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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamera «bruosorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi pabouei mporpaMmbl
BOCTIMTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC NpPEaMEThI, H3y4acMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATENIFHBIX M PAa3BUBAIOIIMX 3aJ]1a4, CBSI3aHHBIX C MPOQPOPHEHTALUEH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAWIIMHON, SKOJOTHEH, IMCHUXOJOTHUEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér mpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM ypOBHE, OIIpeIesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO pazielaM U Temawm,
pacmpeziefieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEJIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIro Iporiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMmMe mo OMOJIOTHH peaTu30BaH MPUHIIUIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh HA  TOCJIENYIOIIee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, SKOJOTUUYECKOTO MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIHTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKaromlel NpupoaHoil cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pesynpTaTaM o00y4deHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YyYaloluXcs 10 OCBOSHHIO COJEp:KaHUs OHOJOrMYECKOro oOpa3oBaHMS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIHIMpEeHUE U yriyOlieHne 3HaHuM
oOydJarmuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOIEKYJISIPHOM U KIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN W OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K MOCIEAYIOMIEMY MOJIY4YEeHHIO0 OHMOJIOTHYecKOro oOpa3oBaHUs B
By3aX W OpPraHU3alUsAX CpPeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaroUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3lesioB OHOJIIOTHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEHbl U yriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHHUTEIHHO BKJIIOYEHbI OHOJOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLMMH 3HAHUSAMH, TIOJTYYEHHBIMU 00YYAOIIUMUCS MPU U3YUYEHUH (PU3UKH, XUMHH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3allMH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKLIUU, OMOTEXHOJIOTHH U CHHTETHYECKOM
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢dbusnonornu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU H
yueHue o 6uocdepe.

VYueOnublii mpenmer «buonorus» TpU3BaH O00ECIIEYUTH OCBOCHHE OOYUYaOIIMMUCS
OMOJOTUYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHUCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTMIKEHMSIX, COBPEMEHHBIX HCCIIEOBAaHMSIX B OHOJIOTWMH, NPUKIAJHBIX acleKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuXxcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUYECKOI0 MaTepuaia B COACPKAHUH MPOTPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIIEHHMS M Pa3BUTHS TOW WIM HWHOU
oOnacTu OMOJNOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeikHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OompeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOTr0 3aBeIeHHs I POAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTikeHue nenu u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHCS  CHUCTEMBl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHIEMIMAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX M IpaBHIIaX,
COCTaBISIIOLMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOTO0Opa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHSAX W COBPEMEHHBIX HCCIEIOBAHHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OuoJioruwu,
HMOpHUOSIOTUN U OWOJIOTUU PA3BUTHS, TEHETHUKU U CEIEKIUH, OMOTEXHOJIOTHH U CHUHTETHYECKON
OMoNOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONMoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTbh, aHAIM3UPOBATH U
UCIIO0JIb30BaTh OMONIOTUYECKYI0 MH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXKAYy pa3BUTHEM OHMOJIOTMUM M COLHUAIIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATENHPHOCTH 110 OTHOIIECHHUIO K OKpPYXKAIOIIeW MPUPOIHON cpele, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHNUS B MPUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYallUSIX HMPUPOTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJIOBAHUMA, pelmeHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHUTAHHUE Y OOYYAIOIIMUXCS LIEHHOCTHOTO OTHOIICHMS K JKUBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpereHre 00yJaroImMMUC KOMIIETEHTHOCTH B PAlIMOHAIIBHOM MPHUPOIONOIB30BaH UH
(cobmroneHne TpaBWUJl TIOBEJACHUS B IPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbI OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npoQUIaKTUKK  3a00JieBaHUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUN M YMEHUH B MIOBCEITHEBHON KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIAWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOLIEH mMocienyomeMy MNpodecCHOHAIbHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

OOmiee 4ymMClIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 gaca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpPeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CHEIU(HUKH €ro COMACpKaHWs M HANPaBICHHOCTH Ha TPOJIOJIKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHUH OMOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1aO0OpaTOPHBIX U MpakTHUeckux pabdor. Takke ywyacTue oOydarommxcs B
BBIMTOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNeNAeTCsl YUYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX MPUPOAHBIX YCIOBHUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uojorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpameHTandbHbIC, MPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HavyeHue OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWEe OHWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO3fKCTBE, MPOMBILUIEHHOCTH, OXpaHe
MPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEIACHHE, Pa3APaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJISIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaromue KxuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmromeHue, m3mepeHwue,
AOKCIIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepuMmenTa. I[locTtaHoBka M mpoBepka runore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI MCKaXXEHUSI PE3yabTaTOB HKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBOJCTBa )KMBON MaTepun», «Y pOBHH OPTaHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUs )KUBOH IPHUPOJIBD».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE TS IPOBEACHUS HAOIOCHUN, N3MEPEHHUI,
SKCHEPUMEHTOB.

IIpakTnyeckasi padora «lcrnonp30BaHWE Pa3IMYHBIX METOJOB MPU H3YYEHUU >KUBBIX
CUCTEM.

Tema 3. buosnorns KjieTku



Knerka — cTpykTypHO-(QYHKIHMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHSA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aTroMoOB, AudQepeHnHanbHOe  LEHTPU]YTrupoBaHUe,
KyJbTUBHUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JemMoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IMpakTnyeckass padora «/3ydeHue METOIOB KIETOYHOH Omosioruu (xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mosiekynbl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAas CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkiuu 6enkos. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHbl, OJIUrocaxapuisl M moiucaxapuabl. OOmmii
IUIaH CTPOEHUS U (U3NKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuIuu
YTJIEBOJIOB.

Jlununpl.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — aunujos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJOTMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. [IHK u PHK. Crpoenune nHyknenHoBbIX KucioT. HykneoTuusl.
[Mpunmun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JJHK. Buasr PHK. @ynkuun PHK B kietke.

Ctpoenne monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HyKieo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojyorusi: OMOXMMHYECKHE W OHOpU3NYECKHE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. Komnvromeprulii Ou3aiin u oOp2anuiecKuli cunmes OUOMONEeKYl u
UX HenpUPOOHbIX AHALO208.

JeMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX IEMEHTOB B )KHBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauna XUMHUECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl 0OEenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HyknennoBeie Kucnote», «Ctpoerue Mmoaekyiasl ATDy.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIbIO KAUECTBEHHBIX PEaKIHil».

JlabopaTopnasi padora «liccienoBaHue HyKJIEMHOBBIX KUCIOT, BBIJIEIECHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CrtpoeHue mnpokapuoTHueckoil kieTku. Krnetoynas crenka OakTepuil U apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpoHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
M1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIA (quddys3us, obneru€éHHas auddys3us), aKTHBHBINA
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUil, rpuOOB.

[Muroruasma. Lluro3ons. Llurockener. JIBmkeHue uurtoniasmMbl. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTruueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKyinyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX MeMOpaH. Inmagkuit  (arpanHynsipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMUM MHUTOXOHIPHHA W TUIacTHA. [lepBUYHBIC, BTOPHYHBIE H CIOXHBIE IIIACTHIBI
(OTOCHHTE3UPYIOIUX JYKapuOT. XJOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIUX
pacTeHuN.

HememOpanubie opranous! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OpPraHOMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpomiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEemOK.
MuxkpotpyOouku. Kinetounsiii nentp. CTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBblid MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHOl
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounbie  BkmioueHus.  CpaBHUTENbHAs  XapaKTEPUCTUKAa  KJIETOK  DYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOIA).

JemMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIETKH», «CTpoeHue KUBOTHOU
KIIeTKN», «CTpOeHUE pacTUTENbHON KileTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENAapaTbl PacTUTENBHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepUaIbHBIX KJIETOK.

JlabopaTopnasi padora «/3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas pabora «lccienoBaHue IIa3mMoian3a U ACIUIA3MOJIM3a B PACTUTEIIBHBIX
KJIETKax».

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB U IPeBpalleHHe JHEPIUHU B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUSA — JBE€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YyacTHe Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obecrnieueHue kierku: npespanieHne ATdD B 00OMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmeraboiusma. DepMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jedcTBus. Kodepmentsl. Otrianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl M O€IKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTATUBHBIX PEAKINI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BelleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzeHnvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBAs
da3el. @omoovixanue, C;., Cy. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (hOTOCHHTE3A.
BriusiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHUUIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTeprH, BOJOPOIHbIE OaKkTepUn. 3HAUCHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHUsI U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. DTambl IHEPreTUYECKOro oOMeHa. [loAroToBUTENbHBINA HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JbIXaHuEe. Ponb MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenbHoe (GochopuimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JleMoOHCTpanuu

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

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunrte3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MHKPOCKOII, 000pYJOBaHUE /JIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMEpPE aMMJIa3bl WK KaTanasbl)».



JladopaTtopnasi paGora «/3yueHue (QEpMEHTATHBHOTO PACIICIUICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KIeTKe

Peakiuu matpuuHoro cunres3a. [I[puHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanm3anus HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcimoBust
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmagienus o0 cmpoeHuu ceHos. OpraHu3aus reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHust 4enoBeka, KMBOTHbIX, pacteHuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

buoungpopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdata») cmpyxmypHovix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuiet u cxembl:  «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem»,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3iaHnue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbIN HUKJ KJIETKH

Knerounsnii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
npoleccoB, nporekaronmx B uHtepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH U TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEepPUOIbI
uHTEp(PAa3HI.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. J[MIJIOWIHBIA M TarjIOUIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHNE MUTO3A.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemas kietouHas Tubenbp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JleMoHCTpPauMu

Tabmuipl u cxembl: «Ku3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomIpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

JlabopaTopnas pabora «HaOnroneHne mMuro3a B KJIETKaX KOHUMKa KOpeEIlIKa Jiyka (Ha
TOTOBBIX MUKpOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIEC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCSATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHuueckas. OcoOEHHOCTH CTpoeHUs, PYHKUIUNH W PaCcIOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHAS,
COEIMHUTENIbHASA, MbIlIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUS, (YHKIMH U pPacHoONOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransbl. BereraTuBHble ¥ TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMM OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmil. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIl 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHTHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)K€HHE MHOTOKJIETOYHBIX pACTEeHUH: TpPONU3Mbl MU HACTUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeyHas cucreMa. Pedrnexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. IlormnomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHUE.
[luraHne TMO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanune opranu3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
NOBEpPXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenbHas MoBepxHOCTh. XKabepHoe u n€rouHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTeEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKONUTaomuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbifeneHus. PuibTpanus, cekpenuss u  oOpaTHOe
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAe/eHUsA. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BbineneHne y MO3BOHOYHBIX XKUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTBI IPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. ODUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3allIMTA OpraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIleTOUHBIH U TyMOpalbHBIH HMMMYHHTET.
Bpoxnéuuslii u  mpuOOpeTEéHHBI  crenu@uueckuii UMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUH.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. Pa3zipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisinius y pacteHuil. POCcTOBble BelIECTBA U HX
3HauEHUeE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednexc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsiusi W SHIAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YeloBeka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. [lelicTBue ropmMoHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTHY,
«baktrepun», «lIpocreiimume», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOoeHHE HACEeKOMBIX», «TKaHM pacTeHUi,
«KopueBwie cuctembr», «Ctpoenme ctebnsa», «CTpoeHHME IHCTOBOM TIUIACTUHKMY», «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BpraenurenbHas cucremMay, «JHJIOKpUHHAsA cucTteMay, «CTpoeHue MbIIIbD», «MMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue miaHapun», «BHyTpeHHee CTpOeHHE IO0KIEBOI0
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHast cuctema ntuny, «HepBHas cuctemMa MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPBl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIPerapaThl
’KHUBOTHBIX, CKEJIEThI TTO3BOHOYHBIX, KOJIJICKIIUU OECIIO3BOHOUHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIHTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBU>KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkenue. [lonoBele kineTku, unum ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bronornyeckuii CMbICIH MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u ooreHes3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE M AMOPUOHAIBHOE Pa3BUTHE KMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npobarem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposanuoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTH IPOONEHUST MIIEKOMHUTAIOIMINX. 3apOJBIIIEBbIE JUCTKH (TaCTPYIISALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIONIETOCS  3apojbliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HEepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y KUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

PasmHOXeHue M pa3Butue pacteHuid. ['ameropur m crnopodput. Meiio3 B >KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryIsiuyd OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JleMoOHCTpanun

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

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoiiHOe OMIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIN LHUKII
MOpPCKOM  KamycTel», <«JKU3HEHHBIM IUKI MXxa», <OKW3HEHHBIH LMK IAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMaTO30H/ OB,
Mojienb «L{uKIT pa3BUTHS JATYLIKIY.

JlabopaTtopnass pabora «lI3yueHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BblsBIeHHE NMPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U UI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHS T€HETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®unumnuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHN, (eHOTHI. OCHOBHBIE METOIbI TE€HETHKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbl TeHETUKHY, «CXEMBbI CKpEIBaHU.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MpU HEMOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuToI0rN4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUSL.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHUS MEX Ay T'eHaMu. XpOMOCOMHas TEOPHsI HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Ioyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI moj. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ajuienu3M. B3aumoneicTBuE HeaUIeNbHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tomnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJOTMYECKUX MPOIECCOB, TMOBEACHHS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjleICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBblii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka nonay, «Kapuorum denoBekay, «Kapruotumn apo30Quiib,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTerue reHoB.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rTHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUS] MPU3HAKOB, MOJENb JUI JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

IIpakTuyeckas padora «3ydeHne pe3yabTaTOB JAUTHOPUIHOTO CKPCIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BsanmopeiictBue reHotuna u cpeapl npu (GopMupoBaHHHM (eHOTHNa. VI3MEHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BuUIbl  HM3MEHYHMBOCTH:
HEHACJIEJICTBEHHAs U HACJIE/ICTBEHHASI.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B GhopMUpOBaHUM MOIUGMUKALIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psi M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtaniioHHass W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOILIA3MATHYECKHUE MYTAIUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTaluil. MyTareHel U UX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunbl u3mMeHuMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbI MyTaIuii».

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabdora «MccinemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOMA
n3MeH4uBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUallMOHHOW KPUBOW».

IIpakTuyeckasi padora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpETapaTax).

Tema 14. I'eHeTHKA YeI0BEKa

Kapuotun uenoBeka. MexayHapoJaHas MOporpaMma HUCCIEAOBAHHUS TE€HOMAa YEJIOBEKa.
MeTobl M3Y4YCeHUS TEHETUKH YETIOBEKAa: T€HEATIOTMYECKU, ONMM3HEIOBBIN, [UTOTCHETHUYECKHIA,
MONYJISLUOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHue



TE€HOTHIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [TI[P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TIeHETHMYECKUX 3a00JieBaHUN uelnoBeKa. MeIuKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBaHM B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaLuu

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToapl M3YYCHHS] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexnusi opraHu3MoB

JomecTukanusi M CeJeKIus. 3apOoXKACHUE CEJIICKIMU W JoMmecThkauuu. Yyenue H. U.
BapunoBa o LleHTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJlIbTYPHBIX pacTeHui. Ponb cenexnumn
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM padoTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmplTaHue mpou3BoauTeseil mo moToMcTBy. OTOOp MO
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIKN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboThl. PamuaiimoHHbBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYyJIbTypHBIX (DOpM OpraHHU3MOB.
Hcnonp30oBaHWe T€HOMHOTO pEJAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIy4EHUS UCXOTHOTO MaTepHralIa Juisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpHuan3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUIuHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayToOpuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rubpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKUUU pacTeHUd u
KUBOTHBIX. «3€1€Has peGOIOYULY.

CoxpaHeHHEe U M3YYEHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeil s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX YIYYUIEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

[optpetsl: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHUS U MHOT000pa3us KyJbTYpPHBIX pacTCHUI,
«3aKOH TOMOJIOTUYECKHMX PSJOB B HACJIEACTBEHHON W3MEHYMBOCTH», «METOIbl CENEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yyeHune cCOPTOB KyJbTYpHBIX PAaCTEHHM M MOpPOJ TOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI M JOCTHIKEHUS CEJIEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKA. TpaaulMoHHas OWOTEXHOJIOTUA: XJebomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuit cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Cozlanue  TEXHONOTMM M MHCTPYMEHTOB  LI€JICHANpPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpEYarolluecs B pUpoJie OMOCHHTETUYECKHE TYTH.

Kiterounas nHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacTeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3aIUsS U COMATHYECKH »MOpuorenes. lcmomp3oBanue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeTo TpaHCIUIAHTALUU SAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U IeHHas UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHUPOBAaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanusmos. JlocTukeHuss U NEepCHEKTUBbI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTHYECKHE M OSTHYECKHE Npo0JieMbl TIe€HHOU
UHXEHEPUHU.

Menununackue 6uorexnonoruu. Ilocrrenomuas mudposas meaununa. [1LP-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUH aHaIN3 IPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHTA U
ckaddonauHra s peneHus 3a1a4d NepCoOHATM3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LEJIbI0 oOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YeIOBeKa U KUBOTHBIX.

JleMoOHCTpaL UK

Tabmupr u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxiaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJI0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
U Hay4dHas JearenbHocTh Y. JlapuHa.



JBwkymme cuibl dSBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopun 3Bosonnu (CTI). HelTpanbHas Teopus SBOJIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAsT Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukosn, U. U. IlImansraysen, k. Xonnern, /. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®opMbl 060pbpObI 3a cymecTtBoBaHue», «lloponsl romybeit», «MHorooOpasue
KyJbTYpHBIX (hopM KamycTs», «[loposbl JOMAIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHUJI 3BOJIIOLMMWY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJIbTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOMyIIsuy Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyaiiHble HEHaNpaBl€HHbIE W3MEHEHUs
4yacToT ajulened B momymsauusx. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Illposenenue 3¢pgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIui:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OnoIorndeckas (penpoIyKTHBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢daktop 3Bomonuu. PopMbl eCcTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIif). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3sl u uauoaganrtanuu. Ilpumepsr npucnocobaeHuit
y OpraHusMoB: Mopdonornyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(momummonu3anus, TuOpuaAn3anus). JJIMTeTbHOCTh YBOIOIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOMIOIMOHHOM OuoONMOrMM B pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035€B. MeXaHH3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JeMoHCTpauMu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUNBOCTHY, «[loMysSIOHHas CTPYKTypa BUAAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImme CHIIBI  DBOJIIOIHN,



«IKOJOTHYECKasT M3OJIAIMS TOMYJISIUA ceBaHCKOW Qopenn», «leorpaduyueckas W30IAIUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsaiunoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kusble HCKOIIaeMBbIE»,
«ITokpoBHUTENBCTBEHHAsI OKpacka XHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «[lonummounsr pacteHuit», «KamycTHo-
peneUYHbINA THOPHIY.

Ob6opynoBanue: repdapuy pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
npuUMepaMu pa3iNYHbIX MPUCIIOCOOJICHUH, yydyena NTHIl U 3Bepeil pa3HbIX BUIOB, repdapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

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

Jladoparopuasi pabora «lIpucmocobiieHust OpraHu3MOB H HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl

MeTtobl u3yueHus: MaKpolsBoitoLMy. [laneonTonornyeckue METoAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIbI OPTAHU3MOB.

buoreorpapuueckue Metonsl uszyueHus osBomonud. CpaBHeHue ¢uopbl U (payHbI
MaTepUKOB U OCTPOBOB. bruoreorpaduueckue odactu 3eminu. Buabl-sHIEMUKH U PETTUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METO/bI W3YYEHHS SBOJIOLMH.
I'eHeTnYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a M IOSBJICHMS DBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOTMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYISpPHO-
FeHeTUYeCKne, OWOXMMHUYECKMe M  MaTéMaTU4YeCKHEe METOAbl HM3YyYEHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoOBpeMeHHbIE METO/IbI TIOCTPOSHUS (PUIIOT€HETHYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBWjia)  3BONMIOUUH. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL UK

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkens.

Tabmuubl U cxembl: «DPUIOreHETUYECKHH Psi/l JIOIAaN», «APXEONTEPHKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAIOTMYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IIMMIaH3e», «I IaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUN Y.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPTraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple rUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPENCTABIECHUSI O 3apOXKACHUU JKM3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue onpltaMu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOPraHUYECKO# HBoMoNMK. [InaneTapHas (reosorundeckasi) SBOJIOHS.
XUMHUUECKasi ABOJIONMS. AOHOTCHHBI CHHTE3 OPraHMYECKHX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, TeHEeTHYECKas
runoteza I'. Mémnepa. Pubosumel (T. Yek) m rmmoresa «vupa PHK» VY. T'muGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3yueHus. VckormaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAass M a0COJIOTHAsT  IEOXPOHOJIOTHA.
['eoxpoHOOrMYecKas mKaaa: S0Hbl, IPbl, HEPHUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTtabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHOTBHI.

[Tpoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIONMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(hO3bl PACTEHUH.
Beixon pacrenuit Ha cymy. IlosBneHue CHOpPOBBIX pacTEHUM M 3aBOCBAHWE HMH CYILIH.
Cemennble pactenus. [IponcxoxeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — NOSBJIEHHE COBPEMEHHBIX THUIOB. [lepBbIe XOpI0BbIe
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmPpuouili 1 penTuini.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEPO30M, Maaeo30M, ME30301,
KaiiHO30H. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepshl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. ITpuumHel u cnencreus
MaccoBbIX BbIMHUpaHUil. COBpEMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OmopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
CaM03apoXKJIeHUs XHU3HM», «Cxema ombiTa C. Mumtepa, I'. IOpu», «3Ttansl HeopraHn4ecKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit», «PuHHOMUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOUHbIE BoOJOpocan», «Mxwm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llnockue dvepBu»,
«YIeHUCTOHOTHE, «PBIOBI», «3¢MHOBOIHEICY, «IIpecmbikaromuecs», «lITULBDY,
«Mnekonuratromuey, «Pa3BuTe KU3HM B apxeuckoil apey, «Pa3BuTHE KU3HM B



MPOTEPO30MCKON dpe», «Pa3BUTHE KWU3HU B TAJICO30MCKON 3pey», «Pa3BuUTHE KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJIOB, KOJUJICKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUILl U 3BEpEd, KOJUIEKLIMH OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBIX, MYJISIKH OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas Jjgabdoparopuasi padora «MojaenupoBanue onbiToB Muuiepa—tOpu mno
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnasi paGora «/3ydeHue U ONHUCAaHUE MHCKONAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yuyeHue ocoOEHHOCTEH CTPOCHUS PACTEHUM pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl u 3agaun anTponosoruv. MeTosl aHTPOINOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOMCXOXKICHUU 4YeJOBEeKa. PenurunosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(]OIOrHUecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxkynme  cuibl  (pakTopbl)  aHTpOHoOreHes3a:  OWOJIOTUYECKHE,  COLMAJbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTeHE3E.

OcHoBHBIE CTaZuM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — 00IUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U 0. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu mrofcd. YenoBek yMmenblid, NepBble M3TOTOBIEHUS Opyauid Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenoek reinenbOeprekuii —
001IMii TpeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJ JIIOJEH XOJOJHOTO KJIMMarTa. YelmoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUH
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najgeoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYSALUSAX YEIOBEKa.
Myranuonsslit poriecc U nonumopdusm. [lomynsiuoHHbIe BOIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHoBaTeNA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH pAacCeJeHWsl 4YeloBeKa M0 IulaHere. EaWHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuiuinHapaple MeToAbl B (u3nuyeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleqOBaHMS ~— NPUPOABI  yeloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JemMoHCcTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer uw  cxembl: «MeTOAbl  aHTPOMONIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MHMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBHXKyIIME CHUJIBI AHTPONOrEHE3a», «IDBOJIOLMOHHOE JAPEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heanpepranbupl»y, «KpomanboHIbD, «lIpenkn denoBekay», «IOTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacsl uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPeMETOB MaTepHalbHOM KYJIbTYphl IPEIKOB
YeJnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHGPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Uepera 4esloBEKa U uYepena LIMMIAaH3€, MOJENb KHCTHU YeJOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MPEAKOB YeJIOBEKa.

JlabopaTopnasi padora «/3yueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUN YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHUSIX OpPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KaKuIel cpeaoi

3apoxaeHue U pasBuTtHe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skonoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertonbl skosoruu. [loneBbie HaOMOEHUS. DKCIIEPUMEHTHI B SKOJIOTUHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM U1 4ENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTUYECKOW KYIbTYPbl U
HKOJIOTMYECKOM rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmune!l u cxembl: «Paznensl skoigorun», «Metoasl 3kogoruny», «CxeMa MOHUTOpPUHTA
OKpYKaIOIIEeH Cpeb».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Oxonorudyecknue (akTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOopoB:  abuOTHYECKHe, OHOTHYECKHWEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornyeckux ¢pakropos. [IpaBuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil pakrop. JlelicTtBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas poisib ceera. dotonepuoausm.

Temmeparypa Kkak 3konoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxxnocTh kak 3kosorudeckuii ¢akrop. [lpucnocoOneHus pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1o OTHOUIEHHIO K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOPraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKM, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepanus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckne  B3aMMOACHCTBUS  (TONMHUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHMYECKHX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eMI0KPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallKi >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOitHoro necay», «llemu mutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pPacTEeHUH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHEMOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTeHus, repOapud ¥ KOJUJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHMi, OTHOCSIIMUXCS K TUrpopuram,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
0oOUTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 0ONaJArOIIUX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi pa6ora «BrIsiBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlaGopaTopnasi pabora «BbIsSBICHHE TNPUCTIOCOONCHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUH W3 pPa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsnusa kak Ouonoruyeckas cucTeMa.
Pons HeomHopomHocTH cpeapl, pusznueckux OaphepoB W OCOOCHHOCTEH OWOJIOTHH BHUIOB B
(GbopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHsL.

Dkojoruyeckas CTpykTypa mnomynsuuud. OLeHKa YHCIEHHOCTH momyisuuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiuud. Kpussle pocta uyucienHoctu nonyisuuu. Kpusbsie BbDKuMBaHMs. Perymsius



YHUCIIEHHOCTH TMOIMYJSLMHA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKoJjorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUYecKoi Humie BUAa. Mecroobutanue. MHOroMmepHas MOJAEIb
skojornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun kxak cucrema nomymsnuil. Apeanbl BUIOB. BHIbl M MX JKU3HEHHBIE CTpaTEruu.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue WHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKHU Momysiiuny, «IIpocTpancTBenHas
CTPYKTypa nonyiasauuu», «Bo3pacTHble mnupamuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Momens skonmornueckord wumm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos0rus cood1EeCTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

Okocucrema Kak oOTkpblTas cuctemMa (A. Jk. Tencnu). DyHKUMOHANbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNN 3KOocUcTEMBL. brioMacca u nmpoaykius. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTpOIIOTE€HHBbIE BO3JeHcTBUS Ha cykueccuu. KimmakcHoe —cooOmIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble SKOCUCTEMBI. JKocucmemsbl 03€p U peK. IDKOCUCmeMbvl Mopeu U OKeaHO8.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pasmuuus Mexnay
AQHTPONOTEHHBIMU U MPUPOJHBIMU FIKOCHCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHbel. buonormueckoe W  XO3MHCTBEHHOE 3HAYEeHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30uhuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUM W  BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IONYJSILUA W DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOIE€HHBIX SKOCHUCTEM.



JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIMHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MMHpaMUIa YHCeT», « IKOJIIOTHYECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oonotay, «llepBuynas cykueccusi», «BoccraHoBieHue
Jeca mocliie moxapa», «JKocucTema o3epa», «ArporeHos», «KpyroBopoT BemecTB U IOTOK
SHEPruu B arpoieHo3ey, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJIEKIUH HACEKOMBIX, Yydejia INTHUI U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb YKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO03KOCUCTEMBD.

JlabopaTopnasi pabdora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIIN MM TOWMEHHBIH JIyT, 03ep0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmemnanerapras 00o0jg0Yka 3eMJIH, TZIe CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKnupoe BeiecTBo Onocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTr Ouochepsl Kak rio0ambHOM
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelectB u
OHoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PutMuuHocTh siBneHuil B Ouocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre 0 6nome. OCHOBHBIE OMOMBI CYILIHM: TYH/Ipa, XBOHHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpbsi. Knmumar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKa HMX pPECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLuu

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

Tabmuupl u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopot a3ora B npupozae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumdeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBenubiii secy, «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHME KPU3UCHI W HX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsA3HEHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M KUBOTHBIM wmup. OxpanHa
pPacTUTEIBHOTO U )XKUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). borannueckue caabl ¥ 300JI0TUYECKUE
MapKu.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA U MpHUPOAbl. ParronanbHoe
IOPUPOJONONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HcCa
U €r0 BEpOSITHbIEC OCTIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MoOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoHCTpanuu

Tabmuiel u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenune mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppUTOpUN», «MOACIN YIIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOSHHUS OOyYarOIIUMUCS
pOTpaMM CpeaHEro o0IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTMH BbIIEICHBI
CIIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIMXCS PYKOBOACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBHI,
CcnocobHoCmu cmMagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OHOJIOTHUU JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCIUTATENBHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMu IOBEACHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIO3HAaHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHsI, PA3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, AaTPUOTH3MA U
YBa)XXEHMsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclI€QUI0O W  TpaJulusaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKArOLIEH cpee.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHs y4eOHOro npenMera «buonorus» IOMKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHMEHTalUi, TIO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  pPOCCHICKOro  oOIiecTsa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHME YUUThIBAaTh B CBOMX JEMCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJlad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PomMHON, TrOpAoCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMATHUKAM MPUPOIBI,
JTOCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICGHHE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:K IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HApoIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOUN KU3HU B COOTBETCTBUHU C TPATULIUSIMU HAPOJOB
Poccun;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHHE U peann3alys 3J0pOBOro U 06e30MmacHoro oopasa *u3HU (340POBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TIPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTDH K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3iuyHbIM chepam mpodecCHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYJIBTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPYKAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIIBHOrO XapaKTepa 3KOJI0IMYECKUX Mpo0IeM U IMyTel UX peleHUs;

CHOCOOHOCTH HCIIOJIb30BATh NMPHOOpPETaeMble IPU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IOpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUOB, SKOCHCTEM, OHoCchephl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOJHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOrO0 HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTMYECKON KyJIbTyphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpaKTHUKE, OTOBHOCTHM K Y4YacTHIO B
HPAaKTUYECKOH J1eATEbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOITO Ha JHaloOre KYJbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpILEHCTBOBAHHE A3BIKOBON M UNTATEIBCKON KYJIbTYphl KaK CPEJICTBA B3aUMOAECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBIEHUs 00 OKpyXKaroleM
MHUpe KaK O €JUHCTBE NpPUPOABI, YeIOBEKa U 0OllecTBa, B MO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJIAa U3 II100AIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIEJISAX MOBBIIEHUS OO0IIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIHHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3yuyeHUn OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUHN
OKpPY’KAIOIIer0o MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX ()AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIleHUs
npo6JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHMOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI y4eOHOro mnpeamera «buomnorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJIOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (PYHKIMOHATBHONH T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMU OOYdJaromInuXCs;
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

B pesynprare w3ydeHuss OMOJIIOTMHM HA YPOBHE CpEAHEro oO0mero oOpa3oBaHHs Yy
oOydaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4eOHBbIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI IS TEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEBI CPEIIHEro OO0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30Bble JIOTHYECKHE 1eICTBHA:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTYyaJU3HPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSITHI (BBIICIATH KX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPE/ICIIATh IEIM JEATEIbHOCTH, 3aJaBas TMapaMmeTpbl W KPUTEPHH WX JOCTHIKCHWS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTAaBICHHBIMU IETSMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUsS (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJCHHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, IO AHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUUM Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKU TOCIIEICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBHUA:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHUBI JACSATEIBHOCTH [0 MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUU, MPEoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y e€ pelieHHs, HaxXxOOUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTpPhl U KPUTEPHH PEIICHHUS;

QHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MOUCK MEpEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
pOoECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIbHOCTH;

yYMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTHHAIBHBIC TOAXOIBI W PEIICHHS, CTABHTH
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJIbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe yueOHOro mocoOwus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOMMOI JIJIs1 BHITIOJIHEHHS YUEOHBIX 3a]1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTHUMaJbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKH, JUarpaMmbl, TaOIHIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh M MPeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAacClO3HAaBaHUS U 3alIMTHl  HHpOpMAIMH, HWHOOPMALUMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJiaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BceX cepax *KHU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINIOJHEHUSI IIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUI APYTUX YUaCTHUKOB JHAJIOTa UM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPBI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJEHCTBMS, MOHMMATh HAMEPEHUs
JpYrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

IIOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAIbHONU pabOThl IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUMH, PaclpenciiATh pOJd € Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaHbI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pPa3jIUYHbIX CHUTYalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

OgiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIEIEeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Jayll B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€E PE3YJIbTAaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLINOKHY;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HIIMH JPYTOro YeIIOBEKa.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00y4eHHsT 00y4YaroIuXCs
Oouonornu. OHM BKIIOYAIOT: cCreUU(pUYECKUe sl OHONOTHM HAy4HbIE 3HAHUS, YMEHHUSA W
CHocoObl JEMCTBUIM MO OCBOCHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUI0 3HAHUM, BHJIbI
NEeSITEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUM W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl NPEeACTaBICHbI IO TO1aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodieM paloHAIbHOIO PUPOIOTIOIB30BaHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTrMYEeCKre TEPMHUHBI U TIOHATUS (PKU3Hb, KJE€TKa, OpraHu3M, MeTaboiHu3M, TrOMEocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouyHas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBwmiioBa), mpuHUIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MMO3HAHUs, UCIOJIb3YEMBbIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJIOrMYEeCKUX MPOLECCOB: 0OMEHa BellecTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PAa3MHOKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBHS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeH U X (QYHKIIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUi, >KUBOTHBIX M YEIIOBEKA M WX (PYHKIUSAMH, MEXKIy CHCTEeMaMHU OPTaHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAJILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeabl OOUTAHUS;

YMEHHE BBISIBJISTh OTIMYUTEIBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yYMEHHUE pelaTh OWONIOTHYECKHE 3a/a4M, BBIIBIATH HPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOIATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouonornu W MenuIUHBl (KIOHWPOBaHHE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIpPaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON AEATEIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TIO3HABATENbHBI HMHTEPEC, HANpPABICHHBIM HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alMsIX CPEeAHEro NPOPecCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEHICHUH YKOJIOTHUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PEUICHUU BOMPOCOB
PalMOHATFHOTO TPUPOJIOTIONB30BaHUs,, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIICHHS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJIe POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMOIIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET ONMpEeAeNCHUs U
NOHMMaHHUE CYINTHOCTH OCHOBONOJAraloInX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
JKocucTema, Ouocdepa), Ouonormueckue Teopuun (dBomtonuoHHas Teopust Y. [lapBuHa,
CUHTeTHUYecKas Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMU HAy4yHOTO TMO3HAHUS, WCIOIb3YEeMBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEHHeE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHBIE IPU3HAKU: BUAOB, OMOIEOLIEHO30B, 3KOCUCTEM H
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W Ppa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, Yepea0oBaHMS
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBHXKYILIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U IPHUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IIPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJIb30BaTh COOTBETCTBYIOLIUE apIyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpefbl OOMTAaHHUsS, €IMHCTBA YEIIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHMs] MHOT0OOpa3us BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHME pellaTh OUOJIOTMYECKUE 3a7aud, BBISIBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH JJAOOpaTOpHbIE U MPaKTHUYECKHE padOThl, COOMI0IaTh IpaBUia MPU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HX HSKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJIYUYESHHBIE PE3YIbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HBIX OOIIECTB, M NMYOJHMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl U TEOPUM O MPOUCXOKIACHUM JKU3HH, YEIOBEKa W
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpeAoTBpAllleHUs TI100abHBIX
W3MEHEeHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON AEeATEIbHOCTH B
o0macti  OMOJOTMM, OSKOJOTHUH, IPHUPOJOINONB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIINIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJODKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DyiekTpOHHBIE (I (POBDBIE)

NMPOrpaMMbl Bceero KoHTpoabHbBI IIpakTu4eckue o0pa3oBaTeJibHbIE pecypchl
e padoThbI padoTsI
1 buonorus kak Hayka 1 Bbu6mmoreka L{OK https://m.edsoo.ru/7f413368
2 JKuBble cUCTEMBI U UX U3Y4YEHHE 2 Bbu6mmoreka L{OK https://m.edsoo.ru/7f413368
3 buonorus knetku 2 0.5 bubmuoreka L{OK https://m.edsoo.ru/7f413368
4 XuMuYecKast opraHu3anust KJIeTKu 10 1 1 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
5 Crpoenue u QyHKIUH KIETKH 8 2 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
6 OOMEH BeleCTB U IPEBpallcHUe SHEPTUHU B 9 1 bubaunoreka [HOK https://m.edsoo.ru/7f413368
KIJIETKE
7 HacnenctBennas nndopmanus u peanuzanus 9 1 0.5 bub6mmoreka L{OK https://m.edsoo.ru/7f413368
e€ B KJICTKE
8 JKu3HEeHHBIN UK KISTKU 6 1 1 bubnnoreka L{OK https://m.edsoo.ru/7f413368
9 Crpoenue u QyHKIIUU OPraHU3MOB 17 1.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
10 Pa3mHoxeHne U pa3BUTHE OPraHU3MOB 8 1.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
11 I'enernka — Hayka 0 HacJIeICTBEHHOCTH U 2 0.5 Bu6mmoreka L{OK https://m.edsoo.ru/7f413368
M3MEHYHBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIECACTBEHHOCTH 10 1 1 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
14 I'eneTnka uenoBeka 3 0.5 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
15 Cenekuusi Opranu3MoB 4 1 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
16 BuorexHoorusa 1 CMHTETHYECKAST OUOJIOTHSA 4 Bbu6nunoreka I{OK https://m.edsoo.ru/7f413368
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 4 13




11 KJIACC

Ne ni/m HaumenoBanue pa3aenoB u TeM nporpammbl | KosinuecTBo yacon DyeKkTpoHHBIE (MM (pPOBBIE)
Bcero KonTpoabHbie IIpakTH4yeckue o0pa3oBaTeJibHBIE Pecypchl
padoThI padoTsI
1 3apoXXACHIE W PA3BUTHE DBOTFOITHOHHBIX 4 bubmmoreka [JOK
TIPEACTABICHUHA B OMOJIOTHH https://m.edsoo.ru/7f413368
2 MUuUKpO3BOIIOLUS U €€ PE3YIbTAThI 14 2 Bubnmuoreka LJOK
https://m.edsoo.ru/7f413368
3 Makpo3BoIro1Hs U €€ Pe3ynbTaThl 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f413368
4 [Ipoucxoxnenue u pa3BUTHE KU3HU Ha 3emiie 15 1 1.5 Bubmmorexa [JOK
https://m.edsoo.ru/7f413368
5 IIponcxoxneHue yenoBeka — aHTPOIOTEHES 10 1 1 bubnuorexa LIOK
https://m.edsoo.ru/7f413368
6 DKOJIOTUSI — HayKa 0 B3aUMOOTHOIIECHUIX 3 0.5 bubnunoreka [IOK
OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CHCTEM C https://m.edsoo.ru/7f413368
OKpY>Karollel cpeoit
7 OpraHu3Msl U cpesia 0OuTaHus 9 1 1.5 bubnuorexa LIOK
https://m.edsoo.ru/7f413368
8 DKOJIOTHS BUJIOB U TIOYJISIITHI 9 0.5 bubmuoreka IIOK
https://m.edsoo.ru/7f413368
9 DKOIOTHS COOOIIECTB. DKOJIOrNUECKHE 12 1 0.5 Bu6nuoreka IJOK
CUCTEMBI https://m.edsoo.ru/7f413368
10 Buocdepa — rmodansHast sxocucrema 6 Bubmuoreka [JOK
https://m.edsoo.ru/7f413368
11 UYenoBek 1 OKpyXkarommas cpeaa 6 1 Bbubnuorexa LIOK
https://m.edsoo.ru/7f413368
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 7.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne | Tema ypoka KouauyecTBo 4acon Jara DyeKTpOoHHBIE HUPPOBBIE
n/n Bceero Koutpoabnsie | IlpakTnueckue u3yveHuss | o0pazoBaTe/ibHbIE pecypchl
padoTsI padoTsI
1 buonorus kak KoMIIJIEKCHas HayKa U 1 https://resh.edu.ru/subject/lesson/3827/consp
KaK 9aCTh COBPEMEHHOT0 00IIecTBa ect/118939/

2 JKuBbIe cucTeMbl 1 UX CBOHCTBA 1 https://oblakoz.ru/conspect/490680/sovremen
noe-opredelenie-zhizni-zhizn-i-
termodinamika

3 YpoBHEBas OpraHU3anys KUBBIX 1 https://foxford.ru/wiki/biologiyva/urovni-

CHUCTEM strukturnoy-organizatsii-zhivogo
4 HcTopus OTKpBITUS U U3YUEHUS KIETKH. 1 https://foxford.ru/wiki/biologiya/obschie-
Krnerounas reopust printsipy-stroeniva-kletok-kletochnaya-
teoriya-pro-i-eukarioty

5 MeTo161 MOJIEKYIIPHOM U KJIIETOUHOM 1 0.5 https://oblakoz.ru/conspect/529659/metody-

ouonoruu. [IpakTuyeckas padbota molekulyarnoy-i-kletochnoy-biologii
«3y4yeHre METOI0B KIIETOUHOH

ouonorun (xpomarorpadus,

anekTpodopes, nuddepeHInanbHoe

nentpudyruposanue, [111P)»

6 XUMHUECKAI COCTaB KIETKU 1 https://www.yaklass.ru/p/biologia/10-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-
6844008/re-6b511a47-798e-41af-b418-
3dffe6ff5819

7 MuHepabHbIE BeIeCTBa KJIETKH, UX 1 https://www.yaklass.ru/p/biologia/9-

OuoorHYecKas poJib klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-54389eb5-7cc9-4d45-9583-
ac2dd701£525

8 OpraHnnyeckne BemecTBa KISTKH — 1 0.5 https://www.yaklass.ru/p/biologia/10-

Oenku. JlaboparopHast pabora klass/stroenie-i-sistemy-




«O6HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PeaKIHii»

zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-

6844008/re-0786b579-9878-4b50-98¢7-
da89da8al8da

9 CsoiicTBa, knaccupukanus U GyHKIHN https://www.yaklass.ru/p/biologia/9-
0enKkoB klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-16dbf5c6-269d-4e58-898d-
40de7e27b725
10 Oprannydeckre BemecTBa KIeTKH — https://www.yaklass.ru/p/biologia/9-
YTIIEBOIBI klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-aa0al37e-9610-43bc-aaf7-
785a70aa36ab
11 | Oprannueckre BemecTBa KIeTKH — https://www.yaklass.ru/p/biologia/9-
JTUITAIBI klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/khimicheskie-veshchestva-v-kletke-
16040/re-3efae21c-600b-43c0-b291-
eclfc417¢986
12 | Hyxneunossle kucnotsl. JJHK u PHK. 0.5 https://www.yaklass.ru/p/himija/10-
JlaGoparophas padora «/ccnenopanue klass/azotsoderzhashchie-soedineniia-
HYKJICHHOBBIX KUCIIOT, BHIJICJICHHBIX U3 6852270/nukleinovye-kisloty-dnk-rnk-
KIJIETOK Pa3JIMYHBIX OPTaHU3MOBY 5970859/re-e6fda259-a392-4098-9d97-
0902d975e552
13 | Crpoenue u pynkuuu ATO. [pyrue https://lc.rt.ru/classbook/biologiya-10-
Hykieosuarpudocdarsr (HTD) klass/videouroki-osnovy-tsitologii-492/2925
14 | Cexsenupoanue [JHK. MeToab
FCHOMHUKH, TPAHCKPHUIITOMHKH,
MTPOTEOMHKH
15 | MeTozpl CTpYyKTYpHOH OHMOIOTHI https://oblakoz.ru/conspect/490685/kak-
atomy-soedinyayutsya-mezhdu-soboy
16 | Tunsl xnetok. [Ipokaprorndeckas https://oblakoz.ru/conspect/490703/prokarioti
KJIETKa cheskaya-kletka-osobennosti-stroeniya
17 | CTtpoeHue 3yKapuOTUYECKON KIETKHU. 0.5 https://foxford.ru/wiki/biologiya/stroenie-




[IpakTuueckas padora «/3ydenne
CBOMCTB KJICTOYHOH MEMOpPaHEI»

kletok-eukariot-odnomembrannye-organelly-
yadro

18 | [loBepXHOCTHBIN anmapar KJIeTKH

19 | OngHomMeMOpaHHBIE OPraHOHU Bl KIETKH. 0.5 https://foxford.ru/wiki/biologiya/stroenie-
[IpakTuueckas padora «M3yuenne kletok-eukariot-odnomembrannye-organelly-
JBIDKEHHS IUTOIIa3MBbl B yadro
pacTUTENBHBIX KIETKAX»
20 | HememOpaHHBIE OpraHOHUIBI KIETKH https://foxford.ru/wiki/biologiya/stroenie-
kletok-eukariot-nemembrannye-organelly
21 | I[lomyaBTOHOMHBIE OpTraHOUABI KIETKH: 0.5 https://foxford.ru/wiki/biologiya/stroenie-
MUTOXOHIPHH, ITIACTHIBIL. kletok-eukariot-dvumembrannye-organelly
Jlaboparopras pabora «VccnemoBanme
IUIa3MOJIN3a U AETUIa3MOJIn3a B
pacTUTENBHBIX KIETKaX»
22 | CrpoeHnue 1 QyHKIHH siApa https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
17330/sushchnost-kletochnoi-teorii-
poverkhnostnyi-apparat-kletki-tcitoplazma-
ia_-16038/re-d2f21clc-cf21-4f90-a595-
c41d7d2f7daa
23 | CpaBHUTENbHAS XapaKTepUCTHKA 0.5 https://www.yaklass.ru/p/biologia/9-
KJIETOK dyKapuoT. JlabopaTopHas klass/stroenie-i-sistemy-
pabota «l3yueHune cTpoeHUs KIETOK zhizneobespecheniia-kletki-17330/kletki-
Pa3IUYHBIX OPTAHH3MOBY predstavitelei-raznykh-tcarstv-16039/re-
2367a547-3a33-4ce5-8734-410a17e08c7f
24 AccuMWiIALus U JUCCUMUAIISIIIAS — JIBE https://www.yaklass.ru/p/biologia/8-
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa klass/protcessy-obmena-veshchestv-v-
Bemiects. JlabopaTopHas paboTa organizme-16297/obmen-veshchestv-i-
«M3ydyeHne KaTaTuTHIeCKOH prevrashchenie-energii-16298/re-e5c7356a-
aKTHUBHOCTU ()epMEHTOB (Ha mpuMepe 8e68-4ade-ac2e-1dc26d43851b
aMUJIa3bl FUIA KaTajasbl)»

25 | ®depMeHTATUBHBIN XapaKkTep peakiuit 0.5 https://www.yaklass.ru/p/biologia/10-

KJIETOYHOT'O MeTaboIM3Ma.
JlaboparopHas pabora «/3yueHue
(hepMEHTATUBHOTO PACIIEIUICHHSI
MEPOKCUAA BOJIOPOAA B PACTUTEIBHBIX

klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/metabolizm-kletochnoe-
dykhanie-6844012/re-d131bdf3-cc42-49a7-
b069-¢90c826bd3 1f




1 JKUBOTHBIX KJICTKaXxy

26 | benku-akTuBaTOpHI U OENKU- https://oblakoz.ru/conspect/490694/fermenty
WHTUOUTOPHI
27 | ABToTpodHBIN THIT 0OOMEHA BEIICCTB https://foxford.ru/wiki/biologiya/sposoby-
polucheniya-energii-zhivymi-organizmami-
tipy-metabolizma
28 | ®orocuHTE3 https://www.yaklass.ru/p/biologia/10-
klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/avtotrofnoe-i-
geterotrofnoe-pitanie-kletki-fotosintez-
6844014/re-7b567a47-451a-4b63-2985-
9978ab5b4da8
29 | Xemocunres. JlJabopaTopHas pabora 0.5 https://oblakoz.ru/conspect/490710/energiya-
«CpaBHeHHE MPOIIeCCOB POTOCHHTE3a U dlya-prokariot-hemosintez-bakterialnyy-
XEMOCHHTE3a» fotosintez
30 AHa’poOHBIE OpraHu3Mbl. Bumbl https://foxford.ru/wiki/biologiya/biologiches
Oposxenus. JlJaboparopHas pabora koe-okislenie-anaerobnyy-etap-kletochnogo-
«CpaBHeHHE MPOIIeCcCOB OPOKEHHS U dyhaniya
JTBIXQHHSD)
31 | AppoOHBIE OpraHU3MBbl. DTaIlbI https://www.yaklass.ru/p/biologia/10-
JHEepPreTHYecKoro oOMeHa klass/vnutrikletochnye-biokhimicheskie-
reaktcii-684401 1/metabolizm-kletochnoe-
dykhanie-6844012/re-e26dbb79-df5c-4cfe-
8734-e958c9ea5ct9
32 | DHeprus MEMOPAHHOTO IPaJUeHTa
npoTtoHoB. Cunrte3 AT®: pabora
npotoHHON AT®-cuHTa3HI
33 | Peakiuu MaTpUYHOTO CHHTE3a https://oblakoz.ru/conspect/529676/reakcii-
matrichnogo-sinteza-replikaciva-dnk-
biosintez-belka
34 | TpaHCKPHIIIUSI — MaTPUYHBIN CHHTE3 https://foxford.ru/wiki/biologiya/transkriptsiy
PHK a-sozrevanie-rnk-tipy-rnk
35 Tpancnsuus u e€ FTansl https://foxford.ru/wiki/biologiya/translyatsiya
-biosintez-belka
36 | KomupoBanme aMUHOKHUCIOT. Porb
prbocoM B OrocHuHTE3e Oelka
37 | Opranusanus reHoMa y IpoKapHoT U https://resh.edu.ru/subject/lesson/3939/main/




JYKapuoT 105169/

38 | MonekymnspHble MEXaHU3MBI https://foxford.ru/wiki/biologiya/regulyatsiya
SKCIPECCUU TEHOB Y 3YKapuoT -aktivnosti-genov-operony-u-bakteriy

39 | Bupycsl — BHEKJIETOUHBIE (HOPMBI 0.5 https://foxford.ru/wiki/biologiya/virusy-
JKU3HH U O0JTUTaTHBIC TTapa3UThL. nekletochnaya-forma-zhizni
[IpakTudeckas pabora «Co3nanue
MOJIETTH BHPYCa»

40 | BupycHbie 3a0011eBaHus Y€I0BEKa,
JKUBOTHBIX, PACTCHUI

41 HanorexHnomaoruu B OMOJIOTHH U https://resh.edu.ru/subject/lesson/5757/consp
MEIULINHE ect/148279/

42 JKU3HEeHHBIN UK KIICTKH https://www.vaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022

43 Martpuunsrit cuates JJHK https://resh.edu.ru/subject/lesson/5352/consp
ect/295779/

44 | Xpomocomsl. JlabopaTopHas pabora 0.5 https://resh.edu.ru/subject/lesson/5352/consp

«M3y4yeHne XxpoMOCOM Ha TOTOBBIX ect/295779/
MUKpOTIpenapaTax»

45 JleneHne KIeTKH — MUTO3 https://externat.foxford.ru/polezno-znat/wiki-
biologiya-delenie-kletki-mitoz-mejoz

46 | Tuns! knetok. Kaproknnes u 0.5 https://www.yaklass.ru/p/biologia/10-

nutokunHes. JlabopaTopHas pabota klass/razmnozhenie-zhivykh-organizmov-
«Habmronenne MuTo3a B KJIETKax 684402 1/zhiznennyi-put-kletki-6844022/re-
KOHYMKa KOpeIlIKa JyKa (Ha TOTOBBIX d2cfdb6b-a28a-4ead-8165-f2c6d950694b
MUKpOIIpenapaTax)»

47 Perynsmust >Ku3HEHHOTO ITUKJIA KIIETOK https://foxford.ru/wiki/biologiva/kletochnyy-
tsikl-ponyatie-o-differentsirovke-stvolovye-
kletki

48 Opranusm Kak eIMHOE LIeJI0e

49 | Txanu pacrenuii. JlabopatopHas 0.5 https://oblakoz.ru/conspect/490717/kletki-

pabota «l3yueHune TkaHel pacTSHUID» rastitelnyh-tkaney-zhivye-kletki-prostyh-
tkaney

50 | TkaHM )KMBOTHBIX U YeJIOBEKA. 0.5 https://foxford.ru/wiki/biologiya/tkani-

JlaGopatopnas padora «3y4yenune zhivotnyh
TKaHEN KUBOTHBIX»
51 | Opransl. CuCTEMBI OPTraHOB. 0.5




JlaboparopHas pabora «3yuenue
OPTaHOB I[BETKOBOT'O PACTCHUSI

52 | Onopa Tena opraHu3MoB https://oblakoz.ru/conspect/490718/kletki-
rastitelnyh-tkaney-mertvye-kletki-prostyh-i-
slozhnyh-tkaney

53 | JIBuwkeHHE OpPraHu3MOB https://resh.edu.ru/subject/lesson/6379/consp
ect/278092/

54 | IluTanuwe opraHUu3MOB

55 ITnTanue 1M03BOHOYHBIX KMBOTHBIX.

[MuneBapuTeNbHAs CHCTEMa YeJI0BEeKa

56 | JlprxaHue opraHu3MOB https://oblakoz.ru/conspect/529683/dyhanie-
organizmov

57 | Jp1xanue mo3BOHOYHEIX JKHBOTHBIX U

yeJ0BeKa
58 | TpaHCHOPT BELIECTB Y OPraHU3MOB
59 | KpoBeHocHas cucTeMa MO3BOHOYHBIX
’KHBOTHBIX U YEJIOBEKA

60 | Beizenenue y opraHU3MOB

61 | 3amuTa y OpraHu3MoB

62 NmMmyHHas cucteMa yenoBeka https://resh.edu.ru/subject/lesson/5558/consp
ect/

63 | PazmpaxxuMoCTh U PeryJIsanus y https://oblakoz.ru/conspect/490722/kletki-

OpraHn3MoB tkaney-zhivotnyh-kletki-nervnoy-tkani
64 ['ymopanbHas perynsus u https://www.yaklass.ru/p/biologia/8-
SHIOKPUHHAS CUCTEMA KUBOTHBIX H klass/gumoralnaia-reguliatciia-
yeJioBeKa 16127 /meirogumoralnaia-reguliatciia-i-ee-
narusheniia-16302/re-d1dfeb4c-76b3-4de3-
93b7-b4a92fed16a6

65 | ®opmBbI pa3MHOKEHHUA OPTaHU3MOB https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/tipy-razmnozheniia-organizmov-
6844024

66 | IlomoBoe pa3MHOXKEHHE https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/tipy-razmnozheniia-organizmov-
6844024

67 Meiio3 https://www.yaklass.ru/p/biologia/10-




klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bef5f0

68 | 'amerorenes. OOpa3zoBaHUe U pa3BUTHE 0.5 https://foxford.ru/wiki/biologiya/gametogene
MOJIOBBIX KieToK. JlabopaTopHas z-i-oplodotvorenie
pabota «l3yueHne cTpoeHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX MHUKpOIIpEIIapaTax»

69 | NapuBumyanbsHOE pa3BUTHE https://www.yaklass.ru/p/biologia/10-
OpraHnu3MOB — OHTOT'EHE3 klass/razmnozhenie-zhivykh-organizmov-

684402 1/etapy-individualnogo-razvitiia-
organizmov-ontogenez-6844026

70 3axaaka OpraHoB ¥ TKaHEH U3 https://resh.edu.ru/subject/lesson/5630/consp
3apOBIIIEBEIX TUCTKOB ect/132919/

71 | Poct 1 pa3BUTHE KUBOTHBIX. 0.5 https://oblakoz.ru/conspect/529694/istoriya-
JlaboparopHnas pabora «BrisiBieHne stanovleniya-i-razvitiya-genetiki
MPU3HAKOB CXOJICTBA 3apOIbIIIeH
MMO3BOHOYHBIX YKUBOTHBIX)

72 | Pa3MHOXEHUE U pa3BUTHE PACTCHUM. 0.5
JlaboparopHas pabora «CtpoeHue
OpPraHOB Pa3MHOKCHHUS BBICIIIUX
pacTeHui»

73 Hcropus craHoBIIEHUS U pa3BUTHS https://oblakoz.ru/conspect/529694/istoriya-
TeHETUKH KaK HayKu stanovleniya-i-razvitiya-genetiki

74 | OCHOBHBIC TTOHSATHUS U CUMBOJIBI 0.5 https://oblakoz.ru/conspect/529695/osnovnye
redetuku. JlaboparopHas pabora -ponyatiya-i-simvoly-genetiki
«/Ipo3odmia kak 00BEKT TeHETHIECKUX
HCCIIEIOBAHUIN

75 | 3aKOHOMEPHOCTH HACJIEeTOBAHUS 0.5 https://www.yaklass.ru/p/biologia/9-

pu3HaKoB. MOHOTHOPHTHOE klass/zakonomernosti-peredachi-
ckpemuBanue. [IpakTudeckas padora nasledstvennykh-priznakov-
"M3yuenune pe3yabTaToB 307291/nasledovanie-priznakov-pri-
MOHOTHOPHIHOTO CKPEIINBAHUS Y monogibridnom-skreshchivanii-307293/re-
Jpo3oduisr” ee5a01d0-35¢c3-4c11-a3b8-231b5148e550

76 | LluTomornyeckue OCHOBBI https://www.yaklass.ru/p/biologia/9-

MOHOFI/I6pI/IIIHOFO CKpeIIMBaHUA

klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
307291/nasledovanie-priznakov-pri-




monogibridnom-skreshchivanii-307293/re-
c4812065-b8eb-499f-abdc-f02f5f47eal3e

77

AHanusupyolee CKpeluBaHue.
HenonHnoe nomMmuHupoBaHue

https://www.yaklass.ru/p/biologia/9-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-

307291 /analiziruiushchee-skreshchivanie-
307294

78

JurunOpuaHOe CKperuBaHue.
[IpakTuueckas padora «3yuenue
Pe3yAbTaTOB AUTHOPUIHOTO
CKPELIMBAHUS Y IPO30(QHIIB)

0.5

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-6844035/re-
2aad42a3e-c2c6-47ec-9d5¢-0502¢2b001f1

79

IIuTonormiueckme OCHOBBI
JTUTAOPHUTHOTO CKPEIUBAHM

https://resh.edu.ru/subject/lesson/4725/consp
ect/107946/

80

CIICHJIGHHOC HacCJICAOBAaHHUC MMPU3HAKOB

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo -6844041/re-74f99ea6-fcbc-42aa-al 0f-
Oeadebecc2la

81

XpOMOCOMHas TEOPHUs
HAaCJIeICTBEHHOCTU

https://resh.edu.ru/subject/lesson/4755/consp
ect/118827/

82

I'eneTnka mona

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-
polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-
36078294119

83

I'enotnn xak OeJIoCTHas CUuCTCMa

https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f8a6-8b18-457{-bf99-
d2d51e2fee8a




84

I'eneTnuecknii KOHTPOJIb Pa3BUTHS
pacTeHUH, )KUBOTHBIX U YeJIOBEKa

https://foxford.ru/wiki/biologiya/zadachi-i-
metody-genetiki-cheloveka

85 | 3meHunBOCTH NPU3HAKOB. Buabl https://oblakoz.ru/conspect/529706/izmenchi
H3MEHYMBOCTH vost-vidy-izmenchivosti
86 | MoaudukanroHHas N3MEHINBOCTh https://www.yaklass.ru/p/biologia/9-
klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-
organizmov-249359/re-60e71a5f-0118-4b96-
87b2-fccctd967f63
87 | BapuanuoHHBIH psi M BapHallMOHHAS 0.5
kpuBas. JlaboparopHas padoTa
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHON U3MEHUHNBOCTH.
[locTpoeHune BapHaIMOHHOTO psijia U
BApUALIMOHHOW KPUBOM»
88 I'eHOoTHIIMYECKAs U3MEHUYMBOCTb. https://foxford.ru/wiki/biologiya/vidy-
Kom0OunaTuBHas H3MEHYHUBOCTD nasledstvennoy-izmenchivosti
89 MyTanmoHHast U3MEHYUBOCTb. 0.5 https://www.vaklass.ru/p/biologia/10-
[IpakTuueckas padora «MyTtanuu y klass/zakonomernosti-peredachi-
npo30( Ukl (Ha TOTOBBIX nasledstvennykh-priznakov-
MHUKpoTIpenapaTax)» 6844028/mutatcionnaia-izmenchivost-
6844043
90 | 3aKOHOMEPHOCTH MYTaIlHOHHOTO
mporiecca. DMUTEHETHKA U
SIUT'€HOMHUKA
91 I'enetuka yenoseka. [Ipaktuyeckas 0.5 https://resh.edu.ru/subject/lesson/3653/consp
pabora «CocTaBeHIE U aHATU3 ect/
POJOCIOBHOMN
92 MeToapl METUITMHCKON T'€HETUKH https://www.yaklass.ru/p/biologia/10-
klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/istoriia-
razvitiia-znanii-o-zakonomernostiakh-
nasledovaniia-priznakov-6844029/re-
ce485198-c3a5-451b-a020-0c82d6b45d00
93 3HaueHne MEIUIIMHCKON T€HETUKHU B

NpeaAOTBpALlICHNUN U JICUCHHUU
FeHETHYECKUX 3a00JICBaHMI YeI0OBeKa




94 | OCHOBHBIE TTOHSTHS CEEKIIHU. 1 0.5 https://www.yaklass.ru/p/biologia/10-

JlaboparopHas padora «3yueHue klass/zakonomernosti-peredachi-

COPTOB KYJNBTYPHBIX PACTEHHUHA U TIOPO] nasledstvennykh-priznakov-

JOMAIITHIX KHBOTHBIX) 6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045/re-
£64594ff-9ed4-461f-b3ae-77cc8ebl2ae9

95 | MeTomsI ceneKIMOHHON paboTHI. 1 0.5 https://www.yaklass.ru/p/biologia/10-

JlaboparopHas pabora «3yuenue klass/zakonomernosti-peredachi-

METOJOB CEJICKIIMU PaCTCHUI» nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-sovremennoi-
selektcii-i-biotekhnologii-6844045

96 | JlocTmwkeHHs CeNeKINH pacTeHUH U 1 https://oblakoz.ru/conspect/529712/metody-i-
JKUBOTHBIX. [IpakTndeckas padboTa dostizheniya-selekcii-rasteniy-i-zhivotnyh
«IIpuBHBKa pacTEHUI»

97 | CoxpaHeHue, U3yUYEHUE H 1
HCIOJIb30BAaHUE TEHETHYECKUX
pecypcoB

98 BbuotexHonorus Kak Hayka U OTpaciib 1 0.5 https://oblakoz.ru/conspect/529716/biotehnol
npousBozcTBa. [IpakTrueckas padora ogiva-kak-otrasl-proizvodstva

«U3yueHne 00bEKTOB OMOTEXHOIOTHNY

99 | OcHOBHBIC HAIIPABJICHHUS 1 https://oblakoz.ru/conspect/490747/geny-i-
CUHTETHYECKON OMOTIOTUU kletochnye-tehnologii-klonirovanie

100 | XpoMocomHasl ¥ TeHHasI MH)KEHEPHS 1 https://uchebnik.mos.ru/material view/atomi

c_objects/10805867 TmenuReferrer=catalogu
e

101 | MeauuuHCKHE OMOTEXHOJIOTHH 1

102 | PesepBHblil ypok. [loBTOpenue, 1
00001IeHNEe, CHCTEMATHU3AIMS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

ITPOTPAMME




11 KJIACC

Ne Tema ypoka KosnyecTBOo 4acon Jara DyeKTpOHHbIE HUPPOBBIE
n/n Bcero Kountpoabusbie | IIpakTHyeckue H3ydeHusl | 00pa3oBaTeJbHBIE PECYPChI
padoTsI padoThI
1 OosrononHas Teopus Y. JlapBuaa 1 https://foxford.ru/wiki/biologiya/osnovnye-
polozheniya-teorii-darvina
2 JBroKy1iye CUiIbl HBOJIIOIIUH BUIOB MO 1 https://foxford.ru/wiki/biologiya/faktory-
Y. lapBuny biologicheskoy-evolyutsii
3 Bopr0a 3a cymiecTBoBanue, 1 https://foxford.ru/wiki/biologiya/estestvenny
€CTECTBEHHBIH U MCKYCCTBEHHBIN y-otbor-ego-mehanizmy-i-formy
oTOop
4 dopmMHUpoBaHUE CUHTETUYECKON 1 https://oblakoz.ru/conspect/490752/sintetiche
TEOPHUH DBOIFOIIH skava-teoriya-evolyucii
5 DTaIsl HBOIONMOHHOTO MPOIIecca: 1 https://www.yaklass.ru/p/biologia/l1-
MUKPO3BOTIONIMS X MaKPOIBOJIOIUS klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
595d9a5f-6¢53-4328-9859-18ad298489¢b
6 [Momynsnus — s1aeMeHTapHast 1 https://foxford.ru/wiki/biologiya/populyatsiy
€IMHNIIA 3BOJIOIINN a-kak-edinitsa-evolyutsii-mikroevolyutsiya
7 3aKOH T'€HETUYECKOI0 PaBHOBECHS 1 0.5 https://www.vyaklass.ru/p/biologia/l1-
k. Xapnu, B. BaitaOepra. klass/osnovy-evoliutcionnogo-ucheniia-
JlaGopartopHas paboTa «BbisiBiieHUE 6844066/genetika-populiatcii-6844069/re-
W3MEHYHBOCTH Y 0c00el 0JTHOTO 86203dab-53da-4138-81b6-0a99871fc4aa
BHJIA»
8 OddexT ocHoBarens. dhdext 1 https://www.yaklass.ru/p/biologia/9-
OyTBUIOYHOTO TOPJIBIIIKA klass/osnovy-evoliutcionnogo-ucheniia-
246743/obrazovanie-novykh-vidov-ili-
mikroevoliutciia-254922/re-¢3952b5d-e856-
47b1-8605-2722bfb38e7a
9 OneMeHTapHbIe PaKTOPHI IBOTFOIUH 1 https://resh.edu.ru/subject/lesson/5388/consp
ect/
10 Murpauuu. 3055141 omyJisiiuii: 1
reorpaduyeckasi, OMOJOrHUECKast
11 EcrectBenHs1it 0T00p — 1 https://foxford.ru/wiki/biologiya/estestvenny
HaIPAaBISAIONINI (DAKTOP SBOJIIOLUU y-otbor-ego-mehanizmy-i-formy




12

ITomoBoii oT60p

13 [Iprcroco0IeHHOCTh OpraHU3MOB KaK 0.5 https://resh.edu.ru/subject/lesson/5390/consp
pe3yabTaT MUKPOIBOIIOLIUH. ect/295808/
JlaGoparopHas padora «3yueHnue
apomMop$030B U UAHOANATITAIINN Y
pPaCTCHHI U JKUBOTHBIX)»
14 [Tpumeps! mpucnocoOIeHui y 0.5
OpPTraHU3MOB: MOP(OJIOTHIECKHE,
(bu3nomornueckne, OMOXUMHUIECKUE,
noBeieH4Yeckue. JlaboparopHas
pabota «IIpucnocobneHus
OpPTaHW3MOB U UX OTHOCHTEbHAS
11E1€CO000Pa3HOCTh
15 Bun, ero kpurepuu u CTpykTypa. 0.5 https://foxford.ru/wiki/biologiya/vid-kriterii-
Jlaboparopras padora «CpaBHeHHE vida
BHJIOB IT0 MOP(OJIOTHIECKOMY
KPUTEPHUIO»
16 CrpykTypa Buaa https://resh.edu.ru/subject/lesson/4949/consp
ect/
17 Bunoobpa3zoBanue Kak pe3ynbTar https://www.yaklass.ru/p/biologia/l1-
MHUKPO3BOTIOIIH klass/osnovy-evoliutcionnogo-ucheniia-
6844066/obrazovanie-novykh-vidov-ili-
mikroevoliutciia-6844077
18 CBs13b MUKPO3BOIIOLUU U
AMUIEMUOJIOTHH
19 MakposBOITIOITHS. https://www.yaklass.ru/p/biologia/l1-
[TaieOHTOJIOTHYECKHE METOBI klass/osnovy-evoliutcionnogo-ucheniia-
H3YYEHUS IBOJOIIHH 6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
ffc3363f-782a-4376-b30d-739267f74c81
20 Buoreorpadpuieckue MeTo b1 https://www.yaklass.ru/p/biologia/11-
W3YYEHUS IBOJIOIIUN klass/osnovy-evoliutcionnogo-ucheniia-
6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079/re-
73ff7a72-8d8b-4a56-b868-b1673c0ad4eS
21 OMOPHOIOTHYECKHIE U CPABHUTEIHHO- https://www.yaklass.ru/p/biologia/11-

MOp(bOJ'IOI‘I/I‘-IeCKI/IC MCTOJbI U3YUCHUS

klass/osnovy-evoliutcionnogo-ucheniia-




DBOIIOLNHT

6844066/dokazatelstva-napravleniia-puti-i-
sposoby-makroevoliutcii-6844079

22 MonexynsapHO-TeHETUUECKUE, https://www.yaklass.ru/p/biologia/11-
OMOXMMHYECKHE U MaTEMaTHYECKHE klass/osnovy-evoliutcionnogo-ucheniia-
METOBI U3YUCHHS IBOJIOLUU 6844066/dokazatelstva-napravleniia-puti-i-

sposoby-makroevoliutcii-6844079

23 OO0mre 3aKOHOMEPHOCTH 3BOJTIOIIHH https://lc.rt.ru/classbook/biologiya-11-

klass/videouroki-makroevolutsiya-507/3012

24 AnantuBHas paguaus.

HepaBHOMEPHOCTh TEMIIOB ABOJIIOIIUU

25 HaydHbie THITOTE3BI TPOUCX 0K IEHUS https://www.vaklass.ru/p/biologia/l1-

JK3HU Ha 3emiie klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/razvitie-predstavlenii-o-
vozniknovenii-zhizni-6844083/re-6e119c¢3b-
20b7-473e-9a46-6030c7e811b7

26 JloHay4dHBIE TIpECTABICHUS O https://resh.edu.ru/subject/lesson/3874/consp
3apOKJICHUH KU3HU ect/

27 OcCHOBHbI€ 3Talbl HEOPraHNIECKOH
JBOJIFOLIUHI

28 ['umoTessr 3apoXxAeHUS )KU3HA https://resh.edu.ru/subject/lesson/3874/consp

ect/

29 UcTopus 3eminu u MmeTozs! eé 0.5
n3ydeHus. JlaboparopHas pabora
«M3y4yeHne U onMcaHue UCKOIaeMbIX
OCTaTKOB JIPEBHUX OPT'aHU3MOB)

30 HavanbHbie 3Tansl opraHu4ecKou https://oblakoz.ru/conspect/490704/evolyuciy
3BOJIFOIUU a-kletki-endosimbioz

31 OBOJTIONHS SYKAPHUOT https://www.yaklass.ru/p/biologia/l1-

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085/re-d610560c-7df5-
4567-adfd-584a5783acda

32 OCHOBHBIE 3TaIlbl YBOJIIOLIMHI 0.5 https://www.yaklass.ru/p/biologia/11-
pactutensHoro mupa. [lpaktudeckas klass/etapy-evoliutcii-biosfery-i-cheloveka-
paborta «/3yuenue ocodbeHHOCTEH 6844082/etapy-razvitiia-rastitelnogo-i-
CTPOEHHMSI PACTEHUH Pa3HBIX OTIEIIOBY zhivotnogo-mira-6844085

33 OCHOBHBIE ATAIlbI PBOJIIOLAA https://www.yaklass.ru/p/biologia/l1-




KUBOTHOI'O MHpa

klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/etapy-razvitiia-rastitelnogo-i-
zhivotnogo-mira-6844085

34 OBOJTIONHS KUBOTHBIX. [IpakTHdeckas 0.5
pabota «/3yuenue ocobeHHOCTEH
CTPOCHHMS TO3BOHOYHBIX KHUBOTHBIX)
35 PazBuTHe xu3HA Ha 3eMITe TI0 dpaM U https://foxford.ru/wiki/geografiya/geologiche
TIeproIaM skie-eri-i-osnovnie-etapi-razvitiya-prirodi-
zemli
36 MaccoBble BBIMUPaHUS — https://resh.edu.ru/subject/lesson/5945/additi
SKOJIOTUYECKUE KPU3ZHUCHI TIPOILIOTO onal/32242/
37 COBpEMEHHBII 3KOJOTMYECKUIA
KPHU3HC, er0 0COOEHHOCTH
38 CoBpeMeHHas cucTeMa
OPTaHUYECKOTO MPOILIOTO
39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI https://resh.edu.ru/subject/lesson/5395/consp
OpraHHU3MOB ect/107346/
40 AHTpPOMOJIOTHS] — HayKa O YeJOBEKe
41 PazBuTune npencraBneHuit o https://www.yaklass.ru/p/biologia/11-
MIPOUCXOXKICHUH YEIIOBEKa klass/etapy-evoliutcii-biosfery-i-cheloveka-
6844082/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-6844087
42 MecTo 4enoBeKa B CUCTEME 0.5 https://www.yaklass.ru/p/biologia/11-
opraanyeckoro Mupa. JlabopatopHas klass/etapy-evoliutcii-biosfery-i-cheloveka-
pabota «M3yuenue ocodbeHHOCTEH 6844082/proiskhozhdenie-cheloveka-i-etapy-
CTPOEHHMS CKEJIeTa YelIOBeKa, evoliutcii-vida-6844087/re-53b369c8-7288-
CBSI3aHHBIX C IPSIMOXOKJICHUEM 4196-af30-2185b1bl137fa
43 JBrKyiiye Cuibl aHTPOIIOTeHE3a https://oblakoz.ru/conspect/490767/sovremen
nye-predstavleniya-o-proishozhdenii-i-
evolyucii-cheloveka
44 CooTHol1IeHrE ONOJIOTHYECKUX U https://www.yaklass.ru/p/biologia/9-
COLMABHBIX (DAKTOPOB B klass/etapy-evoliutcii-biosfery-i-cheloveka-
aHTPOTIOTeHE3E 287166/proiskhozhdenie-cheloveka-i-etapy-
evoliutcii-vida-287169/re-0b759fdd-46a0-
47a3-9644-dc79086add05
45 OCHOBHBIC CTaTUU AaHTPOIIOTECHE3a https://resh.edu.ru/subject/lesson/3906/consp

ect/283993/




46

ITaneoreneTnka u majaeoreHOMHKA

47

3BOJ’IIOI_II/IH COBPEMECHHOI'O Y€JIOBEKA

48

Yenoseueckue pacol. [IpakTrueckas
pabota «/3yueHue 3KOI0rHUECKUX
aJjanTaIii 4eJIoBeKay»

0.5

https://foxford.ru/wiki/biologiya/cheloveches
kie-rasy

49

MeXauCITUIUTMHAPHBIE METOIBI
AHTPOITOJIOT I

50

3apoxAeHUE U PA3BUTHE SKOJIOTUHU

https://resh.edu.ru/subject/lesson/5941/consp
ect/

51

Mertonp! sxonorun. JlabopaTopHas
pabota «/3yuenne MeTom0B
SKOJIOTUYECKHUX UCCIIETIOBAHUIN

0.5

https://oblakoz.ru/conspect/490683/nadorgan
izmennye-biologicheskie-sistemy

52

3HayeHne SKOJIOTHYECKNX 3HAHUH 11
yeJoBeKa

https://resh.edu.ru/subject/lesson/3613/consp
ect/

53

DKojorudeckue GaKTopsl

ﬁtps://resh.edu.ru/ subject/lesson/5392/consp
ect/8377/

54

Abuotndeckue gaxktopsl. CBET Kak
IKOJIOTHYECKUH (paKkTop.
JlaboparopHas padora «BbisBicHHE
MPUCTIOCOOJICHUH OPTaHM3MOB K
BIIMSTHHIO CBETa»

0.5

55

Abunorudeckre (HhaKkToOpHI.
Temmepartypa Kak dKOJOTHIECKHN
(akrop. JlaboparopHas pabora
«BrIsiBNIEeHNE TPUCTIOCOOIEHUH
OpPTaHU3MOB K BIUSHHIO
TEMIIepaTypb»

0.5

56

Abunorndeckue (hakTopbl. BiaxkHOCTD
KaK dKOJIOTHYECKUH (haKTop.
JlaGopartopHas paboTa
«AHaToMHYECKHE 0COOEHHOCTH
pacTeHHid U3 pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenpl oOUTaHUsI OPraHU3MOB

https://oblakoz.ru/conspect/336352/prisposob
lennost-organizmov-k-deystviyu-
ekologicheskih-faktorov

58

buonornueckue PUTMBI

59

Kuznennsie GopMbl OpraHu3MoOB

https://www.yaklass.ru/p/biologia/11-




klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-6€a92d59-80d5-47d6-8b85-
826b7cla9l1e5

60 Buotnyeckue GpaxkTops https://oblakoz.ru/conspect/490773/biotiches
kie-faktory
61 3HaueHne OMOTHYECKUX https://www.yaklass.ru/p/biologia/11-

B3aMMOJCHCTBUMN IS CYIIIECTBOBAHUS klass/osnovy-ekologicheskikh-znanii-

OpPTaHU3MOB B cpejie OOUTaHUs 6844047 /bioticheskie-vzaimootnosheniia-
organizmov-6844050/re-efee5a99-ea87-
4063-9349-5917bc110ea3

62 DKOJOTHUYECKNE XapPAKTEPUCTHKH https://www.vaklass.ru/p/biologia/l1-

MOMYISALNAN klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052/re-a19c0ac8-1fd1-42b4-adee-
e58a016bd0fa

63 OCHOBHBIC ITOKA3ATEIH MOMYJISIIAN: https://www.yaklass.ru/p/biologia/11-

YHCIIEHHOCT, INIOTHOCTD, BO3PacTHAs klass/osnovy-ekologicheskikh-znanii-

Y TIOJIOBAsI CTPYKTypa 6844047 /svoistva-i-struktura-populiatcii-
6844052/re-e04€99¢9-566b-441£-8172-
e4a738f18a64

64 OCHOBHBIE OKA3aTENH MOMYJISLUN: https://resh.edu.ru/subject/lesson/5435/consp

POKIAEMOCTb, TPUPOCT, TEMIT POCTA, ect/

CMEPTHOCTh, MUT'PALIUU

65 DKOJIOTHYeCcKasl CTPYKTypa https://www.yaklass.ru/p/biologia/l1-

TIOTYJISIIIAN klass/osnovy-ekologicheskikh-znanii-
6844047/svoistva-i-struktura-populiatcii-
6844052

66 JluHaMuKa MOMyISIAA U e€ https://www.vyaklass.ru/p/biologia/l1-
perynsnus klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3c14-4b3c-
ad83-a4903d3fa06f
67 Kpussle pocta 9iCIEHHOCTH https://www.yaklass.ru/p/biologia/11-

TIOITYJIALIUH. KpI/IBI)Ie BbDDKUBAaHUA

klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-chislennosti-i-struktury-
populiatcii-6844054/re-65fb3240-3c14-4b3c-




ad83-a4903d3fa06f

68

DKoJIorruecKas HUIA BUJIA.
JlaGoparopHnas pabdora
«IIpucrocobaeHus CEMSH pacTeHUH K
pacceneHuIo»

0.5

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
684404 7/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
ef04a134-9209-4923-bed3-e04da7cd6a06

69

Bupn kak cucteMa nomysinuit

https://resh.edu.ru/subject/lesson/4949/consp
ect/119942/

70

33KOHOMCpHOCTI/I IIOBCACHUA U
MHUT paunﬁ KHUBOTHBIX

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/adaptatcii-organizmov-k-usloviiam-
sredy-sushchestvovaniia-6844048/re-
702bae23-8aaf-40d8-8514-94bf7cebd4ee

71

Co00111ecTBO OPraHU3MOB —
OmOoIIeHO3

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-
6844056/re-91e62666-2fd3-4aca-9421-
049dcdd7c¢852

72

DKocucTeMa Kak OTKpbITass CUCTEMA

https://www.vyaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058

73

KpyroBopor BemiecTs u oTok
SHEPTUHU B IKOCUCTEME

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
684404 7/struktura-ekosistem-6844058/re-
bda2dad9-efd1-4b6d-8a88-f2bb62130252

74

OCHOBHBIE TOKA3aTEIN YIKOCHCTEMBI

https://www.yaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-ekosistem-vo-vremeni-
suktcessii-6844060/re-fd854a7¢c-1cb5-49f9-
88e8-9¢36358014be

75

DKOJIOTHYECKHEe THPAMHU/IBI

https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047/struktura-ekosistem-6844058/re-
300c498a-c511-4342-beaf-639d4628eb01

76

M3menenust coo0IEeCTB — CYKIIECCHH

https://www.yaklass.ru/p/biologia/l 1-
klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-ekosistem-vo-vremeni-




suktcessii-6844060/re-f4419b2f-c677-4e88-
aabd-f41e3cb4d4f6

77 [IpuponHbIe 3KOCUCTEMBI. https://resh.edu.ru/subject/lesson/5501/consp
DKOCHUCTEMBI 03€p B PEK. DKOCHCTEMBI ect/119074/
MOpEN U OKEaHOB
78 [IpuponHbIe 3KOCUCTEMBI. https://foxford.ru/wiki/biologiya/prirodnye-
DKOCUCTEMBI TYH/P, JIECOB, CTETIEH, zony
ITyCTHIHb
79 AHTpPONOTEHHBIE 3KOCUCTEMBI https://www.yaklass.ru/p/biologia/11-
klass/osnovy-ekologicheskikh-znanii-
6844047 /khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-f883c44b-
€374-46b5-8abd-7bbe30519dc0
80 Ypboakocuctemsl. [IpakTudeckas 0.5
pabota «3ydenne u onmcanue
yPOOIKOCUCTEMBI»
81 3akoHOMepHOCTH (hOpMUPOBAHUS
OCHOBHBIX B3aUMOJAECHCTBUI
OpPTaHU3MOB B DKOCHCTEMAX
82 MexaHuU3MBI BO3JICHCTBUSA https://resh.edu.ru/subject/lesson/5571/consp
3arpsi3HEHUI pa3HBIX TUTIOB Ha ect/150139/
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIIIOHHOM M SKOCUCTEMHOM
YPOBHSIX
83 Buocdepa — obierianerapHas https://www.yaklass.ru/p/biologia/11-
00o0Js10uKa 3emin klass/osnovy-ekologicheskikh-znanii-
6844047 /biosfera-zhivaia-obolochka-zemli-
6844062/re-22bc2b10-7¢83-4023-b70a-
925b5391b7d0
84 VYuenue B. U. Bepuanckoro o https://resh.edu.ru/subject/lesson/5394/main/
ounochepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://oblakoz.ru/conspect/529789/zakonom
ouochepsl ernosti-suschestvovaniya-biosfery
86 KpyroBopoTs! BemiecT u https://www.yaklass.ru/p/biologia/11-

OMOT€OXNUMHYECKHE UKIJIbI

klass/osnovy-ekologicheskikh-znanii-
6844047/biosfera-zhivaia-obolochka-zemli-
6844062/re-52c6eced-83f0-472c-ae55-




320d07f67ed9

87 3oHanbHOCTH Onochepsl. OCHOBHBIC https://foxford.ru/wiki/biologiya/biosfera-i-
OMOMBI CyIIH ee-granitsy-biomassa-sushi-i-okeana
88 YcroitanBocTh Onocdepbl https://resh.edu.ru/subject/lesson/4957/consp
ect/278826/
89 DKOJIOTUYECKHUE KPU3UCHI U UX https://resh.edu.ru/subject/lesson/5781/consp
MTPUYUHBI ect/
90 BozneiicTBue uenoBeka Ha 6nochepy https://resh.edu.ru/subject/lesson/5499/consp
ect/
91 AHTpoOInoreHHoe Bo3/eiicTBHE Ha https://resh.edu.ru/subject/lesson/3555/consp
pAaCTUTENbHBIN U KUBOTHBIIA MUD ect/
92 OxpaHa npupoasl https://www.vaklass.ru/p/biologia/l1-
klass/osnovy-ekologicheskikh-znanii-
6844047 /khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-9c445dce-
d0Ode-486c-872b-8edb599851d8
93 OcCHOBHbIE IPUHIIMITBI YCTONYHUBOTO
Pa3BUTUA YCTIOBCYCCTBA U IMPUPOJbI
94 PanmonansHOE IpHUPOONIOIB30BaHUE https://www.yaklass.ru/p/biologia/l1-
Y COXpaHEHUE OMOJIOTHIECKOTO klass/osnovy-ekologicheskikh-znanii-
pa3HooOpasust 3emiiu 6844047 /khoziaistvennaia-deiatelnost-
cheloveka-v-biosfere-6844064/re-9c445dce-
d0de-486c-872b-8edb599851d8
95 O00011IEHNE IO TEME
«MUKPOIBOJIIONHS U €€ Pe3yJIbTaThD)
96 000011IeH e 110 TeMe
«Maxkpo3BOJTIONUS H e€ PEe3yNIbTaThI»
97 O00011IEHNE IO TEME
«[IpoucxoxaeHrUe U pa3BUTHUE KU3HU
Ha 3emiie»
98 O06001eHue 1Mo Teme
«ITpoucxoxaeHue yeaoBeKa —
AHTPOIIOT'CHE3)»
99 O060061eHue 1Mo TeMe «IKOJIOTHUs —
HayKa 0 B3aUMOOTHOIICHHSIX
OpPraHU3MOB)
100 | O6o0menue mo teme «OpraHu3Mbl 1




cpema OOMTaHMsD

101 O000111eH1E IO TEME «DKOIOT U
BHJIOB M MTOTTYJISTIHI

102 | O6ob6menwue mo Teme «brochepa —
riao0anbHast SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102

7.5




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizannble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIIbHOCTU YEJOBEKa: MEAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIOKHOCTb U
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAaHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHCTEMHBIHN
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANIUE B IKUBBIX
cuctemax. OCHOBHbBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIEeCTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaruzanus, Meraadanmu3. IloHsTme o 3aBUCMMOM ®  HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTh. Pa3bpoc B
Oouosornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpyuunHBEl HCKaKEHUsT pe3yJbTAaTOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTHYECKOTO

TECTa

Knerka xak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeToapl MOJIEKYJIIPHOHN M KJIETOYHON OMOJIOTHN: MUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepennmranbaoe

LHEHTPUPYTUPOBAHUE, KYTbTUBUPOBAHHE KIECTOK
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XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTpaMUKpPOIIEMEHTHI. Boaa u

e€ poJib KaK pacTBOPHUTENS, pEarcHTa, y4acTUE B CTPYKTYpUPOBAaHUU KIIETKH,




TEIUIOPETy . MuHepanbHbIe BEIIECTBA KIETKH, WX OHUOJOTHYECcKas pOJlb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepbl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTuuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorndeckue QyHKIIMU YTIIEBOJOB.

Jlumuapl. T'unpodunbHo-runpodoOHbIe cBolicTBa. Knaccudukanms munumos.
Tpurnuuepunsl, ¢ochonunuas, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpPaH — TeKy4ecTbh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, ITOTYITPOHUIIAEMOCTb.

HyxneunoBeie kucinorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndeckue ¢pynxnuu JJHK.
Bunel PHK. @ynkunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHUeckass M Ipokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON U aBTOTPOPHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHHMpPOBAHHWE SYKAPHOTHUECKOW kieTku. Ilnmazmatuueckas
MeMmOpana (rutazmanemma). CTpyKTypa IuIa3MaTu4eckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
oOneruénnass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBII
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-KaaneBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHka.
CtpykTypa 1 QyHKIIMU KJIETOYHON CTEHKHA PaCTECHUM, TPUOOB.

Hurtommaszma. Ilutozons. [lutockener. JIBukeHwe unuToriasmel. OpraHouabl
KiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b
OJTHOMEMOpaHHbBIX OPraHouA0B KJIEeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENIBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KIETKUA: MUTOXOHIPUH, IIJIACTH/IBL.

Crpoenne u (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTb. MeIIeyHble KIETKU.
MuxkpotpyOouku. Knerounslii nentrp. CTpoeHHME U JBUKEHHME J>KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHblii OenKOBBIH MaTpukce. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoOMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TeTepOoTpOdHBINA. YUacTue KUCIOopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecriedyeHue KIeTKH: mpeBpaiieHne ATO B
OoOMeHHbIX mporeccax. DepMEHTATHUBHBIA XapakTep peakiuil KJIETOYHOTro
MeTabonu3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBHSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3NUuyHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PortocuHTe3. Poib
XJIOpoIuIacToB B mporecce (orocuHTeza. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XeMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepuu, >KeIe300aKTepuu, CepoOaKTEPHH, BOJAOPOJHBIC OAKTEpUHU. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBII
sTan. [ MKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonornueckoe oOkucCiIeHUE, WIH KIETOYHOE JbIXxaHHe. Poinb MUTOXOHIpUK B
mporeccax OHOJIOTUYECKOT0 OKHUCJICHHUS. [Muknuueckue peaKuuu.

OxuciurensHoe dochopunupoBanue. [IpenmymecTsa a’poOHOro mytu oOMeHa




2.5

BEIIECTB Mepe aHaPOOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopMmaruy. ['eneTrnueckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
YcnoBust OumocunTe3a Oenka. KomupoBanue amuHOkuCHOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounsle (OpMBI JKU3HH U OONMUraTHele mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIIN]J], COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mwmkn, ero mepuonbl W perymsius. Warepdaza u MHUTO3.
OcobeHHOCTH TIPOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIETKH K
nenenuto. IlpecunTeTndeckuii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUUA U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlojoBbie
XPOMOCOMBI.

Jenenue xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokmHe3. buosornueckoe 3HaueHHE MUTO3a.
Perynsmus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTeEMaA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE, CHOPYJALHUA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kaeTku, uin ramersl. Meio3. Ctaaun meinosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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1 TI0JIOBOTO Ipouecca. Melo3 U €ro MeCTO B )KU3HEHHOM IMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['amMeToreHe3 y >KMBOTHBIX. [l0JOBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moiOBBIX KiIeTOK. OmIoJoTBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsr apodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpysanus). 3akiaika
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBarOIIerocs 3apoiblmia (3MOpUOHANbHAs HWHAYKUMSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKarolleil
cpeapbl.

Poct u pazButue xxuBoTHBIX. [locTaMOproHanbHbIi nepuoa. [psmoe u Henpsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocTa XKUBOTHbIX. DaKTOPBI pEryssiluu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [leprnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['ameroput u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pactenuit. OOpa3oBaHue cCrHop B TMpoIecce Meio3a.
lI'amerorenes y pacrenuil. OTIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHuil. OOpazoBaHue u

Pa3BUTHUEC CEMCHU. MexaHHu3MBbI peryjidanuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHoBHBIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIBbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPpU3HAKH, JIOMI/IHaHTHHﬁ u peHeCCI/IBHI)II\/’I IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucCTas JIMHUA, FI/IGPH,HLI, T'CHOTHII, (I)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,[[0J10FI/I‘leCKHI>'I, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusoB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHuss MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelirBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupyrolee ckpemuBaHue. IIpomMexXyTOuHBIM XapakTep Hacl€JOBAHHUS.
Paciienuienne npru3HAaKoB IIPU HETIOJHOM JTOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOHOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOF0




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE T'€HOB, HAPYIICHHE CLEIUICHHUS MEXAy IeHamu. XPpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U TETEPOraMeTHbIN MoJ. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenmoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieau3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus
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3.5

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
u BapuanmonHas kpuBas (B. HMoranHcen). CBoiicTBa MOIU(PHUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHUUBOCTh. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpolecC — OCHOBA
KOMOHMHATHUBHOI M3MEHYUBOCTU. P0OIh KOMOMHATHUBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUIbI MyTalluii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTalWU. SepHbIE W IMTOIUIA3MaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalvK. [ [puurHbBI BOBHUKHOBEHUS MYTAIlHil.
MyTareHpl M WX BIMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PSAOB B HaclecTBeHHOU u3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[CpHa}I N3MCHYHMBOCTH U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yenoBeka. MeTonbl  M3y4yeHUsT TE€HETUKM  4eNIOBEKAa: T'eHEeaIorMYeCKui,
OJM3HELIOBEIN, IUTOTCHETUYCCKUH, MONYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpeMeHHOE onpeeIeHue reHOTHIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCII€ C MOMOIIbIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00j€BaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bone3uu C HacCJIEICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYEHNY T€HETHYECKHUX 3a00eBanmii yenoBeka. CTBOJIOBEIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PacTEHHH.
Posp cenexiyu B CO3aHMM COPTOB PacTEHUM M NOPoA *KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
Ipou3BoAuTeNIell MO MOTOMCTBY. OTOOp MO TE€HOTUIY C IIOMOIIBIO OLIEHKH
(eHoTUNa MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
NckyccTBeHHBIM MyTareHe3 Kak METOJl CeJIEKIIMOHHON paboThl. PaguannoHHbIi 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMil Yy KyJIbTYpHBIX (opm
opranusmoB. lcrnonp3oBaHME T€HOMHOIO pPEIAKTHUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHUH.
[lonyuenne mnomumuonnoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelIvBaHue, WM MHOpuIMHI. HepoacTBeHHOE CKpellMBaHWe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPraHU3MBl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenmka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merto TpaHCIUTAHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexomOuHaHTHBIX JIHK. JlocTmkeHnus W TEpCeKTHUBHI
XpPOMOCOMHOW M TEHHOM HWHXEHepuu. MenunuHckiue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

OCOOCHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUYHbIE TPUObI, OJHOKIETOUYHBIE BOJOPOCIH, IPYTrHe
npoTucThl. KoJOHMaNIbHBIE OpraHu3Mbl. JIBUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amEOouaHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUYHBIX OPraHU3MOB.

PaznpaxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraibl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TuUIBI pacTUTENbHBIX TKaHEH:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble 1 TeHepaTUBHBIE OpraHbl pacTeHuid. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorymomieHne BOJIBI, YIVIEKUCIOrNO Tra3a W MUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pacrenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. BeineneHue y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencTBa MacCMBHOW M XHUMHUYECKOM
3amuThl. DUTOHIUIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIe BeliecTBa U MX 3HAYCHUE

MHoOrok/ieToyHbsle  KMBOTHBbIE. B3anMoOCBs3b  4acTe€il  MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
JKABOTHBIX TKaHEU: JIUTENHAIbHASA, COCAWHUTENbHAs, MBIIIEYHAs, HEpBHas.
OcoOenHoctu cTpoeHUs, (YHKIMA U pacCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPTraHOB M CHCTEM OpPIraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHYTpeHHMH ckeneT. CTpOE€HUE M THUIbI COEIUHEHUs
KOCTEH.

JIBUK€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. I[luTaHue »xuBOTHBIX. IluTanume
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixaHue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHWe TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHasi cucTeMa 4desoBeka. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TNTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcopT BewIeCTB Yy XUBOTHbIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpaIeHusi. JBOJIONMOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
#KUBOTHBIX. CoKkpaTturenbHbie Bakyonu. Opransl BeiieneHus. CBs3b MOJOCTH TENa
C KPOBEHOCHOM W BBIICIUTEIIBHON CcUCTeMaMu. BplneineHue y MNO03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M mHX

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHas cucrema u pediieKTOpHas peryJisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTaensl. DBOMIOIMOHHOE YCIOKHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMm i 3¢GHEKTUBHON (YHKIIMOHATBHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  IIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4eoBeKa U €ro 310pOBbE

OpraHsbl ¥ cUCTEMBI OPraHoB yesnoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryisuuss M SHIOKPHUHHAs CUCTEMa >KUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2
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3amuTa opranuzMa ot Oose3zHell. IMMmyHHast cuctema denoBeka. KiieTouHblil u
TYMOpajJbHBIA MMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupuyecKuit
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTeMa d4eloBeka. JlpIxarenmpHas TOBEPXHOCTb. Perymsuust  JbIXaHHS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucrema uenoBeka. OTnenbl MHUIIEBAPUTENBHOTO TPaKTa.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opransl BblaeneHus. [louku. CrpoeHue u
¢dbyHkuoHupoBanue HeppoHa. OunbTpanus, cekperus u o0paTHOE BcachIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MbImieyHass cucreMa. CKeNeTHBIC MBIIIIEI B HX pa60Ta.

CTpoeHHE U TUTIBI COEAUHEHUS KOCTEH

Teopus sBoMIOIMKU. Pa3BuTHe XM3HU HA 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [IpeanochUiku ~ BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JiBmkymue cuiibel 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopwus
sBomtor. CoBpeMEHHAsl HBOJIOIMOHHAS OMOJOTrHs. 3HAYEHUE SBOJIIOLMOHHON

Teopuu B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GaKTOpPhl (JABWKYIIME CHIIBI) SBOJIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBIEHHbIE HM3MEHEHUS 4YacTOT ajuieleil B momymsauuax. Oddexr
OCHOBATEJIS. Murparuu. W3onsmus TOTTYJISILIHIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHAs).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3phIBAIOLINI
(nu3pyntuBHbi). [TonoBoit oT60p.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIOIMH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTb
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3yibTaT
MUKposBoJtoiu. M3omsamus — kirodeBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUUECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3AIIHS,
rudpuamzarys). J[muTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpPaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMSA W KOJIBOJIOIMS TAPa3UTOB M HMX XO35CB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYUBOCTH K AaHTUOMOTHUKAM U CIIOCOOBI O0OPHObI

C HeH

6.3

MeTtoapl nu3ydeHuss Makpos3Boironuu. [lageoHTonmornyeckue MeTOAbl M3YUECHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckue Metobl u3yueHust Botonud. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buabl-sHIeMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YCHHUs
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TMOSBIICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIpHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKMe  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS (PHIOTEHETHYESCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) 3Bojdronuu. HeobpaTMMOCTh 3BOJIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUI

Hayunble runore3bl MNpPOUCXOXKICHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble MPEeICTaBICHUS O 3aPOKICHUH KU3HU (KPEallIOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXK/IEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxokaeHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bosrouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUYECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYeCKUX
BemiectB u3 Heopranmuyeckux. Omeir C. Mumnepa u I'. FOpu. O6paszoBanue
nosimMepoB U3 MoHoMepoB. KoarepBarnast runoresa A.M. Omapuna, rumnotesa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroasl e€ usyudeHus. Vckomaemble OpraHUYecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBoOMIOIMsS MeTabonu3Ma. BO3HUKHOBEHHE TMEpPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. [IpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJNIOUMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenuit Ha cymy. [losBineHue CHoOpoBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxokneHue LIBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamnbl H3BONIONMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. [lepBeie XOpnoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLHUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IporucxoxaeHre MICKOMUTAIOIMINX U
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ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMH U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 1O 3paM U NepuogaM: apxe, IpoTepo30i, Maneo30u,
Me30301, KaiHO30H. OOmas XapakTepUCTHKAa KIWMaTa M TEOJOTHYSCKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAaB aTMOC(EpPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpoluwioro. [Ipuyunsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeka € KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHU:  CPABHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTanyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0KIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrMYecKHe, COLHaIbHbIE.
CooTHolieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTreHE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenbld, TIEpBbIE  H3TOTOBICHUSA  OpyAud  Tpyaa. Yenosek
MPSIMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi MpeoK HeaHJEepPTaJbCKOrO 4YeJOBEKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3syMHBIII COBPEMEHHOI'O THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHbI OTOOpP B MHOMYJIALUAX
yenoBeka. MyTalMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3(QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTopuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHuKaHCKas). BpeMss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EmuacTBO  4yenmoBeueckux pac. HaydHasd  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpebl.
Bnusiaue reorpaduyeckoit cpeasl u Apeiida TeHOB Ha MOPGOJIOTHIO U

(hU3HOIOTHIO YeTOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B  JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonorudeckuit gaxrop. [eiicTBue pasHbIx
Y4acTKOB COJIHEYHOIO CHEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CurHajnpHas pojib CBETa.
doTonepruoausm.

Temnmepatypa kak oskojorumdeckuii ¢akrop. JlelicTBue TemmepaTtypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonoruyeckuit ¢dakrop. IIpucrnocobnenus pacteHuid K
MoJi/Iep>kaHuio BogHOro Oananca. Kriaccudukaiuys pacTeHU# MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYILIHAs, IOYBEHHas,
ryOMHHAass  MOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[lpucnocobieHuss OpraHuzMoB K
KU3HU B Pa3HBIX CpE/ax.

buonoruueckue putmsl. BHeniHne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennvie Gopmbl opranusmoB. [lonsitTue o xu3HeHHON ¢Gopme. Ku3HEHHBIE
(dopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOESHMSI U 00pa3a )KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHMYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HaAYCHHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN JUIsI CYHIECTBOBAHMS OPraHU3MOB B Cpele

obutanus. [IpUHINIT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKH momyisinuu. [lomynauus kak Ouojoruueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OAphEPOB U OCOOCHHOCTEH
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O0uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI HOITYJISIHI.
OcHOBHbBIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAst CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOMYJISIUH.
JluHaMuKa nomyssauuMyu U €€ peryisinus. bUOTMYEeCKUuM NMOTEeHUUa  MOITYJISLUN.
MognenupoBanue IUHAMMKU — nomymsinud.  KpuBele  pocTa  YHMCICHHOCTH
nonyisiuuu. Kpusble BbDKMBaHMs. Perynsiiys 4WCIEHHOCTH HONMYJIALMHA: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (r- u K-cTparerun).

Ilonatue 006 »sKojsormuecko Huie Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcoHa. Pa3smepsl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUJOB. Buapl M UX KU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  MOBEJEHMS W MWUIPALMHA  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. OJKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANBbHBIE OJIOKM OPraHM3MOB B SKOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 61moku sKocucTteM. [TouBbl M MBI B 3KocHcTeMax. Kpyrosopot
BCIICCTB Y MOTOK DHCPIUH B OKOCHUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHHM M WX IPUYMHBL. AHTPONOI€HHbIE BO3JECHUCTBHS Ha
cykneccnn. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u
¢dayna. CuHaHTponu3alus TopoAcKoi (ayHbl. buonornueckoe u X03sIiICTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[TepeHoc sHEepruM U BEUIECTB MEXIAY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX U

AHTPOINOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodka 3eMiM, TA€ CYIIECTBYET WIIH
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hocdepbl U ero (pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC Jieca, CMCIIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA H
KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIx QyHKIUN

DKOJIOTHYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHBIX pecypcoB. Pa3pymenne mousel. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kaumara.

AHTpOIOTreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie xaurn. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Bboranndeckue caipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpazus 3emin
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