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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueOHOMY mipeamery "buonorus" (mamee - Owomnorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHUH (enepalibHOi paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uizydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
yueOHbIe TPEIMEThl, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEeHUM IpOo(ecCHOHATBHBIM U BBICIIMM 00pa3zoBaHueM. B To jxe Bpems
KOKIBIA M3 OJTUX YYEOHBIX TNPEIMETOB JODKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C MpodopueHTanuerdn oO0ydaroumxcsi U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEAMIMHOM, KOJIOTUEH, ICUXOJIOTUEH, CITIOPTOM UIIU BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBiieHHE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTeabHoe (MHBApUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpOBaHHE [0 pa3jieiaaM U TemaM, paclpeleseHre IO Kiaccam,
PEKOMEHJIyeT TMOCJIEe0BaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HalpaBJIEHHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pasze >XKH3HU, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpy)Kawolled npupoAaHoi cpexne. B
nporpaMMe Mo OMOJIOTHM TakXKe MOKa3aHbl BO3MOXHOCTH Y4e€OHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  NIEATEIbHOCTH
oOy4arolmuxcss MO OCBOCHHUIO COACpX aHHUS OUOJIOTHYECKOro 0Opa3oBaHUs Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeaMer «buosnorus» Ha ypoBHE cpelHero oOuero oopa3zoBaHus
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



paciuiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O JKMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJTYyYEHUIO
Ononornyeckoro  o0Opa3oBaHMsl B By3aXx M OpraHM3alUAX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
paciiMpeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI AJIA MOCIETYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIONUMUCS TPU H3yYCHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CHCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIN TMOAXOABl K HW3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, BOJIOLUN OPraHMYeCKOro Myupa Ha 3emJie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3ydaroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€cEYUTh  OCBOEHUE
00y4aroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHHHM, MHOTO000pa3MM U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTHA M TOIJCPKAHUS HHTEpeca OO0ydJaroumxcss K OHWONOTHH HapsIy Co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalia B COACpPKAHUH MPOTrpamMMbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOiaéHHOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K ONPEAesIEHHON obnactu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxkeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00ECTIEUMBACTCS PELIEHUEM CIEAYIOLINX 3a]1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHHHM, MHOTO0O00pa3MM U OCOOEHHOCTSX OHMOJOTMYECKMX CHUCTEM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCeNOBaHU B Jjabopatopum W B mOpuponae (HaONoneHHe, HU3MEpEHHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXcsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IMpolleCCeé 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIJIEIOBaHUM, peleHus] OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOJOTHUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
I1EJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl IMOBEIEHUS B MPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, IKOCUCTEM, OUOChEphl), COXpaHEHUU COOCTBEHHOTO 370POBbS U 3J0POBbSA
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MaCHOCTH KU3ZHENEATENbHOCTH B YPE3BbIUAMHBIX CUTYaIUsX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarOIMMHUCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO11ee YynCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YIETOM CHEIU(UKU €ro COJASp)KaHWs W HAMpaBICHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alUsaX CpeaHEro
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MTPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBIIICTCSI TIPOBENICHNE JTA0OPATOPHBIX M TpPAaKTHYECKUX paboT. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEA0BATEIBLCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENETSeTCs y4uTeIeM Ha OCHOBE  HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

CopnepxaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiornst Kak HaykKa

CoBpeMeHHass Omosiorus — KOMIUIEKCHas: Hayka. Kpatkas uctopus pazBUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTHN.

3HadeHne OWonoruv B (pOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OUOJOTUM B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouosjoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiit. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,«uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTrue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. IlnanupoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnotre3. HyneBas runortesa. [lonarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PE3yJabTaTOB JKcriepumeHTta. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumbr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorndyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynaboparopHoe  oOOpylOBaHME  JUIsi  IPOBEIACHUSA
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KiIeTkH. PaboTe! P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmnvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bonma u e€ posb Kak pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KIETKH, UX OMOJIOruYeckas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBsi3b. BTopuuHas, TpeTU4Has, YETBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
O0mmii T1UTaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuino Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonorndeckue pyuakmum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekyinsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOEY.

Tabnuupel u cxembl: «llepuoguueckass TabavIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyNbl», «CTpoeHHEe MOJIEKYI
yrieBoioBy», «CTpoeHre MOJIeKyn JUnuAoB», «HyKJIEMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XMMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIii».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Tnasmatuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obnmeruénHas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
crerka. CTpyKTypa U QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHou bl
kietkn. OnHoOMeMOpaHHBIE OPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmapata ['onsmku. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHUIBI.
Ipoucxooscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMHA MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE W  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6omouka sipa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpOoeHHE  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHue CTPOEHHS KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

Jlabopatopnass paGora «VccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass padora  «/3ydeHue  [OBWKEHUS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BeLeCTB M NPeBpalIeHUe JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nuUSMeHmuvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dbotocunrteza. CretoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIE OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB nepes aHadpOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCcTpaIMuA

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUCCKU 0OMeH», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyIOBaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlaGopaTtopnass pabGora «/3ydyeHue  KaTaTUTUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KieTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOkucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszals reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. XKaxo6, K. MaHno). MonexkynspHvlie Mexanuzmvl SKCHPECcUuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, >XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus donvuux maccugog («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdasze. [loaroroBka KIeTKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUOBI MHTEP(A3HI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTUIll. JIUMIouaHbld W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenne ximetkn — MuTo3. CTaguud MHTO3a M IIPOUCXOMSIIME B HHX

npouecchl. Tumnbl muto3a. KapuokuHes U nutokune3. buonormdeckoe 3HadyeHUE
MHUTO3A.

Perynsnmst MUTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmaperus u eudenu Kiemox. «llugposas
KlemKkay» — ouourngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocom», «Permukarus JTHK.

O6opymoBaHHE: CBETOBOW MUKPOCKOII, MUKpOTIpErapaThl: «MHUTO3 B KIETKax
KOpEIIIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax ).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKICTOYHBIE TPHUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWATBbHBIC OPTaHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIMI 1 paciooXKEeHHUs TKaHEel B OpraHax pacTeHHI.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEMHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
PaCIIOJIOKEHUS TKAaHEW B OpPraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpAaTHUBHBIE OpraHbl pacTeHHid. Oprasel u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JXMBOTHBIX. HapyxHbIl M BHyTpeHHuUi ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BHOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOIBI,  YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosioctHOe 1
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue sxuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beimenenne y opranu3moB. Beinenenune y pacteHui. Beinenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs3b MOJIOCTHU TeJIa ¢ KPOBEHOCHOW M BBIAECIUTENIBHON cucTeMamMu. Bolenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne um ¢GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HPOU3BOIHBIE.
3amura opranusma oT OosnesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHHuTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte ©  perynsuuss |y OpraHu3MmoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pa3gpaxuMocts U peryiasuus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pedrnexTopHas ayra. be3ycinoBHbIE U YCIOBHBIE pe(IEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucCTeM. [ umoTaiamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«Mmmynurer»,  «KumedHomonoctHele»y, «CxeMa  IHATAaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas ~— cucrtema
npecMmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpPENApPaThl OJHOKIETOYHBIX
OpraHUW3MOB, MUKPOIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXHUX, UBbIE K3EMIUIIPbl KOMHATHBIX PacTeHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH IOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB IoJ AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buuel  06ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€i03a M TIOJIOBOrO Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponspiieBoe pa3Burue. ['amerorenes y KuBOTHBIX. [10JI0BBIE KENE3BI.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyabHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4yesoBeka. [leproabl oHTOreHes3a uenopeka. CtapeHue U CMEepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
I'ametorenes y pacreHuid. OTIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIIBHBIX
opraHu3MoB. J[BoWiHOE OIJIOJIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHUE U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKEHHE», «THIIBI OECIonoro
pasMHOXEHUD», «Pa3MHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HEenpsAMOEe pa3BuThe», «Pa3BuTme Mamckoro xyka», «Pa3Buthe capaHuny,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHune ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBIY.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHKpPOMpenapaTsl SHIEKICTOK U
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYIIKHA.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOKEHHUS BBICIIUX
pacTeHu».

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

Hctopusi craHOBiIEHHS UM pa3BUTUS TEHETUKHM Kak Hayku. PaGoter I
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE TIOHATHUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JdeMoHCcTpau

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IpU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OMpPEAEIEHUs Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUIA.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIUHU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHBl Menaemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeInu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTPAllMH CLEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMuUpoBaHWU (DEeHOTHIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Moaudukanuonnass U3MeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOU(DUKAIIMOHHOW M3MEHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAs U3MEHUYUBOCTH. CBOMCTBA FT€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIlMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
T€HETUYECKOT0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYIUPOBAHHbICE MYyTalluh. SlmepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciencTBeHHoM u3MeHunBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX Gakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmumet u cxembl: «Bugel  u3mMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTBY, «Meiio3y,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTaimiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIC AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) )KHBOTHBIX C PA3THIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapuallMOHHOrO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTHKa Yesi0OBeKa

Kapuotun uvenoBeka. MexayHapoAHas mporpamMma HCCIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HAClEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAIICHUN U JICYEHUH N€HETHYECKUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JlemoHcTpanuu

Tabnuipl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00JI€BaHMS YETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cennekunsi OpraHu3MoB

JlomecTukanyss W CEJNEKUUs. 3apOKACHUE CENEKIMU W JTOMECTUKALMH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUU. Ponb cenekuuu B CO3JaHUU COPTOB PACTEHUM U TOPOA
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HctwiTanne
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bnuskopoicTBeHHOE — CKpeluBaHue, wid  MHOpuauHr.  HeponctBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero npuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre ¥ U3y4YEHUE T'CHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U
WX JUKAX PpOAWYCH T CO3MaHMS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYUecmeyouux U CoO30anUsi HO8bLX NOPOO, JTUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosuvlx uoeli U nepcneKmueHbIX MmexHoI02UlI.

JleMoHCTpanumn

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuipl U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJB3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTePUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYyYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuau3aus W COMATHYECKUI
smOpuoreHe3. lcnonp30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLIEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHOIICEHUS CENIbCKOXOZAUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JMAarHocThKa. MeTaOOoJOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MIpOoTeoMa
YeJoBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJOTMH TpEXMEPHOTro OMONpPUHTHMHTA M ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpPYcOB, BBI3BIBAIOIIMX OCO00 OIMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — Ba)XHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
Oonosioruu

OBomonmonHass teopuss Y. Jlapsuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hp U HaydHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiibl 3BOIOUHMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEACTBEHHas WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsT Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. K. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHNIT y pacTeHuil U xuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJlbTypHBIX (OpM
KarmycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHMS JBUXKYIIUX CHUJ DBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pPa3sHooOpazus M CTPYKTypbl mnomyisaiuil. M3menenue
reHooH/a TOMYJSUUA KAaK »3IIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHble M3MEHEHMsI 4YacTOT ajuiesied B Homymsauusx. OQPQext
OCHOBartesl. JIpgpexm Oymuinouynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMoIoTHYecKast (PEnpoOyKTUBHAS).

EctecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(nm3pyntuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIIOLIUH.
Bo3HukHOBeHHE — mpucnocOOJeHu y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOTrHYECKue,
duznonornueckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsius — kiodeBord (aktop BugooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monumiouM3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIUOHHBIX MTPOIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpa3usi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdeMoHCcTpaMu

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

Tabmuplt 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYyJALUNA CEBaHCKOM (openmny,
«['eorpauueckass HM30IAMUS  JIUCTBEHHUIl CHUOMPCKOW U JIMCTBEHHHULIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JEUCTBUS €CTECTBEHHOro o0T00pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3mM», «JKuBble UCKoraembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buabl-nBoiHukn», «CTpyKTypa BUIA B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumouasl pacTeHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTUI] U
3BEped C MpUMepaMH pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB 10 MOPQOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonbl  M3y4deHHS  MaKpOlIBOMIONUHU. [laneoHTonOrmyeckue MeTO[bl
u3ydyeHus oHBomouuu. Ilepexomnsie ¢GopMbl U (UIOTEHETUYECKUE  PSJIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Buawbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PynumenTtapable  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHHUS (PUIOTEHEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMK U 3BOJIIOLUS TEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuUi.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
DBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkenb.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yoOble  sAmeps»,  «Crerouedansy,  «Punnopute»,  «CemMeHHBbIE
nanopoTHUkW», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPUOHAJIBHOTO PAa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YENIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIlpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmus. /JJoHaydHble IPEACTABICHUS O 3apOKJIECHUN JKU3HU (KPEalOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemecTtB W3 Heoprannueckux. Ombir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. M.
Onapuna, TunoTre3a nepBuyHoro Oynsona Jlx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAsS
reoXpOHOJIOTHs. [ €0OXpOHOIOrnYecKast Kaja: 30HbI, 3pbl, IEPUOIBI, STOXU.



HauvanbHbie 3Tanbel opraHndeckord sBoionud. llosgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIONHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOJTIOIMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUU BBICIIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUM.

OCHOBHBIE ATallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpaA0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepUCTHKa KiIuMara |
re0JIOTHYECKUX TporeccoB. IlosiBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus omopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanwu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuue u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacrenuit», «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuUIIEUHOMOIOCTHBIE,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbI0BDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMMPOTEPO3ZOMCKOU dpe», «Pa3zButue Ku3HU B
MAJIE030UCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTCHUM pa3IWYHBIX OTMAEIOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUL W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHass paGora «MoaenupoBaHHE — ONBITOB
Mumiepa—FOpu 1o u3ydeHno abMOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHECHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnHMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOIOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHUeckre. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOTHYECKUe, COLMaIbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJNM aHTpoIoreHe3a. PaHHHMEe YenoBeKOOOpa3HbIE O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TIPEIKN YeTIOBEKOOOPa3HBIX 00€3bsH U
JMo1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenmoBek reimenbOeprckmii — - oOmMMEA  MPEoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HEaHIepTAIbCKHUI
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneinamMu AQpuku.
[TaneoreneTrka u najseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIA Tpouecc W noauMop@usM. [lomyssiiiMoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouIHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOMIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Ccpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHOB Ha MOP(DONOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHsle  MeToAbl B ¢u3nyeckol  (OnMosornuyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiUui. bruocouuanbHble HCCIEIOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOMIOLMHI OMOJIOTMYECKOTO U COLIUATIBHOTO B YEIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0TuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILME CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpEBO  4YENIOBEKa», «ABCTpalonurek», «YemoBek  yMmensli», «YHemosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Packl yenoBeka.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEIMETOB  MaTepUaIbHOM
KyJIbTYphl ~TIPENKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJIOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBA3AHHBIX C IMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sKoi0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMH.



Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HAaYeHUE OKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npupogor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JdeMoHCTpaMuA

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

Tabmunpl 1 cxembl: «Pa3gensl 3Koaorum», «MeToasl 3Koaorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTPOIIOreHHbIe. O0Ime
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢pakropel. CBeT Kak sKojorumdyeckuid (axrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuil K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue M BHyTpeHHUE pUTMBL. CyTOYHBIE U
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O SKU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMOICHCTBUMU:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaMuA

Tabmumbr u cxembl: «IKonormdeckue (akTopbn», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbl  pacteHmit», <« Ku3HeHHbIE  (OPMBI  JKHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX 3KOJOTHYECKHX (PAKTOpPOB, TepOapuH CBETONHOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, TepOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

Jlabopatopuass padora «BrpisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpebl, GU3HUECKIX OaphepoB U
0COOCHHOCTEHW OUOJ0orUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIHH.
JvHaMuka nmomynsiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN MOIMYJISIIUU.
MoaenupoBanue TMHAMHUKHA NONYJISIIAKA. KpUBbIE pOCTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUWSA. Perynsnus YWCICHHOCTH TMOMYJSANHA: PoJib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJoTMYECKON HUIEe BHaa. MectooOuTanne. MHoroMmepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Hu. [loTeHnmanpHas u peanu3oBaHHAs HULIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa HOImyasinum», «Bo3pacTHble  OUpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJIJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHU K
PACCETICHUIOY.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Dxocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHbBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBsl U Wbl B 3k0ocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OCHOBHBIC  TIOKa3zaTelu  JIKOCHCTEMbI. buomMacca W NOPOIYKIUA.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvbl mMopeli u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, Cmeneu, nyCcmboltb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oposackas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IIepeHOC SHEPTUU U BEIMIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
cybOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u cxembl:  «CTpykrypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIC
IPYIIBl OPTAHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuia OMOMACChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykueccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydyeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IDKCKYypcusi «IKCKypcHsl B TUIUYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyILLECTBOBaJA kKU3Hb. PazBuTHe npezacrtaBieHuili o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHON 3KOCcUCTeMBI. J(MHamudeckoe paBHOBecue B Onocdepe. KpyroBopotsl
BCIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUM
B Omocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubsl u cxembl: «I'eocdepsl 3emunn», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii jgec», «IIupokoIncTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHre Bo3AymHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO pPA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmEe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U 9dkocucmem. (OcHOBbI



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

JdeMoHCcTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arpsi3HEHHUE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢doTorpaguu OXpaHSIeMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYarOIMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIpPENENCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJIOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, TMPUHSATHIMUA B OOIIECTBE MpaBUIaAMH U HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TpyJa U CTapllieMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHONIIECHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpaKIaHCKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIbHBIM T10JIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMATHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

NOHMMaHHWE W pealu3anus 370pOBOro M 0Oe3omacHOro obpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cpepaM MpoPhecCHOHANBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TI00aTbHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEMNpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKAKOUIEH
NPUPOAHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OTIBITa JEeATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIbHOCTH SKOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUsT 00 OKpYKalolmeM MHpE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKA U
oOmmecTBa, B TO3HAHWHM TPHPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPoOIeM
COXpaHEHUS IPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINU:
oOecrieyeHuss HOBOIO YPOBHS DPa3BUTHUSI MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTeH BHIXOAA U3 TI00ATBHBIX YKOJOTHICCKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHS SBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOAAINIHNX B HEM M3MCHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS] HAa OCHOBE HAy4dHbIX (DAKTOB H
UMEIOIINXCS JAHHBIX C IIEJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHus Ipo0JIeM B peallbHbBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIICIOBATEIBCKYIO NEATEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY ITOJYYEHHIO HOBBIX 3HAHWUH IO OWOJIOTHHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaAIOUINXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SBJICHHE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4yeOHbIE JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
TPAMOTHOCTH W  COIMAJIBHOW KOMIIETEHIIMA OOYYaIOIUXCs; CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON U COIMAJIbHON MPAKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEWCTBUS, PETyJATHUBHbIE YHUBEpPCAJIbHBIC Y4ueOHbIC [EWCTBHUSA, COBMECTHAs
JIESITeIIbHOCTb.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
00pa30BaHus JOJKHBI OTPaXKaTh:

OsJiagenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBLIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaIM3upoOBaTh  MPoOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPU3HAKH, YCTaHABIUBAThH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBSICHEHUS (PaKTOB M SIBIICHHUMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IPUMEHATH CXEMHO-MOJICJIbHBIE cpenctea Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLUIEHWH B M3y4ae€MbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MPOTUBOPEUMU  Pa3HOrO0  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh U  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh pPa3jMuYHble BUABI JESATENBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaJE€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
JeSITEIbBHOCTH U JKU3HEHHBIX CUTYalHIX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTYMEHTHl MJisl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJACTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIE WU, MpelaraTh OPUTMHAIbHBIC MOAXOAbl M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
uH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3aMpPOChl U MPUMEHATH PA3IWYHBIC METOABI MPU TMOWCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS PA3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  NPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTHUYECKUE 3HAaKHM U CUMBOJIbI, (hopMmyibl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HABBIKAMH  PAclO3HABaHHWA W 3aIIUTHl  HWH(pOpMammH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€ CTBUSIMM:

1) o6menmne:

OCYIIIECTBISTh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHMS MpeisiaraeMoin
3aJ]a4uM, YUYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3ULIUN JAPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlWH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEWUCTBUS, MOHUMATH
HaAMEPEHUs IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:



NOHUMAaTh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIEHCTBUS MPHU PEIlIEHUU Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJIATH IUIAH JICHCTBUM,
pacmpeienarh pojad ¢ y4E€TOM MHEHHH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOrO0 yYaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3WLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MPOOJEM M UX
pEIIeHMs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYIHUIIMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJIaJeTh  HABBIKAMU  [O3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAJIU3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduibHOro  oOydeHuss  oOydarommuxcs  Owojorud. OHHM — BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyalnusax. [IpenMeTHble pe3yiabTaThl MPEICTaBICHBI MO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobsieM  parMoHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOroOOpa3usi M TMPOUCXOXKJACHUS  KYJIbTYpPHBIX  PAacTEHHUM),  3aKOHBI
(ermHOOOpa3Ksi OTOMKOB TEPBOrO IMOKOJICHHS, PACIICIUICHUS, YUCTOThI TaMeT,



HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKHX PSAJOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOIO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOJIIOICHNUE, DKCTICPUMEHT);

yYMEHUE BbIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHum3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aUMOCBSI3M MEXIy OpPraHOMJAMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (GYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsi JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBIICHUSIMH, JICJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIUPYS IEJb HCCICIOBAHUS, AHATU3UPOBATH TIOTYYEHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W



nyOJMYHO  NOPEACTaBIATH  NOJIyYEHHbIE  pE3yJbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayiell npodeccunoHanIbHOU
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOJIsITh MO3HABATEIIbHBIHI
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsIX CpPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHW 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/E,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOrMUECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpeNeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCHUCTEMa, Ouochepa), OMOJOTMYECKHUE TEOPUU
(aBomonronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxoacrsa K. M. bapa), npasBwia (munumyma HO. JIuOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBJICHUS U
OLICHKH aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJUTONATPUYECKOTO 17} CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMOKYLIUX CHJI 3BOJIOLMU Ha FeHO(POH]I OIS,



MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepEeIOBaHUS HANIPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKIY MPOIECCaMU SBOJIOLHUU,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo00pa3usi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMU MIPOIECCAMH U SBICHUSMU, 1€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
DKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusX;

yYMEHUE OILIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpaIlCHUs
rJ100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBINIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBIH HMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOIIEW mpodeccun U MPOJOIDKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acos DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
Buonorus kak Hayka 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
JKuBble cCTEMBI U UX H3Y4YCHUE 2 https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
buonorus knetkn 2 1 1 https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
XuMHUYeCKast OpraHu3aIist KICTKHU 10 1 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
Crpoenne v pyHKIMU KIETKH 8 2 https://m.edsoo.ru/7f41c292
OOMeH BelecTB U MpeBpalleHrue YHEPTUH B 9 1 1 bubmmorexa LIOK
S https://m.edsoo.ru/7f41c292
Hacnencreennas undopmarus u 9 1 bubnnorexa LIOK
peaTH3aII &8 B KIETKe https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
JKu3HEHHBIH UK KIETKH 6 1 1 https://m.eds00.ru/7f41c292
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bubmuorexa [JOK

9 Crpoenue 1 QYHKIHH OPraHU3MOB 17 2 https://m.eds00.ru/7f41¢292
bu6mmoreka [IOK
10 PasmMmHuoxenue u pa3BuUTHEC OPraHU3MOB 8 2 https://m.edsoo.ru/7f41c292
['eHeTHKa — HayKa O HACJICICTBEHHOCTH U Bubmuorexa LIOK
11 2 1 https://m.eds00.ru/7f41c292
W3MEHYUBOCTH OPTraHU3MOB
bubmuorexa [JOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 https://m.edso0o.ru/7f41c292
bu6mmorexa [IOK
14 [eHeTHKA YeTOBEKa 3 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
15 CeleKIus OpraHM3MOB 4 1 https://m.eds00.ru/7f41c292
bu6nmoreka [IOK
16 BrotexHOJIOTHS U CUHTETHYECKAsT OMOIOTUSI 4 https://m.eds00.ru/7f41c292
bubmuoreka [JOK
17 Pe3epBHOE BpeMst 1 https://m.eds00.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
3apoKIEeHNE U Pa3BUTHE DBOJIIOMOHHBIX 4 bubmuorexa TIOK
[pE/ICTABICHHIT B GHOTOTHH https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
MuxposBosronus 1 €€ pe3y ibTaThl 14 1 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
MaxkposBostronus i e€ pe3ysbTaThl 6 https://m.edsoo.ru/7f41c292
ITponcX0XKIEHHUE U PA3BUTHE KU3HH HA 15 L 5 Brbmorera [IOK
3emite https://m.edso0.ru/7f41c292
bu6nmoreka [IOK
[IpoucxoxaeHne yeaoBeKa — aHTPOIOTEHE3 10 1 1 https://m.eds00.ru/7f41c292
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX bubnmoreka [JOK
OPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 1 https://m.edso0.ru/7f41c292
C OKpYKarolleu cpeaou
bu6mmorexa [IOK
OpraHusmsl 1 cpesia 0OUTaHus 9 1 2 https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
OKoJIorys BUJIOB ¥ MOMYJISLIHI 9 1 1 https://m.edso00.ru/7f41¢292
DKOJIOTHS COOOMIECTB. DKOJIOTHUECKHE 12 1 1 bu6mmoreka [IOK
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CHCTEMBI
bu6mmoreka [IOK

10 buocdepa — rmobanbHas SkocucTeMa 6 https://m.edso0o.ru/7f41¢c292
bu6mmoreka [IOK

11 Yenosek u OKpyxKaromas cpeia 6 https://m.edso0o.ru/7f41c292
bu6mmoreka [IOK

12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
n Broorus Kak KOMILIEKCHAs HayKa ¥ KaK L brbmorexa LIOK
4ACTh COBPEMEHHOTO 0GIIECTBA https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBble cucTeMbl U X CBOMCTBA 1 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
3 YpoBHEBas OpraHu3anys KUBBIX CUCTEM 1 https://m.edso00.ru/7f41c292
4 Wcropust OTKPBITHS U U3YUEHUSI KIETKH. 1 brbmorexa LIOK
KiteToumas Teopus https://m.edso00.ru/7f41¢c292
Metozasl MOJNIEKYJIAPHON U KIETOYHON bubnuoreka [IOK
6uonorun. [Ipaktuyeckas padora «M3yuenue https://m.edso00.ru/7f41c292
5 METO/IOB KJIETOYHOM OHOoIorUn 1 1
(xpomatorpadusi, anexTpodopes,
muddepeHranbHOe HEHTPUPYTHpOBaHUE,
[TLP)»
bu6mmorexa [IOK
6 XUMHYECKHH COCTAB KIIETKH 1 https://m.eds00.ru/7f41c292
. MuHepaibHbIe BEMIECTBA KIETKH, UX 1 L bubmorexa IIOK

Ouostornueckas poib

https://m.edsoo.ru/7f41c292
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Oprannyeckue BenecTBa KISTKH — OEJIKH.

bubmuorexa [JOK

KJICTOYHON MeMOpaHbI»

8 JlaboparopHas pabota «OOHapyKeHUE https://m.edso00.ru/7f41¢c292
OCJIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUIN)
9 CaoiicTBa, kiaccuukanus 1 GyHKIUH bubmuorexa TIOK
GeIKOB https://m.edso00.ru/7f41c292
10 OpranuuecKye BEIECTBA KIIETKH — bub6mmoreka IIOK
YIJIEBOIbI https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
11 Opranuyeckuie BEeIeCTBA KJICTKU — JIMMUIbI https://m.eds00.ru/7f41c292
Hyxnennosslie kucnorsl. JIHK n PHK. bubnnorexa [JOK
12 JlaGopaTtopHas pabora «McciaenoBanue https://m.edsoo.ru/7f41c292
HYKJIGMHOBBIX KUCJIOT, BBIJIEIIEHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)
13 Crpoenve u pynkimu AT®. [[pyrue bubmiorexa [IOK
HykieozuaTpudocdarel (HTD) https://m.edsoo.ru/7f41¢c292
14 Cexsenuposanne JJHK. MeToapl FTeHOMUKH, but6mmoreka [IOK
TPAHCKDPHIITOMHIKH, TIPOTEOMUKH https://m.edso0.ru/7f41c292
bubmuorexa [JOK
15 Merozpt cTpykTypHO#i GHONTOTHH https://m.eds00.ru/7f41c292
bubmuorexa [JOK
16 Tunst knetok. [IpokapuoTnueckas KieTka https://m.eds00.ru/7f41c292
CrpoeHnune 3yKapuOTUYECKON KIIETKH. bubnmoreka [JOK
17 [IpakTuyeckas padora «M3yueHue cBoicTB https://m.edso00.ru/7f41c292
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bubmuorexa [JOK

18 11oBepXHOCTHBIH arnmapar KIeTKH https://m.edso0.ru/7f41c292
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bu6mmoreka [IOK
19 [IpakTuueckas pabora «M3y4yeHne 1BUKECHUS https://m.edsoo.ru/7f41c292
[IUTOIJIA3MbI B PACTUTEIBHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOUBI KJIETKH: bubnmnoreka [JOK
20 MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas https://m.edsoo.ru/7f41c292
paborta «MccnenoBanue mia3mMonusa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)
bubmuorexa [JOK
21 HememOpaHHbIe OPraHOM/IbI KICTKH https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
22 Crpoenue 1 QpyHKIMH s7pa https://m.edsoo.ru/7f41c292
CpaBHHTENBbHAS XapaKTEPUCTHUKA KIETOK bubnuotexa [JOK
23 sykapuort. JlaboparopHas pabora «/3ydenue https://m.edso00.ru/7f41¢c292
CTPOEHHS KJIETOK Pa3IMYHBIX OPTAaHU3MOBY
AcCCUMUITAIINS U TUCCUMUJISAIIAS — JIBE bu6mmoreka [IOK
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa https://m.edsoo.ru/7f41c292
24 BemecTB. JlabopaTopHas pabora «M3yueHue
KaTaJINTUYECKOW aKTHBHOCTH ()ePMEHTOB (HA
pUMepe aMHJIA3hl HIIM KaTaaas3bl)»
DepMEHTaTUBHBIN XapaKTep peakui bubnnorexka [HOK
KJIETOYHOTo MeTaboau3Ma. JlabopatopHast https://m.edsoo.ru/7f41¢c292
25 pabota «M3y4yeHne pepMeHTaTUBHOTO
pacIerneH s MepoKcuaa BOAOPoa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpH! U OEIKU-UHTUOUTOPEI bubnuoreka [IOK
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bu6mmoreka [IOK
27 ABTOTPOGHBII TUII OOMCHA BEILECTB https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
28 ®dorocuHTe3 https://m.eds00.ru/7f41c292
XemocunTes. JlaboparopHas pabora bubmmoreka [IOK
29 «CpaBHeHHE MTPoLIecCOB (POTOCHHTE3A U https://m.edsoo.ru/7f41c292
XEMOCHHTE32)
AnaspoOHBIe OpraHu3Mbl. Buibl OposkeHust. bubnnorexa [JOK
30 Jlaboparopuas pabota «CpaBHEeHUE https://m.edso00.ru/7f41¢c292
NPOIIECCOB OPOXKEHUS H JBIXAHUSD
31 AdpOOHBIE OPraHU3MBL. JTambl bubmorexa IIOK
HEpIETHIECKOro OOMeHa https://m.edsoo.ru/7f41c292
DHeprusi MEeMOPaHHOTO TPATUCHTA TIPOTOHOB. bubmmoreka [IOK
32 Cunte3 AT®: pabota npotoHHOI AT®- https://m.edsoo.ru/7f41c292
CHHTa3bI
bu6nmoreka [JOK
33 Peaxiuu MaTpu4HOro CHHTE3a https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
34 Tpanckpunuust — MarpuHblil cuaTe3 PHK https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
35 Tpancsnus u e€ dTane! https://m.edsoo0.ru/7f41c292
36 KomupoBanue amunokucnot. Poias pubocom bubnmuorexa [JOK

B OnocuuTese OenKa
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Opranu3zaius reHoMa y mpoKapuor u

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

37 :
SYKAPHOT https://m.edsoo.ru/7f41c292
38 MoneKyaspHble MEXaHH3MbI SKCIIPECCHH bubmorexa IOK
IEHOB Y SYKAPHOT https://m.edsoo.ru/7f41c292
Bupycel — BHeKsIeTOUHBIE (POPMBI )KU3HU U bubnnorexa [JOK
39 oOnuratHele napa3uThl. [IpakTuueckas https://m.edsoo.ru/7f41c292
pabora «Co31aHne MOJICIIH BUPYCa
10 BupycHble 3200/1eBaHus YelI0BEKa, bubsmorexa LIOK
KHBOTHBIX, PACTEHHii https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
41 HanorexHosoruu B 6M0JI0TUN U MEULIMHE https://m.eds00.ru/7f41c292
bu6nmoreka [JOK
42 JKM3HEHHBIH KT KIIETKH https://m.edsoo.ru/7f41¢c292
bu6nmoreka [JOK
43 Marpuansiii cuates JJHK https://m.eds00.ru/7f41c292
Xpomocomsl. JlTaboparoprast pabota bubnmoreka [JOK
44 «3yyeHne XxpoMOCOM Ha FOTOBBIX https://m.edso0.ru/7f41c292
MUKpOTIpenaparax»»
bu6mmorexa [IOK
45 Jlenenue KIeTKH — MHTO3 https://m.eds00.ru/7f41c292
Tumns! knetok. KaprokuHes u IUTOKUHES. Bubmmoreka [OK
46 https://m.edso0.ru/7f41c292

JlaGopaTtopHas pabora «Habmogenune muto3a
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B KJIETKaX KOHUMKA KOPEIIKa JyKa (Ha
TFOTOBBIX MUKpOIIpenaparax)»

bu6mmoreka [IOK
47 Peryisius >kM3HEHHOTO ITUKJIa KIIETOK https://m.eds00.ru/7§41c292
bu6mmoreka [IOK
48 OpraHusm Kak eAHHOE LEeI0e https://m.eds00.ru/7f41c292
49 Tkanu pacrenuii. JJaboparopuas padora bubmorexa LHOK
«M3yuenne TKaueil pacTeHuiiy https://m.edso00.ru/7f41c292
TkaHU )KUBOTHBIX U YEIOBEKA. bu6mmoreka [IOK
50 JlabGopaTtopHast pabora «3yueHue TkaHeu https://m.edsoo.ru/7f41c292
JKUBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHast bubnnorexka [JOK
51 pabora «3yueHnne opraHoB IIBETKOBOTO https://m.edsoo.ru/7f41c292
pacTeHHS
bu6nmoreka [JOK
52 Omnopa Tena opraHu3MoB https://m.edso00.ru/7f41c292
bu6nmoreka [JOK
53 JBr>KeHne opraHu3MoB https://m.eds00.ru/7f41c292
bu6mmorexa [IOK
54 ITnranue opraHu3MoB https://m.edso00.ru/7f41c292
55 [Iutanue MO3BOHOYHBIX KUBOTHBIX. BH6HHOTeKa HOK
HI/IHIeBapI/ITeJ'ILHaSI CHCTEMA YEJIOBEKA https://m.eds00.ru/741c292
56 JlpixaHue opraHu3MoB bu6mmoreka [IOK
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HI)IXaHI/IC IIO3BOHOYHBIX JXUBOTHBIX U

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

57 ;
qeTOBeKa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
58 Tpancmnopt BewmecTB y OpraHu3MoB https://m.edso00.ru/7f41c292
59 KpoBeHocHast cucTeMa 1mo3BOHOYHBIX Brommozexa [IOK
KUBOTHIX 1 9e/I0BeKa https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
60 BrlieneHue y OpranusmMoB https://m.eds00.ru/7f41¢292
bu6mmoreka [IOK
61 3amurTa y Opranu3mMoB https://m.eds00.ru/7f41¢292
bu6nmoreka [JOK
62 MNmMmyHHas cucrteMa yenoBeka https://m.edsoo.ru/7f41¢c292
bu6nmoreka [JOK
63 PaznpaxxumocTts U peryisnums y OpraHu3zmMoB https://m.edsoo.ru/7f41c292
64 ['yMopanbHas perymsius 1 SHIOKpUHHAs Bubmzorexa LIOK
CHCTEMA KHBOTHEIX H Ye/OBeKa https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
65 @®opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
66 [TosmoBO€E pasMHOKEHUE https://m.edso0o.ru/7f41c292
67 Meiio3 bu6mmoreka [IOK
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["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabota

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

o8 «M3ydyenue cTpoeHHs MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpEnapaTax»»

60 WnauBUyalbHOE Pa3sBUTHE OPraHU3MOB — E;IESJ'I/I;I;T:;?)(L)IrOu/Iif410292
OHTOTEHE3 S '

20 3akiaKa OpraHoB U TKaHEH u3 ngﬁ;ﬁfﬁ; cL)IrOu/I§f41c292
3apO/IBIIIEBHIX JINCTKOB S :
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas bubnuorexa [JOK

71 pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA https://m.edsoo.ru/7f41c292
3apo/bIlIel MO3BOHOUHBIX JKUBOTHBIX )
Pa3smHoeHue u pa3BuTHE pacTeHUH. bubnnorexka [JOK

72 JlabopaTtopHast pabota «CTpoeHue opraHoB https://m.edsoo.ru/7f41c292
Pa3MHOXEHHS BBICIITNX PACTCHUN

23 VCTOpHS CTAHOBIICHHS U Pa3BUTHS T€HETHKH }r?tI;ISSJ'I/I//I;T:;;grOu/IiMchQZ
KaK HayK{ S '
OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH. bubnuorexa [IOK

74 JlaGopartopHas pabota «J{pozoduia kak https://m.edsoo.ru/7f41c292
00BEKT FeHETUUECKUX UCCIICIOBAHUI»
3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB. bubnuorexa [IOK
MoHorubpuaHoe CKpeluBaHue. https://m.edso0.ru/7f41c292

75 [IpakTuueckas padora "M3yuenue
pe3yabTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y npo3o¢puier"

76 [uronoruueckrne OCHOBBI MOHOTHOPHTHOTO bubnmoreka [JOK
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CKpEIIMBAaHUS

Ananusupyroiee ckpenmpanue. Hemomxnoe

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

7 OMUHHpOBaHIE https://m.eds00.ru/7f41c292
Jurunbpunnoe ckpemmuBanue. [Ipaktuyueckas bubmuorexa [JOK
78 pabota «3ydueHue pe3yabTaToB https://m.edsoo.ru/7f41c292
JUTHOPUITHOTO CKPEIIUBAHUS Y IPO30(PHITBI»
[{uTonornyeckue OCHOBbI JUTMOPUTHOTO Bubsmoreka [OK
79 CKPEIIHBAHKS https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
81 XpOMOCOMHaSI TCOpHA HACICACTBECHHOCTHU https//medsooru/?f41c292
bu6nmoreka [JOK
82 I'enernka mosa https://m.eds00.ru/7f41c292
bu6nmoreka [JOK
83 ['eHOTHIT KaK 1IEJIOCTHASI CHCTEMA https://m.eds00.ru/7f41c292
[eHeTHYECKHI KOHTPOJIb PA3BUTHS Brbmiorexa [IOK
84 y https://m.edso0.ru/7f41c292
pacTeHU, )KUBOTHBIX U YeIOBEKa
V3MeHIMBOCTH NPU3HAKOB. BHIbI brbmorexa LIOK
85 H3MEHUHBOCTH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
86 MoaudukanroHHass K3MEHYUBOCTh

https://m.edsoo.ru/7f41c292
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BapuauvoHHbIN psia U BApUaLlMOHHAs
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

87 .
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHre BapHallMOHHOTO psifa U
BapHUAIMOHHON KPUBO»

88 [eHOTHIIMYECKAS M3MEHUMBOCTD. bubmorexa [IOK
KoMGHHATHRHAS H3MEHIHBOCTE https://m.edso0.ru/7f41c292
MyTtannonHas n3MeHYMBOCTh. [IpakTnueckas bubnuorexa [JOK

89 pabota «Mytanuu y npo3o¢puisl (Ha https://m.edsoo.ru/7f41¢c292
TOTOBBIX MUKpOIIpENapaTax )»

90 3aKOHOMEPHOCTH MYTALMOHHOTO HPOIIECCa. bubnmorexa [IOK
DIHIeHETHKA 1 SIHICHOMIKA https://m.edso00.ru/7f41c292

o1 [enetnka yenoseka. [IpakTuueckas pabora Brbmmotexa LIOK
«CocTraBneHue 1 aHaJIu3 POJAOCIOBHOIN https://m.eds00.ru/7f41¢292

bu6nmoreka [JOK

92 Merto/b! MEMIIMHCKOM TCHETHKH https://m.edso0.ru/7f41c292
3HayeHne MEJUIINHCKON TEHETUKU B bu6mmorexa [IOK

93 MIPEIOTBPAIIICHUH U JICUCHUH TEHETUICCKIX https://m.edsoo.ru/7f41c292
3a00JIeBaHUIl YeTOBEKa
OCHOBHBIE TOHSATHSI CEJICKIINH. bubnmuorexa [JOK

94 JlaGopaTtopHas pabota «3ydeHue copToB https://m.edsoo.ru/7f41c292
KYJIBTYPHBIX PACTCHHUU U TIOPO/T JIOMAIITHUX
YKUBOTHBIX)

95 MeTopl CEeNeKIMOHHOM paboTHI. bu6mmoreka [IOK

JlaGopaTtopHnast pabora «/3yueHne MeTo10B
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CEJICKLIUH PACTCHUN»

https://m.edsoo.ru/7f41c292

JlocTHKEeHMS CEeIEKIIMU PaCTEHUN 1 bu6mmoreka [IOK

96 *KUBOTHBIX. [IpakTnueckas pabota 1 https://m.edsoo.ru/7f41c292
«IIpuBUBKa pacTeHUI»

o7 CoxpaHeHue, U3ydeHHe U UCTIOIb30BaHUE L bubmorexa IOK
FeHETHHYECKHX PECYPCOB https://m.edsoo.ru/7f41c292
buoTexHoorus kak Hayka u oTpacib bubnnorexa [HOK

98 npou3BojcTBa. [IpakTnyeckas padora 1 1 https://m.edsoo0.ru/7f41c292
«M3ydyeHne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HaNPABJICHHs] CHHTETHYECKOM L brbmorexa LIOK
TS — https://m.edso0.ru/7f41c292

bu6mmoreka [IOK

100 XpOMOCOMHas ¥ TeHHAsI HH)KEHEPHS 1 https://m.edso0.ru/7f41c292

bu6nmoreka [JOK

101 MenuinmHckie GHOTEXHOIOTHH 1 https://m.eds00.ru/7f41c292

102 PesepBHblii ypok. IloBropenue, 06001eHue, N Brbmmorexa LIOK
CHCTeMATH3AIHs 3HAHMH https://m.edso0.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uugposbie
Tema ypoka Kontpoabnbie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 OBomonuonHas Teopus Y. lapsuna 1 https://m.eds00.ru/7f41¢292
5 JIBUOKYIIME CUITBI BOJIOLUH BUIOB 110 Y. 1 Bubmuorexa IIOK
TlapBuHy https://m.edso0o.ru/7f41c292
3 Bopn6a 3a cyliecTBOBaHKE, ECTECTBEHHBIN 1 L Bubmuorexa IIOK
HCKYCCTBEHHBIH 0TOOD https://m.edso00.ru/7f41c292
4 ®opMUPOBAHHE CHHTETHYECKON TEOPUH L bubmorexa IIOK
BOJTIOLUH https://m.eds00.ru/7f41c292
5 DTarbl 3BOTOIHOHHOTO TPOIIEcca: 1 bubnmoreka IOK
MHKPODBOJTIONHS H MAKPOIBOTIOIHS https://m.edso0o.ru/7f41c292
6 [Monynsius — >JIeMeHTapHas €MHHULIA 1 bubmorexa [IOK
SBOJTIOIHH https://m.edso00.ru/7f41c292
3aK0H TeHETHYECKOTO paBHOBeCHS JIK. bubnuotexa [JOK
7 Xapnau, B. Baitn6epra. Jlabopatopnas 1 1 https://m.edsoo.ru/7f41c292
pabota «BpIsBICHHE H3MECHUYMBOCTH Y
0cobeif 0THOTO BUIa»
but6mmoreka [IOK
8 DneMeHTapHbIe (PaKTOPHI ABOTIOIAN 1

https://m.edsoo.ru/7f41c292
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B¢ ekt ocnoBarens. dhdekt OyTHUIOUHOTO

bubnunoreka LIOK

9 ropIbIIKa https://m.edsoo.ru/7f41c292
10 Murpanumu. U3051s1uu momyJIsiuii: BI’I@?HOTeKa HOK
reorpaduueckas, GHOTOrHUECKast https://m.edso0o.ru/7f41c292
1 EcrecTBEeHHBINM 0TOOP — HAIPABJISIOMINI ﬁ}:fsj?ﬂmem HOK
(baKTOp FBOMOIHHI ps://m.eds00.ru/7f41c292
bubmuoreka [IOK
12 Ionosoit or6op https://m.edso0.ru/7f41c292
[Tpucmoco0IeHHOCTh OPTaHU3MOB KaK bubnunoreka LIOK
13 pe3ynbTaT MUKposBoonun. JlaboparopHas https://m.edsoo.ru/7f41c292
pabota «3ydyenre apoMopdo30B U
UINOATaNTaMi Y PACTCHUH U KUBOTHBIX)»
[Ipumeps! npucnocodaeHnil y OpraHu3MoB: bubmmnoreka HOK
MopdosIoTHIecKue, PU3HOTOTHIECKUE, https://m.eds00.ru/7f41¢c292
14 OMOXMMHYECKHE, TTOBEIEHYECKUE.
JlaGopatopHnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e1eco000pPa3HOCThY
Bun, ero kputepuu u CTpyKTypa. bu6muoreka [JOK
15 JlaGopatopnas pabora «CpaBHEHHE BUI0B https://m.edsoo.ru/7f41c292
0 MOP(OTOTUIECKOMY KPUTEPHIO
but6mmorekxa [IOK
16 Crpykrypa BHza https://m.eds00.ru/7f41c292
Bugoo6pa3oBaHue KaK pe3ysabTaT bubmiorexa OK
17 https://m.edso00.ru/7f41c292

MHKPOISBOJIIOIUA
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bubnunoreka LIOK

18 CBs13b MUKPO?BOJIIOIIMH U 3TUIEMUOJIOTUN https://m.eds00.ru/7f41c292

19 MaxkposBoironus. [1ageoHTONIOrnYecKue Bubmiorexa [TOK
METOJIBI H3y4eHHs YBOMOLH https://m.edso0o.ru/7f41c292

20 Buoreorpaduueckue METOIBI H3ydEHHS But6mmoreka [IOK
BOJIOLUH https://m.edsoo.ru/7f41c292
DOMOpPHOIOTHYECKHE U CPAaBHUTEIBHO- bubnnorexa [JOK

21 Mopdonoruueckre MeTo1bl U3y4eHHs https://m.edsoo.ru/7f41c292
IBOJIIOIIH
MonekynsapHO-TEHETUYECKHUE, bubmmoreka [JOK

22 OHOXUMHYECKHE U MATEMATHUECKAE METOIBI https://m.edsoo.ru/7f41¢c292
W3YYEHHUS SBOIOIIH

bubmmoteka IIOK

23 Obrmre 3aK0HOMEPHOCTH IBOJTIOLINH https://m.edso0.ru/7f41c292
AnantuBHas paauanus. HepaBHOMEPHOCTE bubnmoreka IOK

24 TEMIIOB YBOJIOLUH https://m.edso00.ru/7f41c292
HaydHble THIIOTE3BI TPOUCXOKICHUSI KUZHU bubnmoreka [IOK

25 Ha 3emiie https://m.edso0o.ru/7f41c292

26 JIoHAYYHBIE MTPEICTABIECHHS O 3APOXKICHUH bubmorexa TIOK
SKU3HH https://m.edsoo.ru/7f41c292

97 OCHOBHBIE DTalbl HEOPrAHUIECKON bubmmorexa [IOK
SBOJTIOIHH https://m.edso0o.ru/7f41c292

28 ['unoTessl 3apoXKaeHUS KU3HA but6mmoreka [IOK
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Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
JlabopaTtopHas paborta «3yueHue u

https://m.edsoo.ru/7f41c292

bub6nmoreka [IOK
https://m.edsoo.ru/7f41c292

29
OIMCAaHNE UCKOAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

bubnuoreka [{OK
30 HauanbHbIe 3Tarbl OpraHMYeCKON IBOJTOIIH https://m.eds00.ru/7f41c292
bubmuoreka [IOK

31 OBOJIIOIHSA SyKapHOT https://m.edsoo.ru/7f41c292
OCHOBHBIE 3TaIbl YBOJIIOIUN PACTUTEIILHOTO bubmmoreka [JOK

32 mupa. [Ipaktuueckas pabora «3ydyenue https://m.edsoo.ru/7f41c292
0COOEHHOCTEH CTPOEHUS PACTEHUH pa3HbBIX
OTJIEIIOB»

33 OCHOBHEBIE 3TaIlbI DBOJIIOLMH KUBOTHOIO Bubmmorexa [IOK
MEpa https://m.eds00.ru/7f41c292
DBOJTIOHS )KUBOTHBIX. [IpakTrdeckas bubmuoreka [IOK

34 pabora «3yuenne ocoOOEHHOCTEN CTPOCHUS https://m.edso00.ru/7f41¢c292
MTO3BOHOYHBIX )KHBOTHBIX)

35 PasBuTHe KU3HHM Ha 3eMJIe TI0 OpaM 1 Bubmorexa [HOK
Mepronam https://m.edso00.ru/7f41c292

36 MaccoBbie BEIMHPAHUS — KOJOTHIECKUE bubnmoreka [IOK
KPH3HCHI TIPOLIIIOTO https://m.edso00.ru/7f41c292
CoOBpEeMEHHBIH KOJIOTHYECCKHUIA KPU3HC, ETO Bubnmoreka [IOK

37 https://m.edsoo.ru/7f41¢292

0COOEHHOCTH
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COBpCMeHHaSI CUCTCMA OPraHUYCCKOTO

bubnunoreka LIOK

38 .
NPOILIOTo https://m.edsoo.ru/7f41c292
39 OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI bubnmorexa LHOK
OpraHU3MOB https://m.edso0o.ru/7f41c292
bu6nmmoreka [IOK
40 AHTPOIONOrHsl — HAYKa O Ye/IOBEKE https://m.edsoo.ru/7f41c292
a1 Pa3BuTHe IpeaCTaBICHUN O IPOUCXOXKIEHUH bubmorexa IIOK
YemoBeKA https://m.edsoo.ru/7f41c292
MecTto yenoBeka B CUCTEME OPTaHUYECKOTO bubmmoreka [JOK
42 mupa. Jlaboparopuas padota «3ydenue https://m.edsoo.ru/7f41c292
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
bu6mmoreka IIOK
43 JIBIDKYIIME CHIIBI AaHTPOTIOreHE3a https://m.eds00.ru/7f41c292
44 CooTHoleHne GHOIOIHYECKHX U Bu6moreka [IOK
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a https://m.edso0.ru/7f41c292
bubnunorexa LIOK
46 ITaneoreneTnka v najecoreHOMMUKa https://m.eds00.ru/7f41¢292
bubnunorexa LIOK
47 DBOJIIONMS COBPEMEHHOTO YEI0BEKA https://m.eds00.ru/7f41c292
48 UYenoseueckue packl. [IpakTudeckas padbora bubnuorexa [JOK
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«M3yueHune 3K0NOrnYeCcKuX aganTaunin
YeJI0BEKa»

MexaucIuIInHapHbBIC METOIbI

https://m.edsoo.ru/7f41c292

bu6nmorexa [IOK

49 AHTPOTIONOTHH https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK

50 3apox/ICHHE 1 Pa3BUTHE SKOJIOTUH https://m.edsoo.ru/7f41c292
Mertoap! skonoruu. JlabopaTopuas padora bu6mmoteka [JOK

51 «M3yueHne MeTo10B HKOJIOTMUECKUX https://m.edsoo.ru/7f41c292
UCCIIEI0BaHUI»

5 3HAYCHHE IKOJOTHUSCKUX 3HAHUH JUIS E;IS;.I/I’/I&T:;(; (])_Irou}if410292
YeJI0BeKa S '

bubmmoreka IIOK

53 OKONOrHYecKie haKkTopsI https://m.eds00.ru/7f41c292
Abuotnueckue akropsl. CBeT Kak bubmuoreka [IOK

54 IKOJIOrUYecKuit paktop. JlabopaTopHas https://m.eds00.ru/7f41c292
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuortnueckue Gaxktopsl. Temneparypa Kak bubnuorexa [IOK

55 sKosioruueckuit gpaxrop. JlaboparopHas https://m.edso0o.ru/7f41c292
pabota «BpIsBIEHNE PUCTIOCOOICHUI
OPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»
Abunornueckue GpakTopsl. BiaxkHoCTh Kak bubmuoreka [IOK

56 sKosiorudeckuit gpaxrop. JlaboparopHas https://m.edso0o.ru/7f41c292
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

S7 Cpenpl oOuTaHUs OPraHU3MOB bubmmoreka [JOK
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bub6nmoreka [IOK
58 bronoruyeckue puTMbl https://m.edsoo.ru/7f41c292
bu6nmoreka IIOK
59 JKusHeHHBIC HOPMBI OPraHH3MOB https://m.eds00.ru/7f41c292
bubnunoreka LIOK
60 buotnuieckue hakropsl https://m.eds00.ru/7f41c292
3HaueHne OMOTHYECKUX B3aUMOJICUCTBUN bubnuorexa [JOK
61 JUIsL CyLIECTBOBAHHSI OPTAHU3MOB B CpEZIE https://m.edso0o.ru/7f41c292
oOuTaHus
bubmmoreka IIOK
62 DKOJOTUYECKHE XapaKTEPUCTHKH TIOYIISAIIAN https://m.eds00.ru/7f41c292
OcCHOBHBIE TOKA3aTENN MOMYJISALNN: bubnuoreka [{OK
63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U https://m.edso00.ru/7f41¢c292
MOJIOBAasi CTPYKTypa
OcCHOBHBIE TOKA3aTENN MOMYJISALNN: bubnnorexa [JOK
64 POXKIAAEMOCTD, IIPUPOCT, TEMII POCTA, https://m.edso0o.ru/7f41c292
CMEPTHOCTh, MUTPALIUN
but6mmorekxa [IOK
65 OKOJIOrH4ecKas CTpyKTypa MomyJIsum https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
66 JluHaMuKa NOMyIALNN U e€ PeryIsuus https://m.eds00.ru/7f41c292
67 KpuBblie pocTta 4MCI€HHOCTH TTOMYJISIIIUH. bubnuorexa [JOK

KpI/IBBIG BbI’KMBAaHU S
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Dkonoruveckas Huia Bujaa. JlabopatopHas

https://m.edsoo.ru/7f41c292

bub6nmoreka [IOK

68 pabora «IIpucnocobneHus ceMsH pacTeHUI https://m.edsoo.ru/7f41c292
K pacceieHuIo
bub6nmoreka [IOK
69 Bun xak cucrema nomysisnui https://m.edso0.ru/7f41c292
20 3aKOHOMEPHOCTH MTOBEJICHUS U MUTPALHI Bubmorexa [IOK
AUBOTHELX https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
71 Coo011ecTBO OpraHu3MoB — OHOLIEHO3 https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
72 DKOoCHCTEMa KaK OTKpBITasi CUCTEMA https://m.edsoo.ru/7f41¢c292
73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B Bubmnorexa HOK
PKOCHCTEME https://m.edsoo.ru/7f41¢292
bubnmorexa LIOK
74 OCHOBHBIE TTOKa3aTeIN 3KOCHCTEMBI https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
75 DKOJIOTMYECKHE ITUPAMUJIBI https://m.eds00.ru/7f41c292
but6mmorexa [IOK
76 N3menenns coo0ImECTB — CyKIECCUH https://m.edso0.ru/7f41c292
IIpuponHbIe S5KOCHCTEMBL. DKOCUCTEMBI 03€P bubnnorexa LOK
7 https://m.edso0.ru/7f41c292

U peK. DKOCUCTEMBI MOPEN U OKEaHOB
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

bubnunoreka LIOK

78 .
TYHIp, JI€COB, CTENEH, MyCTHIHb https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK
9 AHTPOIOreHHBIC YKOCHCTEMbI https://m.edso0o.ru/7f41c292
80 Vpboskocucremsl. [IpakTryeckas pabora But6mmoreka [IOK
«3yueHne u onrcanue ypoOIKOCUCTEMBD» hitps://m.eds00.ru/7f41c292
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX bubnnorexa [JOK
81 B3aUMOJICHCTBUI OpPraHU3MOB B https://m.edsoo.ru/7f41c292
KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN Bbu6moteka [JOK
82 Pa3HBIX TUIIOB Ha CyOOpraHM3MEHHOM, https://m.edsoo.ru/7f41c292
OpPraHU3MEHHOM, TIOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX
Buocepa — obOmiemnanerapaas 060109Ka Bu6moreka [IOK
83 SeMn https://m.eds00.ru/7f41c292
bubmmoteka IIOK
84 Yuenne B. . Beprazckoro o bnocdepe https://m.eds00.ru/7f41c292
bubnunorexa LIOK
85 3aKOHOMEPHOCTH CYIIECTBOBAHUSA OHOCHEPBI https://m.eds00.ru/7f41c292
KpyroBopoTsI BelecTs 1 Butmorexa [HOK
86 BHOTCOXUMIUCCKHE IIHKITBI https://m.edso00.ru/7f41c292
g7 3oHanbHOCTL GHochepbl. OCHOBHBIE GHOMBI bubmiorexa TIOK

CYyILH

https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK

88 Y cToHIMBOCTE OHOCHEpDI https://m.eds00.ru/7f41c292
bub6nmoreka [IOK
89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI https://m.eds00.ru/7f41c292
bu6nmmoreka [IOK
90 BozneiicTBue uenoseka Ha 6uochepy https://m.eds00.ru/7f41c292
01 AHTpOIIOreHHOE BO3IEUCTBHE HA bu6muorexa [HOK
PACTHTETHBIH H KUBOTHBIH MUD https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
92 OxpaHa npupoe! https://m.eds00.ru/7f41c292
93 OCHOBHBIC TIPUHITHITBI YCTOWIHBOTO Bu6moreka [IOK
Da3BUTHA 4ETOBEYECTRA 1 IPHPOIBI https://m.edsoo0.ru/7f41¢c292
PannonansHOe NpUpoAONOIL30BAHNE U bubmmnoreka HOK
94 COXpaHEHHE OMOJIOrMYECKOro pa3HooOpasus https://m.eds00.ru/7f41¢c292
Semin
OGo0mIenue 10 TeMe «MUKPOIBOJIOIMS U €€ bubmorexa [IOK
95 PE3yIBTATH https://m.edsoo.ru/7f41c292
OGo0mIenwue 1m0 TeMe «MaKpOIBOIIOIHS U €€ bubmorexa [IOK
96 pe3yIIbTaTH» https://m.edsoo.ru/7f41c292
O6Goo6mienwue 1o Teme «IIporcXoKIeHre 1 bubmmorexa LHOK
97 Da3BUTHE KM3HU Ha 3eMiIe» https://m.edsoo.ru/7f41c292
08 O6006mmenue o teme «IIporcxoxaeHue but6mmoreka [IOK

YCIIOBECKA — aHTPOIIOI'CHES3»
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99 O0600meHue o TemMe «IKOJIOTHS — HayKa O 1 bubmuorexa LIOK
B3aMMOOTHOIIECHHSAX OPTaHU3MOBY https://m.edsoo.ru/7f41c292
O6o06mienue 1o Teme «OpraHu3Mbl U cpesa bubmuorexa LIOK

100 RPN 1 https://m.eds00.ru/7f41c292
O60061eHne o TeMe «IKOJIOTUS BUJIOB U bubanorexa LIOK

101 HOIYJISALAI 1 https://m.edsoo.ru/7f41c292
O6o61enue 1o Teme «Brocdepa — Bubmorexa LIOK

102 I00aIbHAs DIKOCUCTEMAY 1 https://m.edso0o.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14
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IMMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3zoBaHus

CdopmupoBaHHOCTH 3HAHUW O MECT€ W POJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayYK, B (dbopmMHupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPHPOJIBI U
PEIICHNHY KU3HEHHO BAXKHBIX COLUATBHO-ITHUYECKHUX, SKOHOMUYECKHX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
palMoHaAILHOTO PUPOAOIOIH30BaHNUs, B POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
IIO3HaHus, UCIOJb3YCMBIX B OMOJIOTHYECKUX HUCCIICAOBAHUAX XKUBBIX
00OBEKTOB M O3KOcHCTEM (ONUCaHUE, W3MEpPEHUe, MPOBEACHUE
HaOMIONICHNH); CHOCOOaMHU BBISBICHHS W OLEHKH aHTPOIOTr€HHBIX
WU3MEHEHUH B TIPHPO/IC.

2 YMenune BbIIBUT'aTbh THUIIOTC3bI, IMPOBECPATH HX SKCIICPHMCHTAJIbHBIMHA
cpeactBaMu, (GOpMyIHpys Ieb HCCIEAOBaHUS, aHAIN3UPOBATh
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HCCICAYEMBIMU  BCIUMYMHAMMU,
00BsICHEHHE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BiaeTb CHUCTEMOM OHOJOTMYECKUX 3HAHMH, KOTOpas
BKJIOYAET: OCHOBOINOJIAraroIiye OHUOJIOTMYEeCKHe TEpMUHBI U TOHATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
OuorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OvocuHTe3 Oenka, OWONOIMMEPHI, JUCKPETHOCTh, CaMOpPETyJISLus,
CaMOBOCITPOU3BE/ICHHUE, HACJIECTBEHHOCTb, WU3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosjorudyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonctsa K. bapa, 3pomronmonHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIOLUHU, TEOPHUs




antpororeHe3a Y. JlapBuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1meHtpax MHOrooOpasusi U MPOUCXOKICHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx U
HaIpaBJICHUSX 3BOIOINH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieAoBaHus Mpu3HakoB . Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApYUIEHUs CUEIUICHUs
resoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapau u B. BaitnOepra; 3apoasmmeBoro cxozactBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Mrosiepa);

MPUHLMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH );

npaBwia (MuHuMyma lO. JIubuxa, sKoJI0rn4eckor nupaMuibl 4HUCed,
OMOMAacCChl U DHEPTHUH);

runote3bl (koarepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpeitna, mukpochep C. Dokca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKue 3aJa4u,; BbIABIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06I>GKT3.MI/I, mnponeccaMu M ABJIICHUSMHU, JCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUEC CXCMbl CKPCIIUMBAHHA I Pa3HbIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U SHCPI'U B IKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITKIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aWMOCBSI3M  MEXAY CTPOSCHHEM U
(GYHKLIMSMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHUCTeMaMHM OpraHOB Yy pAacCT€HUH, JKUBOTHBIX M YEJIOBEKa; MEXIy
JTaraMu OOMEHa BEUIECTB; TallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
[IUKJIOB OPTraHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHorunoM, ¢eHotunoM U (QaKTOpaMu Cpeabl  OOUTaHMUS,
IpoleccaMy  HBOJIOLUM; JABIKYLUIMMHM CHJIAaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX AKOCHUCTEM W MPHUCHOCOOICHUSIMH K HUM

OpraHu3MOB

VYmMmenne BBIIACIIATh CYIIICCTBCHHBIC ITPHU3HAKNU !

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OHOTEOIIEHO30B, SKOCUCTEM M
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHUH,
JKMBOTHBIX, YCJIOBCKA, MPOLCCCOB KXUZHCACATCIIBHOCTHU, IIPOTECKAOINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHMYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
IPEBpAIICHNs SHEPTUHU, OpPOKEHHS, aBTOTPO(HOTO U reTepoTpodHOro
THIIOB THUTaHHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHOo3a,
raMeToreHesa, ASMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBHS T'€HOB, TETEpO3HCa; MAEHCTBHH HMCKYCCTBEHHOTO
oTOOpa,  CTAOMIM3UPYIOUIETO,  JBIDKYHIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; a/uIONaTPUYECKOr0 M CHMIATPHUYECKOTO
BI/III006p8,3OBaHI/I$I; BJIMAHUSA ABWKYIIUX CHUJI 3BOJIIOLIMK HaA I‘eHO(bOHI[
HOIYJISIIUN; TPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOHWTaHHA,
YepeJOBaHMs HANpaBICHUH HBOJIOLUUH;, KPYroBOPOTa BEIIECTB U

IIOTOKA QHCPIUr B SKOCHUCTCMAX

ChopMUPOBAaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHBIC MPHU3HAKH
BUPYCOB, KIETOK IIPOKapUOT M DJYKAapUOT, OJHOKJICTOYHBIX MU
MHOTOKJICTOUYHBIX OpFaHI/ISMOB, BUJOB, 6I/IOFGOHCHO3OB U 3KOCHCTEM,
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPALICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, PAa3BUTHSI H
pa3sMHOXCHHUS, UHIMBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpele OOWTaHWs, BIHSHHS
KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHI)IX I/I3M€HCHHI71 B DKOCUCTECMaAX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILEHUS DHEPTUU B
ouocdepe

Ymenue HCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEeHTHI,
OMOJOTUYECKYI0 TEPMHUHOJOTHUI0O M CUMBOIMKY JUIsl JOKa3aTelbCTBa
pOI[CTBa OpFaHH?:MOB pa3HI)IX CUCTCMATHUYCCKUX rpyr[n; B3aNMOCBA3U
OPraHW3MOB W CpeIbl OOWTaHWsS; EJIMHCTBA YEJIOBCUYCCKHX pac;
HE0O0XOIMMOCTH 37I0POBOTO 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M DKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI H

YCI0BCUCCTBA

YMeHHe KpUTHYECKH OIeHHWBaTh WMH(POPMAIMIO OHOJIOTHYECKOTO
coJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
UCCIeIOBaHU B OWoNoruu,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccMarpuBaTth rI100anbHbIe SKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMSI — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemple uUMH Tmpobnembl. DyHAaMEHTaIbHBIC, NMPHUKIATHBICE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, cBsizannble ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIIbHOCTH YEeJOBEKa: MEAHUIIMHE, CEeIbCKOM XO3SMCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

1.2

1.3

KuBbie cUCTEMBI KaK MpeaMeT M3ydeHHs Ouosioruu. CBONCTBA JKMBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPsAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTuueckuii), OunocdepHsid. IIporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepun

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucreMmaruzamnusa, Metaadanui. IloHsTme o0 3aBUCMMOM ¥ HE3aBHCHUMOH
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpOBEpPKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKH M €€ pocToBepHOCTh. Pa3zbpoc B
Onosornuecknx MaHHbIX. OIIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YJIbTaTOB.
[IprunHBl HCKaXKEHHSI PE3YJIBTATOB 3KCIEpUMEHTA. [IOHATHE CTATUCTHUYECKOTO

TECTa

KneTka kak Omosiorudyeckasl CicteMa

2.1

2.2

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanun, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOMN M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMmaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

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

XVUMUYECKHH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JEMEHTHL. Boga u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOperysaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEecKas poJb.
Ponb KaTHOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
Crtpykrypbl OenkoBoii Mosiekyibl. [lepBuuHast CTpykTypa Oelika, MENnTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIUM OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJIUTOCaXapuAbl M IOJIHCAXAPUIBL.
OO0muit mnaH CcTpoeHUus W (PU3UKO-XMMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuaer. ['mapodunsHO-TUApOdOOHBIE CcBoOMicTBa. Kitaccudukanus Jwmnumos.
Tpurnuuepunsl, docdonunuasl, BOCKH, cTepouabl. buonormdeckue (GyHKIUU
munuioB. O0NIKe CBOMCTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMBIKaHHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunnoseie kuciorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorndyeckue ¢pynknuu JJHK.
Buael PHK. @yukunn PHK B knetke.

Crpoenue wMonekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkuun ATD. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenuponanue /JHK.

CrtpykrypHass OWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJT

2.3

Tunbl  kneTrok: dsykapuoTHyeckas M HpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTH4YecKo kieTku. KierouHas creHka OakTepuil U apxew.
OcobeHHOCTH CTpOeHUsl TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre U (PyHKIMOHMpPOBAHHUE SYKAPHUOTHUECKOM kieTku. Ilnmazmatuueckas
MeMOpana (tutazmanemma). CTpykTypa Tuta3Matuyeckod memOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHass muddy3us), akTUBHbIM (NEPBUYHBI M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOIMUTO3: MUHOMHUTO3, (aromuTo3. Dk30uuTo3. KietouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Mutormasma. Ilurto3onb. Llurockener. JBwkeHue muromaazMel. OpraHousl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABI KIJIETKU: DJHJOIUIa3MaTUdecKas CeTb
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOeHHE U (QYHKIHH. B3aumocBs3b

O0JIHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.




Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. ['mankuii
(arpanymsipHbIi) SHAOIUIA3MATHUECKUNA peTukyiayM. CekpeTopHas (QYHKIHS
annaparta ['onpxu. TpaHcnopT BemiecTB B KieTKe. Bakyoiin pacTHTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPUH, IUIACTUIBL.

Crtpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIOKHBbIE  MIACTUABl  (OTOCHUHTE3UPYIOUIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbsie opranougsl kietku CrtpoeHue M (yHKIMM HEMEMOpaHHBIX
opraHoujioB KkjeTtku. Pubocombl. MukpodunameHnTsl. MbplllleuHble KIETKH.
Muxkpotpybouku. Kierounbrii nentp. CTpoeHHME M JIBHKCHHE JKI'YTHKOB U
pecHrdIeK. MUKpOTpyOOUKH nUTOIIa3Mbl. LleHTproIh.

SAnpo. Obonouka sijpa, XpOMAaTUH, KapuoOIUIa3Ma, SIPBILIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmoIOKEHUE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3yKapHOT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIT)
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AcCHMWIISIIASL. ¥ TUCCUMMJISIIIASL — JIBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIM M rerepoTpodHbIi. YuacTue KHCIopoJa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecriedeHue KieTtku: mnpeBpameHue AT B
OoOMeHHBIX TIporeccax. DEepMEHTATUBHBIN XapakTep peakiuid KJICTOYHOTO
Merabonm3ma. DEepMEHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTropoB. benku-
aKTHUBATOPbl M OENKU-UHTMOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHWYECKHUX BemecTB B kierke. PotocuHTe3. Ponb
XJoporjactoB B mporecce ¢orocuHTe3a. CBeroBas M TeMHOBas  (pasbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (PAaKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETHUKOB: HUTPpUPUIMPYIOIIHE
OaKkTepHuH, Kesle300aKTepuu, cepobaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpogykTtel OpoxeHHS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AdpoOHBIE OpraHu3MBbl. DTallbl 3HEpPreTHueckoro oomeHa. [loAroToBUTENbHBIHN
stan. ['MuKoan3 — 6ecKucIopoaHOe pacuieryieHue TI0KO3bI.

buonornueckoe oOkHCI€HWE, WIH KIETOYHOE JbIXxaHWe. Poiab MUTOXOHIpUU B
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nporeccax OMOJIOTUIECKOTO OKHCJICHHUS. Huknuyeckue peaxiuu.
OxkuciurensHoe dochopunupoBanue. [Ipenmyiectsa adpoOHoOro mytu oOMeHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHOM nHpopmanuu. ['enernyeckuit
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIICIEHOCTh, ACHMMETPUIHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U dYKapHoT. Perynsius akTHBHOCTU T'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (DOPMBI JKU3HH M OONUTaTHbIC mapasuThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNUHCKHUC HpO6JI€MI)I

Knerounslii 1ukn, ero mnepuoabl u perymsauusa. Murepdaza u  muros.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. [lpecunreTrmyeckuii  (MMOCTMUTOTHYECKHUM), CHHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Matpuunelii cunre3 JIHK - pemmkanusa. [Ipunnunsr perumxanuu  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarmouAHbI  HAaboOpbl XpomocoM. ['omosiornuHble XpomocoMsbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xiietkn — MuTo3. CTaguu MUTO3a U MPOUCXOASIINE B HUX MPOLECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buosnornueckoe 3Ha4eHHE MHTO3a.
Perynsanus MutoTHYecKoro ukia kiaetku. [Iporpammupyemas kierouHast rudenb
— anomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJIOrHyYecKas cCUucTeMa

3.1

OnHOKIIETOUYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl  H
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHu3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buabl  OGecrnosioro  pasMHOXKEHHUS:  [MOYKOBaHHE, CIOPYJIALMS,

(dbparMeHTaIus, KIOHUPOBAHUE.




[TonoBoe paszmuosxenue. [lonoBbie kneTku, win ramersl. Meio3. Ctaauu meio3sa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornyeckuii cmpicii Meiio3a
U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHve. I'ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHANIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3mMoB (oHToreHne3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Npo0JieHUsT MJIEKOIMTAIOIIMX. 3apobILeBble JUCTKH (racTpylsanus). 3akiaika
OpPraHOB M TKaHEH M3 3apOAbIIIEBbIX JMCTKOB. B3anMHOe BiMsHME 4YacTed
pa3BUBAlOLIErocs 3apoiblia (3MOpHOHANbHAs MHAYKLMSA). 3akiajka IUlaHa
CTPOEHUSI KMBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJACUCTBUI TI'€HOB.
Biusnue Ha 5MOpHOHABHOE pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKpYXKAroIIEH
cpenpl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHbli nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XKUBOTHbIX. (DaKkTOpHI pEryisalun
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [leprnosipl oHTOreHe3a yeaoBeKa.

PazmHoxeHne u paszButue pacteHuid. ['ametrodputr um cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHMe cmop B Impolecce Meifo3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjianuu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX
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I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TeHETUYECKHE IIOHATHS W CHUMBOJBL 1 OMOJIOTMYHBIE XPpOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHI)IfI n pGHGCCI/IBHBIﬁ IIpU3HAK,
roMo3uroTra, rercpo3urora, 4YucTasd JIMHUA, FI/I6pI/IZII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II‘/’I, HHTOHOFHQCCKHﬁ,

MOJ'ICI(y.TISIpHO-FCHCTI/I‘{CCKI/Iﬁ

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuoB mepBoro rmnokojeHus. IlpaBuino goMuHupoBaHus. Bropoil 3akoH
Menzaenss — 3aKkoH paculelyieHusi mnpu3HakoB. LluTonoruueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ MmoTe3a 4ucTOTHl raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HacileA0BaHMsL.

Pacmiennenue IMPU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHWU.




JurnbpunHoe ckpermmBanue. Tpertuii 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacjaelOBaHWS  NpPHU3HAKoB.  [luToormueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHW3M OIpeNeSeHHus Mojia. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponuss — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM ajIenu3M. BzanmMoaeicTBHEe HEAJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE INPHU3HAKK. BUABl M3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomndukanonHas ~ W3MEHYMBOCTh.  Pombp  cpemsl B (pOpMHPOBAHUU
MOAM(UKAMOHHOM n3MeHYnBoCcTH. HopMa peakuuy npu3Haka. BapuamoHHbIA psg
u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIIMOHHOMN
WU3MEHUYUBOCTH.

I'enorunuyeckas u3meH4nBOCTh. CBOMCTBA FEHOTUIIMYECKON N3MEHUMBOCTU. Buibl
TeHOTUINYECKON N3MEHUMBOCTH: KOMOMHATHBHAs, MyTallMOHHASI.

KomOunatuBHass u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mporecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Poslb KOMOMHATHUBHONW M3MEHUMBOCTH B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyrtannoHHas U3MEHYMBOCTb. BUIbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHBIE MyTalMU. SEpHBIE M LMTOIUIA3MAaTHYECKHE
Mytaimu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [prnyrHbl BOSHUKHOBEHUS MyTallUi.
MyrareHbl M WX BIMSHHE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HacliecTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEAOBAaHUS Te€HOMA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJIOTMYECKUH,
OJIM3HELIOBEIH, IIUTOTSHETHUECKU, MOIMYJISIUUOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHCIIE€ C IMOMOIIBIO
[MIP-anamu3a. HacnencrBeHHble  3a00jeBaHMS  YejoBeKa. | e€HHbIE U

XPOMOCOMHEIC 0oJIe3HH YCIIOBCKaA. bonesnu C HaCJIEACTBEHHOMI




npeaApacnoIOKCHHOCTBIO. 3HaueHue MCI[HHHHCKOﬁ TCHCTUKU B NPCAOTBPAlICHHUU

M JICYESHNH I'eHETHYECKUX 3a00yieBaHMii yestoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukanus ¥ ceNeKius. 3apoxkaeHne CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOT0o0Opasusi KyJbTYPHBIX pPACTEHUIA.
Ponb cenexkiuu B co3qaHuM COPTOB PaCTEHUN M NOPOJ KHUBOTHBIX. CopT, Mopoaa,
mTamMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJeACTBEHHOW m3MmeHunBoctu H.U.
BasuiioBa, ero 3naueHue Ajsi CENEKIMOHHON pabOThI.

Meroapl celeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MPOU3BOJUTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEEKIIMOHHOM pa0oThl. PannannoHHbIi u
XUMHUYECKU MyTareHe3 Kak MCTOYHUK MYTalud Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcronp3oBaHWE€ TEHOMHOTO  PEIAKTUPOBAHUS W METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHnst nCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[onyuenue mnomummonnoB. BuytpuBmmoBas rubpuausaius. biuskopoacTBeHHOE
CKpelIMBaHue, WM HHOpuauHT. HepoJcTBEHHOE CKpelMBaHWe, WM ayTOPWAWHT.
I'eteposuc u ero mpuumssl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtnanéHHas
rubpummzanmst. [Ipeomonenne Oecruioquiss MeXBUIOBBIX THOpWAOB. JlocTikeHus

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIE€TOYHbIE U TKaHEBbIE KYJBTYpBI,
MHUKPOOPIaHU3MBl, HUX  XapakTepUCTHKa. TpajAulMOHHAas  OHOTEXHOJIOTHS:
xjie0oneuyeHre,  MOJIy4eHHE  KUCIOMOJOYHBIX  HPOXYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJOTH.
IIpousBoacTtBO  Oesnka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHUE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHBIX JIHK. JlocTmkeHus u  mepcreKTHBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ue OpraHMIecKoro Mupa

4.1

buonornueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHiune kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS W KU3HEACATEIHbHOCTH OJHOKIECTOYHBIX OpPTraHHU3MOB.
bakTepun, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTUE

IMPOTHUCTHI. KononnanpHbie OpraHHU3MBlI. HBI/I)KCHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!




amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer

4.2

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBSA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTIOKJIETOYHOIO opranu3ma. OpraHusm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBI PacTUTENIbHBIX TKaHEH:
oOpa3oBarenpHasi, TMOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MeXaHUYECKas.

OcobenHocTy cTpoeHUs, PYHKINN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BM>keHHE MHOTOKJIETOUYHBIX PACTEHHUN: TPOIIU3MBI U
Hactuu. IlornomeHne BOABI, YIVIEKUCIOrO ra3a M MHUHEPAJIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoOBEpPXHOCTh KIIETKH.
TpancnoptHele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTreHui. Kyrukyna. CpencrtBa NMacCUBHOM M XMMHYECKOH
3amuThl. DUTOHLUABI.

PasgpaxxuMocTes M perynsnus y OopraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHBIE  JKMBOTHBIC. B3amMOCBSA3b  YacTeili  MHOTOKJIETOYHOTO
opranu3ma. TkKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX M 4ejoBeKa. THIIbI
JKUBOTHBIX TKaHEH: SNUTENHaIbHAsA, COCIUHUTENIbHAS, MbIIICUYHAs, HEpPBHA.
OcobenHoctr cTpoeHUs, (QYHKIMA U PpACHONOKEHUS TKAaHEW B OpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHMI ckeneT. CTpO€HHE W THUIBl COCIUHEHHS
KOCTEM.

I[BI/I)KGHI/IC MHOTI'OKJICTOYHBIX JKHUBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kxuBOTHBIX. KoxkHoe apixanue. JXKabepHoe u
JIETOYHOE JIbIXaHHE.

I[I)IXZlHI/IC IIO3BOHOYHBIX XHWBOTHBIX. 3BOJ’II—OHI/IOHHOC yCJ'IO)KHeHI/IC CTpOGHI/IFI
JETKMUX TTO3BOHOYHEIX >XKUBOTHEIX. HBIX&TCJ'IBH&S[ CUCTECMa 4YCJIOBCKA. MeX&HI/I3M
BEHTWJIALIMM JIETKUX Yy NTUL W MIEKONUTAIOWMX. TpaHCIOPT BELIECTB Y
opranu3moB. TpaHcHoOpT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranel. KpoBeHOCHas  cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIOIUOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opraHu3moB. Beigenenue y
#KUBOTHBIX. CoKpaTtutenbHble Bakyonu. Opransl BeieneHus. CBs3b MOJOCTU TeNa

C KPOBEHOCHOM W BBIICIUTEIBHON cUCTeMaMu. BbineneHne y MO03BOHOYHBIX




5.1

5.2

5.3

5.4

KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBBI M uX
IIPOU3BO/IHBIE.

PaznpaxuMocTh U peryismnust y opraHu3MoB. Pa3ipa)kumMocTb y 0JJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apakumMocTe U Pperyjsiuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BEMIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHas peryisilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ otaeinsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOECHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputMoB u mporpamm i 3PQPEeKTHBHON (PyHKIHMOHATBEHON
aHHOTAllUW ~ TE€HOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

MHUKPOOPraHnu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €10 310POBLEC

Opransl ¥ cUCTEMBI OPTaHOB 4yesoBeKa. OTaenbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryisimuss ¥ SHIOKPHHHAs CHUCTEMa >KUBOTHBIX H
yenoBeka. JKene3sl SHAOKPUHHOM CUCTEMBI M UX TOPMOHBI. [[eificTBHe rOpMOHOB.
B3auMocBs3p HepBHON M 3HIOKpUHHOW cucteM. [unoramamo-runodusapHas

cucrema. Pediekc u pedaexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

3amura opraHu3ma ot Oose3Hel. IMMyHHas cucrema yenoBeka. KierouHslit u
TYMOPJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
UMMYHHUTET. Teopusi  KIOHaNbHO-celeKTUBHOro ummyHutera (IL.Dpaux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHusmMoB. Poib
BPOX/IEHHOIO UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHas cucrema u €€ opransl. Cepale, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ peryiasnus

Jpixanue yenoseka. J{uddysus ra3oB yepes MOBEPXHOCTh KIETKHU. JlpIXaTenbHas
cucrteMa 4yeioBeKa. JlpIxarenpHas  MOBEpXHOCTb. Perymsmus — abIXaHUs.

JIpixareabHbIe 00BEMBI

5.5

5.6

5.7

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIICBAPCHUC

ITokpoBel M wux npousBoiaHble. Opranbl BblaeneHus. Ilouku. Crpoenue u
¢yHkuroHupoBanue HedpoHa. OuUIbTpaIMs, ceKpelus U 0OpaTHOE BCAachbIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3zoBaHuEe MOYH Yy YEJIOBEKa

I[BI/I)KGHI/IC YeJI0BEKa: MbIleuHas cucremMa. CKeleTHEIC MBIIINOBI U HUX pa60Ta.

CtpoeHue U TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie




6.1

6.2

OpomtonmonHass  Teopuss Y. [lapBuna. IIpenmochbuiku — BO3HUKHOBEHMS
napsuHH3Ma. JKu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.

JBryuye cuibl 3Boaonuu BUIOB o Y. JlapBHHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooprda 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBotonu. CoBpeMEeHHas HBOJIOLMOHHAs OMOJOrus. 3HaYeHHE 3BOJIOLMOHHOMN

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[lomynsinuss Kak 3yeMeHTapHas eauHuLa 5BOMOLHMUA. COBpEMEHHBIE METOIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHa MOMYJSIUN KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOphl  (IBMXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHMsI YacTOT aiieneil B momymsanusx. OQQexT
OCHOBATEJIA. Murpanumu. N3onsanus HOILYJISALIAN: reorpaguueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EcrecTBennblii  orOop — HampaBusiommid  ¢paxTop dBomouH.  DopMEl
€CTECTBEHHOT0  OTOOpa:  JBWXKYLIUHM, CTaOMIM3UPYIOIIUHM, pa3pbIBAOIINN
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOOJNIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuunooOpasoBaHue Kak pe3ysbTaT
MUKpO3BOJIIOLUU. M3omsauus — kirodeBod ¢akrtop BuIooOpasoBanus. Ilytn u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CHUMITaTpUYecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMIUIOWIU3AINS,
rudpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3msl (opMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpaHEHHUs
O6uopazHooOpasus. MUKpPOIBOIOLUS M KOIBOJIOLUS MAapa3sUTOB M HMX XO35€EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObBI

C HeH

6.3

MeTtoasl u3ydeHuss Makpos3Boironuu. [lageoHTonmornyeckue MeTOAbl M3YUYECHHS
sBosronnu. [lepexonubie Gopmbl 1 QpHUIIOreHETHYECKHE PSAAbl OPIaHU3MOB.
buoreorpaduyeckue Metoibl u3yueHust BotoH. CpaBHeHUE (IOPHI U QayHbI

MaTEepUKOB M OCTPOBOB. buoreorpaduueckue odnactu 3emnu. Buasl-sHIeMUKHT U




6.4

PETUKTHI.

OMOpHUOIOTHYECKHEe UM CPaBHUTEIbHO-MOPGOIOTUYECKUE METOAbl H3y4YCHHS
HBOJIIOLIMU. ['eHeTHuecKne MEXaHU3Mbl HBOJIIOLMU OHTOTE€HE3a M TOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHrtapHbsle  opranbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-TEHETHUECKUE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  HU3YYEHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMABI MOCTPOSHUS (PUIOT€HETHYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AI[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TEMIIOB 5BOJIFOIINH

Hayunble runore3bl MNPOUCXOXKICHMS JKU3HM Ha 3emie. AOHOreHes H
na”crnepmus. JloHayyHble IPEICTaBICHUS O 3apOKICHUN KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. Ilpoucxoxnenue XKU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHU4ecKoM 3Bojrouuu. [lnanerapHas (reosoruueckas)
OBOJIIOIUS. XUMHUECKash dBOJIOLMSA. AOHOTCHHBI CHHTE3 OPTraHMYECKUX
BemiecTB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBartnas runoresa A.M. Omapuna, runoresa
nepBuuHoro OynboHa JIk. XosgeiiHa, reHetudeckas rumnote3a . Mémnepa.
Pu6osumer (T. Yek) u runotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopusa 3emnn u meroas! e€ usydeHus. Vckomaemple OpraHMYeCKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1Kasa: 0HbL, Ipbl, HEPUOJIbL, JTTOXH.

HavanpHble sTansl oprannueckoil sBomonuu. [losBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIOLUS MeTabonn3Ma. BO3HMKHOBEHHE TMEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTHI.

ITpoucxoxxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycOB. IIponcxokJeHne MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl ABOJIONMUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHU U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpomcxoxkieHne IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl HBOJIONMHA JKUBOTHOTO Mupa. OCHOBHBIE apoMOp¢O3bI




6.5

KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBbie xop0oBbIe KUBOTHBIE. JKH3HB B BOJIe. DBOIIOLHUS T03BOHOYHBIX.
[Tpoucxoxaenune amuodbuit u pentwnmii. [IporcxoxaeHre MICKONMHUTAOIINX U
ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 10 3paM U IepuogaM: apxeu, MpoTepo30i, majaeo30H,
Me3030H, KaiHOo30M. OOmas XapakTepucTHKa KiIUMaTa W TeO0JIOrHYeCKHX
nporieccoB. [TosiBIeHNE U paclBEeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUpPAHUS — HKOJOTMYECKHE KpHU3HCHl mnponuioro. IlpuuuHbl n
CJIE/ICTBHSI MAacCOBBbIX BbIMUpPaHUil. COBpPEMEHHBIN SKOJOTHYECKHI KPHU3HC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HOIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTInYms 4eaoBeKa oT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHaIbHEIC.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
UYenoBek  yMenblil, TIEpBble H3TOTOBICHUSA oOpyaui  Tpyaa. UYenosek
MPSMOXOJIAIIMNA U TEpBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosex
reienb0epreckuii — o0 MpeoK HeaHJEepPTAJbCKOIO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneinamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uelnoBeKka. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBINA mporecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUajibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHuKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EnuncTtBOo  wenoBeueckux pac. HayuHas  HeECOCTOSITENBHOCTh — pacH3Ma.

[IpucnocoOaeHHOCTh YesloBEeKa K pa3HbIM YCIOBHSM OKpYXKaroIled Ccpeabl.




Bnusinue reorpadguueckoit cpeasl W npeiia TEHOB HAa MOPQOJOTHIO U

(bl/I3I/IOJ'IOFI/II-O YCJII0BECKa

OKOCHCTEMEI U IMPpUCYHUE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl skonoruu. IloneBble HaOmroAEHUSA. OKCIEPUMEHTHl B  3KOJOTHMH:
npupojHble U JabopaTopHble. MOAETHUPOBaHHE B HKOJOTUU. MOHHUTOPUHT

OKPY>KaIOIEeH Cpebl: TOKAIbHbIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanums
9KOJIOTHYECKUX  (PAaKTOpoB: abmoTHyeckue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOrHUecKuil (akrop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHMU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHUil M KUBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHajbHas pojib CBETa.
DoTOnEepUOAU3M.

Temmeparypa kak dkojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusMmsl. IlolikuaoTepMHbIE 1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMid K
MoJi/Iep>kaHnio BoaHOTro Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
rTyOMHHAss  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKUE
0CcOOEHHOCTH Cpel OOWTaHus OpPraHu3MOB. lIpUCTIOCOOIIEHUS OPraHWU3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHbIE U TOJJUYHBIE
putMbl. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIMA
KHU3HH.

XKuznennsie popmel opranuzmoB. [loHsTue o xu3HeHHOU ¢opme. XKu3HEHHbIE
(GOpMBI pacTeHHIA: JepeBbs, KyCTApHUKU, KyCTAPHUYKH, MHOTOJICTHHE TPAaBBI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOONOHTEI,
a3poOHOoHTHL. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIIMS,
XHUITHAYECTBO, CUMOMO03 U ero (opmel. [lapazuTusMm, xoomepamus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMOJIeHcTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OHMOTHUYCCKUX B3aUMOACUCTBUM IS CYHICCTBOBAaHHA OpraHu3MOB B CpCac




obutanus. [[pyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU momyisiuuu. llomymsmus kak Ouonmoruueckas
cucrema. Poitb HEOTHOPOIHOCTH Cpelibl, (PU3MUecKux 0aphepoB M OCOOSHHOCTEH
O0uo0ruM BUJIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPBHI MOMYJSLIUMN.
OcCHOBHBIE TOKa3aTeau MNOMYJSLUWU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAas H
[I0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IMPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLus.

DKkoJyiornyeckasi CTpykrypa nonyiasuud. OILIEHKa 4YHUCIEHHOCTH IOIYJISLIH.
JluHaMuka nonmyisiuuu U e€ peryssuus. buoTudeckuil nmoTreHuuan MOIyJIsUu.
MonenupoBanue AUHaAMMKU — nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonyisiuuy. Kpuble BbDKMBaHMSI. Peryisiius 4MCIEHHOCTH HOMYJSIIMMA: POJb
(GakTopoB, 3aBUCANIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
crpareruu BuaoB (r- u K-crparerun).

[TonsiTe 00 9KoJOrMYeckod HuUmIe BHAa. MecrooOutanne. MHOromMepHas
Mozenb sKkonormyeckod Humm Jx.M. XarumHcona. Pa3Mepsl »KOIOrm4eckoin
Huiu. [ToTennmanbHas 1 peaau3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUAOB

7.4

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsi3u MexIy
opraHuzMamMu B OHoOIeHO3e. DKocucTeMa Kak oOTKpblTas cucrema (A.JDx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOIYLCHTHI,
KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lenu U CETH.
Abuotnueckue 610ku 3KocucTteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEIIECTB U ITOTOK HEPTUU B DKOCUCTEME.

OcHoBHBIE IOKa3aTeNnM 3KocucTeMbl. bruoMacca M mpoaykuus. OKOJIOTHYECKUE
MUpaMH/Ibl YUCeN, OMOMACChl U SJHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M MX IPUYMHBL. AHTpPOIOTIE€HHBIE BO3ICHCTBUSA Ha
cykueccun. KnmmmakcHoe coobmiectBo. buopasnoobpasue v mosiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipuponnsie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHo3. Paznuuus Mexy aHTPOIIOT€HHBIMH U TPUPOIHBIMH dKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposickas diopa u
(dayna. CuHaHTpOTHM3alus TOPOACKON ¢ayHbl. bromornueckoe U X03sIHCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

HepeHoc OHEPTHUU U BCIICCTB MCKAY CMCKHBIMU 5KOCHCTCMAaMU. Y CTOMYHUBOCTh




OpraHu3mosB, HOHyJ'ISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHLIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0oio4yka 3eMiHM, TA€ CYIIECTBYET WIIN
cymiectBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owmochepe. ObGmactu
ouocdepsl u e€ cocras. JKuBoe BemecTBo 6uocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cCyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH OMocheps Kak
ro0anpHOM  dKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHYECKHE IHKIBI (yriepojaa, a3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsiTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOWHBIE Jieca, CMEIIAHHBIE W IIHPOKOJMCTBEHHbBIE Jeca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONUYECKHE JIeca, BBICOKOTOPbs. Kimumar, pacTUTEIbHBIH H
KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa U QYHKIHS KUBBIX CHUCTEM, OICHKA MX PECYPCHOTO IOTCHIHAIA U

OounocdepHbIX QYHKIHI

7.6

DKOJIOTHYECKUE KPU3HCH U WX MpUYUHBI. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Pa3pymenue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHUpPA. OCHOBHBIE NPUHLHUIBI OXPAaHbl IPHUPOIBI.
Kpacuble knHuru. Ocobo oxpansemble mnpupogHbsie Ttepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE MPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IMPHUPOBI.
PanmonanbHOe  NMPHPOJOINONIB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTro

paszHooOpa3us 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buosiorus, 10 kimacc A.B. Tepmos, P.A. IletpocoBa «M31atenbcTBO
Muemosunay 2025 ron.
* buonorus, 11 knacc A.B. Tepmos, P.A. [lerpocoBa «3aaTenscTBO

Muemosusa» 2025 ron.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
 buosiorus, 10 kimacc A.B. Tepmos, P.A. IletpocoBa «M3natenbcTBO
Muemosuna» 2025 rog.

* buosnorus, 11 kimacc A.B. Tepmos, P.A. IlerpocoBa «M3marenscTBO

MmuemosuHay 2025 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Emunas xomiekius Ludposeix O6paszoBarenbHbx Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponnsiii yueOHUK «bronorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierox

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http://nrc.edu.ru/est/r4/ - buonornyeckas KapTUHA MHpa



8. http://planete-zemlya.ru/ - [lnanera 3emis
9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.n
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