7\
’@% CAMAPCKUHM
-/ MOAUTEX

s’

MUHOBPHAYKH POCCUH
denepanbHoe rocyjapcTBeHHOe OI0AKETHOE
oOpa3oBaTe/ibHOE YUpe:KIeHHe BbIcLIero o0pa3oBaHus
«Camapcekuii rocyapcTBeHHbIH TeXHHYECKH
YHHBEPCHTET»
(PI'OY BO «CamI'TVY»)

Oo6meoOpasoBaTebHbIH APXHUTEKTYPHO-TEXHHYECKHH JIHICH

(JInuei CamI'TY)

PACCMOTPEHO [TPOBEPEHO

Ha METOANYECKOM 00bEAMHEHHH 3aMecTUTeb
yuuTesel eCcTeCTBeHHOHAYYHOrO

umkna Jiunes CamlI'TY

ITporokosn Ne 1

oT <g{>g 02 7026 .

PABOYAS ITPOT'PAMMA
(ID 6746268)

yueoHoro npeamera «buosorus. Yriayo/eHHbIi ypPOBEeHb

Jutst ooyuatomuxcst 10 —11 kiaccos

Camapa 2026



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamery "buomnorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
oO1uM, cpefHUM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
WHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBApUaHTHOE) MPEAMETHOE COAep KaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOywarmuxci. B mporpamme no Ouojoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamusaruu  TpeboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHUH, SMOPHOJIOTUM W OHOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4YarOT pa3BuThe. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOIb30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpas3ust minaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs 3BOJIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMi >KUBBIX CHCTEM pa3HOr0 paHra © NpUOOpEeTeHHE YMEHUMU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTiwkeHne u1enu u3ydeHus ydyeOHoro npeamera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH TIO3HAHHS >KUBOW MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJIOTHMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOM; YCTAHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3IOPOBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBENCHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 3OPOBbSI M 30POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKHUX 3HAHUIM U YMEHUH B MOBCEIHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3anMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUYECHHS OHOJIOTUH
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKkux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepUAIbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX TPHUPOIHBIX  YCIOBHUHU.



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buomormdeckue HayKM M HM3ydaeMble  MMH  MPOOJICMEI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SICTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb W IEJOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IInaHupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAS e€auHUUA KuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPHUTENSA, PEAareHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHHss M (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCunme3s OUOMOIEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHre MoJIeKyn JUnuaoB», «HyKIEMHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u QyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruénnas aud¢ys3us), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromnasma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHouIbl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHApUH u Tuiactun. llepBudHble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /J[unHamuka s0epHoU o06oa0uku 6 mumose. foepmbiil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHHS KJIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTEepuH, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memopaHHoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON MHGopManmu. ['eHeTnyeckuii
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ atanbl. Yuactue Tpancniopteix PHK B 6nocunrtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbie U MEAUIIMHCKUAE TPOOTIEMBI.

buoungopmamura: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. Y. IBanoBckuid.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0eHHOCTH TpoIleccoB, MpoTeKaromMX B uHTepdase. I[loaroroBka KIeTKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUNAPAJIJIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MW MPOUCXOIAIINE B HUX

nporeccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rudeb — anomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubdenu kKiemokx. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHEe: CBETOBOM MHUKPOCKOI, MUKpompenaparsl: « MUTO3 B KIIeTKaX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi padoTta «HaGmoneHre MuTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJOHMATbHBIE OpTaHU3MEI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs, IPOBOJsAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenesbl. llnmeBapuTenpHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHBIX. KpOBEHOCHas cucteMa U €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3MoB. Beigenenue y pacrteHui. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTEIBHON cCUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTBa macCUBHON U XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazmpaxxumocTte ©  perynsiuuss |y OpraHm3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpaXxuMoCTp U peryisius y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHe CTEONs,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cuCTeMay, «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema gsrymkm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIpPENapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE 7Sl IEMOHCTPAIIMU TTOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKH3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B Ipupoae. Tumbl pocta KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenue u paszputue pacteHuil. 'amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIBHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTHYECKHM,  IMTOJIOTUYCCKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

€AMHO00pa3usl rTHOPUIOB MEepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILUBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE T'E€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy T'eHaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [neioTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TaK)Ke (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun aposzodpuns», «Kapuorun nruis,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJEAOBAaHMUSI MPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUIIHYECKO N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpOLEecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISLIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOe ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOW MPEeapaciioioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4EHHUS] TEHETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXACHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMOHHOM paboThl. M cKyccTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOM  paloThlI.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpuBnaoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUAOBBIX THOPUAOB. JIOCTHKEHHS CENIEKIIMU PACTEHUIN U JKUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. . BaBuiios, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTuopuauzanus», «Myrtaresesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKRypeusi «OCHOBHBIE METOAbI U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
tTexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCcOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaunuHa. [TLP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEJUIMHCKHX TEXHOJIOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJIEKYJSIPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MNMPEACTABJICHUI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJEJICTBEHHAas HW3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThbl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JI€eMEHTapHas €IUHHIA 3BOJOLHMH. COBpEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). IlomoBoi 0TOOp. BO3HMKHOBEHME W 3BONIOLUS COLMAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: OMopa3HO0Opa3usi. MUKPOIBOIIOLUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema nposBieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llomynsiiiMOHHbIE BOJIHBI YUCJIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantrauum», <«llpucrnocobieHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pactenuit», «KamycTHo-peneunsiii ruopuy.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Meroapl M3y4eHMs ~ MaKpOdBOMIOLMHU. [laleOHTONOrMYECKHE  METOMbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpHONOrHYecKre U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYEeCKUE  METOJIbl  M3Yy4YEHHUS  DIBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AjnanTuBHas panuanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpaduueckue 30Hb 3emiun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIlpaBJIEHUS 3BOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTHU 3BOJIFOIIUI.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarmeppatnas rumoresa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHasE U aOCOIIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MIEKONUTAONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHME M pacHBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKou dBoONUM», «Cxema 00pa3oBaHUs DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )KU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTne XKu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPEINAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYecKkre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpIMOX0KIAECHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHE 4YeloBEeKOOOpa3Hble O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka v rajieOreHOMMKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs  AHTPONOJIOTMS M MAJIC0aHTPOIIOJIOTUS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JIOBHOM MO3T UenoBEKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHnCcoBCKkUM dyenoBek» «Heanaepranbuby, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKIACHUS 4YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «lV3yueHue o0COOEHHOCTEH CTpPOCHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHbie. MoJenupoBaHHE B JKOJOTUHA. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CUTHaJbHas poJib CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHUI0 BoJgHOro OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrmocoOneHuss OpraHu3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHE 0 JKH3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX ~ B3aMMOJIECHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUSY, «XulHudecTBOY, «llapasutusm», «KoukypeHuus», «CumoOunosy,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUU U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOMYJIAMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHCJICHHOCTh, IUJIOTHOCT,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue IMHaAMUKA NOMyJIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUTpaluid KUBOTHBIX. buosormyeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetd. AOUOTHYECKUE OJIOKU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udos-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  pPA3HbIX — MUNO8 Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHUCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypOoskocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHUCTeMy (Ha MOjie WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ cocran. Kusoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHoBHble OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KkiuMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butre METOIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHOGb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBblii  3PdekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepanuu, KpacHoi KHUTH pETHoOHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNICHUIO, Haluuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a CBOM Kpad, CBOXO PoauHy, CBOHM f3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370poBOro M Oe3omacHOro oOpasa >KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaMm MpodeccuoHaTbHON NesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aJBPHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaX, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIIATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUYECKOMN NIESITEIBHOCTH SKOJOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyJIbTaTbl OCBOCHMHA y‘{€6HOFO mpcameTa «buonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAayKax (BeH_[eCTBO, QHCPIrusAd, sAABJICHUC, ITPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON 1 COMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpCAlbHbIE YYEOHbIE JIEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (OPMYyJIHpPOBAaTH W aKTyaJIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCyKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jM4YHbIEe BHUABl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOO0aMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIATh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATEIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJECTh HABBIKAMHM  IO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTrHX IIPM aHaJu3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JPYrOro YeJIoBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  0o0yueHus  oOydaronuxcs  Owomormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTarTsl NPEACTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o muenTtpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIMBHUIYAJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHes3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pAacTeHHM, *UBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl 0OUTaHNUS,

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B Yy4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHPOABI M PEIICHUU 3SKOJOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJbl dHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B IPUPOJIE;

YMEHUE BBIICIATh CYIICCTBEHHBIC TIPHW3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYITUX CHJI SBOJIONUY HA T€HO(OH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B JKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I€Jb KCCIEIOBAaHUSA, AHAIMU3UPOBATH TMOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHUU, TPUPOOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPOrpamMmbl

buoiiorus kak Hayka

JKuBble cucTeMBl U BX HU3YUCHUC

buonorus xieTku

XnMuyeckast opranusanys KJICTKHU

Crpoenuie u GyHKIUHU KIETKU

KoanuecTBo 4acoB

Bcero

10

KonTpoabHbl
e padoTsl

IIpakTHYecku
e padoThl

0.5

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

https://www.yaklass.ru/p/biologia/10

-klass/predmet-biologii-

6843996/etapy-razvitiia-

biologicheskikh-znanii-6843997

https://www.yaklass.ru/p/biologia/10

-klass/predmet-biologii-

6843996/ctlichitelnye-osobennosti-

zhivykh-organizmov-urovni-

organizatcii-zhizni-6843999

https://www.yaklass.ru/p/biologia/10

-klass/stroenie-i-sistemy-

zhizneobespecheniia-kletki-
6844002/sushchnost-kletochnoi-
teorii-poverkhnostnyi-apparat-kletki-
tcitoplazma- -6844003

https://www.yaklass.ru/p/biologia/10
-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-
v-kletke-6844008

https://www.yaklass.ru/p/biologia/10
-klass/stroenie-i-sistemy-
zhizneobespecheniia-kletki-
6844002/Kkletki-predstavitelei-
raznykh-tcarstv-6844006



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006

10

11

12

OOMeH BelecTB U MpeBpaIicHue
SHEPTHH B KJIIETKE

Hacnencreennas nuagopmManus u
peanu3anus e€ B KICTKE

JKu3HEeHHBIN TUKIT KJIETKU

CtpoeHue u QyHKIIMH OpraHu3MOB

Pazmnoxxenue u Pa3BUTHEC OPraHU3MOB

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU

U USMCHYUBOCTU OPTaHHU3MOB

3aKOHOMepHOCTI/I HaCJICICTBCHHOCTH

17

10

0.5

1.5

1.5

0.5

https://www.yaklass.ru/p/biologia/10
-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-
dykhanie-6844012

https://www.yaklass.ru/p/biologia/10
-klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
6844011/materialnye-osnovy-
nasledstvennosti-dnk-i-rnk-svoistva-
geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10
-klass/razmnozhenie-zhivykh-
organizmov-6844021/zhiznennyi-
put-Kletki-6844022

https://www.yaklass.ru/p/biologia/10

-klass/razmnozhenie-zhivykh-

organizmov-6844021/etapy-

individualnogo-razvitiia-organizmov-

ontogenez-6844026

https://www.yaklass.ru/p/biologia/10

-klass/razmnozhenie-zhivykh-

organizmov-6844021/tipy-

razmnozheniia-organizmov-6844024

https://www.yaklass.ru/p/biologia/10

-klass/zakonomernosti-peredachi-

nasledstvennykh-priznakov-

6844028/istoriia-razvitiia-znanii-o-

zakonomernostiakh-nasledovaniia-

priznakov-6844029

https://www.yaklass.ru/p/biologia/10



https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031

13

14

15

16

17

3aKOHOMEPHOCTH U3MEHUYUBOCTU

I'eneTuka yenoseka

CGJ’ICKI_II/ISI OpraHu3mMoB

BuorexHonorus U CHHTETUYECKAS
ounoJiorus

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

0.5

13

-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/nasledovanie-priznakov-pri-
monogibridnom-skreshchivanii-
6844031

https://www.yaklass.ru/p/biologia/10
-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/mutatcionnaia-
izmenchivost-6844043

https://www.yaklass.ru/p/biologia/10
-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/genotip-kak-tcelostnaia-
sistema-6844039

https://www.yaklass.ru/p/biologia/10
-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-
biotekhnologii-6844045

https://www.yaklass.ru/p/biologia/10
-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-
6844028/metody-i-uspekhi-
sovremennoi-selektcii-i-
biotekhnologii-6844045/re-f6f0548d-
3c55-4d3b-a5e7-af0f43897d9f



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

3apokJIeHUE U pa3BUTHE
IBOJIFOLIMOHHBIX NPE/ICTABICHUH B
ouonoruu

MuxkposBontonus 1 €€ pe3yJIbTaThl

MakposBontonus U €€ pe3yJbTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emie

[IpoucxoxaeHue yemoBeka —
aHTPOIIOTEHE3

DKOJIOTUSI — HayKa O

KoanuecTBo 4acoB

Bcero

14

15

10

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThbI

1.5

0.5

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

https://www.yaklass.ru/p/biologia/l11
-klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/razvitie-
predstavlenii-o-vozniknovenii-
zhizni-6844083

https://www.yaklass.ru/p/biologia/11
-klass/osnovy-evoliutcionnogo-
ucheniia-6844066/obrazovanie-
novykh-vidov-ili-mikroevoliutciia-
6844077
https://www.yaklass.ru/p/biologia/l11
-klass/osnovy-evoliutcionnogo-
ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-
makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/l11
-klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/razvitie-
predstavlenii-o-vozniknovenii-
zhizni-6844083
https://www.yaklass.ru/p/biologia/l11l
-klass/etapy-evoliutcii-biosfery-i-
cheloveka-6844082/proiskhozhdenie-
cheloveka-i-etapy-evoliutcii-vida-
6844087

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



https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-vidov-ili-mikroevoliutciia-6844077
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/razvitie-predstavlenii-o-vozniknovenii-zhizni-6844083
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/etapy-evoliutcii-biosfery-i-cheloveka-6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-vida-6844087
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058

10

11

12

B3aMMOOTHOIIEHUAX OPraHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeon

Opranusmsl 1 cpesia OOUTaHUS

DKOJIOTHS BUJOB U MOMYJISIIUI

DKonorus COO6H.I€CTB. OKOJIOTHYECKHE
CUCTCMBI

buocdepa — rmobanbHas skocucTemMa

YenoBek u OKpYyzKaromas cpecaa

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

12

102

1.5

0.5

0.5

7.5

-klass/osnovy-ekologicheskikh-
Znanii-6844047/struktura-ekosistem-
6844058

https://www.yaklass.ru/p/biologia/l11
-klass/osnovy-ekologicheskikh-
Znanii-6844047/adaptatcii-
organizmov-k-usloviiam-sredy-
sushchestvovaniia-6844048

https://www.yaklass.ru/p/biologia/11
-klass/osnovy-ekologicheskikh-
Znanii-6844047/svoistva-i-struktura-
populiatcii-6844052

https://www.yaklass.ru/p/biologia/11
-klass/osnovy-ekologicheskikh-
znanii-6844047/struktura-ekosistem-
6844058

https://www.yaklass.ru/p/biologia/l11
-klass/osnovy-ekologicheskikh-
Znanii-6844047/biosfera-zhivaia-
obolochka-zemli-6844062

https://www.yaklass.ru/p/biologia/l11
-klass/osnovy-ekologicheskikh-
Znanii-6844047/khoziaistvennaia-
deiatelnost-cheloveka-v-biosfere-
6844064



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/khoziaistvennaia-deiatelnost-cheloveka-v-biosfere-6844064
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/khoziaistvennaia-deiatelnost-cheloveka-v-biosfere-6844064
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/khoziaistvennaia-deiatelnost-cheloveka-v-biosfere-6844064
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/khoziaistvennaia-deiatelnost-cheloveka-v-biosfere-6844064
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/khoziaistvennaia-deiatelnost-cheloveka-v-biosfere-6844064




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTs
0 4aCcoB

IIpak
Tema ypoka THYe
CKHe
pabo
Thbl

Buosnorus xak KomMIieKcHast
1 Hayka U Kak 4acThb 0
COBPEMEHHOI0 00I1eCTBa

Ha
Ta
U3y
YeH
usi

04.
09.
202

DJeKTpoHHbIe NH(POBBIE 00pa3oBaTEIbHbIE PECYPChI

https://www.vaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cfla31515



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-67a92e6f-da3b-41b5-b662-611cf1a31515

04. https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-

JKuBble cucTEeMBI 1 HX

. 0 09. osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-
cBouCTBa 202  93a2-7b5e72babd07
5

05. https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-

YPOBHeBaﬂ OpraHr3anusa

0 09. osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-9664c5ec-56e5-4c3a-

FKHBBIX CHCTEM 202  8c0d-7e276e832443

5
Uctopus OTKpBITHS U 11. https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
n3ydeHus kietku. Knerounas 0 09. 6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-
Teopust 202  67bef815-ab97-40c1-9885-8c616932645f

5
Meroasl MOJNEKYJIIPHON U
KJIETOYHOH 6I/IOJ'IOFI/II/I.
[TpakTnyeckas pabora
«M3yuenue METON0B 11. https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
KJICTOYHOW OHMOJIOTHH 0.5 09. 6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-
(xpomaTorpadus, 202 5d8686¢d-9d8c-41c1-b9fbh-836244c928f
anexTpodopes, 5
nuddepeHnranibHoe
nentpudyruposanue, [11[P)»

12. https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
XHUMHUYECKUH COCTaB KIIETKH 0 09. 6844002/khimicheskie-veshchestva-v-kletke-6844008/re-6b511a47-798e-41af-b418-

202  3dffe6ff58f9


https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-a5baaecc-2735-4bc2-93a2-7b5e72babd07
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-9664c5ec-56e5-4c3a-8c0d-7e276e832443
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-9664c5ec-56e5-4c3a-8c0d-7e276e832443
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-9664c5ec-56e5-4c3a-8c0d-7e276e832443
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-67bef815-ab97-40c1-9885-8c616932645f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-67bef815-ab97-40c1-9885-8c616932645f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-67bef815-ab97-40c1-9885-8c616932645f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-5d8686cd-9d8c-41c1-b9fb-e836244c928f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-5d8686cd-9d8c-41c1-b9fb-e836244c928f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-5d8686cd-9d8c-41c1-b9fb-e836244c928f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-6b511a47-798e-41af-b418-3dffe6ff58f9

MunepasnbHbie BellecTBa
KJIETKH, UX OMOJIOrHYecKast
pOJIb

Oprannueckue BeniecTna
KJIETKU — OEJIKH.
JlaGopaTopHnas pabota
«O6Hapyx)eHHne 6eJIKOB ¢
MIOMOIIIBIO0 Ka4eCTBEHHBIX
peaKuuii»

CBoiicTBa, KIaccupuKaIus u
¢byHKIMN OENIKOB

OpFaHI/I‘ICCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOAbI

OpFaHI/I‘{eCKI/IC BCIICCTBA
KJIICTKHU — JIMIIM b1

HyknenHOBBIE KUCIOTHI.
JHK u PHK. JIaboparopHast
pabora «ccnenoBanue

0.5

0.5

18.
09.
202

18.
09.
202

19.
09.
202

25.
09.
202

25.
09.
202

26.
09.

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-097c16e8-ee92-42dd-96bc-
bbc024cab416

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98¢7-
da89da8al8da

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98¢c7-
da89da8al8da

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-e5475396-d2d7-4fd0-80f9-
07ba567520f6

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-893a4ebc-0ef5-4ce2-8ala-
74711bd8bed4

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-
95458fe21f5¢



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-097c16e8-ee92-42dd-96bc-bbc024cab416
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-097c16e8-ee92-42dd-96bc-bbc024cab416
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-097c16e8-ee92-42dd-96bc-bbc024cab416
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0786b579-9878-4b50-98c7-da89da8a18da
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-e5475396-d2d7-4fd0-80f9-07ba567520f6
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-e5475396-d2d7-4fd0-80f9-07ba567520f6
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-e5475396-d2d7-4fd0-80f9-07ba567520f6
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-893a4ebc-0ef5-4ce2-8a1a-74711bd8bed4
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-893a4ebc-0ef5-4ce2-8a1a-74711bd8bed4
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-893a4ebc-0ef5-4ce2-8a1a-74711bd8bed4
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-0397d721-2ad3-4284-82e3-95458fe21f5c

HYKJICHMHOBBIX KHCJIOT,
BBIJCJICHHBIX U3 KJICTOK
Pa3JIMIHBIX OPIraHU3MOB»

Crpoenue u pynkuuu ATO.

Apyrue 0
HYyKJIeo3uaTpudochatTe

(HT®D)

CexBennpoBanue [IHK.
MeToabl TCHOMUKH,

0
TPAHCKPUIITOMUKH,
MIPOTEOMUKH
Meroas! CTPYKTYpPHOM 0
6uosorun
Turbl KIETOK. 0
[IpokaprnoTtnueckas KieTka
CTpoeHne 3yKapuoTUYECKOM
kyeTku. [IpakTaeckas 05

pabota «/3yueHue cBOicTB
KJIETOYHOM MeMOpaHbI»

[ToBepxHOCTHBIN anmapar 0

202

02.
10.
202

02.
10.
202

03.
10.
202

09.
10.
202

09.
10.
202

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/khimicheskie-veshchestva-v-kletke-6844008/re-395845d9-54b5-4bc5-b5bf-
€8132e603d3f

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997/re-ebdf5eel-6d70-453e-a517-453970ed7dc7

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-
biologicheskikh-znanii-6843997/re-ebdf5eel-6d70-453e-a517-453970ed7dc7

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-
f1511e6b7977

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-
f1511e6h7977

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-395845d9-54b5-4bc5-b5bf-c8132e603d3f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-395845d9-54b5-4bc5-b5bf-c8132e603d3f
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008/re-395845d9-54b5-4bc5-b5bf-c8132e603d3f
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-ebdf5ee1-6d70-453e-a517-453970ed7dc7
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-ebdf5ee1-6d70-453e-a517-453970ed7dc7
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-ebdf5ee1-6d70-453e-a517-453970ed7dc7
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-ebdf5ee1-6d70-453e-a517-453970ed7dc7
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-c49d627c-7a2f-45cd-8009-f1511e6b7977
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003

KIJIICTKH

OnHomeMOpaHHBIE
OpTaHOMIbI KJICTKH.
[IpakTrueckas padboTa
«M3yueHne IBUKEHHS
IIUTOIJIa3MBbI B
PACTHTENBHBIX KIETKAX»

0.5

ITomyaBTOHOMHBIE

OpTraHOUbI KIETKU:

MUTOXOHJIPHH, TUTACTU/IBL.

JlaGopaTtopHnas pabota 0.5
«MccnenoBanue mia3mMonamn3a

U JIeTUIa3MOJTN3a B

PACTHTEILHBIX KIETKAX)

HememOpaHHbIe OpraHouIbl

0
KJIETKH
Crpoenue u GyHKIUH 7pa 0
C
paBHUTENIbHAS 05

XapaKTCPUCTHKA KIICTOK

10.
10.
202

16.
10.
202

16.
10.
202

17.
10.
202

23.
10.
202

23.

6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003/re-

196cedf8-97b1-438e-b8db-85a84fal217c

https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003/re-

196¢edf8-97b1-438e-b8db-85a84fal217c

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003/re-

196¢edf8-97b1-438e-b8db-85a84fal217c

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma- -6844003/re-

196cedf8-97b1-438e-b8db-85a84fal217¢c

https://www.vaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-

6844002/Kkletki-predstavitelei-raznykh-tcarstv-6844006/re-57ad6da0-72e3-4212-bdaf-



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/sushchnost-kletochnoi-teorii-poverkhnostnyi-apparat-kletki-tcitoplazma-_-6844003/re-196cedf8-97b1-438e-b8db-85a84fa1217c
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-57ad6da0-72e3-4212-bdaf-9232eb52c336
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-57ad6da0-72e3-4212-bdaf-9232eb52c336

sykapuort. JlaboparopHas
pabota «M3ydeHue CTpoeHHs
KJIETOK Pa3InYHbIX
OpTraHU3MOBY

AccuMuiSLus u
JTUCCUMUIISALIUS — JIBE
CTOPOHBI MeTa0oIN3Ma.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnas pabota
«M3yueHune KaTalIuTHYECKOM
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIIa3bl WIH
Karajas3bl)»

DepMeHTaTUBHBIN XapakTep

peaxiuii KJIeTOYHOTo MeTabol
JlaGopaTtopHast pabota «M3yuel
(hepMEHTATUBHOTO PACIICTUICH]

NepOKCHIa BOJOPOJIA B
PACTUTCIIBHBIX U JKUBOTHBIX
KJICTKax»

benku-akTuBaTopsl U OenKu-
UHTHOUTOPBI

ABTOTpOGHBIN THUTT 0OMEHa
BEIIIECTB

10.
202

24,
10.
202

06.
11.
202

06.
11.
202

07.
11.
202

9232eb52c336

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-bf9db698-6701-411f-85de-
731ebc4dac88

https://academy-content.apkpro.ru/ru/lesson/7185edc5-c76e-40b0-89ac-
€96bd8787299?backUrl=%2Fru%?2Fcatalog%2F06%2F10%3Fclass%3D10

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-d131bdf3-cc42-49a7-b069-
€90c826bd31f

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48¢e-2a36-4b64-
81h9-d51bea8c4edd



https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/kletki-predstavitelei-raznykh-tcarstv-6844006/re-57ad6da0-72e3-4212-bdaf-9232eb52c336
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-bf9db698-6701-411f-85de-731ebc4dac88
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-bf9db698-6701-411f-85de-731ebc4dac88
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-bf9db698-6701-411f-85de-731ebc4dac88
https://academy-content.apkpro.ru/ru/lesson/7185edc5-c76e-40b0-89ac-c96bd8787299?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10
https://academy-content.apkpro.ru/ru/lesson/7185edc5-c76e-40b0-89ac-c96bd8787299?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-d131bdf3-cc42-49a7-b069-c90c826bd31f
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-d131bdf3-cc42-49a7-b069-c90c826bd31f
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-d131bdf3-cc42-49a7-b069-c90c826bd31f
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd

dorocunTE3 0

XemocunTes. JlabopaTopHas
pabora «CpaBHeHHE 05
poreccoB GOTOCHHTE3A U '

XCMOCHHTE3a»

AHa’poOHbBIE OPTAHU3MBI.

Bunasr 6posxeHws.

JlaboparopHas paboTa 0
«CpaBHEHHE MTPOLIECCOB

OpOXEHUS U JBIXaHUSD)

AspoOHBIE OPTaHU3MBI.
DTansl SHEPreTHYECKOTO 0
oOMeHa

DHeprus MeMOpPaHHOTO
rpasneHTa npoToHoB. CUHTE3

0
AT®: pabota mpOTOHHOI
AT®-cuHTa3EI
Peakiun MmatpuyHOro 0

CHUHTEC3a

13.
11.
202

13.
11.
202

14.
11.
202

20.
11.
202

20.
11.
202

21.
11.

https://www.vaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-7b567a47-451a-
4b63-2985-9978ab5b4da8

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-
81b9-d51bea8c4edd

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-
£958c9ea5cf9

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-
£958c9ea5cf9

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-
£958c9eabcf9

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018



https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-7b567a47-451a-4b63-a985-9978ab5b4da8
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-7b567a47-451a-4b63-a985-9978ab5b4da8
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-7b567a47-451a-4b63-a985-9978ab5b4da8
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014/re-0e55e48e-2a36-4b64-81b9-d51bea8c4edd
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018

Tpanckpunuus —
MarpuuHbii cuare3 PHK

Tpancnsauus u e€ srarbl

KonnpoBanne aMMHOKHCIIOT.
Ponb pubocom B Onocunrese
Oenka

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT

MonekyspHble MEXaHU3MBI
AKCTIPECCUH TEHOB Y
JyKapuoT

Bupycsl — BHEKIJICTOYHBIC
(GhOpMBI KU3HHU U OO0JIMUTaTHBIE

0.5

202

27.
11.
202

27.
11.
202

28.
11.
202

04.
12.
202

04.
12.
202

05.

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-

6844011/biosintez-belka-6844018

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/biosintez-belka-6844018

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-
osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-



https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/biosintez-belka-6844018
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005

napasutsl. [IpakTudeckas
pabota «Co3naHue MoJenu
BHUPYCa»

BupycHubie 3a001eBaHusS
YeJIOBEKA, JKUBOTHBIX, 0
pacTeHuit

Hanorexnosnoruu B

0
OHOJIOTUH U MEJUIIIHE
JKu3HeHHBIN MK KIETKH 0
Marpuunsriii cuares JJHK 0
Xpomocomsl. JTabopartopHas
pabora «M3yuenue 05

XPOMOCOM Ha F'OTOBBIX
MHUKpOIpernaparax»

JleneHue KJICTKM — MHTO3 0

12.
202

11.
12.
202

11.
12.
202

12.
12.
202

18.
12.
202

18.
12.
202

88fa-6¢fd910a7005

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-
osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6¢8c7d6f-a7f7-4af3-
88fa-6¢fd910a7005

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-
osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-43d6561e-671c-4d62-
b324-24decf717217

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-
6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k -6844016

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-6c8c7d6f-a7f7-4af3-88fa-6cfd910a7005
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-43d6561e-671c-4d62-b324-24decf717217
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-43d6561e-671c-4d62-b324-24decf717217
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-43d6561e-671c-4d62-b324-24decf717217
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/materialnye-osnovy-nasledstvennosti-dnk-i-rnk-svoistva-geneticheskogo-k_-6844016
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b

Tunsl knetok. Kapuokunes u

nuTokuHe3. JlaboparopHas
paborta «Habmonenune
MHTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )»

P CTyJIALUsA ) KU3HCHHOT'O
OUKJIa KIICTOK

OpFaHI/BM KaK €IUHOC IICJI0C

TkaHu pacTeHUN.
JlaGoparopHas paboTa
«M3ydyenue TkaHen
pacTeHun»

TkaHU KUBOTHBIX U
yesnoBeka. JJaboparopHast
pabota «/3yueHnue TkaHel
JKUBOTHBIX)

0.5

0.5

0.5

19.
12.
202

25.
12.
202

25.
12.
202

26.
12.
202

29.
12.
202

29.
12.
202

6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b

https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b

https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-4c071769-7fbc-402e-a9d0-763d5c4111d9

https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-
osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-0b925b26-f56a-48a8-
bda4-742bedb556¢1

https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-
rastitelnykh-tkanei-13587

https://academy-content.apkpro.ru/ru/lesson/bf6la2cl-7d65-4fe8-8821-
1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08



https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-4c071769-7fbc-402e-a9d0-763d5c4111d9
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-4c071769-7fbc-402e-a9d0-763d5c4111d9
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-0b925b26-f56a-48a8-bda4-742bedb556c1
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-0b925b26-f56a-48a8-bda4-742bedb556c1
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-6843999/re-0b925b26-f56a-48a8-bda4-742bedb556c1
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://academy-content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/bf61a2c1-7d65-4fe8-8821-1e493d0e2f06?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08

Opranel. CucTeMbl OPraHoB.

JlaboparopHas pabota
«M3y4yeHue opraHos
I[BETKOBOT'O PACTECHUS»

Ornopa Tena opranu3MoB

JIBrKeHnEe OpraHn3MoB

[Inutanue oprann3zMoB

ITnTanne TO3BOHOYHEBIX
JKUBOTHBIX.
IInmeBapuTenpHas cucreMa
JeloBeKa

Jlprxanvue opraHu3MoB

0.5

30.
12.
202

09.
01.
202

09.
01.
202

10.
01.
202

15.
01.
202

15.
01.

https://www.yaklass.ru/p/biologia/6-klass/stroenie-organov-pokrytosemennykh-rastenii-
14403/podzemnaia-chast-rasteniia-kornevaia-sistema-13588

https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-
6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-
6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-
6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/c5b68fb9-dd2f-4d66-8b85-
lecc8f3f91e9?backUrl=%2Fru%?2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-
05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D
0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%2



https://www.yaklass.ru/p/biologia/6-klass/stroenie-organov-pokrytosemennykh-rastenii-14403/podzemnaia-chast-rasteniia-kornevaia-sistema-13588
https://www.yaklass.ru/p/biologia/6-klass/stroenie-organov-pokrytosemennykh-rastenii-14403/podzemnaia-chast-rasteniia-kornevaia-sistema-13588
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/78dab263-f8c2-4212-bd3c-6db735585bd8?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/c5b68fb9-dd2f-4d66-8b85-1ecc8f3f91e9?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/c5b68fb9-dd2f-4d66-8b85-1ecc8f3f91e9?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5

I[BIXﬁHI/Ie IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Tpancnopt BemecTs y
OpraHu3MOB

KposenocHas cucrema
IIO3BOHOYHBIX XXUBOTHHBIX U
YeJI0BEeKa

Brinenenue y opranu3smMoB

3ammura y opraHu3MoB

NmmyHHas cuctema
yelioBeKa

202

16.
01.
202

22.
01.
202

22.
01.
202

23.
01.
202

29.
01.
202

29.

B5

https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-
05f15a23d2al?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D
0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%2
5B5

https://academy-content.apkpro.ru/ru/lesson/2a6e0112-2e39-4b67-8584-
6a5cabed42ef?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/07411ec8-6e50-45cf-9cf0-
0d187ab306d6?backUrl=%2Fru%?2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/6eede906-edea-4723-98f5-
£48c5119a59e?backUrl=%2Fru%?2Fcatalog%2F06%2F08%3Fclass%3D08

https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-
691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0
%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%25
82%25D0%25B5%25D1%2582

https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-
691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0



https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/86da5377-9def-4866-aed6-05f15a23d2a1?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B4%25D1%258B%25D1%2585%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/2a6e0112-2e39-4b67-8584-6a5ca6cd42ef?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/2a6e0112-2e39-4b67-8584-6a5ca6cd42ef?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/07411ec8-6e50-45cf-9cf0-0d187ab306d6?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/07411ec8-6e50-45cf-9cf0-0d187ab306d6?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/6eede906-edea-4723-98f5-e48c5119a59e?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/6eede906-edea-4723-98f5-e48c5119a59e?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582

01. %25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%25
202  82%25D0%25B5%25D1%2582

6
30.
PaznpaxumocTts U perynsuus 0 01 https://academy-content.apkpro.ru/ru/lesson/76b0245e-d21b-4f6b-8132-
y OPraHu3MOB 20'2 bea6a0b90091?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
6
I'ymopanbHas perynsus u 05.
S HIOKDHHHASL CHOTEMA 0 02 https://academy-content.apkpro.ru/ru/lesson/3e8c4ba4-270a-4ed6-a00a-
JOKP ' 2d069de5feff?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
JKUBOTHBIX U 4EJI0BEKA 202
6
05.
DopMBbI pa3MHOKECHUS 0 03 https://academy-content.apkpro.ru/ru/lesson/67a970f3-886¢-4eb9-8021-
OpraHu3MOB 20'2 aafb5fc219ac?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
6
06. . . . . . .
o0Boe DASMHOSKEHIE 0 03 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-
1 p 20'2 razmnozheniia-organizmov-6844024/re-4al47c77-d44e-43dc-a32c-a1148aaab5212
6
12. . . . . .
Meiios 0 03 https://www.vaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-
20'2 6844021/zhiznennyi-put-kletki-6844022/re-2588d72b-bdb0-4b35-a0df-b26ch8bcf5f0
6

I"ametorenes. O6pa3oBaHue 0.5 https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-



https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/984aafe3-d1ab-4894-8983-691fc080c9fa?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25B8%25D0%25BC%25D0%25BC%25D1%2583%25D0%25BD%25D0%25B8%25D1%2582%25D0%25B5%25D1%2582
https://academy-content.apkpro.ru/ru/lesson/76b0245e-d21b-4f6b-8132-bea6a0b90091?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/76b0245e-d21b-4f6b-8132-bea6a0b90091?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/3e8c4ba4-270a-4ed6-a00a-2d069de5feff?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/3e8c4ba4-270a-4ed6-a00a-2d069de5feff?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/67a970f3-886c-4eb9-8021-aafb5fc219ac?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://academy-content.apkpro.ru/ru/lesson/67a970f3-886c-4eb9-8021-aafb5fc219ac?backUrl=%2Fru%2Fcatalog%2F06%2F08%3Fclass%3D08
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024/re-4a147c77-d44e-43dc-a32c-a1148aaa5212
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/tipy-razmnozheniia-organizmov-6844024/re-4a147c77-d44e-43dc-a32c-a1148aaa5212
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-0630-40cc-aed5-10554ed6e712

" pa3BUTHUC ITOJIOBBIX KJICTOK.

JlaGopaTtopHnas pabota
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHC
OpPraHu3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH
13 3aPO/IBIIIECBBIX JIUCTKOB

Poct u pazBuTHe )KUBOTHBIX.
JlaGopatopHas paboTa
«BbIsiBI€HNE TPU3HAKOB
CXO/ICTBA 3apO/IbIIeit
MO3BOHOYHBIX KUBOTHBIX»

PasMHOXeHuUE U pa3BuTHE
pacrenwuii. JlaboparopHas
pabota «CTpoeHHre OpraHoB
Pa3MHOKEHUs BBICIIUX
pacTeHun»

I/ICTOpI/I}I CTaHOBJICHUA 1
Pa3BUTHA T'CHECTUKU KaK

HayKu

0.5

0.5

12.
03.
202

13.
03.
202

19.
03.
202

19.
03.
202

20.
03.
202

24,
03.
202

6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-0630-40cc-aed5-10554ed6e712

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-

individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-
363169529537

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-
individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-
363169529537

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-
individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-
363169529537

https://www.vaklass.ru/p/biologia/6-klass/zhiznedeiatelnost-rastitelnykh-organizmov-
14968/bespoloe-i-polovoe-razmnozhenie-rastenii-13861/re-df8e3e60-b339-4ce4-9506-
95935106fbh9e

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-
6844029/re-e691fb6c-d287-4c28-8812-5fbba95361ba



https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-de6ec18c-0630-40cc-aed5-10554ed6e712
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/etapy-individualnogo-razvitiia-organizmov-ontogenez-6844026/re-8e56e9ba-df71-4101-89dc-3631695a9537
https://www.yaklass.ru/p/biologia/6-klass/zhiznedeiatelnost-rastitelnykh-organizmov-14968/bespoloe-i-polovoe-razmnozhenie-rastenii-13861/re-df8e3e60-b339-4ce4-9506-95935106fb9e
https://www.yaklass.ru/p/biologia/6-klass/zhiznedeiatelnost-rastitelnykh-organizmov-14968/bespoloe-i-polovoe-razmnozhenie-rastenii-13861/re-df8e3e60-b339-4ce4-9506-95935106fb9e
https://www.yaklass.ru/p/biologia/6-klass/zhiznedeiatelnost-rastitelnykh-organizmov-14968/bespoloe-i-polovoe-razmnozhenie-rastenii-13861/re-df8e3e60-b339-4ce4-9506-95935106fb9e
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-e691fb6c-d287-4c28-8812-5fbba95361ba
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-e691fb6c-d287-4c28-8812-5fbba95361ba
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-e691fb6c-d287-4c28-8812-5fbba95361ba

OCHOBHBIC TIOHSTHS U
CHUMBOJIBI T€HETHUKH.
JlaboparopHas paboTa
«Ipo3oduna kak 00BEKT
TCHETUYECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
ckpemuBanue. [Ipaktnaeckas
pabota "Uzyuenue
pe3yiIbTaToB
MOHOTUOPHUIHOTO
CKpeLIMBaHus y Apo30¢uist"

[{uTonoruyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKpEeLBaHUS

AHanu3upyrolee
ckpeuuBanue. Hermonnoe
JIOMUHUPOBaHUE

JurnbpuaHoe CKpemuBaHue.
[IpakTuyeckas pabora
«3y4yeHue pe3yabTaToB
TUTHOPHUIHOTO CKPEIUBAHUS

0.5

0.5

0.5

24,
03.
202

26.
03.
202

09.
04.
202

09.
04.
202

10.
04.
202

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-

6844029/re-bb61c8be-b12b-4c62-b9a3-da4604155e7a

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/analiziruiushchee-skreshchivanie-6844033

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-bb61c8be-b12b-4c62-b9a3-da4604155e7a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-bb61c8be-b12b-4c62-b9a3-da4604155e7a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-bb61c8be-b12b-4c62-b9a3-da4604155e7a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-6844031
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/analiziruiushchee-skreshchivanie-6844033
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035

y IpO30(HITBD»

I{uTonornueckre OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

CrerieHHO€e HAaCIEIOBaHNE
MIPU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

T'e”eTuka mona

I'eHoTum Kak nenocTHagd
cucreMa

['eneTnueckuii KOHTPOJb
pa3BUTHS PACTCHHUIA,
JKUBOTHBIX U YEJIOBEKa

16.
04.
202

16.
04.
202

17.
04.
202

23.
04.
202

23.
04.
202

24.
04.

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-6844035
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/raboty-morgana-khromosomnaia-teoriia-6844037
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039

M3MeHYnBOCTH IPU3HAKOB.
Bunasl n3smMenunBocTH

MonudukarmonHas
W3MEHYUBOCTH

Bapuaunonsslii psia u
BapHUaIlMOHHAsI KpUBasl.
JlaGopaTtopHnast pabota
«Uccnenosanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoenue
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'enorunnueckas
U3MEHYUBOCTD.
KomMmOunarusHas
A3MEHYNBOCTD

MyrannonHas
W3MEHYHBOCTb.
[IpakTuyeckas pabora

0.5

0.5

202

28.
04.
202

28.
04.
202

30.
04.
202

06.
05.
202

06.
05.

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/mutatcionnaia-izmenchivost-6844043

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-6844043

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-6844043

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-6844043

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-6844043



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043

«MyTtanuu y 1po3o¢puisl (Ha
TOTOBBIX MUKPOIIPETIapaTax )»

3aKOHOMEPHOCTHU
MYTaIMOHHOT'O TpoIIecca. 0
ONUIeHEeTHKA U DIIMT'C€HOMHUKA

I'eneTnka geoBeka.
[IpakTuueckas pabora 05
«CocTaBieHue U aHAJIN3 '

POAOCIOBHOM

MeToabl MEAUITMHCKOM
T€HETUKU

3HaueHne MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN
U JICUEHUH T€HETHYECKUX
3a00J1€BaHNH YeIOBEKa

OCHOBHBIE TTOHSTHS
ceneknuu. JlaboparopHas
pabota «/3yueHnue copToB 05
KYJIBTYPHBIX PAaCTCHHH 1

MOPOJI TOMAIITHUX

KHUBOTHBIX)»

Mertoabl CeeKIIMOHHON 0.5

202

07.
05.
202

13.
05.
202

13.
05.
202

14.
05.
202

20.
05.
202

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/mutatcionnaia-izmenchivost-6844043

https://www.vaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-

6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-

priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-

6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/mutatcionnaia-izmenchivost-6844043
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-6844029/re-ce485198-c3a5-451b-a020-0c82d6b45d00
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee

o

pabotsr. JlabopaTopHas
pabota «/3yueHre METO10B
CEJICKIIMU PaCTCHHII»

JlocTukeHus CeJIeKIINU
pacTeHUM U KUBOTHBIX.
[TpakTiueckas pabota

«IIpuBuBKa pacTeHUI»

CoxpaHeHnue, U3y4eHue u
UCIIOJIb30BAHUE
TEHETHYECKUX PECYPCOB

BuoTtexHOMOTMs KaK HAayKa U
0Tpacib MPOU3BO/ICTBA.
[pakTrueckas padoTa
«M3yueHnue 06beKTOB
OMOTEXHOJIOTHM»

OcHOBHBIC HaITpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH

XpOMOCOMHa}I U IrCHHaid
HHXKCHCPUSA

0.5

20.
05.
202

21.
05.
202

25.
05.
202

25.
05.
202

26.
05.
202

26.
05.
202

priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-
5ca39570-ec81-4116-9023-28506152a2¢e

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-
f64594ff-9ed4-461f-b3ae-77cc8ebl2ae9

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-
priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-
16f0548d-3c55-4d3b-a5e7-af0f43897d9f

https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-
b2ad01be75af?backUrl=%2Fru%?2Fcatalog%2F06%2F11%3Fclass%3D11



https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-5ca39570-ec81-4116-9023-28506152a2ee
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f64594ff-9ed4-461f-b3ae-77cc8eb12ae9
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-6844045/re-f6f0548d-3c55-4d3b-a5e7-af0f43897d9f
https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

Meaunuackue
OHOTEXHOJIOT MU

Pe3epBHbIi ypoK.
[ToBTOpEHME, 0000IICHNE,
cHCTeMaTu3alys 3HaHUH

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

135

26.
05.
202



11 KJIACC

KoanuecTtBo
4acoB
Ko
IIp
HT
aKT
0
Tema P nye
Jb
Ypoka CKHU
HBI
e
e
paod
pa
oT
oot
bl
bl
DBOJIIOIIAO
HHas
0 0
teopus Y.
[apsuna
JBrxyiue
CHUJIBI
SBOJIIOIAHT 0 0
BHUIOB 110 Y.
HapBuny

il
a
T
a

U

y
q
e
H
"
A

RO NOONO

oM ©o N o

DJeKTpOHHbIE M(POBBIe 00pa3oBaTEIbHbIE PECYPChI

https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2Fru%?2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2Fru%?2Fcataloqg%2F06%2F11%3Fclass%3D11



https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

Bopsba 3a
CyIIECTBOBA
HUE,
€CTEeCTBEHH
Bl U
UCKYCCTBCH
HBII 0TOOD

®opmupoBa
HUE
CUHTETHNYEC
KOW TEOpHH
ABOJIFOLINN

ITarsl
SBOJTIOIMOH
HOTO
mpoiiecca:
MHUKPO3BOJI
FOLIMS B
MaKpO3BOJI
FOLIMS

6]

TN ON ©O © O TN OMN©O WO

N OMN©O ©O

https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-

b2ad01be75af?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a-9e76-

286103e5af16?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11



https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

[Tonynsuust

3JIEeMEHTapH 0 0
as eIMHULIA

SBOJIIOIIUU

3aKkoH
TE€HETUYECK
oro
paBHOBeECHS
Jx. Xapau,
B.
BaiinGepra.
Jlaboparop
Has paboTa
«BpIsABIEHU
e
U3MEHYHBO
CTH Y
ocobeit
OJIHOTO
BUJIA»
DneMeHTap
HBIC
(bakTopbI
ABOJTIOLIUN

UUNON © O O

UGN ON ©O O

(20

https://academy-content.apkpro.ru/ru/lesson/al56d7a4-2580-4123-a777-
188444dal572?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b671-
£268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11



https://academy-content.apkpro.ru/ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

Dddexr

OCHOBATeIs
. Oddexr
OYTBHUIOUHO
ro
TOPJIBIIIKA

Murpanumu.
M3omsamun
TIOIYJISIAMN:
reorpaguue
cKasl,
Ouonoruuec
Kas

EctecTtBenn
BIif OTOOD
HATIPAaBIISIO
805054
daktop

UGN ON®©O©OWN UGN ON © O N B N oON©

N © O wN

https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-
£268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-
£268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/304a891f-8df8-4b19-9753-
8f3275cae0f6?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11



https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

9BOJJIIOIIMH

IMomoBoi
otbop

[Tpucnoco6
JICHHOCTh
OpPTraHU3MOB
KaK
pe3yabTar
MHUKPOIBOII
IOITUH.
Jlaboparop
Has paboTa
«M3yuenune
apomopho3
OB U
UIM0aIanTa
100507 0%
pacTeHuil u
KUBOTHBIX»

[Tpumepsr 0 0.5

(621 \S]

G ONO©ORN

UGN ON OO O W

https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-

6e90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-



https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

pUCIocod
JICHUH y
OpraHU3MOB

Mopdosoru
4ecKue,
duznonoru
YECKHe,
onoxumuue
CKHE,
MIOBEJICHYEC
KHe.
JlaGopatop
Has pabora
«ITpucnoco
OsieHust
OpPTaHU3MOB
U UX
OTHOCHUTEIb
Hasl
nenecoodpa
3HOCTB»

Bun, ero
KPUTEPUU U
CTPYKTYpA.
Jlaboparop
Has paboTa
«CpaBHeHH
€ BUJIOB 110
Mopdosoru

0.5

NONOBR PO

6€90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-
7dc4f8a6t511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11



https://academy-content.apkpro.ru/ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

YECKOMY
KPUTEPUIO»

Crpykrypa
BUJA

Bunoobpas
OBaHHUeE KaK
pe3ynbTar
MHUKPOIBOJT
FOIINH

CBs3b
MHUKPOIBOJT
FOLIMU 1
SITUJIEMHOJT
OTMH

UOUNONOPR ®O

https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-
7dc4f8a6t511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ae18-
f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/132b9d46-14d0-49ca-afeb-
1f9ed6131a0a?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25
D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D
0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F



https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/132b9d46-14d0-49ca-afeb-1f9ed6131a0a?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F

MakposBo
FOLIHSL.
[TaneonTon
OTUYecKue
METO/IbI
U3y4YeHUs
ABOJTIOIIUN

buoreorpa
¢duaeckue
METO/IbI
U3y4yeHus
SBOJIIOLUH

DOmMOpuonor
UYECKUe U
CpaBHUTEIb
HO-
MopdoI0TH
YecKue
METOIbI
U3Y4YEHUS
IBOJTIOIUH

Monexyisp
HO-

N ONOR MR GNONOR MR

N ONOR R

https://academy-content.apkpro.ru/ru/lesson/864a61a0-660e-4da2-a1d6-
399d3badc168?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%2
5D0%25B0%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE %25
D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F



https://academy-content.apkpro.ru/ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B0%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B0%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B0%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/864a61a0-660e-4da2-a1d6-399d3badc168?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B0%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F

T€HETUYECK
ue,
OHOXHUMUYE
CKHE U
MaTemMaTu4
ecKue
METOIBI
U3YYCHUS
SBOJIIOIUU

OO0miue
3aKOHOMED
HOCTH
DBOIIOIUN

AnanTuBHa

A paguanus.

Hepasnome
PHOCTB
TEMIIOB
JBOJIIOLINH

Hayunsie
TUIIOTE3bI

N ONO PR

CNONOREREPN

GNONORNN

o

https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ael8-
f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11

https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914-9da0-
ba9bad6f0889?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BF%25



https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
https://academy-content.apkpro.ru/ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11
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https://academy-content.apkpro.ru/ru/lesson/7d566658-a577-497d-8c1a-51047edcb027?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D0%25B8%25D1%2581%25D1%2582%25D0%25BE%25D1%2580%25D0%25B8%25D1%258F%2520%25D0%25B7%25D0%25B5%25D0%25BC%25D0%25BB%25D0%25B8
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https://academy-content.apkpro.ru/ru/lesson/91d9d490-dea0-41ba-82af-5cdd171ab6da?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F%2520%25D0%25B6%25D0%25B8%25D0%25B2%25D0%25BE%25D1%2582%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2520%25D0%25BC%25D0%25B8%25D1%2580%25D0%25B0
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTh 3HAHWUW O MECTE W POJNH OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMuUpOBaHUU COBpEMEHHOM
€CTeCTBEHHOHAYYHO!H KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BAXKHBIX COIMAIBHO-ITUYECKUX, IKOHOMHYECKHX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
panroHaIBLHOTO MIPUPOIOTIONL30BAHUS, B dbopMUpOBaHUH
[IEHHOCTHOTO OTHOIICHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC

POCCHUICKHX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METO/AaX HAay4YHOTO
MO3HAHMS, UCIIONIB3YEMBIX B OMOJOTMYECKUX HCCICTOBAHMSX JKUBBIX
O0OBEKTOB M 3KOCHUCTEM (ONHUCaHHE, HW3MEpPEHHUE, IPOBEICHUE
HaOJt0/IeHNH); croco0aMy BBISBJICHUS M OLIEHKH AaHTPOIIOI€HHBIX
W3MEHEHUH B TIPHPO/IC.

2 YMeHne BBIIBUTATh THIIOTE3BI, MPOBEPSATh MX IKCHEPUMEHTATBHBIMA
cpenctBaMu, (GOpPMYyIHpys LeNb HCCIEIOBAaHUS, aHAJIM3HPOBATH
MIOJTy4YEHHBIE PE3YJIbTAThI U J1€1aTh BBIBO/BI.

BbIsiBIeHHMEe 3aBUCUMOCTH  MEXIY MCCIEIyeMbIMH BEJITHYHMHAMM,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaToOB U ()OPMYITHPOBAHNE BHIBOJOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTI/IfI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOW OHMOJOTMYECKMX 3HAaHUM, KoTopas
BKJIFOYAET: OCHOBOIIOJIAraroife OMOJOrHYeCKHe TEPMUHBI U TMOHSATHUS
(KuU3Hb, KIJI€TKa, TKaHb, OpraH, OPraHuU3M, BHUJ, TMOMYJISALMA,
9KOcHCTeMa, OuoleHo3, Ouocdepa; MeTabonusM, TOMEOCTa3,
KJICTOYHBIA ~ MUMMYHHTET, OWOCHHTE3  Oeika, OHOIMOJUMEpHI,
JTUCKPETHOCT, caMOperyJIsus, CaMOBOCITPOU3BEICHUE,
HACJIEICTBEHHOCTh, HW3MEHUYMBOCTb, JHEPro3aBUCUMOCTb, pOCT U
pa3BUTHE);

Ouosjormyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO HUMMyHHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUs HacieacTBeHHOCTH T.

MopraHa, 3aKOH 3apoAbIICBOr0 CXOACTBA K. Eapa, 9BOJIOIIMOHHAasA



teopuss Y. JlapBuHa, CHHTETHYECKAass TEOPUS SBOJIOLUUHU, TEOPUS
antpornorenHeza Y. Jlapsuna; Teopus Oumoreoneno3a B.H. Cykauépa;
yuenue H.W. BaBuiioBa o meHTpax MHOrooOpasus M HMPOUCXOXKICHUS
KyJbTypHbIX pacTeHuid, ydyeHue A.H. CeBepuoBa o0 mnytax u
HaIpaBJICHUSX 3BOIOIUH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (eAUHOOOPA3Hs MOTOMKOB MEPBOT0 MOKOJICHUS, PACUICTIIICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacCleIOBaHMS Npu3HakoB ['. Mennens;
CUEIUIEHHOTO HAacJIeJOBaHUs IPU3HAKOB M HAPYIICHHS CLEIUICHUS
resoB T. MopraHa; roMoJIOTMYECKUX DPSJAOB B HACIEICTBEHHOH
n3MeHunBocty H.M. BaBunoBa; renermuyeckoro paBHoBecus Jx.
Xapou u B. Baitabepra; 3apoapimeBoro cxoxactBa K. bopa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MuHumyma lO. JInbuxa, sK0nOruueckoil nupamuabl YUcell,
OMOMAacChl U DHEPTHUH);

runoresbl (koauepBatHoi A.M. Omnapuna, mepBuuHOro OynboHa J[x.

Xounpaeitna, mukpocdep C. Dokca, pudozuma T. Uek)

VYMmenue peuiatb IMOHWCKOBLIC OuoJ0ruYecKUe 3aga4u; BbIABJIATH
MIPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCICAYCMbIMHA
OMOJIOrHYECKUMU O6’beKTaMI/I, npooeccaMu W ABJICHUAMHA; OCJIATb
BbIBOJIbI U ITPOTHO3bI HA OCHOBAHHUHU IMOJITYYCHHBIX PE3YJIbTATOB,

COCTaBJIAATb TCHOTUIIMYCCKHUE CXEMbI CKPCIIMBAHUS JIA PA3HBIX THIIOB
HacCJICOAOBaHHWA MMPHU3HAKOB Y OPTraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCIICCTB U DHCPI'UU B 3KOCUCTEMAX (I_ICHI/I NUTaHus, TMIICBLIC CCTI/I)

YMeHHne yCTaHaBIMBATh B3aWMOCBSI3M  MEXKIY CTPOCHHEM U
(GYHKIMAMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEeW, opraHamu u
CHUCTeMaMM OpraHOB y pAacTE€HUM, >KUBOTHBIX M YEJIOBEKAa; MEXIY
JTaraMu OOMEHa BEUIECTB; ATAallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAIBHOTO Pa3BUTHS; TEHOTHUIIOM
u  ¢eHorunomMm, ¢eHotunoM U (pakTopaMu cpenbl  OOUTaHMS;
IporeccaMy  SBOJIONUM; JABIKYUIMMHM CHJIAMH  aHTPOIIOTeHe3a;
KOMIIOHEHTAMH DPA3JIUYHBIX 3KOCHUCTEM W TPUCTIOCOOJICHUSMH K HHUM

OpraHu3MOB

VYMmenne BBIIACIIATh CYIICCTBCHHBIC ITPHU3HAKN !

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, IKOCHCTEM H
Ouocdeprl; CTPOCHUS OPraHOB M CHUCTEM OpraHOB pacTeHUH,

JKHUBOTHBIX, YCJIOBEKA, MPOUCCCOB KUSHCACATCIbHOCTHU, ITPOTCKAOIINX



B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX
nporeccoB: oOMeHa BemecTB (Merabonu3Mm), uHGOpMALMUA H
IPEBpAIICHHs SHEPTUHU, OPOXKEHHUS, aBTOTPOGHOTO M IreTepoTpO(hHOTrO
THIIOB NHTaHWsA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
raMeToreHesa, HMOpHUOreHe3a, MNOCTIMOPHOHAIBHOTO  Pa3BUTH,
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBHS T'CHOB, TETEPO3UCa; JACHCTBUH HCKYCCTBEHHOTO
oTOOpa, CTaOMIM3UPYIOUIETO,  JBIKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; a/uIONaTPUYECKOro M CHMIATPHUYECKOTO
BI/III006pa3OBaHI/I$I; BJIMAAHUA ABWIKYHIUX CHUJI 3BOJIFOLUK Ha I‘GHO(l)OHZ[
HOIYJISIIUN; MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpeae OOWTaHus,
YepeOBaHMs HANpaBJICHUH 5SBOJIIOIHMH; KPYroBOpOTa BEIIECTB |

IIOTOKA QHCPIUr B SKOCHUCTCMaAX

ChopMHPOBAaHHOCT YMEHHUS BBIICIATh CYIICCTBEHHBIC MPU3HAKH
BUPYCOB, KIETOK IIPOKapUOT U JYKapUOT, OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OMOI€OIIEHO30B U DKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB M MIPEBPAILCHHUS SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPCHHMS, Ppa3BUTHSA U
Pa3MHOKCHHUS, HHIUBHIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
O0pBOBI 3a CYIIECTBOBAHKE, €CTECTBEHHOTO 0TOOPA, BHI000Pa30BaHuU,
MIPHUCIIOCOOJCHHOCTH OPraHM3MOB K Cpefie OOMTaHWs, BIUSHHS
KOMIIOHEHTOB 2KOCHCTEM, aHTpOHOFeHHI)IX I/I3M€HCHHI7[ B DKOCHUCTCMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W IMPEBPAIICHUS SHEPTHH B
ouocdepe

YMenune HCIIOJIb30BaTh COOTBETCTBYIOIIUEC apryMEHTHI,
OMOJIOTUYECKYI0 TEPMHUHOJOTHIO M CHMBOJIUKY JIJISl JIOKa3aTeNIbCTBA
pOI[CTBa OpFaHI/I3MOB paSHI)IX CUCTCMATHNUYCCKHUX prnl'[; B3aUMOCBA3U
OpPraHu3MOB W cpelabl OOMTAaHWS;, €IUHCTBA YEJIOBCUCCKUX pac;
HEOOXOMMOCTH 3JI0POBOTO 00pa3a )KHM3HH, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M DKOCHCTEM KaK YCJOBUS COCYIICCTBOBAHHS TPUPOIBI U

YCI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHHWBAaTh WH(POPMANHUIO OHOJIOTHYECKOTO
COJIepKaHUs; WHTEPIPETUPOBATH ITUUECKHE ACMEKThl COBPEMEHHBIX
UCCIIEIOBaHUK B~ OWONIOTMM,  MEOUIMHE,  OWOTEXHOJOTHU;
paccMaTpuBaTth rI100aNbHBIC 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO
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HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemenHas Ouonoruss — KOMIUIEKCHas Hayka. buosornueckue Hayku U
u3ydyaemble UMM mpoOiembl. DyHAaMEHTadbHbIC, NMPUKIATHBIE U IOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOUN
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueil. 3HaueHue OMOJIOTUU B
MPAaKTUYECKOW JIESITEIIbBHOCTU YEJOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeaMeT u3ydeHusi Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XUMHUYECKOI'O0 COCTaBa, AUCKPETHOCTh U ILIEJIOCTHOCTb, CIOKHOCTh H
YIOPSAA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTD, CaMOOpraHu3alys,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM KUBBIX CUCTEM: MOJIEKYJSPHBIM, KIETOUYHBIM, TKAHEBbIH,
OpraHu3MEHHBIH, MO YJISIIUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(Obnoreonenoruueckuii), O6uochepHsiii. Ilporecchl, npoucxondiue B KHUBBIX
cucremax. OCHOBHbIE TNpHU3HAKH >KUBOro. JKu3Hb Kak (opma cyliecTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HabOmioneHue, u3MepeHHE, HKCIEPUMEHT,
cucreMarusanus, wmertaaHaiu3. lloHsaTHME O 3aBUCMMOM M HE3aBUCHMOU
nepemeHHoH. [ImannpoBanue skcnepumenTa. [locTaHOBKAa M MpoBepKa TMIIOTES.
HyneBast runore3a. Ilonstue BbeIOOpKM u €€ nocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJIYYEHHBIX Ppe3yJbTaToB.
[IpynunHEl HMCKaKeHUs pe3yJbTaTOB JKCIepuMeHTa. [IoHATHE cTaTHCTHYEeCKOro

TECTa
Knerka kak Ouojorudyeckas cucrema

Krnerka — cTpykTypHO-GyHKIIMOHANTBHAS €AMHULIA XUBOTO. VcTOpUS OTKpBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
Meroapl  MOJIGKYJISIPHOM W KJIETOYHOW  OHMOJIOTHH: MUKPOCKOIIHS,
xpomatorpadus, 3meKkTpodope3, METOJ MEUYEHbIX aTOMOB, IuddepeHIanibHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHUEC KIICTOK

XUMUYECKUH COCTAB KJIETKH. Makpo-, MUKPO- U YIbTPaMHKPO3JIeMEHTHI. Boma u

et POJib KaK paCTBOPHUTCIIA, PCArcHTa, y4aCTHUC B CTPYKTYPHUPOBAHHU KIICTKH,
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TEIUIOpErysaiui. MuHepanbHbIe BEHIeCTBA KJICTKH, MX OWOIIOTUYECKas POJib.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepbl. benku. AMHHOKHCIOTHBIH cOcTaB  OEJIKOB.
Crtpyktypbl OenkoBoi Mouekynbl. IlepBuunasi cTpykrypa Oeika, HenTHAHAs
CBA3b. BrTopuuHas, TpeTuyHas, dYETBEPTHUYHAS CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxos. buonorndeckue GyHKIuu OEnKoB.
VYrneBonpl. MoHOcaxapuipl, IUCaxapuibl, OJUTOCaXapHabl U MOJUCAXAPUJIBIL.
OO0muit mnaH cTpoeHUss U (PU3UKO-XMMHUYECKHE CBOICTBA  yIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. TuapodunsHo-ruapodoOHBIe cBoiicTBa. Kiaccudukamus TUNUIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepounabl. buonoruueckue ¢GyHKIINH
munuaoB. O61ume cBoicTBa OMOIOTHYECKUX MeMOpaH — TeKy4ecTh, CHOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneoruasl. IIpunnun xommnementapHoctu. [IpaBuno Yapradhda. Crtpykrypa
JIHK — nBoitHas criupans. Mectonaxoxaenue u ouonorudeckue ¢pynkuu JJHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmoinekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, MX QYHKIIUU B
kierke. CekBenuposanue JJHK.

CrpykrypHast Ouosiorusi: OMOXUMHUYECKHE U OHWO(DU3UYECKHE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl  KJIETOK: dyKapuoTHueckas U  IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kietku. Kierounas crenka OakTepuil U apXxew.
OcobeHHocTH CTpoeHusi TrerepoTpoHON U aBTOTPO(PHON NPOKAPUOTUUYECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre u (PyHKIIMOHMpPOBAHUE HYKApHOTHUECKOW KieTKu. Ilma3marudeckas
MeMmOpaHa (mazmanemma). CTpykTypa Iuia3MaTHueckoil MemOpansl. TpaHcrnopt
BEUIECTB uepe3 IUIa3MaTU4YecKylo MeMmOpaHy: naccuBHbBIA  (auddysus,
oOnery€énnass nud@y3us), aKTUBHBIN (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomymponunaemocts MeMOpanbl. Pabora HaTpuii-kanueBoro
Hacoca. DHJIOUMTO3: MHHOIMTO3, (aronuro3. OK301uTOo3. KierouHas creHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. Iluto3ons. Llutockener. JIBmkeHwe mnuTomniaasmbl. OpraHouibl
KineTku. OpHoOMeMOpaHHbIE OpPraHOWABl KIJIETKH: SHAOIUIa3MaTh4ecKas CeTb
(3IIC), anmapar 'onbmaku, TM30COMBI, UX CTpoeHHEe M (QyHKIMH. B3anumMocBs3b
0JIHOMEMOpaHHBIX OpPraHOUAOB KiIeTKH. CTpoeHHe TpaHyJISPHOIO PETHKYIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkwmii
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUH peTukynyM. CekpeTopHas (QyHKUUS
annapara ['ompmxu. Tpancnopr BemecTB B KieTKe. Bakyonum pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMH MUTOXOHAPHA M miactuia. [lepBuyHBIE, BTOpPUYHBIE H
CIIO)KHBIE  IJIACTUABl  (DOTOCHMHTE3MPYIOUIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opraHousl kietkn CrTpoeHune M (QYHKUHMM HeMeMOpaHHBIX
OpraHouJ0B KJIETKU. Pubocombl. MukpopmiamMeHTbl. MBIIIEYHbIE KIETKH.
Muxkpotpybouku. Kierounsiit mnentp. CTpoeHHe M JBU)KCHHE J>KIYTUKOB U
pecHnyek. MUKpoTpyOouKkH UTOILIa3Mbl. LleHTprob.

Snpo. ObGonouka szpa, XpoMaTWH, KapHOIUIa3Ma, SAPBIIIKH, X CTPOCHHUE U
¢bynkuuu. SnepHbii 6enKoBBI MaTpuKC. [IpocTpaHCTBEHHOE pacIooKeHUe
XpoMOcOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK JYKapuoT

(pacTuTenbHOM, YKUBOTHOW, TPUOHOIN)

AccuMuISILMSL M JUCCUMMIISIIUS — JIBE CTOPOHBI MeTabonu3ma. Turbel oOMeHa
BEIIECTB: aBTOTPOQHBIA U TeTePOTPOPHBIA. YdacTHe KUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obecriedeHne KieTku: mpeBpamenne ATD B
oOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakuuil KIETOYHOIrO
Metabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBHS.
Kodepmentsl. OTinuns GpepMEeHTOB OT HEOPTaHWYECKUX KaTaau3aTropoB. bemku-
aKTUBATOPbl M OENKU-MHTMOUTOPBL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OpraHMuYecKux BemecTB B KieTke. dorocuHre3. Ponb
XJIOpOIUIacTOB B mporecce (orocuHTe3a. CBeroBas U TeMHOBas (a3bl.
[IponykTuBHOCTH (poTOCHHTE3a. BiusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHULIHPYIOIINE
OakTepuu, Kejae300aKTepuu, cepoOaKTepHu, BOAOPOJHbIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bunel Opoxkenus. IIpogykTel OpokeHuss U uUX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3MBbl Kak OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. JTambl dHEpPreTudeckoro oomena. [loAroToBUTETHHBIM
sTan. [ MMKonamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OkucCiIeHHE, WM KJIETOYHOE IbIXxaHHE. Poiab MUTOXOHIpHUH B
mporeccax OHOJIOTHYECKOT0 OKUCJICHHUS. Huknnyeckue peaxIuu.

OxucnurensHoe dochopunupoBanue. [IpenmymiecTBa adpoOHOTO MyTH OOMEHa



2.5

2.6

3.1

BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCT IHEPTETUIECKOTO 0OMeHa

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B pEaKLHUAX
MaTPUYHOTO CUHTE3A. Peanuzanust ~ HacneACTBEHHOW — HMH(OpMAIUH.
I'enetnueckuii kon, ero cpoicrea. TpaHckpunuus — marpuunblii cuHre3 PHK.
[IpyHIMIBI ~ TPAHCKPUIILIUK:  KOMIUIEMEHTapHOCTb,  AHTHUIAPAJUIEIbHOCTD,
ACUMMETPUYHOCTh. TpaHcisiuuss u e€ stambl. Yuacthe TpancnoptHeix PHK B
Oouocunrese Oenka. YcnoBusi Onocuntesa Oenka. KoaupoBaHune aMHUHOKHCIIOT.
Poins pubocom B 6GuocunTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsius akTUBHOCTH F€HOB Y
npokapuot. ['mnore3a onepona (®. XKako6, K. Mano). Perynsanus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMbI KU3HM W oOnMraTHele napasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBanus yenoBeka, >KMBOTHBIX, pactenuit. CIINJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounbnii 1ukn, ero mepuonsl W perymsuus. HWaTtepdaza u  MHUTOS.
OcobeHHOCTH TIPOIecCcOB, MpoTekamux B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernmueckuil  (HOCTMHTOTHYECKHH), CUHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(Da3bI.

Marpuunsiii cunte3 JAHK — permmkanms. I[lpunnuner permkanmu  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJLIEIBHOCTD.
Mexanusm permnkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Ternomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKH — KapuOTHIl. JIUIUIOMIHBIA WU
raliouIHbIl  Habopel XpoMocoM. ['omosorumusble XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenune xietkn — MuTo3. CTaguu MUTO3a U NMPOMCXOMAAIIME B HUX MPOLECCHI.
Tunsl mMuto3a. KaprnoknHe3 M IUTOKMHE3. buosornyeckoe 3Hau€HUE MHUTO3a.
Perymauus muToTHYEecKOoro nukia KieTkd. IIporpammupyemast KiaeToudHas
ru0esp — anomnros.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpPaHI/ISM Kak OMOJIOTHYeCcKas CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe (BKJIIOYAash BEreTaTHBHOE) W
monoBoe. Bunmbl  Oecmonoro  pa3MHOXXEHHS: TIOYKOBaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kKneTKU, Uiu rameTsl. Meito3. Ctaguu meiiosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornuecknii cMpIci Meiio3a



3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButue. I'ameToreHe3 y >KUBOTHBIX. [losioBble Kene3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrepmaToreHe3 M OOIEHE3.
Crpoenue mnojoBbIX KIeTOK. OIJIOJOTBOpeHHE W 3IMOPUOHAIBLHOE pPAa3BUTHE
*KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)XHOE, BHyTpeHHEe. [lapTeHorenes.
WuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHTOreHes3). Cragum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe JarymkH). J[podnenue. Tunsl npobnenus. OcoOeHHOCTH
IpoOJieHusT MJICKOMMUTAIOMIMX. 3apObIIeBble JTUCTKU (racTpysisaius). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE 4YacTeu
Pa3BHUBAIOIIECTOCS 3apOoJbIma (IMOpPHOHANBHAS WHIYKIHS). 3aKiajgka IulaHa
CTPOEHHUsI JKMBOTHOTIO KAaK pPE3yJIbTaT MEPApPXUUYECKHX B3aUMOJCHCTBUN T€HOB.
Bnusnue Ha »MOpHOHAIbHOE pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYXKAIOIIeH
Cpebl.

Poct u pa3zBurtue xuBoTHbIX. [TocTaMOpronanbHbIil nepuo. Ilpsmoe u Henpsimoe
pazButue. PazButne ¢ Meramopho3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MPSMOIO0 M HEOPSIMOrO pa3BUTHUSA, UX
pacnpocTpaHeHue B mnpupoze. Tumbl pocta XKUBOTHBIX. DaKTOpPbl pPEryisuu
pocTta JKMBOTHBIX M 4enoBeka. CTaaiuu NOCTIMOPUOHAIBLHOTO pPa3BUTUS Y
YKUBOTHBIX U 4esioBeka. [lepuoapl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButue pacrenwit. ['ametrodur um cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHue cCrmop B IMpolecce Meno3a.
'amerorenes y pacrenuil. OIMIOAOTBOPEHUE U PA3BUTHE PACTUTEIbHBIX
Oopranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuit. OOpa3oBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiannuu OHTOICHE3a Y paCTeHI/Iﬁ N )KXUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTHUKM KAaK HaAYKH. OcHOBHBIC
TCHETHYCCKHE IIOHATHS UM CHMBOJBI. [ OMOJIOrMYHEBIC XPOMOCOMBI, AJIJICIIBHBIC
I'CHBbI, aJIbTCPHATHUBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIfI IMPpU3HaAK,
roMo3uroTa, rerepo3urora, 4YucCTas IJIMHUA, FI/I6pI/I)IH, T'CHOTMHII, (I)GHOTI/IH.
OcHoBHbBIC MCETO/AbI I'CHCTHUKU: FI/I6pI/I,Z[OJIOFI/I‘ICCKHI>'I, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHemns — 3aK0H eMHO00pa3us
rubpuioB mnepBoro mnokoseHus. IlpaBuno ngomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIUIeHUs MpU3HAKOB. lluTosiormdyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTOuHBI XapakTep Hacael0BaHUs.
Pacmennenne npu3HakoB pY HEMTOJIHOM JTOMUHUPOBAHUH.

JlurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HEe3aBHCHUMOI'O

HaCcJICJO0BaHUsA IMPU3HAKOB. I_[I/ITOJIOFI/ILICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/II[HOTO
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CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Paborer T. Moprana. CremieHHoe
HAacJe0BAaHUE TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY TFeHaMH. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIIPENENECHUs IMoja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblli U TeTepOraMeTHbI MoJ. ['eHeTndeckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBanue mpU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

l'enoTun kak uenoctHas cucrema. Ilneiorponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXKECTBEHHbI aiuienu3M. B3anMoneicTBHE HEauIeNbHbIX TI'E€HOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

B3aumopeiictBue TreHOTMIIa W Cpelasl Tpu  (POPMUPOBAHWU  (PEHOTHUIIA.
N3MeHunBOCTh NMpu3HakoB. KauecTBEHHbIE U KOJTMYECTBEHHBIC MPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJICICTBEHHAA ¥ HACIEICTBEHHAs.

MonudukanuonHass  MU3MEHYMBOCTh. Poimb  cpembl B (popMupoBaHUU
Moau(UKAITMOHHOW M3MeHYnBOCTH. Hopma peaknmu npu3Haka. BapuanmoHHBIM
psan u BapuanuonHas kpuBas (B. HMoranmncen). CpolicTBa MoaupuKaMoOHHON
N3MEHUYMBOCTH.

I'enotnnnueckass HW3MEHYMBOCTL. CBOMCTBA T'€HOTHUIIMYECKONM HM3MEHYMBOCTH.
Bunbl reHOTUIIMYECKOM M3MEHUNBOCTH: KOMOWHATHBHAS, MyTal[HOHHAS.
KomOuHaTuBHAsT HW3MEHYMBOCTh. Mei03 W MOJOBOM TpolecC — OCHOBA
KOMOMHATHUBHOH W3MEHYUBOCTH. PoJb KOMOMHATHUBHOM W3MEHYUBOCTH B
CO3/IJaHUU TEHETHYECKOTO pa3HOOOpa3us B MpeJiesiax OJHOTO BHU/IA.

MyranuvoHHas HW3MEHYMBOCTh. BuHIbl MyTanuil: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE M HWHAYLUPOBAHHBIE MyTalMU. SaepHble WU
nuToruiazMatuueckue myrainuu. CoMaTHYecKrue W MOJOBbIe MyTanuu. [IpuauHb
BO3HUKHOBEHMS MyTalnui. MyTareHbl W HWX BIUSAHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAILIMOHHOTO IMpoliecca. 3aKOH TOMOJIOTMUECKHX PSAOB B
HacnencTBeHHoi m3MeHunBocty (H.M. BaBunos). BHesnepHas u3MEHYUBOCTh U

HacCJICACTBEHHOCTD

Kapuotun wuenoseka. MexayHapoaHas mporpaMMa HCCIEAOBaHUS T'e€HOMa
gyeoBeka. MeTonbl  W3YYeHHUST TEHETHKM  YeJIOBEKa: TeHeaJOTUYECKH,
OJIM3HELOBLIN, UTOTCHETUUCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUUECKU . CoBpeMeHHOe onpeerIeHue reHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHCII€ C TTOMOIIbIO
[MIIP-anamu3a. HacnencrtBennsle  3a0oyieBaHUs  4YelloBeKa. [ eHHbIE W
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HAaCJIEACTBEHHON

npeaApPacCIIoJIOKCHHOCTBIO. 3HadeHue MEIUIMHCKON T€HETHUKU B NpeaoTBpalICHUN
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4.1

U JICUEHUH T€HETHYECKUX 3a00i1eBaHui uyeaoBeka. CTBOIOBEIE KIETKH

JlomecTrkanus M cenekuus. 3apoXIACHUE CENEKUHUU U JIOMECTUKALMHU. YUYEHHE
H.M. BaBuioBa 0 ULEHTpax NPOHMCXOXAECHUS W MHOT000pa3us KyJbTYPHBIX
pactenuil. Ponb cenexuuy B CO3aHUM COPTOB PACTEHHM M MOPOJ KMBOTHBIX.
Copt, nopoxa, mramMm. 3aKOH T'OMOJOTMYECKHX pSAJOB B HACJIEICTBEHHOU
n3menuuBoctu H.W. BaBuiosa, ero 3naueHue i CENEKIIMOHHON pabOThI.
Metoapl  cenekuMOHHOW paboThl. MckyccTBeHHBIT OTOOp: MaccoBbI U
WHJIUBUYAJIbHBIN. Dramsl KOMOWHAIIMOHHON CCJICKIIUH. UcnreiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C MOMOUIbI OICHKHU
(dbeHoTHa NOTOMCTBA U OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEICKIIMOHHOM pa0oThl. PanuanuoHHbIN 1
XUMHYCCKHA MYTareHe3 Kak WCTOYHHK MYTallMid y KYJIbTYpPHBIX (opm
opranu3moB. Mcnonb3oBaHHE€ TEHOMHOI'O pPENAKTUPOBAHMS U  METOJIOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©CXoIHOTO MaTepHaa AJisi CEJIeKIIHH.
[Tonyuenne nonumuionioB. BHyTpuBuaosas rudpuausanus. binskopoacTBeHHOe
CKpelllMBaHue, Wi HHOpuIuHT. HepoacTBeHHOE CKpellMBaHue, UM ayTOPUIAMHT.
l'etreposuc u ero mnpuuuHbl. Mcnonab3oBaHME TreTepo3uca B CEIEKIMH.
Otmanénnas rubpuamsanus. [Ipeononenue Oecruioauss MEKBHIOBBIX THOPHIIOB.

I[OCTI/I)KCHI/ISI CCJIICKIIMHN paCTeHI/Iﬁ " ) KUBOTHBIX

OOBEKTHI, HCMHOJb3yeMble B OHWOTEXHOJOTUHU, — KIETOYHBbIE W TKAHEBBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBbI, X XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTH: XJIeOOMeUeHNe, TOMy4YeHUE KHUCIOMOJOYHBIX TPOIYKTOB,
BUHOAenue. Mukpobuonorudyeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHUECKUX
texHosioruit. [Ipon3BoacTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB. VckyccTBeHHOE
OIUIOJIOTBOPEHHE. PEKOHCTPYKIMSA SANIEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Mertox TpaHCIUIaHTaUu s1ep KIIETOK.

XpOMOCOMHAasi U TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha W
KoHCcTpynpoBaHue pexkomMOuMHaHTHRIX JIHK. JlocTmkeHUsT © TMepCHeKTUBBI
XpOMOCOMHOM ¥ TI€HHOM MH)XEHepUH. MeauuuHCKue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOOGpaSI/IC OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pazHooOpazue  opranuzmoB.  CoBpeMeHHas  cUcTeMa
opraHudeckoro wmwupa. I[IpuHIMIBI Kinaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHUS M KHU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPHOBI, OJHOKJIETOUHBIE BOJOPOCIHU, IPyrue
npotuctsl. KonoHnanbHble OpraHu3msl. J|BUKEHNE OJJHOKJIETOUHBIX OPraHU3MOB!

amMEOouHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpraHU3MOB.
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PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

MHorokJieTouHble pacTeHHs. B3auMOCBs3b YaCcTell MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak eamHoe uenoe. TkaHu pacreHuid. TuUIBI  pAacTUTENBHBIX TKAHEH:
oOpasoBarenibHas, TOKPOBHAs, IMPOBOJSIINAS, OCHOBHAs, MEXaHHUYECKas.

OcoOenHoctu cTpoeHus, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHU

BererartuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUid. @YHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llormonieHne BOIBI, YIVIEKHCIOINO Tra3a M MHUHEpaJIbHBIX BELIECTB
pactenusimu. Jlpixanue pactenuid. Juddysus razoB uepe3 moBepXHOCTh KIETKH.
TpancriopTHble cuUCTeMbl pacTeHui. Bbigenenue y pacTteHuil. 3ammra y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencrBa NMacCUBHOW M XMMHYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs U perynsiuus y opraHu3moB. Pa3apakuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa U MX 3HAUCHUE

MHOroK/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acTei  MHOTOKJIETOYHOTO
opranusma. TkaHM, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranmusm kak eauHoe 1ennoe. ['omeoctas. TkaHu )KMBOTHBIX U 4elioBeKa. THIIbI
JKUBOTHBIX TKaHEH: OIIUTC/IMAJIbHAdA, COCIUHUTCIIbHAA, MbIIICYHAA, HCPBHAsA.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHONIOKEHUS TKAaHEW B OpraHax

JKHMBOTHBIX U YCJIOBCKa

Opransl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIll 1 BHYTpeHHUU ckeneT. CTpOEHHME W THUIbl COCIUHEHMS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme »xuBoTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIIO)KHEHHE CTPOCHMS
JNETKUX NO3BOHOYHBIX XMBOTHBIX. J[pIXaTelbHas cUCTeMa 4YernoBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy MNOTHUIl U MIIEKONUTAIOMUX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHcropT BemiecTB y XUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucreMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIIEHNsI.  DBOJIIOLIMOHHBIE  YCIOXKHEHHUS CTPOCHHS KPOBEHOCHOMU
CUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opranusmoB. Beinenenue y
#KUBOTHBIX. CoKkpaTuTenbHbIe Bakyosu. Opranbl BblieiaeHus. CBsA3b MMOJIOCTH Tejla
C KPOBEHOCHOW W BBIJEINUTEIBHON CUCTEMAMH. BplneneHue y NO3BOHOYHBIX

KHUBOTHBIX. 3aIJ_II/ITa Y MHOT'OKJICTOYHBIX KHBOTHBIX. HOKpOBLI n ux
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MIPOU3BOTHBIC.

PaznpaxxuMocTh U perymisius y opraHu3MoB. Pa3npakuMocTh y OJTHOKIECTOYHBIX
opranu3MoB. Takcuchl. Pa3apaXMMOCTh W peryisiiusi Yy MHOTOKJICTOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHAs PEryJsIys Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepsHas cucrema u e€ oTAembl. BOIOLNOHHOE YCIOKHEHHE CTPOCHHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pazpabotka anroputmMoB W mporpamMm i d(PPEeKTHBHOW (PYHKIIMOHATBHOU
aHHOTAIlMd  TEHOMOB,  TPAHCKPUIITOMOB,  IIPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl ¥ cUCTEMBI OPTaHOB yesoBeka. OTenbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHas nyra. be3ycioBHble U YCIOBHBIE
peduexcel. I'ymopanbHas peryiasiuss U SHIAOKPUHHAs CHUCTEMa >XMBOTHBIX U
yesoBeka. JKenessl SJHIOKPUHHON CUCTEMBI M UX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBsI3p HEPBHOW ¥ JHIOKPUHHOH cHcTeM. [ unoramamo-rumnodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yCIOBHBIE pe(IIEKChI

3ammrTa opranu3ma oT OosiesHed. IMMmyHHas cucrtema 4venoBeka. Kiierounsiii u
TYMOpaJbHBIA WMMYHUTET. BpoxknEHHBIN, NpHOOPeTEHHBIN crenupuIecKuii
UMMyHHUTET. Teopusi KJIOHaIbHO-celeKTUBHOro wummyHuteta (IL.DOpmnmx,
®.M.beprer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opranbl. Cepjlie, KPOBEHOCHbBIE COCYIbl U KPOBb.
Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryisuus

Jbixanue yenoseka. uddys3us razoB yepe3 NOBEPXHOCTb KIETKH. JlpIxareabHas
cucTeMa d4enoBeka. JlpIxaTenpHas IOBEPXHOCTb. Perymsiuus — gpIxaHus.
JIpIxaTeabHbIe 00BEMBI

IInmeBapurtenbHas cucrtema uenoBeka. OTHENbl NMUIIEBAPUTEIBLHOIO TpPAKTa.
[InmeBapurenpHple  kKene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MAILEBAPEHUE

[TokpoBel m wux mnpownsBoaHble. Opransl BbiaeneHus. llouku. Crpoenue wu
¢byHKMOoHUpOoBaHue HeppoHa. PuibTpanus, ceKpelus 1 oOpaTHOE BCachIBaHUE
KaK MEXaHU3MbI paboThbl OpraHoB BeieneHus. OOpa3zoBaHre MOYH y YeJIOBEKa
JIBukeHue uesnoBeka: MblieyHas cuctema. CKelleTHble MBIIIIBI U MX padora.
CtpoeHue U TUIIBI COEAMHEHNS KOCTEN

TeopI/I}I ABOJIIOLMHU. Pa3BuTHe )XKU3HU Ha 3emite

3BOJIIOI_II/IOHHa$I TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HUMKHOBCHUA
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napsuHMU3Ma. JKn3Hb U HayyHas aearenbHocTh Y. JlapBuHa.
JiBrxymue cuiel 3Boitronuu BujoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTb
pa3sMHOXKEHUs OpraHM3MOB, HACJIEJICTBEHHas H3MEHYMBOCTb, Ooprba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).
Odopmnenne cuaTeTndeckoir Teopun 3Bomronuu (CTD). HelitpanbHas teopus
sBomtorK. CoBpeMeHHAasl HBOJIOIMOHHAS OMONOTHsA. 3HAUYEHUE SBOJIIOIUOHHON

Teopuu B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA

[Momynsamust Kak sieMeHTapHas enuHuna 3Boionud. COBpeMEHHBIE METOMIBI
OLICHKM T€HETUYECKOT0 pa3zHoOoOpa3usi W CTPYKTYypbl nomyisuuid. M3meHeHnue
reHooHAa MOMYJSIIMM KaK 3JEMEHTAPHOE HBOJIIOIMOHHOE SIBICHUE. 3aKOH
reHeTuyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (QAKTOPHI  (IBIKYIIME CHIIBI) OBOJIONHMH. MYyTallMOHHBIA
mpouecc. KomOuHatuBHass U3MEHYMBOCTh. Jlpeil) TeHOB — cirydaifHble
HEHANPaBJIEHHbIE M3MEHEHHUS 4YacToT amiened B mnonyiasmusx. Oddext
OCHOBATEJIA. Murpanuu. N3omsanus HOMYJIALN: reorpaguyeckas
(mpoctpaHcTBeHHas ), OMoaorudeckas (penpoayKTUBHAS).

EctectBennbiii  orOop — HampaBustommii  gaktop 3Bomonuu.  DopMbl
€CTECTBEHHOI0  0TOOpa:  JBWXKYLIUH, CTaOWIM3UPYIOLUIUI, pa3pbIBAOLIMiA
(mm3pynTuBHbI). [TonoBoit 0TOOP.

[IpucnocoOaeHHOCT, ~ OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOIUU.
BosnukHOBeHHe — mpucnocoOneHuid y  opraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [IpuMeps! npucnocobneHnii y opraHu3MoB. OTHOCHTENBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BunoobpazoBaHue Kak pe3ysbTar
MUKpO3BoJtoIMK. M3omsamus — ximroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOUIN3AIINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomtonMOHHON OMoNorMH B pa3pabOTKE HAyYHBIX METO/IOB COXPAaHEHHS
O6nopazHooOpazusi. MUKpPOIBONIONMSA U KOIBOJIOIHUS TMAPAa3UTOB U HMX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60pHOBI

C HeH

Metoael u3ydyeHus MmakpodBomronuu. IlaneoHTonmormyeckue MeTOIbl U3Y4EHUS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSJIbI OPTAHU3MOB.

buoreorpaguueckue Mmeroab! u3ydeHus spomonuu. CpaBHeHue (Gyopbl U GayHbl
MaTepUKOB M OCTPOBOB. bruoreorpaduyeckue oomactu 3emiun. Buabl-sHIeMUKH U

PCIIUKTEL.
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OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(HOIOTHUECKHE METOJbl M3YUYEHUs
3BOJIOIINHA. I'eneTnyeckue MeXaHHU3MBI 3BOJIOIOHUKU OHTOI'CHE3a U IIOSABJICHUA
HBOJIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE ¥  AHAJOTMYHBIC  OPTaHbl.
PynuMeHTapHbie  opraHbl M aTaBU3Mbl.  MOJIEKYJIIPHO-TCHETHUYESCKHE,
61/IOXI/IMI/I‘ICCKI/IG )41 MaTeMaTH4YCCKUEC METOAbI HU3Yy4YCHUA 9BOJIFOIINH.
T'oMonoruuneie TreHbl. COBpeMeHHBIe MCTOABI TMOCTPOCHUA q)HHOFCHCTI/I‘-ICCKI/IX
JIePEBHEB.

XpOMOCOMHBIE MYTAIIUU U 3BOJIFOIUSI TCHOMOB.

OO0mue 3aKkoHOMEpHOCTH (MpaBWiia) 3BOTIOIUH. HeoOpaTHMOCTh 3BONIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUHI

Hayunple rumore3bl TNPOUCXOXKIACHHS OJKU3HM Ha 3emie. AOHOreHes u
naHcnepMmus. JloHay4Hble MPeICTaBICHHS O 3apOXKIACHUM KU3HU (KPEallMOHU3M).
['mnorte3a MOCTOSIHHOTO CaMO3apPOXKICHUS KU3HU U €€ ONPOBEPKEHHUE ONBITAMU
®. Pemu, JI. Cnamwrannanu, JI. Ilacrepa. IlpoucxoxkaeHue KuU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuueckoil spomronuu. [lnanerapHas (reonorudeckas)
SBONIIOLIMSL. XUMHUYecKass dBOJIONUS. AOHUOTEHHBI CHHTE3 OpPraHHMYECKUX
BemectBs u3 Heopranmyeckux. Ombir C. Mwmmiepa u I'. FOpu. OG6pa3oBanue
nosimMepoB U3 MoHomepoB. Koanepsarnas runoresa A.M. Omapuna, rumnoresa
nepBuuHoro OymboHa JIk. XonneitHa, reHetwueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «vupa PHK» VY. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopust 3emnu u meronsl e€ mzydenus. Mckonaemble OpraHu4ecKue OCTaTKH.
I'eoxponomnorust u e€ MeToasl. OTHOCHUTENbHAS M A0COJIIOTHAS T€OXPOHOIOTHS.
I'eoxpoHonornueckast mKaua: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

HauansHele sTanel opranndeckoi sBomtonnu. IlosiBieHne U 3BOMIONHS MEPBBIX
KJIETOK. OJBoionus Meradoiau3Ma. BO3HHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MepBbIX Ha 3emile COOOLIEeCTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUOHHOE MPOUCXOXKIEHUE
BUpycoB. IIpoucxokJeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl SBOJIIOLMU BBICIIUX pacTeHUH. OCHOBHBIE apoOMOPQO3bI
pactenuii. Beixon pacrenmii Ha cymy. llosiBieHue CHoOpoBBIX pacTeHUN U
3aBoeBaHne MMM cymH. CeMeHHble pacTeHus. lIpoHMcXokIeHHe LBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamlbl 3BOJNIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas gayna. KeMOpuiickuil B3pbIB — MOSBIEHUE COBPEMEHHBIX

THUIIOB. HepBLIe XOPAOBEBIC )KUBOTHBIC. Ku3up B BOJC. 9BOJ’IIOI_II/I${ IIO3BOHOYHBIX.
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[Tpoucxoxaenune ampubuii u pentuauil. IIpoucxoxnaeHne MICKONMUTAIOUINX U
ntun. [IpuHnun kmodeBoro apomopdosza. OcBoeHue O€CIO3BOHOYHBIMU U
II03BOHOYHBIMHU XMBOTHBIMU CYILIH.

PazButune xu3HM Ha 3eMiie IO dpaM U NepuoaaM: apXxeul, MpoTepo30H, Najaeo3oi,
Me3030i, KaiHOo30#. OOmas XapakTepuUCTHKAa KIUMara M TIeOJOTMYECKHX
nporeccoB. [losiBieHue 1 pacuBeT XapaKTepHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro yCJIOBMsI U BIIMSHUE Ha I'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMMpPaHUS — 3KOJIOTMYECKHE KpHU3UChl mpouuioro. IlpuumHbel u
CIIEICTBUSL MAacCOBbIX BbIMHpaHUil. COBPEMEHHBIM 3KOJIOIMYECKUM KpU3HC, €ro

0CO0EHHOCTH

Pasnenst u 3amaum antponosoruv. Metoael aHTponosiorud. CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoacTBo uenoBeka C KMBOTHbIMH. CHCTEMAaTHUYECKOE IOJOKEHHUE YEeJIOBEKA.
CBugerenbcTBa  CXOJCTBAa  4YEJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (U3HOIOr0-OMOXMMHYECKHE,
noBegeH4Yeckrue. OTan4us 4esoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TrOJOBHOrO MO3ra U BTOPOUM CUTHAJIIBHOU
CUCTEMBI.

JIBmwkyne cuiibl ((akTOpbl) aHTPONOTeHe3a: OHOJOTHYECKHE, COLHUAIIbHBIC.
CooTHolieHrne OMOIOTMYEeCKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEeHE3E.
OCHOBHBIE CTaANU aHTPOIIOr€He3a. ABCTPATIONUTEKH — IBYHOTHE MPEJIKH JHOACH.
UYenoBek  yMmenblil, MepBbIE HW3TOTOBIECHUS Opyaud  Tpyna. UYemoBek
MPSMOXOJISAIIUNA W TEpPBBIM BBIXOJ Jonei 3a mpenensl Adpuxu. Yemosek
reiiensoeprckuii — oOUMii MpeJoK HeaHAEePTAIbCKOIO 4YelOBeKa M YesloBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKUM Kak BHUJ JIIOJEW XOJIOJHOTO KJIMMATa.
UYenoBek pasyMHBIA COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 IpeneiaamMu AQpukH.

DOBOJIIOLIMS  COBPEMEHHOTO 4YejoBeKa. EcTecTBeHHBIM OTOOp B MHOMYISALUAX
yenoBeka. MyTanmoHHbIN mporecc U nonumopdusm. [lomynsiuoHHbIE BOJHEI,
npeiid reHoB, Murpanusa U «3pHEeKT 0OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. llonarne o pace. bosblime pacbl:  e€BporneougHas
(eBpaswmiickasi), aBCTpaJlo-HETpOWIHAs  (9PKBaTOpHAlbHAsl),  MOHTOJOWJHAS
(asmaTcko-aMepHuKaHCKasi). Bpems M MmyTH pacceleHHs 4eloBeKa IO IIaHEeTe.
EnuncTtBOo  yenoBeweckux pac. HaydHas  HECOCTOATENBHOCTh — pacu3Mma.
[IpucnocoOaeHHOCTh YelloBeKa K pPa3HbIM YCIOBUSAM OKPYKAIOIIEH Cpesbl.
Bnusiaue reorpaduyeckoit cpeasl W Apeiida reHOB Ha MOpQOJOTHIO U

($bu3HO0IOTHIO YeToBeKa
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DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosioruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoaer skosnoruu. lloneBeie HaOMIOACHUS. ODKCIEPUMEHTHI B 3KOJOTHH:
IpUpoJHble W JabopaTopHble. MopaenupoBaHHE B 3KOJOTMH. MOHMTOPUHT

OKPYIKaloIIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

Okosornyeckue (GakTopbl M 3aKOHOMEpHOCTH ux zeictBus. Knaccupukarus
9KOJIOTHYECKUX  (PakTOpoB: abMOTHYECKHEe, OHOTHYECKHE, AaHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JICHCTBHS OSKOJIOTHYECKUX  (akTopoB. IlpaBmio
muanmyMa (K. HInpenrens, FO. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akropel. CBET Kak 3KOJOTHUYECKUil (akTop. JlelicTBUE pa3HBIX
Y4aCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKUE TIPYIMIbI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHasibHas poJib CBETa.
doTornepruoausm.

Temmeparypa kak dkojormueckuii Qaxrop. JlefictBue Temmeparypel Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonormueckuid Qaxrop. Ilpucmnocobnenuss pacteHMd K
nojiepaHuto BogHoro Oanmanca. Knaccudukaius pacTeHHil MO OTHOLIECHUIO K
Bojie. [Iprcmoco6eHnst )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAsA, IOYBEHHas,
ryOMHHas — MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XMMHUYECKHE
OCOOCHHOCTH cpell oOuTaHus OpraHu3MmoB. lIpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPE/Iax.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOIUYHBIE
putMbl. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
AKU3HU.

Xuznennvoie Gopmbl opranu3moB. [loHsTHe 0 xu3HEHHON Qopme. Ku3HeHHbIE
(GopMBl pacTeHMi: JepeBbsi, KYCTApHUKU, KYCTAPHUYKH, MHOTOJETHUE TpPaBbl,
oJHoJeTHUE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

buotnueckue daxTopbl. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYpPEHIIHS,
XHUITHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapasutusm, Koomeparus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMOJEcTBUS  (Tomuueckue, (¢opuueckue, ¢adbpuyeckue). 3HAUCHUE
OMOTUYECKMX B3aUMOJICHCTBUI JJI1 CYIIECTBOBAaHUS OpPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XAPaAKTCPUCTHUKU TOIMYJIAIHUU. HOHyJ'ISII_II/IH Kak Ouoyoruyeckas
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cucremMa. Poib HEOTHOPOTHOCTH cpefbl, (pU3HUecKuX 6apbepoB U OCOOCHHOCTEN
OMoJoTUHM BHIIOB B (DOPMUPOBAHMH TPOCTPAHCTBEHHOW CTPYKTYPHI TOITYJISIIIHIA.
OcHOBHBIE MOKa3aTeau MNOMYJSLUWU: YUCIEHHOCTb, INIOTHOCTb, BO3PACTHAs H
MOJIOBAasl  CTPYKTYpa, pOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaIusi.

Okojorudeckas CTpykrypa nonyiasuuu. OILleHKa YHCJIEHHOCTH IONYJISLUY.
JluHaMyKa nomyisiuuu U €€ peryisiuus. bUOoTHYecKuil MOTeHUHAN MOMYJISLHH.
MopenupoBanue JAMHAMUKA —nonyiasuuud. KpuBble pocTa  YUCIEHHOCTH
nonyssiuuu. KpuBble BbDKMBaHUS. Perynsuus 4MCICHHOCTH MOMYJSALMA: pOJib
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCIIIMX OT IJIOTHOCTH. OKOJOTHYECKUE
cTpareruu BuoB (1- u K-ctparerun).

[TonstTne 006 »sKonoruueckoil Huile Buma. Mectooburanue. MHOroMepHas
Mozenb 3Kkonormdeckon Humu Jk.M. XarumHcona. Pa3mepsl 3K0JIOrMYecKOu
Huuy. [loTeHnnanbHas v peaqn30BaHHas HULIH.

Bun kak cucrema nonymauuii. Apeainbl BUAOB. BuIbl M UX JKU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  MOBEACHMS WU  MUTpAlUil  JKUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOJHBIX BUJ0OB

CooOmiectBa opranuzMoB. buoneno3 u ero crpykrypa. CBsa3u Mexay
opraHu3MamMu B OHOIEHO3e. OJKocHCcTeMa Kak OTKpbiTas cucrtema (A.JDx.
Tencnu). dyHKIMOHANBHBIE OJIOKM OPraHU3MOB B SKOCHUCTEME: MPOJIYLEHTHI,
KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHH. Tpoduyeckue Lenud U CeTH.
Abunotnyeckue 61m0oku 3xocucteM. [TouBbl M wibl B 3kocucreMax. KpyroBopor
BEIIECTB U MTOTOK HEPTUU B IKOCUCTEME.

OcHOBHBIE NTOKA3aTeNM 3KOCHUCTEMBI. broMacca M NMpOLyKIMs. DKOJIOTMYECKHE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HanpaprieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM M HUX IMPUYMHBL. AHTPONOreHHbIE BO3ACUCTBUA Ha
cykueccun. KimmakcHoe — coobmiectBo.  buopazHooOpazue u  mojHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

[Ipuponnbie 3KocHUCTEMBL. AHTPONOTE€HHBIE 3KOCHCTEMBI. ATpPO3KOCHCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMUA SKOCHCTEMaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojckas diopa u
¢ayna. CuHaHTponM3aLus TOPOJICKOM (hayHbl. buonornueckoe u xo3siiicTBeHHOE
3HAYEHHUE arpodKOCHCTEM M YpOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HepruM M BELIECTB MEXAY CMEKHBIMH 3KOCHCTEMAMH. Y CTOMYHUBOCTh
OpraHM3MOB, TMONYJISAUNA M DKOCUCTEM B YCJIOBHMSX €CTECTBEHHBIX H

AHTPONOT€HHBIX BO3JICUCTBUI
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buochepa — oOmemnanerapHas oOoyiouka 3eMiH, T/€ CYIIECTBYET WIU
cymecTBoBana ku3Hb. Yuenue B.M. Bepnanckoro o Owmocdepe. OOGnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CyliecTBOBaHUsS Ouocdeppl. OcoOeHHOCTH Ouochepbl Kak
robanpHOM  dKOcUCTeMbl.  JluHamuueckoe  paBHOBecMe B Oumocdepe.
KpyroBopotsl BemiectB M OMOreoXMMHUYECKHE LMKIbI (yIiepona, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OMocheprl. [Tonarue o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIE JIeCa, CMEIIAHHbIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHHI,
MyCTBIHM, TPOIUYECKHUE JIeca, BBICOKOTOpbi. Kimmar, pacTHTENbHBIA U
KUBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa U (QyHKUHS KUBBIX CHUCTEM, OIIEHKAa MX PECYpPCHOTO MOTEHIMaNa U
OonocdepHbIX QYHKIHI

DKOJOTrHYecKre KpU3UChl U X MpUYuHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3MYIIHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM CpPEIIbI.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meHnenue knumara.

AHTpOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM MHp. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOrO MHpa. OCHOBHBIC TPHUHIUIBI OXPAaHBI MPHUPOJIHI.
Kpacupie knuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
Boranndeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OCHOBHBIC TPHUHIUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPHPOIBL.
PammonanbHOE  MPHPOIOIONB30BAaHME W COXpaHEHHE  OMOJIOTMYECKOTO

paszHooOpa3us 3eMiau



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus. buonorundeckue cuctemsl U nporecchl; 10 kinace. yrinydnenHoe ooyuenue TepeMoB
A.B., [TerpocoBa P.A. O6mecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCThIO «OL]
MHEMO3HNHA»

* buonorus. buonornyeckue cucreMsl u npoueccel; 10 kiacc. yriny0diaeHHoe oOyueHue.
Tepemon A.B., IlerpocoBa P.A. O6miecTBO ¢ orpaHUueHHON OTBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. HopmaTuBHO-MeTOAMYECKUN OJIOK

e Palouas nporpamma yriy0JieHHOro ypoBHs. JloyzxHa ObITH pa3padoTaHa Ha OCHOBe
®I'OC COO u ®enepanbHoii padoyeii mporpammbl. s 11 kiacca ona
(poxycupyeTcsi Ha TpeX KPYNHBIX MOAYJISIX: «BOJIOLHUM?, «IKOJIOTHA» H
«AHTpomnorexnes3». B nporpamme 00s13aTeJIbHO IPONUCHIBAETCH JOTMKA IEPEX0Aa OT
MoJieKyJasipHoi OuoJiorun (10 kiacc) k Hagopranu3dMeHHbIM cuctemam (11 kaacce).

o Komunpukarop EI'D npopuiabHoro ypoBHs. Yriay0aeHHbIH Kypc 10/1KeH 3aKPbIBATH
BCe JJIEMEHTHI coep:kanus nepsoi yactu EI'D u obecieunBaTh 6a3y ISl pelieHus
3agaHuii Bropoil 1uHumn (Ne23-28), BriIrouasi 3a1a4M 10 HUTOJIOTMH, TeHETHKE H
IKOJIOTHH.

e Marepuansl 15 noarorosku Kk BcOIl (Beepoccuiickoi onuMnuajae NKOJIbHUKOB).
COopHMKH 0JMMIINAHBIX 32124 BHICOKOI0 YPOBHS C10:KHOCTH (PernoHanbHbIi 1

3aKaI04YNTeIbHbIH 3Tal'll>l), TaK KakK 3aJJaHusl YaCTO BBIXOIAT 32 paMKH



CTAHJAPTHOI0 HIKOJIbHOI0 Y4eOHNKa (Hanpumep, 3a1a4M 10 3BOJTIOIHOHHOM

OMOXMMUM WM ITOJIOTHH).

2. Y4yeOHO-MeTOAUYeCKH e TOCO0Us u3aareabcTBa («KMHEeMO3UHA»)

s muanm Tepemosa/lleTpocoBoii paspaboTanbl crienuPuIecKne MaTepHaIbl:

e Metoauueckoe nocoodue s yuurens (Kaura ans yuutens). Conep:kut He IPOCTO
CLIEHapUHU YPOKOB, a OJIPOOHBIE KOMMEHTApUHU K CIOXKHBIM TeMaM (CHHTETHYECKas
TeopHs HBOJIIOLINH, 3aKOH Xapau-BaitnOepra, 6MOreoneHOTUYECKUN YPOBEHb ).

e Temaruueckoe U MOypoyHoOe MaHupoBaHue. Bxirodaet pacnpenenenue 102 yacos
yueOHoro roja: npuMepHo 40 4acoB Ha SBOIIOIMOHHOE YUeHHE, 35 4acoB Ha SKOJIOTHUIO
1 27 4acoB Ha aHTPOIOreHe3 U 0000IIeHHeE.

e (COopHUK 1a0OPATOPHBIX U MPAaKTHUYECKUX paboT. Ha yrinyGineHHoM ypoBHE 3TO He
MPOCTO UHCTPYKIIUHU, @ MPOTOKOJIBI OJTHBIX HAYYHBIX MUHU-UCCIIETOBAHHM.
Oo6s3atenbHble paboThl: «3ydeHne mprucnoco0IeHHOCTH OPTaHU3MOB U €€
OTHOCHUTEIILHOTO XapakTepay, «MoJaenupoBaHie eCTECTBEHHOTO 0TO0pay,
«ccnenoBanne CBOMCTB 3KOCUCTEMbI aKBapHUYMay.

e JlunakTuueckue KapTouyku. PazpesHbie MaTepuaisl A1 OTPAOOTKH TEPMUHOIOTHH
(pazmuune MeXIy UIN0aJaNTalusIMU 1 apoMOp(o3aMu, TUTTEI OUOTUYECKUX CBSI3EH,

BU/JIbI MYTaIIHi).

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



BuprtyaabHble Jadopatopun. Pecypcesl tuna « @oxcgopo.Knacey, AKnacc nnn Poccuiickas
anexkTponHas mkoja (POII) s gemoHcTpanuu ONbITOB, KOTOPbIE HEBO3MOXKHO MPOBECTH B
mikonie (onmeiT Mumepa-lOpu, monenupoBanwue nperida reHos).

HNuTepakTuBHBbIE onpeeauTesn GgJaopsl U paynsl PO, HeoOxoaume! U1t peanu3aiiu
KpaeBeuecKOro KOMIIOHEHTA pU u3ydyeHuu 6uoMoB Poccun B paszzaene « 9KOCUCTEMHBIN
YPOBEHBY.

Harasiiabie Ta0JMIIbI HOBOTO MOKOJIeHUs. [IpoduibHbIe MIaKaThl OTINYAI0TCS
JeTanu3aumen: HanpuMmep, Tabnuna «CTpoeHue XJI0pOoIIacTay 10JKHA MOKa3bIBaTh
TUJIAKOW/IbI TPaHa, TPaHbl U JIAaMEJLIbL, a TaKkke pacnojioxkenue porocuctem I u 11, yvero Her B
Tabynuax Juist OOBIYHBIX KJIACCOB.

Mmuxpockonus. /Jns 11 kiacca akTyaabHbl TOCTOSSHHBIE MUKPOIIPENapaThl CIIOPOBBIX U
rOJIOCEMEHHBIX PACTEHUH, a TAK)KE IperapaTbl KPOBU Pa3IMUHbIX KJIACCOB [T03BOHOYHBIX JJIS

CpaBHCHHA B KOHTCKCTC 3BOJIFOLIUH.






