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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeObHoMy mnpeamery "buomorus" (mamee - Ouosyorus) Ha
ypOBHE cpenHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoin @enepaunn»,
dI'OC COO, Konuenuuu npenojaBaHust ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUN (PenepanbHoil pabouei mporpaMMbl BOCTIUTAHHUSI.

VYuebnbiit npeamer «buonorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnacth «EcTecTBEeHHO-
HayuHble TpeameTb». CormacHo mnonoxermsM PIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennnanu  oOydeHHss Ha YpOBHE CpeAaHero ooOimiero oOpa3oBaHUA U
IPU3BAHbBl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIKM, CPEIHUM
O0IIMM, CpeHUM Mpo(decCHOHATbHBIM U BBICHINM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4YeOHBIX NPEAMETOB [JOJDKEH OBbITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHue OO0pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3aja4, CBS3aHHBIX C MpodopHeHTanuel oO0ydalolmuXcsl U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOIO 3HAHHUA, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJOTUEN, ICUXOJIOTUEH, CTIOPTOM MJIH BOCHHBIM JIEJIOM.

[Iporpamma mo ydyebHomy mpeamery "buomorus" maér mpeacrtaBieHHE O
Henu M 3ajadax M3ydeHust yuyeOHoro mpenmera «buonorus» Ha yriyOi€éHHOM
YpOBHE, onpeaenser 00s13aTeabHoe (MHBAPUAHTHOE) IPEAMETHOE COIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3AeliaM MU TeMaM, paclpeiesieHne I0 Kjaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh W3YUYEHHUs YYEOHOro maTrepuaja ¢ y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEJIMETHBIX CBS3€H, JOTMKM ydeOHOro Impolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B nporpamme mno Ouonoruu
peanu3oBaH MPUHIMI TMPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTMU Ha YpOBHE
OCHOBHOTO  of0miero oOpa3oBaHusi, Oyaromaps 4YeMy I[pPOCMaTpPHUBAECTCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIEe pa3BUTHE  OHMOJOTMYECKUX  3HAHUMH,
OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO0 MBILIUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIEHUS K OKpy’Karolled npupoAHou cpene. B
nporpaMme 1o OHMOJOTMM TakKKe IMOKa3aHbl BO3MOKHOCTH YYEOHOIro MpeaMmera
«buonorus» B peammzammu TpeboBanuit OPI'OC COO K MIIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOW  JI€ITEIbHOCTH
oOy4arommxcsi MO0 OCBOCHUIO COJIepKaHUsS OUOJOTMYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeHero 001ero 0opa3oBaHusl.

VY4eOnb1ii npeamer «buonorus» Ha ypoBHE cpeaHero ooOmero oopa3oBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuiupeHue U yriayOJieHHe 3HaHUM 00ydaroluxcs O >KMBOW MPUPOJE, OCHOBaX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJIOTMH, 3MOPHOJOTMHA W OHOJOTMU pPa3BUTHA,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT U, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEeHHUIO
Ouosioruyeckoro  oOpa3oBaHusi B  By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX HpPU H3YYEHUU  OOy4YarOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX pa3AesioB OMOJOTMU HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kimaccax 3TH 3HAHUSA TOJy4yarOT pa3BuTue. Tak,
paclIMpeHbl W YriyOsieHbl OWOJOrMYEeCKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepHsix, OpraHU3ME 4YeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI ISl TIOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3mMokHa Takyke MHTErpamuss OHOJOTMYECKUX 3HAHHUHM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYAIOIIMMHCS TPU U3YYECHUH
bu3uKu, XuMun, reorpadud 1 MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o y4yeOHOMy mnpenmery "buonorusa" otrpaxkaer
CHUCTEMHO-YPOBHEBBI M 3BOJIOLMUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alllK, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3eMJie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce
U3y4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWOJIOruu, >MOpPUOJIOTHH U
OMOJIOTUN DPA3BUTHUS, TEHETUKU U CEJIEKIMU, OMOTEXHOJOTMH U CHUHTETUYECKOMN
OMOJIOTUH, aKTyalU3UPYIOTCS 3HAaHMUS OO0ydarluxcs Mo OOTaHUKE, 300J0THUH,
aHaToMuM, (usnosiornu ueioBeka. B 11 kiacce wu3ywaroTcs 3BOJIIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUeHHue o0 Ouocdepe.

VYuebuniii mnpeamer  «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHHUE
00y4aronIMMUCsE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€H, TPUHIIUIIOB U MPABUJI,
JIEkKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KaApTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOToo0pa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Mma, IMOIyJISIuH,
OMOLIEHO3a, SKOCHCTEMBI, O BBIAAIOUIMXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
WCCJIEIOBAaHMSIX B OMOJIOTHY, MPUKIIAHBIX aCTIEKTaX OMOJIOTHMYeCKUX 3HaHui. J[is
pa3BUTHS U TOJAJIEP)KaHUS HMHTEpeca OO0ydarIuxcsd K OHOJOTHU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO MaTepuaja B COAEPKaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHUS U Pa3BUTHUSA
TOM WM WHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeHBIX
YUEHBIX B PEIICHHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenp n3ydenus yueOHoro npeamera «buonorus» Ha yriyOIEHHOM ypOBHE —
OBNAJICHHE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHe YMEHUM
WCIIOJIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K ONMpeneneéHHON 00iacTu
npo(ecCUOHaNbHON J1eATeTbHOCTH, CBSI3aHHOM C OWOJIOTHel, WiIu K BBIOOpPY
y4eOHOTr0 3aBeJCHUS JJIsl TPOIOKEHUS OMOIOTHYECKOTr0 00pa3oBaHus.

Joctmxenne 1enu U3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayO0nEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIeIYIONINX 3aa4:

OCBOEHHE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKA,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTE€OIIeH03, Onocdepa); O BHIIAIONIUXCS OTKPBHITHIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS KUBOW MPHUPOJBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJIspHOU U
KJIETOYHOW OWOJOTHHM, SMOPUOIOTMM W OWUOJNOTMM pa3BUTUS, TEHETUKU U
CEeJICKIIUU, OHOTEXHOJIOTMM U CHUHTETUYECKON OWOJIOTHH, TMaJICOHTOJOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCClIeIoBaHU B JjabopaTopum M B 1pupojie (HabmroleHue, H3MEpEeHue,
IKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBIaZicHNEe OOYyYaIOIIMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HAXOAWTbh,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAIbHO-)KOHOMHYECKUMH U  OIKOJIOTHUYECKUMU
npobiieMaMy 4YeJIOBEUYECTBA; OIEHUBATH TOCIEJICTBUS CBOCH ACSITENBHOCTH TIO
OTHOILIEHUIO K OKpYXarolled NpUPOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3JI0POBBIO  OKPY)KAIOIIMUX  JIFOJIEH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHWH, MpaBWiIa TIOBEICHUSI B MPUPOAC U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyalusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyUHBIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MWHTEIIEKTYyalIbHbIX M TBOPUECKUX CIIOCOOHOCTEN
B IIpoIleCCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSIMU WM COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €0 TpodiIeMaMH, METOI0JOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMUS, POBEACHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, peleHUs] OMOJIOTMYECKUX 3a/1ay, MOACIMPOBAHUS OMOJOTHUYECKUX
O0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Y 0OYYaIOMUXCS IICHHOCTHOT'O OTHOIIEHHUS K JKUBOW MPHUPOJC B
IIEJIOM M K OTZICTIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUM;

npuobpeTeHrne  OOyJaroImMMHCS  KOMIETEHTHOCTH B pallOHaIbHOM
IPUPOAOIIOIb30BaHUN (COOJIO/IEHNE MpaBWi IOBEIECHUS B MPUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, OHMOCc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3JI0POBbS
OKpyXaromux Jrojied  (coOmroneHuss Mep npodUIakTUKU — 3a00JeBaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHENCATCIHHOCTH B YPE3BBIUAWHBIX CHUTYaIIHUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOMN KU3HU;

CO3laHMEe  YCIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMHUCA
VHJIUBUYaJIbHON oOpa3oBaTeIbHOMN TPacKTOPUHU, CITIOCOOCTBYIOIICH
noclieIyonemMy mnpo(ecCHOHaTIbHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUH C
WHIMBUy IbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YyuCIo YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTi1yOJIeHHOM
YpPOBHE cpeaHero obmero odpazoBanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 ygaca (3 gaca B Heeio).

OT6op opraHu3alMOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYUIIECTBJISIETCS ¢ YYETOM CHenu(pUKU €ro COJEp:KaHWs U HalpaBJIECHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUsl B OpraHU3alUsAX CPEIHETO
po(heCCUOHATEHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTebHBIM YCIOBUEM MPU 00YYEHUN OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSI TMPOBEJIEHNWE JA0OpPAaTOPHBIX M MpakTH4eckux padoT. Takxke ydactue
00yJaromxcs B BHITIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX padoT,
TEMaTHUKa KOTOPBIX OMpEJENACTCSs Y4YUTeleM Ha OCHOBE HMEIOIINXCS
MaTepHAITbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepkanue mporpamMbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas Ouosiorusi — KoMIuIeKcHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HAayKd W H3ydyaeMmble  UMHU  TPOOJIEMBI.
OyHIaMEHTaJIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHUS B
Ouooruu.

3HadeHue OMOJOrMU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosjorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIAULHMHE, CEIbCKOM XO34MCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE IPUPOABL.

JdeMoHCcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnunpel 1 cxembl: «CBsi3b OUOJOTHM C JAPYTUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U X U3YyYCHHUE

KuBble cucTeMbl Kak mpeaMer u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh W ILEIOCTHOCTb,
CI0KHOCTh M YIIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUIOBOM, AKOCHCTEMHBII
(OuoreoueHotuueckuii), oOouocdepusiii. Ilpoueccbl, NpoUCXOnAAIIME B KHUBBIX
cuctreMax. OCHOBHbIE MpH3HAKU KUBOro. Ku3Hb Kak (opmMa CylIeCTBOBaHUS
Marepun. Hayku, nzyyaroine >kMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OPraHU3ALNU.

N3ydenne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonarue o 3aBucuMoOn u
He3aBUCUMOW TmiepeMeHHOU. IlnanmpoBanume »skcnepumenta. [locraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsTie BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosiormueckux mgaHHbBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ysibTaToB. [IpyUuMHBI UWCKaXX€HUsT PE3YyJIbTATOB JKcrepuMmeHrta. llonarue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buosornueckue
cuctembl», «CBOHCTBa >KUBOM MaTepum», «YPOBHU OpraHU3alUd KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >XKUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Metomab
U3y4E€HUs )KUBOU IIPUPOJBDY.

O6opynoBanue:  jabopaTopHoe  oOOpynoBaHHE  JUIsi  HPOBEICHUS
HaAOJII0ICHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pPA3IUYHBIX METOAOB MpHU
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTKku

Knerka — cTpykTypHO-QYHKIMOHANbHAS eauHMIAa >KuBoro. Vcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. IHlneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodopes, METO] MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urkcuposanHvix
K1emoK. DIEeKTpOHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[TL1P)».

Tema 4. Xumnueckasi OpraHu3anus KiIeTKu

XUMHUYECKUM COCTaB KJIETKA. Makpo-, MUKPO- U YJBTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHe B CTPYKTypPUPOBaHUU
KJIETKH, TETUIOPETYJIsIuu. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. Poslb KATHOHOB Y aHMOHOB B KJIETKE.

Opranuueckne BelleCTBAa KIETKU. buosorndyeckue mnonumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€KOBOM Mojekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBi3b. BTopuyHas, TpeTU4HAas, YETBEPTHUUHAS
cTpyktypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue pyHkimu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [UcCaxapyibl, OJTUTOCaXapyuabl U MONIHCAXapUIbL.
OOmmii 1IaH CTPOEHHd W (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckne GyHKIIMHN YTIIEBOIOB.

Jlununpl. M'aapodunpHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKUUAN
munuaoB. OOLme cBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
caM03aMbIKaHHUIO, MOTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxjaenue u ouonorndeckue ¢pynkuuu JJHK.
Bunst PHK. ®ynknuu PHK B knetke.

Crpoenne moiekysbsl AT®. Makposprudyeckue cBsizu B Mojekyie ATO.
buonornyeckue ¢pyuknun AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B
kietrke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoanue JHK.
Memoovl cenomuxu, mpancKpunmomMuKu, nPomeoMuKHu.

CrtpykrypHasi Ouonorusi: OMOXUMHUYECKHE U OMO(U3NYECKUE UCCIIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OHoOMosekyd. Mooeruposarnue
CMPYKMYpsl U QYHKYULi OUOMONEKYI U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeaHu4ecKull cunmes 6UOMONEKYl U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuu

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

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CtpoeHne MOJIEKYJbl BOJbD», «BemecrBa B cocraBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOM MOJIEKYINb», «CTpOeHHE MOJIEKYII
yrieBoioB», «CTpoeHne MOJIeKyd JHUOUAOBY», «HyKIEenHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekysibl ATOy.

OOopynoBaHue: XUMHUYECKAsl MOCYAa U 000PYIOBaHHUE.

JlabGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO KaYeCTBEHHBIX
pEeaKuuin.

JlaGopaTtopnass  paGora  «JccrmemoBaHue — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOB.

Tema S. CTpoenue 1 pyHKIHMH KJICTKH

Tunel KIETOK: JyKapuoTHYecKass M mpokapuotuyeckad. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Kinerounast creHka OakTepuil U apxeil.
OcoOeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapUOT B OMOLIEHO3aX.

Crpoenue u (byHKIMOHUPOBAHUE AYKaPUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpanbl. TpaHCcOPT BELIECTB Yepe3 IIa3MaTUYECKy0 MeMOpaHy: MacCHUBHBIN
(zuddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMA U BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabotra HaTpuid-
KaJIMeBOro Hacoca. DHJIOIMTO3: MUHOLMTO3, ¢aronuTto3. Dk3o1uTo3. Kierounas
crerka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuloB.

Hutomna3ma. [uto3ome. Llutockener. [[Bmxenue nuroriazMbl. OpraHouasl
kiaeTku. OnHomMeMOpaHHBIE OpPTraHOWIBl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbmaku, JTU30COMBI, UX cTpoeHue M (yHkuu. B3anMocBssb
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CuHTE3
KJIETOUYHbIX ~ MeMOpaH. I7naakuii  (arpa”yJjsipHbId)  SHIOIUIA3MATUYECKUN
petuxkynym. CekperopHas pynkuus anmnapara ['onbmxu. Moouguxayus 6enxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BENIECTB B KJIETKE. Bakyosun pacturenbHbIX KieTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHJPHUH,  IUTACTH]IBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouoecenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoernne m (QyHKIIMM MUTOXOHIpUN u Tutactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUIBI  (POTOCHUHTE3UPYIOLIUX  DYKAPHUOT.
X0pOIIacThl, XPOMOIUIACTHI, IEHKOIIIACTHI BHICIITMX PACTECHUH.

HememOpanubie opranouabl kieTku CTpoeHue M (pyHKUUH HEeMeMOpaHHBIX
OpraHOHJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Gunamenmaoi.
MukpodunamenTsl. Axkmunosvie muxpoguiamenmol. MpIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kilemok. MukpoTpybouku. Knetounbrit
ueHtp. CrpoeHne U JBUKEHUE KICYTHUKOB W pecHUYeK. MukporpyOouku
uuTomiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enxku.

SAnpo. OGomouka sipa, XpOMaTHH, KapHoIjia3Ma, SAPBIILIKH, UX CTPOCHHUE H
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTEp(azHOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpoOMaTUHA — THUCTOHBL. Jlunamuka s0epHOU 06010uku 6 mumosze. Floepmbiil
MPaucnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanun



[Toptpersr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3YyKApUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUMN», «Anpo», «CTpoeHne NpOKapuOTHUYECKON KIIETKU.

O6opynoBaHue: CBETOBOM MHMKPOCKOMN, MHKPOIpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpUAIbHBIX KIETOK.

JlaGopaTropnass paGora «/3ydyeHue CTpPOEHHS KIETOK PAa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHON MEMOpPaHBI.

JlabopaTtopnass padora «JcciaegoBaHue miuasmoii3a W JAEIUIa3Moju3a B
PACTUTENIbHBIX KIETKaX».

IIpakTnyeckass  padora  «l3ydyeHue  JOBMKEHHS  LUATOILIA3Mbl B
PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHH B KJIETKe

AccUMWIIALINS U AUCCUMMIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHbIi. YuacTue KHUCIOpoaa B OOMEHHBIX
npoieccax. OJHepreTuyeckoe obOecrneueHue KieTku: mnpeBpanieHue ATO B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIud KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWMCTBA W MEXaHW3M JICHCTBUS.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aToOpoB. beiku-
aKTUBATOPbl M OEJIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaxiuii OT pa3IuYHBIX (PAKTOPOB.

[lepBuYHBIA CHHTE3 OpPraHUYECKHX BelleCTB B KieTke. DorocuHTes.
AHOKcucenHblll U OKcueeHHblll omocunme3 y oaxkmepuii. Ceemocoouparouue
nuUSMeHmol U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B MPOLECCE
¢dotocunTteza. CBeToBas U TeMHOBas Qazbl. Pomoovixanue, Cs, Cy. u CAM-munuvl
gpomocunmesa. IIpogykTuBHOCTH QoTOCHHTE3a. BiusHue pa3nuyHbix (HaKTOpOB
Ha CKOpocTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, KeIe300aKTepuu, CcepoOaKTEpUH, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpokeHus. I[IponykTbl OpoKeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JSHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUI B
npolieccax ouonoruyeckoro okucnenus. [uknmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cummaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIIecTB nepes] aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JemoHcTpanuu

[Toptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenkay», «CtpoeHue hepMeHTa», « XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJOBAHHME JJII HMPUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydyeHue  KAaTaJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlaGopaTopnas pa6ora «V3yuenue (¢epMEHTAaTUBHOTO pacCIlEIICHHS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHeHHE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacaencreennass uHpopmManus u peajausanus eé B KJIeTKe

Peakuun mMarpudHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTHuecKui
KOoJl, ero cBoicTtBa. TpaHckpumiusa — MartpuuHbliii cuHTe3 PHK. Ilpunumms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocuntese Genka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmores3a
onepona (d. XKako0, XK. Mano). Moaekynapuvie mexanuszmovl IKCHpeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKke. KiieTounb1i romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHenHvill Yuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, XKMBOTHBIX, pacteHuil. CITN], COVID-
19, counanbHble U1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHuIX Ouonocudyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JlemoHcTpanuu

[Toptpersr: H. K. Konsuos, /1. 1. IBanoBCKHIA.

Tabmuier u cxemsl: «buocunTe3 Oenkay, «l'eHeTHUECKH Kol», «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. /Ku3HeHHBbIH IUKJ KJIETKH

Knerounslii 1muki, ero mnepuoiasl u peryisius. Wurepdaza u MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka KIETKH K
nenenuto.  I[lpecunrtetmyecknii  (MMOCTMUTOTUYECKUIM),  CHUHTETUYECKUN  H
MOCTCUHTETHYECKHUH (MPEMUTOTUYECKUI) IEPUO/IbI UHTEP(DA3BI.

Martpuunsbiii cunte3 JHK — permmkanumda. Ilpunmuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm permkanuu JITHK. Xpomocomel. CtpoeHue xpomocoM. Teraomepsl u
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
ramiouaHbelid  Habopsl  XpoMocoMm. ['omosioruunble  XpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJIAIINE B HUX
npoueccel. Tunel Muto3a. KapuoknHe3 u 1uToknHe3. buosiornueckoe 3HaueHue
MHTO3a.

Perynsuusa MUTOTHYECKOrO IMKIA KIeTKH. I[IporpamMmupyemast KieTO4YHas
rubenp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemox. «l{ugposas
K1emKka» — ouourn@opmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabmunpel 1 cxeMbl: <«OKU3HEHHBIM TUKI KIETKW», «Mutody, «CTpoeHue
xpoMocom», «Pemnukanusa JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «/3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnas paGora «HabntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMHM OPraHU3MOB

buonornueckoe pazHooOpazue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOGHHOCTH  CTPOEHHUS U JKU3HEACSTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpPUObI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOTOHUAIbHBIE OPTaHU3MBI.



B3anMocCBs3p 4YacTel MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe nenoe. ['omeocras.

Txkanu pacreHuil. TuUIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHWUS,
(GyHKUMNA U pactofiOKEeHHs] TKAHEH B OpraHax pacTEHUN.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COEJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUus, (QYHKUUA U
PaCITOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T€HEpaTWBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBbI OPTraHOB XUBOTHBIX U 4esioBeKa. OyHKIMHA OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THIIBI COEAUHEHUS KOCTEU.

JIBuxkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHMKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHune BOABI, YIJIEKMCIOrO Ta3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMM. lIutanue kuMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKJIETOUHOE TNuIleBapeHue. lIuTtaHne MNO3BOHOYHBIX KMUBOTHBIX. OTaenb
NUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIXxaTeabHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas cucTeéMa 4enoBeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTHL U
MmilekonuTaromux. Perynsanus npixanus. JlpixarenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYJbl M KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIIOLMOHHBIC
YCIIO)KHEHHUS CTPOEHUSI KPOBEHOCHON CHUCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua U e€ peryssuus.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHuid. Beigenenue y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Oprasel BblaeneHus. PunpTpanus,
CeKpelus U 00paTHOE BCAChIBAaHHE KaK MEXaHHM3Mbl pabOThl OPraHOB BbIACICHUSI.
CBs13b MOJIOCTH TEJNIa C KPOBEHOCHOU M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (yHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M WTUCTHI MPOCTEUINIUX. 3alUTa y MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOWU3BOIHBIE.
3ammTa opranu3zMa ot OosesHeil. UMMmyHHas cuctema yenoBeka. KiieTouHblil u
TYMOpPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH W mpuOOpeTEéHHBIH crnenuduuecKkuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummynurera (I1. Opmux, ©. M.
bepuer, C. Tonerara). BocranurenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte ¥ peryisiuus 'y OpramusMmoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaszgpaxumocTts u  peryisimus y
pacrenuid. PocToBble BeniecTBa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryijsiuus y >KUBOTHbIX. HepBHas
CUCTEMA MU €€ OTHEIbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTAENIbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKene3pl HHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. JIelcTBME TOPMOHOB.
B3auMocCBsi3b HEpBHOW M SHIOKPUHHOM cucTeM. [unortanamo-runodusapHas
cUCTEMA.

JleMoHCcCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuipel u cxembl: «OJHOKJIETOUHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocreiimmey, «Opranbl UBETKOBBIX PACTEHHID,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIxX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue credus,
«CTpoeHuE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas

CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplImeyHas CHCTEMAY,
«BplaenurenbHas cUCTEMa», «OHAOKPUHHAsA cuUCTEMa», «CTPOCHHE MBIIIIbD,
«MmMmynuter»,  «KumeuHomosoctHeie», «CxeMa  TNUTaHUA  PACTEHUI»,

«KpoBEeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THUIIPBDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaomux», «HepBHas cuctema uenoBekay, «Pedexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKIETOYHBIX
OpPraHU3MOB, MUKpPONPENApPaThl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KHUBBIE 3K3EMIUISIPbl KOMHATHBIX pacTeHU, repbapuu
pacTeHHMil pa3HbIX OTAEJIOB, BIAXHBIE NIpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEeKa,
o0opyI0BaHuUE JJI JEMOHCTPALIMK MIOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaia U OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIEIU TOJIOBHOTO MO3ra Pa3JIn4HbIX )KMBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacTCHUN».

JlaGopaTopHasi pabora «/3ydueHrue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrue opraHoB IBETKOBOTO PACTEHHS».

Tema 10. PazmHokeHre U pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOXKEHHUS OpraHM3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOMXKEHHUS:  I[OYKOBAaHUE,  CHOPYJISLUS,
(dparMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. [lojoBbIe KIIE€TKH, WM rametsl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meo3e. Kpoccunrosep. bruosornueckuii CMbICI
M€Ho03a M IIOJIOBOTO TIpolecca. Meno3 W €ro MeCTO B JKM3HEHHOM IHKJIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['amerorenes y xuBOTHBIX. [1010BbIE XKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CrpoeHue
MIOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHocCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHuBryabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTHUU OPraHU3MOB. Mopghocenez — 0OHa u3 2naeuvix npoorem IMOPUOIOUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Craguu >MOpuoreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumuoe
BIMSHUE 4YacTe pa3BUBAIOIIErOCSd 3apojplllia (dMOpHOHANbHAS WHIYKIIHS).
3akjagka IUIaHA CTPOEGHUS KUBOTHOIO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI Te€HOB. BrusiHue Ha >MOpUOHAIBHOE PA3BUTHE PA3IUYHBIX
(haKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbpHBIA mepuoj. I[lpsmoe u
Hempsimoe pas3BuTue. PaszButne ¢ wmetamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAUYEHHE NPSIMOrO M HEMPSIMOTO



pa3BUTHA, UX PACIPOCTPAHEHUE B NMPUPOAE. THIBI pocTa KUBOTHBIX. DaKTOPHI
pEryJIAlUY POCTa KUBOTHBIX U uenoBeka. CTaauu MOCTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enoBeka. [lepunonpl oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTHYECKHE TTPOIIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBoifHOE OII0IOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryiIsiiud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [IInemas.

Tabmumel u cxembl: «BereratuBHOe pasMHOXEeHHE», «THIBI Oecmonoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHO)keHue ruapby, «Menosy», «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
ANIEKJIETKH U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Buthe capaHum,
«Pa3zBuTue nATymKn», «J{BOMHOE OIIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHune ceMsiH OJHOJOJIBHBIX M JIBYJOJIbHBIX PACTCHUID», «KU3HEHHBIN LMK
MOPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI  MXa», <« KH3HEHHBIM  IUKII
NArOPOTHUKA», «JKMU3HEHHBIN LIUKII COCHBI».

OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK U
CIEPMATO30U10B, MOJIENb «LIMKI pa3BUTHUS JISATYLIKHY.

JlabopaTopHasi padora «/3yueHne cTpoeHuUs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIpenapaTax.

IIpakTnueckas pabdora «BpIABICHHME NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
IIO3BOHOYHBIX JKHUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHUn».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM M H3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETHUKM Kak Hayku. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Poib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pa6oter H. K. KonsiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuleJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsI JIMHUSI, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJABl  T€HETUKW: TUOPUIOJIOTHYECKHUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JdemoHcTpanuu

[Toptpeter: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kossuos, H. U.
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlabopaTopnass pabGora «J/[po3oduna Kak OOBEKT TIE€HETHUYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3akoH

eAMHO00pa3us ruOpUI0B MepBoro nokojeHus. [Ipasuno qomuHMpoBanus. Bropoi
3aKOH MeHgenss — 3aKOH pacUICIUICHUs IPU3HAKoB. LluTosiormueckre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unoresa 4yucToThl raMmer.

AHanu3upytolee cKpemunBanue. [I[poMexkyTOuHbI XapakTep HaclieI0BaHUS.
Pacuiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHKH.

JuruOpunnoe ckpemuBanue. TpeTuit 3akoH MeHens1 — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpHU3HAKoB.  lluTonmornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAHUSL.

CuemnnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIECTBEHHOCTH.

['eHeTuka nojga. XpoMOCOMHBIM MEXaHU3M OMNpPEAEIICHUS Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbI Mmoj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CLETUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aenu3M. B3auMonencTBUE HeauIeNbHBIX T'€HOB.
Kommiementapuocts. Onuctas. [Tonumepus.

['eHeTHYECKMIT KOHTPOJIb PA3BUTHS PACTEHUM, JKMBOTHBIX WU YEIIOBEKA, a
Takke (PU3MOJOTUYECKUX MPOLECCOB, MOBEJACHUS M KOTHUTUBHBIX (DYHKIIMIA.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYeCKrne acheKThl KOHTPOJIS H
W3MEHEHHS HACJIeICTBEHHON NH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpens», «AHanu3Mpymrllee CKpemuBaHue», «HemomHoe aoMuHUpOBaHHEY,
«CueruieHHOe Hacle/IoBaHue MPU3HAKOB Yy Jpo30¢uibl»y, «l'eHeTuka moiay,



«Kapuotun denoseka», «Kapuorun npozodunby»y, «Kapuotum mOTUIBDY,
«MHOXeCTBEHHBIN ajljIeanu3My, «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOJAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpa3us
ruOpu7I0OB TIEPBOTO TOKOJICHHS W pAacUICIUICEHWsS MPU3HAKOB, MOJENIb s
JIEMOHCTpAallUM 3aKOHA HE3aBUCHMMOTO HAcJlEJOBAaHUS MNPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuUKponpenapar: «po3odumnay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PHIIb».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (HEHOTHUTIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE MPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIE/ICTBEHHASI.

Moaudukanuonnass U3MEHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOIU(PUKAIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CoiicTBa MoauduKaiimoHHON
W3MEHYHUBOCTH.

['eHOTUIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KoMmOunaTuBHass u3MEHYMBOCTb. Meii03 M MOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/IA.

MyTauroHHass W3MEHYMBOCTb. BuIbl MyTauui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYLUMPOBAaHHbIE MyTauuW. SnepHble W
nuToIia3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanud. MyrtareHpl ¥ HUX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuios). BHesnepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX Gaxkmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpanuu

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

Tabmunet u  cxembl: «Bugsl  u3MeHunBOoCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KoMmbOuHaTuBHAS U3MEHYHUBOCTHY, «Meio3»,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKay, « Buabl myTaruiiy.



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHHIA,
pucyHku (dpoTtorpaduu) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuanmoHHOTO psAna U
BApUALIMOHHON KPUBO».

IIpakTnueckass padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuKa YesioBeKa

Kapuorun uenoBeka. MexayHapoaHas nporpamMma HMCCIEIOBaHUS TE€HOMA
yejoBeKa.  Meroapl  UM3ydeHMsT T€HETUKHM  YEJOBEKa:  I'E€HEAIOTMYECKHH,
ONM3HEIOBEIH, LIUTOTCHETUYECKHUM, MOMYJIIHMOHHO-CTATUCTUUECKU M,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEICHUE TE€HOTHUIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTHUIIMPOBAHUE, B TOM YHCIJE C MOMOUIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YesloBeKa. | eHHbIE U XpPOMOCOMHbBIE
Oone3Hu 4yenoBeka. boJie3HW ¢ HACIEACTBEHHOM MPeapacioyioKeHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETUKH B MPEAOTBPALICHUN U JICUEHUHU T€HETHYECKHUX
3a0oyieBaHUI uyeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBbBIC
KJIETKU. [IOHSATHE «TE€HETUUYECKOTO Ipy3a». ITUUYECKUE ACTEKTHl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl TOBBIINIEHHONW YYBCTBUTEIBHOCTH YENOBEKA K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCcTpanuu

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeTollbl U3yYEHHUS] TE€HETUKHU
4eJioBeKay, «I eHeTHYeCKue 3a00JICBaHUS YETTOBEKAY.

IIpakTuyeckas padora «COCTaBICHHE U AHAIU3 POIOCIOBHOMN.

Tema 15. Cesekuusi OpraHu3zMoB

JlomecTukanus H CEJEKUUs. 3apOKICHUE CEIEKIMU UM JOMECTUKALMU.
Yuenue H. W. BaBunoBa o IleHTpax MNpoUCXOXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHUil. Poib ceneknuu B CO3JaHMM COPTOB PACTEHUM U MOPOJ
*kuBOTHbIX. CopT, mopoaa, ImMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOM PaOOTHI.

Metoapl ceneKIuoHHOM paboThl. VCKyCCTBEHHBIM OTOOp: MacCOBBIH H
VHIUBUYAJIbHBIN. OTarml KOMOMHAIIMOHHOM CCJICKIINU. HUcnwiTanue
NpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C MOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanuaninoHHBIN U XUMUYECKAW MyTareHe3 Kak UCTOYHUK MYyTalUui y KyJIbTYPHBIX



dopm opranu3moB. Vcrnonp30BaHHME T€HOMHOTO PENAKTHPOBAHUS WU METOOB
pexomOunanTHbIX JJHK 11 momy4yenust ucxoqHoro Marepuana Ajisi CENEKIHH.

Ilonyuenue ITOJIUIIIIOUIOB. Bnyrpusunosas rUOpUIU3aIINs.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wWid  UHOpuauHr.  HepojcTtBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc W ero mpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekuumu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHEeHHE M U3YyYEHUE NEHETUYECKHUX PECYpPCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKUX pOAMYEN i1 CO3JaHUsl  HOBBIX COPTOB W THOpPUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCyPCaml CenlbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIyUueHUs Cyuecmayiouux U co30aHusi HO8blX NOPOO, IUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvlx uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuibl u cxemsbl: «LleHTPBI TPOUCXOXKIEHNUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHON HU3MEHUYMBOCTHY,
«Metogpl cenexkunn», «Otnanénnas rudpuanzanus», «MyrareHes».

JlabopaTtopHasi paGora «/3yueHre cOpToB KyJbTypHBIX PACTEHUN U MOPOJL
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrue METOAO0B CEICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTHKEHUS CEJEKIMH PACTEHHH H
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, B JIaOOPaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHosiorus U CHHTEeTHYECKasi OHOJIOTHSA

OOBEKThI, HMCHOJb3YyEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. TpagunuonHas
OMOTEXHOJIOTUA:  XJIeOOMeUeHUe, TMOIy4YeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOzenne. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUYECKHUX
TexHosiorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHs TEHOMOB C LEJIBIO IOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUuX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETUUECKUE TTYTH.



Kierounas unxeHepus. MeTonbl KyJNbTypbl KIETOK M TKAaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comaruueckas TrUOpUAM3AIUS W COMATHYECKUN
smOpuorene3. lcmonb30oBaHuE TaluioWZoOB B CEJIEKUUU pacTeHul. [lomyuenue
MOHOKNIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
AWLEKIETOK U KIIOHUPOBAHUE XUBOTHBIX. METO TpaHCIUIAHTAUHUU SEP KIETOK.
Texnonoeuu  0300poéneHus, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO2O
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUH.
DKOJIOTMYECKHUE U 3TUYECKUE TPOOIEMBI TEHHON HH)KEHEPUU.

Menunuackue 6morexnonorun. [loctrenomHas nudpopas meaumnuHa. [T1P-
JMarHocTuka. MeTaOoJIOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajIu3 IMpoTeoMa
YeJIOBEKa JUIA OLICHKH COCTOSIHUSL €r0 340pOBbs. MCIoOab30BaHHWE CTBOJIOBBIX
kieTtok. TaprerHas Tepanus paka. 3D-Omowmxkenepus misg  pa3pabOTKU
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTHM TPEXMEPHOro OWOMPUHTHHTA U ckaddomauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢ynxmonupoBanus PHK-conepxkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKeHEpUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCBIX TPOLYKTOBY.

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

11 KUIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLNMOHHBIX NPEACTABJICHHN B
onosioruu

OpomtonnoHHas teopus Y. JlapBuHa. Ilpeamnocbulkn BO3HUKHOBEHHS
napBuHHU3MA. JKU3Hb U Hay4dHas AesaTenbHocTh Y. [lapBuHa.

JIBrKy1IMe CHITbl 3BOIIOLMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXXEHHS OpPraHMW3MOB, HACIEACTBEHHas HW3MEHUYHMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN O0TOOD).



Odopmnenue cunteTnueckol Teopun H3Bomouun (CTD). HeltpanbHas
teopust 3Boitound. CoBpeMeHHas JBONIOLMOHHAs  OWoJorusa. 3HA4YEHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

[Toptpetsr: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, [Ix. Xonngein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (no K. JlunHuer)»,
«Jlectnunia xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
MPUCTIOCOOJIEHU y pacTeHuil W >KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsuna», «Haxonku Y. Jlapunay, «DopMbl 00pbrObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHoroobpasue KyJabTYpHBIX (HopMm
KarmycThbl», «[1opoasl JOMaTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJI0)KEHUSI CHHTETUYECKON TEOPUHU SBOJIFOLIHI).

Tema 2. MUKPO3BOJTIOLINS U €€ Pe3yJIbTaThl

[TonysAnus Kak 3JIeMEHTapHas €IMHHIA 3BOJIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonynsainuil. M3menenue
reHooH/la TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (PAKTOPhl (IBMXKYIIME CHJIbI) 3BOMIONMH. MYyTallMOHHBIH
nporecc. KomOunatuBHas wu3MeH4UMBOCTh. [Ipelidp TeHOB — chydaiiHbIe
HEHaNpaBJCHHbIE M3MEHEHMsI 4YacTOT ayiesied B Homyisinusx. OQdext
ocHoBatensl. IDggexm oOymuliounoeo eopaviuwka. CHUMCEHUE 2eHemUYecKo2o
pasznooopazus: npuuunsl u cireocmeus. llposenenue s3¢pgpexma Opeiigha cenos 6
oonvwux u  manvlx  nonyaayusax.  Murpauuu.  M3omsuud  mOMyJSIOUA:
reorpaduyueckas (mpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBigoomuil ¢akrop sBoionun. DopMbl
€CTEeCTBEHHOTr0  OTOOpa:  JIBWXKYIIMHA, CTAOMIM3UPYIOIIUMA,  pa3pbIBaOLIUN
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yjbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHrne — mpucnocoOieHudd y  opraHuzMoB.  Apomopdo3pl U
uanoanantanuu. [Ipumepsl npucnocobieHuid y opranu3sMoB: Mopdoaoruyeckue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToOBeAeHuYeckne.  OTHOCUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputrepum u crpykrypa. BumooOpa3oBanue kak pe3yibTar
MUKpOdBOMIOIMHU. M3omsauus — kitoueBod ¢dakTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),



CUMIIATPUUECKOEe  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3ALNA,
rubpuan3zanusi). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponb  »BONIONIMOHHONM  OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coXpaHeHHsi OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIHUS MMApa3uTOB U UX
x0351eB. MexaHu3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
O0pBOBI C HEll.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTBHY», «llomymnsuuonHas
CTPYKTypa BUAa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBrxyiume
CHJIBI DBOJIFOITUNY, «DKOJIOTHYECKAsT M3OJAIUS MOMYJISAINN CeBaHCKOU (opemmy,
«l'eorpadmueckass M3OJSIMUS  JUCTBEHHUIIBI CHOUPCKOM W JIMCTBEHHUIIBI
naypckoiny, «IlomysiimoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MBaycTpranbablii MenaHu3M», «KuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromias OKpacka YKUBOTHBIX»,
«Dusmnonornueckre ananrauun», «lIpucrnocoOIeHHOCT, OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBoiinnkn», «CTpykTypa BUAa B
npupoze», «CrocoObl Bug0o00pazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IDKOJIOIMYECKOE BHUA000PA30BAHUE BHJIOB CHHUID),
«[Tonumnouas! pacrenuit», «KamycTHO-peaeuHbIil THOpUI.

O6opynoBanue: repbapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena ITHIL |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJCHUN, uydesla NTHUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BHUJOB, OOpa30BaBIIUXCSA
pa3IMYHBIMU CIIOCOOaMU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTopnass  paGora  «llpucmocoOseHuss  OpraHM3amMoB M HUX
OTHOCHUTENbHAS 1[EJECO00Pa3HOCTD.

JlabopaTopnasi paGora «CpaBHeHHWE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJIbTAThI

Metonbl  u3yueHHUs MakpoldBoiOIMu. [laneoHToNIOrMYECKHEe  METOJbI
uzyueHus: osBoionuu. llepexonHbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue metonbl u3ydeHus spostonuu. CpaBHeHue ¢GIOpsl U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bupabi-
AHJIEMUKHU U PEITUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUCHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMM OHTOI€HE3a M IOSBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKHUE  METOJbl  H3YUYEHUS  HBOJIIOLUU.
['omonoruussie TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTEHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJIONUU. [Ipunyun cmenvl QyHKyull.
HeobOpaTtumocTs 3BoJoMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkernb.

Tabnuupbl U cxembl: «DWIOTeHETUUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punuodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuyeckne 30HbI 3emun», «lpeii) KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHby, «PyIAUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIMMIIaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIII.

OO6opynoBaHue: KOJUJIEKIIUU, repOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue u pa3sBuTHE sKU3HM HA 3emJie

HayuHble rumoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmusi. [JloHayuHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaM03apOKICHUS JKU3HU U €€ onpoBepKeHue onsitaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IponcxoxaeHue sku3Hu 1 aCTPOOHOIIOTHS.

OcHOBHBIE STaIbl HEOpPraHUYeCKOM ABOJIIOIU Y. [Inanerapnas
(reosmoruyeckas) DJBOJIOIHUA. XHMHYECKas dBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Ombit C. Mumnepa u I'. HOpm.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoarmepBatHas rumoreza A. U.
Omnapwuna, TunoTe3a nepsuaHoro OyiapoHa JIx. XomnaeitHa, reHeTUYecKasi TUIOoTe3a
I'. Ménnepa. PuGo3umbl (T. Yex) m rumoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emummm m Meronpl €€ wu3ydyeHus. lckomaemble OpPraHUYECKHE
octatkd. ['eoxponosmoruss u e€ wMeronpl. OTHOcUTENbHAasE M aOCOJIIOTHAs
reoXpOHOJIOTHUs. [ €0OXpOHOIIOrnUecKast Kajaa: S0HbL, 3Pbl, IEPUOIbI, STOXU.



HadanbHbpie s3Tanbel opraHudeckod HBoJONMU. [losBieHHE W 3BOIIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEePBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATalbl SBOJIONHUHA BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuid. Bpixon pacrenunt Ha cymy. llosBiieHuMe CHOpPOBBIX pACTEHUN W
3aBoeBaHne HuMHU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue NIBETKOBBIX
pacTEeHUM.

OCHOBHBIE ATallbl 3BOJIONHWHA JXUBOTHOTO Mupa. OCHOBHBIE apoOMOPQO3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHue MICKOMUTAIONIUX U
ntul. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre ku3HM Ha 3emie MO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3oi, Me3030M, KaitHo30#. OOm@as XapakTepuCTHKa KiIWMara U
reoJIOrM4YecKuX mporeccoB. llosiBIeHHe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yciioBUs U BIMSHHUE HA ra30Bblil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKUE KPHU3UCHI Mpouuioro. [Ipuuunel u
CJIEICTBUSL MacCOBbIX BbIMUpaHHUil. COBPEMEHHBIN SKOJOTMUECKUN KPU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus 6nopazHoodpas3us Ha 3emIie.

CoBpemeHHas cucrteMa opraHudeckoro mupa. [IpuHuumnel kinaccupukauu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JleMoHCTpan U

[Toptpersl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiet u cxembl: «Cxema onbita @. Penny, «Cxema onsita JI. [Tactepa no
M3YUYECHHUIO CaMO3apOoXKIeHUs ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HABoNIOUUN»,  «['€OXpoHOJIOrMYecKasl  IIKaay,
«HauanpHbIe dTanbl OPraHUYECKOM IBONIONUNY», «CXxema 00pa3oBaHUSI IYKapPHOT
nyTéM cumounoreHeza», «Cucrema KUBOM npupoab», «CTpoeHHE BHUPYCAY,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokserounsie Bogopocnn», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pacteHus’», «OpraHbl ILBETKOBBIX pacTeHUu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdosbl KUBOTHBIXY», «lIpocteitmme», «KuieuHononocTHwe,
«Ilnockue YEpPBUY, «UNEeHUCTOHOTHEY, «PpI10BIY, «3€MHOBO/IHBIEY,



«IIpecmbikaronuecs», «lItuupy, «Mnekonurtaromue», «Pa3Buthe Xu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MaJIe030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3Buthe KU3HU B
KailHO30MCcKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: TepOapuu pPacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BIIAXKHBIE MIPENAPAThl ’KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
WUIJIOKOXKHX, CKEJEThl TIMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHI[ WU 3BEpeEw,
KOJUICKIIUM OKAMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMbIX, MYJISIKH OpPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sna0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuto aOMOTeHHOr0 CUHTE3a OPTraHUYECKUX COSTUHEHUM B
NEPBUYHOMN aTMOCheper.

JlabopaTtopnasi paGora «/I3yyeHue M ONHUCAaHUWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl 1 3aaa4n aHTPOMOJIOTUU. METO/1bl aHTPONOJIOT U H.

CraHOBJICHME TPEJCTABICHUN O MPOUCXOXKICHUM YEJIOBEKa. Penurmnosnbie
BO33peHus. COBpEMEHHbBIC HAYUHBIE TEOPUH.

CXx0ACTBO YeNnoBeKa C KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, b1310JI0r0-OMOXUMHUUECKHE,
nopeaeHYecKkue. OTINYMS YET0BEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPOINOreHe3a: OUOJIOrHYecKue, CollualbHbIE.
CooTHolieHruEe OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIME TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Jo/iei. ABCTPaJONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMelbli, nepBbie
W3TOTOBJICHUSI OPYIUM Tpyla. YenoBeK NPpAMOXOASAIINN U MEPBBIM BBIXOJ JIOAECH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuil — - 0oOmMMM  MpeoK
HEaHJIEpTaJbCKOr0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YenoBeK HEeaHIEepTaJbCKUU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AdQpUKU.
[TaneoreHeTrka U NajaeoOreHOMHMKA.



OBOJIOLUS COBPEMEHHOro 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJISIHUAX
yenoBeka. MyTaunoHHBIH Tporecc U noaumop¢usM. [lomynsimoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPexkT ocHOBaTENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHdatue o pace. boiblime pacbel: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpoujHas  (PKBAaTOpUaibHAas),  MOHTOJOUIHAsS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccejieHHs 4YeloBeKa IO IJIaHeTe.
EauHcTBO  4yenmoBeweckux — pac. HaydHass  HECOCTOSATENBHOCTh — pacu3Ma.
[Tpucnoco0neHHOCTh 4YeNoBeKa K pPa3HbIM YCIOBUSM OKPY’KaIOLIEH Cpesbl.
BnusHue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruio u
(U3HOJOrHIO YETIOBEKA.

MexauciuruinHapHble  MeToAsl B ¢u3mueckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  ODBOJIOLMOHHAS  AHTPONOJIOTMS W [AJIEOAaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJISIIUA. bHoconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanne KO3BOTIOLMHA OMOJIOIMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapBumn, JI. Jluku, . . Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONIONIOTUMY, «[ 0JTOBHOM MO3T YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKeleT uegoBeKa W CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYILIME CUIIBI aHTPONIOTEHE3a», « DBOJIFOLIMOHHOE
JIPEBO  4YEJOBEKa», «ABcTpasonuTek», «YemnoBek  ymensii»y, «YenoBek
MPAMOXOIAIIMNINY, «JleHncoBckui yenoBek» «Heanaepranpusny, « KpomaHbOHUBDY,
«IIpenku yenoBekay, «ITarnbl 3BOJTIOLUU YEJIOBEKa», «Packl ueoBeKkay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEH, MPEeAMETOB  MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHISCCKUMH W OWONEHCKMMH CIO)KETaMH TPOWCXOXKICHHSI UEIOBEKa,
¢dororpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJIOoBEKa W 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJICNIA TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopnass padora «l3yueHne OCOOECHHOCTEW CTpPOEHUS CKeJeTa
YeJI0BEKa, CBS3aHHbBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «l3ydeHre SKOJOTUUECKUX aJalTallui YEITIOBEKaY.

Tema 6. Dxojormsi — Hayka 0 B3aHMOOTHOUICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHue U pa3Butue skojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKo0ruu. CBsI3b SKOJIOTUU C IPYTUMH HayKamHu.



MeTtonpr skonoruu. IloneBble HaOMOAEHHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopartopHble. MonenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY’Karoliel CpeIbl: JIOKATbHBIN, peTHOHAIBLHBIN U TJI00ATbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHMM IS 4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHME KAaK OCHOBA CBS3€M YENOBEYEeCTBA C NpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOHN KYJIBTYPhI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEIEHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuubl u cxembl: «Paznensl skonmorum», «Meroabl skosorun», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI».

JlaGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTMYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHYECKUE, aHTpOoNoreHHble. Oo1ue
3aKOHOMEPHOCTH JCHCTBHUS 3Kojornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AlGuoTtnueckue ¢aktopel. CBeT Kak sKonormdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacCTEeHH M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajpHas poJib CBETA.
DOTONEPUOU3M.

Temmeparypa kak »konoruyeckuii (akrop. JleiicTBue Temrieparypsl Ha
opraHu3Mbl. [oMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckui ¢aktop. Ilpucmnocobnenus pacTeHHil K
noJJIep KaHui0 BoJHOrO Oananca. Knaccudukamuss pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rJlyOMHHAasT  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKUE
0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucmocoOneHus OpPraHu3MoOB K
JKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHHE PUTMBbI. CyTOYHBIE H
rogu4Hble pUTMBbL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHUM KU3HMU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
KuzHenHsie POpMbI pacTeHUM: TE€PEBhs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJICTHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnyeckue  daktopel.  Bumel = OMOTHUECKMX ~ B3aUMOJICUCTBHIA:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koorepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Herpodpuueckue
B3auMoJiecTBUSL  (Tommueckue, (Qopuueckue, ¢dadOpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B cpele
obutanust. [IpuHIUN KOHKYPEHTHOTO UCKITIOUCHHUS.

JleMoHCcTpan U

Tabmuubl U cxembl: «Jkonorudeckue Qaxropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XHUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpempl O0OWTaHHMS OpPraHU3MOB», «bBHOJIOTHYECKHE PUTMBDY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
nutanusy, «XumHudectBoy, «llapasutuzm», «Koukypenius», «CuMOUu03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW U >KUBOTHBIX, TMPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3JUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUIEKIIUU TEIJI0JIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYHMBBIX PACTCHHM, Yyuena MTHUI] U 3BEpeid, repdbapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTaMm, Kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl aHHBIX TPYMI, KOJUICKIIMU *KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpenax,
repOapud W KOJUICKIIMM PACTEHUHW U JKUBOTHBIX, OOJIaAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM JKH3HU, repOdapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTUUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlabGopaTopHasi paGora «BpIsBI€eHHUE NPUCTOCOOICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BplsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTtopnasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Jkos10rusi BUA0B U MOMYJIALMIA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLIHH. [Monynsiuust  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid.  OCHOBHBIE TIOKa3aTedW TMOMYJISIIUU: YHUCICHHOCTh, IUIOTHOCTD,



BO3pacTHAasi H TIOJOBas CTPYKTYpa, POKIAAEMOCTb, MIPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPAIUSI.

Dkosioruyeckass cTpykrypa nomyiasiuuud. OneHKa YUCIEHHOCTH TOIMYJISIHH.
JuHamuka nonyiasiuud U e€ peryssinusa. buorndeckuid MOTEHIMAN MOIYJISLHH.
MoaenvpoBanue TMHAMHUKHA TOMYIsUUU. KprBbIe poCcTa YUCIEHHOCTH TOMYJISLHH.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCIECHHOCTH MOMYJSUUNA: posib (aKTOpPOB,
3aBUCAIIUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUUYECKUE CTPATETUH BUIOB (- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJzenb dKosiornyeckon Humm JIx.M. XarumHcoHa. Pa3smepbl 3KOJI0rMYeCcKOu
Huiu. [ToTeHnmanbHas U peaau30oBaHHAs HUILIM.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAICHTHI.

3aKOHOMEpPHOCTUM TIOBEJEHHUS W MUrpaluid >KUBOTHBIX. buosiornyeckue
WHBA3UM Yy KEPOJIHBIX BUJIOB.

JemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cXeMmbl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJIAIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyjsinuum», «Bo3pacTHble  NMHUpaMHbl
nonyusiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeib 3kosiorndueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabGopaTopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHUH K
paccesieHuIO».

Tema 9. Ikosorust coodmecTB. IKOJIOrHYeCKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBS3u MEXIy
OpraHu3Mamu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrtema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u ceru. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopoT BeIeCTB M MOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTeldud  dBKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHU/JIBI UUCeT, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHbIEe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKiieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcrnoe cooOuiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.



[IpupoaHbie IKOCUCTEMBL. DKocUucmembl 03€p U peK. IKocucmembl Mopell U
OKeaHos8. IKocucmemovl MyHOp, 1€CO8, Cmeneti, NYyCnblHb.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. ATrposkocuctema. ArponeHos3. Paznuuns
MEXK/Ty aHTPOTIOTEHHBIMU U MPUPOAHBIMHU IKOCHCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomnuzalusi ropojickoil ¢ayHbl. buomornueckoe u
XO03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonozo sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 hyHKYUuOHUposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALMA U Y3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030eticmaust 3a2psA3HeHUl PA3HbIX Munos Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMoHCTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuupr w  cxembl:  «CTpykTypa  OuWoneHo3a»,  «IDKOocucTeMa

LHIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
Ipynibl OPraHu3MoOB B 3KocHucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«Ilenu nutanus (mactOUIlIHAS, TETPUTHAS)», « IKOJOTMUECKas MUpaMUaa YUCe,
«JKoNoruveckas nupaMuia OMOMacChly, «IKOJIOTHYECKas MUpaMUa YHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHoBlieHHE jeca 1mocie
noxapa», «JKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIUM B arporeHosey, «[Ipumepsl ypOosKocUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL |
3Bepeil, repdapuu KyJbTypHBIX U IUKOPACTYIINX PACTCHUH, aKBApUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTn4yeckas padora «3ydeHne u onucanue ypo0o3KOCHCTEMBD».

JlabopaTopHasi paGora «l3ydenune pazHOOOpa3usi MEJKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKypeHusi «DKCKypCcHUsl B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
CJIbHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYypcusi «DKCKypcUsi B arpo’kocuctemy (Ha Moje WiId B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodaabHast IKOCHCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIHM, TII€ CYUIECTBYET WM
CyILleCTBOBaJIA KM3Hb. Pa3zBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsnt u e€ cocras. XKupoe
BEIIECTBO OHOC(hEpHl U ero (PyHKIIHH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
rio6anbHOM 3K0cucTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOTCOXMMHYECKUE IUKJIBI (Yriaepoa, a3ota). PUTMUYHOCTE SIBICHUN
B Ouocdepe.

3oHasnbHOCTE Ouochepnl. [lonstue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, CTEH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KimMar, pacTUTENbHBINA U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpykrypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAIA U
ouochepHbIx QyHKINH.

JleMoHCcTpan U

IToptpetsl: B. . Bepnasackuii, 3. 31occ.

Tabnuiel u cxembl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopojga B TpUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OCHOBHbIE OMOMBI Cyminy, «KnumaTudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii jgec», «IIIMpoKOINCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repbapuu pacTeHHUI pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHBIX.

Tema 11. YesnoBek u oOkpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HX TMpUYMHBL. Bo3jeicTBue ueloBeka Ha
ouocdepy. 3arps3HeHne BoO3AyMIHONW cpenbl. OxpaHa Bo3ayxa. 3arps3HCHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPHUPOIBI.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranndeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO DPA3BUTHSI UEIOBEUECTBA W MPUPO/IBIL.
PanionasibHOE ~ TPUPOJIONONIB30BAHUE W COXpaHEHHE  OMOJOTMYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPHUHIa pa3BUTHS OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCTe008aAHUA nepexo0a K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaiowue O00CMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoBbI



9Kopeadbunumayuu dKocucmem U Ccnocooos 60pvoObLl ¢ OUONOBDEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHvix 3KOCUCTEM.

JemoHcTpanuu

Tabmuubr u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHe
ruapocdepsl», «3arps3HeHue nouBb», «llapHukoBbld  3ddexT», «Ocobo
OXpaHseMble IPUPOIHBIC TEPPUTOPHUI», «MOIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: (ororpaduu OxXpaHsSEMbIX PACTEHHN U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuun, KpacHol KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOy4YaromMUMHUCs TPOTpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METalpeIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpamMMbl IO OUOJIOTUH
BBIICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHWE OOYYAOIIMMUCS POCCUIICKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Hanuuue momueayuu K OOydeHUIO  OHOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHHMX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM WM HCTOPUYECKUX TPAAUIUN DPA3BUTHUS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIb O0YUYAIOIIUXCS PYKOBOJICTBOBATHLCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Ouosornyeckoro  oOpa3oOBaHUs, Haluuue  NPABOCO3HAHUA  IKOJOTUYECKOUN
KYJBTYPbI, CHOCOOHOCMU CMABUMb 1IeTTN U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 OHMOJIOTHUU JTIOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOM M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, NMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI YW CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
caMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTU3MA U
YBKEHUS K 3aKOHY U IMPABONOPSAJIKY, YEJIIOBEKY TPYJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XCHHS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCJIEAUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupone u
OKpYyXaroulen cpee.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCs PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3WIIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIro OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OMbITA W OMbITA AEATEILHOCTHA B MPOIIECCE peaiu3alid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMHU 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ad, BBHIMOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMIO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

IFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEJIbHBIX M HUCCJIEAOBATENbCKUX 3aJa4, YBaXXUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB IMpHU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO CONECPKAHUS;

IFOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunoil, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOI0 Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U HaMITHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWONOTHH, TMOHHUMAaHWS 3HAUYEHUs OHOJOTMU B TIO3HAHHHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 OOLIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYAllMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOILLICHHE K CBOMM POJMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMu HaponoB Poccuuy;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHUH;

IIOHUMAaHKUE YMOLUOHAIBHOIO BO3JICUCTBUS KUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnuyeckoro BocnutaHusi, GOopMHUPOBAHMS KYJIbLTYPbI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOJyYusi:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpaza >XKHU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MNOHMMAHUE LEHHOCTH TNPaBWJ HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCTEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOTO0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCThH K TPY/ly, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATh TaKyl0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTUYeCKOTr0 BOCIIMTAHMS

HKOJIOTMUYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CyILeCTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HX BO3MOXHBIX MOCIEACTBUN JJIs
OKPYIKarOIIEH CPEbI;

OCO3HAHUE TJI00ALHOTO XapakTepa JKOJIOTHYECKUX MpOOJieM M MyTell ux
pelieHus;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETAaeMble MPU HU3YYCHHH OWOJIOTUU
3HaHMSI M YMEHHUS TPU PEIICHHH TpoO0JIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
KOCUCTEM, Ouochephl);

AKTUBHOE  HEINPHUITUE JEUCTBHUM, NPUHOCAIIMX BpPEd  OKPYXKaKOLIEH
OPUPOIHON cpene, YMEHUE MPOrHO3UMPOBATh HEOJIArOMPUATHBIE IKOJOTUYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, YIKOJIOTHYECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI UMM B IIO3HABATEIIbHOM, KOMMYHHUKAaTUBHOW U COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOMN ESITEIBbHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKHA, OCHOBAHHOI'O HA JIUAJIOTe
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXKY JIFOJIbMU Y MO3HAHUSI MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAlMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIemM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, MIOMCKA MyTeH BBIXOJIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIEM U
oOecrieueHUsT  mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BaHUI0 TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKUX 3HAHMM B LEJAX
MOBBIIIIEHUS  OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOHW TI'paMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHATBHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemoi
IpY U3y4EeHUU OMOJIOTHH;

IIOHMMAaHKWE CYIIHOCTU METOAOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIOJL30BaTh TOJIydaeMble 3HaHHUS [JIsd aHajdu3a u
OOBSCHEHUS SIBIICHUI OKPYXKAIOIIETO0 MUPa U MPOUCXOIAIIUX B HEM HU3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yJbTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1  (POPMHUPOBAHUS MHUPOBO33PEHHUS OO0YyUarOLINXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OO0IIeHayYHbIe MOHSATHUS, OTPa’KaIOIINe
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPTus, SBJICHHE, MPOLECC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaONMIO/eHHE,  M3MEpPEHUe,  OKCIEpPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHble JeWCTBHUS (TO3HABAaTENbHbIE, KOMMYHHUKATHBHBIE,

PETYJISITUBHBIE), o0ecrneunBaroIme dopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOYyYarolMXcs; CIHOCOOHOCTh
o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTIIIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCAIbHbIE ydeOHbIe JCWUCTBUA B
MO3HABATENILHON M COLIMATBLHOMN MpPaKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHPOBAaHBI TO3HABATEIHHBIC
yHHUBEpCaJbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAJIbHBIE YUeOHBIE
NEUCTBUA, PETyJSTUBHbIE YyHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBHUS, COBMECTHAs
JeSITeTbHOCTbD.

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS TMPOTPAMMBI CPETHETO OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATB:

Ogaajnenue YHHUBeEpPCAJbHBIMU Y4eOHbIMHU NMO3HABATEJIbHbIMHU
NEeUCTBUAMM:

1) 0a30oBbIe JIOrHUecKHue AeHCTBHUA:

CaMOCTOSITENFHO  (OpPMYNIHpOBaTh W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTHYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(UKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICII
OMONOTMYECKUX TOHATHH (BBIACIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C JIPYTUMH TTOHATHSIMH);

OTIpENICNISITh 1EIU JEeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTHBHbIE, JACIyKTUBHBIE, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PaCCMATPUBAEMBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

NPUMEHSITh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa  JJsi  MPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWW B M3YYaeMbBIX OMOJOTMUYECKUX OOBEKTax, a



TaKkK€  TMPOTUBOPEUMH  Pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IIAH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMCEHOIIUXCS
MaTepHAIbHBIX M HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHIMIOJNIHATH pabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS,

Pa3BUBATh KPEATUBHOC MBIIIICHHE TIPH PEIICHUH )KU3HCHHBIX ITPOOIIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITCIIBHOCTH,
HAaBBIKAMH  pa3perieHus mpoOJieM, CIHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TTOMCKY METOJIOB PEIISHHS TIPAKTUUSCKUX 3aJ1a4, TPUMEHCHHIO
Pa3IMYHBIX METOJIOB ITO3HAHHS,

WCIIOJIB30BATh Pa3IMYHBIC BHUBI JICITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 HWHTEPIpPETAlHH, NPEeOOpa3oBaHUI0 W TPHUMEHEHUIO B YyUeOHBIX
CUTYyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COIUAIIbHBIX IIPOCKTOB;

(bopMHpOBaTh HAYYHBIH TUI MBIILICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUEBBIMU ITOHITUSIMHU U METOAAMHU,

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aqayd B 0Opa30BaTEILHOM
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M WM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWTh apryMEHTBhI I JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHHH, 3a/1aBaTh MMapaMeTPhbl U KPUTCPUHU PEILICHHUS,

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHUYECKU OTICHUBATH UX JIOCTOBEPHOCTH, TIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIICCTBJIATH IICJICHANIPABICHHBIA IMOUCK TIEPEHOCa CPEJCTB M CIOCOOOB
JeHcTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh TIEPCHOCHTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTHYCCKYIO 00JIaCTH
JKA3HEICITCILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJCH, MpeJjlaraTb OPHUTHHAIBHBIC TOJIXOJbI M PEIICHUS,
CTaBUTh NIPOOJIEMBI U 33J1a4H, IOMyCKAOIINE aJbTEPHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPHUEHTUPOBATHLCS B PA3IMYHBIX HCTOUHHKAX HH(POPMAIUU (TEKCTE Y4eOHOTO
OCOOHs, HAYYHO-TIONMYJISIPHOH JIUTEpaType, OHOJOTHMYECKHX CIIOBApSAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B WHTepHETE), aHaIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

bopMyITUpPOBaTh 3aMpPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU TOUCKE U
orbope Ounonorndeckor MHMOpPMAIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

MpUOOpETaTh OIBIT WCIOIB30BAHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOJIB30BAHUS PAa3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMANIbHYIO  (GOpMYy  MPEACTABICHUS
Oounosornyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyTroe);

WCIIOJIB30BaTh HAyYHBIA S3BIK B Ka4eCTBE CpeAcTBa mpu  pabore ¢
Ononornyeckol HMHPOpPMANMEH: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYECKUe 3HaKW W CUMBOJIBI, (OpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJUYECKHE  CpPEICTBA
HaTJISATHOCTH;

BIAJCTh  HABBIKAMH  paclo3HaBaHWA W 3alUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU J1eHCTBUAMM:

1) oOmenume:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WM IUCKYCCHH TIO CYIIECTBY OOCyXmaaeMol TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMoin
3aJlay, YYUTHIBATH MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMAIoTa Uik JUCKYCCUN);

pacmo3HaBaTh HEBEpPOATbHBIE CpEACTBA OOIICHUS, TOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICUCTBUS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esiTeJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYAJTbHON
paboThHI MPHU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKJIOTO WieHa KOJUICKTUBA;



NPUHUMATh 1€ COBMECTHOM  JESATEIbHOCTH, OpPraHU30BLIBATH WU
KOOPJAWHUPOBATh JCHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,
pacmpeiensiaTh pojad ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaTh
COBMECTHOM pabOThI;

OIICHUBATh Kaue€CTBO CBOErO BKJAJa M KaXJOr0 y4YacTHHUKA KOMaH]bI B
o0l pe3ysbTatr o pa3pabOTaAHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJajieHNe YHMBEPCATbHBIMH PEryJSSTUBHBIMU A€ICTBUAMM:

1) camoopranu3amnus:

WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS IS BBISBICHUS NPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUN IICJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHSIX W MOCTYINKAaX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 370POBBIO U 3I0POBBI0 OKPYIKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIbHYIO NI€SITEIBHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIBHO COCTABJISITH IUJIaH pPEIICHHs NOpo0ieMbl C  Yy4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLIeHNE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HPYIUIUU B
pa3HBIX O0O0JIACTSX 3HAHMM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JI€ATECIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENSIM;

BIAJE€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKcuM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIBHBIX MPOILECCOB, HMX pe3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKU CHUTyalluu, BhIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUA N0 UX
CHUIKEHHUIO;



NPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHAJM3€ pe3yibTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0sA M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHUBBI W apryMEHThl APYrUX I[pU aHalM3€ pe3yJIbTaToB
NEeSATENbHOCTH;

IIpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0BeKa.

NNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yNbTaThl OCBOCHUSI COJEPX aHUSI Y4eOHOro MpeaMera
«buonorusiy Ha yriayOn€HHOM YpOBHE OPHEHTHUPOBAHBI Ha oOecredeHue
npopuapHOro  oOyueHus  oOydaronuxcss — Owosorumu. OHM  BKIIIOYAIOT:
cnenuduyeckue st OMOJOTUM HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 11O
OCBOCHMIO, UHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHHUM, BUJBI JEATEIBHOCTH MO
MOJTYYCHUIO HOBBIX 3HAHWUW W UX MPUMEHEHUIO B PA3JUYHBIX YUEOHBIX, a TAKKE B
peabHbIX KU3HEHHBIX cuTyanusx. lIpenMeTHbie pe3yiabTaThl MPEICTABICHbI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KAapTHUHBI MUpA, B
MO3HAHWU  3aKOHOB  MPHUPOABI M  PEUICHUU MpoOJeM  PalOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIaJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIQJICHUE CUCTEMOM OHOJOTUYECKUX 3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI W TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOHW3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnencteeHHoctTu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KyJIbTYpPHBIX  pPACTEHUH),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHUS, PACIIEIUICHUs, YUCTOThI TaMer,
HE3aBUCUMOrO HacienoBanus [. MeHngens, TOMOJIOTUYECKUMX PSAIOB B
HACJIEICTBCHHOU U3MEHUYUBOCTHU H. . Baswuiiona), IIPUHLIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOTO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHUE,
HaO0JII0/ICHHUE, SKCIIEPUMEHT);



yYMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIIE
OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX U UEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKAa, IPOIECCOB KU3HEAEATEIbHOCTH,
MPOTEKAIONUX B OpraHU3Max PAacTeHWH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOLIECCOB: 0OMEHa BeUIECTB (METabOIM3M), MPEBPALIECHUS SHEPTUH, OpOKEHUs,
aBTOTPO(HOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJIEMCTBUSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWJIAMHU KIETKH M HUX
(GYHKIUSAMHE, CTPOEGHHEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUIMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pACTeHMi, >XMBOTHBIX U YEJIOBEKa M HUX
GYHKIUAMH, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIUSIMH, MEXIy >STanamu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOTO Pa3BUTHUS, T€HOTUIOM M (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIATh OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, >KUBOTHBIX U YEJIOBEKa,

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIME AapryMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEJIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPy,

yMEHHE peniatb OMOJIOTHYECKUE 3a]1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEX/y UCCIIElyEMbIMU OMOJIOTMYECKUMU IIPOLIECCAMU U SBJICHUSIMU, J1€IaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJI0ATh
npaBuiIa mpu padboTe ¢ yueOHbIM U JaO0PaTOPHBIM 000pPY0BaHUEM;

YMEHHE BBIIBUraTb THIIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenacTBamu, (GOpMYyIUpYs IeJb HWCCICIOBAHMs, AaHATU3UPOBATH IOTYYCHHBIC
pe3yNbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJIOTHH,
9KOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYEHHMYECKHX

KOH(EPEHITUAX;
yMEHHE OIICHHBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obimacTh  OWONOTMM W MEIWIHWHBI  (KJIOHHPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBIATh OCO3HAHHBIA BBHIOOp OyAyled MNpogeccuoHaIbHON
NESTETHHOCTH B 00JacCTH OMOJOTHH, MEAUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIINIJIEHHOCTH, YTIyOIsaTh MO3HABATEIbHBIHI
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMs B  OpraHu3alUsX CpEeIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOECHUS yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON
KapTUHBI MHUpA, B TMO3HAHUM 3aKOHOB MPHUPOJBl M PEIICHUH SKOJOTMYECKUX
npobyieM 4YenoBeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PALMOHAIBHOTO
MPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH,

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAHUW, KOTOpas BKIIOYAET
OTIPEJICNICHHUs] W TIOHUMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, IKOCUCTeMa, Ouocdepa), OUONIOrHYECKHUE TEOPUU
(aBosmonioHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS 3BOJIIOLUU), YUCHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHuUsx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apopsieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma FO. JluOuxa,
HKOJIOTMUECKON NHUpaMuibl 3HEPruM), rumnore3sl (runoreza «mupa PHK» V.
['unbepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IIO3HAHWA,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIE0OBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHUE, SKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHUE BBIJICIATh CYHIECTBEHHBbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
SKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOTrO u CUMITIATPUYECKOTrO
BUI000PA30BaHMs, BIMSHUS JBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie 0OWTaHMs, YepeOBaHUs HAIPaBICHUMN
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YyCTaHaBIMBAaTh B3aUMOCBA3M MEXIY MPOLECCaMU 3BOJIOLUH,
JBIDKYIIMMHA CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMU Pa3IMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUJIsI JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOMTAHMSI, SAMHCTBA
YeNIOBEYECKMX pac, HEOOXOTUMOCTH COXpPAaHEHUS MHOTOooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

yMEHHUE pemiaTh OMOJOTUYECKUE 3391, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Ty UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COO0IaTh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1Ta00OpaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIHHBIMU
cpenctBamu, GOpMyIUpPYs 1elib KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pE3yNbTaThl U ICNIaTh BBIBOBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIECTB, U
nyOoJIMYHO  TPEACTaBIATH  MOJIyYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DEpEeHITUSX;

yYMEHHUE OLIEHUBATh TMUIMOTE3bl U TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpaIleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccunoHaIbHON
NEeSTEIHLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHINEBON
MPOMBITIUICHHOCTH, YTIIyOJISITh TIO3HABATEIbHBI WHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mpodeccun W MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa3oBaHUsl B OpPraHU3AIUSAX CPEAHETr0 MPOPECCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpamMMmbl

buonorus xak Hayka

JKuBble cucTeMBl U X HU3YUYCHUC

buonorus kneTku

Xumuaeckast opraHusanusa KJICTKH

Crtpoenue 1 QyHKIUU KIETKU

OOMeH BeIecTB U peBpalleHHe YHEPTUU B
KJIETKE

Hacnencreennas ungopmanus u
peanu3anus €€ B KIETKe

JKU3HEHHBIN UK KIETKA

KoaunuyecTBO 4acoB

Bcero

10

KonTpoasu
ble padoThl

IIpakTnyeck
ue padoThbl

0.5

0.5

JuiekTpoHHbIE (UG poBbIe) 00pa3oBaTeIbHbIE
pecypcbl

POIII
https://resh.edu.ru/subject/lesson/3827/conspect/118939/
POIII
ttps://resh.edu.ru/subject/lesson/4759/conspect/?ysclid=1
Injh95nwx501287629

POIII
https://resh.edu.ru/subject/lesson/5383/conspect/?ysclid=llnji
0jise526165193

(MDIII)

https://uchebnik.mos.ru/material view/atomic_objects/74899
01?menuReferrer=catalogue

POIII
https://resh.edu.ru/subject/lesson/3847/start/?ysclid=Ilnkc1yg
dt562618360

POIII
https://resh.edu.ru/subject/lesson/3917/conspect/?ysclid=llnk
dfin3w3611054822

POIII
https://resh.edu.ru/subject/lesson/5352/conspect/?ysclid=llnk
enyxal720919154

POIII
https://resh.edu.ru/subject/lesson/3927/conspect/105894/?yscl
1d=11nkfj8i8019972298




POII

[NPOT'PAMME

9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/lesson/5465/start/?ysclid=llnkhwjy
sg898372128
PO
10 Pa3zmHOXeHUE U pa3BUTHE OPTAaHU3MOB 8 1.5 https://resh.edu.ru/subject/lesson/5359/start/?ysclid=llnkiw4c
dd605983674
PolI
I'eneTnka — HayKa O HACIEACTBEHHOCTH U . . , .
11 2 0.5 https://resh.edu.ru/subject/lesson/2482/main/?ysclid=1lnkjzjyj
W3MEHYMBOCTH OPTaHU3MOB 170459622
PolI
12 3aKOHOMEPHOCTH HACJIEeICTBEHHOCTU 10 1 https://resh.edu.ru/subject/lesson/3861/conspect/?ysclid=1lnk
gk9p6j189227525
PO
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://resh.edu.ru/subject/lesson/386 1/conspect/?ysclid=llnk
gk9p6j189227525
POl
14 I'eneTuka uenoBeka 3 0.5 https://resh.edu.ru/subject/lesson/3861/conspect/?ysclid=1lnk
qk9p6j189227525
PolI
15 Cenexuusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/lesson/3861/conspect/?ysclid=1lnk
qk9p6j189227525
PolI
buotexHonorus u CHUHTETHYECKas ) _
16 6 4 https://resh.edu.ru/subject/lesson/3861/conspect/?ysclid=llnk
nonort qk9p6i189227525
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 13



11 KJIACC

KosamnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM JuekTpoHHbIE (HUGPOBHbIE)
Konrpoabnbsie IIpakTHyeckue
n/m mporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
| 3apokeHIe U Pa3BUTHE IBOJTIOLMOHHBIX 4 POIII
MpeJICTaBICHUIA B OMOJIOTHU https://resh.edu.ru/subject/lesson/3927/conspect/105
894/7ysclid=1Inkfj8i8019972298
MukposBontonus U €€ pe3yJbTaThbl 14 2 bubmuoreka LIOK https://m.edsoo.ru/7f41cc74
Makpo3BoIONHS U €€ Pe3yIbTaThl 6 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
[IpoucxoxaeHue 1 pa3BUTUE )KU3HU Ha
4 P A P 15 1.5 but6mmoreka [IOK https://m.edsoo.ru/7f41cc74
3emiie
[IpoucxoxaeHue yenoBeka —
5 P a 10 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74
aHTPOTIOTeHE3
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHu3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
C OKpY>Karolleu cpenoi
OpranusMmsl U cpesia OOUTaHUS 9 1.5 bu6mmoreka LIOK https:/m.edsoo.ru/7f41cc74
DKOJIOTHS BUAOB U MOMYJISIIUI 9 0.5 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74
DKoJ1orusi Co00IIEeCTB. DKOIOTHUECKUE
9 - 12 0.5 but6mmoreka [{OK https://m.edsoo.ru/7f41cc74
CUCTEMBI
10 Bbuocdepa — rimobanbHast sKocucTeMa 6 bu6mmoreka LIOK https:/m.edsoo.ru/7f41cc74
11 UYenoBek U OKpysKarolas cpena 6 bu6mmoteka LIOK https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 102 0 75
[TPOT'PAMME '




n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

buonorus kak KOMIIJIEKCHAs HAyKa U KakK
4acTb COBPEMEHHOT0 O0IIeCcTBa

JKuBbIe cucTeEMBI U UX CBOMCTBA

YPOBHeBaH opraHu3anus )KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHUS KIIETKU.
Knerounas reopus

Meronasl MOJIEKYIIIPHON U KIE€TOYHOU
ouonorun. [Ipakruyeckas padora «M3yduenne
METO/OB KJIETOUYHOW OHOJIOTUU
(xpomatorpadusi, nextpodopes,
nuddepeHnuantbHoe eHTPUGyTUpOBaHUE,
[1LIP)»

XMMHUYECKUHN COCTAB KJIETKU

Koan4yecTBo 4acoB

Bcero

KonTtpo
JIbHbIE
padoThI

IpakTHuec
KHe
padoThbI

0.5

JJIeKTPOHHBIEe IM(POBbIE 00pa3oBaTebHbIE
pecypchbl

bu6mmoreka [IOK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a POIII
https://resh.edu.ru/subject/lesson/3827/main/?ysclid=I1
nuwslm5t146414417

bu6mmoreka IIOK https://m.edsoo.ru/863e6564
POIII
https://resh.edu.ru/subject/lesson/4759/conspect/?yscli
d=llnuxxq6a5527349217

POIII
https://resh.edu.ru/subject/lesson/4778/main/?ysclid=I1
nuzaiydf648660209

bubnuoteka LHOK https://m.edsoo.ru/863e6e88
POIII
https://resh.edu.ru/subject/lesson/5383/conspect/?yscli
d=llnv17yvpo733494323

VYpoxk https://multiurok.ru/files/prezentatsiia-metody-
biologii.html?ysclid=llnv5gu7pv557367000

bubmuoreka I{OK https://m.edsoo.ru/863e674e




MI/IHepaJ'II)HI)IC BEUICCTBA KJICTKHU, UX

POIII
https://resh.edu.ru/subject/lesson/5397/main/?ysclid=I1
nvczvvib399011498

7 bub6mmoreka [IOK https://m.edsoo.ru/863e674e
Ouosoruueckas poiib
bu6nuoreka LIOK https://m.edsoo.ru/863e6b72
Oprannueckue BeIecTBa KIETKH — OENKH.
POII
8 JlabopaTtopnast pabota «OOHapykeHHe OEIKOB 0.5 . . .
¢ HOMOLLEIO KATeCTBOHHBIX DOAKILID https://resh.edu.ru/subject/lesson/3840/main/?ysclid=I1
t peaKt nxjyciph235180308
o POIII
CoiicTBa, KIaccupUKamg U GyHKIUU ) _
9 SeIKOR https://resh.edu.ru/subject/lesson/6150/conspect/?yscli
d=IIny5snd8f260068904
bu6mmoreka IIOK https://m.edsoo.ru/863e6870
POII
10 Oprannueckue BeIecTBa KIETKH — YTIIeBOIbI . _
https://resh.edu.ru/subject/lesson/3840/conspect/?yscli
d=llny42dbif927694748
bu6mmoreka [IOK https://m.edsoo.ru/863e6870
POIII
11 Oprannueckue BeniecTBa KIETKH — JIAIH]IbI ) _
https://resh.edu.ru/subject/lesson/3840/conspect/?yscli
d=llny42dbif927694748
Hyxkneunoseie kucnorsl. JJHK u PHK.
bu6nuoreka LIOK https://m.edsoo.ru/863e6d5¢
JlabopaTtopnast pabota «HccnenoBanue
12 HYKJIEMHOBBIX KUCJIOT, BEIIEJICHHBIX U3 0.5 hitps://ppt-
YK > BRL online.org/1278525%ysclid=lInyfca2jh653861341
KJIETOK Pa3IUYHbIX OPraHU3MOB)
Crpoenne u pyaxumu ATO. e
13 P ymxn Apyr POIII https://resh.edu.ru/subject/lesson/3840/start/
Hykineozuarpudocparer (HTD)
Ceksenuponanue JJHK. Meto CHOMHUKH,
14 BeHMpoBanue /1 TOART TEHOMHIH Bbu6nuoreka LIOK https://lesson.edu.ru/06/10
TPAHCKPUIITOMUKH, IPOTEOMHUKHU
15 MeToapl CTPYKTYpHOI OHOIOTHI bubmuoteka [{OK https://lesson.edu.ru/06/10




POII

16 Tunsl kinetok. [IpokapuoTnueckas KieTka ) )
https://resh.edu.ru/subject/lesson/3847/main/8620/
CrtpoeHue 2yKapuOTHIECKON KIETKH.
. PoI
17 [TpakTuueckas pabora «M3ydeHre cBONCTB 0.5 ) )
. https://resh.edu.ru/subject/lesson/3847/main/8620/
KJIETOYHOM MEeMOpaHb»
18 IToBepXHOCTHBIN amnmnapar KJIeTKU bubnnoreka [{OK https://lesson.edu.ru/06/10
OnHOoMeMOpaHHBIE OPTaHOUIBI KIIETKU.
19 [TpakTuyeckas pabora «M3ydyenue IBUKECHUSA 0.5 bubnnoreka [{OK https://lesson.edu.ru/06/10
LUTOIUIa3Mbl B PACTUTENbHBIX KJIETKAX»
[TonyaBTOHOMHBIE OPTAHOU/BI KIIETKU:
MUTOXOHJIpHH, TIacTu bl JlabopaTopHas
20 AP A patop 0.5 bu6nuoreka LIOK https://lesson.edu.ru/06/10
pabota «VccnenoBanue mia3Monnsa u
JIeTIIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)
pPoll
21 HemeMOpaHHBIC OpraHOUIBI KIIETKU https://resh.edu.ru/subject/lesson/5383/conspect/?yscli
d=llqddrig5h892233784
oy Crpoerne i byHKIHH s1pa bubmnoreka LIOK https://lesson.edu.ru/06/10
CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK bubmuoteka I{OK https://lesson.edu.ru/06/10
23 sykapHoT. JlabopaTtopHas pabora «3yueHue 0.5
CTPOEHUS KJIIETOK Pa3JINYHbIX OPraHU3MOBY
AcCCUMWISITIUS ¥ TUCCUMIISIIIUS — JIBE
bubnuotexa LJOK https://m.edsoo.ru/863e766¢
CTOpOHBI MeTabonu3Ma. Tumbsl oOMeHa
PolI
24 BemiecTB. JlabopaTopHas pabora «l3ydueHue . ,
KATATHTHICCKOM aKTHBHOCTH (hEpMEHTOB (Ha https://resh.edu.ru/subject/lesson/3917/conspect/?yscli
P d=11t5m371577185205
MpUMEpe aMUIIa3bl UM KaTaasbl)»
depMEHTaTUBHBIN XapaKTep peakuui bubnuotexa [{OK https://m.edsoo.ru/863e6b72
25 KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas 0.5 VYpox https://ypok-6uonoruu.pd/index.php/obmen-

pabota «/3ydyenue hepMEHTATUBHOTO

veshchestv-i-energii-v-kletkakh-organizma/8300-




pacCIuICHUA IMEPOKCHUIa BOAOPOaa B
PaCTUTECIIBbHBIX U ) KUBOTHBIX KIICTKAaX»

fermentativnyj-kharakter-reaktsij-obmena-
veshchestv?ysclid=11t5qnzjv6351758413

VYpoxk https://foxford.ru/wiki/biologiya/funktsii-

26 benku-akTuBaToOphl U OENKHU-UHTHOUTOPBI belkov-v-zhivyh-organizmah-
fermenty?ysclid=11t5triluc772884760
27 ABTOTpO(DHBIN THIT 0OMEHa BELIECTB bu6mmoreka LIOK https://lesson.edu.ru/06/10
POII
https://resh.edu.ru/subject/lesson/3917/start/?ysclid=l1t
28 dotocuHTE3
8ddqya6543715150 bubaunoreka IJOK
https://m.edso00.ru/863e7c¢98
Xemocunres. Jlaboparopras padota
29 «CpaBHeHHe po1eccoB (POTOCUHTE3A U 0.5 bubmuoteka [{OK https://m.edsoo.ru/863e7¢98
XEMOCHUHTE3a»
Anas’poOHbIe OpraHu3mMbl. Buibl OpoxeHus. bub6nuoreka LIOK https:/lesson.edu.ru/06/10
30 JlabopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKECHUS M TBIXaHUS
a1 AdpoOHBIE OpraHu3MBbl. JTarnbl bu6nuoreka LIOK https://lesson.edu.ru/06/10
HHEPTreTHUECKOro oOMeHa
DHeprus MeMOpaHHOTO IpaIueHTa MPOTOHOB. bubnuoreka [{OK https:/lesson.edu.ru/06/10
32 Cunre3 AT®: padota npororHoi ATD-
CUHTA3bl
33 Peakuyu maTpuyHOTO CHHTE3a bu6mmoreka LIOK https://m.edsoo.ru/863e796e
POl
34 Tpanckpunius — MatpuuHbii cunte3 PHK https://resh.edu.ru/subject/lesson/2214/main/?ysclid=11
tamkatdy104319894
35 Tpancnsauus u e€ sransl bu6nuoreka LIOK https://m.edsoo.ru/863e796e
POl
KomupoBanue amunokuciaor. Pons pubocom B . . .
36 https://resh.edu.ru/subject/lesson/22 14/main/?ysclid=I1

onocunrese OeKa

tamkatdy104319894




Opranu3zaius TeHoMa y IpOKapuoT U

https://resh.edu.ru/subject/lesson/5352/start/295780/
POII

37 https://resh.edu.ru/subject/lesson/3939/main/?ysclid=I1
SyKapHoT tas272q2978198709
38 MounekyisspHble MEXaHU3MBI KCIIPECCUN bubnnoreka [{OK https://m.edsoo.ru/863e7540
T€HOB Y 9YKapuoT POII https://resh.edu.ru/subject/lesson/3939/start/
Bupycel — HekneTouHbie (OPMBI KU3HH U
39 5 Py I Gop 5 0.5 bu6nuoreka LIOK https://m.edsoo.ru/863e7540
obnuratHele mapa3uthl. [IpakTudeckas padbora .
p p p POIII https://resh.edu.ru/subject/lesson/3939/start/
«Co3nanue Mo/IeNid BUPycCa
BupycHsbie 3a001eBaHus YeI0BEKa
40 Py N ’ bu6nuoreka LIOK https://lesson.edu.ru/06/10
YKUBOTHBIX, PACTCHUI
POIII
41 HaHoTexHomornuu B OMOJIOTHU U METUITTHE https://resh.edu.ru/subject/lesson/5757/conspect/?yscli
d=l11tbs89300864874386
42 JKW3HEHHBIN UK KJICTKH bubmmorteka IIOK https://m.edsoo.ru/863e7dc4
43 Marpuunsiii cuates JJHK POIII https://resh.edu.ru/subject/lesson/5383/start/
Xpomocomsl. JlabopaTopHas paboTa
44 «3yueHne XpoMoCOM Ha FOTOBBIX 0.5 bubmuoteka [{OK https://lesson.edu.ru/06/10
MHUKpOIIpenapaTax»
POIII
45 Jlenenue KJIeTKU — MHUTO3 https://resh.edu.ru/subject/lesson/3927/main/?ysclid=I1
tbxcou2x461223105
Tunel knetok. KapuokuHes v IUTOKUHES.
JlaGopaTtopHnas pabora «Habnroaenue Mmuto3a
46 paTopHai p g 0.5 bub6mmoreka [IOK https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHUMKA KOpeIIKa JyKa (Ha
rOTOBBIX MUKpPOIIpEnapaTax)»
47 PeryJ s JKU3HEHHOTO KA KIETOK bu6mmoreka [IOK https://lesson.edu.ru/06/10




bubmnoreka LHOK https://lesson.edu.ru/06/10

48 Opranusm Kak eIMHOE 1LIEJI0e
49 Txanu pacrenuid. JlabopaTopHas pabora 0.5 bubmuoteka I{OK https://lesson.edu.ru/06/10
«3yueHue TkaHeW pacTeHUN» '
POII
TkaHu )KMBOTHBIX U uenoBeka. JlaboparopHas . _ _
50 6 " . 0.5 https://resh.edu.ru/subject/lesson/818/?ysclid=llthe3ie
pabota «/3y4ueHne TkaHel KUBOTHBIX) 13056081043
Opransbl. Cuctemsl opraHos. JlabopaTtopHas bubmumoreka LIOK https:/lesson.edu.ru/06/10
51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»
57 Oropa Teja OPraHU3MOB bubmuoteka I{OK https://lesson.edu.ru/06/10
POII
53 JIBmKeHre OpraHu3MoB https://resh.edu.ru/subject/lesson/6379/conspect/?yscli
d=I1thu3tf3j383441094
54 TIHTAHHE OPraHH3MOB bu6mmoreka [IOK https://lesson.edu.ru/06/10
55 IIutanue MO3BOHOYHBIX KUBOTHBIX. Bub6mmoreka IIOK https://lesson.edu.ru/06/10
[TumeBapuTenbpHas cUCTEMa YeJI0BEKa
56 JlpIxaHne opraHu3MoB PO https://resh.edu.ru/subject/5/10/
bIXaHUE TTO3BOHOYHBIX KUBOTHBIX U
57 A bu6mmoreka LIOK https://lesson.edu.ru/catalog
YeJI0BeKa
bubnnoreka [IOK Ypok
58 TpancnopT BeLECTB y OPraHU3MOB https://lesson.edu.ru/catalog https://ppt-
online.org/501938?ysclid=1ltiyu8rz1607319162
bu6nuoreka LIOK https://lesson.edu.ru/catalog
59 KpoBeHocHas cucreMa o3BOHOYHBIX VYpox https://fb.ru/article/236176/krovenosnaya-
JKUBOTHBIX U YEJIOBEKA sistema-organov-cheloveka-i-
jivotnyih?ysclid=11tj2mlju0236225468
60 Brinenenue y opranu3smMoB bubmuoteka [{OK https://lesson.edu.ru/catalog




61

3amuTa y OpraHu3MoB

bu6mmoreka LIOK https://lesson.edu.ru/catalog

62 NmmyHHas cucteMa yenoBeka bubnmoreka [{OK https:/lesson.edu.ru/catalog
63 Pa3apaxuMocCTh U peryisnus y OpraHu3mMoB bubnnoreka [{OK https:/lesson.edu.ru/catalog
I'ymopansHas pe 3HJO0K a
64 YMOPAIIbHA PEry AL 1 SHAOKPUIHAL bu6nuoreka LIOK https://lesson.edu.ru/catalog
CHCTEMA KUBOTHBIX U YEJIOBEKa
bu6mmoreka IIOK https://m.edsoo.ru/863e81b6
POIII
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB )
https://resh.edu.ru/subject/lesson/5359/conspect/27099
8/
bu6nmoreka IIOK https://lesson.edu.ru/catalog
POIII
66 [TonoBoe pa3MHOKEHNE _
https://resh.edu.ru/subject/lesson/5359/conspect/27099
8/
. bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a
67 Meiios i
POIII https://resh.edu.ru/subject/lesson/3927/start/
I'ametorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaGoparopHas padora
68 patopHai p 0.5 Bu6maorexa LOK hitps://m.cdsoo.ru/863¢81b6
«M3ydenne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOTIpernapaTax»
69 NupuBunyanbHOE pa3BUTUE OPraHU3MOB — bu6mmoreka LIOK https://m.edsoo.ru/863e81b6
OHTOT'CHE3 POIII https://resh.edu.ru/subject/lesson/5630/start/
. bubmuoreka I{OK https://m.edsoo.ru/863e8436
3akiaJKa OpraHoOB U TKaHEW U3 3apO/JIbIIIEBBIX
70 POIII
JINCTKOB '
https://resh.edu.ru/subject/lesson/5630/start/132920/
PocT u pa3BuTHE )KUBOTHBIX. JJabopaTtopHas
p patop BuGmorexa LIOK hitps:/m.edsoo.ru/863¢8436
71 pabota «BpIsiBI€HNE TPU3HAKOB CXOCTBA 0.5 .
. POIII https://resh.edu.ru/subject/lesson/5385/start/
3apoApbIIIeH TO3BOHOYHBIX )KHBOTHBIX)
72 Pa3zMmHOXeHME U pa3BUTHE PACTECHUIA. 0.5 POIII



JlabopaTtophnast pabota «CTpoeHue opraHoB
Pa3MHOKCHUS BBICIIMX PACTCHUI»

I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTHA I'CHCTUKHU

https://resh.edu.ru/subject/lesson/5359/conspect/?yscli
d=lltketndmp492983834

73 1 bu6mmorteka LIOK https://m.edsoo.ru/863e8612
KaK HayKH
OCHOBHBIE TIOHSTHUSI U CUMBOJIbI TEHETUKH.
74 JlabopaTtophnas pabota «/Ipo3zodwuiia kak 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e8c60
O0BEKT T€HETUYECKHIX UCCIICIOBAHUID
3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB.
MoHorubpuiHoe CKpelBaHue. bubnnoreka [{OK https://m.edsoo.ru/863e8878
75 [TpakTuueckas pabora "U3syuyeHue 1 0.5 PO
pe3yabTaTOB MOHOTMOPUHOTO CKPEIINBAHUS https://resh.edu.ru/subject/lesson/5386/start/301065/
y npo3oduisr”
76 L{ATOI0rHHECKHE OCHOBBI MOHOTHOPHHOTO 1 bubnnoreka [{OK https://m.edsoo.ru/863e8878
CKpEeIlIMBaHUSA
77 Anasupylouee ckpetparie. Henosroe 1 Bu6maorexa LOK hitps://lesson.cdu.ru/06/10
JIOMHUHHPOBAHUE
Jurubpunnoe ckpentuBanue. [Ipaktudeckas bubnnoreka [{OK https://m.edsoo.ru/863e89a4
78 pabota «M3y4yeHue pe3yabTaToB 1 0.5 POIII
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PHIIBDY https://resh.edu.ru/subject/lesson/5386/start/301065/
79 L{#TOI0rHHCCKHE OCHOBB AHIHOPHAHOO 1 bubnnoreka [{OK https://m.edsoo.ru/863e89a4
CKpEIMBaHUSA
bu6mmoreka IIOK https://m.edsoo.ru/863e8c60
80 CuermieHHOE Hacle10BaHe MPU3HAKOB 1 POII
https://resh.edu.ru/subject/lesson/4755/start/118828/
81 XpoMOCOMHasi TEOpUSI HACIECTBEHHOCTH 1 bubmuoreka L{OK https://lesson.edu.ru/06/10
82 ['eneruka mona 1 bu6mmoreka LIOK https://m.edsoo.ru/863e8612
83 I'eHoTHn Kak 11eJ10CTHAS CUCTEMA 1 Bbu6nuoreka LIOK https://lesson.edu.ru/06/05
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS PACTECHUM, 1 bubnnoreka [{OK https:/lesson.edu.ru/06/05 POIII




JKHBOTHBIX U YC€JIOBCKA

N3MeHunBOCTH ITPU3HAKOB. BHibl

https://resh.edu.ru/subject/lesson/3861/start/295751/

85 bubmuoreka I{OK https://m.edsoo.ru/863e8efe
M3MEHUYHUBOCTH
86 MoaudukanroHHass K3MEHYUBOCTh bu6mmorexa IIOK https://m.edsoo.ru/863e8efe
BapuannoHHBIN psii 1 BapUallMOHHAsL KpUBasl.
JlaboparopHnas pabota «MccrnenoBanue
87 3aKOHOMEPHOCTEN MOAU(PUKAITMOHHON 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e8efe
n3MeH4nBOCTH. [locTpoeHne BapuaiMOHHOTO
psila ¥ BapualluOHHOW KpPUBOWD)
['eHoTUNMUecKass U3BMEHYUBOCTD.
88 bu6mmoreka IIOK https://m.edsoo.ru/863e8d78
KomOuHaTBHas ”3BMEHUYNBOCTH
MytranuonHnas ”3BMeHUNUBOCTh. [IpakTHueckas
89 pabota «MyTtanuu y 1po30o¢huibl (Ha TOTOBBIX 0.5 bubnnoreka [{OK https:/m.edsoo.ru/863e8efe
MUKpoOIIpenaparax)»
3aKOHOMEPHOCTH MYTallMOHHOTO MPOIECCa.
90 P Jra pon bubnnoreka L{OK https:/m.edsoo.ru/863e8efe
DOnureHeTuka v SIUT€HOMUKA
bu6mmoteka IIOK https://m.edsoo.ru/863e8d78
I'enetuka yenoseka. [IpakTuueckas pabota
91 . 0.5 PO
«CocTaBiieHHE U aHAJIA3 POAOCIOBHO» )
https://resh.edu.ru/subject/lesson/3653/conspect/
bu6nmoreka LIOK https://m.edsoo.ru/863e8d78
92 MeTtobl MEAULIMHCKOW T€HETUKH pPoll
https://resh.edu.ru/subject/lesson/3653/conspect/
3HaueHue MEAUIMHCKON TCHETUKH B bu6nmmoreka IIOK https://m.edsoo.ru/863e8d78
93 MPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX PolI
3a001€eBaHUI YEJIOBEKA https://resh.edu.ru/subject/lesson/3861/start/295751/
OcHoBHble TIOHATHUS ceneknun. JlabopaTopHas
94 pabota «/3ydueHne copToB KyJIbTypPHBIX 0.5 bubnunoreka [{OK https://m.edsoo.ru/863¢9214

paCTCHI/Iﬁ H TOpOJa AOMAIIHUX KUBOTHBIX»




95

96

97

98

99

100

101

102

MeTob! celneKIIMOHHON paboTHI.
JlaGopaTtopHnas pabota «M3yueHne MeTo10B
CEJIEKIIMU PACTEHUI

JlocTrKEeHMS CeJIeKIUN PACTEHUN U
KUBOTHBIX. [IpakTHueckas padota «I[IpuBuBka
pacTeHuin»

CoxpaHeHue, U3yuyeHHe U UCII0JIb30BAHUE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka u oTpacib
npousBojacTBa. [IpakTuueckas pabora
«M3yueHne 06beKTOB OMOTEXHOJIOTHID)

OCHOBHBIE HAIlPaBJICHUS! CHHTETUYECKOM
onosornu

XpoMOCOMHas ¥ TeHHast UHXKEHEPUs
MeauimHcKre OMOTEXHOIOT I

PesepBHblit ypok. [ToBTOpenue, 00o01ieHue,
cUcTeEMAaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

0.5

13.5

bu6nmmoreka LIOK https://m.edsoo.ru/863e9214

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

bu6nuoreka LIOK https://m.edsoo.ru/863e9214

bu6nmoreka [IOK https://m.edsoo.ru/863e¢9336

bu6mmoreka IIOK https://m.edsoo.ru/863e¢9336

bu6mmoreka [IOK https://m.edsoo.ru/863e¢9336

bu6nuoreka LIOK https://m.edsoo.ru/863e¢9336
PO https://resh.edu.ru/subject/5/10/




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos
Ne DJIeKTPOHHBIEe IM(POoBbIE 00pa3oBaTebHbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero pecypchl
padoThbI padoThI
1 OpomtonmonHas teopus Y. Jlapsuna 1 bubnmnoreka [{OK https://m.edsoo.ru/863ea20e
BIDKYIIUE CUITBI SBOJIIOIMH BHIOB 10 Y.

2 A ym 1 a 1 bu6nuoteka LIOK https://m.edsoo.ru/863ea20e
Hapsuny
bopn0a 3a cymecTBoBaHue

3 p yljl ’ . 1 Bubamorexa I{OK https://m.edsoo.ru/863e9ed0
€CTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD
DopMUPOBAHHE CUHTETUUYECKON TEOPUU

4 PMUD p 1 bubmuoteka [{OK https://m.edsoo.ru/863e9dad
HBOJTIOIIAN
DTanbl HBOJIIOLMOHHOTO Mpolecca:

5 TAIBL IBOTOMHOHHOTO MOt 1 bu6nunoteka LIOK https://m.edsoo.ru/863e9cle
MUKPOAIBOIIOLHUSA U MaKPO3BOIIOLUS

but6mmoreka [{OK https://m.edsoo.ru/863e99c6

[Tomynsitust — sJIeMeHTapHas €IMHUIA

6 1 pPolI
HBOJIIOLIUU )

https://resh.edu.ru/subject/lesson/4949/start/119943/

3aKOH T€HeTHYECKOro paBHoBecHs JIk.
Xapau, B. BaiinOepra. JlabopaTopHas

7 P p paTop 1 0.5 bubmuoreka L{OK https://m.edsoo.ru/863e9dad
pabota «BbIsiBIEHHE U3MEHUNBOCTH Y
0co0ei 0THOTO BUIA»

8 DOnemeHTapHbIe (HAaKTOPHI IBOIIOLIUN 1 bubnmnoreka [{OK https://m.edsoo.ru/863e9da4
Oddekt ocHoBarens. dhPext

9 b b 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
OYTBUIOYHOTO TOPJIBITIIKA
Murpatuu. V30s111u TOMYJISLUN:

10 pait 5 Y2 1 bubnmoreka [{OK https://m.edsoo.ru/863e9ed0
reorpaduueckas, 6uoaoruuecKas

11 EcTtecTBeHHBIN 0TOOP — HANPABIISIFOITUI 1 bubnuoreka [{OK https://m.edsoo.ru/863e9ed0




(bakTop 2BOJIIOIUU

12 [TonoBoii oTO0p bu6mmoreka LIOK https://m.edsoo.ru/863e9ed0
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOIIOLHH.
13 JlaGopatopHas pabora «3yuenue 0.5 bub6mmoreka LIOK https://m.edsoo.ru/863e9fde
apoMop(030B U HANOAAANTALUN Y
pacTeHHi U )KUBOTHBIX)
[Tpumeps! mpucniocoOIeHUH y
OpraHu3MoOB: MOP(OJIOTHYECKHE,
14 QusHonorIECKHe, GnOXIMHTECKHC, 0.5 bubnuoreka L{OK https://m.edsoo.ru/863e9fde
noseneHuyeckue. JlaboparopHas pabota
«IIpucmocobeHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€7IeCO00Pa3HOCTD)
Bun, ero kputepuu u CTpykTypA.
s JlaGopatopHas pabota «CpaBHeHUE 0.5 POII
BUJIOB IO MOP(OJIOTHYECKOMY https://resh.edu.ru/subject/lesson/5390/start/295809/
KpUTEPUIO»
16 Crpykrypa Buzia POLL .
https://resh.edu.ru/subject/lesson/5390/start/295809/
17 BunooOpa3oBanue kak pe3yabTar PoOUI
MHKPO3BOIIOLNHI https://resh.edu.ru/subject/lesson/5390/start/295809/
18 CBaI3b MUKPOSBOTIOLHH H bu6nmoreka LIOK https://m.edsoo.ru/863e9cle
AMUAEMHOJIOTUU
19 Maxpoosoumiows. Hareonronorneckie bu6mmoteka LIOK https://m.edsoo.ru/863e9¢cle
METO/Ibl U3YUYEHHSI BOTIOLUN
20 buoreorpadurcciue MeTOEI H3yHCHHS bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74
IBOJIIOLIUU
21 DOMOPHOJIOTHYECKUE U CPABHUTEIHHO- bu6mmoteka LIOK https://m.edsoo.ru/7f41cc74




MOP(}OIOTHUECKHE METOIBI U3YICHHS
3BOJIIOLUU

MOJ'IeKyJ'ISIpHO-FeHeTI/I‘{eCKI/IC,

22 OMOXMMHUYECKHE U MaTEeMaTHUICCKUE bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
METO/Ibl U3YUCHUS IBOTIOIIUN

23 OO011re 3aKOHOMEPHOCTH SBOJTIOIHH POII https://resh.edu.ru/subject/lesson/4950/start/
AnanTtuBHAg paguanus.

24 a pajan POIII https://resh.edu.ru/subject/lesson/4950/start/
HepaBHOMEpPHOCTH TEMIIOB 3BOJIOIIH
HayyHble THIIOTE3BI IIPOUCKX 0K ICHUS

25 T4 P s bubnnoreka I{OK https://m.edsoo.ru/863ea5a6
JKHU3HH Ha 3emiie

OHAyYHBIE IIPEICTABICHHUS O

26 Honaya pea bu6numoreka IIOK https://m.edsoo.ru/863¢9570
3apOKICHUH KU3HH
OCHOBHBIE dTaIlbl HEOPTraHNYECKOM

27 p bu6numoreka LIOK https://m.edsoo.ru/7f41cc74
SBOJIIOLUH

28 I'unoressl 3apoXKACHUS KU3HU bubnmnorexa [{OK https://m.edsoo.ru/863ea5a6
Uctopus 3emiin 1 MeTOABI €€ U3YUEHUS.
JIaGopartopHas pabora «3yueHue u

29 patop p i 0.5 bu6nmoreka LIOK https://m.edsoo.ru/863ea8bc
OIMCAHUE UCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB)
HavanpHbIe sTamsl opranndeckoi

30 p PO https://resh.edu.ru/subject/lesson/5393/start/
SBOIIOLUHU

31 DBOJIIOIHS IYKApPUOT PO https://resh.edu.ru/subject/lesson/3885/start/
OCHOBHBIE ATAIbI DBOIIOINI

acTUTENBHOTr0 Mupa. [IpakTrueckast

32 p pa. P . 0.5 bubnmoreka [{OK https://m.edsoo.ru/863ea8bc
pabora «3ydueHune ocodbeHHOCTEH
CTPOCHHUSI pACTEHUN Pa3HBIX OTICIIOB)»
OCHOBHBIE ATAIbI DBOJIIOLUU ) KUBOTHOT'O

33 H bu6nmoreka LIOK https://m.edsoo.ru/863ea8bc

MHpa




3BOJ’IIOIII/I$I KHUBOTHBIX. Hp aKTH4YEeCKasda

34 pabota «3yuenue ocoOeHHOCTEH 1 0.5 bubmuoreka I{OK https://m.edsoo.ru/863ea8bc
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)»
PazButue xxu3Hu Ha 3emiie 1o 3pam u

35 P 1 bubmuoreka L{OK https://m.edsoo.ru/863eabbe
neproaaM
MaccoBble BEIMUpaHUS —

36 P 1 bubnmoreka [{OK https://m.edsoo.ru/863eac2c
HKOJIOTMYECKUE KPU3UCHI ITPOILILIOTO
CoBpeMeHHBIN YKOJIOTHYSCKHI KPU3HC,

37 P P 1 but6mmoreka I{OK https://m.edsoo.ru/863ea48e
€ro 0COOEHHOCTH
CoBpeMeHHast CUCTEMa OPTaHUIECKOTO

38 P P 1 but6mmoreka [{OK https://m.edsoo.ru/863ea48e
MUpa
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIHI

39 Py 1 POIII https://resh.edu.ru/subject/lesson/5395/start/
OpTaHU3MOB

40 AHTpPOMOJOTHUS — HayKa O YeJIOBEKE 1 bubmuoteka [{OK https://m.edsoo.ru/863eac2c
PazBuTue npencraBienuii o

41 pest 1 bubmuoreka I{OK https://m.edsoo.ru/863eac2c
MIPOUCXOXKICHUN YEeTIOBEKA
MecTo uenoBeka B cCTEME
opranmyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocodGeHHOCTEN 1 0.5 bubnumoreka LIOK https://m.edsoo.ru/863eac2c
CTPOCHHS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX
C TIPSIMOX 0K ICHAEM

43 JBMKyIlMe CHIIbl aHTPOIIOTeHE3a 1 bubmuoteka [{OK https://m.edsoo.ru/863ead44
CooTHolteHne OMOJIOTHYECKUX U

44 1 bu6mmoteka LIOK https://m.edsoo.ru/863eac2c
COLIMAJILHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaIMH AaHTPOIIOTEHE3a 1 bubnuoteka [{OK https://m.edsoo.ru/863eac2c

46 [TameoreneTnka 1 majeoreHOMHKa 1 but6mmoreka I{OK https://lesson.edu.ru/06/10

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1 bubmmoreka [{OK https://m.edsoo.ru/863ea48e

48 Yenoseueckue pacel. [Ipaktnueckas 1 0.5 bubnmnoreka [{OK https://m.edsoo.ru/863eaca2




pabota «M3ydeHHe IKOITOTHUSCKUX
aJlanTalyii YeoBeKa»

Me)KI[I/ICL[I/IHJ'II/IHapHBIC MCTO/JbI

49 aHTpOMONOTHH 1 POII https://resh.edu.ru/subject/lesson/4951/start/
50 3apoKIEHUE U Pa3BUTHUE DKOJIOTUU 1 POUI https://resh.edu.ru/subject/lesson/5392/start/
Mertoas! sxkonoruu. JlabopatopHas
51 pabota «M3yueHne MeTo10B 1 0.5 POUI https://resh.edu.ru/subject/lesson/5392/start/
HKOJIOTUYECKUX UCCIIeI0OBAHUI
52 SHANEHHE JKONOTHHSCKHX SHAHHH 11 1 POII https://resh.edu.ru/subject/lesson/5392/start/
4eJIoBeKa
53 DKkoJiornyeckue GakTopsl 1 POIII https://resh.edu.ru/subject/lesson/5392/start/
Aobuotndeckue paxtopbl. CBET Kak
54 SKOTIOTHHCCKHIE PAKTOP. Ha60paTOpHim 1 0.5 bu6nuoreka LIOK https://m.edsoo.ru/863eb10e
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUH
OpPTaHU3MOB K BIHUSHUIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa
KaK KOJIOTHYECKUH (pakTop.
55 JlaGopaTtopHnas pabota «BrisBienne 1 0.5 bubmuoteka [{OK https:/m.edsoo.ru/863eb10e
MPUCTIOCOOJIEHUH OPraHU3MOB K
BIIUSTHUIO TEMIIEpaTypbD»
AbGuotnueckue gpakropsl. BiaxHocTh Kak
56 dronoreckuii gaxrop. Jlaboparopuas 1 0.5 bu6nmoreka LIOK https://m.edsoo.ru/863eb10e
paboTa « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHUil U3 pa3HbIX MECT OOUTAHU»
57 Cpenpl 0OuTaHUsI OPTaHU3MOB 1 bubnuoteka [{OK https:/m.edsoo.ru/863eafec
58 buonorunyeckue puTMbl 1 bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
59 KuzneHnnble popmMbl OpraHU3MOB 1 bubnnoreka L{OK https://m.edsoo.ru/7f41cc74
60 buotnyeckue pakTopsl 1 bu6mumoreka LIOK https:/m.edsoo.ru/863eb348




3HaueHne OMOTHUYECKHUX B3aNUMOIECHCTBHI

61 JUUIsL CYIIECTBOBAHUS OPraHU3MOB B CpEJIe bubnuoreka [{OK https://m.edsoo.ru/863eb348
oOuTaHus
62 IKONOTHYECKUE XAPAKTEPUCTHKN bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
MO YJISIIAN
OcHOBHBIE TTOKa3aTeNIN MOMYJISIIIUN:
63 YUCJIEHHOCTD, INIOTHOCTb, BO3pacTHAas U bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74
M0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTENU MOMYJISALNN:
64 POKAaEMOCTh, IPUPOCT, TEMIT POCTA, bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
CMEpPTHOCTb, MUTpalluU
65 DKOJIOTHYECKast CTPYKTypa MOMYJISIAN bubmuoteka [{OK https:/m.edsoo.ru/863eb46a
66 JnHamuKa nonyJisiiuu 1 €€ perysinus bubnmnoreka [{OK https://m.edsoo.ru/863eb46a
67 KpuBbie pocta 4HCACHHOCTH HOMYJIALHH. but6mmoreka I{OK https://m.edsoo.ru/863eb46a
KpuBble BbIKUBaHUS
DKoJIoruueckast HuIa Buja.
68 Jlabopatopnas pabota . 0.5 POIII https://resh.edu.ru/subject/lesson/5501/start/
«[Ipucnocobnenust cemsiH pacTeHHI K
pacceneHuIo»
69 Bupn xak cucrema nomyssnuit POUI https://resh.edu.ru/subject/lesson/5501/start/
70 3aKOHOMEPHOCTH NIOBE/CHHS U MUTPALHH PO https://resh.edu.ru/subject/lesson/5501/start/
KUBOTHBIX
71 COOBIIECTEO OraHH3MOB — GHOIEHO3 bubmmorexa [IOK https://m'.edsoo.ru/863eb46a
POIII https://resh.edu.ru/subject/lesson/5501/start/
72 DKocucTemMa Kak OTKpbITasi cucTeMa POUI https://resh.edu.ru/subject/lesson/4953/start/
7 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
HKOCHCTEME
74 OCHOBHBIE TIOKA3aTeN YKOCUCTEMBI PO https://resh.edu.ru/subject/lesson/4953/start/




75

DKOJIOTHYECKUE TUPAMUJIBI

POIII https://resh.edu.ru/subject/lesson/5501/start/

76 W3meHeHus: coo0IIecTB — CYKIIECCHH bubnmoreka [{OK https://m.edsoo.ru/863eb5fa
[TpupoaHBIE SKOCUCTEMBI. DKOCHUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEH U bubnuoteka [{OK https://m.edsoo.ru/863eb5fa
OKEaHOB

78 Hpuporsie BKOCHCTveMH' JKocnCTeMEL bu6mmoreka IIOK https://m.edsoo.ru/863eb5fa
TYHJIP, JIECOB, CTENCH, MyCTHIHB

79 AHTpPONIOT€HHBIE YKOCUCTEMBI bubnmnoreka [{OK https://m.edsoo.ru/863eb5fa
Ypboskocucremsl. [IpakTrueckas pabota

80 «3yueHue u onucaHue 0.5 bubnuoteka [{OK https://m.edsoo.ru/863eb5fa
ypOO3IKOCHUCTEMBI»
3aKoHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB bubnnoreka [{OK https://m.edsoo.ru/863eb5fa
B DKOCHCTEMaX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 PA3HBIX THIIOB Ha CYOOPraHH3MCHHOM, bu6mmoreka IIOK https://m.edsoo.ru/863eb5fa
OpTaHU3MEHHOM, TIOMYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — olbmierianerapHas bu6muoreka LIOK https://m.edsoo.ru/863ebbSe
00o00uka 3eMiau PO https://resh.edu.ru/subject/lesson/5499/start/

84 Yuenue B. U. Bepnaackoro o 6uochepe bubnmnoreka [{OK https://m.edsoo.ru/863ebb5e

85 3aKOHOMEPHOCTH CYLLICCTBOBAHHS but6mmoreka I{OK https://m.edsoo.ru/863ebb5e
ouocoepsl

86 Kpyrosoporst semects n POIII https://resh.edu.ru/subject/lesson/5394/start/
OMOTCOXMMHUYECKUE ITUKITBI

87 3onanbrocts duocheprt. OcHosibIe POIII https://resh.edu.ru/subject/lesson/5394/start/
OMOMBI CyIIN

88 VYceroitunBocTh Ouochepbl PO https://resh.edu.ru/subject/lesson/5394/start/




89 DKOJIOTHUECKUE KPUZHUCHI U UX PUINHBI 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74

90 Bo3neticTBue yenoBeka Ha Ouocdepy 1 POUI https://resh.edu.ru/subject/lesson/5499/start/
AHTpOIOreHHOE BO3/ICHCTBHE HA

91 P . a . 1 POIII https://resh.edu.ru/subject/lesson/3896/start/
PACTUTENBHBIA U KUBOTHBIH MHP

92 OxpaHa npupojsl 1 POUI https://resh.edu.ru/subject/lesson/3896/start/
OCHOBHBIE TPUHIIUIIBI YCTOHYUBOTO

93 pHHIL y 1 bu6nuoteka LIOK https://m.edsoo.ru/863ebale
Pa3BUTHS YEJIOBEUECTBA U IIPUPO/IBI
PanmonansHOE MPUPOIOIIOIB30BAHNE U

94 COXpaHEeHHEe OHOJIOTHYECKOTrO 1 bubnmnoreka [{OK https://m.edsoo.ru/863e9cle
pazHooOpasus 3emiu
O06061mieHne o Teme «MUKPOIBOIOLUS

95 . o P t 1 bubmuoreka I{OK https://m.edsoo.ru/863e9cle
u e€ pe3yJbTaThl»
O6006meHue mo reme «MaKpOIBOTIOLHUS

96 . R P t 1 bubmuoreka I{OK https://m.edsoo.ru/863e9cle
U e€ pe3yNbTaThD»
O606menue o reme «IIpoucxoxacHue u

97 1 bubmuoteka [{OK https://m.edsoo.ru/863ea5a6
Pa3BUTHE KU3HU HA 3eMJIC»
O606menue o Teme «IIporcxoxaeHue

98 R P A 1 bubmmoreka [{OK https://m.edsoo.ru/863eac2¢c
YeJI0BEKa — aHTPOITOTCHE3)»
O06o06meHue mo Teme «IKOJIOTUs — HayKa

99 B e 1 bubnnoreka [{OK https://m.edsoo.ru/863eb46a
0 B3aUMOOTHOIIIEHUSIX OPTaHU3MOBY
O606menue mo reme «OpraHu3Mbl U

100 = p 1 PO https://resh.edu.ru/subject/lesson/5392/start/
cpena oOuTaHUs

101 O06o001eHne 10 TeMe «DKOJIOTHS BUIOB U 1 bubnuoreka I{OK https://m.edsoo.ru/863eb46a
MOMYJISLIAN» PO https://resh.edu.ru/subject/lesson/4949/start/
0O606mmenue o teme «buochepa —

102 HHCHHE T TEM Hoctep 1 bubnmoreka [{OK https://m.edsoo.ru/863ebb5e
rio0anbHask SKOCUCTEMa

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl CpeHero 001ero
TpedoBaHMs oOpa3oBaHus

CdhopmupoBaHHOCTh 3HAHWUH O MECTE W POJM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COLMAIBHO-ITHYECKUX, IKOHOMHUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeTI0OBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoOHATBHOTO MIPUPOAONONB30BaHus, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJAEC POCCUUCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Brnanenune cuctemoit 3HaHWKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHMSIX KUBBIX
OOBEKTOB ¥ OJKOCHUCTEM (ONMHUCaHHWE, W3MEpPEHHUE, MPOBEIACHUC
HaOJ0/IeHU); crnoco0aMy BBISBICHUS U OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IPUPOJIE.

2 YMeHHEe BBIIBUTATh THIOTE3bI, MPOBEPSATh MX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (QopMyNHpys 1edb HMCCIEIOBAaHUS, aHAJU3UPOBATH
MOJIyYEHHBIE PE3YIbTaThl U JENATh BHIBOJIBI.

BrigBieHre 3aBUCUMOCTH MEXAY HCCIEAYEMbIMH BEJIMYHMHAMU,
00BSCHEHHE TIOJYYCHHBIX PE3YJIHTATOB M (DOPMYJIHUPOBAHUE BBHIBOJIOB C

KCIIOJIb30BAHUEM HAYYHBIX IMOHITHH, TEOPUN U 3aKOHOB

YMeHue BiIajeTb CUCTEMOW OHMOJOTMYECKMX 3HAHUM, KoTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIHE OWOJIOTUYECKUE TEPMHUHBI WM TIOHSTHS
(>KM3HB, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, 6mocdepa; MeraboIHM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OUONOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCITIPOU3BE/ICHNUE, HACJIC/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owoyornueckre Teopuu: Kierounas teopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO UMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxoacrtsa K. bapa, 3BomonuoHHas

TCOpUL 4. I[apBI/IHa, CUHTCTHUYCCKAA TCOpUA ISBOJJIOLUH, TCEOPUIL



antporiorere3a Y. Jlapsuna; Teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.U. BaBuioBa o 1mieHTpax MHOT00Opa3usi U MPOUCXOKICHHS
KyJIbTypHbIX pacteHuid, yuenue A.H. CesepuoBa o0 nyTsix u
HaIpaBJIeHUAX dBoJtoINH, yaeHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HACJIeIOBaHUs IPU3HAKOB W HApYLIEHUs CLEIJICHUs
reHoB T. MopraHa; TOMOJIOTMYECKHMX PSAJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBunoBa; reHermuyeckoro paBHoBecus JIxk.
Xapnu u  B. BaiiaGepra; 3apogsimeBoro cxoactsa K. bopa;
ouorenetnyeckuit 3akoH J. ['ekkens, . Mromnepa);

MIPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMyma lO. JIubuxa, SKonOrMueckol nmupaMuibl 4uced,
OuoMacChl U SHEPTUN);

runote3nl (koanepBaTHo A.M. Omnapuna, nepBUYHOTO OyiaboHa JIXK.

Xomnnaeitaa, mukpocgep C. Dokca, pudo3uma T. Uek)

Vmenue peuiatb IMOHNCKOBBIC OMOJIOrHYECKHUE 3aJa4yl; BBIABIIATH
MMPUYIUHHO-CJICACTBCHHLIC CBA3HU MCIKOY HCCIICYCMbIMU
OMOJIOrHYEeCKUMH O6”I>€KT3.MI/I, nponaeccamMm W ABJICHHUAMU, [OCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUE CXEMbI CKPCHIUMBAHUSA I PA3HBIX THUIIOB
HaCJICJOBAHUA IMPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPECHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBbIE CETH)

YMeHne  yYCTaHaBIMBATh B3aWMOCBSI3M  MEXIYy CTPOCHHEM W
(GYHKLIMSMU: OPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu H
CHCTEMaMH OpraHOB y pAcTCHUH, JKMBOTHBIX M YEJIOBEKa; MEXIY
sTamaMy OOMEHa BEIECTB; dTallaMH KJIETOYHOTO LUKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  ¢enorunoMm, ¢eHotunoM U (pakTopamu cpeabl  OOWTaHHS,
npoleccaMy  3BOJIOLUM; JBWKYLUIMMHM CHJIAaMHM  aHTPOIIOTeHE3a;
KOMIIOHEHTaMHU Pa3JIUYHBIX 3KOCHUCTEM U MPUCHOCOOJICHUSMHU K HUM

OpraHu3MOB

YMeHue BbIJIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKIECTOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BUIOB, OMOTEOIIEHO30B, YKOCHCTEM U
Oouocdepbl; CTPOEHUS OPraHoB U CHUCTEM OPraHoOB PAaCTEHMHIA,
KUBOTHBIX, Y€JIOBEKa; MMPOLIECCOB KU3HEAEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHu3mMax paCTeHHﬁ, JKHMBOTHBIX MW YCJIOBCKA, OHOJIOTHYECKUX




mporeccoB:  oOMeHa BemiecTB  (MeTabonm3Mm), HWHPOPMAIUK U
MIPEeBpaLICHHS YHEPTHH, OPOKEHHsSI, aBTOTPO(HOTO U TeTepoTPOPHOro
TUTIOB mNHTaHusA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, HAMOpHUOTEHe3a, MOCTIMOPUOHAIBHOTO  PAa3BUTHSA,
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEUCTBUM MCKYCCTBEHHOI'O
orOopa, CTaOWIM3UPYIOLIEro, JBHXKYIIET0 U  Pa3pblBaIOIIEro
€CTECTBEHHOTO O0TOOpa; ayuIoNaTpUYecKoro M CHMIATPUUYECKOrO
BUJI000pa30BaHusl; BIMSHUS JABIKYIIUX CHUJ ABOJIIOLIMU HA T€HO(POH]
HOMYJISALUK; MPUCIOCOOJIEHHOCTH OPraHU3MOB K cpejne OOWTaHus,
YyepeloBaHUs HANpaBICHUH HBOJIOLUM;, KpPYyroBOpoTa BEILECTB MU

IMOTOKA S3HCPTHUU B OKOCHUCTEMAX

ChopMHPOBaHHOCTh YMEHHUSI BBLACTATH CYIIECTBEHHBIE IPH3HAKU
BUPYCOB, KIIETOK IIPOKapUOT U DYKApUOT;, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT'€OIICHO30B M IKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB M MPEBpAIICHUS SHEPTUH B
KJIeTKe, (POTOCHMHTE3a, IIACTHYECKOrO W HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei{03a, OIUIOJOTBOPEHHS, pAa3BUTUS U
Pa3MHOXKEHUS, UHMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOrEHE3a),
OOpBOBI 3a CyIIeCTBOBAaHKE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHHs,
NPUCTIOCOOJICHHOCTH OPraHM3MOB K cpele OOWTaHWs, BIUSHHSA
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHUH B DKOCHCTEMAaX
CBOCH MECTHOCTH, KPYyrOBOpPOTa BEILECTB M NPEBPAIICHHUS dHEPIHH B
ouocpepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
6I/IOHOFI/I‘-ICCKYIO TCPMHUHOJIOTUIO U CHMBOJIMKY [JIsI JOKa3aTCJIbCTBA
POJICTBa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPraHM3MOB ¥ Cpelbl OOWTaHMS;, CIUHCTBA YCIOBEYCCKHX pac;
HEOOXOAMMOCTH 370pOBOr0 00pa3a H3HU, COXPAHEHUs pa3HO00pasus
BUJIOB U DHKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHHMS IPHPOABI M

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OICHHBAaTh HWHMOPMAIHUIO OUOJIOTHYECKOTO
COJICP)KaHUs; MHTEPIPETUPOBATH ITUUYCCKUE ACIEKTHI COBPEMEHHBIX
HCCIIeTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBath r100anbHbIC AKOJIOTUYECKUE poOIIeMBI
COBpEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO
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INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOT'MHN

Kon

1.1

1.2

1.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

buonorus xak HayKa. ’KuBbIe CUCTEMEI U HX HU3YUCHUC

CoBpeMeHHass OuoJOrMsi — KOMIUIEKCHas Hayka. bBHoJOruueckue Haykd u
n3ydaemble UMM TpoOnembl. DyHIaMeHTalbHBIC, TPUKIATHBIE W ITOMCKOBBIC
HayYHBIE HCCIICIOBAHNUS B OMOJIOTHH.

3HayeHue OWONOTMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kapTunbel mupa. Ilpodeccun, cBs3anHple ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
MPAaKTHYECKON JICSTENBHOCTH YeJOBEKa: MEIHIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBILIUIEHHOCTH, OXPaHe IPUPOABI

JKuBble cucTeMBbl Kak mpeaMeT M3ydeHHs Onosioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIOXKHOCTHh U
YIOPSIAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHU3aldM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, DKOCHUCTEMHBIHA
(OuoreoneHoTnueckuit), O6uocdepusiit. I[lporecchl, MPOUCXOAANIME B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >XKUBOTO. JKM3HBb Kak (opMa CYIIECTBOBAHUS

MaTepuu

Meroasl Oumomornueckoid Hayku. HaOmroneHue, wu3MepeHHE, DKCIEPUMEHT,
cucrteMarusanus, wmertaaHanu3. lloHsaTMe O 3aBUCHMMONM W HE3aBUCUMOM
nepemeHHou. IlnanupoBanue skcnepumenTa. IlocTaHOBKAa M MpoOBEpKa T'MIIOTES.
HyneBas runore3a. [lonstue BBIOOpKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Onosnornueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH IONTYYCHHBIX PpE3yJIbTaTOB.
[IpuunHBl UCKaXKEHUSI PE3YIbTATOB AKCIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO

TECTa

Krnerka kak Omonorudyeckas cCucTeMa

2.1

Knerka — cTpykTypHO-(QDYHKIIMOHAFHAS €IUHHIA XKUBOTO. VICTOPHS OTKPHITHA
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neiineH, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOW KJIETOUYHOU TEOpUH.
MeTo bl MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomaTorpadus,
anexkTpodopes, METOH MEUYEHBIX aTOMOB, muddepeHnnaIbHOe

LHEHTPU(PYTHPOBAHUE, KYIbTUBUPOBAHUE KIIETOK
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XHMMHYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPaMUKpPO3JIEMEHThl. Bona u

e€ poJib KaKk pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYpPUPOBAHMU KIIETKH,



2.3

TEIUIOperyasiuuu. MuHepanabHble BELECTBA KIETKH, UX OMOJIOruyeckas poJlb.
Ponb kKaTMOHOB U aHMOHOB B KIIETKE.

buonornueckne monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OENKOB.
CtpykTypbl OenkoBod Mojekynbl. [lepBudunas cTpykTypa Oejka, MeNnTHIHAS
CBs3b. BTOpuuHas, TpeTuuHas, dYeTBEpTUYHAsI CTPYKTYphl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorudeckue GyHKIUU OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUIbl, OJUTOCAXapUAbl M IOJIHCAXAPUIBL.
OO0muit mmaH cTpoeHuss U (PU3MKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJOB.
Buonornveckne GyHKINU YTIIEBOJIOB.

Jlumuael. T'uapodunbHo-rupodoOHbIe cBolcTBa. Kiaccupukanus TUNHUIOB.
Tpurnuuepunsl, dochonunuabl, BOCKH, CTepouabl. buonormueckue GyHKIUU
munuoB. O0mIMe CBOMCTBAa OMOIOTUYECKHX MEMOPAH — TEKYYECTh, CITOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIIPOHULIAEMOCTb.

HyxneunoBbie kucnorel. JIHK u PHK. CrpoeHne HyKJIEMHOBBIX KHCIOT.
Hyxneotuapl. [Tpuanun xkommiementaprocty. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxnenue u ononorudeckue ¢pynknuu JJTHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynbsl AT®. Makposprudueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUYHUKH, UX QYHKITUHU B
kietke. CeksennpoBanue JJHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWODU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

Tumbl  KJIETOK: dyKapuoThdeckas M HpokapuoTuyeckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue MpoKapuOTHYECKOW KieTKu. KieTouHas cTeHka OakTtepuil M apxeil.
Oco0eHHOCTH CTPOEHUSI TETEpPOTPOPHON W aBTOTPO(DHONW MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenre M (yHKIMOHUpPOBaHME dyKapuoTHdeckoil kierku. Ilna3smarmueckas
MeMmOpaHa (mazmanemma). CTpykTypa Iula3MaTHuecKoil MeMOpaHnsbl. TpaHcmopt
BEIIECTB  4Yepe3 IUla3MaTH4YecKyld MeMOpaHy: maccuBHbIM  (nuddysus,
obOneruénnast nud@ysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponuriaemocts MemOpanbsl. Pabota HaTpuii-KanueBoro
Hacoca. DHJOLMTO3: MHHOLMTO3, (arouurto3. DK301uT03. KierouHas CTeHKa.
CrpykTypa 1 GyHKIMU KIETOYHON CTEHKH PACTEHUH, TpHOOB.

Huromnaszma. I[urozons. Ilutockener. JIBmwkenue uuroruiazMbel. OpraHOUIbI
kiaeTku. OnHoMeMOpaHHBbIE OpPraHOMABI KIJIETKH: SHJAOIUIa3MaTHYecKas CeTh
(OIIC), anmapat 'onbmku, JTU30COMBI, UX CTpO€HUE U (GYHKUMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHue TPaHyISIPHOTO PETUKYIyMA.

Cunre3 pactBopuMBIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpanynspHBIA) SHIOIUIA3MAaTHYECKUN peTHKYIyM. CekperopHas (QyHKIHS
annapara [ompmxu. TpancmopT BemecTB B KieTke. Bakyonu pacTHTEIbHBIX
kietok. Knerounsiit cok. Typrop.

IToryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenne W (QyHKIIMA MHUTOXOHAPUNA W TuiacTuA. llepBuuHbBIC, BTOPUYHBIC H
CIIO)KHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOILUIACTHI,
XPOMOILIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hemem0Opannble opraHougsl kinetku CrTpoeHue U (YyHKIMM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii nentp. CrpoeHMe M JABHXKEHHE >KTYTHKOB H
pecHrueK. MUKpOTpyOOUKH UTOILIAa3MBL. LIeHTpHOMb.

Anpo. Obonouka sapa, XpOMaTHWH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE U
¢byaknuu. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Kinerounsle BxmodeHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHON)

AcCUMUIISIIIMSL U JTUCCUMIIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHbIN. YdacTue Kuciopoia B OOMEHHBIX
npoueccax. OJHepreTudyeckoe oodecriedeHue KiIeTKu: mnpeBpaiieHue ATD B
oOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KJIETOYHOTrO
metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOWCTBA M MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnmuns GepMEHTOB OT HEOPTAaHMUECKUX KaTain3aTopoB. benku-
aKTHBATOPbl M OENKH-UHTUOMTOPBL. 3aBUCUMOCTh CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii OT pa3IuUHbIX (PaKTOPOB.

IlepBuyHBIl CHUHTE3 OpraHMYECKUX BeleCTB B KieTke. PortocuHTe3. Pomb
XJIOpOIUTACTOB B mporecce QorocuHTe3a. CBeroBas u TeMHOBas (asbl.
[IpoxyktuBHOCTH (oTOCHHTE3a. BnmsHue pa3snudHbIX (AKTOPOB HA CKOPOCTD
¢dorocunTe3a. 3HaueHne (POTOCUHTESA.

XemocunTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHIE
OakTepuu, Keae300aKTepuu, cepoOaKTEepHH, BOAOPOJHBIC OaKTepHwH. 3HAUYCHHE
XEMOCHHTE3a.

AnaspoOHble opranusMbl. Bunel Opoxenus. IIpoaykTsl OpokeHuss U UX
UCIIOJIb30BAaHUE UEJIOBEKOM. AHA’pOOHbIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHUHU M BO30YIUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3MBbl. JTambl dHEPreTHYeckoro oomeHa. [1oAroToBHUTENbHBIN
stan. [ mukonn3 — 6eCKUCIOPOAHOE paclIeTIeHUE TIIOKO3HI.

buonoruueckoe oxkucieHue, WM KJIETOYHOE JbIxaHHe. Polb MUTOXOHIpHI B
mporeccax OHMOJIOTUIECKOTO OKHCIICHHSI. [{uknmueckue peaKIuu.

OxucnurensHoe (ochopunupoanue. [Ipeumyiiecta a3poOHOTO MyTH oOMEHa
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BEIIECTB Iepe aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO0 0OMEeHa

Peakuun matpuuyHOro cuHTe3a. [IpMHIMO KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTrO cUHTe3a. Peanusanus HacneacTBeHHON nHpopmanuu. ['eneTnyeckuit
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusblii cunre3 PHK. Ilpuniumnst
TPAHCKPHUIILUHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIIIEIBHOCTh, aCUMMETPUUYHOCTb.
Tpancnauus u e€ srambl. Yyactue TpancnoptHbix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanwe amuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoma y IpoKapuoT U 3yKapuoT. Perynsanus akTUBHOCTH T€HOB Y
npokapuor. ['mmore3a omepona (®. XKakob, K. Mano). Perymsiuust oOMEHHBIX
IIPOLIECCOB B KieTKe. KneTouHbIil romeocTas.

Bupycesl — HekieTrouHbsle (OpMBI JKU3HH M OOnMraTHele napasutel. CTpoeHHe
HPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychble 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIIWJ[, COVID-19,

CouaJIbHBIC U MCIUITUHCKHUEC HpO6JICMLI

Knerounsnii mwkn, ero mepuonbl U perymsamus. HWHrepdaza u  MUTO3.
Oco0eHHOCTH TPOIECCOB, MpOTeKalmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto. I[lpecunretmyeckuid  (MOCTMUTOTHUYECKUM), CUHTETHYECKUH U
HOCTCUHTETHUYECKUH (IPEMUTOTHUECKUI) EprUOibl HUHTEP(A3bI.

Marpuunsiii  cunte3 JHK — pemnmukamusa. IlpuHnmnsr perummkanuum  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, aAHTUIIAPAJLICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTWIl. JIWMIOWmHBIA U
rarionHbli  Habopbl XpoMocoM. ['omonorunynsie Xxpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne xinerkn — MuTo3. CTaguu MUTO3a U MPOMCXOMAIIME B HUX IPOLECCHI.
Tunsl mMuto3a. KapuoknHe3 m nurokmHe3. buonornueckoe 3Ha4eHHE MHTO3a.
Perynsuus mutotndeckoro nukia kiaetku. IIlporpammupyemas kierouHas rudesb
— aronTo3.

qDy'HKLII/IOHaJIBHaH TCHOMMKaA

3.1

Opl"aHI/IBM Kak OMOJI0ru4yecKas CUCTeEMa

OIHOKIIETOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBbl.

®dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYash BETreTaTUBHOE) |
nmosoBoe. Buapl  O6ecnooro  pa3MHOXKEHUS:  TMOYKOBAaHUE,  CIOPYIISAIUA,
(parMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pa3muoxenue. IlonoBbie kieTku, win ramersl. Meios. Ctaauu menosa.

IToBenenue xpomocoM B merose. Kpoccunrosep. buonornyeckuii cmpici Meiiosa
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1 TI0JIOBOTO ITporecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe paszButue. 'amerorene3 y XUBOTHBIX. llosioBbIe »kemne3bl.
OOpazoBaHue u pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTeHe3.
Crtpoenue mnojoBbIX KiIeTOK. OIIOIOTBOpEHHE U HSMOpPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHHUS: HAapyKHOe, BHyTpeHHee. [lapTenorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3mMoB (oHToreHe3). Craauu sMOpHOreHes3a
JKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpooaenue. Tunsl apodnenus. OcoOeHHOCTH
NpoOJieHNs MIICKONUTAIONIMX. 3apObIIIeBbIe JIUCTKU (TacTpysuus). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJBbIIIEBbIX JINCTKOB. B3amMHOE BIMSHHE 4YacTel
pa3BUBAIOIIETOCS 3apofbllia (SMOpUOHATbHAS WHAYKIMS). 3akiajka IUIaHa
CTPOEHMSI >KMBOTHOTO KakK pe3yJbTaT HEPApXUUYECKUX B3aUMOJICHCTBUN TEHOB.
Brnusaue Ha SMOpHUOHAIBHOE PAa3BUTHE PA3IWYHBIX (HAKTOPOB OKPYKaAIOIIEH
CpeIbl.

Poct u pazutue xuBoTHbIX. [locTaMOpronanbublil nepuoa. [psmoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y Oecrno3BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. buosornueckoe 3HaueHUWE MNPSAMOrO M HEMPSIMOIO pa3BUTHA, HX
pacrpocTpaHeHue B Tmpupoje. Turmbl pocTa XKUBOTHBIX. (DaKTOpBI peryssiuu
pocTa >KMBOTHBIX M deyioBeka. CTaguu MOCTIMOPHOHAIBHOIO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepropl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasutue pacteHuil. ['ameroputr um cropodur. Meiio3 B
KU3HCHHOM IMKJIe pacteHuil. OOpa3oBaHMe cmop B TIpolecce Mekosa.
l'amerorenes y pactenuit. OIUIOJOTBOpPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTeHuid. OOpa3oBaHue 1

pa3BuUTHE ceMeHH. MeXaHU3Mbl PEeryJIslUNd OHTOT€HEe3a Y paCTeHHUM U AKUBOTHBIX

I/ICTOpI/IH CTAaHOBJICHUA MW pPa3BUTUA T'CHCTHUKHM KaK HaYyKH. OcCHOBHEBIE
TeHETHUYECKHUE IIOHSATHSA W CHUMBOJEBIL. [ OMOIOTMYHBIE XpOMOCOMBI, AJJICIIBHBIC
T'CHBI, AJIBTCPHATHUBHBLIC IIPU3HAKHU, ILOMI/IHaHTHHﬁ u peHeCCI/IBHHﬁ IMPU3HAK,
TroMO3uroTa, rerepo3urora, 4YuUcCTas JIMHUA, FI/I6pI/IJIBI, I'CHOTHII, q)eHOTI/IH.
OcHOBHbBIE MCETOJbI T'CHCTUKU! FI/I6pI/I)10J'IOFI/I‘-IeCKI/II71, I_II/ITOJ'IOFI/I‘IGCKI/II\/’I,

MOJIEKYJIIPHO-T€HETUYECKUN

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aK0H eInHO00pa3us
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoit 3akoH
MeHnnens — 3aKkOH paclleIUICHUs IMpU3HAKOB. [luTolmornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umores3a YuCTOTH raMerT.

AHanusupyroniee CKpemuBaHue. [IpoMexKyTO4YHBIM XapakTep HAclIeAOBaHUS.
Pacmiennenne npu3HakoB IpH HENIOJIHOM JJOMUHUPOBAHUH.

Jurnbpunnoe ckpemmBanue. Tpertwii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacCJICAOBaHUA IMIPHU3HAKOB. I_[I/ITOJ'IOI‘ MYCCKUC OCHOBBI I[I/IFI/I6pI/II[HOl" (¢}
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CKpEILMBaHHUS.
CuerieHHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CuerieHHOE
HACJIEIOBAHME TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY T'eHaMu. XPOMOCOMHAs
TEOpPHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OINPENECHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIlli U T€TEpPOraMeTHBIM MmoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. llneldoTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBIM auienu3M. B3auMOAEHCTBUE HEAIEIBHBIX T'E€HOB.

Kommnemenraprocts. Onucras. [lonumepus

BiaumoneiicTBrie renotuna u cpessl pu hopmupoBaHud GpeHoturna. Mi3MeHYnBOCTb
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBIE MPHU3HAKK. BHIbl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAsI U HACTICJICTBCHHAS.

MoudukanmonHas ~ M3MEHYMBOCTh.  Pomb  cpenpl B (hopMUpOBaHUH
Mo M (pUKaMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuanmoHHbIi psg
u BapuanmoHHas kpuBas (B. Woranncen). CsoiictBa MOIU(pHUKAIIMOHHON
W3MEHYHUBOCTH.

T'enoTurmueckas m3MeHYNBOCTh. CBOMCTBA IEHOTUIIMYECKON M3MEHUYMBOCTHA. BHanl
TeHOTUTTMYECKO N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHas u3MeHYMBOCTh. Mei03 ¥ TOJOBOM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHYMBOCTU B CO3IaHUU
TeHETHYECKOTO Pa3HOOOpasus B Mpe/eiaX OJHOTO BU/IA.

MyrtanmonHas ©I3MEHUYUBOCTh. BUJibl MyTaluii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M WMHIYUMPOBAaHHBIE MYyTAalMU. SIEpHBIE M IUTOILUIA3MaTHYECKUE
MyTtanuu. COMaTHYECKUE U MOJIOBbIE MyTalUH. [ [pHurHBI BOSHUKHOBEHUS MYTAIIHH.
Mytarensl ¥ WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIIMOHHOTO
nporecca. 3aK0OH TOMOJIOTHUYECKUX PAJIOB B HacneACTBeHHON n3menunBocT (H..

BaBI/IJ'IOB). BHe;mepHaﬂ N3MCHYHMBOCTD U HACJICACTBCHHOCTb

Kapuotun wuyenoseka. MexayHapolHas MNporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yenoBeka. MeToabl  M3y4YeHUsT T[EHETMKM  4eJIOBEKAa: T'€HEeaJIorMYecKui,
OJIU3HEIOBEINH, IIUTOIrCHETHYCCKHIA, MOMYJISAIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE ornpeeIeHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[1I[P-anamm3a. HacnexncrBeHHple — 3a0oyieBaHHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 00s1€3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MPEIPACIIONOKEHHOCTHIO. 3HAYCHHE MEAUIIMHCKOW T'€HETUKU B IMPEIOTBPAILICHUN

U J€YEHNH I'eHETHYECKHUX 3a00JIeBaHni uesioBeka. CTBOJIOBEIE KIIETKU
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4.1

JloMecTukaius 1 ceneKius. 3apokIeHUE CeNEKIMU U ToMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX PACTEHUIA.
Ponb cenexkiyu B co3naHuM COPTOB paCTEHHM U MOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSZIOB B HACIEACTBEHHOM u3MeHuumBoctH H.U.
BasuiioBa, ero 3nadeHue Jj1sl CEJICKIIMOHHON pabOoTHI.

Metoapl  ceneKUUMOHHOW paboThl. VCKyCCTBEHHBIH OTOOp: MAacCOBBIM H
WHJIUBUIYJIbHBIM. OTanel KOMOHMHAIIMOHHON CEJIEKIIUH. HUcneiTanue
MPOU3BOAMTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO OIEHKH
(eHOTHIIa TOTOMCTBA M OTOOP 1O TeHOTUITY ¢ momMonibio ananmu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CEeJIeKIIMOHHOM paboThl. PaanannoHHbIi u
XUMHUYECKU MyTareHe3 Kak HCTOYHHK MYTalMii y KyJIbTYpHBIX (Qopm
opranu3MoB. Mcronp30BaHWE€ TEHOMHOTO PEIAKTUPOBAHUS H  METOJOB
pekomOuHanTHBIX JIHK ms momy4yenust ncXxoMHOTO MaTepuaia Jijisl CEIEKIUH.
[omyyenne mnonuruionoB. BHyTpuBHmoBas rulpummsaiwms. bruskopoacTBeHHOE
CKpelMBaHue, WM WHOpuAMHT. HepoacTBeHHOE CKpeIvMBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero npuuunbl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas
ruOpuamsanus. [lpeongonenne Oecrutomusi MEXBHIOBBIX THOpUIOB. JlocTimkeHus

CEJICKLIMY PACTEHUI W KUBOTHBIX

OOBEKTHI, UCIIOJIb3yEeMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepUCTHKAa. TpaaullmoHHas  OWOTEXHOJIOTHS:
xJie0oneueHne,  MOJyYeHHEe  KUCIOMOJOYHBIX  TMPOJIYKTOB,  BUHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHUOIOTUYECKUX TEXHOJIOTHI.
[IpousBoacTBO  Oenka, AMHUHOKHMCJIOT ¥  BHTaMHHOB. HckyccrBeHHOE
OIUIOAOTBOpEHUE. PEKOHCTPYKIMS SWLEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUIaHTALUU SAEP KIETOK.

XpoMOCOMHasi W TeHHasg WHXeHepus. VICKyCCTBEHHbIM CHHTE3 T€Ha |
KoHCcTpyHpoBanue pekoMOuHaHTHbIX JIHK. JlocTwkeHus © TepCHEeKTHUBBI
XpOMOCOMHOM ¥ TEHHOW WHXXEHepHuH. MeaulruHCKrue OHOTEXHOIOTHH.

Hcnons30BaHNE CTBOJIOBBIX KJIETOK
Cucrema n MHOFOO6pa3I/Ie OpTraHU4Y€CKOro Mupa

buonorudeckoe  pasHooOpa3ue  OpPraHHU3MOB. CoBpeMeHHass  cUCTeMa
OpraHMYECKOro Mupa. IIpHHIUIBI KiIacCH(PHUKAIMKH OpraHu3MOB. (OCHOBHBIE
CUCTEeMATHYECKHUE TPYIIITHI OPraHu3MOB.

OCco0EHHOCTH CTPOCHUS W JKU3HEACATEIHBHOCTU OJHOKIECTOYHBIX OPTaHU3MOB.
BakTepuu, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJAOPOCIH, APYTUE
npoTucThl. KooHnabHBIE OpraHnu3MEbl. J|BIKEHHE OTHOKJIETOYHBIX OpPraHNU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliTa y OJHOKIECTOYHBIX OPraHHU3MOB.

PaznpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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MHOrokjIeTouHbIE pacTeHUs. B3auMOCBS3b YaCTEl MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak eauHoe uenoe. TkaHu pacreHud. TUIIBI  pAcCTUTENBHBIX  TKaHEM:
oOpasoBarenbHasi, TOKPOBHAs, TMPOBOJAINAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHocTH cTpoeHUS, GYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpTaHax pacTeHUI

BereraTtuBHbIE M r€HEpATUBHBIE OpPraHbl pacTeHuil. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /IBu>keHre MHOTOKJIETOYHBIX PACTEHUIN: TPOIIU3MBbI U
Hactuu. llormomieHune BOIBI, YIJIEKUCIONO Tra3a W MUHEPAIBHBIX BEILIECTB
pactenusimu. Jlpixanue pactenuid. Auddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHHil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrtukyna. CpencrBa NMacCMBHOW M XHUMHUYECKOH
3amuThl. OUTOHUU B

PazmpaxuMocTs U perynanus y OpraHu3moB. Pa3apa)kuMoCTe M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

4.6

MHOrOKJIeTOUYHbIE  JKHBOTHBIC. B3amMOCBI3bp  dYacTeifi  MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4esoBeKa. THUIIBI
JKNBOTHBIX TKaHeﬁI SNUTCiInaaIbHasdg, COCIUHUTCIIbHAA, MBIIICYHAA, HepBHaH.
OcobeHHocTH CTpOocHMS, (QYHKIMA M PACHOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbsl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIUHA OPraHOB M CUCTEM OpPIraHOB.
Omopa Ttena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHblil 1 BHYTpeHHHH ckeneT. CTpOEHHME UM THUIBI COCIUHEHUS
KOCTEH.

JIBukeHHe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTanue >kuBoTHBIX. [luTanue
MMO3BOHOYHBIX >KUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHoe npixanue. XKabepHoe u
JNErOYHOE JIbIXaHHUE.

JIpIXaHW€e ITO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX XKMBOTHBIX. J[pIXaTenpHas cucrteMa 4esnoBeka. MexaHu3m
BEHTWISALIMU JIETKUX Y MNTUL M MJIEKONUTAIOMMX. TpaHCIOPT BELIECTB Y
opranu3MoB. TpaHCHOPT BEWECTB Yy XKMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucTeMa  IO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. Bblfenenue y opranuzMoB. Beinenenue y
XKUBOTHBIX. COKpaTUTENbHbIE BaKyosd. Opransl BeeseHus. CBsI3b OJIOCTHU Tela
C KPOBEHOCHOM M BBIICTUTENBHOW CHCTEMaMH. BrpineneHne y mNO3BOHOYHBIX
JKUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [loKpoBBI M HX

IIPOU3BOJIHBIE.
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PaznpakuMoCTh U peryisius y opranu3MoB. Pa3apakuMoCcTh Y OJHOKIETOUHBIX
opranu3moB. Takcuchbl. Pa3apaXXMMOCTh W peryisius y MHOTOKIETOYHBIX
pacteHwuii. PocToBBIC BelllecTBa U X 3HAUCHHE.

HepBHast cucrema u peiieKTOpHasi perylisiius Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cuctema u €€ oTaebl. IBOJTIOIMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB u mnporpamMm sl 3G(EKTUBHON (HYHKIIMOHATBLHOMN
AHHOTAIlUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MUKpPOOPraHU3MOB, PaCTEHUH, )KMBOTHBIX U YEJIOBEKA
OpranusM 4esnoBeKa U €ro 310pOBbe

Opranel 1 cuCTEMBI OPraHOB 4YenoBeKa. OTAEbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHas nyra. besycioBHblE U yCIOBHBIE
peduiekcel. I'ymopanbHast peryiasuust M SHAOKPHHHAs CHCTEMa JKUBOTHBIX H
yesoBeka. JKenesbl S9HAOKPUHHONW CUCTEMBI M MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM W SHIOKpUHHOM cucteMm. ['mnoramamo-runodusapHas

cuctema. Pednekc u pednekropHas agyra. besycnoBHbIie U yCI0BHBIE pedIeKCh

3amura opranuzMa oT Oose3Heil. IMMmyHHast cucteMa denoBeka. KieTouHblii 1
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBIN, NpuOOPeTEHHBIN crenuduuecKuii
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro ummyHutera (IL.Dpnux,
®.M.bepuer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poub

BPOXKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBenocnast cucrema u e€ opranbl. Cepuie, KpOBEHOCHBIE COCYIbI H KPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ peryssus

eixanue genoBeka. uddysus razoB yepes3 MOBEPXHOCTh KIETKH. JpIxaTenpHas
CUcCTeCMa YCJIIOBCKA. I[BIX&TGJIBHEUI MMOBCPXHOCTh. PGI‘YJISILII/ISI AbIXaHUA.

JlpixaTenbHbie 00bEMBI

[MumeBapurensbHas cucrema uenoBeka. OTnenbl MUILIEBAPUTENBHOTO TPAKTA.
[MumeBaputenbHble  Kene3bl.  BHYTpUNONOCTHOE M BHYTPHUKJIETOYHOE
NHILEBapeHue

ITokpoBel ¥ ux mnpousBoauble. Opranbl BbiAeneHus. [louku. Crpoenue u
¢yHkuonupoanre HeppoHa. OunbTpanus, cekpenuss 1 00paTHOE BCACHIBAHUE
KaK MEXaHU3MbI pabO0Thl OpraHoB BblJeneHuss. OOpa3oBaHuEe MOYH Y YeJIOBEKa
JIBukeHue uesnoBeka: MblleyHas cuctema. CkelleTHblE MBIIIIBI U UX padorta.
CtpoeHue U TUIIbI COeAMHEHUS KOCTEH

Teopus 3Bomtonuu. PasButue xu3Hu Ha 3emiie

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennocbulku  BO3HUKHOBEHMS

JapBUHHU3MA. KuzHp u Hay4dHas ACATCIbHOCTD 4. Z[apBI/IHa.
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JBrokymye cuiibl 3Boionuu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3MHOXKEHHUSI OpPraHu3MOB, HACJIEICTBEHHAs M3MEHUMBOCTh, OOphba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunternyeckor teopun sBomtonuu (CTD). HelitpanbpHas Teopus
sBostonnd. COBpEeMEHHasi SBOJIIOIIMOHHAS OMOJOTHs. 3HAYCHHE SBOJIIOIMOHHON

TEOpuU B GOPMUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Momynsuus kak sieMeHTapHas enuHuma 3Bomonud. COBpEeMEHHbBIE METOJIbI
OLIEHKM TEHETUYECKOTro pa3sHOOOpa3ust M CTPYKTYphl mnomyssiuuid. V3meHenue
reHo)oHAa MOMYJSIUK Kak SJIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble  (aKTOpbl  (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeH4YMBOCTh. Jlpelip reHOB — ciydaiiHble
HEHAIlpaBJICHHbIE W3MEHEHUs 4YacToT ajuleided B monmyasuusx. Odgexr
OCHOBATEJIA. Murpanuu. N3omanus MOMYJISLIAN: reorpaduueckas
(mpoctpaHCcTBeHHAs ), OMoIorHIecKast (PEpOayKTUBHAS).

EcrectBennblii  oTOOp — HampaBisionmid  ¢axtop dBomoUH. DOpMEI
€CTECTBEHHOTO  0TOOpa: JBIKYIIUMH, CTAOMIM3UPYIOMIUN, Pa3pbIBAIOLIUI
(mu3pyntuBHBIA). [TomoBoi oTOOP.

[IpucrocoOIeHHOCTh ~ OpPTaHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLHUH.
Bo3HukHOBeHHE — MpHCIIOCOONeHMH Yy — OpraHusmoB.  ApoMopdo3bl U
uanoanantauuu. [Tpumeps! npucnocobaeHuit y opraHuzmMoB. OTHOCUTENBHOCTb
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum U CTpyKTypa. BumooOpazoBaHue Kak pe3yiabTar
MUKpOsBoJtorun. M3omsamus — ximoueBoil ¢akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHHUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMITaTpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIN3AIIHS,
ruOpuansanys). JmuTenbHOCTh 3BOIIOUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOpMHUPOBaHKS OMOJIOTHYECKOTO pa3HO00pa3usl.

Ponb 3BONIOLIMOHHON OMONIOTHM B pa3pabOTKe HAy4YHBIX METO/OB COXPaHEHHS
OmopazHooOpa3usi. MUKPOIBOIIONKA W KOIBOJIIOIUS TAPA3UTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc HeH

6.3

MCTOIH:I HU3YUYCHUSA MAKpPOSBOJIIOIHWH. ITaneoHToOMIOTHYECKHE MCTOAbl M3YUYCHU
sBomonun. [lepexoanbie GopMbI U GUIIOTEHETUYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduyeckue meroasl uzyueHus spoironuu. CpaBHeHue (uopsl u hayHbl
MaTepUKOB U OCTPOBOB. bruoreorpadudueckue oonactu 3emiid. BUIbI-oHISMUKY U
PEIUKTEL.

9M6pI/IOHOFI/I‘IeCKI/Ie n CpaBHI/ITeHLHO-MOp(I)OJ'IOl"I/I‘IeCKI/Ie MCTOAbl H3YUCHUA
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IBOJIIONMH. [ €HeTHYeCKHe MEXaHU3MbI ABOJIIOIIMM OHTOTEHE3a W TIOSBIICHUS
OBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
PynumeHntapHple  opraHbl W aTaBU3MbL.  MOJIEKYJISIpHO-TCHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  DBOJIOIUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI IMOCTPOCHUS (PUIOTCHETHYECKUX
JIepEBBEB.

XpPOMOCOMHBIE MyTallUU U YBOJIIOIHSI TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmia) 3BOIOIMHA. HeoOpaTHMOCTh IBOIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUN

Hayunbple rumorespl NpPOUCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrnepMusi. JloHay4Hble IPeICTaBICHUS O 3aPOKICHUM KU3HU (KPEallMOHU3M).
I'mmoTe3a MOCTOSAHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Penu, JI. Cpnammanumanm, JI. Ilactepa. IlpoucxoxkneHue XHU3HU H
acTpoOMOJIOTHSI.

OcHoBHBIE 3Talnbl HEOpraHMYecKoW 3BoJrouuu. IlnanerapHas (reosiornueckas)
IBOMIIONMSL. XMMHYEcKass »3BOJIOLUA. AOHMOTEHHBIM CHHTE3 OpraHMYECKHX
BemecTB u3 Heopranmdeckux. OmpiT C. Mwmmepa u I'. FOpu. OOGpaszoBanue
nosmMepoB u3 MoHomepoB. KoanepBatHas runore3a A.JM. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonjeilHa, reHeruueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Uctopust 3emnu u metoanl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ meroabl. OTHOCUTENbHAS M AOCOJIOTHAS TE€OXPOHOJIOTHUS.
I'eoxpoHosornyeckas 1mkasa: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HauanpHble 3Tanel opranndeckoi 3Boitouud. [losiBIeHne M 3BOJIIOIUS MEPBBIX
KJIETOK. OJBoyonus MeTtabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHaJIoOT MEPBBIX HA 3eMIie COOOIIEeCTB.
CrpomaronuTsl. I[IpokapruoThl U 9yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE MPOUCXOXKIECHHE
BUpYycoB. IIponcxokieHue MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HHKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHNU3MOB.

OcHOBHBIE 3Tambl JBONIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(ho3bI
pactrenuii. Bpixon pacteHuid Ha cymy. [losiBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CeMmeHHble pacTeHus. [IpouncxoxkneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE D3Tambl 3BOJIONUU JKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBbie Xop10BbI€ )XkUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampuodbuit u pentwimii. [I[poucxoxaeHne MICKONHUTAONINX U
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ntuin. [lpuHnun kmrodeBoro apomopdo3a. OcBoeHHE OECIIO3BOHOYHBIMH U
MO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emMiie 1Mo 3paM U Mepuoaam: apxeu, MpoTepo30H, naaeo3o0i,
Me30301, KaiHO30M. OOmas XapakTepUCTHKAa KIWMaTa H TEOJOTHYECKUX
npoueccos. [losBneHne 1 pacuBeT XapaKTepHbIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€r0 YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAaHHUS — SKOJOTHYECKHE KPHU3UCHl mpouwioro. [Ipuuunbl u
CJIEJICTBUSI MAcCOBBIX BbIMHpaHUil. COBPEMEHHBII 3KOJOTUYECKUI KPHU3UC, €0

0COOEHHOCTH

Paznenst m 3agaunm  anTpomosyoruu. Meronpl aHTpornosiornd. CTaHOBIIEHHE
IPEJICTaBICHUN O IPOUCXOKICHUU yesioBeKa. COBpEMEHHbIE HAYUHbIE TEOPHH.
CxoncTBO 4enoBeKka C KMBOTHBIMH. CHCTEMATHYECKOE IIOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMH:  CPAaBHMTEIBHO-
MOpP$OJIOTHIECKHE, AMOPHUOTIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
nosepeHueckue. OTINYMs YeI0BeKa OT KUBOTHBIX. [IpsIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JBuxymue cuiabl ((akTopbl) aHTPOIMOTeHe3a: OMOJOTHYECKHe, COIHAlIbHBIE.
CooTHotieHrne OMOIOTHYECKUX U COITUANTBHBIX (DPAKTOPOB B aHTPOTIOTCHE3E.
OcHOBHBIE CTaIMM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEIKH JIFOJIEH.
UYenoBek  yMenbld, IT€pBbIE  HM3TOTOBICHUSA  OpyAudl  Tpyaa. UYenosek
MPSMOXOAIIMNA W TEPBBIM BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reiienpOeprekuii — oOmuUi TpeqoK HeaHAEePTAIbCKOTO YelIOBEeKa U YelIOBEKa
pasymHoro. YenoBek HEaHIEPTaJbCKUM KakK BUJ JIIOJEH XOJOAHOTO KJIMMATa.
YenoBek pa3yMHbI COBPEMEHHOI'O THIIA, JEHHCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 peneaamMu AQpuKH.

DOBOJNIOIUS COBPEMEHHOI'O uesnoBeKa. EcCTecTBEHHbI OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lonmymsuuoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3¢(HeKT oCHOBATENS» B MOMYJISALMIX COBPEMEHHOTO
YEJI0BEeKa.

UYenoseueckne pacel. [lonatne o pace. bompmme pacel:  eBponeongHas
(eBpasmiickasi), aBCTpaslo-HErpoujHas  (IKBATOpUANbHAS),  MOHIOJOHUIHAS
(a3maTcko-aMepHuKaHCcKasi). Bpemss u myTu paccereHHsl 4yeloBeKa MO IUIaHEeTe.
EauncTBO  4yenmoBeueckux pac. HaydHas  HECOCTOSITENIBHOCTH — pacu3ma.
[IpucrocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSAM OKPY)KAIOLIEH Cpebl.
Bnusnue reorpaduueckoit cpeasl W apeiida reHOB Ha MOPQOIOTHIO U

(1)I/I3I/IOJIOFI/IIO YCJIIOBCKaA

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMECPHOCTHU
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Pa3nens! u 3agaun s3xosorun. CBsI3b 3KOJIOTUU C IPYTUMH HaAyKaMHU.
Metoabl skonoruu. IloneBble HaOmOAECHUSA. OKCIEPUMEHTHl B HKOJOTHH:
npupoAHble U JabopaTopHble. MojaenupoBaHWE B HKOJOTHMM. MOHHMTOPUHT

OKPY’KaIOIIECH CpeJIbl: JIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

7.3

Dkonornyeckue (GakTopsl M 3aKOHOMEpHOCTH MX JeiictBus. Kiaccuduxanms
JKOJIOTUYECKUX (PakToOpoB: abWOTHUYECKHE, OHOTHYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JI€HCTBHA SKoNorndeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOoCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBET Kak 3KoJoruueckuii ¢akrop. [leiicTBue pasHbIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHu3Mbl. OKOJOTHYECKHE TPYIIIIbI
pacTeHMH W KUBOTHBIX II0 OTHOIICHHIO K cBeTy. CHUrHajbHas poJIb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak dkojormdyeckuil ¢akrop. JleiictBue Temmeparypbl Ha
opranu3mbl. [oMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojorumdeckwii  (paktop. IIpucmocoOmeHuss pacTteHuil K
HojJiepKaHuo BogHoro Oananca. Knaccudukanus pacTeHMid MO OTHOLIEHUIO K
BoJie. [IprcnocobeHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOWTaHMS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3JYyIIHAs, IOYBEHHas,
ryOMHHAs ~ MOJNOYBEHHAs, BHYTPUOpPraHM3MeHHas. (DU3UKO-XMMHUYECKHUE
OCOOEHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHusi opraHu3MoB K
YKU3HU B Pa3HbIX CPEAAX.

buonoruueckue putmbl. BHenHue 1 BHyTpeHHHE pUTMBbl. CyTOUHBIE U TOJIUYHbBIE
putMbl. [IpucrnocoOIeHHOCTE OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIl
KU3HU.

XKuznennsie Gopmer oprann3MoB. [lonsrne o xu3HeHHOU ¢opme. XKU3HEHHBIE
(opMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYCTaPHUYKH, MHOTOJIETHHE TPaBBI,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHHS U 00pa3a KU3HU.

buotnueckue Qaktopel. Buasl OMoTHYECKHMX B3aUMOAECHCTBHM: KOHKYpEHIUS,
XHMITHAYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomepamus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3auMoJIecTBUs  (Tommueckue, (Gopudeckue, (Hadpuyeckue). 3HAUYCHHE
OMOTMYECKUX B3aUMOJEHCTBUN Ul CYIIECTBOBAHHS OPraHU3MOB B Cpele

o0uTaHHA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XAPaAKTCPUCTHUKU TOITYJIALNH. HOHYJISII_[I/ISI Kak Ouojoruueckas

cuctema. Ponb HEOTHOPOIHOCTU Cpefibl, (PU3UUECKUX OaphbepOB U OCOOCHHOCTEH
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O6uosioruu BUIOB B (POPMHUPOBAHUHM MPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIIHIA.
OcHOBHBIE TOKa3aTENIM NOIMYJSLMHA: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
1I0JIOBAasi  CTPYKTypa, PpOKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLusl.

OKojorudeckass CTpykrypa nonyiasinuu. OILeHKa YHCIEHHOCTH IOIYJIALUU.
JluHaMuKa nomynsuud U €€ peryisanus. bUOTHYEeCKUH MOTEHIMaN MOMYJIALUN.
MopnenupoBanue IOUHAMMKM — nomyisinud. KpuBele pocTa  4HMCICHHOCTH
nonyssuud. KpuBble BbDKMBAaHMA. Peryisiiysi 4MCIEHHOCTH MOIYJISIIMH: POJb
(akTOpOB, 3aBUCIIIUX H HE 3aBUCSAIMIMX OT IUIOTHOCTH. OKOJOTUYECKHE
cTpateruu BUIOB (r- 1 K-cTparerun).

Ilonatue 006 »sKomoruueckoil Huile BuAa. MectooOutanue. MHoromepHas
Mozenb sKkoiormyeckod Humu Jx.M. XatumHcoHa. Pa3Mepsl skomornueckomn
Humy. [loTeHnmanbHas U peaau30BaHHAs HULIH.

Bun xak cucrema nomynsuuid. Apeanbl BUIOB. Buiael M uMX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  IOBEJEHUS W MWIPAlMA  KUBOTHBIX.

buonornueckue naBazun JYXCPOAHBIX BUAOB

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3M MexIy
opraHuzMamMu B OHOLEHO3e. ODKOCcHCTeMa Kak OTKpelTas cucrema (A.J[x.
Tencnu). OyHKUMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peiyleHThl. Tpoduueckue ypoBHH. Tpoduueckue LEenu U CETH.
AbuoTtnueckue O0noku skocucteM. ITouBbl M mibl B 3kocucteMax. KpyroBopot
BEILECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeIM 3KOCUCTEMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPaMU/Ibl YUCEI, OMOMACCHI U SHEPTHH.

HanpasneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKLeccuu. llepBuuHble U
BTOPUYHBIE CYKLUECCMM M WX IPHYMHBL. AHTPOIOTE€HHBIE BO3ICHCTBUS Ha
cykueccuu. Kimmmakcaoe coobiectBo. bruopasnoobpasue u moHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOILECTB.

[Ipuponsble 3KOCHCTEMBI. AHTPONOIE€HHBIE HKOCHCTEMBI. ATpPOIKOCHCTEMA.
ArporneHos. Pa3nuuns Mexxay aHTpOIIOT€HHBIMH U IPUPOTHBIMH 3KOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢diopa u
¢ayna. CunanTponusanusi ropoJckoi ¢ayHsl. buonoruueckoe u xo3siicTBeHHOE
3HA4YEHUE arpodKOCUCTEM U YpOO3KOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS
OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB B DKOCHCTEMAX.

IIepeHoc 3HEpruM M BELIECTB MEKIY CMEKHBIMH SKOCHUCTEMAMH. Y CTOWYUBOCTh
OpraHM3MOB, TMONYJSALUUMHA M DSKOCHCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ACHUCTBUI

buochepa — oOmennanerapHas oOosouka 3eMiH, T/I€ CYIIECTBYET WU
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cyliecTBoBajia JKHM3Hb. YueHue B.J. Bepnaackoro o Ouocgepe. Obmactu
ouocdepsl u e€ cocta. JKuBoe BeniecTBo 6uocheps! ¥ ero PyHKINU.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHocTH OHOChephl Kak
mIo0anbHOM  dKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME LHKIBI (yriepoja, as3ora).
PurmugnOCTS siBICHMIA B OHochepe.

3oHanbHOCTh Ouochepsrl. [lonsaTue o 6mome. OCHOBHBIC OMOMBI CYIIU: TYHIIpa,
XBOMHBIE Jleca, CMEIIaHHbIE U IIWPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
NYCTBIHM, TPOMHUYECKHE JIeca, BBICOKOTOPhi. KimMmar, pacTHTENbHBIA W
KHUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa U (yHKIMS XKHUBBIX CHUCTEM, OLIEHKAa UX PECYpCHOr0 MOTEHIMajia U
6urochepHbIX PYHKIMHA

DKoslornyeckue Kpu3uchl M WX NMpUUUHBL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHHE BO3AYIIHOW cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM CPEIIbI.
Oxpana BoaHbIX pecypcoB. Paspymienue mouBsl. OXxpaHa MOYBEHHBIX PECYpPCOB.
HN3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAaHBl MPUPOJIBI.
Kpacubie kauru. Oco0o oxpansiembie npupoansie Ttepputopun (OOIIT).
BboTtannueckue casipl U 30010THYECKHE TAPKH.

OCHOBHBIE MPUHLUIBI YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA M TNPHUPOJIBI.
PammonanbHOE  MPHUPONONONE30BaHHNE W COXpPaHEHHWE  OWOJIOTHYECKOTO

pazHooOpa3us 3eMiaun
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