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MOSACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeamery «buonorus» (mamee - Owojorvs) Ha
ypOBHE cpeaHero oOmiero oOpaszoBanus paszpadorana B MKOVY MomkoBckas
COHI Ne 2 na ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoii  ®enepanun»y, DOIOC COO, Kouuenmuu
npernojaBanusi ydyeObHoro mpeamera «bwonmorus» W OCHOBHBIX TOJOKEHUN
benepanbHOl pabouel MporpaMMbl BOCITUTAHUS.

Cormacao mnonoxerusm OI'OC COO mpodunbHble ydeOHBIE TPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS criocoOom auddepeHmanuu
oOy4eHHs] Ha YPOBHE CpEIAHEro oO0IIero oOpa3oBaHUSl U MPHU3BAHBI OOECIEUYHTH
MIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIMM, CPEIHUM OOIIUM, CpEIHUM
po(eCcCHOHANLHBIM U BBICIIMM O0pa3oBaHUEM. B TO ke BpeMsi KaIblid U3 3THUX
y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HAa MPUOPUTETHOE pEIICHUE
o0pa3oBaTeIbHBIX, BOCHHUTATENIbHBIX M Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTanueli 00yJarImuXcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00JJaCTH HAy4YHOTO 3HAHUS, CBS3aHHOTO C OWOJOTHUEH, MEIUITUHOW, SKOJIOTHEH,
TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mnpeamety «buonorus» naér mpeiacraBiieHHE O
Henu M 3ajadax M3ydeHust yueOHoro mpenmera «buonorus» Ha yriyOn€éHHOM
YpOBHE, onpeenser 00s13aTebH0e (MHBAPUAHTHOE) IPEAMETHOE COIepKaHUE, €ro
CTPYKTYpUpPOBAaHME [0 pas3fenaM M TeMmaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHIyeT TOCIEAOBATEIbHOCTh W3YUYEHUs YYEOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKH Y4YeOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mnporpamme mno Ouonoruu
peayM30BaH TMPUHIMAIN TPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJIOTMH Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHus, Omaromaps dYeMy MPOCMATPUBACTCS
HAMpPaBJICHHOCTh HA  MOCJEAYIOIIee pPa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUsI, TPEACTaBICHUNA O 370pOBOM oOpasze »KW3HU, Ha
BOCIHUTaHUE OEpEKHOr0 OTHOIIEHUS K OKpyXarolieil mnpupoaHoit cpene. B
nmporpaMme 1o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO MpeaMmeTa
«buomorusiy B peamuszanuu  TpedoBanuin DPIOC COO k TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
(GbOopMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOU  JIEITEIbHOCTH
oOy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OWOJOTHYECKOro oOpa3oBaHUsI Ha
YpOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Iiero oopa3oBaHuUs
3aBepiaeT OuoJIOTHMYecKoe O00pa3oBaHME B IIKOJIE U OPUEHTUPOBAH Ha
pacudpeHue W yriayOJieHHe 3HaHUN 00ydaromuxcs O >KMBOM MPHUPOJE, OCHOBaX



MOJIEKYJIIPHON W KJIETOYHOW OHOJOrMu, SMOPHOJOTMA U OHOJOTUU Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOITIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCSA K MOCIEAYIOIIEMY MOJYyYEeHUIO
Ouosioruyeckoro  oOpa3oBaHusi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro cofepaHHs COCTABIIAET CHCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHbIX NpPU HU3YYEHUU  OOYYAIOIMIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3AEIIOB OMOJOIrMHA Ha YPOBHE OCHOBHOIO
obmero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOMYy4YarOT pa3BuTHE. Tak,
pacmiMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
Xapakrepa, KOTOPhlE MOKHO HMCIOJIb30BaTh KAaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TMOJYYCHHBIMU OOYUYAIOIIUMUCS TPU HU3YyUYCHUHU
bu3uKH, XUMUH, Teorpadui 1 MaTEMATHKH.

CrtpykTypa mporpamMmbl 1o y4yeOHOMy mnpenmery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TOAXOAbI K HW3Y4YEHHIO OWOJIOTUH.
CormnacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3AIMH, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3y4alOTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouonoruu, sMOpUONIOTHH U
OMOJIOTUN DPA3BUTHUS, TEHETUKUA U CEJICKIMU, OMOTEXHOJOTUU W CHUHTETHYECKOM
OMOJIOTUH, aKTyalIU3UPYIOTCS 3HAaHMS OO0ydaromuxcs Mo OOTaHUKE, 300J0THH,
aHaromuu, (usznonorun uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH U yueHue 0 buocdepe.

VYuebusii mnpeamer «buonorus» mpuszBaH  00€CTEUUTh  OCBOCHHUE
O00y4aroIIMMUCS OMOJOTUYECKUX TEOPUN U 3aKOHOB, HJIEH, TPUHIIMIIOB U MPABUJI,
JIeXKAIKUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, 3HAHUHN O
CTPOEHUH, MHOTrooOpa3uM M OCOOCHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIsSLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIAAIOUIMXCS HAYYHBIX JOCTUXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMYECKUX 3HaHUW. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEpeca OOydarluxcsa K OHOJOTUU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepuaja B COJAEPKaHUM MPOrPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS U Pa3BUTHUSA
TOM WA MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOJIEM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriyOJI€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU



OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M HOPUOOpPETEeHHE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpECa K OMpEIesEHHON o0nactu
npoecCHOHanbHON JIeATETLHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctwxkeHne uenu u3ydyeHuss yuyeOHoro mnpeamera «buomorus» Ha
yTrayO0nEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIONINX 3aa4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALHMs, B, OMOT€OLEeH03, Onocdepa); O BHIAAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYyYarolMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TE€HETUKU U
CeNIeKIINM, OWOTEXHOJOTUM W CHHTETHYECKOW OWOJIOTHH, TMaJCOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UCCleIoBaHU B Jabopatopum M B 1pupojie (HabOmrolieHHe, HN3MEpeHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYaroUMMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALMIO; MOJIb30BAThCS
OMOJIOTMYECKON TEPMUHOJIOTMER M CUMBOJMKOM; YCTaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-DKOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
npo0jeMaMu 4YeJ0BEYECTBa; OLIEHUBATh IMOCIEACTBUSL CBOEH NEATEIBbHOCTH 10
OTHOILICHUIO K OKpY’KaloIlled NpUpOAHOM cpene, COOCTBEHHOMY 37I0pPOBBIO U
3MIOPOBBI0  OKPYXKAIOIIUX JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouiIakTUKU WHGEKITMOHHBIX 3a00J€BaHU, TIPaBWIA TIOBEJACHUSI B MPUPOJIEC U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUSA B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCA MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpobjeMaMH, METOI0Joruei
OHOJIOTUYECKOTO UCCJIeIOBAaHMUS, IPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHHs] OMOJIOrMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
OOBEKTOB U MPOLIECCOB;

BOCIHUTAHUE y 00YyYarOIMXCsl [IEHHOCTHOI'O OTHOIICHUS K KUBOU MpHUpPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOMH,



TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAlUN €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
IPUPOAOIOIL30BaHUN (COOJIO/IEHHE TpaBWJl TOBEJIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCHUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JJ0POBbS
OKpYyXXaromux Jrojed  (coOmoneHuss Mep npodUIakTUKU — 3a00JeBaHUM,
oOecrieueHue 0€30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAMHBIX CHTYAIIHASIX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOM oOpa3oBaTeabHON TPAaeKTOPHH, CIOCOOCTBYIOIIEH
NocJIeyIoneMy Tpo(ecCHOHATFHOMY CaMOOTIPEICICHUIO, B COOTBETCTBHH C
WHIMBUy AIbHBIMUA HHTEPECAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO611ee YyuCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOrMU Ha YriayOJeHHOM
YPOBHE CpeaHero oo01mero oopasoBanus, cocrabiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJIETIO).

OT6op opraHu3alMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBISIETCS ¢ YYETOM CHenu(pUKU €ro COJEp:KaHWs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMs B OpPraHM3alusiXx  CpPETHETO
po(ecCHOHANBLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSI TIPOBEJICHNE JTA0OPATOPHBIX WM MpaKTHUYeCKux paboT. Taxxke ydactue
O0Oy4YaromMXCcs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-UCCIIEN0BATEILCKUX PabdoT,
TEMaThKa KOTOPBIX ONPENEISeTCS Y4YUTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKXAHME OBYUYEHUA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
OMOJIOTHH.

3HayeHue OMoJOTHH B (DOPMUPOBAHUHM COBPEMEHHOU €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCTpan U

[Toptpetsl: Apuctorensb, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuocdepusiii. Ilpouecchl, NpouCXOadlIME€ B KHUBBIX
cuctemax. OCHOBHBIE TpHW3HAKH >XKMBOTO. JKWM3HB Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3yydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loudaTue o 3aBuCUMOn u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [lonstre BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3ysibTaToB. [IpyUuMHBI UWCKaXXeHUsT PE3YyJIbTATOB JKcrepuMeHTa. llonarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupl U cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HWY, «buosornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszma», «buoreonenos», «buocdepa», «Metomabl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE  1Jisi  TPOBEICHHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
oTkpbiTua KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MUKPOCKOIUS,
xpomatorpadus, 37meKTpodope3, MeTOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, aektpodope3, auddepeHaATbHOE [EeHTPUPYTUPOBAHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosiorndyeckue nonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0eskoB. CTpyKTypbl OeskoBOi MoJekyibl. [lepBuunas
CTpyKTypa Oeika, MeNnTHaHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTyphl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  Genkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Mcaxapyibl, OJIMTOCAXapHUabl U MOJIHCAXaPUIBL.
OO0mwmii TUTaH  CTPOCHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, Qoc@oaunuasl, BOCKH, cTepoubl. buomornueckue QyHKUUN
aunuoB. OO1IMe cBOKWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue mnykneozuompugocgpamer (HT®). Cexsenupopanue JIHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3NIECKUE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OHoOMosekyd. Mooeruposanue
CMPYKMypsl U QYHKYUli OUOMONEKYI U UX Komniekcos. KomnviomepHwiii Ouzaun u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMAIECKUX 3JIEMEHTOB B JKUBOW MPUPOLEY.

Tabmuel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe OpraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OElIKOBOM MONEKYJb», «CTpoeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyasl ATOy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBaHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoil kietku. Kiierounast creHka OakTepuil u apxeil.
OcoOeHHOCTH CTPOCHHS TEeTepOoTpOoDHONW U aBTOTPOPHON MPOKAPHUOTUIECKUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IJIa3MaTUYECKYI0 MeMOpaHy: MacCUBHBIN
(uddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMA U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHOW CTEHKU paCTeHU, IprOOB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHOUIbI
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHWE M (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISIPHOIO PETHUKYIIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus d6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KiIeTOK. Kiietounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepesckosckuil,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUN M 1actui. llepBuunele,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIUX  DYKAPHOT.
X0pOIIaCcThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
ueHtp. CrTpoeHne U JBUKEHUE JKITYTUKOB U pecHUYEK. MHKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(a3zHOM siape. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHou 000104YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubr u cxembl: «CTpoeHHE HJYKAPUOTHYECKOW KieTkm», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JOBUKEHUS  UUTOIJIA3MbI B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHepreThueckoe oOecnedeHue KieTku: mnpeBpamieHue ATD B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. bemku-
aKTUBATOPbl M OETKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUSMeHmol U NUCMEHMbl PeaKyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas ¢Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, KeIe300aKTepuu, CepoOAKTEpHUH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu AT®-cunmazer. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUeCKuil oOMen», «bruocunres
oenka», «CTtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBennass uHGopManus ¥ peaju3amnusa eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi O6uocunre3a Oenka. KomupoBanuwe amuHOkucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. /Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-coodepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U MEAUIIMHCKHAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX Ouonocudeckux oannvlx. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunte3 6enkay, «I 'eHeTHUYECKU KOo», «Bupych»,
«bakrepuodarmny.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunreTndyeckuid  (MOCTMUTOTHYECKHUM),  CHHTETHYECKUUA WU
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanuszm pernkanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
rariougHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJIAIINE B HUX
npouecchl. Tunel muto3a. Kapuoknne3 u nuToknHe3. buosorndyeckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IUKIA KiIeTKU. [Iporpammupyemasi KieTO4YHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: <«OKW3HEHHBINM IMKI KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnas pa6ora «HaOntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpPUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBsi3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHu JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAaHEW: JIUTEINAIIBHASL,
COEJIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
Mblle4yHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIJIEKMCIOrO Ta3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue KUBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKJIETOYHOE TNuUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIXxaTeabHasi MIOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoseka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIHMOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI [TO3BOHOYHBIX KUBOTHbIX. Paborta
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyoiau. Opransl BblaeneHUs. DPuiabTpanus,
CeKpelus U 00paTHOE BCAaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbLACICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHne u (pyHKIIMOHHPOBAHUE
Hedpona. OOpa3zoBaHHEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3almura 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOU3BOAHBIE.
3ammTa opranu3zMa ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. Bpoxa¢HHBIH W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OPTaHU3MOB. Posib BpOXKIAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00J€BaHUM.

Pazgpaxkxumocte ¥ peryisiuus 'y OprammsMmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUMBOTHbIX. HepBHas
CUCTEMA MU €€ OTHEIbl. JBOJIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA >KUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPUHHOW CHUCTEMBI M KX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unortanmamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUYHbIE
Bojopocnn», «bakrepun», «llpocrelimue», «Opranbl HBETKOBBIX PACTECHUI,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHUe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembr», «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJIET 4YEIOBEKA,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHUHHAs cucTeMa», «CTPOEHHE MBI,
«Ammynuter»,  «KumieunonosoctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOINpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHMil pa3HbIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJIs1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus KpaxMajia 1 OeJIKOB NoJ1 JeHCTBUEM (PEPMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUH, MOJIEIIH TOJIOBHOTO MO3ra Pa3InYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHrne opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOMXEHHUS:  IOYKOBaHUE,  CHOPYJSLuS,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlomoBble KIIETKH, WM ramethl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosornyeckuii CMbIC
M€Ho3a M IIOJOBOTO Tporecca. Meno3 u €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['ameTorenes y »KuBOTHBIX. I10710BbIE Kele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
3akjagka IUIaHA CTPOCHUS KUBOTHOTO KakK PE3yJbTaT HEpPaAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 53MOpHUOHANBHOE pPAa3BUTUE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszBute ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MNPSIMOrO0 M HEMPSMOTo



pa3BUTHS, UX PACHPOCTPAHEHHUE B NpUpoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M 4esoBeka. CTaanu moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. [[BOWHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX pacteHuil. OOpa3oBaHue u
pa3BUTUE CEMEHU.

MexaHn3MBbl pETyIsIAA OHTOI€HE3A Y PACTEHUM U JKUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pasMmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIaMHJOMOHANbD», «Pa3MHOMKEHHE SBIIICHBI»,
«PasMHOXeHue ruapsy, «Menosy, «XpoMocoMsl», «l'amerorenesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nArymku», «JIBOMHOE OIIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenapaThl SULIEKIECTOK H
CIIEpMATO30U10B, MOAENb «L{UKI pa3BUTHS JIATYIIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHBIC TE€HBI, aJbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OcCHOBHBIE ~ METO/ABl  TCHETHUKU:  THOPUJIONOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
BaswiioB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «KMeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eMHO00pa3us THOPUIOB MepBOTO MoKoaeHus. [IpaBuno qomuaMpoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouiee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHMUS.
Pacmeruienre npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuemnnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY T'€HaMHA. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHBIA I0J. | 'eHeTnuyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeauleNbHbIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)K€ (PU3MOJIIOTMYECKUX TMPOIECCOB, IMOBEIECHUS M KOTHUTUBHBIX (YyHKLIHM.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKpOOHMOM». ['eHeTndyeckue acmeKTbl KOHTPOIS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCcTpanumn

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upyrouiee ckpemuBaHue», «HemomHoe noMUHHpOBaHUEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun napozodunbr», «Kapuotunm nTuilsn,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOJAENb Ui JIEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TIEPBOTO TMOKOJICHHS W pAaCHICIUICHUS MPU3HAKOB, MOJENb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllUM CILEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE MPHU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUHU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. HMoranncen). CpoiicTBa MoOau(UKAIIMOHHON
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuTora3MaTuyeckue Myrtauud. CoMaTUYeCKUEe U TMOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HX BIHWSHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POIb INUSEHEMUYECKUX (DAaKmopos 8
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MOB.

JleMoHCcTpanumn

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

Tabmubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS U3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIIEIOBaHUs T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAILCHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4yeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHUIO OKpY»Katolel cpennl. ['enernueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yUEHHUS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cenekunst OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaBunoBa o IleHTpax MNpoUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
*KuBOTHBIX. CopT, mnopoga, mTaMM. 3aKOH TIOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannaninOHHBIN M XUMUAYECKAN MYyTareHe3 Kak UCTOYHUK MYTAlMN y KyJIbTYyPHBIX



dbopm opranu3MoB. lcrnosib30BaHHE TEHOMHOTO pPEAAaKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIOUIOB. BuyTtpusugoBas rUOpUIU3aIIns.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuszauus. [Ipeononenune Oecmionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd A CO3JaHUsl HOBBIX COPTOB W TUOPHUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs CYUeCmeyiomux U co30anus HO8blX NOpPooO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008AHUL,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxemsbl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuausamnusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHHI.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JIOCTHXKEHHS CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCHIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEeXHOJIOTUS:  XJIeOOMEeUeHrne, TMOJYyYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
texHosorui. [IpousBoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LEJIbIO MMOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3auss W  COMATHYECKUN
smOpuorene3. lMcmnonp30BaHWe TaruIOWIOB B CEJIEKIMU pacTeHuid. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHbBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUM AIEp KIETOK.
Texnonoeuu 0300po8eHus, KYIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI€HHOM  HHKECHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenomnas nudposas menumnuHa. [TIP-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YEJIOBEKA ISl OLEHKM COCTOSIHUSA €ro 340poBbs. VCHOJb30BaHHE CTBOJOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OoOecredyeHuss KOMOMHHUPOBAHHOM
3amuThl 0T BOo3Oyauteneir OPBU, ycTaHOBiIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkmuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «Mcnoap30BaHrEe MUKPOOPTAaHU3MOB B IIPOMBIILIEHHOM
IPOU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXEHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPeEIACTABJICHHHA B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4Has aesTenbHocTh Y. lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHST OpPraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBIH O0TOOD).



Odopmnenue cunternueckoit Teopun H3Bomounu (CTDI). HelitpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpertsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xongein, /. K.
benses.

Tabmuet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHewo)»,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
NpUCIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «®opmbl 60pbObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThbl», «[1opoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasl equHuLA 3BOMOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooH/a TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro paHoBecus Jx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOpPhl (IBMXKYIHUE CHIIBI) 3BOJIONUU. MyTallMOHHBIN
nporiecc. KomOunaTuBHas wu3MeHUnMBOCTh. Jlpelid rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiicha cenog 6
oonbwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOIIMKA,  pa3pbiBatOLIUi
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLMUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCTOCOOJEHUN y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOIOruyecKue,
busnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHUYeckne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3onsuus — kitoueBor ¢akTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monurIouIU3aus,
rubpuanzans). JJIMTenbHOCT 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMHUPOBaAHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb  3BONIONMOHHONM  OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEll.

JdeMoHCTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTaluuMoHHass H3MEHYUBOCTHY», «llomymnsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIbI 3BOJIOLUN», «DKOJIOTMYECKas W3OJISIMS MOMYyJIAIUA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSMUS  JUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoin», «IlomyaroHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «Cxema
NEUCTBUSA €CTECTBEHHOro ot10opa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycTpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka YKUBOTHBIX»,
«Dusmnonornueckre ananrauun», «lIpucrnocoOIeHHOCTh OpPraHu3MOB U €&
OTHOCHUTENBHOCTHY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl Bug000pazoBaHus», «l'eorpaduyeckoe BuUI000pa3zoBaHuE
TpEX BUAOB JAHABIIIECH», «IKOJIOIMYECKOE BHUI000pA30BAaHUE BHUAOB CHUHUI,
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesla NTHUI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUd OJM3KUX BHUJOB, OOpPa30BaBIIUXCA
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHUTENbHAS L[EIECO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue mMeTonpl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bumbi-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJIbI U3YUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) BOMOUUH. [IpuHyun cmenvt yHKyuil.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLU Y.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy»,  «Punuodute»y,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMiumn», «Jlpeiid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTHYHbIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IIWMIIaH3e», «l IaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHHUS )KU3HU U €€ OIpOBEp:KeHUE onbiTamu .
Penu, JI. Cmannanuanw, JI. [Tactepa. [IpoucxosxieHne sKM3HU U aCTPOOHOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reosoruyeckas) JBOJIOIHUA. XHMHYECKas dBOIIONUSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heoprannueckux. Ombit C. Mumnepa u I'. HOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapwuna, runore3a nepBuyHoro oyiaroHa JIx. XomnaeitHa, TeHeTHUECKas TUIOTE3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKH.

Uctopuss 3emnn U Metonsl €€ wu3yueHus. Mckomaemble OpraHU4ecKue
octatku. ['eoxponHonoruss u e€ wmeroapl. OTHOCUTEIbHAsT U  aOCOJIIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie sTanbel opraHudeckod HBoJOUMU. [logBiIeHHE W HBOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYMI MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUH KUBOTHOTO Mupa. OCHOBHBIE apoMOpGhO3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMINX U
ntutl. [lpuHnun xmoueBoro apomopdoza. OcBoeHne O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3oi, Me3030M, KaiiHo30#. OOm@as XapakTepuCTHKa KIWMara U
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSIHHUE HA Fa30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuyunel u
CJIEICTBUSI MacCOBbIX BbIMHUpaHHUl. COBpEMEHHBIN SKOJOTMUECKUN KPU3HC, €T0
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnunet u cxembl: «Cxema onbita @. Penny», «Cxema onswita JI. [lactepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BONMIOUUN», «['€oXpoHOJIOrMYecKass  IIKaay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrema KuUBOU NpuUpoab», «CTpoeHHE BHUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokiierounbsie  Bogopocnn», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KuieuHononocTHeey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «lItuuby», «Mnekonurtaromue», «Pa3BuTtue KU3HM B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
MaJIE030MCKOMN 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuyd pPacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKU OpPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sna0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COSTMHEHUH B
MEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEH CTPOCHUSI PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0oCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurunosnbie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHolieHrue OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTauu aHTpororeHe3a. PanHue uenoBexkooOpa3Hbie 00E3bsHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jro/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYJAUM Tpyla. YenoBeK NpsAMOXOASAIINN U MEPBBIA BBIXOJI JIHOACH
3a mpenensl  Adpuku. YenoBek reipenbOeprckuil — - oOmMMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
Kak BHJI JIIOJIEM XOJOJHOTO KiMMmara. UeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKU.
[TaneoreneTka U MajJseOreHOMHUKA.



OBOJIOLKS COBPEMEHHOr0O 4esnoBeKka. EcTecTBeHHbI OTOOp B MOIMYJSLUAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(pQPexkT ocHoBaTeNs» B MOMYJSIUIX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. boiblime pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpouJHAs  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss ¥ myTu paccesieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBO  uyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacHU3Ma.
[Tpucnoco0NeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKPY’KAIOLIEH Cpesbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTMS. W [AJICOaHTPOIIOJIOT S
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOJIOITMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTo/ibl aHTPONIONIOTUNY, «[ 0JTOBHOM MO3T YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  YeJoBeKa», «ABcTpamonurTek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbuby, « KpoMaHbOHIIBDY,
«IIpenkn yenoBekay, «Tarbl IBOJIIOLUYI YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOKICHHSI UEIOBEKa,
¢dororpaduu HaxX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopnass pabGora «/3yueHne OCOOECHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalllei cpenoi

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKooruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



MeTtonbl 3konoruu. IloneBble HabOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHM:
OpUpPOAHBIE W JlabopaTtopHble. MoaenupoBaHue B IKOJIOTHH. MOHUTOPHUHT
OKpY KaloIlel Cpeibl: JTOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPBI U KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuubl u cxembl: «Paznensl skonorum», «Meroabl 3konoruny, «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD».

JlaGopaTopHas pabora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpeaa o0MTAHUA

OKkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTUYECKUX (PAKTOPOB: abMOoTHYECKUE, OMOTHYECKUE, aHTponoreHHbIe. O01mme
3aKOHOMEPHOCTH JCHCTBHUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[Inpenrens, F). JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHaJbHAs pOJIb CBETA.
doTonepruoau3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxuocth kak skonorumdeckui ¢aktop. Ilpucnocobnenus pacTeHHil K
nojJiep kaHuio BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpeabl oOuTaHUST OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAs,
rIyOuHHasT — TMOJIMOYBEHHAsl, BHYTpUOpraHuzMeHHas.  Dusuko-xumMudeckue
OCOOCHHOCTH Cpel oOuTaHusi OpraHu3MoB. lIpucrmocoOneHus OpraHu3MoOB K
JKU3HU B Pa3HBIX Cpeaax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
KuzHeHHbie POpPMBI pacTeHUM: IEPEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buornueckue (bakTOopHI. Buner OMOTUYECKUX B3aUMOJICHCTBUMN:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koorepaius,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpodpuueckue
B3auMoelicTBus  (Tommueckue,  (Qopudeckue, ¢abpuueckue).  3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM ISl CYIIECTBOBAHUSI OpPraHU3MOB B Cpelie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axropb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
NUTaHUS», «XunHudecTBoy, «llapasutmsm», «Koukypenmus», «CumOuosy,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIE PACTECHUSI, TepOapuu U KOJUIEKIIMU TEII0JIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi aHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpenax,
repbapur M KOJUJIEKIIMM PACTEHUW W IKUBOTHBIX, OO0JaJaONUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3TUUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSAX.

JlabopaTopHasi paGora «BpIsBIeHUE TNPUCTIOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApPaKTePUCTUKU  TMOIMYJISLHH. [Monynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3nYecKux 6apbepoB U
0COOEHHOCTE OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIUUA: YUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi M TIOJOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JvuHamuka nonyiasiuud U e€ peryssinus. buorndecknid MOTEHLIMAN MOIYJISLHH.
MoaenvupoBanue TMHAMHUKHA TOMYISUUU. KpUBbIE pOCTa YUCIEHHOCTH TOMYISLIHH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATEeTuy BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jk.M. XatumHcona. Pa3mepbl 3KonOrM4ecKon
Hui. [loTeHnmanbHas u peanu3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruy. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToprper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MMOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyjsinuun», «Bo3pacTHble  NHUpaMHUabl
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Ikosorust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak oTkpbitas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHU/JIBI UhCeT, OMOMACChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bruopaznooOpasue u noiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCTmEMbL 03ED U peK. DKocucmembl MoOpel U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos3. Paznuuns
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6ud08-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUpoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (macTOUILIHAS, IETPUTHAS)», « IKOJOrMUECKasi MUpaMHUAa YUCEID»,
«Koyoruyeckas nupamuaa OGuoMacchl», «IKOJIOrMYecKas MupaMuaa dHEPrUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHUE jeca mocie
noxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB U IMOTOK
DHEPruu B arpoueHo3e», «[Ipumepsl ypoboskocuctem».

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeil, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBDY.

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
eJIbHUK, Ha CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, O0JIO0TO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CyllleCcTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocran. JXKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cuCcTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (yriepoaa, a30oTa). PUTMUUHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MUpP OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JemoHcTpanuu

IToptpetsl: B. . Bepuaackuid, 3. 3tocc.

Tabnumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepona B mpupone», «KpyroBopoT Kuciopojga B MPUPOIEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3jelcTBue ueloBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranundeckue casibl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UYEIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmpe 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOcnocobHotl sanepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvlie cucmemsl, obecneyugarowue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDPEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl  u  cxembl:  «3arpsisHeHHE  aTMocepb»,  «3arps3HeHue
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBwIl 3pdekT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluyue NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn CpeLe.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOECHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMH 00YYaOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYEeOHBIX M TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyyIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJMTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBHIOOp Oynymied mnpodeccud U peanr30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJHEICTBHM ISt
OKPY’KarOIIEN CPEIbI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPU HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHUS TPU PEIICHHH TNPOoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JECUCTBHM, NPUHOCAIIMX BpEl  OKPYKAIOLIEH
NPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HAaIPABJIECHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITEIBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeAcTaBlieHus 00 OKpYXalollleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU MpolIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEYECTBA, NOMCKA MyTeH BhIXO/a U3 I100ATbHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJyYyaeMble 3HAHUSA JIs aHaliu3a u
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «brmomorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHHS OO0yJarOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHbIe JAeHCTBUS (IIO3HABaTENbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOW KOMIIETEHIIMU OOYYalolUXCs; CIIOCOOHOCTH
o0yJaronmxcs UCTIOIh30BaTh OCBOCHHBIC MEKIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCaJIbHble ydeOHbIe JEWUCTBUA B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT chopMupoBaHbl IMO3HABATEIIbHBIE
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUA, PETYJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JCUCTBUS, COBMECTHAas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBHO  (OPMYJIHMpPOBAaTh W aKTyalM3upoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMONIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C JIPYTUMU TTOHSATHUSIMH);

ONpeAeNATh LEeNH JACSITEIbHOCTH, 3a/laBas IMapaMeTpbl U KpUTEpPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTHBHbIE, JAEIyKTUBHBIE, 10
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHWW B M3YYaeMBIX OMONOTMUYECKUX OOBEKTax, a



TaKK€  TPOTUBOPEUMH  Pa3HOTO  poja,  BBIABICHHBIX B Pa3JIMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSX  PEaTLHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3penieHus: MNpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IUYHBIC BHUIBI JCITCIBHOCTH 10 IOJTYYEHHUIO HOBOTO
3HAaHWS, €T0 WHTEPHpPETAlnH, MPEeoOpa3OoBaHUI0 W TIPUMECHEHHIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPEHOCHUTHh 3HAHWS B TMO3HABATEIBHYI0 W TPAKTHYCCKYIO 00JIacTH
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, IOMTYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOW JIUTEeparype, OHOJOTUYECKUX CIIOBapsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUJIOB M (DOPM MpeaCTaBICHUS, KPUTHUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

npUOOpETaTh OIBIT KCIOIB30BaHUS HMHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM UCKYCCHH IO CYIIECTBY OOCYX)HaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOSCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH peIIeHUU OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OpPUHUMATh [€JIM  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOmIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JEHUCTBHSIX M MOCTYMKAax MO OTHOILICHHUIO K >KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHUI, UCMOJIb30BaTh MPUEMBI PEIEKCUH IJIs OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHThl JPYTHX IIPM aHaJu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3YNbTATBl OCBOEHHUS COJEpKAHHUS Y4eOHOro mnpeaMera
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenupuyeckue s OMOJOTUH HaAYyYHbIE 3HAHUS, YMEHUS U CIIOCOObI AEHCTBUH 1O
OCBOCHMIO, UHTEPIPETALMH U MPEeoOPa30BAHUIO 3HAHUM, BUJIBI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
IPUPOAOTIOIb30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaloJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOpUU
(knerouynas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(ennHOOOpa3Msi MOTOMKOB IMEPBOTO TOKOJICHUS, PACIIEIUICHUs, YHCTOThI TaMer,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYHUBOCTHU H. H. Bagunoga), IIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC PU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM
OpraHOB pAaCTEHUMW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAEITEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPpOPHOro TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€I03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GYHKIUSAMHE, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMAMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, >XMBOTHBIX M YEJIOBEKa M HUX
GyHKUMUSIMH, MEXIY CHUCTEMaMHM OpPraHOB M WX (QYHKUUSAMH, MEXKAY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]1y UCCIIeyEMbIMU OMOJIOTMYECKUMHU MPOLECCAMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEICTaBIATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHHYECKHUX

KOH(EPEHITUSAX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUTIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp OyAyled MNpodeccuoHalIbHOU
NESATETHPHOCTH B 00JacTH OMOJOTHH, MEAUITMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccun u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHHUM O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMHUHOB M TOHATUN (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TECOPUH
(aBomronioHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS 3BOJIIOLUU), YUCHUS
(A. H. CeBepiioBa — 0 myTsaX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruM), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
WCIIOJIb3yEeMBbIMH B OMOJIOTHYECKUX UCCIIEIOBAHMSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOIEHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
PKOCcUCTEM U Ouocdepbl, CTaOUIU3UPYIONIErO, ABUKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otOopa, AJIONaTPUYECKOrO U CUMITIaTPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAMH aHTPOMNOreHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOMTaHMs, aOMOTMYECKUX U OMOTHUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY ISl J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M USTIOBEUYCCTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOI0aTh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YyMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U AENIaTh BEIBOBL;

yMEHUE Y4YacTBOBAaTh B y4eOHO-UCCIIEIOBATEILCKONW PabOTe Mo OMOJOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUU JKU3HU, YEIOBEKa
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CIOCO0axX MpeAoTBpAIIECHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSATENBHOCTH B 00J1aCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAWCTBa, IHINECBOU
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mMpodeccuu U MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No Haumenor KojandecTBo 4acoB
" aHue
a37eJI0B "
n pasa Bce Kontpox  Mparruy JuekTpoHHbIe (LM (pPOBHIE) 00pa3oBaTeIbHbIE PeCYPChI
TEM bHBIC €CKHue
/ ero
. nporpamMm padoThI padoThI
bl
b .
1 HosoTit 1 https://resh.edu.ru/subject/lesson/3827/conspect/
KakK HayKa
Kusrie
5 CHUCTEMEI U 5 https://obrazovanie-gid.ru/konspekty/biologicheskie-sistemy-i-ih-svojstva-10-klass-
ux konspekt-uroka.html
W3y4YeHHE
Bbuoio .
3 oot 2 0.5 https://urok.1sept.ru/articles/593843
KJIETKH
XUMH4YecKa
4 s 10 1 https://urok.1sept.ru/articles/593843 https://infourok.ru/prezentaciya-dlya-klassa-na-temu-
OpraHM3aIu himicheskiy-sostav-kletki-621781.html https://resh.edu.ru/subject/lesson/5397/main/
A KIICTKAU
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/stroenie-kletki-
Crpoenue u tsitoplazma-kletochnyy-tsentr-ribosomy https://interneturok.ru/lesson/biology/10-
5 GyHKITUN 8 2 klass/bosnovy-citologii-b/stroenie-kletki-tsitoplazma-kletochnyy-tsentr-ribosomy
KJIETKH https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-
6844002
O6men https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-
6 BEMIECTB 1 9 1 energii-v-kletke-5781399.html https://interneturok.ru/lesson/biology/10-klass/bosnovy-
IpeBpalleH citologii-b/obmen-veschestv-i-energii-v-kletke-2



https://resh.edu.ru/subject/lesson/3827/conspect/
https://obrazovanie-gid.ru/konspekty/biologicheskie-sistemy-i-ih-svojstva-10-klass-konspekt-uroka.html
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W€ DHEPTHU https://multiurok.ru/index.php/files/konspekt-uroka-obmen-veshchestv-i-prevrashchenie-
B KJIETKE e.html

Hacnencrse

HHas https://infourok.ru/zachet-po-obschey-biologii-klass-nasledstvennaya-informaciya-i-

7 uHbopMaIu 9 05 realizaciya-eyo-v-kletke-2258683.html https://resh.edu.ru/subject/lesson/5352/conspect/
IU ' https://uchitelya.com/biologiya/131583-konspekt-uroka-realizaciya-nasledstvennoy-
peanmsanys informacii-v-kletke-10-klass.html
€€ B KJICTKE
KuzueHHBIN . . ) .

https://resh.edu.ru/subject/lesson/3927/main/ https://studfile.net/preview/6059183/page:2/

8 LUK 6 1 o

https://biology.su/cytology/cell-cycle
KJIETKU
Ctpoenue u https://ours-nature.ru/lib/b/book/2112180390/20

9 byHKIIUN 17 1.5 https://resh.edu.ru/subject/lesson/5465/main/ https://infourok.ru/kontrolnaya-rabota-po-
OpraHu3MOB biologii-na-temu-stroenie-organizmov-5320092.html
PasmHoxeH https://infourok.ru/prezentaciya-po-biologii-razmnozhenie-organizmov-klass-2216385.html
He u https://uchitelya.com/okruzhayuschiy-mir/29151-konspekt-uroka-razmnozhenie-i-razvitie-

10 8 1.5 ) . ;
pa3BHUTHE organizmov-10-klass.html https://xn--j1ahfl.xn--

OpraHU3MOB plai/library/urok 38 obobshayushij_razmnozhenie_i_razvitie_organi_092712.html
I'eneTuka —

HayKa o

HaCJIEACTBE .

11 g 2 05 https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-
HHOCTH 1 ) 0-zakonomernostyah https://ppt-online.org/288145 https://pedsovet.su/load/86-1-0-58676
N3MEHYHNBOC
TH
OpraHU3MOB
3aKOHOMEpH http://moodle.spsu.ru/pluginfile.php/54467/mod_resource/content/1/%D0%9B%D0%B5%D

12 OCTH 10 1 0%BA%D1%86%D0%B8%D1%8F%206-7.pdf https://infourok.ru/prezentaciya-po-
HACJIEJCTBE biologii-genetika-osnovnie-zakonomernosti-nasledstvennosti-2691434.html

HHOCTH

https://www.youtube.com/watch?v=AgJirn1VagiE https://www.yaklass.ru/p/biologia/9-
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klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291
3aKOHOMEpH
13 octH 6 1 https://resh.edu.ru/subject/lesson/5387/conspect/ https://urok.1sept.ru/articles/594979
N3MCHYHUBOC
TN
eHeTIKA https://urok.1sept.ru/articles/594979 https://infourok.ru/material.html?mid=37760
14 3 0.5 https://videouroki.net/video/39-metody-issledovaniya-genetiki-cheloveka-genetika-i-
yeJI0BEKa
zdorove.html
15 Cenexmus 4 1 https://infourok.ru/urok-biologii-na-temu-selekciya-rasteniy-i-zhivotnih-metodi-selekcii-
OpPraHU3MOB klass-3166552.html https://resh.edu.ru/subject/lesson/3861/conspect/
buorexnoio ) o
—_— https://csr-nw.ru/upload/iblock/8e2/Doklad Synthetic Biology.pdf
https://knife.media/synthetic-biology/ https://biomolecula.ru/articles/sinteticheskaia-
16 CHUHTETHYEC 4 3 . 3 » B ; ”
biologiia-ot-programmirovaniia-kompiuterov-k-programmirovaniiu-kletok
Kai https://knife.media/synthetic-biology/
OMoJIOTHA
17 PezepBHOE 1
BpeMs
OBIIEE
KOJIMYECTBO 13
YACOBIIO 102

I[TPOTPAMME
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11 KITACC

KoaudecTBO 9acoB

Ne HaumeHnoBanue pa3iesion JaekTpoHHbIe (LM (poBbHIe) 00pa3oBaTebHbIE
Kontpoabubsie IIpakTnuyeckue
n/n U TeM MPOrpamMMbl Bcero pecypchl
padoThI padoThbI
3apoKJIeHUE U pa3BUTHUE
JIBOJTIOIIMOHHBIX 4 https://resh.edu.ru/subject/lesson/5393/start/131997/
IpeCTaBICHHIN B https://resh.edu.ru/subject/lesson/5388/start/17609/
OMOJIOT U
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/4949/start/119943/
MuxkposBomntonus U eé 14 9 https://www.yaklass.ru/p/biologia/9-klass/osnovy-
pe3yIbTaThI evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-
vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-
4fc6-b0f7-6873ca354168
https://resh.edu.ru/subject/lesson/5391/start/301036/
MakposBomows 1 ¢é https://www.yaklass.ru/p/biologia/11-klass/osnovy-
6 evoliutcionnogo-ucheniia-6844066/dokazatelstva-
Pe3ylIbTathl napravleniia-puti-i-sposoby-makroevoliutcii-
6844079/re-79e9d86f-39f1-481a-a6a5-9657a81580ea
https.//infourok.ru/biblioteka/biologija/klass-
11/uchebnik-1442/tema-105663
T —— https://www.yaklass.ru/p/biologia/11-klass/etapy-
15 15 evoliutcii-biosfery-i-cheloveka-6844082/razvitie-
PA3BHTHE JKH3HH Ha 3eMIIe predstavlenii-o-vozniknovenii-zhizni-6844083/re-
1d66a3af-cfc9-4504-h655-feaaafa50el7
https://resh.edu.ru/subject/lesson/3874/conspect/
IiporcxoKIEeHNRE SenoReKa https://infourok.ru/prezentaciya-po-biologii-
10 1 proishozhdenie-cheloveka-11-klass-uglublennyj-uroven-

— AHTPOIIOI'CHE3

6945817.html https://www.yaklass.ru/p/biologia/11-
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https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-3efae21c-600b-43c0-b291-ec1fc417c986?ysclid=lng70qu69p539247036
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-3efae21c-600b-43c0-b291-ec1fc417c986?ysclid=lng70qu69p539247036
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-3efae21c-600b-43c0-b291-ec1fc417c986?ysclid=lng70qu69p539247036
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki
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https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-
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https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki
https://vk.com/wall-113153616_3035?ysclid=lng74vaz7o766758281
https://uznayuvsesam.ru/metody-strukturnoy-biologii/?ysclid=lng76pr0t0687075604
https://uznayuvsesam.ru/metody-strukturnoy-biologii/?ysclid=lng76pr0t0687075604
https://uznayuvsesam.ru/metody-strukturnoy-biologii/?ysclid=lng76pr0t0687075604
https://uznayuvsesam.ru/metody-strukturnoy-biologii/?ysclid=lng76pr0t0687075604
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-
http://profil.adu.by/mod/book/tool/print/index.php?id=3942
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ysclid=Ing7i3ns47742011390

https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-
organelly-yadro?ysclid=Ing7qjskay992787841

https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-
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https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-
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https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-organelly-yadro?ysclid=lng7qjskay992787841
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-organelly-yadro?ysclid=lng7qjskay992787841
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly?ysclid=lng7zvkb7r998801056
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly?ysclid=lng7zvkb7r998801056
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html?ysclid=lng80o82fr635729620
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html?ysclid=lng80o82fr635729620
https://infourok.ru/prezentaciya-po-biologii-uglublennyj-kurs-poluavtonomnye-organoidy-kletki-6262935.html?ysclid=lng80o82fr635729620
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly?ysclid=lng82uskvp861261430
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly?ysclid=lng82uskvp861261430

http://profil.adu.by/mod/book/view.php?id=3946 forceview=1

C - ; . ; .
22 TpocHHe I ysclid=Ing84gzt88510450348 https://wika.tutoronline.ru/biologiya-

bymiumn s1pa prirodovedenie/class/9/yadro-v-biologii?ysclid=Ing8661jsh721166642

CpaBHuTenbHas

XapaKTEPUCTHKA

KJIETOK

JYKapHoT. cphttps://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-

JlaboparopHas zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-
23 pabora 05 018d00cd-2041-4d5e-a21c-31cef5ch7f472ysclid=Ing8ar5x49732860408

«3yuenue ' https://studfile.net/preview/5350677/page:59/

CTpOEHHS https://znanio.ru/media/laboratornaya-rabota-po-teme-izuchenie-kletok-prokariot-i-

KIIETOK eukariot-rastenij-i-zhivotnyh-2645564?ysclid=Ing8djmdz 7930862312

pasnanHx

OpPraHU3MOB) -

olieHHBaeMast

AccuMmianusa u

JUCCUMUIISALIAS

— JIB€ CTOPOHBI

MeTadom3Ma.

Tumsr 06MeHa https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-

BCIIECTB. atf?ysclid=Ing8f59421608426580 https://infourok.ru/prezentaciya-po-biologii-10-
24 JlabGopaTopHas klass-fermenty-biologicheskie-katalizatory-

pabota 5574832.html?ysclid=Ing8gighm38231565

«3y4enne https://www.soloby.ru/1353589/nabopaTopHasi-KaTanuTH4ecKas-aKTUBHOCTb-

KATAIMTHYECKOL dhepmenTos-npumepe?ysclid=lng8hjw3eb276518906

AKTHUBHOCTU

(dhepmeHTOB (Ha
npumepe
aMIIa3bl WA



http://profil.adu.by/mod/book/view.php?id=3946%20forceview=1%20ysclid=lng84gzt88510450348
http://profil.adu.by/mod/book/view.php?id=3946%20forceview=1%20ysclid=lng84gzt88510450348
https://wika.tutoronline.ru/biologiya-prirodovedenie/class/9/yadro-v-biologii?ysclid=lng8661jsh721166642
https://wika.tutoronline.ru/biologiya-prirodovedenie/class/9/yadro-v-biologii?ysclid=lng8661jsh721166642
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47?ysclid=lng8ar5x49732860408
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47?ysclid=lng8ar5x49732860408
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/kletki-predstavitelei-raznykh-tcarstv-16039/re-018d00cd-2041-4d5e-a21c-31cef5cb7f47?ysclid=lng8ar5x49732860408
https://studfile.net/preview/5350677/page:59/
https://znanio.ru/media/laboratornaya-rabota-po-teme-izuchenie-kletok-prokariot-i-eukariot-rastenij-i-zhivotnyh-2645564?ysclid=lng8djmdz7930862312
https://znanio.ru/media/laboratornaya-rabota-po-teme-izuchenie-kletok-prokariot-i-eukariot-rastenij-i-zhivotnyh-2645564?ysclid=lng8djmdz7930862312
https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf?ysclid=lng8f5g421608426580
https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf?ysclid=lng8f5g421608426580
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html?ysclid=lng8gighm38231565
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html?ysclid=lng8gighm38231565
https://infourok.ru/prezentaciya-po-biologii-10-klass-fermenty-biologicheskie-katalizatory-5574832.html?ysclid=lng8gighm38231565
https://www.soloby.ru/1353589/%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F-%D0%BA%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D0%B5?ysclid=lng8hjw3eb276518906
https://www.soloby.ru/1353589/%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F-%D0%BA%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D0%B5?ysclid=lng8hjw3eb276518906
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dbepmenTos-conepxkammxca?ysclid=Ing81v7nmvy471554152

https://studfile.net/preview/8054905/page:12/
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https://ypok.pd/library/urok 19 avtotrofnij tip obmena veshestv 070813.html?ys
clid=Ing977ws76287001662

https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-
reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-
6844014?ysclid=Ing9a34tkr92847684 https.//foxford.ru/wiki/biologiya/fotosintez-
i-hemosintez?ysclid=Ing9ag7ns5392894318

https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-



https://www.soloby.ru/1019325/%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D1%81%D1%89%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BF%D0%B5%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%B0-%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D1%89%D0%B8%D1%85%D1%81%D1%8F?ysclid=lng8iv7nmy471554152
https://www.soloby.ru/1019325/%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D1%81%D1%89%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%BF%D0%B5%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%B0-%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D1%89%D0%B8%D1%85%D1%81%D1%8F?ysclid=lng8iv7nmy471554152
https://studfile.net/preview/8054905/page:12/
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014?ysclid=lng9a34tkr92847684
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014?ysclid=lng9a34tkr92847684
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-6844014?ysclid=lng9a34tkr92847684
https://foxford.ru/wiki/biologiya/fotosintez-i-hemosintez?ysclid=lng9ag7ns5392894318
https://foxford.ru/wiki/biologiya/fotosintez-i-hemosintez?ysclid=lng9ag7ns5392894318
https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-klass.html
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https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-klass.html
https://kartaslov.ru/%D0%BA%D0%B0%D1%80%D1%82%D0%B0-%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9/%D0%90%D0%BD%D0%B0%D1%8D%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B?ysclid=lng9js42sn8110366
https://kartaslov.ru/%D0%BA%D0%B0%D1%80%D1%82%D0%B0-%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9/%D0%90%D0%BD%D0%B0%D1%8D%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B?ysclid=lng9js42sn8110366
https://kartaslov.ru/%D0%BA%D0%B0%D1%80%D1%82%D0%B0-%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9/%D0%90%D0%BD%D0%B0%D1%8D%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B?ysclid=lng9js42sn8110366
https://kartaslov.ru/%D0%BA%D0%B0%D1%80%D1%82%D0%B0-%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9/%D0%90%D0%BD%D0%B0%D1%8D%D1%80%D0%BE%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D1%8B?ysclid=lng9js42sn8110366
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https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-
rnk?ysclid=Ingatbwijl186555959

https://foxford.ru/wiki/biologiya/translyatsiya-biosintez-
belka?ysclid=Ingaumy362811031185

https://moodle.kstu.ru/pluginfile.php/245174/mod_resource/content/1/Cunre3%20
0enka%208%20xuBb1x%20kaeTkax. pdf?ysclid=Ingavri83p658968722
https://mamaxu3un72.pd/fakty/translyaciyva-klyucevoi-process-v-biosinteze-
belka?ysclid=Ingawrllsn255454681



https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka?ysclid=lngapg2kxs209179596
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka?ysclid=lngapg2kxs209179596
https://studfile.net/preview/9298547/page:4/
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk?ysclid=lngatbwjl186555959
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk?ysclid=lngatbwjl186555959
https://foxford.ru/wiki/biologiya/translyatsiya-biosintez-belka?ysclid=lngaumy362811031185
https://foxford.ru/wiki/biologiya/translyatsiya-biosintez-belka?ysclid=lngaumy362811031185
https://moodle.kstu.ru/pluginfile.php/245174/mod_resource/content/1/%D0%A1%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D0%B1%D0%B5%D0%BB%D0%BA%D0%B0%20%D0%B2%20%D0%B6%D0%B8%D0%B2%D1%8B%D1%85%20%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0%D1%85.pdf?ysclid=lngavri83p658968722
https://moodle.kstu.ru/pluginfile.php/245174/mod_resource/content/1/%D0%A1%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D0%B1%D0%B5%D0%BB%D0%BA%D0%B0%20%D0%B2%20%D0%B6%D0%B8%D0%B2%D1%8B%D1%85%20%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B0%D1%85.pdf?ysclid=lngavri83p658968722

Oenka

Opraauzanus

37 reHOMa y https://mamaxusun72.pd/fakty/translyaciya-klyucevoi-process-v-biosinteze-
IPOKapUOT U belka?ysclid=Ingawrllsn255454681
JYKApUOT
MonexkynsapHbie
MEXaHU3MbI

38  skcmpeccun https://lektsii.org/11-82279.html?ysclid=Ingb0rdm372729124
TCHOB Y
A3YKApUOT
Bupycer —

HEKJICTOYHbBIC
(hopMBI KU3HH U
o0uraTHbIe https.//foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-

39 Iapas3uThl. 05 zhizni?ysclid=Ingb45qw9j121436355 . _ o
[TpakTryeckast https://ypok.pd/library/programma_predmeta_biologiya_s_uglublennim_izuchen_0
pabota 80507.html?ysclid=Inghb6ls01c540575572
«Co3manue
MOJEIN BUPYCa»

- OIlCHUBaeMas
BupycHsie
3a00JIeBaHUS . . . . .
40 qeTOBeKd https://multlurgk.ru/flIe_s/uch_ebnyl-proekt-na—temu-wrusnve-zabolevam|a-
’ chel.html?ysclid=Ingbejm3uj284693760
JKMBOTHBIX,
pacTeHui
HanotexHonoru
https.//futurenow.com.ua/ru/nanotehnologyy-v-byologyy-5-samyh-ynteresnyh-
41 1 B OMOJIOTHU U -
prymenenyj/
MEIUIIUHE
42 KuzHeHnbIi https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-



https://lektsii.org/11-82279.html?ysclid=lngb0rdm372729124
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni?ysclid=lngb45gw9j121436355
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni?ysclid=lngb45gw9j121436355
https://multiurok.ru/files/uchebnyi-proekt-na-temu-virusnye-zabolevaniia-chel.html?ysclid=lngbejm3uj284693760
https://multiurok.ru/files/uchebnyi-proekt-na-temu-virusnye-zabolevaniia-chel.html?ysclid=lngbejm3uj284693760
https://futurenow.com.ua/ru/nanotehnologyy-v-byologyy-5-samyh-ynteresnyh-prymenenyj/
https://futurenow.com.ua/ru/nanotehnologyy-v-byologyy-5-samyh-ynteresnyh-prymenenyj/
https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki
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razvitie-organizmov/zhiznennyy-tsikl-kletki
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-
stvolovye-kletki?ysclid=Ingbn0r7z1844260984
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https://vk.com/@petri___dish-matrichnyi-
sintez#:~:text=Marpuunbiii%20crnaTe3%20cn0c006%20Bocpon3Boacrea%20more

KyiL,e€%208%20npouecce%20cunre3a%200enka

https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-
f2c6d950694b https://infourok.ru/tehnologicheskaya-karta-uroka-po-biologii-po-
teme-mitoz-amitoz-10-klass-5177029.html



https://interneturok.ru/lesson/biology/10-klass/razmnozhenie-i-individualnoe-razvitie-organizmov/zhiznennyy-tsikl-kletki
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-stvolovye-kletki?ysclid=lngbn0r7zl844260984
https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-ponyatie-o-differentsirovke-stvolovye-kletki?ysclid=lngbn0r7zl844260984
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://vk.com/@petri___dish-matrichnyi-sintez#:~:text=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%20%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%20%D0%B2%D0%BE%D1%81%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0%20%D0%BC%D0%BE%D0%BB%
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz
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://infourok.ru/tehnologicheskaya-karta-uroka-po-biologii-po-teme-mitoz-amitoz-10-klass-5177029.html
https://infourok.ru/tehnologicheskaya-karta-uroka-po-biologii-po-teme-mitoz-amitoz-10-klass-5177029.html
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https://ppt-online.org/204145

https://www.polnaja-jenciklopedija.ru/biologiya/organizm-kak-edinoe-tseloe.html

https://www.polnaja-jenciklopedija.ru/biologiya/organizm-kak-edinoe-tseloe.html



https://ppt-online.org/204145
https://www.polnaja-jenciklopedija.ru/biologiya/organizm-kak-edinoe-tseloe.html
https://www.polnaja-jenciklopedija.ru/biologiya/organizm-kak-edinoe-tseloe.html
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https://laral1972kav.blogspot.com/2018/02/blog-post 10.html

https://laral1972kav.blogspot.com/2018/02/blog-post 10.html

https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-

5339926.html
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JBmkeHue
OpraHU3MOB

[Iutanue
OpraHu3MOB

ITutanue

https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-

5339926.html https://resh.edu.ru/subject/lesson/6379/conspect/

https://ppt-online.org/505202

https://molotokrus.ru/sposob-pitaniya-pozvonochnyh-zhivotnyh/



https://lara1972kav.blogspot.com/2018/02/blog-post_10.html
https://lara1972kav.blogspot.com/2018/02/blog-post_10.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://infourok.ru/prezentaciya-10-klass-opora-i-dvizhenie-organizmov-5339926.html
https://resh.edu.ru/subject/lesson/6379/conspect/
https://ppt-online.org/505202
https://molotokrus.ru/sposob-pitaniya-pozvonochnyh-zhivotnyh/
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https://resh.edu.ru/subject/lesson/6759/conspect/

57

JIpIxaHue
TMO3BOHOYHBIX
>KMBOTHBIX U
YyesioBeKa

https://infourok.ru/material.htmIl?mid=35932
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online.org/501938
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https://biouroki.ru/material/human/vydelenie.html
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https://foxford.ru/wiki/biologiya/vidy-immuniteta

ttps://resh.edu.ru/subject/lesson/5558/conspect/



https://www.youtube.com/watch?v=1BLe4gbIUKQ
https://resh.edu.ru/subject/lesson/6759/conspect/
https://infourok.ru/material.html?mid=35932
https://www.yandex.ru/video/preview/15507662123723537954
https://ppt-online.org/501938
https://ppt-online.org/501938
https://infourok.ru/plankonspekt-uroka-krovenosnaya-sistema-pozvonochnih-zhivotih-1300132.html
https://infourok.ru/plankonspekt-uroka-krovenosnaya-sistema-pozvonochnih-zhivotih-1300132.html
https://biouroki.ru/material/human/vydelenie.html
https://foxford.ru/wiki/biologiya/vidy-immuniteta
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https://resheba.me/qdz/biologija/10-klass/teremov-uglublennyj-uroven/38

https://maximumtest.ru/uchebnik/8-klass/biologiya/endokrinnaya-sistema-

gumoralnaya-requlyatsiya- https:/lib.nsu.ru/xmlui/bitstream/handle/nsu/11353/01-

Lavrinenko%2CBabina

https://resh.edu.ru/subject/lesson/5359/conspect/

https://ppt-online.org/1205772

https://ppt-online.org/28537 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/9-klass/razmnozhenie-zhivykh-organizmov-

88881/tipy-razmnozheniia-organizmov-302900/re-cb4e8711-48c8-4ed7-ac99-

d57057d88b52


https://resheba.me/gdz/biologija/10-klass/teremov-uglublennyj-uroven/38
https://maximumtest.ru/uchebnik/8-klass/biologiya/endokrinnaya-sistema-gumoralnaya-regulyatsiya-
https://maximumtest.ru/uchebnik/8-klass/biologiya/endokrinnaya-sistema-gumoralnaya-regulyatsiya-
https://lib.nsu.ru/xmlui/bitstream/handle/nsu/11353/01-Lavrinenko%2CBabina_%D0%BE%D0%B1%D1%89%D0%B8%D0%B5%20%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%20%D0%BE%20%D0%B3%D1%83%D0%BC%D0%BE%D1%80%D0%B0%D0%BB%20%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%B8-%D0%9A%D0%A0%D0%98.pdf?sequence=1%20isAllowed=y
https://lib.nsu.ru/xmlui/bitstream/handle/nsu/11353/01-Lavrinenko%2CBabina_%D0%BE%D0%B1%D1%89%D0%B8%D0%B5%20%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%20%D0%BE%20%D0%B3%D1%83%D0%BC%D0%BE%D1%80%D0%B0%D0%BB%20%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%B8-%D0%9A%D0%A0%D0%98.pdf?sequence=1%20isAllowed=y
https://resh.edu.ru/subject/lesson/5359/conspect/
https://ppt-online.org/1205772
https://ppt-online.org/28537
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-2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-cb4e8711-48c8-4ed7-ac99-d57057d88b52
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-cb4e8711-48c8-4ed7-ac99-d57057d88b52
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900/re-cb4e8711-48c8-4ed7-ac99-d57057d88b52
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0.5

0.5

https://resh.edu.ru/subject/lesson/5630/conspect/ https://itest.kz/ru/ent/biologiya/9-

klass/lecture/individualnoe-razvitie-organizma-ontogenez

https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-
88881/etapy-individualnogo-razvitiia-organizmov-ontogenez-302901/re-77d2fbce-
b979-460c-afb8-aa9a96359cd4

https://pandia.ru/text/82/623/50553.php

https://studylib.ru/doc/4017264/laboratornaya-rabota-1-stroenie-i-razmnozhenie-
vysshih



https://resh.edu.ru/subject/lesson/5630/conspect/
https://itest.kz/ru/ent/biologiya/9-klass/lecture/individualnoe-razvitie-organizma-ontogenez
https://itest.kz/ru/ent/biologiya/9-klass/lecture/individualnoe-razvitie-organizma-ontogenez
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/etapy-individualnogo-razvitiia-organizmov-ontogenez-302901/re-77d2fbce-b979-460c-afb8-aa9a96359cd4
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/etapy-individualnogo-razvitiia-organizmov-ontogenez-302901/re-77d2fbce-b979-460c-afb8-aa9a96359cd4
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/etapy-individualnogo-razvitiia-organizmov-ontogenez-302901/re-77d2fbce-b979-460c-afb8-aa9a96359cd4
https://pandia.ru/text/82/623/50553.php
https://studylib.ru/doc/4017264/laboratornaya-rabota-1-stroenie-i-razmnozhenie-vysshih
https://studylib.ru/doc/4017264/laboratornaya-rabota-1-stroenie-i-razmnozhenie-vysshih
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BBICIINX
pacTeHuin»

O0600mmenue u
CHCTEMAaTHU3alH
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"Ctpoenue u
byHKIIUN
opranu3moB" /
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pabora 1o Teme
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OpaHu3MOB"
Hcropus
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HAYKH.
OCHOBHBIE
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T€HETHUKH.
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paborta
«JIpo3oduna xak
00BEKT
Te€HETUYECKHUX
HCCJICIOBaHUIM

https.//www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-
nasledovaniia-priznakov-307292/re-436f53b0-1208-42a0-828c-5db666d9796e
https://animals-world.ru/genetika/

0.5 https://bio.wikireading.ru/8802 https://www.bibliofond.ru/view.aspx?id=786207

75

3aKOHOMEPHOCT

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



https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-436f53b0-1208-42a0-828c-5db666d9796e
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-436f53b0-1208-42a0-828c-5db666d9796e
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-436f53b0-1208-42a0-828c-5db666d9796e
https://animals-world.ru/genetika/
https://bio.wikireading.ru/8802
https://www.bibliofond.ru/view.aspx?id=786207
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-ee5a01d0-35c3-4c11-a3b8-231b5148e550
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U HaclieI0BaHus
MPU3HAKOB.
Mounorubpuanoe
CKpEIIUBaHHUE.
[IpakTrueckas
paborta
"U3yueHue
pe3yNIbTaTOB
MOHOTHOPHIHOT
0 CKpeIINBaHUI
y apo3oduis"-
OIICHUBaEeMast
IuTonornyecku
€ OCHOBBI
MOHOTHOPHUIHOT
0 CKpeIIMBaHU

AHanu3upyoie
€ CKpelIMBaHue.
Henonuoe

JIOMUHUPOBaHUE

JurubpuaHoe
CKpELIMBaHUE.
IIpakTryeckas
paborta
«3yuenue
pe3yabTaToOB
JTUTHOPUTHOTO
CKpELIMBaHUS Y
TPO30(HITBD) -

1

nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-
skreshchivanii-307293/re-ee5a01d0-35¢3-4c11-a3b8-231b5148e550

https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-
skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e

https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/analiziruiushchee-skreshchivanie-307294/re-
d10cc44f-9f79-44e5-95b3-b587d7eed121

https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-
skreshchivanii-307295/re-ffd1f7e2-fc69-4h66-ab5b-28d9d54bb598



https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-ee5a01d0-35c3-4c11-a3b8-231b5148e550
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-ee5a01d0-35c3-4c11-a3b8-231b5148e550
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-monogibridnom-skreshchivanii-307293/re-c48f2065-b8eb-499f-ab4c-f02f5f47ea3e
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/analiziruiushchee-skreshchivanie-307294/re-d10cc44f-9f79-44e5-95b3-b587d7eed121
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/analiziruiushchee-skreshchivanie-307294/re-d10cc44f-9f79-44e5-95b3-b587d7eed121
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/analiziruiushchee-skreshchivanie-307294/re-d10cc44f-9f79-44e5-95b3-b587d7eed121
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-ffd1f7e2-fc69-4b66-ab5b-28d9d54bb598
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-ffd1f7e2-fc69-4b66-ab5b-28d9d54bb598
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-ffd1f7e2-fc69-4b66-ab5b-28d9d54bb598
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OLICHMUBacMas

[uTonornyeckun
€ OCHOBBI
TUTHOPUTHOTO
CKpELIMBaHUS

CreruieHHoe
HACJIEI0BAHUE
IPU3HAKOB

XpoMocoMHast
TEOpHUst
HaCJIEJICTBEHHOC
TH

T'eneTuka nmona

['enoTnm kak
LIEJIOCTHAsA
cucreMa

T'enetnmueckmit
KOHTPOJIb
pa3BuUTUA
pacTeHui,
JKNBOTHBIX U
JenoBeKa

HN3MeHYnBOCTh
IIPU3HAKOB.
Buaer
N3MCHUNBOCTH

https://vsesochineniya.ru/kakovy-citologicheskie-osnovy-digibridnogo-
skreshhivaniya.html https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-
peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-
digibridnom-skreshchivanii-307295/re-c9edal2f-0d41-417e-a917-6b4e66e3407f

https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-
teoriya-nasledstvennosti

https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-
307296/re-f6f4f4bf-b230-4589-8bee-871c7c8afbh7

https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-
nasledovanie-genov-lokalizovannykh-v-polo -6844041/re-6eac54fd-a96b-4a59-
9fe2-360f78a94f19

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

https://docviewer.yandex.ru/view/0/?page=1
*=4yc2G0pIC5A9zke6Xu60YUAIgpx7InVybCl61mh0dHBzQi8vd3d3LnJhcy5yd
S9GU3RvemFnZS9kb3dubG9hZC5hc3B4P2IkP https://textarchive.ru/c-2903850-

38.html

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-
b140-0be31792f431



https://vsesochineniya.ru/kakovy-citologicheskie-osnovy-digibridnogo-skreshhivaniya.html
https://vsesochineniya.ru/kakovy-citologicheskie-osnovy-digibridnogo-skreshhivaniya.html
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-c9eda12f-0d41-417e-a917-6b4e66e3407f
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-c9eda12f-0d41-417e-a917-6b4e66e3407f
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/nasledovanie-priznakov-pri-digibridnom-skreshchivanii-307295/re-c9eda12f-0d41-417e-a917-6b4e66e3407f
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296/re-f6f4f4bf-b230-4589-8bee-871c7c8afbb7
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296/re-f6f4f4bf-b230-4589-8bee-871c7c8afbb7
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296/re-f6f4f4bf-b230-4589-8bee-871c7c8afbb7
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/khromosomnoe-opredelenie-pola-nasledovanie-genov-lokalizovannykh-v-polo_-6844041/re-6eac54fd-a96b-4a59-9fe2-360f78a94f19
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://www.yaklass.ru/p/biologia/10-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-6844028/genotip-kak-tcelostnaia-sistema-6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a
https://docviewer.yandex.ru/view/0/?page=1%20*=4yc2G0pIC5A9zke6Xu6OYUAIgpx7InVybCI6Imh0dHBzOi8vd3d3LnJhcy5ydS9GU3RvcmFnZS9kb3dubG9hZC5hc3B4P2lkP
https://docviewer.yandex.ru/view/0/?page=1%20*=4yc2G0pIC5A9zke6Xu6OYUAIgpx7InVybCI6Imh0dHBzOi8vd3d3LnJhcy5ydS9GU3RvcmFnZS9kb3dubG9hZC5hc3B4P2lkP
https://docviewer.yandex.ru/view/0/?page=1%20*=4yc2G0pIC5A9zke6Xu6OYUAIgpx7InVybCI6Imh0dHBzOi8vd3d3LnJhcy5ydS9GU3RvcmFnZS9kb3dubG9hZC5hc3B4P2lkP
https://textarchive.ru/c-2903850-p38.html
https://textarchive.ru/c-2903850-p38.html
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
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[IpakTuueckas
paborta

0.5

0.5

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-
4h96-87b2-fcccfd967f63 https://resh.edu.ru/subject/lesson/5387/conspect/

https://infourok.ru/laboratornaya-rabota-postroenie-variacionnogo-ryada-i-
variacionnoj-krivoj-9-klass-5706400.html

https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
http://profil.adu.by/mod/book/tool/print/index.php?id=3992

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b771-
4872-b980-b98d6f7941cd



https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-60e71a5f-0118-4b96-87b2-fcccfd967f63
https://resh.edu.ru/subject/lesson/5387/conspect/
https://infourok.ru/laboratornaya-rabota-postroenie-variacionnogo-ryada-i-variacionnoj-krivoj-9-klass-5706400.html
https://infourok.ru/laboratornaya-rabota-postroenie-variacionnogo-ryada-i-variacionnoj-krivoj-9-klass-5706400.html
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
http://profil.adu.by/mod/book/tool/print/index.php?id=3992
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
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«Myranuu y
npo30oGuItel (Ha
TOTOBBIX
MUKpOIIpenapar
ax)»
3aKOHOMEPHOCT
U MYTaIlMOHHOTO
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DONHUreHeTuka u
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Ob6o061enne u
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HacCJeACTBEHHOC
TH U
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0.5

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-
246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b771f-
4872-h980-b98d6f7941cd https://www.youtube.com/watch?v=9Xciv-KT80w

92

I'eneruka
YeJIoBeKa.
IIpakTueckas
paborta
"CocraBieHue u
aHaIu3
ponocioBHOR"

https://gpmu.org/userfiles/file/



https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-63aa4623-b77f-4872-b980-b98d6f7941cd
https://www.youtube.com/watch?v=9Xciv-KT80w
https://gpmu.org/userfiles/file/%D0%BA%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D0%B0%20%D0%BE%D0%B1%D1%89%D0%B5%D0%B9%20%D0%B8%20%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B9%20%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B9%20%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B8/%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5/med_gen.pdf
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https://www.bmjour.ru/jour/article/view/24

https://multiurok.ru/files/laboratornaia-rabota-4-izuchenie-rezultatov-iskuss.html
https://www.soloby.ru/1005776/

0.5

0.5 https://infourok.ru/prakticheskaya-rabota-po-teme-selekciya-5089817.html

https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/10/24/1aboratorno-
prakticheskoe-zanyatie-no16-sposoby
https://www.youtube.com/watch?v=PtaDTeN57us



https://www.bmjour.ru/jour/article/view/24
https://multiurok.ru/files/laboratornaia-rabota-4-izuchenie-rezultatov-iskuss.html
https://www.soloby.ru/1005776/%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-%D0%B8%D0%B7%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5-%D1%80%D0%B5%D0%B7%D1%83%D0%BB%D1%8C%D1%82%D0%B0%D1%82%D0%BE%D0%B2-%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE
https://infourok.ru/prakticheskaya-rabota-po-teme-selekciya-5089817.html
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/10/24/laboratorno-prakticheskoe-zanyatie-no16-sposoby
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/10/24/laboratorno-prakticheskoe-zanyatie-no16-sposoby
https://www.youtube.com/watch?v=PtaDTeN57us
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https://infourok.ru/urok-biologii-10-klass-sohranenie-bioraznoobraziya-

nasushnaya-zadacha-chelovechestva-6722932.html

https://ppt-online.org/128046 https://infourok.ru/prezentaciya-po-biologii-

biotehnologiya-961519.html

https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie

10

OCHOBHBIE
HaIpaBJIeHUs
CUHTETHUYECCKHI
OMOJIOTHHU

https://infourok.ru/prezentaciya-gennaya-i-hromosomnaya-inzheneriya-biologiya-

klass-profilniy-uroven-1580844.html https://ppt-online.org/725725



https://infourok.ru/urok-biologii-10-klass-sohranenie-bioraznoobraziya-nasushnaya-zadacha-chelovechestva-6722932.html
https://infourok.ru/urok-biologii-10-klass-sohranenie-bioraznoobraziya-nasushnaya-zadacha-chelovechestva-6722932.html
https://ppt-online.org/128046
https://infourok.ru/prezentaciya-po-biologii-biotehnologiya-961519.html
https://infourok.ru/prezentaciya-po-biologii-biotehnologiya-961519.html
https://oblakoz.ru/conspect/490747/geny-i-kletochnye-tehnologii-klonirovanie
https://infourok.ru/prezentaciya-gennaya-i-hromosomnaya-inzheneriya-biologiya-klass-profilniy-uroven-1580844.html
https://infourok.ru/prezentaciya-gennaya-i-hromosomnaya-inzheneriya-biologiya-klass-profilniy-uroven-1580844.html
https://ppt-online.org/725725
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https://resh.edu.ru/subject/lesson/4943/conspect/

https://oblakoz.ru/conspect/529715/medicinskie-biotehnologii



https://resh.edu.ru/subject/lesson/4943/conspect/
https://oblakoz.ru/conspect/529715/medicinskie-biotehnologii
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https://resh.edu.ru/subject/lesson/5393/conspect/131996/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073/re-c89887e0-fc2d-403e-8e6e-e40d18c39d6a
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073/re-c89887e0-fc2d-403e-8e6e-e40d18c39d6a
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-6844073/re-c89887e0-fc2d-403e-8e6e-e40d18c39d6a
https://infourok.ru/konspekt-lekcii-dvizhuschie-sili-i-faktori-evolyucii-865499.html
https://infourok.ru/konspekt-lekcii-dvizhuschie-sili-i-faktori-evolyucii-865499.html
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075/re-591d127b-53d1-4368-a314-858e29375068
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075/re-591d127b-53d1-4368-a314-858e29375068
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/faktory-evoliutcii-6844075/re-591d127b-53d1-4368-a314-858e29375068
https://infourok.ru/konspekt-uroka-11-klass-sinteticheskaya-teoriya-evolyucii-4964657.html
https://infourok.ru/konspekt-uroka-11-klass-sinteticheskaya-teoriya-evolyucii-4964657.html
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-79e9d86f-39f1-481a-a6a5-9657a81580ea
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-79e9d86f-39f1-481a-a6a5-9657a81580ea
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/dokazatelstva-napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-79e9d86f-39f1-481a-a6a5-9657a81580ea
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https://infourok.ru/prezentaciya-po-biologii-na-temu-populyaciya-
strukturnaya-edinica-vida-i-evolyucii-klass-3542818.html

https://infourok.ru/laboratornaya-rabota-viyavlenie-izmenchivosti-u-
0sobey-odnogo-vida-2490959.html

https://resh.edu.ru/subject/lesson/5388/conspect/
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-
ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-c3952b5d-e856-47h1-8605-2722bfh38e7a

https://infourok.ru/prezentaciya-po-biologii-na-temu-dreyf-genov-klass-
1414026.html

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-
ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9



https://infourok.ru/prezentaciya-po-biologii-na-temu-populyaciya-strukturnaya-edinica-vida-i-evolyucii-klass-3542818.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-populyaciya-strukturnaya-edinica-vida-i-evolyucii-klass-3542818.html
https://infourok.ru/laboratornaya-rabota-viyavlenie-izmenchivosti-u-osobey-odnogo-vida-2490959.html
https://infourok.ru/laboratornaya-rabota-viyavlenie-izmenchivosti-u-osobey-odnogo-vida-2490959.html
https://resh.edu.ru/subject/lesson/5388/conspect/
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://infourok.ru/prezentaciya-po-biologii-na-temu-dreyf-genov-klass-1414026.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-dreyf-genov-klass-1414026.html
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-fb7da72e-9d09-4c6c-9055-a6f35e77d8d9
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https://resh.edu.ru/subject/lesson/5389/conspect/

https://resh.edu.ru/subject/lesson/5389/conspect/

https://infourok.ru/laboratornaya-rabota-vyyavlenie-aromorfozov-
4125717 .html

https://resh.edu.ru/subject/lesson/5390/main/295813/



https://resh.edu.ru/subject/lesson/5389/conspect/
https://resh.edu.ru/subject/lesson/5389/conspect/
https://infourok.ru/laboratornaya-rabota-vyyavlenie-aromorfozov-4125717.html
https://infourok.ru/laboratornaya-rabota-vyyavlenie-aromorfozov-4125717.html
https://resh.edu.ru/subject/lesson/5390/main/295813/
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https://multiurok.ru/files/prakticheskaia-rabota-na-temu-sravnenie-vidov-
po-m.html

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-
ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-3957e0e3-
e19f-4dd1-b4cd-9bdcc9ada289

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-

ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-
254922/re-7dfdadb0-ffe6-4eda-a34f-35609e2f19f8



https://multiurok.ru/files/prakticheskaia-rabota-na-temu-sravnenie-vidov-po-m.html
https://multiurok.ru/files/prakticheskaia-rabota-na-temu-sravnenie-vidov-po-m.html
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-3957e0e3-e19f-4dd1-b4cd-9bdcc9ada289
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-3957e0e3-e19f-4dd1-b4cd-9bdcc9ada289
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/poniatie-vida-printcipy-sistematiki-246744/re-3957e0e3-e19f-4dd1-b4cd-9bdcc9ada289
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-7dfda4b0-ffe6-4eda-a34f-35609e2f19f8
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-7dfda4b0-ffe6-4eda-a34f-35609e2f19f8
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-7dfda4b0-ffe6-4eda-a34f-35609e2f19f8
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https://meduniver.com/Medical/Microbiology/1770.html
https://resh.edu.ru/subject/lesson/5391/conspect/
https://resh.edu.ru/subject/lesson/5391/conspect/301035/
https://ppt-online.org/233708
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/istoriia-razvitiia-znanii-o-zakonomernostiakh-nasledovaniia-priznakov-307292/re-e6cacd98-38a5-4fd7-95c6-a23391ba610a
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https://infourok.ru/prezentaciya-po-biologii-klass-profilnaya-gruppa-zhiznennie-formi-organizmov-3635502.html
https://resh.edu.ru/subject/lesson/5392/conspect/
https://urok.1sept.ru/articles/511856
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https://resh.edu.ru/subject/lesson/3543/conspect/11563/

https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-

6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99¢9-566b-441f-

8172-e4a738f18a64

https://www.vyaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-

6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-

8172-e4a738f18a64

https://resh.edu.ru/subject/lesson/4949/conspect/

https://www.vyaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-

6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-

65fb3240-3c14-4b3c-ad83-a4903d3fa06f

https://resh.edu.ru/subject/lesson/5463/conspect/277888/

https://infourok.ru/urok-biologii-v-klassekvest-labpopulus-dinamika-

chislennosti-populyaciy-3446010.html



https://resh.edu.ru/subject/lesson/3543/conspect/11563/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/svoistva-i-struktura-populiatcii-6844052/re-e04e99c9-566b-441f-8172-e4a738f18a64
https://resh.edu.ru/subject/lesson/4949/conspect/
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-chislennosti-i-struktury-populiatcii-6844054/re-65fb3240-3c14-4b3c-ad83-a4903d3fa06f
https://resh.edu.ru/subject/lesson/5463/conspect/277888/
https://infourok.ru/urok-biologii-v-klassekvest-labpopulus-dinamika-chislennosti-populyaciy-3446010.html
https://infourok.ru/urok-biologii-v-klassekvest-labpopulus-dinamika-chislennosti-populyaciy-3446010.html
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https://www.vyaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-
6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-
6844048/re-ef04a134-9209-4923-bed3-e04da7cd6a06

https://resh.edu.ru/subject/lesson/4949/conspect/

https://urok.1sept.ru/articles/525254
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Coo0mrecTBo
OpraHU3MOB —
OUOLIEHO3

DkocucremMa

KaK OTKphBITas
CHUCTEMA

https://www.vyaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-
6844047/nadvidovye-biologicheskie-sistemy-6844056/re-91e62666-2fd3-
4aca-9421-049dcdd7c852

https://resh.edu.ru/subject/lesson/5501/conspect/

73
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Kpyrosopot
BEIIIECTB U
MOTOK YHEPTUU
B DKOCUCTEME
OcHOBHEBIC

IIoKa3aTeciinu
O9KOCHCTCMBI

https://resh.edu.ru/subject/lesson/5546/conspect/

https://resh.edu.ru/subject/lesson/5501/conspect/119074/



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-ef04a134-9209-4923-bed3-e04da7cd6a06
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-ef04a134-9209-4923-bed3-e04da7cd6a06
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/adaptatcii-organizmov-k-usloviiam-sredy-sushchestvovaniia-6844048/re-ef04a134-9209-4923-bed3-e04da7cd6a06
https://resh.edu.ru/subject/lesson/4949/conspect/
https://urok.1sept.ru/articles/525254
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-91e62666-2fd3-4aca-9421-049dcdd7c852
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-91e62666-2fd3-4aca-9421-049dcdd7c852
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/nadvidovye-biologicheskie-sistemy-6844056/re-91e62666-2fd3-4aca-9421-049dcdd7c852
https://resh.edu.ru/subject/lesson/5501/conspect/
https://resh.edu.ru/subject/lesson/5546/conspect/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
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0.5

https://www.vyaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-
684404 7/struktura-ekosistem-6844058/re-300c498a-c511-4342-beaf-
639d4628eb01

https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-
6844047/izmenenie-ekosistem-vo-vremeni-suktcessii-6844060/re-
14419b2f-c677-4e88-aabd-f41e3ch4d4f6

https://foxford.ru/wiki/okruzhayuschiy-mir/ekosistemy-morej-i-
okeanov?utm_referrer=https%3A%2F%2Fwww.yandex.ru%2F

https://studfile.net/preview/3535632/page:55/

https://infourok.ru/magazin-materialov/prakticheskaya-rabota-
laboratornaya-rabota-izuchenie-i-opisanie-urboekosistemy-258144



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058/re-300c498a-c511-4342-beaf-639d4628eb01
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058/re-300c498a-c511-4342-beaf-639d4628eb01
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/struktura-ekosistem-6844058/re-300c498a-c511-4342-beaf-639d4628eb01
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-ekosistem-vo-vremeni-suktcessii-6844060/re-f4419b2f-c677-4e88-aabd-f41e3cb4d4f6
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-ekosistem-vo-vremeni-suktcessii-6844060/re-f4419b2f-c677-4e88-aabd-f41e3cb4d4f6
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/izmenenie-ekosistem-vo-vremeni-suktcessii-6844060/re-f4419b2f-c677-4e88-aabd-f41e3cb4d4f6
https://foxford.ru/wiki/okruzhayuschiy-mir/ekosistemy-morej-i-okeanov?utm_referrer=https%3A%2F%2Fwww.yandex.ru%2F
https://foxford.ru/wiki/okruzhayuschiy-mir/ekosistemy-morej-i-okeanov?utm_referrer=https%3A%2F%2Fwww.yandex.ru%2F
https://studfile.net/preview/3535632/page:55/
https://infourok.ru/magazin-materialov/prakticheskaya-rabota-laboratornaya-rabota-izuchenie-i-opisanie-urboekosistemy-258144
https://infourok.ru/magazin-materialov/prakticheskaya-rabota-laboratornaya-rabota-izuchenie-i-opisanie-urboekosistemy-258144
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VYuenue B. U.
Bepnanckoro o
ouocdepe
3aKOHOMEPHOCT
U

https://urok.1sept.ru/articles/611902

https://resh.edu.ru/subject/lesson/5571/conspect/150139/

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

https://resh.edu.ru/subject/lesson/5394/conspect/

https://ppt-online.org/633774



https://urok.1sept.ru/articles/611902
https://resh.edu.ru/subject/lesson/5571/conspect/150139/
https://resh.edu.ru/subject/lesson/5394/conspect/119103/
https://resh.edu.ru/subject/lesson/5394/conspect/
https://ppt-online.org/633774

CYILIECTBOBAHUA

ouochepsl
Kpyrosopotst o . . N
— https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-
86 5 6844047/biosfera-zhivaia-obolochka-zemli-6844062/re-52c6eced-83f0-
HOTCOXHMITIC 472c-2e55-320d07f67ed9
CKHE IUKIIBI
30HaILHOCTD
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OcHOBHBIE osnovnie-biomi-sushi-klass-3594888.html
OMOMBI CyIIIH
88 Y CcTOWYnBOCTh https://infourok.ru/prezentaciya-po-biologii-na-temu-mehanizmi-
ounochepsl ustoychivosti-biosferi-klass-1383878.html
DKOJIOTHYECKUE
89 KPH3HUCHI U UX https://resh.edu.ru/subject/lesson/5945/conspect/32244/
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90 yeJIOBEKa Ha https://resh.edu.ru/subject/lesson/5499/conspect/295897/
ouochepy
AHTpPOIIOT€HHO
€ BO3JECHCTBUE
01 Ha https://resh.edu.ru/subject/lesson/3555/conspect/32476/
pacTUTEIbHBIN https://infourok.ru/biblioteka/biologija/klass-11/uchebnik-302/tema-20925
U ’)KUBOTHBIN
MUp
92 OxpaHa https://resh.edu.ru/subject/lesson/3585/start/105451/
IIPUPOLBI https://urok.1sept.ru/articles/517270
O . .
93 CHOBHbIC https://resh.edu.ru/subject/lesson/4957/main/278831/

IMPHUHIUIIBI



https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062/re-52c6eced-83f0-472c-ae55-320d07f67ed9
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062/re-52c6eced-83f0-472c-ae55-320d07f67ed9
https://www.yaklass.ru/p/biologia/11-klass/osnovy-ekologicheskikh-znanii-6844047/biosfera-zhivaia-obolochka-zemli-6844062/re-52c6eced-83f0-472c-ae55-320d07f67ed9
https://infourok.ru/prezentaciya-po-biologii-na-temu-biogeografiya-osnovnie-biomi-sushi-klass-3594888.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-biogeografiya-osnovnie-biomi-sushi-klass-3594888.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-mehanizmi-ustoychivosti-biosferi-klass-1383878.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-mehanizmi-ustoychivosti-biosferi-klass-1383878.html
https://resh.edu.ru/subject/lesson/5945/conspect/32244/
https://resh.edu.ru/subject/lesson/5499/conspect/295897/
https://resh.edu.ru/subject/lesson/3555/conspect/32476/
https://infourok.ru/biblioteka/biologija/klass-11/uchebnik-302/tema-20925
https://resh.edu.ru/subject/lesson/3585/start/105451/
https://urok.1sept.ru/articles/517270
https://resh.edu.ru/subject/lesson/4957/main/278831/
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https://resh.edu.ru/subject/lesson/5782/conspect/278768/



https://resh.edu.ru/subject/lesson/5782/conspect/278768/

"OxoJorus
BHIOB U
nomyJsius ',
"Jxonorus
COOOIIECTB.
DKOJIOTHYECKHUE
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"Buocdepa -
riaobanbHas
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96 PesepBHbIit 1
YPOK

97 Pe3epBHblii 1
YpPOK

98 PesepBHbIi 1
YPOK

99 PesepBHblii 1
YPOK

10 PesepBHbIit 1

0 YpOK

10 PezepBHbIit 1

1 YPOK

10 PesepsHblit 1

2 YPOK

OBLLEE

7.5



KOJIMYECTBO 102
YACOB I10
I[TPOTPAMME






MMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CpeiHero 0611ero
TpedoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHWUK O MECTe W POJU OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHO
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COIMAIBHO-ITHYECKUX, IKOHOMHUYECKHX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEUYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoHATBHOTO MIPUPOAONONB30BaHus, B GOPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHHI

Brnanenune cuctemoit 3HaHMKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHUSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (OMHUCaHHWE, W3MEpPEHUe, MPOBEIACHUE
HaOroIeHni); crmocobaMu BBIABICHHS M OIEHKH aHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

2 yMeHI/Ie BbIABUT'aTh THIIOTC3bI, HpOBCpHTB nux BKCHepI/IMeHTaJII)HI)IMI/I
cpenctBamMu, (GOpMyNIHpys [elb HCCICIOBaHUS, aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YIbTaThl U JENATh BHIBOJIBI.

BrisBieHre 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEJIMYHMHAMH,
00BsICHEHHE MOJIYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAay4YHBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHue BIageTh CHUCTEMON OWOJOTHYECKMX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIHE OWOJIOTUYECKUE TEPMHUHBI W TIOHSTHS
(’Ku3HB, KJIETKA, TKaHb, OPraH, OpPraHW3M, BHJ, TOMYJISINS, SKOCUCTEMA,
onorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenmka, OWONONMMEPHI, JHUCKPETHOCTh, CAMOPETYIISIHS,
CaMOBOCIPOU3BE/ICHHE, HACJIe/ICTBEHHOCTD, M3MEHYHBOCTD,
SHEPro3aBUCHUMOCTbh, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kierounas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KjIOHaIbHO-CEIEKTUBHOrO MMMyHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUs HacieacTBeHHocTH T.
Moprana, 3akoH 3apoabliieBoro cxonactsa K. bapa, sBomtounonHas

TCOPHA 4. I[apBI/IHa, CUHTCTHUYCCKAA TCOPHUA OBOJKOLOUH, TCOPUA




antporiorere3a Y. Jlapsuna; teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.W. BaBuioBa o 1ieHTpax MHOT000pa3usi U MPOUCXOKICHHUS
KyJIbTYpHbIX pacTeHuid, ydyenue A.H. CeBepuoBa 0 mnytax u
HaIpaBJIeHUAX dBoJIOINH, yueHue B.U. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOT0 MOKOJIEHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Mennens;
CUEIUIEHHOTO HACJIEIOBaHUs IPU3HAKOB W HAPYLIEHUS CLEIJICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOM
n3menunBocty H.M. BaBunoBa; reHermueckoro paBHoBecust JIxk.
Xapmu u B. BaiinGepra; 3apoasimeBoro cxoxactBa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMyma lO. JIubuxa, SKONIOrMuecKkod nmupamMuabl 4Hced,
OMOMACChI U YJHEPTHH);

runote3sl (koanepBaTHo AWM. Omnapuna, nepBu4HOTO OyiaboHa JIXk.

Xonneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

Vmenue pfiiatb IOHWCKOBEIC OMOJIOrYeCKUe 3aJa4u, BbIABIATH
IMPUIUHHO-CJICACTBCHHBIC CBsA3H MCXKIAY HCCIIEAYEMBIMU
OMOJIOrHYeCKUMH O6’beKTaMI/I, nponeccaMm M ABJICHUAMU, [OCIATh
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJATb I'CHOTHUIIMYCCKHUC CXCMbl CKPCHIMBAHMUA IJII pa3HbIX TUIIOB
HaCJICJOBAHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPECHOCA

BCHICCTB U DHCPI'U B DKOCUCTEMAX (I_ICHI/I IHUTaHWs, IIIICBLIC CCTI/I)

YMeHHne yYCTaHaBIMBATh B3aWMOCBSI3M MEXKIYy CTPOCHHEM W
(GYHKUIMSMU: OPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHamu H
CHCTEMaMH OpraHOB Yy pAacTEHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
JTanmamMy OOMEHa BEIECTB; 3TalaMHU KJICTOYHOTO IUKJIA M KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TallaMi YMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  ¢enotunoMm, ¢eHoTunoM U (pakTopamMu cpenbl  OOUTaHHS,
NpOLIECCaMU  JBOJIIOLUM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

VYMmenune BBIJICIATE CYHICCTBCHHBIC ITPU3HAKU

CTPOCHUA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U
onocepbl; CTpOCHUS OPraHOB W CHCTEM OpPraHOB pacCTEHUH,
KHBOTHBIX, YEIOBEKA; MPOLIECCOB JKU3HEACITEIBHOCTH, MMPOTEKAIOIINX

B OpraHu3max paCTeHHﬁ, JKMBOTHBIX MW YCJIOBCKA, OHMOIOTHYECKUX



nporieccoB: oOMeHa BemecTB (MeTabonu3M), HHGOpPMAIMH |
IpeBpalleHNs] SHEPTruH, OpOKEeHUs, aBTOTPOPHOIro U reTepoTpodHOro
TUIIOB TNHTaHUs, (OTOCHHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a,
raMeToreHesa, ASMOpUOTeHe3a, MOCTAIMOPHUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOIIETO, JBWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTpU4EeCKOro M CUMIATPUUYECKOro
BU000pa30BaHus; BIMSHUS IBMKYIIUX CHJI SBOJIIOLIMU Ha TEHO(POHA
HOMYJISALUUK; HPUCHOCOOJICHHOCTH OPraHU3MOB K cpejne OoOuTaHus,
YyepeloBaHUsA HANpaBICHUH HBOJIOLUM;, KpPYroBOpOTa BEILECTB MU

IIOTOKA S3HCPTHUU B OKOCHUCTEMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC TMPU3HAKU
BUPYCOB, KIIETOK IIPOKapUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHu3MOB, BHUIOB, 6I/IOFGOI_IGHO3OB U 3KOCHUCTEM,
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M MPEBpAICHUS SHEPTUH B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPA3BUTHI U
Pa3MHOXKEHUS, UHIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
0OpBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHUs,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpejie OOWTaHUs, BIIHMSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUN B DKOCHUCTEMAaX
CBOGH MECTHOCTH, KPYrOBOPOTa BCILECTB U MPEBPAIICHUS JHEPTUU B

ouocdepe

VYMeHne UCIIONIB30BATh COOTBETCTBYIOLIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CHMBOJMKY Uil JOKa3aTelbCTBa
POZACTBA OPraHU3MOB PA3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3H
OpPraHM3MOB ¥ Cpelbl OOWTaHMSA; CIUHCTBA YCIOBEYCCKHX pAac;
HEOOXOIMMOCTH 3I0POBOTO 00pa3a KM3HU, COXpAaHEHHs pa3HO00pa3us
BUJIOB U DHKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHMS IPHPOABI M

YCJIIOBCUCCTBA

YMeHHe KpUTHUYECKH OICHHBATh HWHMOPMALUIO OHOJIOTHYECKOTO
COJICP)KaHUs; MHTECPIPETUPOBATH ITUUYCCKUE ACIEKTHI COBPEMEHHBIX
HCCIICTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOT'MHN
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IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
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2.2

buonorns xak HayKa. ’KuBbIe CUCTEMBI U UX HU3YUCHUC

CoBpeMeHHass OuOJOTMsl — KOMIUIEKCHas Hayka. bHoOJOruueckue Haykd u
n3ydaemble UMM MpoOiembl. DyHIaMEeHTaIbHbIE, NPUKIATHBIE U IOHMCKOBHIE
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWOIOTMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAayYHOU
kapTunbel mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
IIPAKTUYECKOM JAEATENbHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3HCTBE,

MIPOMBIILIIIEHHOCTH, OXPaHEe IIPUPOBI

KuBble cuctembl Kak mpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U ILIEJIOCTHOCTB, CIOKHOCTb M
YIHOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCITPOU3BEICHUE, Pa3IPa)KUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIHHOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OuoreoneHoTnueckuit), O6uocdepusiit. I[Iporecchl, MPOUCXOAANIME B KUBBIX
cucremax. OCHOBHbIE NpU3HAKW >XUBOro. JKu3Hp kak (opma CyIIecTBOBaHHUS

MaTepun

Mertoasl Oumosornueckoir Hayku. HaOmronenue, wu3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. lloHsaTue O 3aBUCHMMONM W HE3aBUCUMOU
nepeMeHHou. [lmannpoBanue skcniepumenTa. [loctaHoBKa U IIpoBEpKa TUIIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ HOCTOBEpHOCTh. Pa3bpoc B
Ononornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH TIONTYYCHHBIX PpE3yJIbTaTOB.
[IpyurHBl HCKaXkeHUs pe3yibTaTOB 3KcnepuMeHTa. [loHSATHE CcTaTUCTHYECKOTo

TECTa
Knerka kak Omonorudyeckas cucremMa

Knetka — cTpykTypHO-(DYHKIIMOHATBHAS €IUHHIA >KUBOTO. VICTOPHSI OTKpPBITHSA
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
HIneiinen, P. Bupxos). OCHOBHBIE MOJ0KEHNS COBPEMEHHOW KJIETOUHOM TEOPHH.
MeTo1bI MOJIEKYIISIPHON M KJIIETOUHOM OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnraIbHoe

I_ICHTpI/I(I)yT HUPOBAHUC, KYJIbTUBUPOBAHUC KIICTOK

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

ec POJib KaK paCTBOPHUTCIISL, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUU KIICTKH,



TEIUIOPETyIsAlni. MuHepaabHbIe BEIIECTBA KIETKH, WX OHMOJOTHYECKas pOJib.
Ponb KaTHOHOB U aHMOHOB B KIIETKE.

buonornueckne monumepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OENKOB.
Crtpyktypbl OenkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, MHeNnTHIHAS
CB3b. BTopuuHas, TpeTWyHas, YETBEPTHUYHAS CTPYKTYphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccudukanus 6enkoB. buonornueckue GyHKIUU OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUIbl, OJUTOCAXapUAbl M TOJIHCAXaPUIBL.
O6mmii mnaH CcTpoeHus U (PU3HKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckne (GyHKIINN YTIIEBOOB.

Jlumuaer. T'wapodunsHO-THApOdPOOHBIE CcBoOMicTBA. Kiaccudukanus Iunumos.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepouabl. buonoruueckue ¢GyHKIUU
munuoB. O0mIMe CBONWCTBA OMOIOTUYECKUX MEMOpPAH — TEKY4YECTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYITPOHULIAEMOCTb.

HyxneunoBbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [Tpuanun xkommiementaproctu. Ilpasuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxkaenne u ouonorndeckue ¢pynknuu JJTHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenune wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUHUKH, UX QYHKIIUH B
kietke. Cexksennponanue /JHK.

CrpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tumpl  KJIETOK: dyKapuoTHYeckas U  Tpokapuotudeckas. CTpyKTypHO-
(GhyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpoKapuoTHYECKON KieTku. KietouHas cTeHka OakTtepuil M apxei.
OcoOeHHOCTH CTpOEHUSI TeTepPOTPOPHON M aBTOTPO(DHONU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapuoT B OMOLIEHO3aX.

Crtpoenne W (PyHKIMOHUPOBAHUE SyKapHOTHUecKoW kieTku. [lmasmarmyeckas
MeMmOpaHa (Tazmanemma). CTpykTypa miaa3MaTudeckoid meMmOpanbl. Tpancnopt
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM  (quddysus,
oOneruénnast nud@ysus), akTUBHBIA (MEPBUYHBIH W BTOPUYHBIA AKTUBHBIN
tpancropt). [lomynmponuraemocts MemOpanbsl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIUTO3: MUHOIMTO3, (aromuTo3. DK301MTO3. KieTouHas cTeHKa.
CrpykTypa 1 QyHKIIUU KJIECTOUYHON CTEHKH PaCTEHUH, TPHOOB.

Huronnaszma. I[lurozons. Llutockener. JIBukeHue uurToruiazmbel. OpraHouabl
kineTku. OnHomMeMOpaHHBIE OPraHOWIBl KIETKU: JHJOIUIa3MaTH4YecKas CeTh
(BIIC), ammapat I'onbmkH, TU30COMBI, UX CTpOeHHE M (PyHKIUU. B3ammocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KiIETKH. CTpOEHHE IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [mankuit



2.4

(arpanynspHBIi) SHIOIUIA3MATHYECKUN peTHKYIyM. CekperopHas (yHKIUA
anmapara [onpmxu. TpancrmopT BemiecTB B KJeTKe. Bakyonu pacTHTENbHBIX
kietok. Knerounsiit cok. Typrop.

[TomryaBTOHOMHBIE OpPTaHOU/IBI KIIETKU: METOXOH/IPHH, TIIACTHIBI.

Crpoerre W (YHKIIMM MUTOXOHAPWUH ¥ TuiacTHi. [lepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranowabl kinetku CrtpoeHue M (QYHKIUA HEMEMOpPaHHBIX
OpPraHoMOB KJIETKU. Pubocombl. MukpoduiaamMeHTbl. MBbIeyHbIe KIETKH.
Mukpotpybouku. Knerounsiii nenrp. CTpoeHMe M JABHKEHUE IKTYTHKOB MU
pecHruYeK. MUKpOTpyOOUKH LIUTOILIAa3MBbL. LIeHTpHOIb.

Anpo. Obonouka snpa, XpOMAaTHUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE HU
¢byHkuu. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHHUTENBbHAs XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOH)

AcCUMWISILIMSL U JTUCCUMIISALIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W reTepoTpodHBIH. YYacTHe KUCIOpoaa B OOMEHHBIX
npoueccax. OJHEpreTudyeckoe ooOecriedeHue KiIeTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
meTtabonu3ma. DepMeHTHI, WX CTPOCHUE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTAaHUUECKUX KaTaiu3aTopoB. bemku-
AKTUBATOPbl M OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peakuuit OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpPraHMYECKUX BellecTB B KieTke. PortocuHTe3. Poib
XJIOpOIUIACTOB B mporecce QorocuHre3a. CBeroBas u TeMHOBas (asbl.
[MponykTuBHOCTE (PoTOCHHTE3a. BimsiHME pa3nUYHBIX (AKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHne (POTOCHHTE3A.

XeMmocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTpUDULIUpYIOIIKe
OakTepuu, Kejae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buasl Oposkenusi. I[IpoaykTel OpokeHUS U WX
WCIOJIb30BAaHNE YEJIOBEKOM. AHa’pOOHbIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHUHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro odmMena. [loAroToBUTENHHBIN
stan. ['mukonn3 — 6ecKUCIOpPOAHOE pacUIeTNIEHUE TIIOKO3bI.

buonoruueckoe oxkucieHue, WIM KIETOYHOE JbpIxaHWe. Ponb MUTOXOHApUI B
nporeccax OHMOJIOTUIECKOTO OKHCIICHHS. [{ukmudeckue peaxIuu.

OxucnurensHoe (ochopunupoanue. [Ipeumyiecta a3poOHOro myTu oOMeHa



2.5

BEIIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO0 0OMEHa

Peakuun matpuuyHoro cuHtesa. IIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CUHTE3a. Peanm3aius HacieacTBeHHOM nHpopmannu. | eHeTndeckuii
Koz, ero csoicrea. TpaHckpunuus — Marpuunbelid cuHTe3 PHK. ITpunHummns
TPAHCKPHUIILUHU: KOMIUIEMEHTAPHOCTh, AHTUINAPAIIEIBHOCTh, aCHUMMETPUYHOCTb.
Tpancmsiust u e€ stanbl. Yuactue TpancnoptHbix PHK B OGuocuuTese Oernka.
VYcnoBust OuocunTe3a Oenka. KonmupoBanue amuHOKucioT. Poms pubGocom B
OuocuHTese Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapHoT. Perynsanus akTUBHOCTH I€HOB y
npokapuor. ['mmore3a omnepona (®. XKakob, K. Mano). Perymsimust oOMEHHBIX
IIPOLIECCOB B KieTKe. KneTouHblil romeocTas.

Bupycesl — HekierouHbsle (OpMBI JKU3HH M oOnuraTHele napasutel. CTpoeHue
HPOCTBIX U CIO0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBaHus 4elnoBeKa, KUBOTHBIX, pacreHwit. CIINJ], COVID-19,

COIMAJIbHBIC U MCIUITMHCKUC HpO6HeMI>I

2.6

Knerounsnii mwkn, ero mepuonbl W perymsamus. HWHrepdaza u  MUTO3.
OcoOeHHOCTH TPOLECCOB, MpOTEKamuX B uMHTepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecunreTndeckwii  (MOCTMUTOTHYECKUN), CHUHTETHYECKMA U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKHI ) IepUO bl UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — pemnmukanusa. Ilpuanunsr perummkanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, aAHTUIIAPAJLICIBHOCTD.
Mexanusm perumnkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u
TejroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTWIl. JIWMJIOWAHBIA U
rarioniHbli  Habopbl XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jlenenne xnerkn — MuTo3. CTaguu MUTO3a U MPOMCXOMAAIIME B HUX IPOLIECCHI.
Tunel muto3a. KapnokuHes M LUTOKHMHE3. buonormyeckoe 3Ha4Y€HHE MHTO3a.
Perynsauus mutoTndeckoro nukia kiaetku. IIporpammupyemas kietouHas ruoesnb
— aronTo3.

(DYHKI_II/IOHB.J'IBHaH I'CHOMHKA

OpFaHI/ISM KaK OMOoJ0ru4yecKas CucTeMa

3.1

OHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTraHU3MBbl.

®dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIKOYash BETreTaTUBHOE) |
noyioBoe. Bunbl  0ecrnosoro  pa3MHOXEHHS: TOYKOBaHUE, CIHOPYJISIIHS,
(hparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBeie KIeTKH, Wi rameThl. Melos. Ctaauu Meiio3sa.

[ToBenenne xpomocoM B Meiio3e. KpoccuHrosep. bronorndecknii cmMbIci Meio3a




3.2

3.3

U MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KM3HEHHOM IIUKJIE OPraHU3MOB.
[Ipen3zapoapiieBoe pas3putHe. ['ameroreHe3 y KHUBOTHBIX. [loJOBBIE JKEJE3BI.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTeHes.
Crtpoenue mnojoBbIX KieToK. OII0OJOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHOe pa3BUTHE OpraHu3smMoB (oHTorenes). Craauum 3MOpHOreHesa
JKUBOTHBIX (Ha mpumMepe Jisarymkn). Jpobnerne. Tunsl apodmenus. OcodeHHOCTH
JIPOOJICHNST MIICKOTIUTAIONTNX. 3apOJBIIIEBbIC JHCTKH (TacTpyssaIus). 3akiaaKa
OpPraHOB M TKaHEW W3 3apOJbIIIEBbIX JINCTKOB. B3auMMHOE BIMSHHE 4YacTed
pa3BUBAIOIIETOCS 3apofbliia (IMOpUOHANBHAS WHAYKLMS). 3akiajka IJIaHa
CTPOCHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXW4YEeCKUX B3aUMOJCHCTBUN T'E€HOB.
BrnusHue Ha SMOpUOHANIBHOE PAa3BUTHE PA3IWYHBIX (HAKTOPOB OKpY’KaIOIIEH
Cpebl.

Poct u pazButue xuBoTHBIX. [TocToMOproHanbHbI iepuo. [Ipsimoe u HenmpsMoe
pazButue. Pa3Butume ¢ meramopdo3oM y Oecrno3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHojormueckoe 3Haue€HHE NPSIMOIO M HENPSMOrO pPa3BUTHS, HX
pacripocTpaHeHue B mpupone. Tumbl pocta KUBOTHBIX. DakTopbl peryisuuu
pocTa >KMBOTHBIX U 4desioBeka. CTaguu MOCTAIMOPHOHAIBHOIO pPa3BUTHS Y
KUBOTHBIX U 4yenoBeKa. [lepnoibl OHTOreHe3a YeoBeKa.

Pasmuoxxenne u pasutue pacteHuil. ['ameroputr u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B TIpolecce Mekosa.
l'amerorene3 y pactenuil. OIUIOJOTBOpPEHHE W PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOWHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuUTHE ceMeHH. MexaHU3Mbl PEeryJIsliid OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

I/ICTOpI/Iﬂ CTAHOBJICHUA MW pPa3BUTUA TI'CHCTHUKHM KaK HaYyKH. OCHOBHEBIE
TCHETUYECKHUE IIOHSATHSA W CHUMBOJEBL ['OMOIOTMYHBIE XpOMOCOMBI, AJJICIIBHBIC
T'CHBI, AJIBTCPHATUBHBLIC IIPU3HAKHU, JOMUHAHTHBEIM H pGHeCCI/IBHHf/'I IMPU3HAK,
TroMO3UroTa, rerepo3urora, 4Yucrad JIHUHUA, T I/I6pI/II[LI, I'CHOTHUII, (I)GHOTI/IH.
OCHOBHBIE MCTOABI I'CHCTHUKMU: l"I/I6pI/I)IOJ'IOFI/I‘-IeCKI/II71, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemypanue. [lepBbiit 3akoH MeHens — 3aK0H eTuHO00pas3us
ruOpuoB nepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHnnens — 3aKkOH paclleIUIeHUs IMpPU3HAKOB. [lUTolornyeckre OCHOBBI
MOHOTHUOPUIHOTO CKpeInBaHus. [ umores3a YucTOTH raMerT.

Ananusupytoiiee ckpenuBaHue. IIpomexyTouHbId XapakTep HacIeIOBaHUS.
Paciennenue npu3HakoB IpH HEIIOJIHOM JJOMUHUPOBAHUHU.

Jurubpunnoe ckpemmBanue. Tpetwii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HaCJICAJOBaHUA IMPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[H01"O
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3.5

CKpEILIMBaHHUS.
CueruieHHOe HacienoBaHue mnpu3HakoB. PaGoter T. Moprana. CrersieHHoe
HaclleIOBAaHUE TE€HOB, HApYLICHHWE CIEIUICHUS MEXAy T'eHaMH. XPOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXAHW3M OIPEAENICHUs Mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli U TeTEPOraMeTHbIM moJ. I'eHeTnyeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciemoBaHue MNpU3HAKOB, CIETUICHHBIX C
TIOJIOM.

I'enoTun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBIH ajieNu3M. B3auMmoaeicTBUe HeallNIeNbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

BsaumopeiictBue renotuna u cpesisl mpu hopmupoBaHur ¢penoturna. Fi3MeHYnBOCTb
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBIE IMPHU3HAKK. BHIbl M3MEHUMBOCTU:
HEHACJIE/ICTBEHHAs U HACTICICTBEHHAS.

MomudukanmonHas  W3MEHYMBOCTh.  Pomb  cpenpl B (hopMHUpOBaHUH
Mo M(pUKaMOHHOM n3MenunBocT. HopMa peakuuu npusHaka. BapuamoHHslil psg
u BapuarmonHas kpuBas (B. Uoranncen). CBoiictBa MOIU(PHUKAITMOHHON
W3MEHYHMBOCTH.

T'enoTunmueckas n3MeHUNBOCTL. CBOMCTBA IEHOTUIIMYECKON M3MEHUYMBOCTHA. BHUIBI
TeHOTUTIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOunatuBHas u3MeHYMBOCTh. Mei03 H  TOJOBOM TMpolecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHYHMBOCTU B CO3aHUU
TeHETHYECKOT0 Pa3HO00pa3us B Mpe/eiax OJHOTO BU/IA.

MyrtanmoHnHas I3MEHUMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHIYUMPOBAaHHBICE MYyTAalLMU. SIEpHbIE M LUTOILUIA3MaTHYECKUE
MyTtanuu. COMaTHYECKUE U MOJIOBbIE MyTalUH. [ [pHurMHBI BOSHUKHOBEHUS MYTaLIU.
Mytarensl ¥ HX BJIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSAIOB B HAacleACTBeHHOM n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHI[epHaH N3MCHYHNBOCTD U HACJICACTBCHHOCTD

Kapuotun wuyenoBeka. MexayHapolHas MNOporpaMMa HCCIEIOBAaHUSA TIe€HOMa
yenoBeka. MeToabpl  WM3y4YeHUsT TEHETUKM  YeJIOBEKAa: T'€HEaJIOrMYeCKui,
OJIM3HEIIOBEIN, IIUTOICHETHICCKHIA, MOMYJIALMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKUI. CoBpeMeHHOE onpeaeraeHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-amamm3a. HacmencrBenHple  3a0oiieBaHHMS  dYeloBeKa. [ eHHBIE |
XPOMOCOMHBIE 00s€3HU YEJI0BEKa. bonesnn c HACJICICTBEHHOU
MPEIPACOI0KEHHOCThIO. 3HAYECHUE MEAUIIMHCKOM T'€HETUKU B MPEIOTBPAILICHUU

Y JJ€YEHNH I'eHETHYECKHUX 3a00JIeBaHnH uesioBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius 1 ceneKius. 3apokIeHUE CeNEKIUU U ToMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKAECHUS W MHOT000pasusi KyJbTYPHBIX pPACTEHHIA.
Ponpb cenexkiyu B co3naHuM COPTOB PAaCTEHMM U MOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOM W3MeHunBocTH H.U.
BaswuiioBa, ero 3naveHue sl CEJICKIIMOHHON PabOTHI.

Metoapl  ceneKUUMOHHOW palboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM H
WHIUBUyaTbHBIN. OTanel KOMOMHAIIMOHHON CEJIEKIIUH. HUcnreiTanune
Mpou3BOaUTENIed MO MOTOMCTBY. OTOOp MO TE€HOTHUIYy C MOMOLIBIO OIEHKHU
(eHOTHIIa TOTOMCTBA M OTOOp 1O TeHOTUITY ¢ momonibio ananmusa JJHK.
HckyccTBeHHBIN MyTareHes Kak METO]l CEeJIeKIIMOHHOM paboThl. PagnannoHHbIi u
XUMHUYECKHI MyTareHe3 Kak HCTOYHHK MYTalMii y KyJIbTYpHBIX (Qopm
opranu3MoB. Mcronp30BaHHE€ TEHOMHOTO  PEJIAKTUPOBAHUS H  METOJOB
pexomOuHanTHBIX JIHK 15 momyyeHust ©cXolHOToO MaTepualia JJisl CEIEeKIUH.
[onmyuenne nomummonnoB. BHyTpuBHmoBas rulOpuanzaims. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAuHT. HepoicTBeHHOE CKpeuBaHWe, WIN ayTOpPHIIUHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
ruOpum3anyst.  [Ipeomonenre OecIuiouisi MEXBHIOBBIX THOPHUIOB. JlOCTHXKEHUS

CEJICKLIMY PACTEHUM U KUBOTHBIX

3.7

4.1

OOBEKTBI, HCTIOIB3YEMBIE B OMOTEXHOJIOTUH, — KJICTOYHBIE ¥ TKAHEBBIEC KYJIBTYPBHI,
MUKPOOPTaHU3MBI, HMX  XapaKTEepUCTHKa. TpaaulmoHHas  OUOTEXHOJIOTHS:
xJieOoneueHne,  MOJIyueHHE  KUCIOMOJOYHBIX  TMPOJIYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTUYECKUX TEXHOJIOTHI.
IIpousBoacTBo  Oenka, aMHHOKHCIOT W BUTaMUHOB.  McKyccTBeHHOE
OIJIOJOTBOPEHUE. PEKOHCTpYKLMS SIMLIEKIETOK W KJIOHHUPOBAaHHUE >KUBOTHBIX.
Meron TpaHCIUIaHTALUU SAEP KIETOK.

XpoMOCOMHasi M TeHHasg WHXeHepus. VICKyCCTBEHHbIH CHHTE3 TI€Ha |
KoHCTpyupoBanue pexomOuMHaHTHRIX JIHK. JlocTuxkeHus W mepCrneKTUBbI
XpOMOCOMHOM ¥ TEHHOW WH)XEHepHH. MeauluuHckue OHOTEXHOIOTHH.

Hcnonbp30BaHnEe CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6pa3I/Ie OpraHu4YCCKOro Mmmpa

buonoruueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpeMeHHass ~ cUCTeMa
OpraHMYecKoro Mupa. IIpHHOUIB KiaaccHHUKAIMU OpraHu3MoB. OCHOBHBIC
CUCTEeMATUYECKHE TPYIIITHI OPraHu3MOB.

OC00EHHOCTH CTPOCHUS U >KU3HEACATEIHHOCTU OJIHOKJIETOYHBIX OpPTraHW3MOB.
bakrepun, apxeu, 0JTHOKICTOYHBIC TPUOBI, OJTHOKIETOYHBIC BOJIOPOCIH, JAPYTHE
npoTucThl. KooHnabHbIE OpraHn3Mbl. J|BIKEHHE OTHOKJICTOYHBIX OpraHU3MOB:
amME00oUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliuTa y OJHOKIETOYHBIX OPraHU3MOB.

PaS,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer



4.2

MHoOrokjieTouHble pacTeHus. B3auMOCBs3b YaCcTEll MHOTOKJIETOYHOI'O OpraHU3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHusMa. OpraHuszm
Kak eauHoe 1enoe. TkaHu pacteHud. TuUIBI  pacTUTENbHBIX TKAHEH:
oOpaszoBarenbHasi, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

Ocobennoctu cTpoeHus, PYHKIIMNA U PACTIONOKECHHS TKaHEH B OpTaHax pacTeHUI

4.3

4.5

4.6

BereratuBHbIe 1 T€HEpPATUBHBIE OPraHbl pacTeHU. OYHKIUA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. J[BUskeHnE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKUCIONO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. Juddysust ra3oB yepe3 MOBEPXHOCTh KICTKHU.
TpancnopTHele cHUCTeMBbl pacTeHMil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa macCMBHOM M XMMHMYECKOM
3amuThl. DUTOHIUABI.

PaznpaxxumocTs M perynsuus y opraHuzMoB. PasapakumocTe W peryinsuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BC€IICCTBA U UX 3HAYCHUC

MHOroKJIeTOYHbIE  >KMBOTHBIE. B3aMMOCBSI3b  4acTe€l  MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4Ye€JIOBEKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHas, COCJAMHMUTENIbHAs, MbIILIEYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACHOJIOKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCIIOBCKA

OpraHbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.
Omopa Ttena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxxHblii U BHyTpeHHUI ckeneT. CTpOCHHE W TUIIBl COEIMHEHUS
KOCTEH.

JIB>kKeHWEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanme skuBOTHBIX. IluTanue
MMO3BOHOYHBIX KHBOTHBIX. /[pixanue »uBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JbIXaHHUE.

JIpIxaHue TO3BOHOYHBIX >KUBOTHBIX. OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTelbHas cHcTeMa 4ejioBeka. MexaHu3m
BEHTWISILUU JIETKUX Y NTUI] M MIIEKONHUTAIONIUX. TpaHCHIOPT BELIECTB Y
opranu3moB. TpaHcIOPT BeWIECTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHUBOTHBIX.  Kpyru
KpOoBOOOpamieHusi. DBOJIONHUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. Bwinenenue y opranu3moB. Beigenenwe y
*KUBOTHBIX. COKpaTtutenbHble Bakyosun. Opransl BeiieiaeHus. CBs3b MOJOCTU TEa
C KPOBEHOCHOM W BBIICIHUTEIIBHON cucTeMamu. BrpineneHne y M03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI U HX

IIPOU3BO/IHBIE.



PaznpaxuMocTh U peryasanus y opranu3MoB. Pa3ipaxuMocTh Yy OJHOKJIETOUYHBIX
opranu3moB. Takcuchl. Pa3apaXMMOCTh W peryisius y MHOTOKIETOYHBIX
pacteHwmii. PocToBbIC BelliecTBa U UX 3HAUCHHE.

HepBnas cucrema u pediekropHas peryysiius y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHras cuctema u e€ oTAensl. DBONIONMOHHOE YCIOKHEHUE CTPOSHUS] HEPBHOU
CUCTCMBbI Y JXUBOTHBIX.

Pazpabotka anroputmMoB u mporpamMMm st 3Gh(EKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM  TEHOMOB,  TPAHCKPUIITOMOB,  MPOTEOMOB,  METabOJIOMOB

MUKpPOOPraHU3MOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHH3M YCJIOBCKA U €TI0 3J0POBLC

5.1

5.2

OpraHbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduexkropHas nyra. besycioBHble U yCIOBHBIE
pednexcel. ['ymopanbHasi peryisiiuss ¥ SHIOKPHUHHAS CHCTEMa KUBOTHBIX H
yesnoBeka. JKene3bl SHAOKPUHHON CUCTEMBI U X TOPMOHBI. J[eHiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM M SHIOKPUHHOM cucTteM. [ unoranamo-runodusapHas

cuctema. Pednekc u pednexropnas ayra. besycinoBHbIe U YCIOBHBIE peICKCHI

3amura opranuzma oT Oose3Heil. UMMmyHHast cucrema venoBeka. Kiietounsiii u
IYMOpaJIbHbI MMMYHHUTET. BpoXAEHHBINH, NpHOOpeTEHHbIN cnenuduyecKuii
umMMmyHHUTEeT. Teopusi  KJIOHaJlbHO-CeleKTUBHOro uMmMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3moB. Poub

BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUI

5.3

KpoBenocHas cucrema u e€ opranbl. Cepie, KPOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ peryssus

5.4

5.5

5.6

Jeixanue genoBeka. uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH. JprxaTenpHas
cucteMa 4eyioBeka. JlpIxarenbHas OBEPXHOCTb. Perynsiiust  AbIxaHus.

JlpixarenbHbIe 00BEMBI

[InmeBapurenbHast cucrema denoBeka. OTHenbl NUIIEBAPUTENBHOTO TPAKTA.
[MumeBaputenbHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKJIETOYHOE
MUIIeBapeHue

ITokpoBel u ux mnpousBogaHble. Opransl BblaeneHus. I[louku. CrpoeHue u
¢byHKIHOHMpOBaHUE HeppoHa. OUIBTpAIHs, CEKpelrs U 00paTHOE BCACHIBAHHE

KaK MEXaHU3MbI pa0OThl OpraHoB BbleneHNsA. OOpa3oBaHuEe MOYH Y YEIIOBEKA

5.7

I[BI/DKGHI/IC yeJioBeKa: MblIeuHas cucrteMa. CKeJIeTHBIC MbBIIINBI U HUX pa60Ta.

CrpoeHue U TUIBI COEAMHEHUS KOCTEH

6.1

Teopus 3Bomtonuu. PasButue xu3Hu Ha 3emiie

OpomtonmonHas  Teopuss Y. [lapBuna. Ilpennochbuiku — BO3HUKHOBEHUS

JAapBUHHU3MaA. Kuzub n Hay4Has ACATCIbHOCTDb 4. Z[apBI/IHa.
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6.3

JiBrokymue cuibl 3Boatouuu BUaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCHBHOCTh
pPasMHOXKEHHUSI OpPraHM3MOB, HACJIEJICTBEHHas HW3MEHYMBOCTb, OoOppOa 3a
CYIIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrerndyeckoil teopun 3poitouuu (CTI). HelttpanbHas Teopus
sBostonnu. COBpEeMEHHAsi SBOJIIOIIMOHHAST OMOJOTHsA. 3HAYCHHUE SBOJIIOIIMOHHON

TEOpuUu B GPOPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTHHBI MHUPa

[onmynsuus kak sj1eMeHTapHass enuHHuIa 3Boytolud. COBpEMEHHBIE METOJbI
OLIEHKM TeHETHYECKOro pa3sHooOpa3ust M CTPYKTYpbl nomyisiuuid. M3meHenue
reHooHAa MOMYJSIUM Kak DJIEMEHTapHOE SBOJIOINUOHHOE SBJICHHE. 3aKOH
reHerudeckoro pasuoBecus k. Xapau, B. Baitn6epra.

OnemenTapHble  (AaKTOPBl  (IBMKYIIME CHIIBI) HSBOJIONUH. MyTallMOHHBINA
nporecc. KomOunatuBHas u3MeHYMBOCTh. Jlpeil) TreHOB — ciydaiiHbie
HEHANpaBJICHHbIE M3MEHEHHs] YacTOT ajueined B momynsauusax. Oddexr
OCHOBATEIIS. Murpanuu. N3omsanus MOMYJISALIAN: reorpaguueckas
(mpocTpaHcTBeHHAas1), OHonoruyeckas (pernpoayKTUBHAS).

EcrectBennbiii  oTOOp — HampaBnsitoumii  ¢gaktop dBooLUH.  DOpMBI
€CTECTBEHHOTO0  OTOOpa: JBWXKYIIWHA, CTAaOWIM3UPYIOIMIUHA, Pa3phIBAFOIIHI
(mu3pyntuBHBIN). [TomoBoi oTOOD.

[IpucrocoOIeHHOCTh ~ OPraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBeHHe — mpucnocoOneHuii y  opraHu3MoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucrnocobieHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xkpurepuum u  CTpyKTypa. BumooOpazoBaHue Kak pe3yabTar
MUKposBoJtorun. M3omsamus — ximroueBoil ¢akrtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHUS aJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuansanys). JIuTenbHOCTh 3BOIIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBAHHS OMOTIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb »BomonnoHHON OMONOTHM B Pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUS
OmopazHooOpa3usi. MUKpPOIBOIIONKA W KOIBOJIIOIHUS TMApPAa3UTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMYUBOCTU K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

C HeH

MeTtoasl M3ydeHHsT MakpodBoJtonuu. [lajeoHTomOrnYecKne MeTOoAbl M3yUeHUs
sBomonud. [lepexonusie popmbl U PUIOTEHETHYECKUE PSAIBI OPTAHH3MOB.
buoreorpaduueckue Metoasl nzydeHus 3Bosoruu. CpaBHenue Giaopsl U hayHbI
MaTEpHUKOB M OCTPOBOB. broreorpadudeckue obiactu 3emin. Buab-asHaeMuku u
PEIUKTHI.

3M6pI/IOJ'IOFI/I‘IeCKI/Ie n CpaBHI/ITeJ'IBHO-MOp(l)OJ'IOl"I/ILIeCKI/IC MCTOJAbI HM3YUYCHHA
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OBOJIFOIINHA. I'eHeTnueckue MexXaHU3MBEI 3BOJIIOIIMM OHTOI'€HE3a U II0ABJICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOTMYHBIE W  aQHAJOTHYHBIC  OpTaHBI.
Pynumentapaple  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUYECKUE,
OMOXNMHYECKIE u MAaTEMATUYCCKUEC METOAbI HN3YyUCHUA OBOJIFOIINNA.
T'oMmoornuneie reHEbl. COBpeMCHHBIe METOJbl MOCTPOCHUA (bHJ'IOFCHCTI/I‘-ICCKI/IX
JIepEBBEB.

XPOMOCOMHBIE MyTallUU U YBOJIIOIHSI TCHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) 3BoMONMHA. HeoOpaTHMOCTh 3BOIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

HayuHbple rumoressl MNpPOMCXOXKIAEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrnepmusi. JloHaydHble PECTAaBICHUS O 3aPOKICHUN KU3HU (KPEAllMOHHU3M ).
['mnores3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPKEHUE OIbITAMU
®. Penu, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxxaeHue >KU3HU U
acTpoOMOIIOTHSI.

OcHoBHBIE 3Talbl HEOpraHMYECKOW 3Boitonuu. [lnanerapHas (Teoyioruyeckas)
IBOMIONHSI. XUMHYECKas dBOJIONUSA. AOHOTCHHBI CHHTE3 OpPraHMYECKHX
BemecTB u3 Heopranmdeckux. OmpiT C. Mmmmepa u I'. HOpu. OOGpasoBanue
noauMepoB u3 MoHoMepoB. KoanepBatHas runote3a A.W. Onapuna, rumoresa
nepBuyHoro Oympona JIxk. XomneitHa, renetmueckas runoreza . Mémrepa.
Pu6osumsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emnu u meroapl €€ m3yudeHus. VckoraeMble OpraHMYECKHE OCTaTKH.
I'eoxpononorust u e€ meronasl. OTHOCUTENbHAS M a0CONIOTHAS T€OXPOHOJOTHSL.
['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOJIBI, STIOXU.

HauanpHble 3Tanel opranndeckoi 3Boatonud. [losiBIeHne M 3BOJIIOIUS MEPBBIX
KJIETOK. OJBoytonusi Mertabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIEeCTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOTreHe3). DBOJIOLUOHHOE MPOUCXOXKICHUE
BUpPYyCOB. [IpouCXOXXKaeHHE MHOTOKIECTOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTAaHU3MOB.

OcHOBHBIE DTalbl SBOJIONUN BBICHINX pacTeHud. OCHOBHBIE apoMOp(}o3bI
pacrenuii. Bpixon pactenuid Ha cymy. [losBieHue CHOpPOBBIX pACTEHUH U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE DJTamnbl 3BOJIONUU JKUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckasi ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TumoB. [lepBrie Xopa0BBIE KUBOTHBIC. JKU3HB B BOJIE. DBOIONHNS TO3BOHOYHBIX.

[Ipoucxoxaenne ampuodbuit u pentwinii. [IpoucxoxaeHNe MICKONUTAOIMINX U
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nrun. [Ipuamun xmrodeBoro apomopdosza. OcBoeHue OECNO3BOHOYHBIMU H
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTne xu3HM Ha 3emMiie TIO 3paM U NepuoaaM: apxeH, MpoTepo30i, Maaeo30u,
Me30301, KaiWHO30M. OOmas XapakKTEepPUCTHKAa KIUMaTa ¥ TEOJOTHYECKUX
niporieccoB. [losiBiIeHHE U pacIBET XapaKTEPHBIX OPTaHU3MOB. YTIe00pa3oBaHHeE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPEHI.

MaccoBble BBIMUPAaHHS — 3KOJOTHYECKHE KPHU3UCHl mpolwioro. [Ipuyunbl u
CJIEJICTBHUSI MACCOBBIX BbIMHpAaHU. COBPEMEHHBIM AKOJOTMYECKHI KPHU3HUC, €0

0COOEHHOCTH

Pasnenst m 3agaunm anTpomosyoruu. Mertonabl aHTpornosiorud. CTaHOBIIEHHE
IPEICTaBICHUN O MPOUCXOKICHUM yesioBeKka. COBpEMEHHbBIE HAYUHBIE TEOPHH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHUCTEMATHUYECKOE TOJOKEHUE YeTIOBEKa.
CBuueTenbcTBa  CXOJACTBA  YelIOBEKAa C  JKHUBOTHBIMH:  CPaBHUTEIHHO-
MOpPGOJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
nosepeHueckue. OTInYKs 4ea0BeKa OT KUBOTHBIX. [IpsIMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE rOJI0BHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBwkymme cuiabl ((pakTopbl) aHTPOIOTeHe3a: OHOJIOTHYECKHE, COIHAIbHBIC.
CooTHolieHrne OMOIOTHYECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OcHOBHBIE CTaIMM AHTPOIIOTeHEe3a. ABCTPATIONUTEKH — ABYHOTHE MPEAKH JIIOICH.
YenoBek  yMenblid, TMepBble W3TOTOBIEHUS  Opyauil Tpyna. Yemosek
MPSIMOXOJISAIIUNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yenosex
reiaensOoeprckuil — oOLMi MpeIoK HeaHAEPTATbCKOTo dYelloBeKa U YeJoBeKa
pazymHoro. YenoBek HEaHIEPTAIBCKUN KaK BHUJ JIIOJAEH XOJIOAHOTIO KIUMarTa.
YenoBek pa3yMHbId COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpeneaamMu AQpuku.

OBOJNIOIUS COBPEMEHHOI'O ueloBeKa. ECTeCTBEHHBI OTOOp B MOMYJSALHUAX
yenoBeka. MyTallMOHHBINA mpouecc U nomuMopdusM. [lomynsiuoHHbIE BOJHBL,
npeti reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJISIIHIX COBPEMEHHOTO
YyeJloBeKa.

UYenoseueckue pacel. [lonatne o pace. bonpmme pacel:  eBporeougHas
(eBpaswmiickasi),  aBCTpaJlo-HETpOUAHAs  (9KBAaTOpHANbHAs),  MOHTOJOWIHAS
(a3maTcko-aMepHKaHCKas). Bpemss U myTu pacceneHHsl 4yeloBeKa IO IUIaHEeTe.
EnuncrtBo  denoBeueckux pac. HayyHas  HecOCTOSITENBHOCTH — pacu3Ma.
[IpucrocoOIeHHOCTh YelloBeKa K pasHbIM YCIOBUSAM OKPY)KAIOLIEH Cpepbl.
Bnusnue reorpaduueckoit cpensl W apeiipa reHOB Ha MOpQOIOTHIO U

(1)I/IBI/IOJ'IOFI/IIO YCJIIOBCKA

OKOCHCTEMEI U IMpUCymue MM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJIOTUU C IPYTUMH HaAyKaMHU.
Metoabl skonoruu. IloneBble HaOmOAEHUSA. OKCIEPUMEHTHl B  HKOJOTHM:
npupoAHble U JabopaTopHble. MojaenupoBaHWe B HKOJOTHMM. MOHHMTOPUHT

OKPY’KAIOIIEH CPeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosornyeckue (GakTopsl M 3aKOHOMEpHOCTH MX JeifctBusa. Kiaccuduxanms
JKOJIOTMUECKUX (AKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHA SKOJOTHYeckux aktopoB. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepaHTHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢aktopsl. CBET Kak 3KOJOrHYecKuil akrop. JlelicTBUe pa3HBIX
YY4acCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIIIbI
pacTeHHH W >XUBOTHBIX II0 OTHOIICHHIO K cBeTy. CuUrHajgbpHas poib CBETA.
doTtonepruoan3m.

TemnepaTypa kak »dkojormdeckuil ¢akrop. JleiictBue TeMmmeparypbl Ha
opranu3msl. I1oMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojorumdeckwii  (paktop. IlpucmocobmeHuss pacrteHuit K
noJyiepXaHuio BoaHoro OanaHca. Kiaccudukanust pacTeHUl IO OTHOLIEHUIO K
BoJie. [Iprcnioco6eHust JKUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, I1OYBEHHas,
riyOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DU3UKO-XMMHUUYECKHUE
OCOOEHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocoObieHuss opraHu3MoB K
YKU3HU B Pa3HbIX CPEAAX.

buonoruueckue putmsl. BHenmHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U FOJUYHbIE
putMbl. [IpucriocoOaeHHOCTE OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIl
KU3HU.

XKuznennsie Gopmer opranu3MoB. [loHsTre o >ku3HeHHOU (opme. KuzHEeHHbIE
(opMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KHUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOuOoHTHL. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢akroppl. Buasl OHOTHUECKHX B3aMMOJCHCTBHUIl: KOHKYpPEHLHUS,
XMIHUYECTBO, cuMOKM03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausM,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBUs  (Tommueckue, (dopudeckue, (Hadpuyeckue). 3HAUYCHHE
OMOTMYECKMX B3aUMOJEHCTBHI [UIS CYIIECTBOBAHUS OPTraHU3MOB B Cpene

o0OuTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O HCKIIFOYCHUA

DKOJIOTHYECKHE XapaKTepPUCTUKU momynsuuu. Ilomynsmus kak Ouoioruueckas

cuctema. Poib HEOHOPOIHOCTU Cpefibl, (PU3UUECKUX 0apbepoB U OCOOCHHOCTEH
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O6uoJIorMU BUIOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPBI TOIYJISIIHIA.
OcCHOBHBIE TIOKA3aTENIM NOIYJSLMHA: YUCIEHHOCTh, IUIOTHOCTb, BO3PACTHAs U
1I0JIOBAasi  CTPYKTypa, pOKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLusl.

DKkojoruueckas CcTpykTypa mnonyiasuuu. OIeHKa YHCICHHOCTH TOMYJISIUY.
JluHaMyka nomyisuud U €€ peryisauus. bUOTHYEeCKUH MOTEHIUaNn MOMYJIALUN.
MopnenupoBanue OUHAMMKM — momyisinud. KpuBele pocTa  4HMCICHHOCTH
nomynsuud. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH MOMYJSILMNI: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBUCSAIMIMX OT IUIOTHOCTH. OKOJOTUYECKHE
crpareruu BunoB (I- u K-ctparerun).

[lonatue 006 »sKomoruueckoil Huiie BuAa. MectooOutanue. MHoromepHas
Mozenb sKkonormyeckod Humu Jx.M. XatumHcoHa. Pa3zMmepbl 3KOJIOrMYecKoOn
Humy. [ToTeHnyanbHas v peain30BaHHas HUIIH.

Bun xak cucrema nomynsuuid. Apeansl BHIOB. Buiael M uMX KM3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWIPAlMA  KMBOTHBIX.

buonornueckne nHBa3HU JY>XKXECPOAHBIX BUJI0B

CooOmectBa opraHu3moB. buorieHo3 u ero crTpykrypa. CBsizm Mexuay
opraHu3MamMu B OHWOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBbHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: MPOIYIIECHTHI,
KOHCYMEHTHI, pefyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CeTH.
AbGuotnyeckue 61moku 3KocucteM. [TouBbl U mibl B 3kocuctemax. Kpyrosopot
BEII[ECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3KOCUCTEMBbI. buoMacca ¥ mpoayKuus. DKOJIOTHUECKUE
MIUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBnennble 3akOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM M WX IPUYMHBL. AHTPONOIEHHbIE BO3JCUCTBHUS Ha
cykueccuu. Kimmmakcaoe coobmectBo. bruopasnoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTHU COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOT€HHBIE SKOCHUCTEMBI. ATpPOIKOCHUCTEMA.
Arporienos. Paznuanst Mexny aHTpOIIOTEHHBIMU U TPUPOTHBIMHU YKOCUCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u
(dayna. CuHaHTpONU3aIUs TOPOACKON (hayHbI. bronornueckoe u X03siiiCTBEHHOE
3HaYEHUE arpod’KOCHCTEM M ypOO3KOocHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPTraHU3MOB B 3KOCHCTEMAX.

[Iepenoc sHEprun U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISUUH W SKOCHCTEM B YCIOBHMSX €CTECTBEHHBIX H

AHTPOMOTEHHBIX BO3JICUCTBUI

buochepa — oOmennanerapHas o0Oonouka 3eMiid, T/A€ CYIIECCTBYET WIH
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocta. JKuBoe BemecTBo Onochepsl 1 ero PyHKITHH.
3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeppl. OcoOeHHOCTH Ouochepsl Kak
mo0anbHOM  JKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOTEOXHMMHYECKHME LHKIBI (yriepoja, as3ora).
PurmugHOCTS siBICHMIA B OHochepe.

3onansHOCTE Onochepsrl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIIpa,
XBOMHBIE Jleca, CMEIIAaHHbIE U IIHPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI,
MyCTHIHW, TPOMHUYECKUE Jieca, BBICOKOTOpPhi. KiMMar, pacTUTENBHBIN U
KUBOTHBIN MUP OOMOB CYIITH.

Ctpyktypa u (QyHKIHS KUBBIX CHUCTEM, OIEHKA UX PECYpPCHOrO MOTEHIMAla U
o6unochepHbIX PYHKIMHA

DKOJOTHYECKHe KPU3HUCHl U MX MpUYMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpPEJIbI.
Oxpana BOAHBIX pecypcoB. Pa3pymienne nmouBel. OXpaHa MOYBEHHBIX PECYpPCOB.
H3menenue knumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOrO MUpa. OCHOBHBIE MPHUHIMIIBI OXPaHbl HTPUPOJIBI.
Kpacupie kHuru. Ocobo oxpansembie mpupoanbie Tteppuropun (OOIIT).
Borannueckue capl U 300J0THYECKHE MTAPKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA U TMPHUPOIBL.
PammonanbHOE€  MPHUPOJIONIONBE30BAaHME W COXPaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3us 3eMiau




YYEBHO-METOJIUYECKOE OBECIMEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. buonorus: 10 kiacc: yriyOJIeHHBIM ypOBEHb: YUEOHUK B ABYX YaCTSIX: 2-€ U3IaHUE
[Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.; noxa pen. B.B. Ilaceunuka.
Axnronepuoe obmectBo Mznarensctro "[IpocBemenue” 2025 r.

2. buonorus: 11 knacc: yriyOieHHBI ypOBEHb: yueOHUK: 2-¢ u3naanue [laceunuk B.B.,
Kamenckuii A.A., Py6moB A.M. u ap.; mox pea. B.B. Ilaceunnka. AknmonepHoe

obuiectBo M3narenscTBo "[Ipocsemenne"” 2025 r.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. MunucrepcTBo npocsemienus PO denepanbHoe rocyapcTBEHHOE OF0IKETHOE
Hay4HOE yupexaenne MHCTUTYT cTpaTteruu pa3Butus oopasoanusi OenepanbHas
OCHOBHasl 001Ie00pa3oBaTeIbHasi IporpaMma CpelHero 0o1ero oopa3zoBaHus

2. MunucrepctBo npocselienust PO genepanbHoe rocy1apcTBEHHOE OIOIKETHOE
Hay4yHOe yupexaeHue MHCTUTYT cTpateruu pa3BuTus oOpazoBaHus buonorus
(yriy6nennsiii ypoBenb) Peanuzanus tpedoBanuit ®I'OC cpennero o61iero
oOpazoBanusa Metoauueckoe nocodue st yuutessi, Mocksa 2023r.

3. buonorus. Yrinyoneunsiit ypoBenb. 10-11 kinacc. Mertoauueckoe
nocoowue/IlapmyTtuna JI.A., OBunnnukoB A.B., M3naTensctBo «IIpocBemieHue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/
https://infourok.ru/
https://urok.1sept.ru/
https://foxford.ru/wiki/
https://www.yaklass.ru/
https://interneturok.ru/lesson/biology/
https://uchitelya.com/biologiya/
https://znanio.ru/media/



000 «AKnace»: YueOHnbiit onnaitH-kype st 10 u juist 11 kiacca, BKIIOHarOnai
TEOPETUUECKUN MaTepual, 3aJaHUs U TECTBI C aBTOMATUYECKOU MIPOBEPKOU JIJISI BCEX
paznenoB OPII









