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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THUs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Depepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepabHON padoyeil mporpaMmbl
BOCITMTAHHUS.

Yueonsiii npeamer «buonorus» 6a3zoBoro ypoBHs uzydeHus (10—11 kmaccel) sBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HaydHble peamMeTsl». CorjaacHo
nonoxeausMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnnanun o0ydeHHs Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMmsi KaKIblid U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha IPUOPUTETHOE pEILICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENBFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpoQopueHTanuen
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAy4HOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHYET MOCIeA0BaTEeIbHOCTh U3YUEeHUs yueOHOro Marepualia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUA,
Omaromaps 4yeMy IIpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCJIEAYIOIEe  Pa3BUTUE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOT0 MBILIUIEHUs, MPEACTaBICHUN O 310pOBOM 00pas3e *KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOM
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebHblii npeaMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEepIIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHue 3HaHuH
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrHyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHHH OOY4YaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETo
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIUPEeHbl U yrIIyOJIeHbI
Ouosornyeckue 3HaHHWA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepusx, OpraHu3Me 4YeJOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKUE CBEICHUS
MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU ¢



COOTBETCTBYIOLMMH 3HAHUSAMH, TOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYSCHUH (PU3MKH, XMMHUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery '"buomorus" oTpaxaeT CHCTEMHO-
YPOBHEBBII M HBOJIOLUOHHBIA MOAXOJbl K H3ydeHHIo Ouosoruu. COrjacHO MM, M3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJIEKIUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

Vuebublil mnpenmer «buonorus» npu3zBaH oOeCNEYUTh OCBOCHHME OOYy4aroIIUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJIALuU, OHOLIEH03a, SKOCHCTEMBI, O BbIJIAIOLINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MHCCIIEOBAaHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaa B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIQ/IEHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKHBBIX CHUCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUH MCIOJIb30BaTh 3TH 3HAHHS B (POPMUPOBAHUM MHTEpeca
K OIpenenéHHoN 001acTu Mpo(ecCUOHAIBHONW J1eATeIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHed, WM K
BBIOOPY y4eOHOTO 3aBEeCHHS IS TPOJAOIDKEHHUS OMOIOTHIECKOTO 00pa30BaHM.

Joctuxenne unenu wusydeHus ydeOHoro mnpeamera «buonorus» obecrnednBaercs
pEILIEHUEM CIIEAYIOINX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OHOJIOTMYECKMX 3HaHMHA: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTAaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJIOTMUECKUX CHUCTeM (KJIETKA, OPraHu3M, MOIMYJALUs, BU],
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMM  TO3HAHMUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOPHOJIOTUU U OMOJIOTUU Pa3BUTHUS, TEHETUKU U CEJIEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTMM, SKOJOTUH); METOJAaMH  CaMOCTOSITEJIbBHOTO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJIEIIUPOBAHMUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHMSIMHU: CaMOCTOSTEIbHO HAaXOJIUTh, aHAIN3UPOBATH M
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLHUAIbHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKHMH IpOOJIeMaMH 4eJIOBEYECTBA; OLEHMBATH I1OCIIEACTBUS
CBOEH JeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUpoAHOil cpenae, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0  OKPYXAIOUIMX JIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, paBuiIa MOBEAEHUS B MPUPOJE U oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4yHbIE OTKPBITUS B 00JacTu
OHoJIOrny;



pa3BUTHE y O0YYAIOMINXCS WHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSMH U COBPEMEHHBIMU HCCICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OHMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pElIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTErpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJaArOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpPaHEHHHU COOCTBEHHOI'O 3[0POBBS U 3[0POBbSl OKPYXKAIOUIMX JtoAed (COOII0OaeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHHe  OC30MACHOCTH  JKU3HENCATCIILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHME YCJOBMH JJii OCO3HAHHOTO BbIOOpa OOYy4YaAIOUIUMUCS WHIUBUIAYATbHOU
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIWBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
perunona.O0miee YUCIO YacoB, OTBEJAEHHBIX HA H3yYyeHHWE OWOJOTHU CpEaHEro oOIIero
obOpasoBanus, cocraBisier 128 vaca: B 10 kimacce — 68 vacoB (2 yaca B Hexenmto), B 11 kimacce —
68yacoB (2 yaca B HEJIEIIO).

Hcxons u3 pacriucanus ypokos Ha 2023-2024 yuebnslii rog, YueOHoro miana MBOYCOILII
Ne38 r. Hlaxter Ha 2023-2024 yu. rox nporpamma 1o ouosioruu B 10 kimacce Oyer peanrzoBaHa
B KOJIMYECTBE 64 yaca B OJIHOM 00beMe (BMECTO 68 4acoB 10 pacHucaHuio, T. K. 9 mas 2024r.
ABIISAIOTCS MPA3HUYHBIM U HE Y4eOHBIM JTHAMU HeAenu pacnucanus ans 10 kiacca).

Ncxons n3 YuebHoro miana, KanermapHoro yueOHOTro rpaduka W pacrucaHusi ypOKOB
MBOY COHI Ne38 r. [laxter Ha 2023-2024 yu. rox B 11lkmnacce pabouast mporpamma mo
npeomemy oOuonorus B 2023-2024 yueGHOM roay OyneT peainzoBaHa B KondecTBe 64 yaca,
HO B IIOJTHOM 00beMe, BMecTo 68 4acoB 1o miaHy. [IHM, KOTOpbIe MPUXOATCS [0 PACIUCaHHIO
23 ¢espans ,8 mapra,10 mMas 20242 ABIAIOTCS MPAa3IHUYHBIMU U HE Y4EOHBIMU.

OT60p OpTraHHU3allUOHHBIX (I)OpM, MCTOHOB U CPCACTB 06yquI/1${ Onosoruu OCYHICCTBIIACTCA
C y‘léTOM CHCHH(bHKH €ro CoacpkaHuAa 1 HallpaBJICHHOCTHU HA IIPOJOJIKCHUC OHOJIOTHYECKOTO
O6paBOBaHI/ISI B OpraHusanusax CpeaHero HpO(I)CCCI/IOHaJ'IBHOFO M BBICHICTO O6pa30BaHI/IH.

OO0s3aTenbHBIM YCIOBHEM IpU OOY4YEHHUU OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
NpoBe/IeHUE JIabOPaTOPHBIX M MpakTHUecKux paboT. Takxke ydacTHe OOydaroUIMxXcs B
BBIMIOJTHEHUM TMPOEKTHBIX M  y4eOHO-HCCIIEJOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
ONpeeNseTcss y4YUTelleM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOAHBIX YCIOBUI.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH MmpoOiembl. DyHAamMeHTaIbHBIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIEOBAHNS B OMOJIOTUH.

3HayeHue OuoJorMM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
IPUPOJIBI.

JleMoOHCTpaL Ul

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

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

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €AUHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHM3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APAKUMOCTD,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIMA, TKaHEBbIH,
OpraHU3MEHHBIM, MO YJIILIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
ounocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Meroapl Ouonormdeckod Hayku. HaOmromeHue, usmepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [IoHsATME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumote3. Hynesas
runote3a. [IoHsTHE BBIOOPKH U €€ JO0CTOBEpPHOCTh. Pa3dpoc B Ouonorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3yslbTaToB. [IpUunHbBI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHblE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aIH KUBOU NpUposD», «CTpoeHHE )KMBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE IS IPOBEACHUS HAOIIOJCHUN, U3MEPEHHIA,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHKE PA3TUYHBIX METOJOB IMPHU H3YyYEHUH MKUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >XKUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHoe  LEHTpUYTHPOBAHHUE,
KYJIbTUBHPOBAHUE KJIETOK. M3yueHue DuUKCUpoOBaHHbIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBON MHKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTHUSA METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIpPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOHOB KJIETOUYHOH Omosiormu (Xxpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPUTENS, pPEareHTa, y4dacTUe B CTPYKTYPUPOBAaHHUU KIIETKH, TEIUIOPErYIISLUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouosiorndyeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeUIeCTBA KIETKU. buonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeIKoBOM MoiyieKyinbl. llepBuuHas cTpykrypa Oenka, MmenTHIHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAas CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIuu 0eiaKoB. /Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcCaxapuibl, OJMrocaxapuibl M monaucaxapuabl. OOmui
IUIaH CTPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanust — nmunmmos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, cTepouisl. buonornyeckue Gpynkuun nunuaos. Obuue
CBOWCTBAa OHMOJIOTMYECKHMX MEMOpaH — TEeKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. Crtpoenue HyknenHoBbIX kucioT. HykneoTtuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JHK. Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /pyeue
HYKIeo3uompugocghamuol (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosyorusi: OMOXMMHYECKHE M OMOPU3NYECKHE HMCCIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenuposanue cmpykmypvl u QyHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JleMoOHCTpaLun

[Hoptpersr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«PacnpeneneHrne XUuMUYECKHX JJIEMEHTOB B JKUBOW MTPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIA XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYINbI», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpOoeHHE MOJIEKYI
munuaoBy, «HykinenHoBbIe KUCTOTEIY, «CTpoeHre MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAUECTBEHHBIX PEaKIuii».



JlabopaTopnasi padora «liccienoBaHnne HyKIEMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunsl KIETOK: 3yKapuOTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHre TMpPOKApUOTHUYECKON KIeTKu. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie U (HyHKIIMOHHUPOBAHUE SYKAPHOTHUECKOM KieTKH. [lmazmaruueckass meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruéHnas auddysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemMocts MeMOpanbl. Pabota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CrpykTypa 1 GyHKIHMU KIETOUYHOW CTEHKH PacTeHH, TpHOOB.

[utommaszma. I{uro3osb. Ilutockener. JIBukeHue murToria3mbl. OpraHouIbl KIETKH.
OnxHomMeMOpaHHbIC OpraHOMABl KJICTKU: dHAomasMarnueckas cetb (DIIC), anmapat ['osbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylssipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIETOUHBIX  MeMOpan. [nmaakuii  (arpaHyssIpHBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurxayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIacTUibl. [lpoucxoowcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIIMM  MHUTOXOHApUA W miactul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIC IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEUKOILIACTBI  BBICIIUX
pacTeHuM.

HememOpannble opranouab! kinetkun CTpoeHue M (yHKIHMHM HeMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMEHTBI. AKmuHo8ble
Muxpogunramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIUEUHbIX KIemOoK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapUOILIa3Ma, SAPBINKH, UX CTpOeHUE U (DYHKIUU.
SAnepHslil 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKeHHEe XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Benku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHol
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpUCTHKA  KIETOK  3YKapUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanuu

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

Tabmumpl 1 cxembl: «CTpOEHHE OSYKAPUOTHUECKOW KIETKW», «CTpOoeHHe KUBOTHOM
KJIETKN», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOCHUE MUTOXOHIAPUNY, «Aapo», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepualbHbIX KJIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PA3TMIHBIX OPTAHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopnasi paGora «/ccienoBanue mia3Moian3a U AEIIIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax».



IIpakTuyeckas padora «/3yueHue NBIKEHUS ITUTOIIA3MbI B PACTHTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NpeBpalllecHHe JHEPTHH B KJIeTKe

AcCUMWISILIMS U IUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTpO(HBIA M  reTepoTpodHBIA. YyacTue KucIopoga B OOMEHHBIX  IPOIIECCaX.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
DepMeHTAaTUBHBIM XapakTep peaklUMi KIETOYHOro Meradonu3zMa. DepMeHThI, UX CTPOECHHE,
cBoiictBa m MexaHusMm peiictBus. KodepmeHntsl. OTinuusi (epMEHTOB OT HEOPraHHMUYECKUX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIMI OT Pa3INYHbBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHUYECKHUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Cseemocoduparowue nuemMenmsl U NUSMEHNbL
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz, Cy u CAM-munvr pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
Bnustaue pa3nuyHbIx (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTte3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTeprun. 3HaYCHIE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsel OpoXKeHHUS U UX HCIIOJIIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YAUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTuyeckoro obOmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTNICHUE TIFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cummes ATD: paboma npomomnnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO 0OOMEHA.

JleMoOHCTpaL U

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

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTUYecKkuii oOMen», «buocunTe3 Oemkay,
«Crtpoenue hpepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopnasi paGora «/3yueHue KaTaTUTUYECKON aKTHUBHOCTH ¢GepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «l3yueHue (epMEHTATHMBHOTO pacUICIUICHUs MNEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3Aa U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacaeacrBenHass HHGOPMALMs M pean3anus eé B KJeTKe

Peakun matpuyHoro cunTtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHOW wWHQoOpManuu. ['eHeTHYeCcKWil KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIUMIIBI TpaHCKPUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocunTese Oenka. YcmoBus
6uocunTe3a 6enka. Koguposanue aMuHokuciot. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2eHog. OpraHuzaysi TeHoMa y MPOKapuoT U
9YKapHoOT. Perynsauus akTUBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (. XKaxoO, XK.



Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHslit romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U 0OJMUraTHble mapa3uThl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwviti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHbie 3a0osieBaHuMs  4eloBeKa, JKMBOTHBIX, pactenuii. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatay) cmpyxmypHuix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauMu

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

Tabmuner u cxembl:  «buocuHTes Oenka», «leHeTwmdeckwii Koay, «Bupycem,
«baxrepuodarm».

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Krnerounsnii muki, ero mepwoisl u perymsnus. MaTepdaza m muro3. OcobeHHOCTH
MPOIIECCOB, MpoTeKaronux B uHTepdase. [loaroroBka KIeTKH K JeneHuto. [IpecuHTeTHUecKuid
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUIT) MEePUOIbI
uHTep a3kl

Marpuunsiii  cunre3  JHK —  pemumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIIAPAUICTLHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIJIOUIHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX MPOILECCHL. THIBI
Muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss MuToTHYECKOTO IWKIA KIeTKU. [IporpamMmmupyemas kieTouHas TruOenb —
amornTo3.

Knerounoe sapo, XpoMocoMbl, GYHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposas knemrka» — buoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpenaparsl: «MHTO3 B KIETKax KOpeIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopnasi pa6ora «Habnrogenne MuTo3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJTHOKJIETOUYHBIE,  KOJOHHUAIHHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITENFHOCTH OJHOKIETOYHBIX OPraHu3MOB. bakTepuu,
apXeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIIH, Npyrue MpoTUucThl. KojgoHnansHbIe
OpTaHU3MBI.

B3auMocBsI3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak enuHoe nenoe. 'omeocras.



Tkanu pacreHuwil. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, IMOKPOBHa,
NPOBOJIAIIAs, OCHOBHAsA, MexaHUdeckas. OCOOEHHOCTH CTPOEHUSs, (PYHKIUI M pacIoNOoXEeHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM SKMBOTHBIX M  4YEJNOBEKa. THIBI JKUBOTHBIX TKAHEW: DIMUTEIUAIBHASA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (PYHKUUN U PaCIOI0KEHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHbIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckener. CTpoeHre U TUIIbl COEAUHEHUS
KOCTEH.

JIBi>keHue oOpraHu3MoB. J[BHXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPONHU3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Pednekc. CkeneTHble
MBILIIBI U UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, YIrIEKUCIOrO ra3a U MUHEPAIBHBIX BEIIECTB
pacreHusAMH. IIuTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOYHOE IHILIEBAapEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENBbHOrO TpakTa. IlumeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4enoBeKa.

Jpbixanue opranu3moB. [Ipixanue pacteHuid. J{pixanue xuBoTHbIX. Jud¢dy3us razoB yepes
HOBEpPXHOCTh KJeTkH. KoxkHoe apixanue. [lpIxarenbHas MOBepXHOCThb. JKabepHoe M nérouHoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CUCTEMa dYelIoBeKa. MexaHusm
BEHTWISLIMM JETKUX Y NTUI] U MIIEKONUTalOMMX. Perynsuus apixanus. [IpixarenbHbie 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PAcTeHHMH. TpaHcHopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX HMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOEHHS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BblueneHue 'y  KHMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCachIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIIEIUTENBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. Iloukwm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYU Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIIUTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHONW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBI W TyMOpalbHBII HMMMYHHTET.
Bpoxnéuuelii M npuOOpeTéHHBIM  crnenupuUecKuii  MMMYHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxkuMoCTe M perynsanuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxkumocTs U peryisauus y pacreHuil. PocroBble BemecTtBa U UX
3HAYCHHUE.

HepBhast cucrema u pednexropHas perynasuus y >KUBOTHbIX. HepBHas cucrema u eé
OTZIENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEe(IEKCHI.



['yMopasibHast peryisiuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHJOKPUHHOU cucteM. [ unoTtanamo-runodusapHas cucTeMa.

JemMoHCTpauMu

IToprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOIOPOCIIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEMBbI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesbie cuctembl», «Crtpoenue cteOmst», «CTpoeHHe IHCTOBOW IUIACTHMHKM», «Tkanu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucTemay,
«/pixarenpHass  cucrema», «HepBHas cucrema», «Koxa», «MpbloleyHass cUCTEMay,
«BpinenurensHas cucremay, « HIOKpUHHAsA cucremay, «CtpoeHue Mpliby, «MMMyHHTET»,
«KumeunononoctHeie», «CxemMa NUTaHUs pacTeHU», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rujips», «CTpoeHUE MIaHapun», «BHyTpeHHEEe CTpPOEHHE J107KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrtema nTuny», «HepBHas cuctemMa MIIEKONUTAKOLIUXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAacTEHUI, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE MPernapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKENIET YEeIIOBEKa,
o0opysoBaHuE s JIEMOHCTpAlMd [OYBEHHOIO M  BO3AYIIHOIO IMTAaHUS PACTEHUH,
pacumierieHust KpaxMaia © OelnKOB 1Moj JedcTBHeM (epMEeHTOB, 00OpyIOBaHUE IS
JEMOHCTPALIMK OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

Jlaboparopnas pabdora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l3yueHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOKeHHe W Pa3BUTHE OPTaHNU3MOB

®opMBbI pa3MHOXKEHUS OPTAaHU3MOB: Oecriooe (BKJIF0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. IlonoBele kieTkH, unum ramerel. Meiio3. Cranguu Meiiosa.
IToBenenne xpomocoMm B Mmeiio3e. KpoccuHrosep. buonorndeckuii cMpica MelH03a M IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  paszBurtHe. l'ameroreHe3 'y JKMBOTHBIX. IloylOBBIE  Keme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omnog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE KMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u modenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpuUMepe JIAryuiku). JpoGnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. brnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALIMS).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHHE 4acTel
pPa3BUBAIOIIETOCS 3apojblma (dMOpHOHANBHAS WHAYKIHS). 3akjajka IUIaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKHX B3aMMOJEHWCTBHM TreHOB. BimsHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH Cpe/Ibl.

Poct u pasButme xuBOTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ Meramopdo30oM y OECMO3BOHOYHBIX W TTO3BOHOYHBIX JKHMBOTHBIX.



buonornueckoe 3HaueHHE NPSIMOTO U HEMPSIMOIO PA3BUTHS, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunsl pocta >XKMBOTHBIX. DaKTOpHl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHAIBHOTO DPa3BUTHSA y KUBOTHBIX M 4elloBeKa. [leproabl OHTOreHe3a uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['amerodur u crnopodur. Melo3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnonoTBOpeHHE M Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. JIBOHHOE OILUIONOTBOPEHHUE Yy
LIBETKOBbIX pacTeHui. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBI peryisiuu OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpaL U

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

TabGmuupl u cxemsl: «BereratuBHoe pa3MHOeHUe», «THUIlbl Gecrionoro pasMHOKEHUAN,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKEHUE »HBIIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH U CIEPMATO30HIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BuUTHE MaCKOro
Kyka», «PasButue capanumn», «Pa3BuTue JArymkn», «/{BoWHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHni», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JIBYAOJBHBIX PACTEHUIN», «JKU3HEHHBIH LIUKII
MOPCKOWM  KammycTbl», <OKM3HEHHBIM LHMKI MxXa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«OKU3HEHHBIN IUKII COCHBD.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEpMaTO30U10B,
Mozenb «L{uKi1 pa3BUTHA JIATYHIKIY.

Jladboparopnasi paGora «/3yueHue CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTyeckas padora «BpIsiBICHHE NPU3HAKOB CXOJCTBA 3apOJBIILIEH IO3BOHOYHBIX
KUBOTHBIX).

Jladoparopnas padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTnka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

Hcropus cTaHOBNIEHHsS M pa3BUTHS T'€HETHMKU Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Poinb oTeuecTBEHHBIX Y4Y€HBIX B pa3BUTHM reHetuku. Pabotsr H. K.
Konsiiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4Mcras JIMHUSA, THOpuAbl, reHoTul, (eHoTun. OCHOBHBIE METOIbl T€HETHKU:
TUOPUAO0IOTHYECKUM, TUTOIOTUUECKHH, MOJIEKYIISIPHO-T€HETUYECKHI.

JleMoHCTpanun

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! u cxembl: «MeTobl TeHETUKHY, «CXEMbl CKpELIBaHU».

JlaGopaTopHas pa6ora «/{pozoduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaens — 3aKkoH eIUHOO0Opasus
rubpuaoB nepBoro noxojeHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieneHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YHCTOTHI FaMeET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBaHMUS.
Pacmennenne npu3HakoB IPY HEMTOJHOM JOMUHUPOBAHKH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOTO
HacJieI0BaHMs MPU3HAKOB. [lUToMOrnyeckre 0OCHOBBI TUTHOPUIHOTO CKPELIUBAHNUS.



Cuernnennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CiiemnyieHHOe HacleI0BaHNe
TE€HOB, HAPYIICHUE CIETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIM MEXaHU3M OMPEACSICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['OMOTramMeTHBII M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IMOJOBBIX
xpomocom. HacnegoBanue nNpu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrtHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOKeCTBEHHBI ajuienn3M. BzauMoaeicTBUe HeaJUIeIbHBIX TIeHOB. KomIieMeHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUN KOHTPOJIb PpA3BUTHUS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKxKe
(U3BHONOTHYECKUX TIPOIIECCOB, TIOBENEHUS W KOTHUTUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — MapasuT» U «XO35IMH —
MUKpoOrnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHOW nH(popMaluu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

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

Tabmumpl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymrliee ckpelupanmey, «Hemnonnoe nqomuanpoBanue», «CLemIeHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duibhy, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapuotun apo30Quib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmMoneiicTBue reHoBY.

O6opynoBanue: MOAENb AJS JIEMOHCTPAIlMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJIEHUS] U PACLICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEILUIEHHOTO HACJICIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodunay.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBIY.

IIpakTuyeckass paGora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHoTuna W cpenbl mpu QGopmMupoBaHuu ¢eHotumna. V3MeHYnBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TPHU3HAKH. BHUIBI  HM3MEHYUBOCTH:
HEHACJICICTBEHHAS U HACJICJCTBEHHAs.

MonudukanronHass U3MEHUYHMBOCTh. Ponb cpeapl B (hOpMUPOBaHUM MOIUGMUKAIIMOHHON
u3MeHunBocTu. Hopma peaknuu mpusHaka. BapuanvoHHbIN psan ¥ BapuanuonHas kpusas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KombOunatuBHass W3MEHYUBOCTh. Meiio3 U TONOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanuonHass M3MEHYUBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLHUPOBaHHBIE MYTallUMU. SIAepHBbIE M LMUTOIIA3MATHUYECKHUE MYTallUH.
Comarnueckre W MOJOBble MyTanWH. [IpHuMHBI BO3HMKHOBEHMS MyTalnuil. MyrareHsl U WX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopo8 6 HACIe008aHuu U
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoOHCTpan U

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



Tabmuel U cxembl: «BuIapl M3MEHUMBOCTHY, «MoauduKalMOHHAsS HW3MEHYHBOCTHY,
«KoMOMHATUBHAS  H3MCHYHBOCTDY, «Meiio3», «Omnog0TBOpEHUEY, «I'eHeTHUECKHE
3a001eBaHUs YEIOBEKaY», «BUIIBI MyTaIHii».

OOGopynoBaHue: >KMBbIE W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUW, PHUCYHKH
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopaTopnasi pabora «MccinemoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHrEe BapUaIIMOHHOTO PsiJia U BAPUAITMOHHON KPUBOM».

IIpakTudeckasi padora «Mytanuu y 1po30Q bl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. I'eHeTHKA YejlOBEKA

Kapuorun uenoBeka. MexayHapoaHas IporpaMma HCCIEAOBAaHUS TE€HOMA YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEeKa: TeHEATOTMYeCKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUHM, MOJIEKYJISIpHO-TeHeTUUeCKuid. COBpPEMEHHOE OMNpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM Ynciie ¢ moMoupto TTIP-
anaimza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HH YEIIOBEKA.
bone3nn ¢ HaciiencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHMYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHsATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (hakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3NICCKOMY U
XMMUYECKOMY 3arps3HEHUI0 OKpYyKallled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K IMaTOJIOTHSM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUCHHS] TCHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YCIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust U CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmectukauuu. Ydyenue H. W.
Bapunosa o LleHTpax mpoucxXoIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUHM U mnopoa KUBOTHbIX. CopT, mopona, mTaMM. 3akKOH
TOMOJIOTUYECKUX PSAJOB B HAciIeACTBEHHON m3MeHunBoctd H. WM. BaBuiioBa, ero 3HaueHnue miist
CEJIEKIIMOHHOM paboTHI.

Mertoabl cenekmoHHOM paboTsl. MicKkyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmpiTaHue mpou3BoauTeneil mo moToMcTBy. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTIOMOIIbIO aHAIN3a
JIHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanimoHHbBIN U
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYJIbTYpHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumIonnoB. BHyTpuBHAoBas rTuUOpHIM3anus. bBIN3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mpuyuHbL. Mcmonp3oBaHue reTepo3nca B - cenekiuu. OtmanéHHas TruOpuaHU3aIus.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH |
JKUBOTHBIX. «3€1EHAs peGoNIOYULY.

CoxpaHeHHE U M3YYECHHE T€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CeilbCKOX03AUCMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexHOL0SULL.



JleMoOHCTpanuu

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acrtaypos, H. bopinoyr, /. K. benses.

Tabnuupl u cxeMbl: «L{eHTpbl IPOMCXOKAECHUS U MHOTOOOpa3usl KyJIbTYPHBIX PacTEHHI»,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbl CEIEeKIUN»,
«Otnanénnas rudpuanzamnus», «MyTareHes3y.

JlaGopaTropHasi padora «l/3ydyeHre COPTOB KYJIbTYPHBIX PACTEHUNU W MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrue METOZIOB CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJIbl U JOCTHXKEHUS CENIEKLIUU PAacTeHU M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, B Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BuoTexHO0JIOrUsI H CHHTeTHYeCKasi OMo10rust

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. MukpoOuosorndeckuit cuute3. OObEeKThI
MUKpPOOHOJIOTHYECKUX TexHOoJIorui. [Ipon3BoacTBO OenKa, aMUHOKHMCIOT U BUTAMUHOB.

CoznaHue  TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpEYaroluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comarudeckuid smOpuoreHe3. Vcmonbp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIWLEKIETOK M KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texuonocuu 0300poeieHus, KylibMueUpOo8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHast U I'eHHas UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHMPOBAHHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHus U NepCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M JSTHYECKHE NpoOJieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas nudposas menuiuna. [1I[P-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKUI aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi s pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHIA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHTA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTU3UPOBAHHON METULIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBieHHEe MOJIEKYJISAPHBIX MeXaHW3MOB (QyHKumoHupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMAacHbIe 3a00J1€BaHHs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL UK

Tabmuupr u  cxembl: «lcrnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHonorus — BaKHeIas Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.



11 KIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHNA B OHOJIOTHHI

OpomouronHas Teopusi Y. JlapBuna. [Ipeanocbuiki BOSHUKHOBEHMS apBUHU3MA. JKU3HB
Y Hay4Has JesatenbHocTh Y. JlapBuHa.

JBuwxymue cuiael 3Boitouuu  BugoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTb
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHbIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopun sBomronuu (CTD). HeltpanbHas Teopus SBOJIOIHH.
CoBpeMeHHas HBOJIOIMOHHAS OMOIOTHA. 3HAUYEHUE HBOJIOIMOHHONW TEOpUU B (HOPMUPOBAHHU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubl n cxembl: «Cucrema xuBod npupoasl (mo K. Jlunnero)», «JlecTHHIA >KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBAaHUS MPHUCIOCOONICHUM y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapiipyra myremectBus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pbOBI 3a cymectBoBaHue», «llopomer romy0eit», «Muoroodpasue
KyJbTYpHBIX (hopM KamycTh», «[loponbl TOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IOBMKYIIUX CHUJ 3BOIIOLUNY», «OCHOBHBIE
MOJIOKEHHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yjbTaTbl

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULA SBoolMHU. COBpEeMEHHBIE METOJIbl OLEHKU
TEHETHYECKOTO pa3Ho00pa3us U CTPYKTYphI nomyssiuil. U3Menenne reHohoH/1a MOMyISIINH KaK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KomOunaTtuBHass m3aMeHuuBOCTh. [lpelip reHoB — ciiyuyaiiHble HeHaNpaBiICHHbIE H3MEHEHHs
qacToT ajulened B momymsauusax. O¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoobpasusa: npudumsl u creocmeus. Illposenenue s¢gpexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIUi:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EcrectBeHHbIif 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOPMBI €CTECTBEHHOTI'O
oTtOopa: JIBWKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatomvii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pEe3yJlbTaT MHKPO3BOMIONMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opraHnu3zmMoB. Apomopdo3ssl u uanoagantauuu. [Ipumeps! npucrnocobaeHui
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXMMUYECKUE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MHUKPOIBOJIOIHH.
M3onsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuAN3anus ). JIMTeTbHOCT IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexann3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpasusl.

Posnp  »BOmMIOIMOHHON OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS MMAapasUTOB U HMX X035ieB. MeXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpaLun

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



Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «[lomysaIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliye CHIBI  3BOJIOLHN»,
«IKOJOTHYECKasT HM3OJIAIMS TIOMYJSIUid ceBaHCKor Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHMIIBI 1aypcKoiy», «[lomyssiMoOHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3MY, «Kussie HUCKOIIa€MBIEY,
«IloKpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas OKpacka >KMBOTHBIX»,
«®Puznonoruueckue aganranun», «IIprucrnocobieHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BuHIa B mnpupone», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJIOTMUYECKOe BMJI000pa3oBaHMe BHMJIOB CHHULY, «[lomumiouasl pactenuit», «KamyctHo-
peleuHblid THOpUI.

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHui OJIN3KUX BUI0B, 00pPa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BpIsBIIeHHE H3MEHUYNBOCTH y 0COOCH OJHOTO BUIA.

JlaGopaTtopnas padora «IIpucnocoGiieHuss OpraHu3MOB H HUX OTHOCHUTENbHas
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BUOB 110 MOP(HOIOTHIECCKOMY KPUTEPUIOY.

Tema 3. Makpo3BoIOIUsA U eé pe3yJibTaThl

Metoapl n3ydeHust MakposBoJronuu. IlaneonTonornueckre METOAbI U3y4EHUS IBOJIIOLINN.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpaduueckue Metonsl u3zydeHus oBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepPHKOB U OCTpOoBOB. buoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYEecKre METOJbl M3YyYEHHs SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHaIOrMYHbIe OpraHbl. PyauMeHTapHble opranbl U aTaBU3Mbl. MoJekyspHo-
reHeTHYecKrue, OMOXMMUYECKMEe M  MaTeMaTH4eCKhe METOJbl  HM3YyYEHHs]  HBOJIOLUH.
["omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH (MpaBwia) JBOMONUH. [lpunyun  cmeuvl  yHKYUi.
HeoOpaTumocTs 3BoIOLUHN. AanTuBHas paauanys. HepaBHOMEpHOCTb TEMITOB 3BOIOIHH.

JleMoHCTpanun

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

Tabmuupl U cxembl: «OUIOTEHETHYSCKUN PSJ] JIOMIAANY, «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodure», «CeMeHHble ManopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid koHTHHEHTOBY», «PenukTel», «HauanabHble CTaguu >MOPHOHAIBLHOIO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE ¥  aHAJIOTMYHBIE  OpraHbl»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHbIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaIpaBJIEHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUN.

ObopynoBaHue: KOJJIEKIMH, TepOapuu, MYJISDKH HMCKONAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHE JKU3HH HA 3emJie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emie. AOuOreHe3 M MaHCIEPMUS.
JloHayuHble TPEICTaBICHUSI O 3apOXKACHUU >KU3HU (KpealuuoHHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHHUs )KU3HU U €€ onposeprkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxosxaeHune sKu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »Bostony. [InanerapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYeCKUX BEIIECTB W3 HEOPraHMYECKHX.



Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OymnboHa J[k. XomnaelHa, reHeTHdeckas
runoteza I'. Ménnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUctopuss 3emnu u wmeroabl €€ wu3yueHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCOJMIOTHAs  TE€OXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

HavanbHble 3Tanel opranndeckoi 3Boouud. [losiBneHrne u 3BOJIIOLUSA NEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coobmiectB. CtpomaronuTsl. IIpokapuoTel u
3YKapHUOTBHI.

[Tpoucxoxaenue sykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(h03bl PaCTEHUU.
Beixon pacrenuii Ha cymy. llosiBieHue cnopoBbIX pacTeHHMl M 3aBOEBAHUE HMH CYILH.
Cemennble pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
KUBOTHbIE. JKU3Hb B BOJIe. DBOMIOIMS MO3BOHOUHBIX. [Ipoucxoxaenne aMmpuOuii U penTUIIni.
[Tpoucxoxaenne miekonurawmux u ntull. [lpuHnun xiarodyeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUoAaMm: apxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepuCTHKa KJIMMara M TeoJiorThYeckux TmporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HA Ta30BBIN
cocTtaB atMochepsl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HChI Ipouuioro. IIpuunHbl U ciencraus
MaccoBBIX BbIMUpaHUN. COBpEMEHHBIH HKOJIOTHUECKUI KpH3HC, ero ocodeHHocTu. IIpobiaema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cuctema opraHmdeckoro mMupa. [IpuHIMNBI KIaccuPUKAaMU OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuipl u cxemsl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
camo3apoxkaeHus xu3zHm», «Cxema onbita C. Muiepa, I'. FOpu», «3Jtanel HeopraHndeckon
’BOMIIOLIMNY, «['eoXxpoHonoruyeckas mkana», «HadampHple 3Tanbl OpraHU4eCKOW SBOJIIOLMNY,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW HPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «Punno@ute», «OIHOKIETOYHBIC
BOZIOpOCIN», «MHOrokiIeTounsle Bogopocian», «Mxm», «llanopotHukmn», «lomocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS HKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YnenucroHorue, «PBI10BIY, «3eMHOBOJHBIEY, «IIpecMmbikaromuecs», «Iture,
«Mnekonuraromuey, «Pazpute KU3HM B apxeuMckoul dpey, «Pa3BuUTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTHE KWU3HU B TNAJCO30MCKOM 3pey», «Pa3BuThe KU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KM3HM B KallHO30MCKOM 9pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

Ob6opynoBanue: repOapuu pacTeHUH pa3lIUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETHI



MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I0JIE3HBIX
HCKOIIAEMBIX, MYJISIKA OPIraHMUYECKHUX OCTaTKOB OPTaHN3MOB.

Bupryaabnas jgabdoparopHasi padora «MoaenupoBanue onbiToB Mumiepa—tOpu no
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COeAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass paGora «l/3ydeHMe U OIMCAaHUE MHCKOIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass padora «/3yuyeHne OCOOEHHOCTEH CTPOCHHUS PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3pnensl u 3anaun aHTponosioruv. MeTobl aHTPOIIOJIOT UH.

CraHOBIJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBEKa. PenurunosHeie BO33pEHMS.
CoBpeMeHHbIE HAYUHbBIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doiIoruueckue,
aMOpuosIornyecKkue, (HU3H0IOro-0MOXUMHYECKHe, MoBeAeHYeckne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKUE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHIYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
¥ PaHHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPA3HBIX 00€3bsSH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE TMPEIKU JroAci. YeloBeK yMelblid, MEpBbIE U3TOTOBICHHUS OpyIuil Tpyna. YenoBek
NPSMOXOJISAIIUN M TEePBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reineab0eprekuili —
o0mIMii mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbII COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 3a npeaenamu A¢puku. [laneorenernka u nmajaeoreHOMHUKA.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyTtanumonHsli nporece U nonumop¢usM. IlonynsunoHHbIe BONHBL, Apeii( reHoB, MUTpaLus U
«3(h(deKT ocHOBaTENA» B MONMYJISUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pachl. [loHsitue o pace. bonbuinme pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IuiaHere. EauMHCTBO  yenoBedeckux pac.  Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucrnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHSM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpenasl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3UOIIOTHIO YeTlOBEKa.

MexaucuuIuinHapaple  MeToIbl B (u3nueckoil (OMOIOrMYeckoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMST M TaJl€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buoconuaneHple  HMCCIENOBaHWUS  NPUPOJABI  4enoBeka.  MccinepoBaHue — KODBOJIIOLUHU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpanuu

[Toprpetsr: Y. {apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxemMbl: «MeToasl  aHTPOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT yeloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «OBOJIOLIMOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTex», «4emnoBek ymenbiit», «HenoBek NpIMOXOAAIMINN», «/{eHUCOBCKUI YeI0BEK»
«Heannepranbipy, «KpomanboHIb, «lIpenkn uvenmoBekay», «JTambl 3BOJIOLIUU UYEIOBEKAY,
«Pacpl yenoBekay.

Ob6opynoBaHue: MyJIsKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMUA W OMOJIICHCKUMU



CIO)KETaMH MTPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelna 4elOBEKa M uepena IIMMIAaH3€, MOJENIb KHCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJEIHN TOPCA MIPEIKOB YEIOBEKA.

Jladboparopnasi pabora «l3ydyeHne OCOOEHHOCTEH CTPOCHHS CKelleTa 4YeJOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalui YETOBEKay.

Tema 6. DJkojoruss — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalolle cpeaoi

3apoxaeHue W pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymbe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosjoruu. CBsi3b
9KOJIOTMHM C APYTHMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOIMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKAIOLIEH CpeJlbl: JIOKAIbHBIMI,
PETHOHAIBHBIN U TII00ATBHBIH.

3HAYeHUE DKOJOTMYECKMX 3HAHUM JUIS YENOBEKA. DJKOJIOIMYECKOE€ MHMPOBO33PEHHE Kak
OCHOBa CBf3€H uyenoBeyecTBa C MNpupofon. POpMUPOBAHUE HKOJOTHYECKOW KyIbTYpPBHl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsl: «Paznensl 3kog0run», «Metoabl 3Koaorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEH CpebD».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
DKOJIOTHYECKUX  (haKTOpOB:  aOMOTHMYECKHe, OWOTHUYeCKHe, aHTponoreHnslie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. [Ipasuno munnmyma (K. lnpenremns, 1O.
JIn6ux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak sKosnorndeckuit gaxrtop. JlelcTBUe pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PAaCTEHUHl M JKUBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CUTHaNBbHAs pojib cBeTa. DOTONEepHoIu3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHM3MBbI.
IToMKMIOTEPMHBIE U TOMOHOTEPMHBIE OPIaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonormdeckuii daktop. [IpucnocoOneHuss pacteHuid K MOIJIEPKaHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YILIHAs, NMOYBEHHAs, TIyOMHHas
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOMTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonorunueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUN KU3HH.

Kuzuennsle ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbIe GOpMBI
pacTeHUi: NepeBbsl, KyCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBbl.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TE€OOHOHTHI, a’3pPOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTHUpAaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckne  B3auMoaelCcTBHS — (TONMUYECKHUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.



JleMoOHCTpanuu

Tabmuubl 1 cxembl: «IKonorndeckue (Gpakropb», «CBETOBOM CIEKTP», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « T €MIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHbIEY», «DHU3MOIOTHYECKUE aJanTallud >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHU», «Knu3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeEMa IUPOKOIMCTBEHHOIO Jeca», «IDKOCUCTEMA XBOMHOro Jiecay, «llemu nutaHus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBHIHOCIUBBIE KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKUHUU TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeia NTUI U 3Beped, repOapuu pacTeHUH, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS MAaHHBIX TPYINI, KOJUIEKIHUH IKHUBOTHBIX,
OoOHMTAIOIMX B Pa3HBIX Cpelax, repOapuu U KOJUICKLIMU PACTEHHH M KMBOTHBIX, 00JIalaI0IINX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repOapuu u
KOJUICKIIUM PACTEHUIl W JKUBOTHBIX PAa3IMYHBIX J>KU3HEHHBIX (OPM, KOJUJICKIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHUCTBUSAX.

Jlaboparopnasi padora «BpisBieHre MPUCIIOCOOICHNUNM OPTaHU3MOB K BIUSIHUIO CBETa».

Jladboparopnasi pabora «BbisBiIeHHE TNPUCITIOCOOJECHUNW OPraHU3MOB K BIIUSHHUIO
TEMIIEpaTypbI».

JlabopaTopnasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUH W3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTUYECKHe XapaKTepUCTUKK momymsiuuu. [lomynsnusa kak Ouonoruyeckas cucTeMa.
Ponp HeogHOpomHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHMOJOTHMH BUAOB B
(OpMHUPOBAHKUHU TPOCTPAHCTBEHHOM CTPYKTYpbI OMyALuid. OCHOBHbIE MOKA3aTENN MOIMYIISIIIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IIOJOBasl CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

Okojnoruyeckas CTpykTypa nonyisauud. OLeHka 4HCIEHHOCTH mnomyisinuu. /uHamuka
NOMYJSIMK U €€ perynanus. buornueckuil moteHIMan nonyiasiuuu. MoaenupoBaHie TUHAMUKH
nonynsiuuu. KpuBble pocta uucieHHOCTH momynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCICHHOCTU MOMYNALUN: poiib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
DKoJornyeckue cTpaTeru BUJIoB (1- U K-ctparerun).

[TonsiTue 00 »sKonoruueckod Humie Buaa. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humu. [loteHunanbHas u
peann30BaHHas HUILIH.

Bun kxak cucrema nomynsauumid. Apeansl BUAOB. Buabpl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTIpalUil JKUBOTHBIX. buosornyeckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpanuu

IToprper: [Ix. Y. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKHUEe XapaKTePUCTUKU MOonyasuuny, «lIpoctpancTBenHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuzabl nonyasnun», «CKOpoCTb 3acelneHUs
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMM OpraHu3Mammu», «Moxenb skosornueckoil Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJJIEKLINN )KUBOTHBIX.

JlaGopaTopHas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Jkos10rus co001mECTB. IKOJOrHYeCKHE CHCTEMBbI.



CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnaum). DyHKIHOHAIBHBIC OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOAYLEHTbI, KOHCYMEHTBI, peAyLeHTbl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue O10KK dKocucTeM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTB 1 MOTOK SHEPTUHU B SKOCHCTEME.

OcHOBHBIE ITOKa3aTeIN 3KocUcTeMbl. buomacca u nmpoaykuus. K0JIOrn4eckue MupaMuabl
yrces, 0MoMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. llepBuUHbIE U BTOPUYHBIE CYKIECCHHM U UX
OPUYMHBI. AHTpOIIOTE€HHbIE BO3JeHMcTBUA Ha cykueccud. KimmakcHoe —cooOmiecTBo.
buopa3znoobpa3ue 1 NoJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBI. JKOocucmemsbl 03€p U peK. IKOCUCIEeMbl MOpel U OKeaHos.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMblHb.

AHTpONOreHHbIE 3KOCUCTEMBIL. Arposkocuctema. ArpoueHo3. Paznmnuumsa mexny
AQHTPOINOT€HHBIMU U IPUPOAHBIMH IKOCHUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢uiopa u dayHa.
CunaHTponm3amusi TropoAckoil (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHMS  OCHOBHBIX  B3aMMOJACUCTBUI  OpraHW3MOB B
9KocHucTeMax. Ponb kackaowozo spgexma u 6ud06-30upukamopos (Kiouevlx 6uoos) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, TOMYJISUMA UM OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbBIX U AaHTPOIIOI'€HHBIX BO3/1EHCTBUM.

Mexanusmbl  6030elicmeusi  3aepA3HEHUll  PA3HblX MUNo8 Ha  CcyOOpP2aHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA IIHMPOKOJIIMCTBEHHOTO JIECay,
«QxocuctemMa XBOHHOro jeca», «DyHKIMOHAJIbHBIE TPYNIBl OPraHU3MOB B 3IKOCHCTEMEY,
«KpyroBopor BemectB B 3KkocucrteMe», «llenmn mnuraHus (macTOMINHASA, JIETPUTHASA)»,
«DKOJIOTHYECKas MPaMUIa YHCeT», « IKOJIOTHIYECKas mrupamMuia OnoMacce», «IKOJIOTHIECKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykneccus», «BoccraHoBieHue
Jeca 1ociie moxapa», «JKocucTeMa o3epay», «ArpoueHo3», «KpyroBopor BemecTB U IMOTOK
SHEpruu B arporeHose», «IIpumepsl ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCHCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onucaHue ypooIKOCUCTEMBD».

JlaGopaTopnas pabora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pa3HbIX IKOCHCTEMAX ).

IKeKypeusi «IKCKypcHsl B TUIIMYHBINA OHMOTEOIeHO03 (B AyOpaBy, Oepe3HsK, eJbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «KCKYpPCHs B arpodKocHcTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA

buocdepa — obmennanerapras o0ojouka 3eMiH, TJAE CYIIECTBYET WM CYIIECTBOBAIA
*u3Hb. Pa3BuTHe npesacraBienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Ouocheps! 1 ero GyHKIUH.



3aKOHOMEPHOCTH cyIecTBoBaHus 6nocgepbl. OcobenHocT 6Hochephl Kak ro0aIbHOM
sKocucTeMbl. Jl[uHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKITBI (yTiiepoia, a3oTa). PUTMU4YHOCTH siBieHM B Orocdepe.

3oHanbHOCTH OMochepsl. [TonsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
Jeca, CMEIIaHHbIE W IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO IMOTeHIHala U
O6uochepHbIX (HYHKIIHA.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Ta6muupl u cxemsl: «l'eocdepsl 3emum», «KpyroBopor azora B npupoze», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B nmpupoe», «KpyroBopoTt Bojibl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimumarudyeckue mosica 3emmm», «Tyanpay, «Taiiray,
«C™memannbii  secy, «lllupokonucTBenusit sec», «Crenb», «CaBanHHa», «llycTbiHay,
«Tponuueckuii jiecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKNEe KpH3UChl M WX NpHYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHuEe BO3AYyHIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpanHa
BOJIHBIX pecypcoB. Paspymienue nouBsl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHHe KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha PACTUTENBHBIA M JKUBOTHBIM wmup. OxpaHa
pacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MpUPOabl. KpacHble KHUTH.
Oco60 oxpansiembie nipuponubie Tepputopun (OOIIT). borannyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC IPHUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KPU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3BuTte METOIOB MOHMTOpPUHIA Pa3BUTHS OMNACHBIX TEXHOI€HHBIX IPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u d6uopecypcvl. Hayuonanvnvle ungopmayuonmsie
cucmemvl, obecneuugarouue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHO8bl IKOpeaburumayuu IKOCUCmem U cnoco606 60pbOvl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoOHCTpaL U

Tabmuel u  cxeMbl: «3arpsi3HeHue artMmocdepbl», «3arps3HeHue Truapocheps,
«3arpszHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHsEeMble MNPHUPOJHBIE
TeppUTOPUNY», «MoIeNn yIPaBIIEMOTO MUPAY.

O6GopynoBanue: ¢dortorpadun OXpaHsIeMbIX pacTeHUHW W KUBOTHBIX KpacHoil KHUTH
Poccuiickoit ®denepannn, KpacHoi kKHUrM peruoxa.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKType NTUYHOCTHBIX pEe3yJabTATOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUUCKOM  Tpa)IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEEICHUIO,
Hanuuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE IIJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCAaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KYyJAbTYpHOMY  HACJIEOUI0O U  TpajulusiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npeamera «bruomorus» MOMKHBI OTpaXKkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHMEHTAlui, IO3UTUBHBIX BHYTPEHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIupeHNe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATEIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM J1€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  OMNpEeNeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBAaTb B  CBOMX JEHCTBUSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIeH ¢ pa3HBIMU YOKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3aJad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, MMATPUOTH3MA, YBAKCHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBOH SA3bIK U KYJIBTYPY, IPOLIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



LEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaAMSITHUKAM TPUPOJIBI,
JOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJ0TUM, TOHUMAaHUS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEH CEeMEWHOM XKH3HU B COOTBETCTBHM C TPAAUIMSIMH HapOJ0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOILIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMAaHHE U peajn3alus 3JJ0pOBOro U 6e30MacHOro oopasa KHU3HH (3I0pPOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETCHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE I[[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TI00HE;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON M COLMAIbHON HANIPAaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH  TaKyHO
JIeATEIbHOCTH;

WHTEpPEC K Pa3u4HbIM cepaM TpodecCHOHATBHONU AESITENIBHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHHE OMBITAa TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPeJIbl;

OCO3HAHUE TJIO0ATBPHOTO XapaKTepa YKOJIOTHIECKUX TPOOJIEM U ITyTeH UX peIIeHUs;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOPETAEMbIE TIPU U3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE



IIpaBWJI TOBEJIEHUS B INPHUPOJAE, HANPABICHHBIX HAa COXPAHEHHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOJHON Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJIOIMYECKOTO MBIIUIEHUs, JKOJOTMYECKOM KYJIbTYphI, OIIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IIPAKTHUKE, IOTOBHOCTHM K YYacCTHIO B
IIPAKTUYECKOU JEeATEIbHOCTH dKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW TPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBU
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHUe cneuu(uky OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IMHCTBE IMpUPOAbI, 4YeJOBEKa M oOOIlecTBa, B IO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCreueHus
HOBOI'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE NEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITyTEH BBIX0/a U3 TI00ATBHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LIENAX MOBBIMICHUS OOLIEH
KYJIbTYpPbl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHWs SBJICHUHN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 TOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIIeHHs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW IEATEIbHOCTH, TOTOBHOCTb OCYHIECTBIATH IPOCKTHYIO M
MCCIIEI0BATEBCKYIO AESATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHM C JKU3HEHHBIMHU
NOTPEOHOCTSMU.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIe pe3ylbTaThl OCBOEGHHUS yueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs,
SBJICHHE, TpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHUE, HAOIIOJEeHNE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIE
yueOHbIe JeiCcTBUS (TO3HaBaTeIbHbIe, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUrBAOIINE
¢dopmupoBaHre (YHKIMOHAIHLHON I'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CIIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,



MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaIbHbIC Yy4UeOHBIC JCWCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynbrare wusydeHuss OWOJIOTMM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHHUs Y
obOyyaromierocss OyayT cGopMUpOBaHBI MO3HABATEIIbHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
yueOHbIC ACHCTBHSI, COBMECTHAS ICATEIIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEro o01ero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBble JIOTHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMMU, OOOOIIEHHs), PpPACKPhIBATh CMBICT OHOJIOTMYECKHX
MOHITHUM (BBLIEATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSAMU );

OTpEeAeNATh LEeIH JAeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKECHHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OHMOJIOTHYECKUE TOHSTHS JUIsi OOBSICHEHUsS (AaKTOB W SIBJICHUW KHBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKICHHUS (MHIYKTHBHBIC, JAEIyKTHUBHBbIC, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHU Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarheIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIHHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPaOOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe HCCIeA0BATENbCKUE 1eliCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-MCCIICIOBATEIILCKON W TIPOSKTHOM JCSITELHOCTH, HABBIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIONIb30BAaTh PA3JMYHBIE BHUBI JAEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUA, €r0
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B yYYCOHBIX CHTYalHsIX, B TOM YHUCJIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 33Ja4M B 00pa30BATENBbHON NESITEIBHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HaXOJUTh apryMEHTHhI IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJe PpEHICHHWS 3a7add  Pe3yIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;



OCYILECTBIIATh IIEJICHANIPABICHHBIN IMOMCK IEpPEHOCca CPEICTB U CIOCOOOB JeHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IEpEHOCUTh 3HAHWA B  IIO3HABATEIBHYI0 M  IPAKTHYECKYI0  00JIacTH
KU3HEICIATECIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE WJEW, IpEAjJaraTb OPUTMHAJIBHBIE IOAXOAbl W PELICHUS, CTaBUTH
npoOJIeMbl U 33Ja4u, IOMyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe y4eOHOro mocoOwus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHUJIOB U (opM
IIPEJICTaBICHUS], KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYMBOCTD;

dopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOope
O6uonornyeckoit nHGopMaIu, He0OXO0IMMOM JJISl BBITOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HMH(DOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMs PA3JINYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMalbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLrell: IPUMEHATh XUMHUYECKHe, (PU3NYeCKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJAJCTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax *KU3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUIaracMod 3aJaud, YYWUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra UIH TUCKYCCHH);

pacno3HaBaTh HeBepOasibHbIE CpencTBa OOLIEHMS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMEPEHHUS
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) coBMecTHasl 1eATEJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOThl MpH
peleHn OMOIOTNYEeCKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS IPU pelIeHNH yueOHO! 3a/1auH;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4iI€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIAThH IUIAH JAEHCTBHUH, PaCIpelesiaTh POJIM C y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



npejyiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3JIUYHBIX CUTyalusXx,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UI BBIABICHHUA NpoOJIeM M UX pELIeHHUS B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBbIE I CMBICIIOBBIC YCTAHOBKU B CBOUX
JEHCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33Ja4l B O0Opa30BATENbHOM NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHUI;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTebHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
Y MBICIIUTEJIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YeI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ynbTaThl OCBOEHUS conepkaHHMs ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha oO0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromnuXCs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTMHM HAaydHble 3HAaHUSA, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa30BaHUIO 3HAHWH, BUIBI
NeSITebHOCTH MO TOJyYEeHUIO HOBBIX 3HAHMN M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKXXe B peasbHBIX KU3HEHHBIX CHTyalusX. [IpeMeTHbIe pe3yIbTaThl MPEACTABICHBI MO TO1aM
U3YUYCHHSL.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GOpMHpPOBaHNN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWW 3aKOHOB TPHPOIBI M
peleHny mpodJIeM paroHaILHOTO IPUPOAONOIb30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;



BJIAJICHUE CHCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
Ouosnornyeckue TEPMHHBI U TOHATHS (KHU3Hb, KJIETKa, OPraHW3M, MeTaboJIM3M, TOMEOCTas,
caMOperyJIsILusl, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoOMOcCOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — o nenrpax
MHOT000pPa3usl ¥ MPOUCXOKIACHHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJICHHUS, pACIICTIJICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wu3MeHunBoctd H. W. BaBuioa), npuHIuUmbI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJAaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KHUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPHUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuil, rpuOOB, pacTEHHIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BENIeCTB (METa00JIM3M), IPEBPAIIICHHS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U TreTepoTpOoPHOro TUIOB MUTAHHS, (HOTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PAa3MHOKEHHUS,
MHIMBUAYAJIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOI€HE3a), B3aWMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX QYHKIUSIMH, MEXKIy OpraHaMd U CUCTEMaMH OPTaHOB Y
pacTeHuil, JXKMBOTHBIX W 4YeJOBEKa M HMX (YHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIMSAME, MEXAY JTanmaMu oOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHUE BBIIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0KA3aTeNIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHME pelaTh OUOJIOTHYECKUE 3a7aud, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HCCIeAYeMbIMH OHOJIIOTUYECKUMHU TpOLlecCaMM U SIBJICHHUSMH, J€laTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PE3yIbTaTOB;

YMEHHE BBIIOJIHATH JJAOOPATOpHBIE U MPAKTHUECKHE padOThl, COOJOIaTh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 11eb UCCIe0BaHNUs, aHATM3UPOBAThH MOJYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI;

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HBIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MOJTy4YEHHBIC PE3YIbTAThl HA YICHHUECKUX KOHPEPEHITUSIX;

YMEHHUE OLIEHUBaTh H3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBAaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiIeHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHaIbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MHUILEBON
MPOMBIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HHTEPEC, HAIMPaBJICHHBI HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJODKEHHWE OHOJOTHMYECKOTr0 00pa3oBaHUsS B
OpraHu3alysaX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKkKe B PEIICHUU BOIPOCOB
paloHaIbHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIIEHUS K
npupojie, oOMIECTBY, YEIOBEKY, O BKIIAJE POCCUHCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUNA (BUI,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
cUHTeTHUecKass Teopus sBosmonuu), ydeHus (A. H. CeBeproBa — 0 myTsX U HaIlpaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bapa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAaHUE, W3MEpPEHUE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
Onocdepsl, CTaOMIM3UPYIOIIETro, MABIDKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJJTOMATPUIECKOT0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha reHO(OH] MOMYJSIUU, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHUS, YepeIOBaHUs
HaIpPaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aMMOCBA3M MEXAY IPOLIECCAMU SBOJIIOLMH, JABMKYILIUMU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJIEHHOCTh BUI0B
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B HKOCHCTEMaxX CBOEl MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPy,
B3alMOCBSI3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTU
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
4eJI0BEYECTBA;

YMEHHME pelaTh OUOJIOTHYECKUE 3a7aud, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLIECCAaMU U SBJIEHUSMH, JEJlaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HX OSKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopmMynupys 1eNb UcCIeI0BaHNs, aHAJTM3UPOBATh MOJMYyUYEHHbIE PE3YyIbTaThl U JIeaTh BBIBOJIBI,

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HBIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHME OLICHMBAaThb THUIOTE3bl M TEOPUHM O IPOUCXOXKACHUM IKHU3HHU, UEIOBEKA U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TNI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp Oyaylel npodeccuoHanbHON AESITEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIBL30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO34WCTBAa, MHUILEBOM HPOMBIIIICHHOCTH, YIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH



npodeccuu W TPOJOHKCHHE OHOJOTHYeCKOro OO0pa3oBaHMs B OPraHHU3AIUSAX CpPETHETO
poeccCHOHATLHOTO u BBICIIIETO o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumenoBanue pa3aesioB 1 TEM IIPOrpamMmMmabl

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

JaekTpoHHbIe (HU(POBHIE)

padcoThI padoThI o0pa3oBaTe/bHbIe Pecypchl
1 buonorus kak Hayka 1 1
2 JKuBbIE CUCTEMBI U UX U3YyUYECHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKash OpraHu3anus KIETKU 7
5 Crtpoenue 1 GyHKIHMU KIETKU 6 1 2
6 OOMeH BelecTB U NPEBpaICHHE YHEPTUU B 5 1 !
KJIETKE bubnuorexa [JOK
; HacnencTBenHas MHPOpPMAaLKs M pealu3aius eé s . 0.5 Ettps.:/ / m'edso_o'm/ 7413368
B KIICTKE http://school-
JKW3HEHHBI UK KIETKU 3 1 1 collectio.n.edu.ru/).
http://ebio.ru/
CrpoeHrie U PYHKIIUH OPTraHU3MOB 10 1 1.5 http://bio. 1 september.ru/urok/
10 Pa3sMHOXkeEHHME U pa3BUTHE OPraHU3MOB 5 1 1.5 http://divu-inf.narod.ru/
1 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 1 0.5 http://biology.ru/index.php
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 5 1 1
14 I'eneTtuka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1 1
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64 9 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTshI

| 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 1
MPEJICTABICHUN B OMOJIOTUI

2 Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 7 2
Makpo3BotonHus U €€ pe3ysbTaThl 1

4 [TpoucxosxkaeHue U pa3BUTHE )KU3HU Ha g L5
3emute : bubnuorexa [IOK
TIPOHCXOMKICHIE HeTOBEKA — https://m.edsoo.ru/7f413368

5 aHTpOMOTeHe3 6 1 http://school-

collection.edu.ru/).
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX htto://ebio.ru/
p: .

6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 5 1 0.5 http://bio. I september.ru/urok/
© OKPYXAIOTIEH CpEAoH http://djvu-inf.narod.ru/
OpraHu3msl 1 cpesja 0OUTaHUs 1 1.5 http://biology.ru/index.php
DKoJ0Tusl BUJOB U MOIMYJISIIIUMA 7 1 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE

9 H 10 1 0.5
CHCTEMBI

10 buocdepa — rimobanbpHas sxocucrema 1

11 YenoBek U OKpyKarolas cpena 1

OBLIEE KOJIMYECTBO YACOB I10 64 6 75

[NPOT'PAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara
Tema ypoka Kourpoububie IIpakTHyeckue DJIeKTPOHHBIE H(POBLIE
n/n Bcero H3YYeHH s
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
buonorus kak KoMIJieKCHasi HayKa U
1 1 04.09
KaK 9aCTh COBPEMEHHOTO 00IIeCTBa
2 JKuBble cucTeMBI M X CBOMCTBA 1 07.09
3 YpoBHeBas opraHu3aIus KUBBIX 1 11.09
CUCTEM ' bubnuorexa [JOK
VICTOpHS OTKPBITHS 1 M3ydeHus https://m.edsoo.ru/7f413368
4 1 14.09 http://school-
kieTku. Knerounas reopus :
M . . collection.edu.ru/).
€TOJIbI MOJICKYJISIPHOM M KJIETOYHOM .
5 A a0 YIIp 5 http://ebio.ru/
nonoruu. [IpakTuyeckas padora .
1 p p . http://bio.1september.ru/urok/
«M3ydeHne MeToI0B KJIETOUHOU ..
5 5 i ( A o 1 0.5 18.09 http://djvu-inf.narod.ru/
noJyioruu (xpomarorpadusi, ! :
p p http://biology.ru/index.php
anexTpodopes, muddepeHiranbHoe
ueHtpudyruponanue, [1LP)»
XHUMHUYECKUH COCTAB KIIETKH.
6 MuHepanbHbIe BEIIECTBA KIETKH, UX 1 1 21.09
Ouosoruueckas poib
Oprannueckue BeIecTBa KJIETKH —
6enku. CBolicTBa, Ki1accudukaius u
7 ¢bynkuuun 6enxos. JlaboparopHas 1 0.5 25.09
pabora «OOHapyx)eHre OEIKOB C
TTOMOIIIbIO KAY€CTBEHHBIX PEAKITUI)»
Oprannueckue BeIecTBa KJIETKH —
8 1 28.09
YTJIE€BOIBI.
9 Oprannyueckue BemecTBa KISTKH — 1 02.10



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JIMITU ABI

10

Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopuas pabota «Vccienoanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

05.10

11

12

13

Crpoenue u pynkiuu ATO. Jlpyrue
nykieosunrpudocdars (HTD)
Cexsenuponanue JJHK. MeToabl
F€HOMUKH, TPAHCKPUIITOMUKH,
MPOTEOMHUKHU. METO/IbI CTPYKTYPHOI
OMOJIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

09.10

12.10

16.10

14

CrpoeHue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas padora «M3yuenue
CBOMCTB KJIETOUHON MEMOpaHbI».
[ToBepXHOCTHBIN anmnapar KIeTKH

0.5

19.10

15

OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.

[IpakTuueckas padbora «M13yuenue
JABMDKCHUA LIUTOILJIa3MBI B
PACTUTCIIBHBIX KIICTKAX»

0.5

23.10

16

[TonyaBTOHOMHBIE OPTaHOUBI KIETKH:
MUTOXOHAPUH, IIJTACTUABI.
Jlaboparopnast pabota «HccnenoBanue
TUTa3MOJIH3a U ICTUIa3MOJIN3a B
PACTUTCIIBHBIX KIIETKAX»

0.5

26.10

17

18

HememOpaHHBIE OpraHOU/IbI KIETKH.
Crpoenue u QyHKIMHU apa
CpaBHuTENbHAs XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTtopHas

0.5

09.11

13.11

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

pabota «3ydyeHue cTpoeHus KJIETOK
Pa3IMYHbBIX OPraHU3MOBY

19

AcCUMUIIAIIS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabota
«3yueHne KaTauTUYECKOU
AKTUBHOCTH ()epMEHTOB (Ha IIpUMeEpe
amMmIIa3bl WIK KaTajaas3bl)»

0.5

16.11

20

21

22

23

24

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTabosm3Mma.
JlaboparopHas padorta «/3yuenue
(hepMEeHTaTUBHOTO paCHICTIICHUS
MEPOKCHJIAa BOJIOPO/A B PACTUTEIBHBIX
Y )KMBOTHBIX KJIeTKax». benku-
aKTUBATOPbI U OEJIKU-UHTMOUTOPbI

ABTOTpO(HBIN THIT OOMEHA BEIIECTB.
doTocuHTE3. XEMOCHUHTES.
JlaGopatopHnas pabora «CpaBHEeHHE
nporeccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AnaspoOHbIe opranu3mMbl. Bujisl
Opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
JIBIXAHUS

A>poOHBIE OPraHU3MBbl. JTaIb
HHEpPreTU4YecKoro ooMeHa. DHeprus
MeMOPaHHOT'0 IPaJMeHTa POTOHOB.
Cunte3 AT®: paboTa mpoTOHHOM
AT®-cuHTa3bl

Peaknun Matpu4yHOro cHHTE3A.
Tpanckpunus — MaTpUYHBIA CUHTE3

0.5

0.5

20.11

23.11

27.11

30.11

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

PHK

25

26

27

28

Tpancnsiuus u € stansl. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B
O6uocunrese Oenka

Opranu3zaiys renoma y IpokapuoT u
3yKapuoT. MoJieKysipHble MEXaHU3MbI
9KCIIPECCUU I'€HOB Y dYKapHOT

Bupycbl — BHEKJIETOYHBIE (POPMBI
YKU3HU U O0JINTaTHBIC MTAPa3UTHI.
ITpakTuueckas padora «Co3mxanue
MoJIeJId BUpyca». BupycHbie
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX,
pacTeHui

HanortexHonoruu B OHOJIOTHU U
MEINLAHE

0.5

07.12

11.12

14.12

18.12

29

JKn3HeHHbI IMKIT KIeTKA. MaTpu4HbIi
cunre3 [JHK

21.12

30

Xpomocomel. JITaboparopHast pabota
«3yueHne XxpoMOCOM Ha FOTOBBIX
MUKpoOIpernaparaxy. JleIeHne KIeTKu
— MUTO3

0.5

25.12

31

Tunsl knetok. Kapuokunes u
nutokunes. JlaboparopHas padora
«HaOmroneHrne MuTO3a B KJIETKax
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax )»

0.5

28.12

32

33

Perynsuus :KU3HEHHOTO LIMKJIA KJIETOK.
Opranusm Kak €IMHOE LIeJI0e

Txanu pacrenuii. JlaboparopHas
pabota «M3ydyeHue TkaHel pacTeHUN»

0.5

11.01

15.01

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

34

TxaHu KUBOTHBIX U YETOBEKA.
JlabopaTtopHas pabota «3ydeHue
TKaHEH )KUBOTHBIX)

0.5

18.01

35

Opransl. CucTeMbl OpraHoB.
Jlaboparopuas pabota «3yueHue
OPraHOB LIBETKOBOI'O PACTCHUS»

0.5

22.01

36

37

38

Omnopa tena opranu3MoB. J[Buxenue
OpraHU3MOB.

[Tutanue opranusmoB. IIutanue
MMO3BOHOYHEIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eJioBeKa

JlpIxaHue opraHu3moB. J[pixanue
II03BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

25.01

29.01

01.02

39

40

41

42

TpancnopT BEIIECTB y OPraHU3MOB.
KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Brinenenue y opranusmoB. 3aimura y
opranu3moB. IMmmyHHas cucrema
4eJI0BEKa

PaznpaxxuMocTb U perymnsuus y
opranus3moB. ['yMopanbHas perymisnus
Y DHJJOKpUHHAS CUCTEMA KUBOTHBIX U
4eJI0BeKa

@DopMBI Pa3MHOKEHUS OPTAHU3MOB.
ITonosoe pazmHoxkeHue. Menos

05.02

08.02

12.02

15.02

43

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas
pabota «3ydeHue cTpoeHus MoI0BBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

0.5

19.02

44

NuauBunyanbHOE pa3BUTHE

22.02

bubmuoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OpPraHU3MOB — OHTOTeHe3. 3aKiaaKa
OpPraHOB U TKaHEH U3 3apOAbIIIEBBIX
JUCTKOB

45

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabota «BrisBicHHE
MPU3HAKOB CXOJICTBA 3apOIbIIIei
MO3BOHOYHBIX KMBOTHBIX

0.5

04.03

46

Pa3sMHOkKEHME U pa3BUTHE PACTCHUM.
Jlaboparopuas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

07.03

47

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
ICHCTUKHN KaK HAayKH. OcHOBHBIE
IIOHATHUA U CUMBOJIBI I'CHCTHUKH.

Jlaboparopuas padota «JIpo3odmia kak

00BEKT FeHETHYECKUX HCCHGﬂOBﬂHHﬁ))

0.5

11.03

48

3aKOHOMEPHOCTH HACTIEAOBaHUS
pu3HaKoB. MoHorubpuaHOE
ckpeuuBanue. [IpakTrueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

14.03

49

[MuTonoruyeckre OCHOBBI
MOHOTHOPUAHOTO CKPEIIUBAHHUS.
AHanmm3upyrolee CKpeuuBaHue.
Hemnonnoe nomunupoBanue

18.03

50

JluruOpuHOE CKpEIIUBaHUE.
[IpakTuueckas pabora «M13ydyenue
pe3yJIbTaTOB TUTHOPUAHOTO
CKpENTUBaHUS Y APO30(DHITBI

0.5

21.03

29.02

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

51

I[IuTonornyeckre OCHOBHI
JTUTHOPUTHOTO CKPEIIMBAHUSA.

CHCHHCHHOC HacCJICOJOBAHUC IIPHU3HAKOB

01.04

52

XpoMOCOMHast TeOpus
HACJIEICTBEHHOCTH

04.04

53

54

55

56

I'eneruka mona. I'eHOTHIT KaK
1eaocTHas cucTtema ['eHeTuuecKui
KOHTpPOJIb pa3BUTHUS PACTCHUH,
JKHBOTHBIX M YEIIOBEKA

H3meHunBOCTh MpU3HAKOB. Bubl
M3MEHYMBOCTH. MouduKarmoHHas
U3MEHYUBOCTH

BapuaimoHHslii psa v BapualiioHHas
kpuBas. JlaboparopHas padora
«HccnenoBanue 3akOHOMEpHOCTEH
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»

I'enoTHIIMYECKAsd U3MEHUUBOCTb.
KomOunHaTHBHAS H3MEHYMBOCTD

0.5

08.04

11.04

15.04

18.04

57

MyTanmonHas "3MEHYNBOCTb.
ITpakTuyeckas padora «MyTtanuu y
Ipo30(uis! (Ha TOTOBBIX
MHUKpOITpernaparax)»

0.5

22.04

58

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npouecca. JNUreHeTHKa U
SMHUTCeHOMHUKA.

25.04

59

I'enetuka yenoseka. [IpakTudeckas
paborta «CocTaBiieHre U aHAIHN3

POAOCIOBHOIY». MeTOIbl METUITUHCKOMN

0.5

27.04
3329.04

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

T'€HETHUKU. 3HAUYECHUE MEIUITNHCKON
T€HETUKH B MPEOTBPAIICHUH U
JIUEHUH I'eHETHIECKUX 3a00JIeBaHMI
yeJIoBeEKa

OCHOBHBIE TIOHATHUS CEICKITNHA. MEeTOIbI
CEJICKIIMOHHOM paboThl. JlabopaTopHas

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

60 pabora «M3y4eHre COPTOB KyJIbTYPHBIX 1 0.5 06.05 http://school-

pacTeHHit M MOPOT IOMALIHHUX collection.edu.ru/).
e —_— http://ebio.ru/

. http://bio. I september.ru/urok/
JloCTHXKEHHS CeNEeKIIUU PAaCTEHU 1 htto://divaoinf dru/

61 KUBOTHBIX. [IpakTHueckas padora 1 0.5 13.05 Up: ]_Vu_m .naro LU
([TpHBUBKa pacTeHHity http://biology.ru/index.php
buoTexHoorus kak Hayka u 0Tpacib

62 npousBojcTBa. [IpakTuueckas pabora 1 16.05
«M3yduenne 0ObeKTOB OMOTEXHOIOTUIY
OcHOBHbIE HAMPaBICHU

63 . 1 20.05
CUHTETUYECKON OMOJIOTUH.

XpOMOCOMHas ¥ TeHHasi HHKEHEPUSI.

64 1 23.05

MeaunuHcke OMOTEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 64 135

[NPOTPAMME
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoabubl = IIpakTuueckue undposbie
n/n Bceero U3YyYeHUS
e padoTsl padoThI o0pa3oBaTte/ibHbIE
pecypchl

1 OpomtonnonHas teopus Y. lapsuna. [{Buxymiue 1 01.09
CuJIBl HBOMIOLIMY BUJIOB 110 Y. JlapBUHY '

5 Bbopn0Oa 3a cymiecTBOBaHMEe, €CTECTBEHHBIN U | 04.09
UCKYCCTBEHHBIH 0TOOp '

DopMUPOBAHUE CUHTETUYECKON TEOPUH

3 SBOJIIOIMHU. DTaIbl 3BOJIIOIIMOHHOTO IpoIlecca: 1 08.09 bubnnorexa [JOK

MUKPO3BOIIOIHUS U1 MAKPOIBOJIFOLIUS https://m.edsoo.ru/7f
413368
[Tonynsmus — sneMeHTapHas €IMHULIA

4 1 11.09 http://school-
SBOJIIOLIUA ‘

3 X collection.edu.ru/).
BaI;;)Hvreé{eanj;:Kgro paBHOBeCI/Ig JIx. Xapnwu, http://ebio.ru/
. BaiinGepra. JIaboparopnas pabota .

5 P PATOPHLD . 1 0.5 15.09 http://bio.1septemb

«BbIsIBIEHUE U3BMEHUYUBOCTH Y 0COOEH OJTHOTO
er.ru/urok/
BUAaY http://djvu-

6 OneMeHTapHbIe GaKTOpbI 3BOMIOINU. DPPeKT | 18.09 inf.narod.ru/
ocHoBarensd. D¢ ekt OyTbUIOUHOTO FOPJIBIIIKA http://biology.ru/in
Murpatuu. V30as111H O YISINN

. pan I YIS 1 22.09 dex.php
reorpaduyeckas, Ouonormueckas

g EctectBeHHbIi 0TOOpP — HanpaBISIOLINI | 25 09
daxTop sBomronum. [To10Bo# 0TGOP '

[Ipucmoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTatT
MUKpO3BOJIoNMH. JlaboparopHas pabota

9 P H patopHai p 5 1 0.5 29.09
«3yueHune apoMop§o30B U UANOATANTALUN Y
PacCTeHHI 1 )KHBOTHBIX)
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[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:
MopdosIorHIecKue, GU3H0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

10 JlabopaTopHas padora «IIpucnocobenus 0.5 02.10
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
11e1ecO000Pa3HOCThY bubmmoreka [JOK
Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas https://m.edsoo.ru/7f

11 pabora «CpaBHEeHHE BUIOB I10 0.5 06.10 413368
MOp(}oIOrHIecKOMYy KPUTEPHIO» w
CrpykTypa Buaa. BumoodpasoBanue Kak collectlop.edu.m/).

12 PE3YIBTAT MHKPOIBOTIOLH 09.10 http://ebio.ru/

http://bio.1septemb

13 CBsi3b MUKPOSBOIIOIUH U STTUAEMUOJIOTHH er ru/urok/

1 MaxkposBomrorus. [laneoHtonornueckre MeTo bl 13.10 hitp://djvu-
HU3Y4YCHHA 3BOIIOINH inf.narod.ru/
buoreorpaduyeckue MeToab U3YUCHUS http://biology.ru/in

15 ABOJTIOIUUA. DMOPHUOIOTHYECKUE U 16.10 dex.php
CPaBHUTEIBLHO-MOP(OIOTHYECKHE METOIBI
M3YUYEHUS SBOJIFOLIUU

16 MonekynsapHO-TeHeTUYeCKHE, ONOXUMUYECKUE U 20.10
MaTeMaTHYECKHUE METOJIbI U3YYIEHUS SBOJIOLNN
OO1111e 3aKOHOMEPHOCTH HBOJIIOIIH.

17 AnantuBHas paguanus. HepaBHOMepHOCTD 23.10
TEMIIOB HBOJIIOLUH
HayuHblie runmoTessl MpONCX0KISHUS )KU3HH Ha

18 3emite. JloHay4yHbI€ IPECTABICHUS O 27.10
3apOXKICHUH JKU3HU.

OcCHOBHBIE 3Tallbl HEOPraHUYECKOW IBOJIIOIINH.
19 10.11

I'nmotessr 3apOXKIACHUSA )KU3HU
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HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.

20 JlabGopaTopHas paborta «/3ydueHue u onrcaHue 0.5 13.11
HCKOIIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOBY

’1 HauanbHele 3Tarbs OpraHun4ecKoi IBOJIIOLUN. 17.11
OBOIIOLUS IYKapUOT
OcCHOBHBIE 3TaIlbl BOIIOLUU PACTUTEIBHOTO
mupa. [Ipaktuyeckas padora «3yuenune Bubmorexa LIOK

22 . g 0.5 20.11 https://m.edsoo.ru/7f
0CcOOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OTJIETIOBY 413368

http://school-
OcCHOBHBIE 3Tallbl BOIIOLUY )KUBOTHOTO MUpA. collection.edu.ru/).

23 HpaKTquCKaiI pabota «/3yuenue 0.5 411 http://ebio.ru/
0COOEHHOCTEH CTPOEHHUS IO3BOHOYHBIX http://bio.septemb
KUBOTHBIX» er.ru/urok/
Pa3BuTHe )u3HM Ha 3eMJI€ 110 3paM U IIEpUOJIaM. http://djvu-

24 MaccoBble BBIMUPaHUsl — 3KOJIOTHYECKUE 27.11 inf.narod.ru/
KPU3HCHI MPOIILIOTO http://biology.ru/in
CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0 dex.php

25 ocobeHHocTH. CoBpeMeHHas cucTeMa 01.12
OpPraHUYeCKOr 0 IPOIIIOrOo
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

26 04.12
OpraHu3MOB

27 AHTponosioruss — Hayka o yenoseke. Pazsutue 08.12
MIPEACTABICHUH O IPOUCXO0XKIACHUH YETIOBEKA.

Mecto uenoBeka B CUCTEME OPraHUYECKOro

-8 mupa. JIaboparopnas padora «3yuenue 0.5 112

0CcOOEHHOCTEH CTPOECHHUS CKelleTa YelloBeKa,
CBA3aHHBIX C IPAMOXOXKICHUEM»
29 JIBuokymiue cuibl aHTpornoreHesa. CooTHoOLIEHHE 15.12
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OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B
aHTPOIIOI€HE3e

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

30 18.12
[Taneorenerrka u najaeoreHOMHUKA.
DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
31 Yenoseueckue pachl. [Ipaktuueckas padota 0.5 9912
«M3yueHne 5KOJOrH4YeCKUX afanTaunui ’ ' Bubnnorexa [JOK
https://m.edsoo.ru/7f
YeJI0BEKa»
413368
32 MexIuCIUIIIIMHAPHBIE METObI aHTPOIIOJIOT MU 25.12 http://school
p: -
3apOoKICHHE U Pa3BUTUE SKOJIOTMU MeTo b collection.edu.ru).
33 skonoruu. Jlaboparophnas pabora «M3ydenue 0.5 29.12 http://ebio.ru/
METOJI0B 3KOJIOTUYECKUX UCCIIEJOBaAHUI» http://bio.1septemb
24 3HaueHue KOJOTUYECKUX 3HAHUHN JJIs YelIOBeKa. 1501 er.ru/urok/
Dkosnorudeckue GpakTopsl ' http://djvu-
Abunotnyeckue paktopbl. CBET Kak inf.narod.ru/
3 sKoJIorMYecKuii pakrop. JlaboparopHas padora 0.5 1501 http://biology.ru/in
«BpIsBIEHNE TPUCTIOCOOIEHUM OPraHN3MOB K ’ ' dex.php
BIIUSTHUIO CBETA»
AbGuoTtndeckue daktopsl. Temneparypa kak
sKosioruueckuit gpaxtop. Jlaboparopnas padota
36 Paxrop paroprad b 0.5 19.01
«BpIsBIEHNE TPUCTIOCOOIEHUHM OPraHN3MOB K
BIIMSIHUIO TEMIIEpaTyphl»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak
sKosioruueckuit paxtop. Jlaboparopnas padota
37 Paxrop patopra p 0.5 22.01
«AHaTOMHYECKHE OCOOCHHOCTH PacTeHHUH n3
pa3HBIX MECT OOUTAHUS»
Cpenst oouTanust opranu3MoB. buomornueckue
38 26.01

putMbl. JKu3HeHHbIe (POPMBI OPraHU3MOB
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39

buotnyeckue akropsl. 3HaueHUE OMOTHYECKUX
B3aUMOJEHCTBHH JUIS CYIIECTBOBAHHUS
OpraHM3MOB B Cpejie OOUTaHUS

29.01

40

DKOJOTUYECKHE XapaKTEPUCTUKHU TOMYJISALINH.
OcHOBHbIE NIOKA3aTENN NOMYJIALHNN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U MOJI0BAs

CTPYKTypa

05.02

41

42

43

44

OcHOBHBIC TOKa3aTEIN NOMyJIAIHUN:
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

DKoJoru4ecKasi CTpYKTypa MOmyJIsIiy.
Jlunamuka nonynsinuu u e€ perynsuus. Kpuseie
pocTa YuCIeHHOCTH nomnynauuu. Kpuseie
BBEDKHBAHUS

Dkonoruveckas Huia Bujaa. JlabopatopHas
pabota «IIpucnocobneHust ceMsH pacTeHUuH K
pacceneHuIo»

Bug xak cucrema HOHy.]'ISII.[Hﬁ. 3aKOHOMepHOCTI/I
IIOBCACHUA U MI/Il"paI_[I/Iﬁ KHNBOTHBIX

0.5

09.02

12.02

16.02

19.02

45

46

47

Co00111€CTBO OpraHU3MOB — OHOIICHO3.
DKocucTema Kak OTKpbITasi cucreMa
KpyroBoport BelecTB 1 MOTOK SHEPTUU B
skocucteme. OCHOBHBIE TIOKA3aTENN
KOCHUCTEMBI

DKOJIOTHYECKHE TUPaMUIbL. MI3MeHeHus
COOOIIECTB — CYKIECCUU

26.02

01.03

04.03

48

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOpEH 1 OKEaHOB

11.03

bubnunoreka LIOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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IIpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIP,

49 - 15.03
JIECOB, CTEMEeH, MyCThIHb
AHTpPONIOT€HHBIE YKOCUCTEMBI.
50 Ypboakocucremsl. [IpakTudeckast pabora 0.5 18.03
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI»
51 3aK0H0MePH00Tf1 (hopMUPOBaHUS OCHOBHBIX 01.04 Buorexa LIOK
B3aMMO/ICHICTBUII OPraHU3MOB B IKOCHCTEMAX
_ . https://m.edsoo.ru/7f
MexaHu3Mbl BO3JICHCTBHS 3arpsI3HEHUN Pa3HBIX 413368
52 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 05.04 MChool-
MOMYJISILTHOHHOM U SKOCUCTEMHOM YPOBHSIX collection.edu.ru/).
buocdepa — obmierutanerapHas 060109Ka http://ebio.ru/
3eminu. Yuenue B. . Bepnaackoro o http://bio.1septemb
53 o6uocdepe.3aKOHOMEPHOCTH CYILIECTBOBAHUS 08.04 er.ru/urok/
6uocdepsl KpyroBopots! BeliecTs u http:/djvu-
OMOTeOXUMHYECKUE ITUKIIBI inf.narod.ru/
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI http://biology.ru/in
54 CylId. Y CTOMYUBOCTh OUOCHEPHI. 12.04 dex.php
DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI
BozneiicTBue yenoBeka Ha Ouocdhepy.
55 AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIIbHBIN 15.04
Y KUBOTHBIN MU
Oxpana npupozbl. OCHOBHbIE TPUHLIUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U
56 pupobl. ParmoHanbHOE IPUPOAOIIONB30BAHNE 19.04
Y COXpaHEHHE OMOJIOTMYECKOTO pa3HOOOpa3us
3emun
57 O6061mmenue o Teme «MUKPOIBOTIOIUS U €€ 2204

pe3yJIbTaThl»
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53 O606menue o Teme «MaKkpOIBOTIOIUS U €€ | 27.04
pe3yJIbTaTh» 3a29.04 bubmuorexa [{OK
O6061meHue 110 TeMe «IIpoucxoxeHue 1 https://m.edsoo.ru/7f

59 1 03.05 413368
pa3BUTHE )XKU3HU Ha 3eMiie) 122290
O6006menue o reme «IIporcxoxaeHue hitp://school-

60 LICJ'IOBL:Ka - onoreHeI;» A 1 06.05 collection.edu.ru/).

p http://ebio.ru/

61 O060061IeHne o TeMe «IKOJIOTHS — HayKa O | 13.05 http://bio. L septemb
B3aMOOTHOUICHUSIX OPTraHU3MOBY er.ru/urok/

- O606mieHne no teme «OpraHu3msl U cpefa | 17.05 http:/djvu-
O0HTAHMsD) inf.narod.ru/

63 O06006111eH1E 10 TEME «IKOJIOTHS BUIOB U 1 20.05 http://biology.ru/in
TIOTYJISILIHI ' dex.php

64 O606mmenue o teme «buochepa — rmodanpHas | 24,05
KOCUCTEMAY

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.B.C.PoxynoB. TemaTnueckuii 1 HTOrOBbI KOHTPOJIb. COOPHUK MPOBEPOUHBIX paboT. bromiorus.
10 kiacc. Mocksa 2014r.

3. O.I1. lynkuna. buonorus 6-11 knaccel. [IpoBepounbie TeCThl, pa3HOYPOBHEBBIE 3a/IaHMUS.
Boarorpan: Yuurens, 2012r

4. H.A.bornanoB. KonTposibHO-u3MepuTenbHbie MaTepuaibl. buonorus 10 kmacc. ®I'OC.
MockBa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomtonust opranudeckoro Mmupa». Teopus,
TPEHUPOBOUHBIE 3a/1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «['eneruka». Bee Tunsl 3anau. TpeHnpoBoyHast TeTpaib.
Jlernon, 2016r

7. C.1M.KonecuukoB. buonorus. Paznen «9konorus». Teopusi, TpeHUPOBOUYHBIE 3a1aHUS.
Jlernon, 2016r.

8. B.C.PoxmnoB. TemaTnueckuii 1 UTOrOBbIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PadOT.
buonorus. 11 kmacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6monorus 10-11 kmaccer. Mocksa. JIpoda.2012r.

10. H.A.bornanos KonrponsHo-u3mepurenbuble Mmarepuaibl. buonorus 11 kiacc. ®I'OC.
MockBa. Bako, 2016r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1. «Enunas komnexuus Lupposeix OOpa3oBarenbHbIx Pecypcosy» (Habop uppoBbIxX
pecypcoB k yueoHukam nunuu B.B. Tlaceunwnka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bce paboTsl, Ha OCHOBE KOTOPBIX
CO3/1aH calT, OblIN onmyOJuKOBaHbI B razere "buosnorus". ABropamu caiita npojenana
Oombiias paboTa 10 CUCTEMaTU3UPOBAHUIO Ta3€THBIX CTaTeH ¢ y4ETOM IIKOJIbHOMN

yueOHOi1 nporpammsl o npeamery "buonorus”.

http://ebio.ru/ - DnexkrpoHHbIN yueOHUK «bronorus». ColepKUT Bce pa3aeibl
Ouonorun: OOTaHHUKY, 300JI0THI0, aHATOMHIO M (PU3HOJIOTHIO YEIOBEKA, OCHOBBI
IIUTOJIOTHH ¥ TEHETHKH, SBOJIIOIIMOHHYIO TEOPHUIO M IKOJIOTHI0. MOXKeT ObITh

[

PEKOMEHIOBAH yUJalIMCs ISl CAMOCTOSITEIEHON pabOTEHI.
8. http://djvu-inf.narod.ru/ - anekTponHas 6udbauoTEKA

http://biology.ru/index.php - Caiir siBnsiercss IHTepHeT — Bepcueit yueOHOro Kypca Ha KOMITaKT-
mucke "Otkpeitast buonorus".
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