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MOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomnorus" (mamee - Oumosorwsi) Ha
ypOBHE cpenHero oodiero obpaszoBaHus pa3paborana Ha ocHoBe dDenepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparum,
dI'OC COO, Konnenuuu mpenojiapaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil pabouei mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrayOnaéaHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOMN o0nactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusM @OIOC COO mnpodunbHbIE
yueOHbIE MpPeIMEThI, U3ydyaeMble Ha YTIyOJEHHOM YpPOBHE, SIBIISIIOTCS CIOCOOOM
muddepennaniun  00ydeHUST Ha YPOBHE cpeaHero oOmero oOpa3oBaHHs U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C TMpodopHeHTAIMEe OOyYaromUXCd M CTUMYJIMPOBAHHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIMIIMHOM, KOJIOTUEH, ICUXOJIOTUEN, CTOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydyebHomy mnpeametry "buonorus" maér mpencraBiieHHE O
Heau W 3ajadax Hu3ydeHusi yueOHoro mpenmera «buosorus» Ha yriyOJI€HHOM
YPOBHE, ONpeAesieT 0053aTeibHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHUE, €T0
CTPYKTYPUPOBAaHHME TIO pa3feiaM W TeMaM, paclpelesieHne Mo Kiaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh M3YyYEHUsS YYEOHOro marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOTo Ipoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme mo Ouosoruu
peanu30BaH MNPUHIUIT MPEEMCTBEHHOCTH C M3Y4YCHUEM OHOJIOTUM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Orjarogapss 4emMy MpOCMaTpUBaeTcs
HANPaBJICHHOCTh HA  TMOCJEAYIONIee Ppa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABIECHUH O 3I0POBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXkaromel mnpupoaHo cpene. B
nporpaMMe Mo OWOJIOTHU TaK»Xe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOro MpeameTa
«buonorus»y B peammsamuu  TpeboBanmit DPI'OC COO K MmIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(dbopMHpOBaHNK OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
0o0yJarommxcsi MO0 OCBOCHHUIO COJIEpXKaHUsI OMOJIOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeJHEro 00111eT0 00pa3oBaHus.

VYyuebnsiii npeaMer «buosiorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBepiiaer Ouojoruyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsieHue 3HaHMM OOydYaromMXcsi O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTMH, YMOPHOJIOTUM U OHOJIOTUM Pa3BUTHS,
TEHETUKH, CEIEKIUHN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosnorus» Ha YrIyOJ€HHOM YpOBHE
OPUEHTHPOBAHO Ha IOJATOTOBKY OOYYaIOIIMXCS K IOCIEAYIOUIEMY MOIYYEHHUIO
Ouonormueckoro  oOpa3oBaHMss B By3aX U OpraHM3alUsaX  CPeIHEro
npodeccronanbHOro 006pazoBanusi. OCHOBY €ro COJEpKaHUS COCTABISIET CUCTEMA
OMOJIOrMYECKUX  3HAHMM, TIOJIY4YEHHBIX ITpU  HM3yYEHUH OOydarolUMUCH
COOTBETCTBYIOILIUX CUCTEMATHUUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 knmaccax 3TH 3HaHMUS MONYy4aroT pa3BUTHE. Tak,
paciidpeHsl U yriyOJeHbl OWOJIOTMYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX >KU3HH,
JOTIOJIHUTEBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOXHO HCIIOJb30BATh KaK OPUEHTHUPHI IS ITOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3dMokHa Takke MHTErpanus OHOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YyYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHoMy mpeamery "buororus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIIOLMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aliH, SBOJIOLUN OPraHUYeCKOro MUpa Ha 3emiie,
COXpaHeHusi OHMOJIOTMYECKOro pa3HooOpa3us minaHetel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTHH, SMOPHOJIIOTHHM U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKLIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIU3UPYIOTCA 3HAHUS OOydYaromMXcs MO OOTaHHMKE, 300JI0THH,
aHaToMuH, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTcs HBOIIOIUOHHOE
y4eHHUe, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYyeOnslii npeamer  «buonorus» mpuszBaH  00€ecEUUTh ~ OCBOEHHUE
o0y4aronMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UAEH, MIPUHIMIIOB U MPABUIL,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALINY,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTHIKEHUSIX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHui. J{is
pa3BUTUS M TOJAJEPKAHUS MHTEpeca OOydaroluxcs K OHMOJOTMHM Hapsay Cco
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COJACPKaHUU MPOrpaMMBI
1o OMOJOTMM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBIEHUS W Pa3BUTHUS
TOM WIM MHOW 00sacThd OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHbIX
YU€HBIX B PELIEHUE BAXKHEHUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJICHHUE  OOYyYalOMMUCS  3HAHUAMHU O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKHUBBIX CHCTEM pa3HOTO paHra U NpUOOpETEeHUE YMEHMH
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMM MHTEpECA K ONpeNenEHHON o0aacTu
npoecCHOHaNbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoNorHen, Wiu K BBIOOPY
y4eOHOT0 3aBEACHUS SISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu u3ydeHus ydeOHoro nmnpeaMera «buonorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUjIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALMs, BU, OMOreoleHo3, Onocdepa); 0 BbIIAIOIMNUXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OO0YyYaroUIMXcs C METOAAMM IO3HAHUS >KMBOW IPUPOJIBL:
UCCJIEIOBATEIbCKUMU ~ METOJIaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJIIETOYHOW OWOJIOTMH, SMOpPHOJIOTUM U OWOJIOTMM PpPAa3BUTUA, TEHETUKH U
CEJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTMH, MaJCOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOSATEIbHOIO  IPOBENEHUS  OMOJIOTMYECKUX
UCCIIEIOBaHUA B Jlabopatopuu U B mpupoae (HaOIOAeHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIUMHUCA YMEHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALNIO; IOJIb30BATHCA
OMOJIOTUYECKOW TEPMUHOJIOTHENH M CHMBOJMKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM COLUMAIbHO-3KOHOMUYECKHMMH U  SKOJOTUYECKHUMHU
npoOJjeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JESITENBHOCTU IO
OTHOIIICHUIO K OKpY>KaroIled NpUpOIHON cpese, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJICH; OOOCHOBBIBAaTH M COOJIOJATh  MEPBI
npoduiakTUK WHGEKITMOHHBIX 3a00JIeBaHUl, TIpaBUiIa MOBEJACHUS B TIPUPOJAC U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UpE3BhIYANHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIJIEKTYalIbHBIX U TBOPUYECKUX CHOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIIAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTMH, pelIaeMbIMU €10 MpoOJieMaMu, METOI0JIOTHen
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAJIbHBIX
UCCJIeIOBAHUM, PelIeHHs] OMOJIOTMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM MPHUPOJE B
IIEJIOM M K OTJIEJIBHBIM €€ 00beKTaM U SIBICHUSIM; (HOPMHUPOBAHHUE HKOJIOTHUYECKOM,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJIECHUS B MPUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHrue  OOy4YaloMIMMHUCS  KOMIIETEHTHOCTH B PAllOHAJIBLHOM
IPUPOAOIIONB30BaHUN (COOIO/ICHNE TPABWJI TOBEJECHUS B MPHUPOJIE, OXPAHbI
BHJIOB, 9KOCUCTEM, Onoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpyXXaromux Jroned  (coOmonmeHuss wMep npoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTHYECKUX 3HAHUN M YMEHHI B OBCEAHEBHON KHU3HU;

CO3JaHWe€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarolIMMHCS
VHJIUBUTYJIbHOMN oOpazoBaTenbHON TPaeKTOPHH, CIIOCOOCTBYIOIIEH
nocleAyomemMy MnpodecCHOHATPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
UHIVBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTHUHM Ha yIiyOJIeHHOM
YpOBHE cpeHero obmero oopazoBanms, coctaisieT 340 gacos: B 10 xmacce — 170
yaca (5 gacoB B Hezento), B 11 kmacce — 170 yaca (5 yacoB B HEZIEIIO).

O100p OpraHm3anMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHHsI OHMOJIOrHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELU(PHUKU €ro CoAepKaHWs M HalpaBJICHHOCTU Ha
OpOAODKEHHE OHOJIOTUYECKOTO 00pa30BaHUSl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUN OMOJIOTHH Ha YyriayOJIEHHOM YpOBHE
ABJIIETCS MPOBEJEHUE JIa0OpAaTOPHBIX M MpaKkTUYeCKuxX pabor. Takxke yuacTtue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHAsE Hayka. KpaTkast uctopusi pa3BuTHS
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosnoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBszanHbie ¢ Ouosioruedl. 3HaueHUEe OMOJIOTHU B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. J{apBus,
V. I'apgeit, I'. Mennens, B. 1. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cucTeMbl Kak MpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JIUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTb M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alMu JKUBBIX CHUCTEM: MOJEKYJSAPHBIM, KIETOUYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(6buoreonenoTnueckuit), OmochepHbiii. IIporecchl, MPOUCXOAAIINE B KHBBIX
cucremax. OCHOBHbIE TpPHU3HAKU >KUBOrO. JKW3HB Kak (opma CyIIeCTBOBAHUS
Marepuun. Hayku, n3ydaroniue »KuBbl€ CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alvH.

N3yuenne XKuUBBIX cucTteM. MeTojasl Ouosiornueckoi Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaananus. [lIoHsTue o 3aBUCUMON 1
HE3aBUCUMOM TmepemeHHoW. [lnanmpoBanue skcnepumenta. [loctaHoBka wu
mpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yinbTaToB. [IpyumHBI UWCKa)X€HUsT PE3yJIbTATOB JKcrnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMmoHCTpauuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cuctembl», «CBOWMCTBAa KWUBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJoBeuecKkoro opranusmay, «buoreoreHos», «buochepa», «Meroabt
U3YYEHUS KUBOU IPUPOIBD.

O6opynoBanue:  jmaboparopHoe  oOOpyJdoBaHWE IS TMPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE PaA3IMYHBIX METOJIOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorusi KJIeTKH

Knerka — cTpyKTypHO-(QYHKIMOHaJIbHAS eauHUIA >kuBoro. lcropus
OoTKpbITUsA KieTku. Pabotel P. ['yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOU KJIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOrMHM:  MHKPOCKOTMS,
xpoMarorpadus, 31eKTpodope3, METOJl MEYEHBIX aTOMOB, AH(depeHIuaTIbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKcupo8anHuuix
K1emok. DIEeKTpoHHass MUkpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl u cxeMbl: «CBETOBOW MHKPOCKOID), « DIEKTPOHHBIA MHKPOCKOI,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOMpENnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckass padora «M3yueHne METOJOB KJIETOYHOH OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHraTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnuyeckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Boma n e€ posp Kak pacTBOPUTENs, PEAareHTa, y4acTHE€ B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOPeryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHMOIOTrHYecKas
poJib. PoJIb KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BelIeCTBAa KIETKH. buosiornueckue nojmMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oeika, NHenTHAHas CBsA3b. BTOpu4YHas, TpeTHuYHas, 4YeTBEpTUYHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccupukanuss OenKoB.
buonornueckue Qynkium 6enkoB. /Ipuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOJTUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. M'aapodunsHO-THAPOGOOHBIE cBOYicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoCcTBa OMOTOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. Ilpasuiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectornaxoxaenune u ouonorndeckue pynkuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3su B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHoBIEHHBIE IEPEHOCUMKH, UX (QYHKLIHUU B
Kietke. J[pyeue wuyxneoszuompughocghamer (HT®). CexBenupoBanue J[HK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuOJIOTHS: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U THPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyin. Modenuposanue
CmMpYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoHCTpanun

[Toptpetsi: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenne XMMHUYECKMX JBJEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «lleproguyeckas TaOiaMIla XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuEe MOJIEKYI
yrieBonoBy, «CTpoeHue MOJeKyn JHMnuaoB», «HykiIenHOBBIE KHCIOTBDY,
«Crtpoenue monexkynsl ATO».

OO0opynoBaHue: XuMu4ecKas nocyza 1 000py0BaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYSCTBEHHBIX
pEAKLIUI».

JlaGopaTropnass  paGora  «lcciegoBaHWe ~— HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHne u pyHKINH KICTKH

Tunbel KIETOK: JyKapuoOTHYeCKas U TMpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



CtpoeHne mpoKapruoTHIeCcKoi KieTku. Kirerounasi cTeHka OakTepuil U apxewu.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoHON U aBTOTPOGHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIMOHUPOBaHUE AYKapUOTHYECKOU KJICTKH.
[na3zmatuueckass MeMOpana (masmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYECKyl0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obneruéunass auddysus), aKTHUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, Paronuro3. Dk3o1uTo3. Kiuerounas
crerka. CTpyKTypa U (yHKIIMH KJIETOUYHOM CTEHKH PacTeHU, TPUOOB.

Huromnasma. [{urozoins. [lutockener. [Bmxenue nutomiazMel. OpraHouabl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CeTb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJIHOMEMOpaHHBIX OpPraHOMAOB KJIETKU. CTpOeHHE TpaHyJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmajgkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BELIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIETKH:  MHUTOXOHAPWUM,  ILJTACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN M 1iactun. llepBuunele,
BTOPUYHBIE U CIIOKHBIE  IUIACTUIBl  (POTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunamMeHnTsl. Axkmunogvie Mukpoguiamernmyi. MBbIlIEUHbIE  KJIETKU.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
neHtp. CrpoeHue u JBHKEHHE JKTYTHUKOB M pecHHYeK. Mukporpybouku
uuroruiasmel. LlenTpuons. benku, accoyuupoanHvlie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momopnvle 6eaku.

SAnpo. OOonouka siApa, XpOMAaTHH, KapUOILIa3Ma, SAPIIIKH, KX CTPOECHUE U
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMOcoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 000104Ku 6 mumo3se. foepHulil
mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK HYKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JemoHCcTpanuu



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

Tabmumpt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHWe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «/3ydeHue CTpOEHHS KJIETOK pPa3IMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnass padora «lccienoBanue miazMoiu3a W JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IlpakTnueckass  padora  «/3yyeHue  JABMIKEHHS  LMUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMHUIIALINS M AUCCUMMIISIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turmbl oomMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbINH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTudyeckoe obecreyeHue KIeTku: mnpespamieHne ATO B
oOMeHHbIX Tporeccax. DepMeHTATUBHBIM XapakTep peakluil KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA U MEXaHU3M JEHCTBUA.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPhl W OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvllli pomocunmes y oaxmepuil. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIIacTOB B MPOLECCE
¢dorocunTeza. CetoBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Co. u CAM-munwi
¢omocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHME pazinyHbBIX (AaKTOPOB
Ha CKOpOoCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTES. Pa3znoobpazue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTpUGULKPYIOIIME OaKTepuu, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buael Oposkenus. I[IpomykTbl OposKeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO obmeHa.
[ToaroroBuTeNbHBIN 3TAM. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okuclieHUEe, WIH KJIETOYHOE JbIXxaHue. Poib MUTOXOHIpHIL B
nporueccax ouonornyeckoro okucienus. uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memobpannozco epaduenma npomonos. Cunmes



AT®: paboma npomonnot AT®-cunmaswl. llpenmyiecTBa a’poOHOTO IMMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHME  KATAUIUTHUYECKOM  aKTMBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajiasbl)y».

JlabopaTtopnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnassi padora «CpaBHeHue mporeccoB  (oTrocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KO, ero cBoictBa. Tpanckpunimsi — marpuusblii cuHTe3 PHK. IlpuHumms
TPAHCKPUMIUU: KOMILUIEMEHTAPHOCTh, AHTUIIAPAJLIEIIBHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe ammHokucior. Ponb pubocoMm B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasieHusi o cmpoenuu 2eHog. OpraHuzanusi TeHOMa Y
MPOKAPUOT U DYKApUOT. Perynsius akTUBHOCTH T€HOB y MPOKapuoT. ['umoresa
onepona (®. XKako6, XK. MaHo). MonexynapHnvie mexaHuzmMbl IKCNPECCUU 2€HO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauns 0OMEHHbIX
IPOLIECCOB B KJeTKe. KiteTounbIli roMmeocTas.

Bupycel — HekieTouHbie (hOpPMBI )KU3HU M 00NHMraTHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHnHvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpacos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupychubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITNJI, COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

bBuoungopmamuka: unmeepayus u ananuz b6orvuiux maccugos («bigdatay)
CMPYKMYPHbIX Ouo0eudeckux oantolx. Hanomexnonoeuu 6 ouonocuu u meouyuHe.
IIpoecpammupyemole ynkyuu 6eaxos. Cnocodwl 00cmasku 1eKapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosbrios, 1. 1. iBanoBckuii.

Tabmuiel u cxeMbl: «buocunTes 6enkay», «l'eHeTndeckuil Koy, «Bupych»,
«bakrepuodarm.

IIpakTnueckas pabora «Co3ganue MOJEIH BUPYCa.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1wk, ero mepuoabl W peryisanus. Wutepdaza uw  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbii cunre3 JHK — perumkanwms. [Ipunnunsr pernmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBbHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuUOTHUIl. JIUTIJIOMAHBIA W
rarIouaHBIM  HAObOpbl XpomocoMm. ['omosorumuHblie XpoMocoMmbl. IloioBbie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. CTaguv MUTO3a W MOPOUCXOMSIIME B HHUX

npouecchbl. Tunbel Muro3a. KapuoknHe3 u nuToknHe3. buosormdyeckoe 3HayeHue
MUTO3A.

Perymnsinusa MuTOTHYECKOrO LUMKIA KIEeTKU. [Iporpammupyemasi KieTOodHas
rubesp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIIMOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHE
xpomocomy, «Pemumkanus JJHK.

O0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: « MHUTO3 B KIETKax
KOpEUIKa JIYKa».

JlaGopaTopHnas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKpOIpenaparax».

JlaGopaTopHasi padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUSI W JKUBHEACATEIBHOCTU  OJIHOKJIETOUYHBIX
opranu3moB. baktepuu, apxeu, OJHOKIECTOYHBIE TPHOBI, OJHOKJIETOYHBIC
BOJIOPOCTH, APpyrue NpoTucThl. KoJIoHManbHbIe OpraHn3MBl.



B3anMoOCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak €IMHOE 1eioe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMN 1 pacoNIOKEeHUs TKAHEH B opraHax pacTEeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, QYHKIUNA WU
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmil. CKeleTbl OJHOKIJIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi W BHYTpeHHHU ckeneTr. CTpoeHue u
THIBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBH>KEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, pEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucreMa. Pedrekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlormomieHne BOJBI, YIVIEKUCIOrO rasa u
MHHEPAJIbHBIX BEHIECTB pacTeHUsAMU. [IuTaHue >XKMBOTHBIX. BHyTpHUIOJIIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NULIEBAPUTEILHOTO TpakTta. [IumeBapurenpHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue »kuBoTHbIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /lprxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHas cucTemMa u4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y MNTUL U
MJleKonuTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsbl
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIC COCYy/Ibl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOLHOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX XKHMBOTHBIX. PaboTa
cepaua v e€ peryisauus.

Brinenenue y opranusmoB. Beigenenne y pacteHuid. Beigenenume y
KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BblgeneHus. OuiabTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl Pa0OTHl OPTAaHOB BBIJCIICHUS.
CB43b MOJIOCTH TeJIa C KPOBEHOCHOW M BBIICJIIMTEILHON CUCTEMaMHU. Breizienenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenue um (yHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M WUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCUBHON M XUMHAYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIH U TpHOOpeTEéHHBIA crnenuduuecKuii
UMMyHUTET. Teopusi KioOHaNbHO-ceneKTuBHOro mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib Bpok1€HHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocte wu  perymsinusa y
pactenuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediekTopHas peryisius y S>KUBOTHbIX. HepBHas
cucTeMa u €€ OTJeNnbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
XKene3pl SHOOKPUHHOW CHUCTEMBI M HMX TOPMOHBL. JleliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOM W 3HIOKPUHHON cucteMm. ['unortanamo-runoduzapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupr u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «OpraHbl IIBETKOBBIX PAaCTEHUN»,
«CucteMbl  OpraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JIMCTOBOM IUIACTUHKM», «TKaHW JKUBOTHBIX», «CKEIET YeIoBEKAY,
«IIumeBapurenbHass  cucrtema», «KpoBeHOocHas cucrema», «JlpIxarenpHas
CHCTEMaY, «HepBHas CHCTEMaY, «Koxay, «MBpbIiegHas CHCTEMAY,
«BpraenurensHas cucremMa», «OHIOKPUHHAS cucremay, «CTpOEHHE MBIIIIBDY,
«AMMmyHHTETY, «Kumeuynormnosioctueiey,  «Cxema NUTAaHUSI ~ PACTCHUI»,
«KpOBEHOCHBIE  CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpPOECHHE TUIPHD»,
«CtpoeHnne mnnaHapun», «BHyTpeHHee cTpoeHue noxkaeBoro uepss», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas — cucrema
npecMbeikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonUTaImuX», «HepBHas cucrema yenoBekay, «Peduexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPOIpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00opy0BaHuE I IEMOHCTPALMHU IOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTEHHH,
pacuieruieHus Kpaxmalia u O0eJIKOB Moj AecTBUEM (HepMEHTOB, 000PYI0BAHUE JIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGoparopHasi padora «/13yueHne opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pa3smuoxkenue. [lomoBbie kileTkn, win rameTtel. Meio3. Craaun
Meno3sa. [loBenenne xpomocom B menose. Kpoccuarosep. buomorndecknii cMbICi
MeHo3a M IIOJIOBOTO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpPraHHU3MOB.

[IpenzapoapiieBoe pa3BuThe. I'aMmeTorenes y >kMBOTHBIX. [10I0BBIE KEIIE3BI.
OO0pazoBaHue U pa3BUTUE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOAOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha u3 21asHbvIX NPoOIEM IMOPUOTIOCUM.
Konyenyuss mopgocenos u mooeru mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mnpumepe Jarymku). [pobnenwe. Tumsl  apoOieHus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOCHHOCTH APOOJICHUS MIICKOTUTAIOMIMX. 3apOJIBIIIEBhIE JTUCTKH
(ractpyssanumst). 3akiiajka OpraHoB U TKaHEH W3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojibpliia (IMOpPHOHAIbHAS WHIYKITUSA).
3aknmagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBHI TE€HOB. BrusHue Ha >MOpHUOHAIBLHOE PAa3BUTHUE PA3TUYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA nepuoi. Ilpsmoe u
Henpsimoe pa3BuTue. Pa3Butue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
[TI03BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYECKOE€ 3HAYEHUE NPSIMOrO M HENPSMOIro



pa3BUTHUS, UX PACHPOCTPAHEHHE B MpUpoJe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsiiuy pOCTa )KUBOTHBIX U 4yesoBeka. CTaluu MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leproael oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHune u pasButue pacteHuid. ['amerodut u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B Ipollecce Meno3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHWE W Pa3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOE OITOOTBOPEHHUE Y LIBETKOBBIX pacTteHui. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHHU3MBbl pETyJISIIIUM OHTOTE€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOxeHUEe», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3sMHOXEHHE XJIaMUIAOMOHAIb», «Pa3MHOXKEHHE JBIJICHBI»,
«Pa3MHOX)eHUEe TUAPBY, «Meio3», «Xpomocomel», «l'amerorenes», «CtpoeHue
SUUEKIETKH W crepmaro3onaay, «OCHOBHBIE CTaauHd OHTOreHe3a», «llpsamoe u
HEeOpsIMOe pa3BuTHE», «Pa3Butume Mailckoro xyka», «Pa3Buthe capaHum,
«Pa3BuTue JATymIKn», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsH OJHOJONBHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM  KamycTel», <« JKW3HEHHBIM I1UKI MXa», <« KHU3HEHHBIA  IUKI
NAroOpPOTHUKA, «KU3HEHHBIN IIUKII COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK U
CIIEpMaTO30UI0B, MOJENb «L MK pa3BUTHS JATYIIKI.

JlaGopaTopnas padora «/3yyeHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckas pabGora «BpIsiBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTtpoeHuE OpPraHoB pa3MHOKEHHUS BBICHINX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonmbmoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE TOHATHSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, ATTEPHATUBHBIC TPU3HAKKA, JTOMHHAHTHBIM M PEUECCUBHBIN
MIPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUS, THOPHUIbI, TEHOTHUTI, (PEHOTHII.



OcCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUHA,  IUTOJOTHUUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossros, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass pabora «J/Ipo3oduia Kak OOBEKT TEHETHUYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpHIOB MepBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKOH MeHzensa — 3aKOH paclleIuieHus] NpU3HakoB. [luTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpelnuBanus. [ umore3a 4ucToTh ramer.

AHanuzupytoliee ckpemrpanue. [IpoMexxyTOUHBIN XapakTep HaclIeI0OBaHHUS.
Pacmiernienne npu3HakoB PH HETIOJIHOM JIOMAHHPOBAHUU.

JurubpugHoe ckpemubanue. Tpetuit 3axkoH MeHiens — 3aKk0H HE3aBUCHUMOTO
HacjelOBaHWs ~ MpU3HAKOB.  lluTromormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpEILMBaHUs.

CueruienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemnieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHETJIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIN aiienu3M. B3auMoaelncTBUE HEAUIETbHBIX T'EHOB.
Komnnemenraprnocts. Onmcras. [lonmmmepus.

['eHeTYEeCKUI KOHTPOJIb PA3BUTHsI PACTEHHUM, XKUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJOTUYECKUX TMPOLIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKIIMA.
['eHeTnyeckue MEXaHU3Mbl CUMOMOIeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

[Toptpersr: I'. Menaens, T. Mopras.

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Meunnens», «AHanu3upylollee ckpenuBanue», «HemnomHoe TOMUHHUPOBaHUEY,
«CuernieHHOe Haclie[JoBaHWe TMPU3HAKOB Yy Jpo3oduiib», «l'eHeTuka monay,



«Kapuotun uyenoBeka», «Kapuorun apozodpunby, «Kapuotunm nOTUIBD,
«MHOX€ECTBEHHBIN ajieIn3My», «B3anMoeiicTBIE T€HOBY.

O6opynoBaHue: MoJelb JUIsl JEMOHCTpAallid 3aKOHOB €JUHO00pa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIJICHUS MPU3HAKOB, MOJCIb IS
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB, MOJENb JIS
JEMOHCTpAllUA CLEIUICHHOTO HACJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yslbTaToB MOHOTMOPHIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTuyeckass  padora  «/3ydyenuwe  pe3yiabTaTOB  AUTHOPHUIHOIO
CKpEUIMBaHUA Y IPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTMna W cpeabl npu  dopmupoBaHuu (peHoTuna.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBECHHAS U HACIICICTBCHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpensl B (popMupoBaHUM
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarnmoHHass kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKALIMOHHON
U3MEHYMBOCTH.

['eHOoTHIIMYECKAs U3MEHYMBOCTh. CBOKCTBA T€EHOTUITMYECKON N3MEHUHUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Meii03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJTHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbICE MyTallMHh. SlnepHble W
nuTOIUIa3MaTuyeckue myrtauuu. CoMaTHUdecKUe W MOJIOBbIe MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTauui. MyTareHel W HX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HacneacTBeHHOW u3MmeHunBoctu (H.M. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb INULEHEMUYECKUX @Gakmopos 6
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUMOS.

JlemoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuubpl u  cxeMbl: «Bumbl  u3MmeHuMBOCTHY, «MoaudpukaMoHHas
U3MEHUYHBOCTDY, «KoMOuHaTuBHas U3MEHUYHBOCTDY, «Meio3sy,
«OmnogotrBopenuey, «I eneTndeckre 3a00IeBaHMS YEIOBEKay, « BUIbI MyTaIHii».



OobopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

I[IpakTuyeckass padora «Myrtauuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun yenoBeka. MexayHapoaHas mporpaMMa HMCCIEHOBAaHUS TE€HOMA
yejnoBeka.  MeTonapl  M3Y4YEHHMs] TIEHETHKM  YEJIOBEKa: T€HEaJlOTrHyYecKui,
OJIM3HEIIOBBIH, IIUTOT€HETUUCCKHUM, MOIMYJISIHUOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ONIPEACIICHUE TE€HOTHUIA!
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[M[[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeKka. [ eHHbIe 1 XPOMOCOMHBIE
Oonie3HM uyenoBeKa. boie3HW ¢ HACIEeACTBEHHOW MPeApacroioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYEHUH N€HETUYECKUX
3a00JieBaHUN 4YesioBeKa. MeUKO-TeHEeTUYeCKOe KOHCYJIbTHpoBaHHe. CTBOJOBBIE
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TMOBBIIMICHHOW UYYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HCHHIO OKpY»Katolei cpennl. ['eHneTnueckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel U cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiI€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi OpraHn3mMoB

JlomecTukanuss W CEJNEKUUs. 3apOXKACHUE CEJNEKIUU W JOMECTUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax NpoUCXOXKACHUS UM MHOroooOpasus
KYJbTYPHBIX pacTeHUW. PoJp cenekuuum B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#xuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HaciaeACcTBeHHOM wum3MeHuuMBoctTy H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metonbl ceneKiMOHHOM padoThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHJIUBUTYaJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKLIUU. HUcnwiTanne
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OICHKH
(deHoTHna MOTOMCTBA U OTOOP O TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIeKUHMOHHOM  paloThl.
PaananvoHHbIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHHUK MYTalui y KYJbTYPHBIX



¢opm opranusmoB. Mcmonb30BaHHE TEHOMHOIO PENAKTHPOBAHHS M METOJIOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMH PACTEHUI U KUBOTHBIX. «3en1énast
DesOIoOYUAY.

CoxpaHeHHE U W3yYEHUE I'€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHHN U
UX JUKAX pOAMYENd i1 CO3JaHMsl  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpauwenue u  ynpaeieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUeCmeyiomux U co30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[loptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl 1 cxeMbl: «LleHTpbI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSJAOB B HACJIEICTBEHHON M3MEHYMBOCTIY,
«Meronpl cenekumny, «OTaanéHHas rudpuanzanus», «Myrarenesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/M3yyeHrue METOA0B CEICKIIMN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHMIKEHHUS CEJIEKIMU PAcTeHUH Hu
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBII y4acTOK, B TEIIMYHOE XO3SICTBO, B JabOpaToOpuio
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHoJiorusi U CHHTeTHYECKAsI OHOJIOTHS

OOBeKThI, HUCHOJb3yeMble B OMOTEXHOJIOIMH, — KIJIETOUYHbIE M TKaHEBbIE
KYJbTYpBHI, MHUKPOOPraHU3MBI, 174 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAenue. Mukpoounonornyeckuii cunre3. OOBEKTb MHUKPOOHOJIOTHYECKHX
texHosnorui. [IpousBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMi M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYaroIIrecs B IpUpoie OMOCUHTETHUECKUE TTYTH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anmuss ©  COMaTHYECKUN
sMOpuoreHe3. lcnonb3oBaHue TaljIOWJOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuHs
AVNLEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KVIbMUBUPOBAHUA U MUKPOKIOHAIbHO2O
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYbINYD.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUss W NEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuorexHonoruu. [loctrenomuas nugposas meauuuna. [TLP-
AuarHocTuka. MeraOOJOMHBIM aHajau3, TEHOLIEHTPUYECKHM aHaau3 MIpoTeoMa
YesoBeKa Ui OLEHKU COCTOSIHHS €ro 310poBbi. lCnosib30BaHHE CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuommxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BakIMH C LENbI0 OOecreyeHus: KOMOMHHPOBAHHOU
3amuThl OT BOo3Oymuteneir OPBU, ycTaHOBIEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢ynxunonupoBanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «Mcnonb30BaHre MUKPOOPTaHU3MOB B TIPOMBIIIIIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxkenepus», «['eHHass HHKEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOB.

IKckypeusi  «buotexHosoruss — BakHEHIIas MNPOU3BOAUTEIbHAS —CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX NPeEACTABJICHUHA B
omosiorumn

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JBrokylye cuiibl HBOTIONMH BU0B 110 Y. JlapBUHY (BBICOKAas HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OPTaHU3MOB, HACJIEJCTBEHHass M3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).



Odopmiienne cuaTeTHueckor Teopun dBomonmu (CTD). HelTpanbhas
Teopust dBomouuu. CoBpeMeHHas JBOJIOINMOHHAS  OuWojorvsa. 3HAYCHHE
ABOJIIOIIMOHHOM TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . HImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil npupoabl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuii u >kuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. {apsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodbpasue KyJabTypHBIX (HhopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. [lapsuny)», «Cxema COOTHOIIEHHUS JBIKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPUH SBOJIOLIAN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[Tommynsinus Kak 3J€MEHTapHasl €auHULA 3BOMOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI'0 Ppa3zHOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJla TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTrueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (IBMKYIIME CHIIBI) SBOJIONMUA. MyTallMOHHBINA
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajuieed B monysimusx. O@dekr
OocHOBatensd. JIpgexkm Oymvinounozo copaviwika. CHudiCeHUe 2eHemu4yecKo2o
pasnoobpazusi: npudunsl u cireocmeus. Ilpossnenue sghghexma Opeticha eenos 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V30mAmmMs  MIOIYJISITAMN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EcrtecTBeHHbII 0TOOp — HampaBistommi ¢aktop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIUHM, CTaOWIU3UPYIONINM,  pa3phIBAIOIINANA
(mm3pyntuBHbIN). [lonoBoit 0TOOP. BO3HUKHOBEHHE W HBOMIOIUS COIMAIHLHOTO
MOBEJICHUS YKUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uauoanantanuu. [Ipumepsl mprcnocobyieHnii y opranu3MoB: Mopdoaoruyeckue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepunm u CTpykTypa. BumooOpazoBanue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsiust — kimrodeBoir (akTtop BumooOpasoBanus. [lytu wu
CIIOCOOBI BHJI000pa30BaHMS: ajuIonaTpuyecKoe (reorpadmuueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIONIU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBaHUS OMOIOTMYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM  OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpyKTypa Buaa», «Cxema nposiBlieHus1 3akoHa Xapau—BaiinOepra», «JIBuwxkyine
CUJIBl IBOJIIOIUNY, «IKOJOTUYECKAs U3OJSIUS MOMYJSAIUNA CEeBAHCKON (openny,
«l'eorpadueckasl 301U JUCTBEHHUIBI CHUOUPCKOM W JIMCTBEHHMUIIBI
naypckoiy, «IlomyasiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KepTBy», «Cxema
JIEUCTBUSA E€CTECTBEHHOTO o0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«nycTpuanbHblii MenaHu3M», «JKuBble uckomaemblie», «IlokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias oKpacka YKUBOTHBIX),
«Duznonorunueckue anantanuu», «lIprUcnocoOJEHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Buma», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npuponae», «CrocoObl BugooOpa3zoBanus», «I['eorpaduueckoe BHUI000pa3oBaHUE
TPEX BUJOB JIAHJBINICH», «IKOJOTUYECKOE BHUJI000pPA30BAHUE BUIOB CHUHUID),
«lTonumouas! pacteHuin», «KamyctHo-peneunbiii THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJJICKIIMA HACEKOMBIX, Uydelia MTHI] U
3BEpeil ¢ MpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yyd4esna NTUIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHuUd ONM3KUX BHUIOB, O0OpPa30BABIIMXCS
Pa3ITUYHBIMU CTIOCOOAMH.

JlabopaTtopuasi padora «BbIsBICHHE H3MEHYHMBOCTH Yy OCOO€H OJHOTO
BUJIA».

Jlabopatopuass  padora  «llpucnocoOneHuss  OpraHu3mMOB HU  HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopnasi padora «CpaBHEHHE BHUIOB TI0 MOP(HOJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIHSA U €€ Pe3yJIbTAThI

Meronpl M3y4YeHMs ~ MakKpodBOJMIOLMHU. [lameoHTONOTMYECKHE  METOMBI
uzydeHust dBosonuu. llepexomubie  ¢GopMbl M (QUIOTCHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBotonuu. CpaBHeHHE (IOPHI U
dayHpl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnau. Bumbi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
3BOIOLMH. ['eHeTHYecKue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a W TOSIBICHUS
ABOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
NEPEBBEB.

XPpOMOCOMHBIE MYTAIUU U 3BOJIFOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOLUU. [IpuHyun cmenvl QyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIUN.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkelb.

Tabmuibl u cxembl: « OUIOTEHETUYECKUN PSI/T JOMIATNY, «APXCOMTEPUKC,
«3Bepo3yobie  smiepe»,  «Crerouedanb», — «Punmoputh»,  «CeMeHHbIE
ManopoTHUKN», «buoreorpapuueckue 30Hbl 3eMiun», «llpeli KOHTHHEHTOBY,
«Penmuktby, «HauyanbpHble CTagud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTWYHBIE U aHAJOTUYHBIE OpraHb», «PyIUMEHTBI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKa W IIKMMIIaH3e», «l JIaBHbIE
HaNpaBJIEHUS 3BOJIIOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKHM HCKONAEMbIX OCTAaTKOB
OpTraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHple TUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuHble PEACTABICHUS O 3apOKJICHUU JKU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnannannanu, JI. [Tacrepa. [Ipoucxoxxaenue sxu3HU U aCTPOOHOIIOTHSI.

OcHoBHBbIE JTaIlbl HEOPraHU4YECKOU JBOJIIOLUH. [Lmanerapuas
(reosiornyueckas) OBOJIOIHUS. XHMHYECKas OJBOJIOIUSI. AOHOTCHHBIN CHHTE3
OpraHnYecKux BemecTB u3 Heopranudeckux. Omeir C. Mwumepa u 1. HOpwu.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBatnas rumortesa A. .
Omnapuna, runoresa nepBuyHoro OynaroHa J[x. XonaelHa, reHeTHYeCKas TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yex) um runoresa «vupa PHK» V. TI'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxponosmorus u e€ w™eronbl. OTHOcUTENbHAE U abCOJMIOTHAs
reoXpoHOJorus. I'e0XpoHOoIOrnuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



HauvanbHbie 3Tanbel opraHndeckord HBoMonMU. llosBiaeHne w 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOreHe3). IBOIMIOIMOHHOE MTPOUCXOKICHHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHMH BBICIUX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenud. Bpixoxm pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPACTEHUW U
3aBoeBaHME UMM cymu. CeMeHHbIe pacTeHus. [IpoOMCXOXKIEeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKU3HL B BOAE. DBOJIONUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuinil. [IpourcxoxkneHne MICKOMUTAIOMIUX U
ntul. [lpunnun xmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMU )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emie IO dpaM M MEpUoOJaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KaifHo3oM. OOm@as xapakTepuCTHKa KIMMara U
reoJOrTH4ecKux mnpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITpouuioro. Ilpuunnel u
CIEACTBUSL MAacCOBBIX BbBIMUpPAaHUM. COBPEMEHHBIM SKOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHiumnel kraccudpukanmuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JemMmoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, Y. 1. Meununkos, A. .
Omnapun, [Tx. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. ITactepa o
U3YUYEHHUIO CaMOo3apoxJeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  ABOMIOLMW»,  «l €OXpOHOJIOTMYECKAasT — IIKAJIay,
«HavanpHble 3Tanbl OpraHuYecKou ABoJOIMNY, «CxemMa 00pa3oBaHUs dYKapHOT
nyTéM cuMOuorenesa», «Cucrema >XUBOM mpupoab», «CTpoeHHE BHUpPyCay,
«Apomopdossl  pacteHui», «Punnodpure», «OTHOKIETOYHBIE BOJOPOCIINY,
«MHorokiierounsle Bomopociny, «Mxu», «llamoporHukn», «l'olocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay», «Apomopdo3bl KUBOTHBIX», «lIpocteitmme», «KUIIEYHOMIOIOCTHBIEY,
«IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOTHEICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuratromme», «Pa3Buthe Xu3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
MAJICO30MCKOMN Ape», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pey», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHUN pa3IMYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIIQYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEpEH,
KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  ga0oparopHas padora  «MoaelupoBaHHE  OIBITOB
Musnepa—tOpu 1o u3y4eHuto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnasi pabdora «l3ydyeHne W ONHCAaHHE HCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne OCOOCHHOCTEH CTPOCHUSI paCTEHUMU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOCHUS MTO3BOHOUHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznesnbl u 3a1aun aHTpONOJIOrMA. METOIbl aHTPOIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penurunosnbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenbcTBa  CXOJCTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (hU3H0JIOT0-OMOXUMHUYECKHE,
nopegeHYeckre. OTINYUS YeJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPOTIOTeHe3a: OMOJIOTMYECKUE, COITMATbHBIE.
CooTHorieHrne OMOJIOTUYECKUX U COLIMAIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJMM aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie 00E3bSHbI
(TPOKOHCYJIBI) U PaHHUE MOHTUJIBI — OOIIKE MPEIKU YETOBEKOOOPa3HbIX 00€3bsH U
JMOIeM. ABCTPAIONUTEKN — JIBYHOTHE MPEIKHU J0AeH. UeToBEK yMeENblid, IEPBIE
V3TOTOBIICHUS OPYAWU TpyAa. YenoBeK NPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. UYenoBek redaenpOeprckuii —  oOmMKA  IPEIOK
HEAHJEPTAIbCKOIO YEJIOBEKAa M UYEJIOBEKAa pa3yMHOro. UenoBek HeaHIEepTAIbCKUI
KaK BHJ JIIOJEH XOJOAHOTO KiIMMara. YeloBEeK pa3yMHbIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TasieoreneTrka u NajJieOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTanMoHHBIN Tipouiecc ¥ noduMopdusM. [lomynsimoHHbIE BOJHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. [loHstue o pace. bonpmme packl: €BpOIEOUIHAA
(eBpasuiickasi),  aBCTpaJlo-HErpouWHAas  (PKBaTOpUalbHAasA),  MOHTOJOUJIHAS
(a3narcko-aMepuKaHcKasi). Bpems m myTH pacceleHusl 4YesloBeKa I0 IUIaHETe.
EnuacTBO  yenoBewecknx pac.  HayyHag  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSIM OKPY>KAIOIIEH Cpebl.
Bnusaue reorpadguueckoil cpeapl W apeiida TreHOB Ha MOPQOJIOTHIO U
(U3UOIOTHIO YeTOBEKa.

MexaucuMiiiHapabie  MeToabl B pusnueckod  (OMOJIOTMYECKOM)
AQHTPONOJIOTUM.  OBOJIOLMOHHAS  AHTPONOJIOTMS M MAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX IONMYJSINUNA. bHOCONMAIBHBIE MCCIEOBAHNS MPUPOIBI YEJIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpersr: Y. Japsun, JI. Jluku, A. . Pornacknii, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeTobl aHTPONOJIOTUNY, «['0JOBHON MO3I UETIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4YeloBeKa M CKEJNeT IMIMMIaH3e»,
«PynMMeHTBI 1 aTaBU3MBD), «JIBHKYyIIHE CUIIBI aHTPOIIOT€HE3a», « DBOIFOLMOHHOE
IpPEBO  YeNOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOAAIININY, «/lenncoBcknii uenoBek» «Heanaepranbusny, «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITalbl 3BOJIIOLNN YEJIOBEKay, «Pacel yesoBekay.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEeAMETOB  MaTepUaIbHOM
KyJbTypbl TPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOXKICHHS 4eJIOBEKa,
(doTorpaguu HaxoI0K UCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIIb
yepena 4YejJoBeKa M 4Yepena IIMMIIAH3€, MOJENb KHCTH YEJNOBEKA W KHUCTHU
IMMITaH3€, MOJEIN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopHasi pabGora «l3ydueHue OCOOCHHOCTEH CTpOSHMs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJanTaluid YETOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxaeHue U pa3BuUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sKoJ0Tuu. CBS3b 3KOJIOTUU C APYTUMH HayKaMHu.



Metoasl sxonoruu. [loneBble HaOMIOAECHHA. DKCIEPUMEHTHI B HKOJIOTHH:
npupoAHbIe U JiabopaTropHble. MojenupoBaHue B SKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM JJISI  4YEJOBEKAa. JKOJOTHMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBEYECTBA C NMpUpoaod. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanu1

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuios, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznens sxonorun», «Metoasl 3Koyorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeilcTBus. Knaccudukamms
AKOJIOTUYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O0ue
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPraHHU3MBI.

Abuotnueckue (pakrtopel. CBeT Kak 3kojormyeckuid Qakrop. [lelicTtBue
Pa3HBIX YYacCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHajlibHas poOJIb CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak oskojorudyeckuid Qaxrtop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojAep>kaHuto BogHoro Oanmanca. Knaccudukanus pacTeHHil MO OTHOIICHHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAsl, MOYBEHHas,
riiyOMHHas  TOJANOYBEHHAs, BHyTpuopraHuzMeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOsieHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
rOJUYHbIE PUTMBL. [IpHUCrnocoOIEeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM
YCJIOBUU JKU3HU.

Kusznennsie @opmbl opraHuzMoB. [loHsiTHE O JKU3HEHHOW (QopMme.
XKuszHenHsie (OpMbI paCTEHUMN: JE€PEBHS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (hakTopHI. Bugsr OMOTUYECKUX B3aMOJICHCTBUU:
KOHKYPEHITHS, XUIITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamws,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoJiecTBUs  (Tomuueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHUCTBUNA Il CYIIECTBOBAaHUS OPTraHU3MOB B CpeJe
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JdemMoHcTpanuu

Tabmuupl U cxembl: «Jkoyoruyeckue @axTopel», «CBETOBOUM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOJOTHUECKUE aJallTalllu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHU3MOB», «bBHOIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTteHuit», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIUPOKOJIMCTBEHHOIO Jieca», « IKOCHUCTEMA XBOMHOTO Jecay, «llenu
NMUTaHUS», «XulHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuo3y,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TECHEIIOOMBBHIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUIEKIIMHU TEIJI0JIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHLl U 3Bepei, repodapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUW U SKUBOTHBIX, OONAJAIONUX dYepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM KU3HH, TepOapuu U
KOJUUIGKIIMM PACTEHUUM M >KUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

Jlabopatopuasi padora «BriaBieHue mnpucnocoOIeHU OpPraHu3MoOB K
BIIUSIHUIO CBETa.

Jlabopatopnasi padora «BriaBieHune mnpucnocoOJeHU OPraHu3MoOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISIUH. [Tomysiust KaK
Oouonornueckasi cucrema. Poiab HeoHOpOoHOCTH Ccpepbl, GU3HNUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTHHU BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TIOKa3aTeIW TMOMYJSLMU: YHCICHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPALIUS.

DkoJsioruyeckas CTpykrypa nomyiasuud. OUeHKa YKUCICHHOCTU MOMYJIALNY.
JIlnvHaMuKa MOMyJAUMUA U €€ PEryJiaiusa. bUOTHYEeCKUN TMOTEHIMA TOIMYJISIUY.
MopnenupoBanue TMHAMUKH onyJisanuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
Kpusbie BbDKMBaHUA. Perynsanus 4YUCIEHHOCTH MOMYJSIUN: pojb (aKTOPOB,
3aBUCAIIMX M HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHUECKUE CTPATETUH BUIOB (I- 1
K-ctparerun).

[TonsitTue 00 skomornueckoil Huimie Buaa. Mectoobutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM Jx.M. XatunHcoHa. PasMepsl 3KOJI0THYECKOU
Huy. [loTeHnnanpHas U peaTn30BaHHAas HULLU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUIPAMKA KUBOTHBIX. buHosornyeckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: [Ixx. . XaT4nHCOH.

Tabmuipl ¥ cXeMbl:  «ODKOJOTMYECKUE XapaKTEPUCTUKU  TMOMYJISIIUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa mnomyiasuun», «Bo3pacTHele  NUpamMuAbI
nonyaanun», «CKOpPOCTh  3aceleHuss [OBEPXHOCTH 3eMIIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3kosorndeckor Humu J[x. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlabopaTopnass  padora  «lIpucnocobseHust ceMsiH  pacTeHUH K
PaCCEICHUION.

Tema 9. Jkoj10rus cO00MIECTB. IKOJIOTNYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dkocucrema kKak OTKpbiTasg cucreMa (A. JIx. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenu u cetu. AOUOTHUECKUE OJIOKU
skocucteMm. [TouBbl ¥ Wbl B 3kOcHcTEMAX. KpyroBopoT BEIMIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIbI YUCEI, ONOMACCHI U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHU W UX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcunoe coobmiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opozckas
dnopa u ¢ayna. CuHaHTponm3zauus TropoAckoil ¢ayHel. buonornueckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aMMOCHCTBHI OPraHU3MOB B
sKocucTeMax. Poib kackaownoeo sghgexma u 6u008-30upukamopos (Kiroueswvix
61008) 6 yHKYUOHUpOBanuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXKIY
CMEXHBIMHM SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmol 8030€licmeusi  3Aa2pA3HeHUll  pPA3HbIX — MUNO8 Ha
CcyOOp2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€LCMEUs.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnu.
Tabmuuer u cxembl:  «CTpykTypa  OuoueHO3a»,  «IDKocucTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOIO Jiecay, « DyHKIMOHATbHBIC
IpYNIbl OPraHU3MOB B 3KocHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenn nuTanus (macTOUITHAS, TETPUTHAS )», « DIKOJIOTUUECKAs TUpaMua YUCeID»,
«IKoJoruyeckas nupamuga OMoMacch», « IKOJOTUUECKass MUpaMHUIa SHEPTUN»,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapay», «KOocucTeMa o3epay», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTUIl U
3Bepei, repdapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJCITb
DKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanue ypoosIKOCUCTEMBD.

JlabopaTopnasi padora «M3ydyeHune pazHOOOpa3usi MENKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMaX)).

IKCKypeHusl «DKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpO3KOCHCTEMY (Ha MOJie WIA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rnodanbHast IKocucTeMAa

buocdepa — obOmemianeTapHas 000Ji04Kka 3eMIIM, TII€ CYLIECTBYET WIH
CylllecTBOBaJa ku3Hb. PazButue npencrapinenuii o ounocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocdepsl. OcobeHHocTn 6mochepsl Kak
ro0anpHON 3K0ocucTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKUE IUKIIbI (Yriieposa, a3ota). PUTMUYHOCTH SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o O6mome. OCHOBHbIE OMOMBI CYIIM:
TYHJpa, XBOMHBIE JIeCa, CMEIIAHHBIE ¥ ITUPOKOJIUCTBEHHbIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPONMUYECKUE JIeca, BEICOKOTOpbhs. KiluMat, pacTUTENbHBIN U dKUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U (PyHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
Oonoc@epHbIX PYHKIUI.

JemMoHCTpanuu

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupoie», «KpyroBopoT KucIopoja B MPUPOEY,
«KpyroBopoT Boabl B mpupojie», «OCHOBHbIE OMOMBI cymmny, «Kiumatuyeckue
nosgca 3emun», «TyHapa», «Takra»y, «Cmemanubsii jecy, «llInpokosncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repobapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesoBek u OKpyka0Ias cpeaa

OKOJIOTUYECKUE KPU3UCHI W WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BogHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTpOIIOTE€HHOE BO3ACHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO U KMBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBI.
Kpacasie xnuru. Ocobo oxpansemble mnpupoansie Ttepputopuu (OOIIT).
Borannyeckue canbl M 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOJIBI.
PanvonanpbHO€ ~ MPUPONOMOJIB30BAHUE W COXpaHEHHE  OMOJIOTUYECKOTO
pazHooOpasus 3emud. OOmIMe 3aKOHOMEPHOCTU TJIOOATBHBIX HKOJOTHUECKUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTne METOJOB MOHUTOPHWHTA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedosauus nepexooa K pecypcocbepezaroujeti u
KOHKYPEeHmMOCnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u 6uopecypcol.
Hayuonanvuvle ungopmayuonnvlie cucmemsol, obecneyugaroujue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U 9IKkocucmem. (OCHOBbL



sKOpeaburumayuy  Kocucmem U Ccnocobos 6opvoObl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyus Mopckux u HazemMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsisHeHHE — aTMocdepb»,  «3arps3HEHHe
ruapocheprr», <«3arps3HeHue 1mouBb», «llapHMkKoBBIE  3ddekT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX pPACTEHWUW M JKUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
oOy4JaronMMuUCss MporpaMM CpelHero oO0mero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaNnpeIMETHBIE U TPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUA
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME OOYYaIOIMMUCS POCCUMCKOM
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CAMOONpPENENCHUI0, Haluuyue Momusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpaeieHHoe pazsumue BHYTPEHHHX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPATUIUA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haiuyue NpPABOCO3HAHUS  HKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAa8Uums 1eJIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B E€IUWHCTBE Y4ye€OHOM U BOCIUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUHU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUMU JUYHOCTH, NATPUOTU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIEIUI0 U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOEe U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYArOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE PEAM3AMU OCHOBHBIX HaIpPABJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOs3aHHOCTEH, YyBa)KCHHE
3aKOHa M MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3HMIIMI0O [0 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOILIECCE COBMECTHOTO BBIMOJHEHUS
yueOHBbIX, TIO03HABAaTEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOMN ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Pomuuou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO W 3ammte (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTUYECKOrO TOBEACHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHHWE JMYHOTO BKJIaJa B TMOCTPOEHUE YCTOMYMBOrO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE 3MOLIMOHAIBHOTO BO3JEHCTBUS )KUBOU MPUPOBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusmyeckoro BocnuTaHusA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbsI H
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHA W OT/ABIXA, peryasipHas Qu3ndecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE MOCJEICTBUI U HENPUITHUS BPEIHBIX MPUBBIUCK (YMOTpeOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTEpCTBa, TPYyA0Jt00ue;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHLHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud U pealu30BBIBATH
COOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO M CamMoOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MNPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUYECKHX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOIOTUU
3HAHUA M YMEHMsS TIPpU pEIIeHUH TpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM
MPUPOJIOTIONIB30BaHNEM  (COOJIOJIEHHE  TpaBUJl  TOBEIAEHUS B  TMPHUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B HSKOCUCTEMAX, OXpPaHY BHJOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BpPEH  OKPYKAKOIIEH
IPUPOJIHON Ccpelie, YMEHHE MPOTHO3UPOBATh HEOJArompHUsTHBIE SKOJOTHUYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITTUICHHUSI, YKOJIOTHIECKON KYIbTYPHI,
OTbITa NEeSTETLHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YHUTATEIBCKOM KYJIbTYpbl KaK CpeicCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMAaHUE crnenudUuKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
(OpMHpPOBaHMN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHHHM ULEIOCTHOTO
MPEACTABICHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUuU MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JIsI COBPEMEHHON LMBHIM3ALUU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEIUITMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECypCHble  MPOOJIeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aTbHBIX YKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTWYECKUX 3HAHUN B IENISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIONb30BaTh TOJydyaeMble 3HAHUS I aHaiu3a |
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPAa W MPOUCXOANIMX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (DAKTOB U
MUMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEephIBHOMY  OOpa3OBaHUID U
caM000pa30BaHHI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU MO OHMOJIOTUHU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3Ha4YMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIMIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
UCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHUE, MPOIIECC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClleloBaHUe,  HaOMIOJIeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
VHUBEpCAIbHBIC Yy4eOHBIC JACUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), 00eCIeunBaoIINe (dbopmHpoBaHUE (GYHKIIMOHATBEHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOYy4aroluXxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJbHble ydeOHblE JCHCTBHUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynprare wu3ydyeHuss OHOJOTMM Ha YPOBHE CpEAHEro OOLIEero
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbl IO3HABATEIIbHBIC
YHUBEpCalIbHbIE YUEOHbIE NEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pPEryJIsSTUBHbIC YHHUBEpCAIbHbIE Y4YEOHbIEC JIEHWCTBUS, COBMECTHAs
NESTEIIHOCT.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH Y4eOHbIMU MO3HABATEILHBIMH
NEeUCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILIEHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuuKkaiuum, 0000IIEeH s ), pACKPHIBATH CMBICI
OMOJIOTUYECKUX TIOHITHH (BBIACISITH UX XapaKTepHBbIC MPU3HAKHU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MOHSATUSIMH );

ONpENENATh UETU JeATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE TOHATUA ISl OOBsICHEHUS (PaKTOB U SIBICHUUN
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JE€IyKTUBHBIE, IIO
aHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHUS;

PUMEHSATH CXEMHO-MOJIEJIbHbBIE cpexcrtea  JUIA IIPEICTABIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOILEHUN B M3y4aeMbIX OMOJOTMUYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJAA,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBBI B ACATEINBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOUCKY METOJOB PELIECHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBl JACSATEIBHOCTH M0 IOJYYEHHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaluM, MNPeoOpa3OBAHUIO M NPUMEHEHUI0 B Y4EeOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh U (OpPMyNIHpOBaTh COOCTBEHHBbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3upoBaTh 3ajadvy,
BBIIBUTaTh TUINOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI MJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBIE B XOJE€ PEIICHHUS 3aJadyd  PE3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, TIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, OLEHUBATh MNPHOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh 1I€JICHANPABIECHHBIA MOMCK MEPEeHOCca CPelICTB U CIOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX UHPOpPMAIUH (TeKCTe Y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTHUYECKHX CIIOBapsAX U
CIIPaBOYHUKAaX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHETe), aHaIM3upoBaAThH



MH(GOPMALIMIO PA3IUYHBIX BUOB U (OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHBIE METOJBI MPH MOHUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMY  MpPEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIaJeTh ~ HaBBIKAMH  pACTO3HABaHWS W 3alIUTHl  MHpOpMAIUH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHUKAIIMU BO BCEX cpepax KU3HU, AaKTUBHO y4acCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHTEIHHO BBITIOJHEHUS MpeIaraeMoi
3aJlauM, YYUTHIBATb MHTEPECHl U COINIACOBAHHOCTh MO3MIMHM JAPYTUX YYaCTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacrmo3HaBaTh HeBepOalTbHBIE CpPENCTBA OOIIEHUS, TOHWMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruX JIIOJIeH, MPOSBIISTh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYaTIbHOU
paboOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
NPUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)/10T0 WieHa KOJIJIEKTUBA;



NpUHUMATh €AW COBMECTHOM  JIEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh JEWUCTBUS MO €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensiaTb pojad ¢ y4E€TOM MHEHUH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJAJa M KaXKJOTO yYaCTHHMKA KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HUJEU C TO3UIUUA HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMU I€/iCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHHUA NpOOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHMM LENEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHUSIX U MOCTYINKAaX MO OTHOIICHHUIO K JKHUBOU MPUPOJE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JI€SITEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUs NpodiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsITh paMKH Yy4eOHOTrO TMpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pPa3HBIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBbHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEHICHHS] MO HX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AaHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMeHTBl JPYIMX IIPpU aHaJIN3€ pe3yJbTaToB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl OCBOEHHUS COJEP)KAaHHUS Y4eOHOro mpeaMmeTa
«buonorus» Ha yrayOnE€HHOM YpOBHE OpPUEHTHUPOBaHBI Ha oOecleueHue
npopunbHoro  00yueHuss  oOydaromuxcs  Oumosioruu. OHU  BKIIIOYAIOT:
crienuduyeckue sl OM0JIOTUU HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUIM MO
OCBOCHHIO, UHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUHM, BUJBI JIEATEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TaKKe B
peanbHbIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 10
KJacce NOIKHBI OTPAXKATh:

chOpPMHPOBAHHOCTh, 3HAHUM O MECT€ W pPOJU OUOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAralOIIMEe OHOJIOTHYECKUE TEPMUHBI M TIOHATUS (OKU3Hb, KJIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpEryJisilius, CaMOBOCHPOU3BEICHHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TECOPHUH
(knerounas teopus T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHast TeOpust
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1eHTpax
MHOTOOOpa3usi M MPOUCXOXKJACHUS  KYyJIbTYpPHBIX  PAcTEHUM),  3aKOHBI
(eamHOOOpa3Usi MOTOMKOB IEPBOTO TOKOJICHUS, PAaCHICIUICHUS, YHUCTOTHI TaMeT,
He3aBUCUMOTO HacieaoBaHus [. MeHzens, TOMOJOTMYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTU H. . Basuiiosa), MIPUHLIATIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHMS, HCIOJb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHWE, HW3MEPEHHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOUYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIaHOB U CUCTEM
OpraHOB PACTEHUM, JKMBOTHBIX, 4YEJIOBEKA, IIPOLECCOB JKU3HEIAEATEIBHOCTH,
MPOTEKAIOIINX B OPraHM3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BeImecTB (MeTadoJIM3M), TPEBPAICHUS SHEPTUU, OpOKEHUs,
aBTOTPO(HOIrO U reTepoTpo(PHOr0 TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€H03a, raMeToreHesa, 3MOpHOreHes3a, NOCTAIMOPHUOHAIILHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBAThb B3aUMOCBSI3U MEXKIY OPTraHOMIAMU KIETKHM U HX
(GYHKIMSAMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPTaHOB y pAacTEHUH, JKUBOTHBIX W YEIIOBEKa U HX
(YHKIUAMH, MEXIYy CHCTEMaMU OPraHoB M MX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIECTB, 3TallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX LIUKJIOB OPIaHU3MOB,
TanaMy 3MOPHUOHAIBHOIO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOLIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKa3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOrMYECKUe 3a/1a4M, BhISBIATH IPUYUMHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIEyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMU, JETaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTUYECKHe padoThl, cOO0IaTh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAITBHBIMU
cpeactBamu, GOpMyIUpys Ledb HUCCIEIOBaHUs, AaHATU3UPOBATH IOTYYCHHBIE
pe3yJIbTaThl U AeNIaTh BBIBOJBL;

YMEHHUE Yy4acTBOBAaTh B Yy4€OHO-HCCIIEAOBATENHCKONW paboTe 1o OuOoJIOTHH,
AKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABISATh  TOJYYEHHBIC  pPE3yNbTaThl Ha  yUYEHHYECKHX

KOH(DEpEeHITHSIX;
YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  OWojOTMM W MEOWIMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE

OIIOZOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3JIaHHhE TPaHCTEHHbIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiedl mpodeccroHaNbHOM
NeSTEILHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBON MPOMBIILIEHHOCTH, YTIyOJsTh MO3HABATEIbHbBIN
WHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccun u
MPOJOHKEHHE OMOJIOTMYECKOTOo 00pa3oBaHUsT B OpraHU3alUsAX  CPEIHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI W PEHICHUU IKOJIOTUYECKHUX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MPUPOJIOTIOIB30BaHuUs, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHMI, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAHHE CYIIHOCTH OCHOBOIIOJATAIOMIMX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpaBieHusix soitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTmyeckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JlubGuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 0OBEKTOB M DKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJICHUE, DKCIEPUMEHT), CIOCOOaMU BBISBJICHUS U
OIICHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHbIE TMPU3HAKU: BHJOB, OHOTE€OIIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, ABMXKYIIETO M Pa3pblBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMITaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JABMKYITUX CHJI SBOJIONNUUA HA TeHOMOH T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HApaBIICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M TOTOKA YHEPTHUH B HIKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXKAY MpoOllecCaMU 3BOJIIOIUU,
JIBIDKYIIMMH CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATh  OTJIMYMUTEIbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
IPUCHOCOOJICHHOCTh BUIOB K Cpelle OOMTaHWsA, aOMOTUYECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AaHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJISl JIOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEIIbI OOMTAHUS, €AMHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpaHEHUS MHOrooOpasus BHUIOB W
AKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS IIPUPOJIBI M YETIOBEUCCTBA;

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JI€TIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TOJTyYCHHBIX PE3yJIbTATOB;

YMEHHE BBIMIOIHITH J1a00OpaTOpHbIE W MpaKTUYECKHE PabOTHI, COOIIOIAThH
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMECHTATBHBIMU
cpeactBamu, GOpMyIUpys LENTb HCCIEIOBaHUS, aHAIW3UPOBATH IOJTYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENI0BaTENbCKOM paboTe mo Ouosoruw,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBISATh  MOJYyYEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKUX
KOH(EPEHIIUSIX;

yYMEHHUE OlLIEHUBATh TUNOTE3bI U TEOPUH O MTPOUCXOXKICHUU KU3HU, YEIOBEKa
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOco0ax MperoTBPaLICHUS
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyied npogeccuoHanbHOU
JeSTeTLHOCTH B 00JIACTH OMOJIOTHH, KOJIOTUH, TIPUPOJIOTIONIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTMH, TICHUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3sIMCTBa, MUILIEBON
MPOMBINIJICHHOCTH, YIUIYONIsATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd W TPOAODKEHHE
OMOJIOTHYECKOr0 00pa3oBaHUs B OpraHU3AIUAX CPEIHEro MpoQecCHOHANIBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne 11/ HaunmMeHoBaHMe pa3iesoB U TeM KosmyecTBo yacos DiieKTpoHHbIe (HudposbIe)
= MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl

1 buomnorus xak Hayka

2 JKuBbIe cUCTEMBI B UX U3y4YCHUE

3 buonorus xietku 2

4 XUMHYECKasi OpraHu3aIusl KICTKH 10

5 Crtpoenue 1 pyHKINU KIETKH 8

5 OOMeH BelIecTB U IIpeBpalleHue 9
SHEPIUu B KIIETKE

7 Hacnencreennast uadopmarus u 9
peanmzanus €€ B KIIETKE

8 JKW3HEHHEBIN [TUKIT KIIETKH 6

9 Crpoenwne 1 QyHKIIMHA OPTaHU3MOB 17

10 Pa3mHOXkeHUE U pa3BUTHE OPraHU3MOB 8

1 I'eHeTHKa — HayKa O HAaCJI€ZCTBEHHOCTH U 5
W3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHYMBOCTH

14 I'eneTuka yemoseka

15 Cenexuusi OpraHu3MoB 4

16 brotexHonorus v CHHTETHYECKast 4

ouoorus

17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 3apokIeHUE U PA3BUTHE HBOJIIOLIMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUU
Mukpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxkpo3BotoLUs U €€ pe3yIbTaThbl 6
[TpoucxosxaeHne u pa3BUTHE )XKU3HU HA
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSIX
6 OpPraHU3MOB U HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
OpranusMmel U cpeia 0OUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISIINI 0.5
DKoJI0TUs COOOIIECTB. DKOJIOTHUECKUE
9 H 12 05
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTeMa
11 YenoBek 1 OKpyxarouias cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /i HaumeHnoBaHue pa3iesioB U TeM KosauyecTBo yacos DiaekTponnbie (LpPoBLIE)
MPOrpamMMblI Bcero o0pa3oBaTejbHbIe pecypchl
1 buonorus kak Hayka 2 bubmuorexka LIOK https://m.edsoo.ru/7f41c292
2 JKuBbIe cUCTEMBI M UX U3Y4YCHHE 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
3 buonorus xietku 3 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
4 XuMu4ecKasi OpraHu3aius KJIeTKU 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
6 Crtpoenue 1 pyHKINU KIETKH 12 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
7 OOmeH BEIECTB 1 MPEBpAIlICHHC 18 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
SHEPI'UHU B KIIETKE
8 HaCHeHCTBeHIfaﬂ HHGOpMANHA 1 16 bubmuoreka [{OK https://m.edsoo.ru/7f41c292
peasm3anus €€ B KIIETKE
9 JKW3HEHHEBIN [TUKIT KIIETKU 10 bu6nmoreka LIOK https://m.edsoo.ru/7f41¢c292
10 CrpoeHue u pyHKIIUK OPTaHU3MOB 33 bubmmoreka [{OK https://m.edsoo.ru/7f41¢c292
11 Pa3mHOXkeHUE U pa3BUTHE OPraHU3MOB 10 bu6nuoreka LIOK https://m.edsoo.ru/7f41c292
12 Tenteriia —Hayka o HaCIIEACTBEHROCTH H 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
W3MEHUYUBOCTH OPTaHU3MOB
13 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 15 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
14 3aKOHOMEPHOCTH U3MEHYMBOCTHU 10 bubnmoreka [{OK https://m.edsoo.ru/7f41¢c292
15 ['eneTnka yemoBeka 6 but6mmorexa I{OK https://m.edsoo.ru/7f41¢c292
16 Cenekiusi OpraHu3MoB 8 bubmuoreka [{OK https://m.edsoo.ru/7f41¢292
17 brotexHonorus 1 cHHTETHYCCKAS 6 Bubmiorexa LIOK https://m.edso0.ru/7f41c292
ouonorus
18 PesepBHOE Bpems 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JJIeKTPOHHBbIE (HU(pPOBHIE)

Ne ni/mn
MPOrpamMmblI Bcero o0pa3oBaTejbHbIe pecypchl
1 3ApOACHHC  PASBHTHE DBOIOLHONHbIX 6 Bu6muorexa [JOK https://m.edsoo.ru/7f41cc74
MIPEJICTABICHHU B OMOJIOTHHU
MuKpo3BOIIOIUS U €€ pe3yIbTaThI 28 bubmumoreka LIOK https://m.edsoo.ru/7f41cc74
MakposBontonus u €€ pe3yJibTaThl 12 bubnuoreka LIOK https://m.edsoo.ru/7f4lcc74
I1
4 POMEXOIACHHC H PAsBHTHE HHIHH Ha 20 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
3emiie
I _
5 POHOXOMICHHE HLnopeka 15 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
AHTPOTIOTEHE3
DKOJIOTHS — HayKa O
6 BIAHMOOTHOICHILIX OPTatH3MOB i 3 bubmuoteka I{OK https://m.edsoo.ru/7f41cc74
Ha/I0praHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeaou
7 OpraHu3Mmsl U cpeia OOMTaHUs 18 bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUAOB U MOMYJISINI 18 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
9 IKOIOTHs COOBMIECT. IKONOTHIECKHE 24 bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
CHCTEMBI
10 brocdepa — rmobanbHas sKocHcTEMA 8 bu6mmoreka [IOK https://m.edsoo.ru/7f41cc74
11 YenoBek 1 OKpyxarouias cpena 6 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 12 bubnuoreka LIOK https://m.edsoo.ru/7f4lcc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KonnuecTtBo yacos DJIEeKTpOHHBIE U(PPOBBIE
/m 00pasoBaTebHBIC PECYPChI
Bcero
1 buosorus kak KOMIUIEKCHast HayKa M KaK 4acTh 1 https://myschool.edu.ru/
COBPEMEHHOT0 00111ecTBa
2 buosorus kak Hayka 1 https://myschool.edu.ru/
3 JKuBble CHCTEMBI M X CBOMCTBA 1 https://myschool.edu.ru/
4 JKuBble cCHCTEMBI H X CBOMCTBA 1 https://myschool.edu.ru/
5 YpoBHEBas OpraHU3aIns )KHUBBIX CHCTEM 1 https://myschool.edu.ru/
6 Bx01HOM KOHTPOJIb 1 https://myschool.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
7 Uctopus oTKpbITHS U n3y4yeHus kieTku. Kierounas 1 ege
Teopus
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
8 MeTo 161 MONIEKYISIPHOM U KJIETOYHON OMOJIOTHH. 1 ege
[TpakTuyeckas padota «3yueHne MeTo10B
KJIETOYHOU Onosoruu (xpomarorpadus,
anektpodopes, AuddepeHnnaibHoe
uentpudyruponanue, [1LIP)»
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
9 MeToab! MOJIEKYJISIPHOM U KJIETOYHOW OHOJIOrUn 1 ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
10 XUMHYECKUH COCTaB KICTKH 1 ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
11 MuHepanbpHbIe BellleCTBa KIETKH, X OMOJI0rn4ecKas 1 ege
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https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

poJib

12 OpraHuyecKme BEIIeCcTBa KICTKU — OCJKH. https://myschool.edu.ru/
JlaboparopHas padora «O0HapykeHHe OEITKOB C
MIOMOIIBIO KAYECTBEHHBIX PEAKIIUII»
13 Knaccugukaius 6enkos https://www.yaklass.ru/
14 CBoiicTBa OeKoB https://www.yaklass.ru/
15 OyHKIMH OeTKOB https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege
16 OyHKIMU OSITKOB https://media.prosv.ru/
17 depmeHThI https://media.prosv.ru/
18 OpraHuuecKme BeIecTBa KICTKH — YTIICBOIbI https://media.prosv.ru/
19 OpranuuecKre BemecTBa KIECTKH - YTIIEBObI https://foxford.ru/
20 OpraHuyecKue BEIIecTBa KICTKA — JIUIHBI https://media.prosv.ru/
21 OpraHuyecKre BEIecTBa KICTKU-TTUTTHIbI https://media.prosv.ru/
22 Hyxneunossie kucinotel. JJHK u PHK. https://media.prosv.ru/
JlaGopaTtopHast pabota «lccrnenoBanue
HYKJIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAHU3MOBY
23 Crpoenue u pynkiuu ATD. [Ipyrue https://www.yaklass.ru/
HykieozuaTpudocdarer (HTD)
24 Cexsenuposanue JTHK. Metoipl reHOMUKH, https://media.prosv.ru/

TPAHCKPHUIITOMUKHA, IPOTCOMUKHA
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25 KonTtpossHast pabota "XuMudeckas opraHu3anus https://media.prosv.ru/
KJIeTKH"
26 | Metonbl CTpYKTYPHO# OMOJIOTUH https://media.prosv.ru/
27 Tumns! kieTok. [IpokapuoTnyeckas KieTka https://myschool.edu.ru/
28 [TpokapuroTHyeCcKast KIIeTKa https://media.prosv.ru/
29 CrpoeHue sykapuoTuieckoi kiaetku. [Ipakruueckast https://media.prosv.ru/
pabota «M3yueHre CBOMCTB KJICTOYHOW MEMOPaHbBI»
30 [ToBepXHOCTHBIN anmapar KJIETKA https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege
31 Knerounass memOpaHna https://media.prosv.ru/
32 OnHOMEMOpaHHBIC OPTaHOUIbI KIICTKH. https://media.prosv.ru/
[MpakTrueckas pabota «M3yueHne ABHKEHUS
[IMTOIUIA3MbI B PACTHTEILHBIX KICTKAX)
33 OnHOMEMOpaHHBIE OPTaHOUIBI KIICTKH https://media.prosv.ru/
34 OnHOMeMOpaHHbBIC OPTaHOU/IbI KICTKH https://media.prosv.ru/
35 [ToryaBTOHOMHBIE OPTaHOMIBI KJIETKH: https://media.prosv.ru/
MUTOXOHJIpHH, TuTacTu bl JIabopaTtopHas pabota
«MccrnenoBanue mia3Moin3a 1 Aeria3mMolin3a B
PaCTUTEIBHBIX KIIETKAX)»
36 MUTOXOHAPHH, OCOOEHHOCTH CTPOEHUS, PYHKIIUU https://media.prosv.ru/
37 [Mnactuampt https://media.prosv.ru/
38 HememOpaHHbIe OpraHOU/IbI KIETKU https://myschool.edu.ru/
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39 | HemeOpanHbie opraHouIbI https://media.prosv.ru/
40 Crpoenrie U QyHKIHH Apa https://media.prosv.ru/
41 CpaBHHTEIbHAS XaPAKTEPUCTUKA KJICTOK DYKAPUOT. https://www.yaklass.ru/
JlaboparopHas pabora «/3y4eHne CTpOCHUS KIETOK
Pa3IUYHBIX OPTaHHU3MOBY
42 KonrpoabHas padota o teme "CTpykTypHas https://media.prosv.ru/
OpraHu3anus KJIeTku"
43 | AcCUMWISALUS U AUCCUMUIISLUSL — JIBE CTOPOHBI https://fipi.ru/ege/otkrytyy-bank-
MeTabos3ma. THIbl 0OMEHa BEIIECTB. zadaniy-ege
JIabopatopHas pabota «M3ydeHne KaTaIuTHYCCKOM
AKTUBHOCTH (PEPMEHTOB (Ha MPUMEpPE aMUIa3bl UK
KaTasasbl)»
44 DepMEeHTaTUBHBIN XapaKTep peaKIuil KIETOYHOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
metaboau3ma. JlaboparopHas pabota «/3yueHue ege
(epMEHTaTUBHOTO PACIICIICHUS TIEPOKCH 1A
BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
45 benku-akTuBaTOphl ¥ OCITKU-UHTHOUTOPBI https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
46 ABTOTpO(DHBII THIT 0OMEHA BEIIIECTB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
47 dotocuHTE3 https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
48 dotocuHTE3 https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege
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49

dorocunTe’

50 Xemocunres. JJabopatopnas padora «CpaBHEeHHE https://fipi.ru/ege/otkrytyy-bank-
IPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a» zadaniy-ege
51 AHa’poOHBIC OpraHu3Mbl. Bujibl OposkeHusI. https://fipi.ru/ege/otkrytyy-bank-
JlabopatopHas pabota «CpaBHEHHE POIIECCOB zadaniy-ege
OpOXKEHUS U JbIXaHUSD)
52 AdpOOHBIC OpPraHU3MBbI. DTAIbl SHEPTETHUECKOTO https://fipi.ru/ege/otkrytyy-bank-
obMeHa zadaniy-ege
53 DHeprusi MEeMOpPaHHOT'O TPATUCHTA IIPOTOHOB. https://myschool.edu.ru/
Cunre3 AT®: pabora npotoHHOI AT®-crHTa3bI
54 Peakiinu MaTpuyHOTO CHHTE3a https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
55 Tpauckpurius — MaTpuuHblii cuaTe3 PHK https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
56 Tpanckpumus https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
57 TpaHcnsaus u e€ ATamnsl https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
58 KomupoBanue aMuHOKUCIIOT. Poitb puGocom B https://fipi.ru/ege/otkrytyy-bank-
OounocuHTe3e OeKa zadaniy-ege
59 Opranusaiys reHomMa y IpOKapHoT U dyKapruOT https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
60 MosteKysipHbIE MEXaHU3MbI AKCIIPECCHU TCHOB Y https://fipi.ru/ege/otkrytyy-bank-

JYKapUoOT

zadaniy-ege
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61 KontpoinbHas padota o teme "Merabomm3m" https://lwww.yaklass.ru/
62 Bupycel — BHEKIETOUHBIE ()OPMBI KU3HH U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
obnuratHble mapa3uthl. [IpakTrueckas pabora ege
«Co3ztanue Mo/iesid BUPYyCca»
63 BupycHbie 3a00s1¢BaHNs YSIOBEKA, )KUBOTHBIX, https://fipi.ru/ege/otkrytyy-bank-
pacTeHui zadaniy-ege
64 HaHOoTeXHOIOrHH B OUOIOTHH U MEIUIINHE https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
65 Ku3HeHHBIN UK KICTKH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
66 Ku3HeHHBIN UK KICTKH https://myschool.edu.ru/
67 Marpuunsrii cuares JJTHK https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
68 Marpuunsiii cuates JJHK https://uchi.ru/
69 Xpomocomsl. JTaboparopHas pabota «M3yueHune https://uchi.ru/
XPOMOCOM Ha FOTOBBIX MHUKPOIIpEapaTax»
70 JleneHue KIETKA — MUTO3 https://uchi.ru/
71 Jlenenue KI€TOK- MUTO3 https://uchi.ru/
72 Tuns! k1eTok. KapruokuHes v IUTOKHHE3. https://uchi.ru/
JlaboparopHas pabora «Habmronenrne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX
MHKpOTIpEnapaTax)»
73 Perynsius >KU3HEHHOTO UKJIA KIICTOK https://uchi.ru/
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74 KontpoipHas padota o reme "KU3HEHHBIN IIUKIT https://uchi.ru/
KJIeTKH"
75 Opranu3sm Kak eIMHOE LeNoe https://uchi.ru/
76 Txanu pactenuii. JJaboparophas pabora «3yuenue https://uchi.ru/
TKaHEW pacTeHUIN»
77 TkaHu pacteHuit https://uchi.ru/
78 TkaHu pacTeHuit https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
79 TkaH! KUBOTHBIX https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
80 TkaH! KUBOTHBIX https://myschool.edu.ru/
81 TkaHM )KUBOTHBIX M YesioBeka. JlabopaTopHast https://uchi.ru/
pabota «M3yueHue TKaHei KUBOTHBIX»
82 Opranbl. Cuctemsl opratoB. Jlaboparophast pabora https://uchi.ru/
«/3y4eHne opraHoB IBETKOBOT'O PACTCHUSD»
83 Omnopa Tena opraHu3MoB https://uchi.ru/
84 Ornopa TemMa OpraHu3MOB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
85 Omnopa Tena OpraHu3MoB https://uchi.ru/
86 JIBM)KEHHE OPraHM3MOB https://www.yaklass.ru/
87 JIBM)KEHUE OPraHM3MOB https://uchi.ru/
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88 | [luTanue opranu3mMoB https://uchi.ru/

89 [Muranue opranu3mMoB https://fipi.ru/ege/otkrytyy-bank-zadaniy-
ege

90 [MuTanue opraHu3MoB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

91 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX. https://uchi.ru/

[TuieBapuTebHast CHCTEMA YETOBEKA

92 JIpIxaHue OpraHu3MoOB https://uchi.ru/

93 | [IpIxaHue NI03BOHOYHBIX )KHBOTHBIX U YEJIOBEKA https://media.prosv.ru/

94 TpaHCOpPT BEIIECTB Y OPraHU3MOB https://uchi.ru/

95 TpaHCOpPT BEIIECTB Y OPraHU3MOB https://uchi.ru/

96 KpoBeHocHas crcTemMa mo3BOHOYHBIX JKUBOTHBIX U https://media.prosv.ru/

YeNoBeKa

97 Beinenenue y opraHu3MoB https://uchi.ru/

98 Bbinenenue y opraHu3mMoB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

99 Be1iesieHue y opranu3MoB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

100 | 3ammra y OpraHu3MoB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

101 | 3ammra y opraHu3MoB https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege
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102 | UMMyHHas cHCTEMa 4elioBEKa https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

103 | UMMyHHas crcTeMa YeaoBeKa https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

104 | UmmyHHas cucTeMa https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

105 | myHHas cucTeMa 4eoBeKa https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

106 | Pa3apaxuMOCTb U PEryJisius y OpraHu3MOB https://foxford.ru/

107 | Pa3apaxuMOCTh U PETYJISIUS Y PACTCHUI https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

108 | 'ymMopanbHas perysius U SHI0OKPHHHAS CUCTEMa https://fipi.ru/ege/otkrytyy-bank-

JKUBOTHBIX U Y€JI0BEKa zadaniy-ege
109 | KonrponbHas padoTa o reme" CTpoeHue u https://fipi.ru/ege/otkrytyy-bank-
(GyHKIMM OpraHu3MOB" zadaniy-ege

110 | ®opMbl pa3MHOKEHHUS OPTraHU3MOB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

111 | ®opMbI pa3MHOKEHHUS OPTAHU3MOB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

112 | [TonoBoe pa3MHOXKEHHE https://media.prosv.ru/

113 | Meiio3 https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

114 | T'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOJTOBBIX https://fipi.ru/ege/otkrytyy-bank-
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kieTok. JlaboparopHas padora «/3yuenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIPENapaTax»

zadaniy-ege

115 | I'amerorenes https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
116 | I'amerorenes https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege

117 | UanuBuayaisHOE pa3BUTHE OPTaHU3MOB — https://fipi.ru/ege/otkrytyy-bank-
OHTOTCHE3 zadaniy-ege

118 | Drambl OHTOreHE3a https://myschool.edu.ru/

119 | 3akiajKa OpraHoB M TKaHEH U3 3apPOIBIIICBBIX https://fipi.ru/ege/otkrytyy-bank-
JIMCTKOB zadaniy-ege

120 | Pocrt u pa3BuTHE )KUBOTHBIX. JlTaboparopHas pabota https://fipi.ru/ege/otkrytyy-bank-
«BbIsiBIICHHE TIPH3HAKOB CXO/ICTBA 3aPOIbIIICH zadaniy-ege
TI03BOHOYHBIX KUBOTHBIX)»

121 | Pa3mHOXeHME U pa3BUTHE pacTeHuid. JlTabopatopHas https://fipi.ru/ege/otkrytyy-bank-
pabota «CTpoeHHE OPraHOB Pa3MHOYKEHHUS BBICIITUX zadaniy-ege
pacTeHHi»

122 | KonrtponbHas paboTa 1o reme "Pa3mMHOkeHue 1 https://fipi.ru/ege/otkrytyy-bank-
pa3BUTHE OPraHU3MOB" zadaniy-ege

123 | Ucropus cTaHOBICHUS U Pa3BUTHUS TEHETUKU KaK https://lwww.yaklass.ru/
HayK{

124 | OCHOBHBIC TIOHSTHS U CHMBOJIbI TCHETHKH. https://fipi.ru/ege/otkrytyy-bank-

JlaGopaTtopnast pabota «/[po3oduia kak 00bEKT
TEHETUYECKUX HCCIIETOBAHUI

zadaniy-ege
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125 | 3aKOHOMEPHOCTH HACJIEOBAHUS IPH3HAKOB. https://fipi.ru/ege/otkrytyy-bank-
MonorubpuaHoe ckpenBanue. [Ipakruueckas zadaniy-ege
pabora "N3yuenue pe3yabTaToB MOHOTHOPHTHOTO
CKpeUIMBaHus y Ap030(uinr"
126 | Llurosiornyeckre OCHOBBI MOHOTHOPUTHOTO https://foxford.ru/
CKpEIMBaHUS
127 | Ananusupyroiee ckpenuBanue. Hemonxnoe https://fipi.ru/ege/otkrytyy-bank-
JOMUHHPOBAHHUE zadaniy-ege
128 | lurubpuaHoe ckpemunBanue. IIpaktuueckas padbora https://fipi.ru/ege/otkrytyy-bank-
«M3yueHune pe3yabTaToB TUTHOPHIHOTO zadaniy-ege
CKPEIIUBAHKS Y APO30(QHIIBI»
129 | Llurosornvyeckue OCHOBBI JUTUOPUIHOTO https://fipi.ru/ege/otkrytyy-bank-
CKpEIIUBaHHUsI zadaniy-ege
130 | CueruieHHOE HACIIEIOBAHUE TPU3HAKOB https://media.prosv.ru/
131 | CueruieHHOE HacJIeZIOBaHUE MTPU3HAKOB https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
132 | XpomocoMHast TeOpHsl HAaCIeICTBEHHOCTH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
133 | I'enernka moma https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
134 | I'enetuka nona https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
135 | I'eHOTHT Kak IIEIOCTHAS CHCTEMA https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege
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136 | ['eHeTHYeCKHiT KOHTPOJIb PA3BUTHSI PACTCHUH, https://fipi.ru/ege/otkrytyy-bank-
JKHBOTHBIX U Y€JI0BEKa zadaniy-ege
137 | KonrposnbHas paboTa 1o Teme "3aKOHOMEPHOCTH https://fipi.ru/ege/otkrytyy-bank-
HacJIeICTBEHHOCTH" zadaniy-ege
138 | I3MEHUYHBOCTH MPU3HAKOB. https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
139 | Buabl ©3MEHUHUBOCTH https://www.yaklass.ru/
140 | MoaudukannoHHAsS U3MEHUYUBOCTD https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
141 | BapuaiyOHHBIN sl M BapUAIIMOHHAS KPUBas. https://fipi.ru/ege/otkrytyy-bank-
JlaboparopHas pabota «lcciaemoBanue zadaniy-ege
3aKOHOMEPHOCTEH MOIU(DUKAITHOHHOM
U3MEHYUBOCTH. [ToCTpOCHHE BAPHAITHOHHOTO PS/Ia U
BApUALMOHHOM KPUBOI»
142 | Tenorununueckas M3MeHUUBOCTL. KoMOUHaTHBHAS https://fipi.ru/ege/otkrytyy-bank-
U3MECHYHMBOCTh zadaniy-ege
143 | MyrauuoHHast K3MEHUYUBOCTE. [IpakTuyeckas pabora https://fipi.ru/ege/otkrytyy-bank-
«MyTanuu y 1po30¢uibl (Ha TOTOBBIX zadaniy-ege
MUKpOITperaparax)»
144 | MyranuoHHas U3MEHYHBOCTb https://foxford.ru/
145 | 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIIecca. https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
146 | I'eneruka uenoBeka. [IpakTuueckas padora https://media.prosv.ru/

«CocTraBieHue U aHAJIU3 POJOCIOBHOM»



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.yaklass.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://media.prosv.ru/

147 | DnureHeTHKa U SMUTCHOMHKA https://media.prosv.ru/
148 | DnureHeTHKAa U SMUTCHOMHKA https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
149 | I'eHeTHka venoBeKa https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
150 | I'enernka yenoBeka https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
151 | MeTo/1bl METUITUHCKON TCHETHKH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
152 | 3HaueHne MEOUIIMHCKOM TEHETHKH B https://myschool.edu.ru/
IpEeJIOTBPAICHUH U JICYEHUH TeHETHYECKUX
3a00JIeBaHUI YeIOBEKA
153 | KonTtponbHas paboTa 1o Teme "3aKOHOMEPHOCTH https://fipi.ru/ege/otkrytyy-bank-
u3MeHYMBOCTH. [ eHeTrKa yenmoBeka" zadaniy-ege
154 | OcHOBHBIC TOHSTHS ceneKIuu. JlabopaTopHas https://fipi.ru/ege/otkrytyy-bank-
paborta «/3yueHne COPTOB KyJIbTYPHBIX PACTEHHUI U zadaniy-ege
HIOPOJT IOMAIIHUX KUBOTHBIX)
155 | Metonbl cenekiimoHHOM padoThl. JlabopaTtopHas https://fipi.ru/ege/otkrytyy-bank-
pabota «/3ydeHne METOIOB CEJICKIIMU PACTCHUI zadaniy-ege
156 | MeTo/1bl COBPEMEHHOM CEJICKIHH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
157 | MeTo1bl COBPEMEHHOM CEJICKIIHH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
158 | JocTukeHUs CeNeKIMU PACTEHUH U KUBOTHBIX. https://fipi.ru/ege/otkrytyy-bank-
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

IIpakTuueckas pabora «[IpuBuBKa pacTeHU»

zadaniy-ege

159 | JlocThKeHHUs CEeIEKIUN https://media.prosv.ru/
160 | JlocTuxKeHHE CENEKIIUH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
161 | CoxpaHeHue, U3y4e€HHE U HCIIOIb30BaHNE https://fipi.ru/ege/otkrytyy-bank-
TEHETHYECKUX PECYPCOB zadaniy-ege
162 | buoTexHONOrus Kak Hayka v OTpaciib POU3BOICTBA. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
[TpakTuyeckas padora «M3ydeHue oObEKTOB ege
OUOTEXHOJIOTHNY
163 | OcHOBHbBIC HANIPABJICHUS CHHTETHYECKOW OHOJIOTHH https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
164 | XpomocoMHas ¥ TeHHAs! HHKXEHEPHUS https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
165 | XpomocomHasi u TeHHas HHKCHEPHSI https://myschool.edu.ru/
166 | XpomocoMHas ¥ TeHHAs! HHXCHEPUS https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
167 | MenunuHCKHE OMOTEXHOIOTHH. https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
168 | KonrponbHas padota mo teme "Cenexius" https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
169 | ToroBsiii KOHTPOJIb https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
170 | [ToBTOpeHue, 000OIICHNE, CUCTEMATH3AIIUS 3HAHUI https://fipi.ru/ege/otkrytyy-bank-
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zadaniy-ege

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

11 KIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

Ne o/ Tema ypoka
Bcero oOpa3oBaTe/ibHbIE PecypChl
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
1 OomtonnonHas Teopus Y. JlapBuna 1
€ge
2 JIBrOKy1pe CUIIbl 3BOJIFOLMHU BUIOB 110 Y. 1 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
[apBuny ege
3 Bbopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
HCKYCCTBEHHBIN 0TOOP ege
4 BopnOa 3a cyiecTBoBaHUE, ECTECTBEHHBIN U 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
HCKYCCTBEHHBIN 0TOOP €ge
5 ®opMHUpOBaHNE CHHTETUYECKOU TEOPUU 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
SBOJIIOIHA ege
. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
6 BxoaHoil KOHTpOJIB 1
€ge
7 DTansl 3BOJIIOIIMOHHOTO Mpoliecca: 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
MHUKPO3BOIIOLHUS U MAKPOIBOJIIOIUS €ge
8 [Tonmynsauus — 3neMeHTapHas eIMHULA 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
DBOJIIOINA ege
9 [Tonmynsiuus — saeMeHTapHas eIMHUIA 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
SBOJIIOIIH ege
3akoH reHeTuyeckoro pasHosecus Jx. Xapau,
B. Baiin6 . JIa0 o
10 auHbepra. JlabopatopHas pabota 1 https://resh.edu.ru/

«BrlIsBIEHNE H3MEHUYUBOCTH Y 0c00el 0THOTO

BUIA»
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3akoH reHerudeckoro pasHoBecus [x. Xapay,

11 N https://resh.edu.ru/
B. Baitn6epra.
3aKOH reHeTHYeCcKoro paBHoBecus Jx. Xapau,
B. Baiin6 Jlab 0
12 aunbepra.Jlaboparopuas pa OTaU https://resh.edu.ru/
«BpIsBIIEHNE U3MEHYMBOCTH Yy 0c00€H OHOTO
BUJIA»
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
13 OneMeHTapHbIE (PAKTOPHI SBOIIOIUN
ege
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
14 DnemeHTapHbIe (AKTOPHI SBOJIOLIUN
ege
15 D¢ dext ocnoBatens. p ekt OyTbUIOYHOTO https://fipi.ru/ege/otkrytyy-bank-zadaniy-
TOpJIBIIIIKA €ge
16 DddexT ocHoBaTens. P ekt OyTHUIOTHOTO https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
TOpJIBIIIIKA €ge
17 Murpauun. M30a10uu nonyJisanuii: https://fipi.ru/ege/otkrytyy-bank-zadaniy-
reorpaduyeckasi, OnosorundecKas ege
18 Murpanun. 30004 MO yJIsyii: https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
reorpaduyeckas, Ouonormueckas ege
19 EcrecTBeHHBII 0TOOP — HanpaBIISIOLINA https://fipi.ru/ege/otkrytyy-bank-zadaniy-
(hakTOp HBOIOIIUHU ege
20 EctectBenHblIi 0TOOp — HaMpaBISIOMIUI https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
(bakxTop BONIIOLUU €ge
. bubmuotexa [IOK
21 I1 0
OOBOH OTHOP https://m.edsoo.ru/7f41cc74
29 ITpucnocoOaeHHOCTh OPraHU3MOB KaK bu6muoreka [IOK
pe3yJIbTaT MUKPODBOJIIOIUH. https://m.edsoo.ru/7f41cc74
23 [Ipucnoco0aeHHOCTh OPraHU3MOB KaK bu6mmoreka [IOK

PE3YIBbTAT MUKPOSBOJIFOITUH.

https://m.edsoo.ru/7f41cc74
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HpI/ICHOCO6HeHHOCTB OpPraHnu3MoOB KakK

24 pe3ynbTaT MUKpo3BOJIOIUU. JlabopaTopHas bubnmoreka [JOK
pabota «M3yuenue apoMopho30B u https://m.edsoo.ru/7f41cc74
UAMOAIaNTAllui Y PACTEHUH M KUBOTHBIX)

[Tpumepbl TpUCIOCOOJICHUH Y OpTraHU3MOB:
25 Mopdoiorudeckue, GU3H0IOTHIECKHUE bubmoreia HOK
P ’ ’ https://m.edsoo.ru/7f41cc74
OMOXMMUYECKHUE, TOBEIACHYCCKHE.
[Tpumepbl TpUCIOCOOICHUH Y OpraHU3MOB: . )
https://fipi.ru/ege/otkrytyy-bank-zadaniy-

26 Mopdonoruueckne, GU3NOIOTHIECKHUE, ege
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

[Ipumeps! nprcnocoOsieHni y OpraHu3MoOB:
Mopdonoruaeckue, GU3NOIOTHIECKHUE,

97 OMOXHMMHYECKHE, IOBEICHYCCKHE. bubnuorexa [JOK
JlabopaTopHas pabdota «IIpucrmocodneHus https://m.edsoo.ru/7f41cc74
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11eJ1ecO00Pa3HOCTh
Bun, ero kputepuu u ¢ Typa.

28 Jlaboparo pHa}I pa60Ta j(%YKaByIfeHHe BHJIOB I10 bubmmorexa LIOK

PATOPHaA b P s https://m.edsoo.ru/7f41cc74
MOP(}OITOTHIeCKOMY KPUTEPHIO)
bu6nunoreka [IOK
29 CtpykTypa BuUIa
PyKtypa BiA https://m.edsoo.ru/7f41cc74
BumoobpazoBanue kak pe3ynbpTat

30 HOOOP pesy https://resh.edu.ru/
MHUKPOIBOJTIOITUT
BunooOpa3oBanue kak pe3ysibTaT

31 AO00P pesy https://resh.edu.ru/
MHUKPOIBOJTOIMH

39 Bunoo6pa3oBanue kak pe3yabTaT https://fipi.ru/ege/otkrytyy-bank-
MHUKPOIBOJTIOITUT zadaniy-ege

33 CBsI3b MUKPODBOJTIOIUH U SITHIEMHOJIOTUH bubmmoteka [IOK
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https://m.edsoo.ru/7f4lcc74

34 KonrponsHas pabora no teme bubnuoreka [IOK
«MHKpPO3BOIIOLHS U €€ Pe3ybTaThl» https://m.edsoo.ru/7f41cc74
35 MakponsBontonus. [TaneonTonornueckue bubnmoreka [JOK
METO/bI U3YYEHHUS IBOIIOLIUU https://m.edsoo.ru/7f41cc74
36 Makpossomonus. [TaneonToornueckue bubnnoreka [IOK
METO/Ibl U3YYEHUS IBOJIOLIUU https://m.edsoo.ru/7f41cc74
37 Bbuoreorpadudeckne METO b H3ydEHUS bubnnorexa [IOK
SBOJIIOIIUA https://m.edsoo.ru/7f41cc74
38 buoreorpaduyeckue METOIbI U3y4eHUs bubnuorexa [JOK
JBOJIIOLIUM https://m.edsoo.ru/7f41cc74
DOMOpPHUOIOTHYECKHE U CPAaBHUTEIIBHO-
39 MOp(}oIOruuecKue METOIbl U3Y4EHHUS bubmorexa HOK
https://m.edsoo.ru/7f41cc74
SBOJIIOIIUHI
DOMOPHUOIOTHYECKHE U CPAaBHUTEIBHO-
40 MO (gonomqecxne MeT(f)I[BI N3Y4YEHUS Bubmorexa LOK
P v https://m.edsoo.ru/7f41cc74
3BOJIIOLIH
MonekynsapHO-TeHeTUUECKIE, ONOXUMUYECKHE
41 A MaTEMaTHYECKHE METOIBI N3yUEHHUS bubmmorexa [JOK
i https://m.edsoo.ru/7f41cc74
IBOJTIOIIIH
MonekynsapHO-TeHeTUUECKIE, ONOXUMUYECKHE
42 A MaTEMaTHYECKHUE METOIBI U3YUCHUS bubmorexa LIOK
ye https://m.edsoo.ru/7f41cc74
3BOJTIOIIH
43 OO61re 3aKOHOMEPHOCTH 3BOJTIOIUN https://uchi.ru/
44 OO6mre 3aKOHOMEPHOCTH DBOJIOIIAN https://uchi.ru/
45 AnantuBHas paguanus. HepaBHOMEpPHOCTh https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
TEMIIOB JBOJIIOIUU €ge
46 KoHTposibHan pabota no Teme «Makpo3BOITIOIHUS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
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U e€ pe3yabTaThD»

ege

47 HayuHble runoTe3bl IpOMCX 0K ACHUS )KU3HU Ha bu6mmoteka [LIOK
3emiie https://m.edsoo.ru/7f41cc74
48 HayuHble runoTe3bl IpOUuCX0XKACHUS )KU3HU Ha bubnnoreka [IOK
Semie https://m.edsoo.ru/7f41cc74
49 JloHayuHbI€ IPEJCTABICHUS O 3ap0KICHUU bubnnoreka [IOK
JKA3HU https://m.edsoo.ru/7f41cc74
50 OCHOBHBIE 3TaIlbl HEOPTAHUYECKON DBOIIOIINHI bubmmorexa [JOK
P H https://m.edsoo.ru/7f41cc74
51 I'unoressl 3apoKaEHUS KU3HU bubmorexa LHOK
P https://m.edsoo.ru/7f41cc74
52 I'nnioressl 3apoKAeHUS JKU3HU bubmorexa LHOK
P https://m.edsoo.ru/7f41cc74
Ncropust 3eMin 1 METOTbI €€ U3yUCHHUS.
53 JIaGoparopnas pabota «/3ydenue u onucanue bubmorexa HOK
paTopHai p i https://m.edsoo.ru/7f41cc74
MCKOMAEMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY
54 HauansHbie dTanbl Opraiudeckod 3BOIIOIIHN bubmorexa LHOK
P https://m.edsoo.ru/7f41cc74
bu6nunoreka [IOK
55 OBOIIOLHUS DYKAPUOT
H ykap https://m.edsoo.ru/7f41cc74
56 OCHOBHBIE 3TaIlbl YBOIIOLUHA KUBOTHOTO MUAPA bubmmorexa [TOK
1 p https://m.edsoo.ru/7f4lcc74
57 OBOJIIIOIMSA JKUBOTHBIX. https://resh.edu.ru/
DBoroIus )KUBOTHBIX. [IpakTideckast padbora
58 «M3yuenue ocoOEHHOCTEH CTPOSHHUS https://resh.edu.ru/
IMO3BOHOYHBIX KMBOTHBIX)
59 OCHOBHBIE ATarbl SBOIIOIUHN PACTUTEIHHOTO Bbu6nunotexka [IOK

MHpA.

https://m.edsoo.ru/7f41cc74
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OcCHOBHBIE ATAIbl IBOJIIOIUH PACTUTEIHHOTO
mupa. [Ipaktuueckas pabora «3ydyenue

bubnuorexa [IOK

%0 0CcOOEHHOCTEH CTPOCHUS paCTEHUH Pa3HbIX https://m.edsoo.ru/7f41cc74
OT/IEJIOBY
61 PazBuTue xu3HM Ha 3eMJie 10 3paM 1 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
nepuoaaM €ge
62 Pa3BuTHe x13HU Ha 3eMJIe 110 3paM U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
neproam €ge
63 MaccoBblie BRIMUPaHUsI — SKOJIOTHUECKHE bubnnoreka [IOK
KPU3UCHI MPOIILIOTO https://m.edsoo.ru/7f41cc74
64 CoBpeMeHHBIN SKOJIOTUYECKHUI KPU3HC, ETO bubnunoreka [IOK
0COOEHHOCTH https://m.edsoo.ru/7f41cc74
65 CoBpeMeHHas cucTeMa OpraHu4ecKoro httos://uchiru/
MIPOIILIIOrO
OCHOBHBIE CUCTEMATHYECKHUE TPYIIITHI
66 opranu3moB. KonTponbHas paboTa 1o teme bubnuorexa [JOK
«IIpoucxoxieHre U pa3BUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
3emie»
67 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
68 PassutHe npeacraBieHui 0 NPOUCX0XKIACHUN bubnnorexa [IOK
YeJI0BEKa https://m.edsoo.ru/7f41cc74
69 MecTo 4enoBeka B CUCTEME OPTaHUYECKOTO https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
MUpa. ege
MecTo uenoBeka B CUCTEME OPraHUYECKOIO
70 mupa. Jlaboparopnas padora «M3ydenne https://fipi.ru/ege/otkrytyy-bank-zadaniy-

0COOCHHOCTEH CTPOEHUS CKEJleTa YeIoBeKa,
CBSA3aHHBIX C MPSIMOXO0KICHUEM

ege
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

71

HBI/I)KYH_II/IC CHJIBI aHTPOIIOI'CHE3a

https://uchi.ru/

72 JIBYOKYIIIME CHUIIBI aHTPOIIOTEHE3a https://uchi.ru/
73 CoOoTHOIIICHHE OMOJIOTHYSCKUX U COLIMAITBHBIX bubmuorexa [JOK
(haKTOpOB B aHTPOIIOTEHE3E https://m.edsoo.ru/7f41cc74
74 CooTHoIIeHrEe OUOTIOTHIECKUX H COITUATBHBIX bubnnoreka [IOK
(hakTOpOB B aHTPOIIOTEHE3E https://m.edsoo.ru/7f41cc74
75 OCHOBHBIE CTaAUH aHTPOIIOTEHE3A bubmmorexa [JOK
o p https://m.edsoo.ru/7f41cc74
76 OCHOBHBIE CTaJIUX aHTPOTIOTEHE3a
77 [Taneorenerrka 1 HajgeoreHOMUKA bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
78 OBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKA Bubmorexa OK
H p https://m.edsoo.ru/7f41cc74
79 OBOJIIOLUS COBPEMEHHOIO UEJIOBEKA bubmmorexa [JOK
H p https://m.edsoo.ru/7f41cc74
Yenoseueckue packl. [Ipaktryeckas pabora . .
P P p . https://fipi.ru/ege/otkrytyy-bank-zadaniy-
80 «M3yueHne IKOIOTUYECKUX aIanTaluit =
YyeJI0BEKA»
MeXTUCIUTUTHHAPHBIC METO Bl aHTPOTIOJIOTHH.
81 KonrtponsHas padora 110 Teme bubmorexa HOK
P p https://m.edso00.ru/7f41cc74
«[IpoucxoxaeHune 4yenoBeKa — aHTPOIIOTeHE3»
82 3apoKIeHUE U Pa3BUTHE YKOJIOTUH buGnnorexa [JOK
POXA p https://m.edsoo.ru/7f4lcc74
Mertonus! dxonorun. JlaboparopHas padora L .
g patop p https://fipi.ru/ege/otkrytyy-bank-zadaniy-
83 «M3yueHre METOI0B IKOJIOTUIECKUX ege
HUCCIEIOBAaHUMN)
84 3HadeHne DKOJIOTHYECKNX 3HAHUN JUTS but6mmoreka [JOK

YCJIOBCKa

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



https://uchi.ru/
https://uchi.ru/
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://m.edsoo.ru/7f41cc74

bu6nmoreka [IOK

8 IKOMOTHICCKHE (AKTOPLI https://m.edsoo.ru/7f41cc74

36 Aobuotnueckue pakTopsl. CBET Kak bubnnoreka [IOK
AKOJIOTUYECKHUH (paKTop. https://m.edsoo.ru/7f41cc74
AbGuoTtnueckue daktopsl. CBET Kak

87 aKoJornueckuit pakrop. JlaboparopHas padora bubnmoreka [JOK
«BrlisBrEeHUE TPUCTIOCOOICHHUI OPraHU3MOB K https://m.edsoo.ru/7f41cc74
BIIUSTHUIO CBETa»

Abunotnyeckue daktopsl. TemnepaTypa Kak bubnuorexa [JOK

88 .

IKOJIOTHYECKUN (HaKTOP. https://m.edsoo.ru/7f41cc74
Abuortnyeckue paxtopsl. Temreparypa kak

89 aKoJornueckuit pakrop. JlaboparopHas padora bubnuorexa [JOK
«BpIsgBNIEHNE TPUCTIOCOOIEHUI OPTaHU3MOB K https://m.edsoo.ru/7f41cc74
BIIUSTHUIO TEMIIEPATYPhD)

9 A6H0anecxneu dakTopsl. BraxkHoCTh Kak httos://resh.edu.ru/
IKOJIOTUYECKUM (PaKTop.

o1 Abunotnyeckue hakTopsl. BraxxHOCTb Kak bu6mmoreka [LIOK
AKOJIOTHUECKU (HaKkTop. https://m.edsoo.ru/7f41cc74
Abunotnyeckue pakTopsl. BiaxkHoCTh Kak

92 skoJornueckuit paxrop. Jlaboparopnas padora bubnnoreka [IOK
«AHaToMHuYeCcKHe 0COOEHHOCTH pacTEHUH U3 https://m.edsoo.ru/7f41cc74
pa3HBIX MECT OOUTAHUS»

93 Cpenpl 00MTaHUsI OPraHU3MOB https://uchi.ru/

but6mmoreka [JOK

%4 Cpesibl OGHTAHHS OPraHHIMOB https://m.edsoo.ru/7f41cc74

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

95 Bronornveckne puTMb

ege
96 buonornueckue puTmbl bubnuoteka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://uchi.ru/
https://m.edsoo.ru/7f41cc74
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://m.edsoo.ru/7f4lcc74

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

97 Kusnennsie popMbl OpraHu3MoB
€ge
bu6nmoreka [IOK
98 Kuzue e
M3HCHHbIC (POPMEI OPranu3MOB https://m.edsoo.ru/7f41cc74
99 buotnueckue pakTops https://uchi.ru/
100 buotnueckue pakTopsl bu6mmoteka [LIOK
https://m.edsoo.ru/7f41cc74
101 bruotnueckue paxTopbl bubnnoreka [IOK
https://m.edsoo.ru/7f41cc74
102 3HaueHre OMOTUYECKUX B3aUMOIEUCTBUAM IS https://fipi.ru/ege/otkrytyy-bank-zadaniy-
CYIIECTBOBAHHMSI OPTAHU3MOB B Cpe/ic OOUTaHUS ege
103 DKOJIOTHYECKUE XapaKTEPUCTUKU TOMYIISALINN Bubmorexa HOK
p p yi https://m.edsoo.ru/7f41cc74
104 DKOJIOTHYECKHE XapaKTEPUCTUKU IO YIIALIIN Bubmorexa HOK
P p ywi https://m.edsoo.ru/7f41cc74
OCHOBHBIE [TOKA3aTENN HOMYIIALNN:
Y https://fipi.ru/ege/otkrytyy-bank-zadaniy-
105 YHCIIEHHOCTD, MJIOTHOCTh, BO3pACTHAs U ot
MOJIOBAst CTPYKTypa e
OCHOBHBIE [TOKA3aTEIN HOMYIIALNN: L .
Y https://fipi.ru/ege/otkrytyy-bank-zadaniy-
106 YUCJIEHHOCTb, INIOTHOCTbh, BO3pAcTHAs U eqe
MOJIOBAs CTPYKTYypa
OCHOBHBIE [TOKA3aTEIN HOMYIIALNAU:
I https://fipi.ru/ege/otkrytyy-bank-zadaniy-
107 POXK1aeMOCTh, IPUPOCT, TEMIT POCTA, ege
CMEPTHOCTh, MUTPALIUN
OCHOBHBIE [TOKA3aTEIN HOMYIIALNAU:
A https://fipi.ru/ege/otkrytyy-bank-zadaniy-
108 POXKIAaeMOCTh, IIPUPOCT, TEMIT POCTA,

CMCPTHOCTDH, MUT'pALIUA

ege
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

109 DKOJIOTHYECKast CTPYKTYpa MOMYJISIIH ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
110 DKoJjoruyeckasi CTpyKTypa HOIMYJIALUN ege
N https://fipi.ru/ege/otkrytyy-bank-zadaniy-
111 JlvHamMuKa Nomyssiuuu ¥ €€ peryssiuus
ege
N https://fipi.ru/ege/otkrytyy-bank-zadaniy-
112 JInHaMuKa MOIYJIALMH U €€ peryJisinus
ege
113 Kpussle pocTa YMCIIEHHOCTH MOMYIISLUH. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
KpuBbie BEDKUBaHUS €ge
114 Kpussle pocTa YMCIEHHOCTH MOMYIISLUH. https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
KpuBbie BbKUBaHUS ege
6] . JIab
KOTMOTITICCRAT HIMIA BUAA. /1 OpaTOPHa}f https://fipi.ru/ege/otkrytyy-bank-zadaniy-
115 pabota «lIpucrnocoOyieHns CeMsIH pacTeHUH K ege
pacceneHuo»
DKoJjoruyecka a Buja. JlaboparopHas
KOTOTHHACCRAT HHMIA BHA paTopH . https://fipi.ru/ege/otkrytyy-bank-zadaniy-
116 pabota «lIpucrnocobienus ceMsiH pacTeHUH K ege
pacceneHuio»
117 Bun kak cucrema nomynsiuit https://uchi.ru/
118 Bun kak cucrema nomymsinuin https://uchi.ru/
119 3aKOHOMEPHOCTHU TIOBEACHHS U MUTPAITUi https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
YKUBOTHBIX €ge
120 3aKOHOMEPHOCTH MTOBEAECHNS U MUTpaLUi https://fipi.ru/ege/otkrytyy-bank-zadaniy-
KHUBOTHBIX ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
121 Coo0111eCTBO OPraHU3MOB — OHOIIEHO3
ege
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
122 Coo01ecTBO OpraHu3MoB — OHOIIEHO3
ege
123 DKocucrema Kak OTKpbITasi CUCTEMA https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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ege

https://fipi.ru/ege/otkrytyy-bank-zadaniy-

124 DKocHuCcTeMa KaKk OTKPBITasl CHCTEMa
€ge
KpyrosBopot BeliecTs 1 IIOTOK DHEPTUH B
125 PYTOBOPOT BE P https://resh.edu.ru/
JKOCHCTEME
Kpyrosopot BeniecTs U IIOTOK SHEPTUHU B
126 PYroBop H P https://resh.edu.ru/
JKOCHCTEME
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
127 OCHOBHBIE ITOKa3aTEIN SKOCUCTEMBI
€ge
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
128 OCHOBHBIE ITOKa3aTENN SKOCUCTEMBI
€ge
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
129 DKOJOTUYECKHIE TUPAMUIBI
€ge
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
130 DKOJIOTUYECKHE THPaAMU/IbI
€ge
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
131 W3meHneHus coo0111ecTB — CYKIIECCHH
€ge
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
132 N3menenns cooOI1ecTB — CyKIIECCUU
€ge
133 [Ipupoanbie IKOCHCTEMBI. DKOCUCTEMBI 03€p U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
peK. DKOCUCTEMBI MOPEN U OKEAHOB ege
134 [Ipupoanbie IKOCHCTEMBI. DKOCUCTEMBI 03€p U https://fipi.ru/ege/otkrytyy-bank-zadaniy-
peK. DKOCUCTEMBI MOPEN U OKEAHOB €Qe
135 IIpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI TYHID, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
JIECOB, CTENEH, MyCThIHb ege
136 IIpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI TYHID, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
JIECOB, CTENEH, MyCThIHb ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-
137 AHTpPOIIOT€HHBIE DIKOCUCTEMBI

8
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-

138 AHTpPONOT€HHBIE YKOCUCTEMBI
ege
139 VpBOSKOCHCTEMSI. https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
ege
140 Ypboakocucremsl. [IpakTrueckas pabora https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
«M3ydenue n onucanue ypooIKOCUCTEMBI» ege
141 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMaX ege
142 3aK0H0Me£>H00TI:1 (hopMHUPOBaHUS OCHOBHBIX https://fipi.ru/ege/otkrytyy-bank-zadaniy-
B3aUMO/ICHCTBUI OPraHU3MOB B 3KOCHCTEMaX ege
MexaHu3Mbl BO3ICHCTBUSA 3arps3HEHUH Pa3HbIX
143 TUIIOB Ha CyOOpPraHU3MEHHOM, https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
OpraHU3MEHHOM, HOMYJISIIMOHHOM U ege
KOCUCTEMHOM YPOBHSX
MexaHu3Mbl BO3JIEVCTBHUS 3arpA3HEHUIN Pa3HbIX
144 TUIIOB Ha CyOOpraHU3MEHHOM, https://fipi.ru/ege/otkrytyy-bank-zadaniy-
OpPraHU3MEHHOM, NTONYJISIUOHHOM H ege
9KOCHUCTEMHOM YPOBHSIX
145 buocdepa — obmiennanetapHas 0601049Ka https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
3emim ege
146 VYuenue B. 1. Bepnaackoro o 6uocdepe https://resh.edu.ru/
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
147 3aKOHOMEPHOCTH CYIIECTBOBaHUs Oruochepsl ee
148 KpyroBopoTsI BelecTB ¥ 6MOreoXuMHUIecKue https://fipi.ru/ege/otkrytyy-bank-zadaniy-
LUKJIBI ege
149 3onanbHOCTH Onochepsl. OCHOBHBIE OMOMBI https://fipi.ru/ege/otkrytyy-bank-zadaniy-
CyIIN ege
150 3oHanbHOCTH Ouochepsl. OCHOBHBIE OHOMBI https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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CyIIN

=

https:/fipi.ru/ege/otkrytyy-bank-zadaniy-

151 YcroitunBocTh Ouochepsl
ege
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
152 DKOJIOTHYECKUE KPUUCHI i UX TIPUUUHBI ege
153 BossieficTBie uenoeka Ha Grocde https://fipi.ru/ege/otkrytyy-bank-zadaniy-
Py ege
154 AHTpOIIOT€HHOE BO3/ICHCTBHE HA https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
paCTUTENIbHBIN U )KUBOTHBIN MU ege
155 OXDaHa OHDObI https://fipi.ru/ege/otkrytyy-bank-zadaniy-
p pUpoI ege
156 OCHOBHBIE TPUHIUIIBI YCTOWYUBOIO Pa3BUTHUSA https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
YeJIOBEYECTBA U TIPUPO,IBI ege
PanmonansHoe
HIOHAILHOE HIPHPOAOHOILIOBANHE 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
157 COXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us =
3emun.
https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
158 KoHTponbHas paboTta no Teme «IKo0rma»
ege
159 O6061menue mo Teme «MUKPOIBOTIOIUS U €€ https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
pe3yJIbTaThI» ege
160 O600menue no Teme «MHUKPOIBOTIONUS U €€ https://fipi.ru/ege/otkrytyy-bank-zadaniy-
pe3yabTaThD) ege
161 O0600mmenue mo Teme «MakpodIBOTIOIHUS U €€ https://fipi.ru/ege/otkrytyy-bank-zadaniy-
pe3yabTaThD) ege
162 O6006mmenue mo reme «IIpoucxoxaenne u https://fipi.ru/ege/otkrytyy-bank-zadaniy-
pa3BUTHE KU3HU HA 3eMIIe» ege
163 O606mmenue no teme «IIpoucxoxaenue u https:/fipi.ru/ege/otkrytyy-bank-zadaniy-

pa3BUTHE )XKU3HU Ha 3eMiiey
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O6o6menue mo reme «IIpoucxoxneHue

164 1 https://resh.edu.ru/
YeJIOBEKa — aHTPOITOTEHE3)
165 O06001eHue mo Teme «IKOJIOTHS — HayKa O 1 httos://resh.edu.ru/
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O6006meHue mo Teme «Opranu3Mel U cpeaa .
166 1 https://uchi.ru/
OOHTaHHS e
167 0606H1eH1:1e 10 TeMe «IKOJIOTHUSA BUIOB U 1 httos://uchi.ru/
TIOTTYJISILIAIA
168 O606menue mo Teme «buocdepa — rmodanpHas 1 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-
9KOCHCTEMaY ege
. https://fipi.ru/ege/otkrytyy-bank-zadaniy-
169 MTOrosbIli KOHTPOb 1
ege
170 MosTOpeHune, 0606LLEeHNE, CUCTEMATM3ALMUA 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-
3HaHWUM ege
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IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEpPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUS K NMPeJIMETHBIM Pe3yJbTATaM 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

CdopMupoBaHHOCTb 3HAHUW O MECTE M POJU OWOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUH KU3HEHHO BaYKHBIX COLIMAIBHO-ITHUYECKHUX, IKOHOMUYECKHX,
HKOJIOTMUYECKUX MPOOIIEeM YeTTOBEUECTBa, a TAKXKE B PEIIEHUH BOIIPOCOB
palMOHAIBHOTO MPUPOAOIIOIH30BaHUS, B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOIIICHUS K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJAE POCCUMCKUX U

3ap}I6e)KHLIX y‘IéHHX — OHOJIOrOB B pa3BUTHUC OHOIOruH

Bnanenue cucremoil 3HaHMMI 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, UCIIONB3YEMBIX B OHOJOTMYECKHX HCCIETOBAHMIX MKUBBIX
O00BEKTOB M 3KOCHCTEM (ONHCaHHE, M3MEpeHHe, IpOBe/EeHHUE
HaOroieHui); crocob0aMu BBIABICHMS M OLIGHKM AHTPOIOTE€HHBIX
W3MEHEHUH B PUPOJE.

YMeHue BbIBUTaTh TUIOTE3bl, IPOBEPSITh UX SKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (OpMyIHpys 1ellb UCCIEIOBaHUS, aHAIU3UPOBAThH
MIOJIy4YE€HHBIE PE3YJIbTAThl U A€JaTh BHIBOBI.

BhisiBiaeHHE 3aBUCHUMOCTHM MEXIY HCCIEIyeMbIMU BEJIWYHMHAMH,
00BsICHEHHUE TOJIyUYEHHBIX Pe3yIbTaTOB U (HOPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYUHBIX HOHSITI/IfI, TCOprI 1 3aKOHOB

VYMeHue BIAJETh CHUCTEMOM OHOJIOTMUECKMX 3HAHHWM, KoTopas
BKJIIOYAET: OCHOBOMOJAraroIue OMOJOrMUeCKUe TEPMUHBI U MOHATUS
(’kU3Hb, KJI€TKa, TKaHb, OpraH, OpraHu3M, BUJI, OMYJIALNS, SKOCUCTEMA,
ouolieHo3, orocdepa; MmeTaboIN3M, TOMEOCTa3, KIETOYHBI UMMYHHUTET,
OuocuHTe3 Oenka, OWOMONKMMEpPBI, JAUCKPETHOCTb, CAMOPETYJISALUS,
CaMOBOCIIPOU3BEICHHUE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue TeopuM: kierouHas Teopuss T. IlIBamna, M.
[Ineitnena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO MMMyHHTeTa [I.
Opnux, .M. MeuHukoBa, XxpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3aponplimieBoro cxozacrsa K. bapa, sBomonuonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpUSA OSBOJOUHUU, TCOPUAL




antpornoreHeza Y. Jlapsuna; Teopus 6moreoreno3a B.H. Cykauépa;
yuenre H.W. BaBuioBa 0 meHTpax MHOrooOpas3us U MPOUCXOXKICHUS
KylIbTYpHbIX pactenuit, yudenue A.H. CeBepuoBa o0 nyrax u
HaIpaBJIeHUsAX dBoJtoIMH, yaeHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (€MHO00pa3Us MOTOMKOB MIEPBOIO MOKOJICHUS, PACIICTIIICHUS
MPU3HAKOB, HE3ABUCUMOI0 HACIEIOBAaHUS IpU3HAKoB I'. Menneins;
CLEIJICHHOTO HAacJIeIOBaHUs MPU3HAKOB M HAPYIICHUS CLETUICHUS
reHoB T. MopraHa; TrOMOJIOTMUECKHUX PSJIOB B HACJIEICTBEHHOM
m3meHunBoctn H.M. BaBunoBa; renermyeckoro pasHoBecus JIx.
Xapmu u B. Baiiabepra; 3apoxemmeBoro cxoactBa K.  bopa;
ouorenernyeckuii 3akoH J. ['ekkens, @. Mrosiepa);

MPUHIIMIIBI (YUCTOTHI TAMET, KOMILIEMEHTApHOCTH);

npaswia (Munumyma FO. Jlubuxa, sKonornyeckoil mupamuabl 4uced,
OMOMAacChl M DHEPTHUH);

runote3bl (koauepBaTHod A.W. Omnapuna, mepBuyHOro OynboHa J[XK.

Xongeiina, mukpocdep C. dokca, pudbozuma T. Uek)

YMmenue peuiatb IMMOMCKOBBIC OHOJIOTHYECKHUE 3aJa4H, BbIABIIATDH
MMPUINHHO-CIICACTBCHHLIC CBsA3HU MCKIY HCCIICAYyCMbIMHA
OHOJIOrNYECKUMHU OG’bGKTaMI/I, npoueccaMm M ABJIICHHUAMHU, JICJIATb
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUH ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJIATE TCHOTUIIMYCCKHUEC CXEMbI CKPCIIMBAHUSA U1 pa3HbIX TUIIOB
HACJICOJOBaHUA MMPHU3HAKOB Y OPraHUu3MOB, COCTABJIATH CXCMbI IIEPEHOCA

BCHICCTB U DHECPIruu B SKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIICBBIC CeTI/I)

VYMeHue yCTaHaBIMBAaTh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKLIMSAMU: OPraHOMUJOB, KJIETOK pAa3HbIX TKaHEH, opraHamMu H
CHCTEeMaMH OpraHOB y pAacTeHWH, >KMBOTHBIX W YEJIOBEKa; MEXIY
sTaraMu OOMEHa BEUIECTB; ATAallaMH KJIETOYHOTO IMKIIA U )KU3HEHHBIX
LIUKJIOB OPraHW3MOB; 3TallaMi SMOPUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u ¢eHotunomM, ¢eHotunoM U (pakTopaMu cpenbl  OOUTaHMS,
IpOLIECCaMH  3BOJIIOLUM;  JIBIOKYIIMMH CHJIAMH ~ aHTPOIIOTEHE3a;
KOMITOHEHTaMHU Pa3IMYHBIX SKOCHCTEM W TMPHCIOCOOJICHUSIMU K HUM

OpraHu3smMoB

VYmMmenue BBIJIC/IATE CYHICCTBCHHBIC ITPU3HAKU!

CTPOEHHS BHPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oonocdepbl; CTpOEHUST OpPraHOB W CHCTEM OpPraHOB PaCTCHUH,
JKMBOTHBIX, YCJIOBCKA,; MPOLECCOB JXUZHEACATCIIBHOCTHU, IMTPOTCKAIOIINX

B OpraHu3smax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJIOrMYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HHPOPMANMH H
IpEeBpaleHHs] SHEPTUH, OpOKEHUs, aBTOTPOPHOTO U TeTEPOTPOPHOTO
TUIIOB THUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, 5SMOpuoreHesa, NOCTAMOPHOHAIBHOIO  pPa3BUTHSA,
pPa3sMHOXEHHUs, UHIAUBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOIEHE3a),
B3aUMOJICUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAOMJIM3MPYIOILIEro, JBHXKYLIETO U pa3phbIBarOIIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BU000pa30BaHus; BIMSHUS JBUXKYIIUX CHJI SBOJIIOLMU Ha T€HOPOH[
HOMYJISIUK;, MPHUCIIOCOOICHHOCTH OpraHU3MOB K cpene OoOHuTaHus,
YyepeZOBaHUs HAIIPaBICHUN HBOJIIOLMM; KPYroBOpOTa BEIIECTB U

IIOTOKA OHCPIruu B SKOCUCTEMAX

CdopMUpOBaHHOCTh YMEHHUS BBIICTATh CYIMIECTBEHHBIC IPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT W DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB, OMOTEOIICHO30B U JKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIISCTB W MPEBPAIICHUS YHEPTUU B
KIIeTKe, (OTOCUHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MMHTO3a, MeEHo3a, OIUIOJOTBOPEHUS, Pa3BUTHS U
pPa3MHOXKEHHUS, UHIMBUIYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIECTBOBaHKE, €CTECTBEHHOTO0 0TOOPA, BUI000Pa30BaHMUsI,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpele OOWTaHus, BIHSHUI
KOMITOHEHTOB HKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHHI B DKOCHCTEMAax
CBOEH MECTHOCTH, KpyrOBOPOTa BEILIECTB W NPEBPAILECHUS SHEPTHH B

ounochepe

VYmeHne HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYII; B3aWMOCBS3U
OpraHM3MOB M Cpelbl OOWTaHHWSA; E€AUHCTBA YEJIOBEYECKHX pac;
HE00XO0IMMOCTH 3/I0pOBOr0 00pa3a *H3HH, COXpaHEHUs! pa3HOO0Opa3us
BUJOB U DJKOCHCTEM KaK YCIOBHMS COCYLIECTBOBAHMSI IPHUPOABI H

YEJI0BCUYCCTBaA

VYMeHHe KPUTHYECKH OICHHBaTh WHGOPMAIUI0 OHOJIOTHYECKOTO
COJIEpXKAHUS, WHTEPIPETHPOBATH ITHYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHN B~ OWoONIOrMH,  MEOUIMHE,  OHOTEXHOJIOTHH,
paccMaTpuBaTh rio0anbHbIC AKOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

MO3UN IO




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YYCHHUE

11

CoBpemenHass Ouonoruss — KOMIUIEKCHas Hayka. buonorumueckue Hayku U
u3ydyaemble UMM mpoOiembl. DyHAaMEeHTadbHbIC, NMPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OHOJOrMM B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHple ¢ OWoNOrHel. 3HAYCHHE OHONOTHH B
MPAKTUYECKONH JESITeNbHOCTH 4YEJIOBEKa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

IIPOMBIIIIICHHOCTH, OXpPAaHC IIPUPOIbI

12

Xusble cuctembl Kak npeaMeT u3ydeHus: Ouosnoruu. CBOMCTBA >KUBBIX CHUCTEM:
eIMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTB, CIOXHOCTH U
YIIOPSAA0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIHs,
CaMOBOCIIPOU3BEJICHHE, PA3PaKUMOCTb, I3MEHUNBOCTh, POCT H Pa3BUTHE.

VYpOBHM OpraHM3alliy >KUBBIX CHCTEM: MOJIEKYJISPHbIN, KICTOUHBIH, TKAaHEBbIH,
OpraHU3MEHHBIH, HOMYJISILIMOHHO-BUIOBOH, 9KOCHCTEMHBIH
(OmoreoneHoTHYECKUH), OnocdepHbid. [Ipomecchl, MPOUCXOAANINE B IKHUBBIX
cucremax. OCHOBHBIE TNMPHU3HAKK JKUBOTO. JKHM3Hb Kak (opMa CyIIeCTBOBAHHUS

MaTepuu

13

Mertoabl Ouonornuyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIIEPUMEHT,
cucreMarusaums, MertaaHanu3. IloHATHe O 3aBUCMMOM M HE3aBHCHUMOM
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHoBKa M mpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonsartue BBIOOPKM u €€ mocTOBEpHOCTh. Paszbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YyIbTaTOB.
IIpyunHBI MCKaXXEHUS PE3yJIbTAaTOB HKCIEpUMEHTa. [[oHATHME CTaTHCTUYECKOro

TECTa

KneTka kak Onojornueckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANIbHAS €IUHMIIA KUBOTO. VcTopust OTKpBITUS
kinetku. Pabotel P. T'yka, A. JleBenryka. Kinerounast teopus (T. IIBanH, M.
[Ineiinen, P. Bupxos). OcHOBHBIE ITOJIOKEHNSI COBPEMEHHOMN KJIETOUHOM TEOPHH.
MeTo bl MOJIEKYIISIPHOM M KJIE€TOYHON OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METO MEYEHBIX aTOMOB, g depeHanbLHoe

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

2.2

XUMUYECKUHN COCTaB KIETKH. MaKpo-, MUKpPO- U YIbTPaMHUKPO3JIEMEHTHI. Bosia u

e€ poib Kak pacTBOPUTENs, peareHTa, y4yacTHEe B CTPYKTYPUPOBAHUU KIIETKH,




Terioperynauud. MuHepaabHble BEIIeCTBA KIETKH, WX OHOJOTHYecKasl pOJib.
Ponb KaTMOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBs3b. BTopuuHas, TpeTU4Has, dYEeTBEpTUYHAS CTPYKTYphbl. JleHaTyparus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIu OSIKOB.
VYrneBoabl. MoHocaxapuJpl, AMCAXapUbl, OJUIOCaXapuabl M IOJHCAXapUbl.
OO0muit mnaH cTpoeHUus U (PU3MKO-XMMHUYECKHUE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuner. TuapodumibHO-ruApodoOHBIE cBolicTBA. Knaccudukanus THITHIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, crepouiabl. buonorndeckue ¢GyHKIUU
munuaoB. O0mre cBoiicTBa OMONIOTHUECKUX MEMOpPaH — TeKy4eCTh, CHOCOOHOCTh
K CaM03aMbIKaHUIO, TTOJTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun kommmiemenTapaoctu. I[lpaBuno Yapradgda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u 6uonorndeckue ¢pynxmnuu JHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynbl AT®. Makposprudyeckue cBsizu B MoJiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYUKH, HX (QYHKINU B
kierke. CekBenuposanue JJHK.

CtpykTypHast Ouosorusi: OMOXMMHYECKHEe M Ouodu3nyeckue HCCIea0BaHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYIT

2.3

Tunbl  kimeTok: dsykapuoThyeckas U IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4ecKoil kieTku. KieTouHas cTeHka OakTtepuil U apxeil.
OcoOeHHOCTH CTpOEHUsi TeTepoTpOo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OUOIIEHO3aX.

Crpoenre M (QPyHKIIMOHHMpPOBAHHE JyKApHOTHUECKOH KieTku. Ilnazmarmueckas
MeMOpaHa (tutazmanemma). CTpyKTypa Tia3MaTudeckod MemOpanbl. TpaHcmopT
BEUIECTB 4epe3 IUla3MaTHuYecKyld MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHass udQy3us), aKTUBHBIA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HarpHii-kaqueBoro
Hacoca. DHJOIWTO3: MUHOIMUTO3, (aroruTo3. Dx301uTo3. KieTouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[utormasma. Iluro3ons. Llutockener. JIBwkeHue IuUTOIUIa3Mbl. OpraHoubl
kiIeTku. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DJHJOIIa3MaTUdecKas CeTb
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOCHHE U (QYyHKUMH. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOHIOB KJIEeTKH. CTpOCHHE TPaHYISIPHOTO PETHKYIyMa.

Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mamkwmii




(arpanynspHBIN) SHAOIIA3MAaTUYECKH peTukyiaym. CekperopHas GyHKIHS
annapata ['onpmku. TpaHcmopT BewlecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOMIBI KIETKH: MUTOXOHIPHH, IIACTH/IBL.

Crpoenve U (QyHKIMM MHUTOXOHApUN W miactui. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  IYKApUOT.  XJIOPOILUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannbie opranounsl kietku CtpoeHne U (GYHKIMM HEMEMOpaHHBIX
opraHouioB KkjeTku. Pubocombl. MukpodunaamenTsl. MplllieUHbIE KIETKH.
Mukpotpy6ouku. Kierounslii meHtp. CTpoeHHWE W JBHKCHHUE J>XTYTHKOB U
pecHruek. MUkpoTpyOouku nuToria3Mel. LleHTpross.

Anpo. Obonouka sjpa, XpOMAaTHH, KapuOIUIa3Ma, SIPBIIIKHA, UX CTPOCHUE U
¢bynkuuu. SnepHeiii OenkoBbld MaTpukce. I[IpocTpaHcTBEHHOE pacIoioKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapUOT

(pacTUTenbHOM, )KUBOTHOM, TPUOHOM )
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AccHMWIISIIAS ¥ TUCCUMMJISIIMSL — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOQHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecrneueHue KiIeTKu: mpespamienne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklHil KJIETOYHOIO
Merabonm3ma. DEepMEeHTHI, UX CTPOEHHE, CBONCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otnnunst GepMEHTOB OT HEOPraHUYECKUX KaTaJlu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHIMOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PepMEHTATHUBHBIX
peaKiuii 0T pa3IuYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHMYecKHX BemecTB B kieTke. Portocunre3. Poib
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIINE
OakTepuu, >Keae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OaKTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTuueckoro oomeHna. [loAroToBUTENbHBIHN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonornueckoe okHCiIeHWE, WIH KIETOYHOE HblxaHHE. Poib MUTOXOHIpUU B
mporeccax OMOJIOrUECKOT0 OKHCJICHHUS. Huknnyeckue peaKIHH.

OxucnurensHoe ¢ochopunupoBanue. [lpeumymiectsa aspobHOro mytu ooMeHa




BEILIECTB Niepe1 aHadpoOHBIM. D(DPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peaknmu matpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKITHSIX
MaTpUYHOTO cUHTe3a. Peanu3anus HaciencTBeHHON nHpopMaluu. ['eneTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Marpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAILICIIBHOCTh, aCHMMETPHYHOCTD.
Tpancnsmus u e€ sranel. Yyactue tpancnoptHeix PHK B GuocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOKuCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHoMa y TpOKapuoT U dyKapuoT. Perymsius akTHBHOCTH T'€HOB y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
nporeccoB B kieTke. KiieTounslit romeocTas.

Bupycbl — HekneTouHble (OpMBI KHU3HH U OONMUratHeie napasuThl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHusi yenoBeka, KHBOTHbIX, pactenuit. CIIN]/], COVID-19,

conraJIbHbIC U MCAUITMHCKHUEC HpO6JIeMI>I

2.6

Knerounsnii uwmkn, ero mepuonbl u  perymsuus. WHTepdaza U MHTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamuX B uHTEepdasze. [loaroroBka KIETKH K
nenenuto.  [lpecunreTndyeckuid  (MOCTMUTOTHYECKHI), CHHTETHYECKHH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKHIT) IEPUOABI HHTEP(hA3HI.

Marpuunbiii cunte3 JHK — pemukarmus. Ilpunuuner persukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPAIUIEIBHOCTbD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepa3a. XPOMOCOMHBIM Ha0Op KJIETKH — KapuoTHm. JIUMIOWAHBIN wu
rarion bl - Habopbl XpoMocoM. ['omonornunsie Xpomocomsl. IlonmoBeie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoxnHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutotnyeckoro nukia kietku. [Iporpammupyemas kietouHas rudenb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMUKA

OpranusM Kak OMoJoru4ecKasi CuctTema

3.1

OIHOKIIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@opMBI pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKJIIOYash BETeTaTHBHOE) U
mosoBoe. Buabl  O6ecmioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE,  CHOPYIISAIHA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTKU, Uau rameTsl. Meiio3. Ctaguu Meiosa.

[ToBenenne xpomocom B Mero3e. KpoccnHrosep. buonornyecknii CMbICI Meo3a




1 TMOJIOBOTO Iporecca. Meio3 v ero MecTo B )KM3HEHHOM ITUKJIE OpPTraHU3MOB.
[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y *UBOTHBIX. [10yi0BbIE Kene3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieTOK. CrepmaroreHes UM OOTEHE3.
CrpoeHne mnojioBbIX KIETOK. OIUIOAOTBOpPEHHE M AMOPHUOHAIBHOE DPA3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKXHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHoe paszBuTHE OpraHnu3moB (oHToreHe3). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobnenue. Tumbl npodnerns. Ocobennoctu
JIpOOIeHUST MJICKOMUTAIOIUX. 3apOJIbIIIEBbIC JUCTKU (racTpyJisiius). 3akiagka
OpraHOB M TKaHEW M3 3apOAbIIIEBBIX JHUCTKOB. B3anMmHOe BiMsHHME 4acTeil
pa3BuBarolIerocs 3apojpimia (3MOpUOHANbHAS MHAYKLHWA). 3akiajka IUlaHa
CTPOEHMSI KUBOTHOI'O KaK pE3yJbTaT MEPApXUUYECKUX B3aUMOJECHCTBHI I€HOB.
Bnusiaue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3TMUYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u paszutue xxuBoTHBIX. [locTamMOpronansHbIi iepuo. [IpsMoe u Henpsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y OeCrO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Hau€HUE MPSIMOIO M HENPSAMOro pPa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTOphl perynsuuu
pocTa JKMBOTHBIX M dYenoBeka. CTaauu MNOCTIMOPUOHAIBHOTO PAa3BUTHS Y
KUBOTHBIX U 4YeNoBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

Pasmuoxenue wu pasButue pacrenmit. [amerodpur um crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHue CHop B TMpolecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOPEHHWE M PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHO€ OMI0IOTBOPEHUE Yy IIBETKOBBIX pacTeHHi. OOpa3zoBaHue u

Pa3BUTHEC CCMCHU. MexaHu3MbI peryisinuu OHTOICHE3a Yy paCTeHI/Iﬁ " )KNBOTHBIX

3.2

Ucropust craHOBIEHHS W pPa3BUTHS TEHETUKHM Kak Haykd. (OCHOBHBIE
TEHETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIECIIbHBIC
IEHbl, AJIbTEPHATUBHBIE IIPU3HAKHU, JOMUHAHTHBIM WM PELECCUBHBIA IPU3HAK,
TOMO3UTOTa, TETEePO3UroTa, YHCTas JIMHWS, THOPUIBI, TEHOTHN, (QEHOTHUII.
OcHOBHBIE  METOABl TEHETUKU: TUOPHUIOIOTHYECKUNM,  IIMUTOJIOTHUECKUIA,

MOJIEKYJISIPHO-T€HETUUECKUI

3.3

Mouorubpuanoe ckpemupanue. [lepBoiii 3akoH MeHenst — 3aKOH equHO00pa3us
ruOpuoB mepBoro mnokoneHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHgens — 3akOH paclleIUIeHUus MpU3HAKoB. LluTonornyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucTOThHl raMerT.

AHanmusupyromee ckpeniuBaHue. [IpoMexyTOuHBIN XapakTep HaclIeqOBaHUS.
Pacuiennenue npu3HaKkoB IIPY HENIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO

HacjaeaJOBaHUs IMPU3HAKOB. HI/ITOHOFI/I‘IGCKI/IG OCHOBBI )II/IFI/I6pI/IJIHOFO




CKpEUIMBAHMUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CuerieHHOE
HacjeJ0BaHUE TEHOB, HApPYIICHUE CLEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpEEICHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M TeTeporaMmeTHbI moJi. I'eHeTnueckas
CTPYKTYpa TIOJIOBBIX XpoMmMocoM. HacnenoBanue MNpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

l'enoTun kak nenocrtHas cucrema. [LIeHOTpoOIUs — MHOXKECTBEHHOE JIECHCTBHE
refa. MHOXECTBEHHBINA ajljIeiM3M. B3auMmoaelcTBUe HealIebHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BiaumopeiicTBre renotuna u cpessl npu popmupoBanuu GpeHorumna. i3MeHunBOCTb
npu3HakoB. KauecTBeHHbIE U KOMMYECTBEHHbIE MMPU3HAKU. BUbI N3MEHYHBOCTH:
HEHACJIEICTBEHHAs U HACJIEeICTBEHHASI.

MoudukanoHHas  M3MEHYMBOCTh. Pomb  cpeasl B (OpMHpPOBaHUHU
Mo (UKaMOHHON M3MeHYnBOCTH. HopMma peakinu npu3Haka. BapualioHHBIN psijg
u BapuauuoHHas kpuBas (B. Horanncen). CaoiictBa MoaudUKaIMOHHON
NU3MCHYUBOCTH.

['enoTunuueckast ©3MEHUYNBOCTh. CBOMCTBA FT€HOTUITMYECKON N3MEHUMBOCTH. BUibl
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIl[HOHHASL.

KomOunatuBHasi W3MEHYMBOCTH. Meio3 M TIOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. POJIbL KOMOMHATUBHON N3MEHYUBOCTH B CO31aHNU
TeHETUYECKOTO Pa3HO0Opasusl B Ipeiesax OJJHOTO BUAA.

MytaunoHHas ”3BMEHYMBOCTh. BUbI MyTalMii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CHoHTaHHBIE U HHAYOUPOBAHHBIC MYTallUU. ﬂILGpHLIC 1 INUTOIIIIa3MAaTHUYCCKHEC
MYTallu. CoMaTH4Y€eCKHE U TTOJIOBLIE MYTallHu. HpI/I‘II/IHI)I BO3HUKHOBCHUA MYTaIII/If/'I.
MyTarensl M UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAILIMOHHOIO
mporecca. 3aKoH TOMOJIOTHUECKUX PSAAOB B HACIeICTBEHHOM n3MenunBocty (H.M.

BaBI/IJ'IOB). BHeHI[epHaH U3MCHYHMBOCTDb U HACJIICACTBCHHOCTb

3.5

Kapuotun wuenoBeka. MexayHaponHas TMporpaMma HCCIEIOBaHUS TE€HOMaA
YCJIOBCKA. MeTO}II)I I/I3quHI/I$I TCHCTUKHN YCJIOBCKA: FeHeaJ'IOFI/I‘-IeCKI/II\/II,
OJIM3HEIIOBLIH, IIMTOI€HETHYCSCKHM, MOMYJISIIMOHHO-CTaTUCTUUECKHI,
MOJIEKYJIIPHO-T€HETUUECKU . CoBpeMeHHOe onpeerIeHue TeHOTHIIA:
IIOJTHOTCHOMHOC CeKBeHI/IpOBaHI/Ie, FGHOTI/IHI/IPOBaHI/Ie, B TOM YHCJIC C TOMOIIBIO
[111P-anamm3a. HacmenctBeHHbsle  3a0oieBaHMS  4ejoBeKa. [ CHHBIE W
XPOMOCOMHBIE 0oe3HU YJeJIoBeKa. Bone3nun c HacJIeICTBEHHOM
MPEAPACIION0KEHHOCTHI0. 3HAUYEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPALLIEHUN

1 JICUCHUH TeHETUYECKUX 3a001eBaHmii yeioBeKa. CTBOJIOBBIE KIICTKH




3.6

JlomecTukaius u celneKuus. 3apoxACHUE CEJICKIIUU U ToMecTukaiu. Yuenue H.H.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000Opas3usi KyJIbTYPHBIX PACTCHHM.
Ponb cenexuuu B cO3AaHUM COPTOB paCTEHUM U MOPOJI KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSAOB B HAcCJeACTBEeHHOM n3meHumBoctu H.H.
BasuioBa, ero 3naueHue s CEJICKIIMOHHON PabOTHI.

Metoapl  ceneKUMOHHOW paboTbl. McKycCTBEHHBIH OTOOp: MAacCOBBIE MU
WHIUBUYAJIbHBIN. Oransl KOMOMHAIIMOHHOMI CCJICKIIMH. UcnbiTanue
Mpou3BOAUTENECH 1O TOTOMCTBY. OTOOp 1O TEHOTUIY C TMOMOIIBIO OLICHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PaananvoHHbIi 1
XUMUYECKUA MyTareHe3 KaK MCTOYHHUK MYTallud y KYJbTYPHBIX (HopM
opranu3moB. Mcronp3oBaHHE€ TEHOMHOIO PENAKTUPOBAHUS HM  METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeEeKIIHH.
[Tonyuenue nmonurionoB. BuytpusunoBas rudpuausanus. biuskopoacTBenHoe
CKpelIuBanue, uiv nHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WU ayTOPUIUHT.
I'ereposuc u ero npuuunel. Mcnons3oBanue rereposuca B cenekiuu. Otaanénnas
rubpuam3anus. [Ipeomonenne Gecruioans MEKBHIOBBIX THOPUAOB. JloCTHXKEHUS

CEJICKLIMU PACTEHUI U JKUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KJIETOUHBIE U TKaHEBbIE KYJIbTYPBHI,
MUKpPOOPTaHU3Mbl, HUX XapakTEepUCTUKA. TpaJulMOHHAs OHOTEXHOJIOTHUS:
XJIeOOneueHne,  MOJIY4YEHHUE  KHCIOMOJIOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOMOJOTHYECKUX TEXHOJIOTUH.
IIpou3BosncTBO  Oenka, AaMMHOKHCIOT M BUTaMHHOB. lckyccTBeHHOe
OIUIOAOTBOpEHUE. PEKOHCTpyKIMs SHULEKIETOK M KIOHHPOBAaHUE >KUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 Te€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHRIX JIHK. JlocTmkeHus u  mepcreKTHBBI
XpPOMOCOMHOM M TE€HHOHM UWHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmpa

4.1

buonornyeckoe  pasHooOpasme  opranmsmoB.  CoBpeMeHHas  cHCTeMa
OpraHudeckoro wmwupa. IIpuHIMIBI Ki1accUpUKaMU OpraHu3MoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHSI M YKH3HEICSITEIHPHOCTH OIHOKJIETOYHBIX OpPTaHW3MOB.
Bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKICTOYHBIE BOAOPOCIH, IPYTUe
npoTucThl. KononuanbHble opraHu3mbl. J[BUKeHHE OJHOKJIETOYHBIX OPraHU3MOB:
amMEOOUTHOE, KT'YTHKOBOE, pECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHnu3MOB. Takcucel




4.2

MHoroxkJieTouHbl€ pacTeHHs. B3anMOCBA3b YacTeii MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuzm
Kak enuHoe uenoe. TkaHum pacteHuid. TuUIBI PaCTUTENBbHBIX TKAHEH:
oOpaszoBarenbHas, IOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MeEXaHWYECKas.

OcoOenHocTH CTpoeHUS, GYHKIUHN U PACTIONOXKEHHS TKAaHEH B OpraHax pacTeHUN

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunii. JIBU>KEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MBI U
Hactuu. IlornomieHue BOXBI, YIVIEKUCIOTO ra3a M MHUHEPAIBHBIX BELLECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoBEpPXHOCTH KICTKH.
TpancnopTHele cuctembl pacTeHuil. Bblaenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTtenuil. Kyrukyna. CpencTBa macCUBHONM M XHWMHYECKOH
3amuThl. DUTOHIUABI.

PaznpaxxumocTs M perymsiuus y opraHu3moB. Pa3npaxumocTe M perymisauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa M UX 3HAUCHUE

4.5

MHOTOKIEeTOYHBIE  JKMBOTHBIC. B3amMOCBI3bL  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocra3. TkaHM )KMBOTHBIX W 4ejoBeKa. THUIIbI
JKUBOTHBIX TKaHEH: SIUTEIUATIbHAs, COCIUHHUTENIbHAS, MbIIIEYHAsl, HEPBHAs.
OcoOenHoct cTpocHMs, (YHKIMHA ¥ paCIOJIOXKEHUS TKaHEH B oOpraHax

JKHNBOTHBIX H YCJIOBCKaA

4.6

Oprasbl U CUCTEMBI OPTraHOB XUBOTHBIX. DYHKIIUU OPTaHOB M CHCTEM OPIraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHMI ckeneT. CTpO€HHE U THUIBl COCIUHEHHS
KOCTEH.

JIBM>KeHHEe MHOTOKJIETOYHBIX KHWBOTHBIX. IluTanue kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. [IpixaHue ®UBOTHBIX. KokHOe npixanue. XKabepHoe u
JIErOYHOE JbIXaHUE.

JIpIxaHue TO3BOHOYHBIX YKUBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKWUX TTO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelibHas CHCTeMa 4ejioBeka. MexaHu3m
BEHTWJISILMM JIETKUX y MNOTHL M  MIECKONUTAIOUMX. TpaHCOpT BELIECTB Yy
opranu3moB. TpaHCHOPT BeUIECTB Yy >KMBOTHBIX. KpoBeHocHas cucrtemMa u eé
OpraHbl. KpoBeHocHas ~ cucrema  MO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpoBOOOpamieHusi. DBOJIONUOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblIeneHune y opraHu3moB. Beinenenue y
*KUBOTHBIX. COoKpaTtuTenbHble Bakyonu. Opranbl BeiaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BrpinelieHne y TO3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI U HX

MIPOU3BOJIHBIE.




PaznpaxuMocTs U peryisnus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3MoB. Takcuchl. PaznpaXMMOCTh W pEerynsauuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BEMIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u peiaekTopHas peryisuus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepsHas cuctema u €€ otaeinbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOECHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaGorka anroputMoB W mporpamMm s 3(GGEeKTUBHONH (QYHKIIMOHATIBHOM
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpraHmM YCJIOBEKA U €TI0 3I0POBEE

5.1

Oprasbl U CUCTEMbI OPraHoB 4esoBeka. OTelNbl TOJIOBHOIO MO3Ia MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedumekropnas ngyra. be3ycioBHbie U yCIIOBHBIE
peduexcer. 'ymopanbHast perynsimuss ¥ SHAOKPHHHAsS CHCTEMa >KUBOTHBIX H
yesoBeKa. JKenes3bl SHJOKPHHHON CUCTEMBI U UX TOPMOHBI. J{eificTBHEe TOPMOHOB.
B3aumocBs3p HEpPBHOM M SHIOKPUHHOW cucTeM. [wumoramamo-rumnodusapHas

cucrema. Peduekc u pediiekropHast gyra. beaycioBHbIe U YCIOBHBIE pe(IEKCHI

5.2

3amuTa opranu3Ma oT Oone3neil. UMMyHHast cuctema venoBeka. KiieTouHblil u
TYMOPJIbHBIA UMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CrienuprIecKuii
UMMYyHHUTET. Teopusi KIIOHaJbHO-cEeNeKTUBHOrO uMMyHurera (I1.Opaux,
®.M.bepuer, C.ToneraBa). BocmanuTenbHble OTBEThl Opranu3MoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM

5.3

KpoBeHnocHast cuctema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru xpoBooOpaienus. Pabora cepaua u e€ peryasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[Hq)(by:’»l/l}l ra3oB 4€peE3 MOBCPXHOCTH KIICTKU. I[BIX&TGJ'IBH&SI
CUCTCMA YCJIOBCKA. I[LIXaTeJ'ILHaH MMOBCPXHOCTD. PCFYJISII_[I/IH JBIXaHU.

JlpixarenbHble 00BEMBI

5.5

HnmeBapHTeanas[ CHCTEMA 4YCJIOBCKA. OTI[CJ'II)I MUIICBAPUTCIBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIe KCJIC3bI. BHYTpI/IHOJ'IOCTHOG 151 BHYTPHUKIICTOYHOC

MUIIEBApEHUE

5.6

ITokpoBbl u ux npousBoaHsle. Opranbsl BbiaeneHus. [louku. CrtpoeHue u
¢bynkunonuposanue Hedppona. OuibTpanus, cekpeust 1 00paTHOE BCachIBAaHUE

KaK MCXaHU3MBbI pa60TBI OpraHOB BbIACJICHU. O6pa3OBaHI/IC MOYH Yy 4CJIOBCKa

5.7

HBI/I)KGHI/IG YJeJloOBeKa: MbImeyHas cucrema. CKelleTHBIC MBIIINObLI U HUX pa60Ta.

CTpOCHI/IC U THUIIBI COSIMHEHUS KOCTel

Teopus sBomtonnu. Pa3BuTtue )xu3Hu Ha 3emiie

6.1

OpomonnonHass  Teopust Y.  JlapBuna. [IpennocbUlku  BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hp 1 Hay4dHas AestenbHocTh Y. [{apBuHa.




JIBrokymue cwiibl dBoTonMH BUIOB 1o Y. JlapBuHY (BBICOKass MHTCHCHUBHOCTH
pPa3sMHOXEHHSI OpPraHW3MOB, HACJEICTBEHHAs HM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoi teopuu sBomtonuu (CTD). HelTtpanpHas teopus
sBoson. CoBpeMeHHasi 3BOJIOIMOHHAsA OHOorus. 3HaU€HUE SBOJIOIMOHHOM

TEeOpuH B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

[Monmynsauus kak sjeMeHTapHas eaumHuna 3Bosounu. CoOBpeMEHHbIE METO[bl
OLIEHKM TEHETUYECKOTO DPAa3HOOOpa3wst M CTPYKTYypbl momyisiuil. M3menenue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAaKTOpbl (IBMXKYILME CHJIBI) 3BOJIIOLMU. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiid rTeHoB — cirydaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aiulenieil B momymsauusix. OQQexT
OCHOBATEJISL. Murpanuu. W3onsauus HOTYJISLIM: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orOop — HampaBistonmii  ¢dakTop dBomonuu.  DopMbI
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIHIA
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHMKPOIBOJIIOLIUU.
Bo3nukHoBeHne — mpucrnocobieHuit y  opraHuzMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOnennit y opraHu3MoB. OTHOCUTENIBHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CTpykTypa. BumooOpas3oBaHue Kak —pe3yabTar
MUKpO3BOJIOLUU. M3omsauus — kimrodeBod ¢akrtop BuIooOpasoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUILIONIU3ALIMS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl OPMHUPOBAHUS ONOIOTHUECKOTO Pa3HOOOpa3Hs.

Ponp 3BomntoLMOHHON OMOIOTMU B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HX XO35EB.
MexaHu3Mbl (POPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOpPHOBI

Cc HeN

6.3

Metoael n3ydeHus Makpo3Boironuu. [laseoHTosmornueckne MeToAsl M3ydeHUs
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.
buoreorpaguueckue Meroasl uzyueHus 3oitonuu. CpaBHeHue Quopsl U (hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3emn. Buasi-sHneMuxu u
PEJUKTEI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITeJ'ILHO-MOp(l)OJIOFI/I‘{eCKI/IC MCTOAbl H3YUCHU




IBOJIONUK. [ eHETHYeCKHe MEXaHW3MbI JBOJIOIHMHA OHTOTCHE3a W IOSIBICHUS
9BOJIOIINMOHHBIX HOBIICCTB. I"'omonoruuneie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprambl M araBu3Mbl.  MOJIEKYISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOAbl  HM3Y4YCHHS  DBOJIOLHUU.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TOCTPOCHUS (PHIOTEHETUYSCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAIMH U SBOJIIOLINS TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBuia) 3BOJONKMU. HeoOpaTUMOCTh 3BOIIOIHU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIITMHN

6.4

Hayunple rumore3bl NPOMCXOXKIEHUS JKM3HM Ha 3emwse. AOuoreHes u
naHcnepmus. JloHay4dHbIe MPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammanmanum, JI. Ilactepa. IlpoucxoxkaeHwe KuU3HH U
acTpoOHOoJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHuveckou sBomtouuu. llnanerapnas (reosoruueckas)
IBONIIOLIMSI. XHMHYEcKash DBOJIONUSA. AOHOreHHBI CHHTE3 OpraHUYeCKHX
BemectB u3 Heopranuueckux. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMmepoB. KoanepBarnas rumnoresa A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumnortesa I. Mémnepa.
Pu6ozumsbr (T. Yek) u rumote3a «mupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Wctopust 3emnn u Metonsl €€ usyudeHus. Vckomnaemble OopraHM4eCcKUE OCTaTKU.
I'eoxponosnorust u e€ meronpl. OTHOCUTENbHASA U a0COJIIOTHAsE F€OXPOHOJIOTHS.
I'eoxpoHonornyeckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

Hauanenbie 3Tansl oprannyeckoil 3posronuu. [losgBieHne v 3BOMIONUS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3ma. BO3HMKHOBEHHWE TMEpPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIJIEHKH KaK aHaJIOT MEePBBIX Ha 3eMiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). ODBOJIIOLIUOHHOE MPOUCXOXKIECHUE
BUpYycoB. IIpoucxokJeHHe MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pacrenuii Ha cymy. IlosBneHue CHoOpoOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TumnoB. [lepBrie XopaoBbIe KUBOTHBIE. JKU3HD B BOJIE. DBOMIOIMS TO3BOHOYHBIX.

[Ipoucxoxaenne ampuodbuil u pentwinil. [IporcxoxaeHne MIEKONUTAIOUUX U




ntui. [lpuanun xmrodeBoro apomopdosa. OcBoeHHe OECrO3BOHOYHBIMU U
ITO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMIie 10 ApaM U NepHoJaM: apXei, poTepo30ii, Naaeo30H,
Me30301, KaiHO30M. OOmas XapakTepHCTHKAa KJIMMaTa | TE€OJOTHYECKHX
nporieccoB. [losiBiieHHE U paciBeT XapaKTePHBIX OPraHU3MOB. YTiieo0pa3oBaHuUeE:
€ro YCJIOBHS U BIIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMHUpaHUSI — DSKOJOTHYECKHE KPHU3HCHI Mmponuioro. [IpuyumHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN SKOJOTUYECKUA KPHU3UC, €T0

0COOEHHOCTH

6.5

Pasnenst m 3agaunm anTponosoruu. Meroasl aHTpornonorud. CTaHOBIIEHHE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeKa. COBPEMEHHbBIE HAYUHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJNOBEKAa C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOIIOT0-OMOXUMUYIECKHE,
noBegeH4Yeckrue. OTIMYms YeloBeKa OT )KMBOTHBIX. [IpAMOX0kKAEHNE U KOMILIIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CHCTEMBI.

JBwxyne cuibl ((akTopbsl) aHTPONOTeHE3a: OMOJOTWYECKHE, COIHabHBIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaANU aHTPOIIOreHe3a. ABCTPAIIONUTEKH — ABYHOTHE MIPEAKH JIFOJIEH.
UYenoBek  yMmenbld, T€pBbIE  HM3TOTOBIEHUS  Opyaud  Tpyna. Yenosek
MPSMOXOJIAIIUNA U TIEPBBIA BBIXOJA JrOAeH 3a mpenensl Adpuku. YemnoBek
reiaensoeprckuii — oOLMI MpeoK HeaHIepTalbCKOro YelloBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ JIOJEH XOJOAHOIO KIMMaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 IpenenamMu AQpuki.

DOBOJIIOLIUSL  COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOp B HOMYJSALMIX
yenoBeka. MyTalMoHHbI mporiecc U noaumopdusm. [lomynsannoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3G(EKT OCHOBATEINS» B MOIMYISAIUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacbl. Ilonstme o pace. bonpmme packl: €BpONEOUAHAS
(eBpasmiickasi), aBCTpaJlo-HErpoMJHas  (dKBaTOpHaJbHas),  MOHTOJIOMJIHAs
(asmaTcko-aMepuKaHCcKasi). Bpemss m myTu pacceneHHs 4YeJoBeKa IO IJIaHETe.
EnuncTtBO  wenoBeueckux pac. HayuHas  HECOCTOSATENBHOCTH — pacH3Ma.
[IpucnocoOaeHHOCTh YeloBeKa K pa3sHbIM YCIOBHUAM OKPYXKAIOLIEH Cpepbl.
Bnusiaue reorpaduyeckoit cpeasl M apeiia reHoB Ha Mopdosoruio u

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

DKOCUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU




7.1

Pasnens! u 3anaun okoaorun. CBsA3b SKOJIOTHH C IPYTMMH HayKaMH.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCHEPUMEHTHl B  HKOJOIMU:
IIpUpoAHblE U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaloIel Cpe/Ibl: JIOKAIbHBINA, PETHOHATBHBIA U TTI00aTbHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX JeiictBus. Kiaccuduxanms
9KOJIOTUYECKUX  (PAKTOpOB: abuoTHYecKHe, OMOTHYECKUE, aHTPOIOIECHHbIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMS 3Kojorudeckux (akropos. IIpasuio
munnmyma (K. Hlnpenrens, FO. JIuOux). TonepanTHOCT. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropbl. CBeT Kak sKosmoruueckuii (axrop. [JeiicTBue pazHbix
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLICHMIO K cBeTy. CHUrHajbHass poJib CBETa.
doTonepruoan3m.

Temmeparypa kak okojormueckuii Qakrop. JlefictBue Temmeparypsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 3konorudeckuil ¢akrtop. IlpucnocoOnenuss pacteHuidt k
MOJIJIEPKaHUI0 BOJHOTO Oananca. Kimaccudukanus pacTeHUH MO OTHOIICHUIO K
Bojie. [Iprcmoco6eHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3eMHO-BO3/AYILHAs, I1OYBEHHas,
ryOMHHAs — IMOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpell OOMTaHus opraHu3moB. llpucnocoOiieHus OpraHusMoB K
KU3HU B Pa3HBIX CpeIax.

buonoruueckue putmel. BHeHNE 1 BHyTpeHHUE pUTMBL. CyTOUHBIE U TOAUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennoie popmbl opranusmoB. [loHsTHe o xu3HeHHON ¢Gopme. KU3HEHHbBIE
(GopMBl pacTeHMi: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: TMJIPOOMOHTHI, T€OOUOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue Qaxropel. Bumpl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHUS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3auMoOJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTMYECKMX B3aMMOJEHCTBMIA Ui CYIIECTBOBaHMS OPraHHU3MOB B cpelie

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOUCHU A

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOIMYJIALIUHA. HOHYJI}II_II/I}I Kak OHOJIOrHYecKas

cucrema. Pojab HEOJHOPOAHOCTH Cpefbl, GU3NUECKUX 0apbepoB U OCOOEHHOCTEN




OuosIoruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI HMOIYJISALUI.
OcHOBHbBIE MOKa3aTeNN MOIMYJSALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas u
[I0JIOBAsi CTPYKTypa, pOXKIAEMOCTh, IPUPOCT, TEMI PpPOCTA, CMEPTHOCTD,
MUTpaLHys.

OKkosorudeckass CTpykTypa mnonyissnud. OneHka 4YHCIEHHOCTH MOILYJISILIMH.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckuil moreHuuan MOIyJIsuu.
MonenupoBanue JuHaMHKU —nonyiasuuu.  KpuBble  pocTta  YMCIIEHHOCTH
nonyisiuui. Kpuble BbDKMBaHMs. Peryrsiius 4MCIEHHOCTH HOIYJISILUMI: pOJIb
(GakTopoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJOIMYECKHE
cTpareruu BUJ0B (r- u K-ctparerun).

[TonsiTne 00 oKojoOrMYeckod HuUme Buga. Mectoobutanue. MHoroMmepHas
Mozenb skonormyeckor Humm Jx.M. XarumHcona. PazMepsl »KOIOrm4eckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema mnonynsuuid. Apeansl BUIOB. Buiael M uMX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTHM  MOBEACHHUS M  MUTpPAUUil  KUBOTHBIX.

buonornueckue nuHBa3zuu JYKCPOAHBIX BUIOB
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CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuWoOIEHO3€. DKOcHCTeMa Kak OTKpeITas cucrema (A.J[x.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHThI, peayleHTbl. Tpoduyeckue ypoBHU. Tpoduueckue 1enu U CeTH.
Abunotnueckue 610ku skocucteM. [TouBbl U mibl B skocucremax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNM 3KOCHCTEMBL. buoMacca M mpoxaykuus. DKOJIOTMYECKHE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBrienHble 3aKOHOMEpPHBIE CMEHBI cO000IIecTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX TPUYMHBI. AHTPONOTE€HHBbIE BO3ICHCTBHUS Ha
cykueccun. KinnmakcHoe cooOrmiectBo. buopasnooOpasue u nojiHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

[IpupogHble 3KOCHUCTEMBL. AHTPONOTE€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas diaopa u
¢dayna. CuHaHTponM3anus ropoackoil paynsl. bruonornyeckoe u xo3siicTBEeHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEpPrUM U BELIECTB MEXAY CMEKHBIMU 3KOCHUCTEMaMU. Y CTOMYNBOCTh
OpPraHM3MOB, TMOMYJALMHA M D3KOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACUCTBUI

7.5

buochepa — oOmeranerapHas o00o0704Yka 3emiM, TA€ CYIMIECTBYET WIIH




cymecTtBoBasia ku3Hb. YdeHnue B.M. Bepnaackoro o Owmocdepe. ObGmactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cCyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH Ouocheps Kak
rimo0aNbHOM  3KOocHCcTeMbl.  J[MHammueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE IHKIBI (yriepojaa, a3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanpHOCTH Ouochephl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMEIIAaHHBbIE M MIMPOKOJMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONUYECKHE Jieca, BBICOKOTOphs. KimMmaT, pacTUTeNnbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QYHKIHUS KUBBIX CHCTEM, OIICHKAa MX PECypCHOTO MOTCHIMANa U

ounocdepHbIx GpyHKIMI

7.6

DKOJIOTHUECKUE KPU3HCH U WX MpUYUHBI. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3NYIIHOU cpeabl. OxpaHa BO3AyXa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienue mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HAa PACTUTEIbHBIM M >KMBOTHBIM Mup. OxpaHa
PacTUTEIBLHOIO U KUBOTHOrO Mupa. OCHOBHbBIE NPHUHIMIIBI OXPaHbl HPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponanbie Ttepputopun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THUYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pA3BUTHsI UYEJIOBEUECTBA M IPUPOJIBI.
PanmonanpHOe  MPUPOAOIONIB30BAHUE M COXpaHEHUE  OMOJIOTHUYECKOTO

pazHooOpa3us 3eMiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorus. buonorudyeckue cUCTEMBI U IPOIIECCHI; YITyOJIeHHOE 00yUYeHue,
10 xnmacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ OrpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus. buonoruyeckue cucTeMbl U IPOLIECCHI; YIITyOIeHHOE 00yUYeHHE,

11 xnacc/ TepemoB A.B., IlerpocoBa P.A. O61iecTBO ¢ OrpaHMYEHHON

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
Tepemon A. B., ITerpocoBa P. A. buonorus. 10-11 kmaccel. MeToaunaeckoe

nocodue st yuutens (yriayOJeHHbI YPOBEHb).

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M1 PECYPCbI CETHU
HMHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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