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MOSACHUTEJBHASA 3AIINCKA

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

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3ze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOmiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOIIOLUOHHOIO YUYEHHUS U DKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHMS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciMpeHbl U yriayOneHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPBI AJISI MOCIETYIOIIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpaszus miaHeTsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kimacce wu3ydaroTCs 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydaromuxcss K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPEAesIEHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CIIEUMBAETCS PELIEHUEM CIEAYIOLINX 3a]1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO00pasuu W OCOOCHHOCTSX OWMOJOTHYECKUX CHUCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCEeNOBaHU B JjabopaTtopum W B mOpuponae (HaOoneHHE, HU3MEpEHHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTHYECKUX 3a/1a4, MOACIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIEHUS B MPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUocheprl), COXpaHEHUH COOCTBEHHOTO 3J0POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWe  YCIOBUW  JUIsI  OCO3HAHHOTO  BBIOOpAa  OOYYAIOIIUMHUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO11ee 4nCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YriIyOJIeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHEnU(UKU ero COMASp)KaHWsS W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M MpaKTHUYeCKUx pabot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEI0BATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HadyeHue OWoJoruu B (HOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuiel 1 cxembl: «CBsI3b OHMOJOTHM C JPYTMMH HaykamMuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOXXHOCTb M YIOPSAJIOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTh, CaMOOpraHu3allus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYHNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KWBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nu3ydaroniue ,1uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIlUU.

N3yuenue >kuBBIX cucTteM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHbIX. OTIEHKa JOCTOBEPHOCTH IMOITYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOLOB MUKPOCKOIIUIY.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJsb. Posib KAaTHOHOB ¥ AHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl.  [lenatypauus. CpoiictBa OenkoB. Kaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE cBOMcTBa. Kitaccudukaiiys TUIuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuuu AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyi. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

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

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



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

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [lutockener. JIBuxkenue nuromniazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIJIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. I7maakuii  (arpaHyfsipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKApHUOTHYECKON KIIETKIY.

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

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

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

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Oposxenus. [IpoaykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKuCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUI B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIIecTB mnepes aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

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

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

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

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

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciienctBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocoMm B
onocuHTe3e Oenka.

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

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuiX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKUH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muTo3a. KapuoknHe3 u UTOKMHE3. bHosornuyeckoe 3HayeHue
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpauumn

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YejoBeKa. DyHKIIUM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [luTanue >XKUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. [uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUMM JIETKUX y MNTHL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Oprasbl BblaelieHus. DunbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHu3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

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

['ymopanbpHast peryisiuus U SHAOKPUHHAA CUCTEMA >KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJIET 4YeIoBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuHomnonoctueie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntuny, «HepBHag — cucTeMma
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UIJIOKOXKHUX, KUBbBIE 3K3EMIUISIPhl KOMHATHBIX PacTeHHWil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmana u OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEl KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBble kieTkH, WM rameTtel. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y ;kMBOTHBIX. [10J0BBIE JKETE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPUOIIOTUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknazka IUTaHAa CTPOEHMSI JKMBOTHOTO KakK pPe3ysibTaT HepapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HAYEHHE MPAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIJIAMUIAOMOHAIBD, «Pa3MHOXXEHUE 3BIJICHBD,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKpOMpenaparbl SULEKIETOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

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

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pa6otel H. K. KoneioBa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIN XapaKTep HACIECIOBAHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M reTeporaMmeTHbld 1oji. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

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

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acheKTbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

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

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

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

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

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



ObopynoBaHue: *KHUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW TE€HETUKHA B MPEAOTBPALICHUHN U JICUCHUHA T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

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

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

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

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCXOTHOTO MaTepuaia Jijisi CEIeKITUU.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYIbTYp. /M3yuenue, coxpanenue u ynpasjeHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW W3MEHYHMBOCTW,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0TMsI 1 CHHTEeTHYECKAsi O0MO0JI0THSI

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEeNHE. Mukpoouonornyeckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

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



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHOHHBIX MPEACTABJICHUN B
omnosioruu

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

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJIEICTBEHHAs W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOMIOLMH. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmsus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(hOIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansanys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOLUNY, «DKOJIOTHUECKass U30JSAIUS TMOMYJIALNNA CEBaHCKON (opermny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «KuBble uckomnaemeie», «[IOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocodbl BuaooOpa3zoBaHus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, uydena MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCTHY.

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

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

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



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIIOLMU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5SMOpPHUOHANIBHOTO PAa3BUTUSA IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIGKIIUU, TrepOapuu, MYJSKHM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [J[loHayuHble IPEACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIIOIUA. XUMHUYECKas JBOJIONUSA. AOWOTEHHBIM CHUHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXpOHOJIOrus. I'e0XpoHOIOTHY€ecKas IIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje IO ’paM U MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apOoXKJIeHUs Xu3Hm», «Cxema ombita C. Mummuiepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacTeHuit», «Punnoputh», «OIHOKIETOYHBIE BOJOPOCIN,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «YUIEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

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

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «l3yueHue M omnHMcaHUWE MCKONAEMbBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

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

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJOTHYECKUE, COLUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaIONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAepTalbCKHUI
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH Tporecc U noaumop¢usm. [lonmynasiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
bu3MONOrHIO YeTIoBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOMIOLMHI OUOJIOTMYECKOTO U COLIMAIIBHOTO B YEIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CHUITBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, IPEIMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
gyeperna 4YeJOoBEKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH YEJIOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

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

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sKoi0ruu. CBsI3b SKOJIOTUH C IPYTUMH HayKaMHu.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpPOoaod. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

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

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTUYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0me
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢dakropel. CBeT Kak sKojorumdyeckuid (akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudeckue (axrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (POPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKH3HU, repOapuud U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nomyssinuu. OlleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUWSA. Perynsnus YWCICHHOCTH TMOMYJSALHA: PoJib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHas HULIU.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHUE XapAKTEPUCTUKU —MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHHM, KOJIJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE = TOKa3aTenu  dKocucTteMbl. buomacca u  mpomykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



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

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTONYMBOCTh OPTaHU3MOB, MOIYJISIUN U Y9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBeHHE Jieca Mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOdapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILLECTBOBaJA KM3Hb. Pa3BuTHe npezacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBb. J{MHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHApa, XBOMHBIE JIECa, CMEIIAHHBIE U IIUPOKOJINCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopor azota B HNpHUpOAE»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycToiHsay, « Tponrdeckuii jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizHeHuEe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Ocob0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvIX 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHL 00YUYAIOIIUXCSI PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYJbTYPHOMY HAcCJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4y, YBAXKHUTEIBHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIIy>KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWMHOM JXU3HM B COOTBETCTBUH C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3/IEMCTBUS )KMBON TPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro U 0e3omacHOro odpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOT0 BOCIIMTAHMS:

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

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

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HaHHWE TI00ATBHOIO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHSI B HSKOCHUCTEMAax, OXpaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

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

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LEJbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YIbTaThl OCBOCHHUA yqe6H01“0 npecameTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (BeHleCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecIeunBaroIIme dbopmupoBanue (byHKIIMOHATBEHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

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

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

CTPOUTH JIOTMYECKHE PACCYX IAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOJaMHU;

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

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MMOUCK NEPEHOCca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OpUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosormueckor mH(popManu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QopMy  IpeACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCHUCTBHUS, MMOHMMATDH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

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

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOMIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

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

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IU4HBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU aHaJU3€ pe3yJIbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX KU3HEHHBIX cuUTyauusx. lIpenmeTHbie pe3ynbTaThl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPUPOJBI M  PEHICHUU TPOoOJEeM  PaIOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBunoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON NU3MCHYUBOCTHU H. n. Basuiiosa), IIPUHIUATIBI
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAaCTEHMH, XKUBOTHBIX M YEJIOBEKa M HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpeibl 0OUTaHUS;

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

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

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

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

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



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUILEBOM MPOMBIILIEHHOCTH, YTIyOJsTh MO3HABATEIbHBII
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YelnoBeYeCTBa, a TakkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHMM, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtounu, B.1. BepHanckoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
I'unbepra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

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

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



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIWMOCTH COXPAHEHHS MHOT000pa3us BHIOB W
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIUpPYs Ielb KCCIEIOBAaHUSA, AaHAIM3UPOBATH IOJYyYCHHbBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

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

YMEHHUE OIEHWBATh TUTIOTE3bI U TEOPHH O TIPOUCXOKICHUN JKU3HH, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IIPUPOJIOTIONIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHHU3AIUAX CPEAHET0 MPOoGeCCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie)
Kontpoabubie IIpakTuueckue
n/n TeM NMPOrpaMMbl Beero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 broorus kax nayka 1 https://m.edsoo.ru/7f41c292
5 JKuBble cuCcTeMbI U BX 5 bubmuoreka [JOK
U3y4yeHue https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
3 buonorus ketkn 2 05 https://m.edsoo.ru/7f41c292
4 XuMuUecKas Oprauusanus 10 1 1 bubnuorexa [JOK
KJIETKH https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
° CTpoCHHE 1 pyHKIHH KIeTiCH o . 2 https://m.edsoo.ru/7f41c292
OO0OMeH BEIIECTB U
6 MpEBpAILIEHUE YHEPTUH B 9 1 1 bubmorexa HOK
peBpat P https://m.edso00.ru/7f41c292
KIIETKE
Hacnencreennas ungopmanus bub6nuorexa [IOK
7 i} 8 0.5
Y peanu3anus €€ B KJIETKe https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
XK i 1 1
8 VISHCHHBII WHICT IUICTiH 6 https://m.edsoo.ru/7f41c292
9 CtpoeHue u pyHKIMH 17 1 15 bubmuorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
10 PasMHOXeHUE U pa3BuTHE 8 15 bubnuorexa [JOK

OpTraHnu3MOB

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

JlesATeJIbHOCTDH
YYHUTEJA ¢
y4eToM
NMPOrpaMMbI
BOCITUTAHUS

YcranaBiuBaTh
JIOBEpUTEIIHLHEIE
OTHOIIICHHUST MEXTY
YUHUTENIEM U
oOyJaronmMucs,
CHOCOOCTBYFOIIHX
MO3UTHBHOMY
BOCHPHSATHIO
00yYarOIIMHUCS
TpeboBaHU 1 IPOCHO
YUHTEIS.
[oGyxnatp
oOyJaronxcs
co0M0aaTh Ha YPOKe
00IIenTPUHATHIE HOPMBL
MIOBEJICHUsI, TIpaBUIIa
o01eHust co
CTapUINMH
(y4uTensimMu) u
CBEPCTHHKAMHU
(oOy4arommmucs).
[onnepxxusath B
JIETCKOM KOJIJIGKTHBE
JIETIOBYIO,
TIPYKETIOOHYIO
aTMocdepy.
Ctpouts
BOCIHTATENILHYIO
JIeATENBHOCTD C
Y4YETOM KYJIBTYPHBIX
paznuuuii nerei,
MOJIOBO3PACTHBIX U
UHAUBUAYAJIbHBIX



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

I'eneruka — Hayka o

bubmuoreka [JOK
1 HaC/ICAICTBEHAOCTI | 2 0.5 https://m.edsoo.ru/7f41c292
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU 10 1 bubnnoreka [JOK
HaCJICJICTBEHHOCTH https://m.edsoo.ru/7f41¢c292
13 3aKOHOMEPHOCTH 5 1 bubnunoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
14 Teneruka uenosexa 3 0.5 https://m.edso0.ru/7f41c292
bubmuoreka [JOK
15 Ceneiuys opram3mos 4 1 https://m.edsoo.ru/7f41c292
16 buorexHomorus u 4 bubmuoreka [JOK
CUHTETUYECKAs OMOJIOTHI https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
17 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 102 13

I[TPOTPAMME

0coOeHHOCTEH.
IMpuBnekaTh BHUMaHUE
o0yJaronmxcs K
LEHHOCTHOMY aCIIeKTy
n3yv4aeMbIX Ha ypoKe
SIBIICHUM, TIOHATHUH,
MIPUEMOB.
AHanm3upoBaTh
peanbHOe COCTOSIHUE
JIeN B yaeOHOM Kitacce/
TpymIe.
[Mo6yxnats
00yJaroIIxcst
co0nroaTh Ha ypoke
MIPUHIMITEL yIeOHOH
UCHUTUTAHBL 1
caMoOpraHu3aluu.
Oprasu3oBBIBaTh
9KCKYPCHH, TIOXOIBI,
SKCTIETUINH U T.II.
3amuiars
JIOCTOMHCTBO U
HHTEPECHI
o0Oy4Jaronmxcs,
MOMOTaTh JICTSM,
OKa3aBIIUMCSI B
KOH(IUKTHOM
CUTYalluH U/Un
HeOJIaronpHUsITHBIX
YCIOBHSX.



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 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
3apoKICHUE U Pa3BUTHUE
1 3B(I))J'IIOHI/IOHHI>I)? 4 bubmmorexa [IOK
H B https://m.edsoo.ru/7f41cc74
MIpe/ICTaBICHU B OMOJIOTUU
) Muxkpo3Botonus u eé 14 2 bubnmnorexka HOK
pe3yJIbTaThl https://m.edsoo.ru/7f41cc74
MakposBonronus u eé bubnuoreka [JOK
3 6 1
pe3yJIbTaThl https://m.edsoo.ru/7f41cc74
4 [Ipoucxoxaenue u pasBuTHe 15 1 15 bubnuorexa [HOK
KHU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
[IpoucxoxaeHue yemoBeka — bubnmnorexka HOK
3) 10 1 1
AHTPONOTEHE3 https://m.edsoo.ru/7f41cc74
OKoJorus — Hayka o
B3aMMOOTHOIIIEHHUSIX
6 OpPTaHHU3MOB H 3 0.5 bubmmorexa [JOK
p ' https://m.edsoo.ru/7f41lcc74
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cperon
bu6nuoreka [IOK
7 O 0 9 1.5
PTATHIMEL 1 Cpeila ODMTatiA https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
8 C) i 9 0.5
KOJTIOTHI BUAIOB 1 HOHy I https://m.edsoo.ru/7f41cc74
9 DKOJIO0THS COOOIIECTB. 12 1 05 but6mmoreka [IOK

OKOJIOTUYECKUE CUCTEMBI

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

JlesATeJIbHOCTDH
YYHUTEJA ¢
y4eToM
NMporpamMmmbI
BOCITUTAHUS

YcranaBiuBaTh
JIOBEpUTEIILHEIE
OTHOIIICHUST MEXKTY
y4aHuTeNneM 1
oOyJaronmMucs,
CHOCOOCTBYFOILIHX
MO3UTHBHOMY
BOCHPHATHIO
00yYarOIIMHUCS
TpeboBaHU 1 IPOCHO
YUHTEIS.
[MoGyxnats
oOyJaronxcs
co0M0IaTh Ha YPOKE
00IIenTPUHATHIE HOPMBL
MIOBEICHUSI, TIPaBUIIa
o0IIeHus co
CTapUINMH
(y4uTensimMu) u
CBEPCTHHKAMU
(0Oy4aromuMIcs).
[onnepxxusath B
JIETCKOM KOJUICKTHBE
JIETIOBYIO,
TIPYKEITOOHYIO
aTmocdepy.
Ctpouts
BOCIHTATENILHYIO
JIeSTeNBHOCTD C
Y4ETOM KYJIBTYPHBIX
paznuuuit nerei,
MOJIOBO3PACTHBIX U
WHIVBUTyaTbHBIX
ocobeHHOCTeH.
[TpuBnekaTh BHUMaHUE



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

10 Buocdepa — rimobanbHas 6 bubmmoteka [JOK
JKOCHCTEMA https://m.edsoo.ru/7f41cc74

bubnuoteka LIOK

11 q

CHOBCK 1 ORpyxaiofias cpend 6 https://m.edsoo.ru/7f41cc74

bubnuoreka LIOK
12 Peseparoe Bpems 8 https://m.edsoo.ru/7f41cc74

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME

o0y4aronmxcs K
LEHHOCTHOMY aCIIeKTy
n3yv4aeMbIX Ha ypoKe
SIBJICHU, TIOHSATHH,
MIPUEMOB.
AHanmu3upoBaTh
peaIbHOE COCTOSTHUE
nen B yueOHOM Kiacce/
rpymnrme.
[Mo6yxnats
00yJaroIIxcst
co0roIaTh Ha ypoke
TIPUHIMIE! Y9eOHOT
JCIUIUINHEL U
CaMOOpraHU3aliu.
Oprasu3oBBIBaTH
9KCKYPCHH, TIOXOJIbI,
9KCHEAULNH H T.II.
3amuars
JIOCTOMHCTBO U
HHTEPECHI
oOyJaronmxcs,
TIOMOTaTh JICTAM,
OKa3aBIIUMCSI B
KOH(IUKTHOM
CUTYalluH U/Un
HeOJIaronpUsSTHBIX
YCIIOBHSIX.



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Koan4yecTBO 4acoB Jara
JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KonTpoabHbl IIpakTuyecku H3Yy4Y€HH
o0pa3oBaTe/ibHbIE PeCYpPChI
n 0 e padoThlI e padoThl |
buonorus xak
KOMILICKCHasA HayKa U bu6mmoreka LIOK https://lesson.academy-
KaK 4acThb 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-
COBPEMEHHOTO 4fdf-bdf8-fh62770d3862
oOmiecTBa
bubmuoreka [{OK https://lesson.academy-
JKuBble cucTeMbl M X
cBOlCTEa 1 content.myschool.edu.ru/lesson/4e8b5cdb-f414-
40a6-9aed-638dd73a0475
YpoBHeBas bubmuoreka [{OK https://lesson.academy-
OpraHu3anys )KUBBIX 1 content.myschool.edu.ru/lesson/15bc113d-cabl-
CHUCTEM 4730-8ca3-8c3862e30f75
Hcropust OTKpeITHS 1 bu6mmoreka [IOK https://lesson.academy-
U3y4YeHUs KIIETKHU. 1 content.myschool.edu.ru/lesson/070c3e1b-edOe-
Kierounas Teopus 4857-8h6e-d5758b8ba098
Metonasl
MOJIEKYJIAPHON U
KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«3yueHne MeTO10B 1 0.5

KJICTOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,
nuddepeHImanTbLHOe



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098

LHEHTPUPYTUPOBAHUE,
[I1IP)»

XUMHUYECKUI COCTaB

bubmuoreka IIOK https://lesson.academy-

6 content.myschool.edu.ru/lesson/f0169498-8927-
IIeTIH 400e-81b5-27a76afed81b
MunepasibHbIe PolI

7 BEIIIECTBA KJICTKH, UX https://resh.edu.ru/subject/lesson/5397/start/28387
Omosorudeckas poib o/

Opranunueckue
BEIIECTBA KIETKU —
oenku. JlaboparopHas
bubmuoreka I{OK https://lesson.academy-
pabora

8 06 0.5 content.myschool.edu.ru/lesson/0215437a-0f2e-
«oHapykerue 4c47-8760-2a9e2F77c89c?backUrl=%2F06%2F10
OEJIKOB C IIOMOIILI0
KAYCCTBCHHBIX
peaKuuii»

CsoiicTBa, bubnmoreka L{OK https://lesson.academy-

9 KJaccuukanus u content.myschool.edu.ru/lesson/0215437a-0f2e-
¢GyHKIMN OEIKOB 4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
Opranunueckue bubnuoteka [{OK https://lesson.academy-

10 BEIIECTBA KJIIETKH — content.myschool.edu.ru/lesson/7248ccfd-3595-
YTJIEBOBI 44e2-9ead-al5ec719c673
Opranunueckue bubnuoteka [{OK https://lesson.academy-

11 BEIIECTBA KJIIETKH — content.myschool.edu.ru/lesson/7248ccfd-3595-
JIAIABI 44e2-9ead-al5ec719c673
Hywnentorse Bu6 ITOK https:// d

noIMoTeKa ps://lesson.academy-
otel. JJHK u PHK.

12 KHCIOTEL | 1 0.5 content.myschool.edu.ru/lesson/3b18d58d-51ee-

JlaGopatopHnas pabora

«HccnenoBanue

43ba-9b17-45c9608fa382



https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382

HYKJIICMHOBBIX KUCJIOT,
BBIJICIICHHBIX U3
KJICTOK pa3jIMYHbIX
OpraHu3MoB»

13

Crpoenue u pyHKITUH
AT®. Ipyrue
HyKJIeo3uaTpudocdar
bl (HT®D)

POIII https://resh.edu.ru/subject/lesson/3840/start/

14

15

CekBeHHpOBaHUE
JHK. Metobt
TCHOMHKH,
TPAHCKPUITOMUKH,
IPOTEOMHUKHU. MeTobI
CTPYKTYPHOU
ouonoruu

KonTponbhas padota
o teme " Xumudeckas
opraHu3anus KjieTku"

16

17

Tunel KIETOK.
[Ipokapuornueckas
KJIETKa

Crpoenue
9yKapuOTHYECKON
kieTku. [IpakTnyeckas
pabota «3yuyenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

POII
https://resh.edu.ru/subject/lesson/3847/start/8616/
bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a9152604-585b-
4bf9-923c-d6a9d6847d3f

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-4fd0-
40aa-b7ec-3de0ab56¢f42



https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42

bubmuoreka IIOK https://lesson.academy-

[ToBepXHOCTHBII
18 anmapar ket 1 content.myschool.edu.ru/lesson/86c00dc3-4fd0-
40aa-b7ec-3de0a656¢f42?backUrl=%2F06%2F10
OnHoMeMOpaHHbIe
OpraHonabl KJICTKH.
[TpakTudeckas pabora bubnuroreka L{OK https://lesson.academy-

19 «M3ydeHne NBHKCHHS 1 0.5 content.myschool.edu.ru/lesson/86c00dc3-4fd0-
[IATOIJIa3MEI B 40aa-b7ec-3de0a656¢cf42?backUrl=%2F06%2F10
PaCTHTEIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE

OpraHOU bl KJICTKH:

MHUTOXOHJIPHH,

[JIACTHU/IBL.

JlaGoparopnas padota BupryanbHas HHTEpakTUBHAS J1TaOOPaTOPHS

20 1 0.5 .

«HccnenoBanue https://content.edsoo.ru/lab/item/2/
IJ1a3MOJIN3a U

JICTIa3MOJIN3a B

PACTUTCIIBHBIX

KJIETKAX)

HememOpanHbie PO .

21 1 https://resh.edu.ru/subject/lesson/5383/start/15337
OpPTraHOUbI KJIETKU Y
CrpoeHne u dyHKIH bubnuoreka LIOK https://lesson.academy-

22 apa 1 content.myschool.edu.ru/lesson/0810f15f-a477-

4¢70-9f41-1270516b7afl
CpasHHTCL A BuptyanbHas unre 0
23 XapaKTepUCTHKA 1 0.5 Y PAKTHBHAA Ta50paTOpuA

KJICTOK 3YKapHuoT.

https://content.edsoo.ru/lab/item/19/



https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://content.edsoo.ru/lab/item/2/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://content.edsoo.ru/lab/item/19/

Jlaboparopnas pabota
«M3yueHune cTpoeHus
KJIETOK Pa3IuuHbIX
OpraHU3MOBY»

24

KontponsHas pabora
1o reMe "CtpoeHue u
GbyHKIMM KIETKA"

25

AccuMuisys u
JTACCUMUJISLIAS — JIBE
CTOPOHBI
MeTaboau3Ma. THuIrel
0oOMeHa BEIIECTB.
JlaGoparopHnas pabora
«3yuenue
KaTaJIuTHYECKON
AKTUBHOCTH
dbepMeHTOoB (Ha
MIpUMEpPe aMIJIa3bl TN
KaTaJsasbl)»

0.5

POIII https://resh.edu.ru/subject/lesson/3917/start/

26

DepMEHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonu3Ma.
JlaboparopHnas pabota
«H3yuenue
(bepMeHTaTUBHOTO
pacIleIIeHUs
MIEPOKCH]IA BOJIOPO/A B
PacCTUTETBHBIX U

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-866f-
4e35-9168-ceeabel24e55



https://resh.edu.ru/subject/lesson/3917/start/
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55

KUBOTHBIX KIIETKAX.
benku-akTuBaTops U
OCIIKU-UHTHOUTOPBI

ABTOTPO(DHBIN THIT

27 POIII https://resh.edu.ru/subject/lesson/3917/start/
oOMeHa BEIeCTB
28 doTrocuHTE3 PO1II https://resh.edu.ru/subject/lesson/3917/start/
XeMOCHUHTE3.
JlaGopaTopHas pabota
bubmuoreka I{OK https://lesson.academy-
«CpaBHeHUE
29 0.5 content.myschool.edu.ru/lesson/27¢57b97-ee02-
HpOHECCOn Ab2c-97ac-223ab66c24f7
dhoTocuHTE3a U
XEMOCHHTE32)
AHa’poOHbIE
opranu3Msbl. Bubl
OpOXKECHUSI. B 5
UpTyajdbHas MHTEPAKTUBHAS JabopaTopus
30 J1a0 0 .
abopatopHa pabota https://content.edsoo.ru/lab/item/17/
«CpaBHeHUE
MPOIIECCOB OPOKEHUSI
U ObIXAaHUS»
AspoOHBIE
OpraHU3MBbI. JTaIbI
HEPTETHIECKOTO
oOMeHa. DHeprus bubnmoreka [{OK https://lesson.academy-
31 MeMOpaHHOTO content.myschool.edu.ru/lesson/1f60acef-6051-

rpajJiieHTa MPOTOHOB.
Cunre3 AT®: pabota
npotoHHoON ATO-
CUHTA3bI

44ce-bb66-6175e4d59480?backUrl=%2F06%2F10

32

Pemenue



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://content.edsoo.ru/lab/item/17/
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10

OUOJIOrMYECKUX 3a7a4

KonTposbHas padota
o teme "O0Omen

33
BCIICCTB U DHCPIr'uu B
KieTke"
POII
https://resh.edu.ru/subject/lesson/5352/start/29578
Peakuuu MaTpuaHOTO
34 cuTesa 0/ MynbTHypOK
https://multiurok.ru/files/reaktsiia-matrichnogo-
sinteza.html
Tpanckpunuusa —
N bubmuoreka [{OK https://lesson.academy-
MaTpUYHbIM CUHTEC3
35 PHK. T ; content.myschool.edu.ru/lesson/05b30833-2ed2-
- PAHCBIIIBTI ee 445b-haae-823f126173d07backUrl=%2F06%2F 10
STarbl
Konuposanue
.P
36 AMHHORHEIOT. TOIb POII https://resh.edu.ru/subject/lesson/3939/start/
pubdocom B OMocHuHTE3E
Ocika
Opranuzanuys reaoma
37 y IPOKapuoT U PO https://resh.edu.ru/subject/lesson/3939/start/
yKapuoT
MonekyisapHbie
38 MECXAaHHU3MBbI
IKCIIPECCHH T'€HOB Y
9yKapuoT
Bupycer —
BHCKIICTOUHEIC (OPMBL bu6mmoreka IIOK https://lesson.academy-
39 0.5 content.myschool.edu.ru/lesson/eb33fad3-8d72-

JKA3HU U OOJTUTaTHBIE
Tapa3uTHhI.

4e0b-bbc5-4c86e312fb15



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://multiurok.ru/files/reaktsiia-matrichnogo-sinteza.html
https://multiurok.ru/files/reaktsiia-matrichnogo-sinteza.html
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15

[TpakTuyeckas pabora
«Co3nanue mozenu
BUpYCa»

40

Bupychsie
3a0oJeBaHus
YEJI0BEKA, )KUBOTHBIX,
pacTeHui

41

42

43

HanorexHoinornu B
OUOJIOTUU U MEULIUHE

JKY3HEeHHBIN TUKIT
KJIETKH

MatpuyHblii CHHTE3
JIHK

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3cb-b7c7-
4815-b7al-155c7245fdbf

44

XPpOMOCOMBI.
Jlaboparopnas pabora
«M3ydeHne XxpoMocoM
Ha FOTOBBIX
MUKpOITpenaparax»

0.5

45

46

Jenenue KiIeTKu —
MUTO3

Turbl KIETOK.
Kapunoxkunes n
IIUTOKUHE3.
JlaboparopHnas pabota
«Habmronenne Mmurosa
B KJIETKaX KOHYHKA
KOpelIka Jyka (Ha
TOTOBBIX

POIII https://resh.edu.ru/subject/lesson/3927/start/

0.5



https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://resh.edu.ru/subject/lesson/3927/start/

MHUKpOIIpernaparax)»

47

48

Perynsuust
JKU3HEHHOI'O IIUKJIA
KJIETOK

KontponbHas padota
o Teme"
Hacnencrsennas
uHpopmanus u
peanu3aluu ee B
KieTke'" u
"XHU3HEHHBIHA 1IHKII
KJIeTKHu"

49

Opranusm Kak eauHOe
nenoe. TkaHu
pacTeHui.
Jlaboparopuas pabota
«3yueHme TkaHe
pacTeHu

0.5

50

TkaHU KUBOTHBIX U
YeJioBeKa.
JlaboparopHnast pabota
«M3ydyenue TkaHen
KUBOTHBIX»

0.5

51

Opranbl. Cuctemsl
OpTaHoB.
Jlaboparopnas pabota
«3yueHne opraHos
[[BETKOBOT'O PACTEHUS»

0.5

52

Omopa Tena

POIII https://resh.edu.ru/subject/lesson/1009/



https://resh.edu.ru/subject/lesson/1009/

OpraHu3MoOB

53 Apmicerine PO https://resh.edu.ru/subject/lesson/1010/
OpraHu3MoB

54 [Iutanue opranu3MoB PO https://resh.edu.ru/subject/lesson/824/
ITutanue
IIO3BOHOYHbBIX .

55 KHBOTHELX PO https://resh.edu.ru/subject/lesson/825/

' https://resh.edu.ru/subject/lesson/826/

[TumeBapurTenbHas
CHUCTEMA YCJIOBCKA

56 JlpIxaHue opraHu3MoB PO https://resh.edu.ru/subject/lesson/827/
JIpIxaHue

57 IMO3BOHOYHBIX
JKUBOTHBIX N YCIIOBCKAa
TpaHcropT BeleCTB y PO https://resh.edu.ru/subject/lesson/829/

58 .
OpraHu3MOB https://resh.edu.ru/subject/lesson/828/
KpoBeHocHas cucrema

59 MTO3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

60 Brinenenue y POIII https://resh.edu.ru/subject/lesson/1007/
OpPraHHU3MOB https://resh.edu.ru/subject/lesson/830/

61 3amura y OpraHu3MoB
4

62 MMYyHHaz cHetema PO https://resh.edu.ru/subject/lesson/1580/start/
YeJIoBeKa
PaBI[pa)KI/IMOCTB u

63 perynauus y POIII https://resh.edu.ru/subject/lesson/2457/start/
OpraHnu3MoB
r

64 yMopabHad POIII https://resh.edu.ru/subject/lesson/832/

perynanus u



https://resh.edu.ru/subject/lesson/1010/
https://resh.edu.ru/subject/lesson/824/
https://resh.edu.ru/subject/lesson/825/
https://resh.edu.ru/subject/lesson/826/
https://resh.edu.ru/subject/lesson/827/
https://resh.edu.ru/subject/lesson/829/
https://resh.edu.ru/subject/lesson/828/
https://resh.edu.ru/subject/lesson/1007/
https://resh.edu.ru/subject/lesson/830/
https://resh.edu.ru/subject/lesson/1580/start/
https://resh.edu.ru/subject/lesson/2457/start/
https://resh.edu.ru/subject/lesson/832/

OHAOKpPHUHHAA CUCTCMA
JKHUBOTHBIX U YCJIOBCKa

65

66

67

KontponsHas pabora
1o reMe "CtpoeHue u
(GyHKIIUY OpraHu3MoB"
®opMBbl pa3MHOXKEHHS
OpraHW3MOB

ITonoBoe
Pa3MHOKEHHE

68

69

Meiio3

l'amerorenes.
ObpazoBanue u
pa3BUTHE MOJIOBBIX
kieTok. JlaboparopHast
pabora «M3yuenue
CTPOEHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

POIII https://resh.edu.ru/subject/lesson/3927/start/

POIII https://resh.edu.ru/subject/lesson/3927/start/

70

71

72

NupuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOT€HE3

3akJajKa OpraHoB 1
TKaHeH u3
3apOI[I>IHI€BI)IX
JINCTKOB

Pocr u passutue
KHUBOTHBIX.
JlaGopatopHnas pabora

0.5

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/c081bbd7-b846-
42ec-9bb9-c0ff9388e41d

POIII https://resh.edu.ru/subject/lesson/5630/start/

POIII https://resh.edu.ru/subject/lesson/5385/start/



https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/3927/start/
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/

73

74

«BrIsBneHme
MPU3HAKOB CXOJICTBA
3apoJibIen
IMO3BOHOYHEBIX
JKMBOTHBIX

Pazmuoxenue u
pa3BUTHE PACTEHUH.
JlaGopaTopHas pabota
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHuin»

HcTopus ctanoBIeHUS
U Pa3BUTHS T€HETUKU
KaK HayKd

0.5

bubmuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-
48d1-869f-eab1c182d9b8

75

76

OCHOBHBIC TIOHSATHS U
CUMBOJIbI TCHETHKH.
Jlaboparopnas pabota
«Jlpo3ouna kak
O00BEKT T€HETUYECKUX
HCCIIEIOBAHUID)

3aKOHOMEPHOCTHU
Hacle10BaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpeLIMBaHUE.
[IpakTuueckas pabora
"U3yueHne
pe3yIbTaToB
MOHOTHOPHUIHOTO

0.5

0.5

bubnuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/8088b7fa-1bac-
4c85-9905-291d41ed37f8

bu6mmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/da2765cd-a327-
4526-bef3-7eccle3cd9c4



https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4

CKpEIIUBAHUS Y
po30¢uib"

77

[utosmornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEeUIMBaHUs

78

79

AHanuzupyroiiee
CKpelIMBaHUE.
Henonnoe
JOMUHUPOBaHUE

Jlurudpunoe
CKpeIIMBaHHE.
[IpakTuueckas padbora
«M3yueHue
pe3yIbTaToB
TUTHOPHUTHOTO
CKpEIIMBAHUS Y
Ip030(UITB»

0.5

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-3081-
4683-970c-1dd5857cf5bf

80

[uTonmornyeckne
OCHOBBI JUTHOPUTHOTO
CKpEIIMBaHUS

81

82

83

CueruieHHOE
HAcCJIEJOBAHUE
MPU3HAKOB

XpOMOCOMHas1 TEOpHs
HaCJIeICTBEHHOCTH

I'eneTuka nmona

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-4477-
4452-b5a1-3f990c947800

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a3431d82-0871-
46fe-aba8-eca3491d454a

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-4477-



https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800

84

T'enorun kak
[EeJIOCTHAs cUcTEMA

4452-p5a1-3f990c947800

85

['enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHui, KUBOTHBIX
U YeJoBeKa

86

87

88

M3menuuBoCTE
MpU3HAKOB. Bubl
N3MEHYUBOCTH

MonudukarnmonHas
W3MEHYUBOCTH

BapuanuoHHsbIi psag u
BapHalliOHHAs KpUBasl.
JlaGoparopHnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAN(UKAITMOHHON
M3MEHYUBOCTH.
[TocTpoenne
BapHUAIIIOHHOTO pAJia U
BApUALIMOHHOMN
KpHUBOW»

0.5

bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-0f9c-
4060-abd6-435067cecl4d

POII
https://resh.edu.ru/subject/lesson/5387/start/17435
/

POII
https://resh.edu.ru/subject/lesson/5387/start/17435
/

89

I'enoTunmueckas
N3MEHUYNBOCTD.
KombOunarusnast
N3MEHUYMBOCTD

POII
https://resh.edu.ru/subject/lesson/5387/start/17435
/

90

MyranmonHas

0.5

bu6mmoreka IIOK https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

91

92

93

U3MEHUYUBOCTb.
[IpakTuueckas pabora
«Myramuu y
npo3oduie (Ha
TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH
MYTalHOHHOTO
mpotlecca.
OnureHeTuka u
SMUTEHOMUKA

I'eneruka yenoBexa.
[IpakTuueckas pabora
«CocraBieHue u
aHaJIu3 POJIOCIOBHOM

MeTtoasl METUIIMHCKON
T€HETHUKU

0.5

content.myschool.edu.ru/lesson/e1564a9c-0f9c-
4060-abd6-435067cecl4d

94

95

KonTponbnas pabota
o teme "I'eneTuxa"

OCHOBHBIE OHSATHS
CEJIeKIUU.
JlaboparopHnas pabota
«M3ydenue copToB
KYJbTYPHBIX PaCTEHUI
Y TIOPOJI IOMAITHUX
YKUBOTHBIX»

0.5

bu6mmoreka [IOK https://lesson.academy-
content.myschool.edu.ru/lesson/143bch4f-232b-
4e0c-84a7-7b6b48306d6b

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/86acad55-2279-
4152-a48a-840d20ce0270

96

MeTtoap!
CEJIEKIINOHHON

0.5



https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

paboThL.
JlaGopaTopHas pabora
«3yuenue meToa0B
CEJIEKIIMH PaCTCHUI»

Hoctuxenus
CEJICKLIUU PACTECHUM U
97 KUBOTHBIX. 1
[IpakTuueckas pabora
«IIpuBHUBKa pacTeHU»

98 Hrorosas 1 1
KOHTpOJIbHas paboTa

buotexHonorus kak
HayKa U 0Tpacilb

bubmuoreka [{OK https://lesson.academy-
MIPOU3BO/ICTBA.

1 0.5 content.myschool.edu.ru/lesson/133b0166-fc35-
4291-a264-14aaee2f5897

99

[IpakTuueckas padbora

«M3yduenne oObEKTOB
OMOTEXHOJIOTUNY

OCHOBHEBIE
HaIIrpaBJICHUA
100 P

CUHTETUYECKOU
ouoJIoruun

XpoMOCOMHas 1

101 1 POIII https://resh.edu.ru/subject/lesson/3939/start/

TCHHasA MHXXCHCPUA

Menuinackne
102 A 1
OHOTEXHOJIOTHHA

OBIIEE KOJIMYECTBO

YACOB TIO [IPOT’PAMME 102 6 135



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://resh.edu.ru/subject/lesson/3939/start/

11 KJIACC

No KosaunuyecTBO 4acoB Jlara
DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer Kontpoabusl  IlpakTunyecku H3Yy4YeHH
o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThl e padoThl |
bu6nuoteka LIOK https://lesson.academy-
OBOJIIOLIMOHHAS
1 q 1 content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-
reopus . lapsura 43b5-ae8c-1a4a8ea05f95
JBroKyIIHe CUIIbI bubmmorexa LIOK https://lesson.academy-
2 SBOJIIOIUN BUIOB 110 1 content.myschool.edu.ru/lesson/dbb6c1d1-cfoc-
Y. lapBuny 43b5-ae8c-1a4a8ea05f95
boprba 3a
N ——. bubmnorexa IOK https://lesson.academy-
3 I . 1 content.myschool.edu.ru/lesson/304a891f-8df8-
CCTCCTBCHHRIH 1 4b19-9753-8f3275cae0f6
HCKYCCTBEHHBIH 0TOOP
dopmupoBaHne bubmuorexa LIOK https://lesson.academy-
4 CUHTETUYECKOU 1 content.myschool.edu.ru/lesson/7a22c0f1-1169-
TEOPUU IBOJIIOLUU 4450-8585-b2ad01be75af
OTansl
9BOJTFOIIMOHHOTO bubnuorexa IHOK https://lesson.academy-
5 mpolecca: 1 content.myschool.edu.ru/lesson/85e9b260-0018-
MUKPOIBOJIIOLUSA U 458a-9e76-286103e5af16
MaKpO3BOIIOIHUS
[Momynsims — bubmuoreka I{OK https://lesson.academy-
6 3JIEMEHTapHas 1 content.myschool.edu.ru/lesson/al56d7a4-2580-
eJIMHUIIa YBOJIIOIIUU 4f23-a777-188444dal572
7 3aKOH reHeTHYECKOTO 1 05
paBHOBecHs JIx.



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572

Xapau, B. BaitnOepra.
JlaGopaTtopHnas pabota
«Bp1siBNIEHUE
U3MEHUYUBOCTH Y
0co0eil 0AHOro BUA»

DnemMeHTapHbIe
(aKTOPBI IBOTIOLIUH

10

11

12

DddexT ocHoBaTENS.
DddexT OyTHIIOIHOTO
TOPJIBIIITKA

Murpanuu. M3onsuuu
MOMYJISALINAN:
reorpaguyeckas,
OHooruyecKas

EcrecTBenHbIl 0TOOD
— HaIpaBJISIOMINAI
(hakTop IBOIIIOIUU

[TonoBoii oT60p

bubmuorexa IHOK https://lesson.academy-
content.myschool.edu.ru/lesson/304a891f-8df8-
4h19-9753-8f3275cae0f6

13

14

[IpucnocobaeHHOCTH
OpPTraHU3MOB KaK
pe3yabTar
MHUKPOIBOJFOIHH.
JlaGoparopHas paboTa
«3yyenune
apoMop(h030B u
UIMOaIanTalui y
pacteHuii u
KHBOTHBIX»

IIpumepsr

0.5

0.5

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/4b606f7f-48be-
4b4b-a371-6e90263ch659



https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659

MPHUCTIOCOOICHHI Y
OpPraHU3MOB:
MOpPQOJIOTHUECKHE,
(bu3HOIOTHUYECKHE,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaboparopHas pabota
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAS
1eNIeCO00Pa3HOCThY

15

Bup, ero kpurepuu u
CTPYKTYypa.
JlaGopaTtopHnast pabota
«CpaBHEHHE BUJIOB 11O
MOp(}OIOTHYEeCKOMY
KPUTEPUIO»

0.5

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

16

17

18

CrpykTypa BUaa
Bunoo6paszoBanue kak
pe3ysbTar
MHUKPOIBOJIOIHH

CBs3b

MUKPO3BOJIIOLINHN U
QMU ACMHUOJIOTNHA

bu6mmoteka I1OK https://lesson.academy-
content.myschool.edu.ru/lesson/bac095e5-fa3b-
43c0-ae18-f48043f9bdfe

19

Maxpo3BOIIOLIHSL.
ITaneoHTOIOTMUECKIIE
METO/bl U3YUEHUS
SBOJIIOIIUU

POIII https://resh.edu.ru/subject/lesson/5391/start/

20

buoreorpaduyeckue

PO https://resh.edu.ru/subject/lesson/5391/start/



https://resh.edu.ru/subject/lesson/4949/start/
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/

MCTOJbI U3YUYCHUS
3BOJIFOIIMH

21

OMOPHOIOTHYECKHE U
CPaBHUTEIBHO-
Mopdoornueckue
METO/IbI H3YUCHUS
9BOJIFOIIMN

POIII https://resh.edu.ru/subject/lesson/5391/start/

22

MounekyisapHo-
TCHETUYECKHCE,
OMOXUMHUYECKHE U
MaTEeMaTUYCCKHE
METOJIbI U3yUYCHHS
SBOIIOIUN

POIII https://resh.edu.ru/subject/lesson/5391/start/

23

OO0mue
3aKOHOMEPHOCTHU
9BOIIOLMHU. A JalITUBHA
s paguaIusi.
HepaBHomMepHOCTH
TEMIIOB 3BOJIIOLIUH

24

KonTponbnas pabora
10 TEME
"MukposBoIIOLUS U
MakposBoonus"

25

HayuHnble runoressl
MIPOUCX 0K ICHHS
JKU3HU Ha 3emIie

POIII https://resh.edu.ru/subject/lesson/3874/start/

26

Jonayunsie
IpeJICTaBICHUS O
3apOXKACHUH )KU3HU

Bubmanoreka https://lesson.academy-
content.myschool.edu.ru/lesson/d0c1700a-e698-
4173-85¢8-400002296419



https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9

27

OCHOBHBIE ATaMbI
HEOPraHUYeCKOM
SBOJIIOIINH

bu6nmoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/9ec4c3a8-5763-
40ed-b127-2e1b849c4222

28

I'nnoTe3sl 3apOXKACHUA
KHU3HHU

bu6nuoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/54f96a99-57e3-
4914-9da0-ha9bad6f0889

29

Ucrtopus 3emin u
METO/IbI €€ U3yUYCHHUS.
JlaboparopHas pabota
«3yuenue u
OINMCaHNE
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HauasnnHbie 3Tanbt
OPraHUYeCKOu
SBOJIIOIAU

POIII https://resh.edu.ru/subject/lesson/3885/start/

31

32

33

34

SBOJ'IIOI_II/ISI 9YKapuoT

OCHOBHBIE 3TaNbl
SBOJIIOIUH
pPacTUTETHLHOTO MUPA.
[TpakTuueckas pabota
«M3yuyenune
0COOCHHOCTEH
CTPOEHHUsI paCTEHUN
Pa3HBIX OTJICIIOBY

OCHOBHBIE TAIIbI
JBOJIFOLIUHY JKUBOTHOTO
MHUpa

SBOJ'IIOI_II/I}I KHUBOTHBIX.

0.5

0.5

POIII
https://resh.edu.ru/subject/lesson/3885/start/27012
7/

POIII
https://resh.edu.ru/subject/lesson/3885/start/27012
7/



https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

35

[IpakTuyeckas pabora
«3yuenne
0COOEHHOCTEM
CTPOCHUS
MIO3BOHOYHBIX
KUBOTHBIX)

Pa3BuTue Xu3HU HA

3emJie 1o 3pam u
nepuoaam

bu6nuoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-c3e4-
4740-9d75-b1d6fd53e2c6

36

MaccoBble BBIMUPaHUS
— DKOJIOTHYECKUE
KPHU3UCHI POLILIOTO

37

CoBpeMeHHbIN
3KOJOTMYCCKUM
KPHU3HUC, €TO
OCOOCHHOCTH

38

39

40

41

CoBpeMeHHas cucteMa
OpraHUYECKOTo
MPOLLIOTO

KonTponbnas pabota
10 TEME
"TIpoucxoxaeHue u
pa3BUTHE KU3HU Ha
3emie"

AHTpomosnorus —
HayKa O 4Y€JIOBEKE
PazButne
IIPEJICTaBICHUHN O
IIPOUCXOXKIECHUN

bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/32123386-6909-
40dc-9afe-eb3ec492b68c

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/dd16ac23-fddb-
4c08-a329-6de2fal101073



https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://lesson.academy-content.myschool.edu.ru/lesson/32123386-6909-40dc-9afe-eb3ec492b68c
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073

YCIO0BCKa

Mecto yenoBeka B
CUCTEME
OpPTaHHYECKOTO MUPA.
JlaboparopHas paboTa

bu6nmmoteka LIOK https://lesson.academy-

42 «3yuenune 0.5 content.myschool.edu.ru/lesson/49e6ffd1-eedf-
0COOEHHOCTEHN 43b2-8d0b-f2f170126ffb
CTPOCHHS CKeJleTa
YyeJ0BeKa, CBA3aHHBIX
C TPSIMOXOXKICHHEM)
bu6mmoteka 1IOK https://lesson.academy-
JBrKy1ye cuiibl
43 content.myschool.edu.ru/lesson/375dd554-099c-
afTponorenesa 409f-846a-4¢30dc63346d
CooTHo1IeHNE
bubnuoreka I{OK https://lesson.academy-
OMOJIOTUYECKUX U
44 o content.myschool.edu.ru/lesson/4a3e94d7-80fe-
COUMATIBHBIX AKTOPOB 4ae2-b0ch-607d35bebf80
B aHTPOIIOTeHE3¢e
OCHOBHBIE CTaIUU PoIN
45 https://resh.edu.ru/subject/lesson/4951/start/29018
aHTpPOIOTeHe3a 1
46 ITasmeoreneTuka u
[aJIeoreHoOMHKa
OBOJIONHUS
COBPEMEHHOTO
47 4eJI0BEKA.
MexIucuUIInHAPHBIE
METOIBI
AHTPOIIOJIOTHHA
48 UYenosedeckue pachl. 0.5 bubmuoreka [JOK



https://lesson.academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://lesson.academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://lesson.academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/

[IpakTuyeckas pabora
«3yuenne
9KOJIOTHYECKUX
a/lanTayii 4YeI0BeKay

KontponpsHas pabora

10 TEME
49 "TIpoucxoxaeHue
YeJIOBeKa -
aHTponoreHes"
SaposieHue u bu6mmoTteka 1IOK https://lesson.academy-
50 B — content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
47db-807e-85928f9110ee
MeTo1bI SKOJIOTHH.
JlaGopaTtopHnast pabota bubnuoreka I{OK https://lesson.academy-
o1 «M3y4eHue MeTo10B 0.5 content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
AKOJIOTUYECKUX 47db-807e-85928f9110ee
HCCIICIOBAHMIN
3HaueHue
52 9KOJOTUYECKHUX
3HAHWH TSI YelIoBeKa
53 JKororuHeckue POIII https://resh.edu.ru/subject/lesson/5392/start/
baxTopsl
AOunoTudeckue
dakropbl. CBET Kak
JKOJIOTUYECKU I bubnuoteka [{OK https://lesson.academy-
54 daxTop. 0.5 content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
JlaboparopHas paboTa 47db-807e-85928f9110ee
«BrigBienne

MIPUCTIOCOOICHU I



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://resh.edu.ru/subject/lesson/5392/start/
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee

OpraHU3MOB K
BIIMSTHUIO CBETa»

55

56

AlGuotnyeckue
baxTopsI.
Temmeparypa Kak
JKOJIOTUYECKUU
dakTop.
JlaGopaTtopHnas pabota
«Bp1sBNIEHUE
MIPUCTIOCOOICHUI
OpPTaHW3MOB K
BITUSTHUIO
TEMIIEPATYPHI»

Abuornueckue
dakTopsl. BiaxxHOoCTh
KaK DKOJOTHYECKUH
dakrop.
JlaGopaTtopHast pabota
«AHAaTOMHUYECKHE
0COOCHHOCTH
pacTeHUii U3 pa3HbIX
MECT OOUTaHUI»

0.5

0.5

bu6nuoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
47db-807e-85928f9110ee

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
47db-807e-85928f9110ee

57

Cpenpl oouTanus
OpPraHu3MoOB

58

59

buomgornueckue
PUTMBI

Kuznenusie GopMmel
OpraHU3MOB

60

buotnueckue

bu6mmoteka I1OK https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

61

(baxTopsI content.myschool.edu.ru/lesson/e24d7ba7-de89-
4373-8b70-9771d8e0da5¢c

3HaueHue

OMOTHYECKUX

B3aNMMOJICUCTBHH I
CYIIIECTBOBAHUSA
OpraHU3MOB B Cpelie
obuTanus

bu6nmoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/e24d7ba7-de89-
4373-8b70-9771d8e0da5c¢

62

DKOJIOTUUYECKHE
XapaKTePUCTUKU
MOITYJISIIIAH

63

OCHOBHBIC TIOKa3aTeIu
MO YJISIAN:
YHCIICHHOCTb,
INIOTHOCTD,
BO3pacTHas U MOJI0Bast

CTPYKTYpa

64

OcHOBHBIE TTOKa3aTeIn
HOHYJ'IHIII/II/II
POXK1aeMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTb,
MUTpAIUU

65

66

67

DKoJioruueckas
CTPYKTYypa NOMYJISIIUN
JlnHamuKa TOMyIsIud
U €€ peryisnus

Kpussie pocra
YUCIEHHOCTU



https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

nonyisuuu. Kpussle
BBDKHMBAHMUS

DKonoruyeckas HUIIa
Buja. JlaboparopHas

bu6nmmoteka LIOK https://lesson.academy-

aboTa
68 p - T 5 0.5 content.myschool.edu.ru/lesson/05e291c0-7a9c-
(«IpHCTIOCODICHHA 471-b47b-1fdfe35400ed
CEMSIH pacTEeHUH K
pacceneHuIo
69 Bun xak cucrema
MOIMYJISIUANA
3aKOHOMEPHOCTH
70 [IOBEIECHUA U
Mnrpaunﬁ JKHUBOTHBIX
Coo0r1ecTBO bubnuoreka L{OK https://lesson.academy-
71 OpraHu3MOB — content.myschool.edu.ru/lesson/c7c57f3a-ed3f-
OUOLIEHO3 4459-bc73-8991f6efdc7b
DKocucTEMA KaK PoIN
72 https://resh.edu.ru/subject/lesson/5501/start/11907
OTKpBITasi CHCTEMA 5/
Kpyrosopor Bemiects bubnmnoreka [{OK https://lesson.academy-
73 Y IIOTOK DHEPTUU B content.myschool.edu.ru/lesson/88c47bdb-bbe6-
YKOCUCTEME 4898-9cc2-e7b8a2175dab
POIII
OcHOBHBIE TIOKA3aTeNn )
74 https://resh.edu.ru/subject/lesson/4953/start/10542
SKOCUCTEMBI y
bubnmnoreka [{OK https://lesson.academy-
DKOJIOTUYECKHE
75 content.myschool.edu.ru/lesson/d224f4ab-dcaf-
THPaMUIBL 4e28-adf9-520525b609aa
76 N3menenus bubnnoreka L{OK https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95

COOOILECTB —
CYKIICCCHH

content.myschool.edu.ru/lesson/b73fbc29-b7a7-
45d9-99fa-10cef05e1d95

77

[Ipuponusie
HKOCUCTEMBI.
DKocucTeMsl 03ep U
peK. DKOCUCTEMBI
MOpEN U OKEaHOB

78

[Ipuponueie
3KOCHCTEMEL.
DKOCUCTEMBI TYHJP,
JIECOB, CTCIICH,
IIYCTbIHb

79

80

81

AHTpOHOFCHHBIe
3KOCHCTCMbI

YpbOoskocucTeMsl.
[TpakTuueckas pabota
«3yuenue n
OTIHCaHUe
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aNMOJICHCTBHH
OpTraHU3MOB B
9KOCHCTEMaX.
MexaHnu3Mbl
BO3/ICVCTBUSA
3arpsi3HEHUN pa3HbIX

0.5

bu6mmoTteka 1IOK https://lesson.academy-
content.myschool.edu.ru/lesson/6231556e-13f5-
4ffe-ba2a-21a490fd5156



https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156

82

TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJISILIUOHHOM U
9KOCUCTEMHOM
YPOBHSX

KoHnTtposbHas padota
o teme "Dxonorua"

83

Buocdepa —
oOuierniaHeTapHas
o0osiouka 3emiu

POIII
https://resh.edu.ru/subject/lesson/5394/start/11910
4/

84

85

86

87

Yuenue B. W.
Bepnasckoro o
ounochepe
3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ouocdepsl
Kpyrosopotsl
BEIISCTB U
OMOTrCOXHUMHUYCCKHE
LMKJIBI

30HaIBHOCTD

o6uochepsl. OCHOBHBIE
OMOMBI CyIIN

bu6mmoTteka 1IOK https://lesson.academy-
content.myschool.edu.ru/lesson/1a9cc5eb-5f59-
447a-93h2-73ab470d8568

88

89

Y cToUnBOCTE
o6uochepsl

DKOJIOTUUYECKUE
KPHU3UCHI U UX

bubmuoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/8cc24148-8636-
4a51-3a94-126651e54ccc?backUrl=%2F06%2F11



https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11

MMPUYIUHBL

90

91

92

Bo3neiictBue
yesoBeka Ha onocdepy

AHTpPONOreHHOE
BO3JIEMCTBHUE Ha
pPacTUTENIbHBIN 1
JKUBOTHBIN MUD

OxpaHa npuposl

bu6nmmoteka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/dfdeeae5-bc9b-
4h8d-ae4f-beebecad09eb

93

OcCHOBHbBIE IPUHIIUTIIBI
YCTOMYMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U
HPUPOJIBI

POIII https://resh.edu.ru/subject/lesson/5499/start/

94

PanuonansHOC
MPUPOJIOTIONH30BAHUE
U COXPAaHCHHUE
OHOJIOrTYECKOro
pa3zHooOpasus 3eMiu

POIII https://resh.edu.ru/subject/lesson/3896/start/

95

96

97

Hrorosas
KOHTpOJIbHAsI paboTa

O06o0611eHne 1o Teme
«Muxpo- u
MaKpOAKPOIBOJIIOLIHS
U €€ pe3ybTaThD)

O0o001IcHNE TT0 TEME
«[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emne»



https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/3896/start/

98

O0o00111IeHNE 10 TEME
«ITpoucxoxenue
YyeJioBeKa —
AHTPOIIOTEHE3)

99

O06o06mIeHne o Teme
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIICHUSIX
OpPTaHU3MOBY

100

O060011IEHIE IO TEME
«OpraHusMsl U cpena
oOuTaHuIg»

101

102

O00011IEHNE IO TEME
«DKOJIOTHS BUIOB U
TIOIYJISIUA
O00011IEHNE TT0 TEME
«buocdepa —
riaobanabHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM

nporpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIPOrpaMMBbI CpEHETo 00111ero 00pa3zoBaHus

1

CdopMUpOBaHHOCTh 3HAHUW O MECT€ W POJIM OHOJOTHH B CHUCTEME HAyYHOTO
3HaHUS ECTECTBCHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHOHW €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpa W HAYYHOTO MHPOBO33PCHHS; O BKIAJC POCCUUCKHX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWH; (DYHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHSI )KU3HCHHBIX 331249

YMeHue packpbiBaTh COJIep:KaHnue OMOIIOTHYECKUX TEPMHUHOB U TOHSTHI: KU3Hb,
KJIETKa, OpraHu3M; MeTa0oysm3M (OOMEH BEIIeCTB M TPEBpAIEHUE SHEPTHH),
romMeocta3 (camMOperyysiiusi), YpOBHEBas OpTaHU3alHs JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PETIPOIYKIIUS), HACICICTBEHHOCTh, N3MEHYHBOCTD, POCT
U Pa3BUTHE

YMmenne w3narath  OMOJOTMYECKHME TeopuH  (KJIETOYHAs, XPOMOCOMHas,
myTannoHHas), 3akonsl (I'. Mennens, T. Moprana, H.J. BasuiioBa) u yuenus (o
LEHTpax MHOrooOpa3usi M MPOUCXOXKACHUA KyJIbTypHbIX pactenuii H.U.
BapunoBa), onpeaensTh TpaHUIbl KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BiafieTh METOJIaMH HAy4YHOIO IO3HaHMsA B OHoJOruM (HaOioJeHue U
OIMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB M SIBJIICHHWM; OpraHM3alus U NPOBEICHUE
OMOJIOTHYECKOTO  JKCIIEPUMEHTAa,  BBUIBWKCHME  TMIIOTE3bl;  BBIABICHUE
3aBUCHUMOCTH MEXJy MCCIEAYEMbIMH BEJIIMYMHAMM, OOBSICHEHHE IOJyYEHHBIX
pE3yJIbTaTOB, HUCIOJIB30BAHHBIX HAYYHBIX NOHSITHH, TEOPUH U 3aKOHOB; YMEHHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB)

YMeHHe BBIIEHATh CYIIECTBEHHBIE IPU3HAKA BHPYCOB, KJIETOK IPOKApPHOT M
9YKapuOT, OIHOKJIETOUYHBIX U MHOTOKIETOYHBIX OpPraHHU3MOB; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB W TPEBpAICHHS YHEPTUH B KIIeTKe, (DOTOCHHTE3a,
MUIACTUYECKOTO U DHEPreTMYECKOro OOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIIJIOAOTBOPCHUA, PAa3MHOXKCHUA, HHIUBHUIYAJIbHOI'O Pa3sBUTHA opranmusma
(oHTOTCHE3)

YMeHue MNpUMEHATh TMOJyYEeHHbIe 3HAaHUS A7 OOBSICHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, NI NPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHOMN
KHU3HM B IeNnsAxX oOecreyeHuss Oe30MacHOCTH CBOETO 370pOBbS M 3JI0POBbS
OKpYXaloIMX JitoJed, COONMIOJEHUS HOPM TIPaMOTHOIO  TIOBEJEHUS B
OKpY’Karolied NpUpOAHOI cpele; MOHUMAaHHE HEOOXOIUMOCTH HCHOJIb30BAHUS
JTOCTYDKCHUH COBPEMEHHOW OWOJOTHM W OMOTEXHOJIOTHH U1 PalMOHAIBLHOTO
IIPUPOJOIIOIB30BAHUS

YMenue peuaTh 3JICMCHTAPHBIC TCHCTHUYCCKUC 3a/la4d HA MOHO- U I[I/IFI/I6pI/I,I[HOC
CKpC€IIMBAHUEC, CHCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/I)1HOFO
CKpCIIUBaHUA UIA NPCACKa3aHuA HACJICJOBAHUS IPU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH JAOOpPATOpHbIE W TMpaKkTUYeCKWe padoThl, COONIOAATH




npaBujia Ipu padoTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYI0BaHHEM

9 VMeHHe KPUTHYECKM OICHHMBaThb M  HMHTEPIPETHPOBATh  MH(MOPMAIUIO
OHMOJIOTMYECKOTO  COJICP)KAHMsI, BKJIFOYAIONIYI0 IICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX UCTOUHMKOB (CMU, Hay4qHO-MOMYJspHBIE MaTepHalibl); ITHUCCKHE
ACICKTbI COBPCMCHHBIX I/ICCHG,Z[OBaHI/Iﬁ B GI/IO.TIOI‘I/II/I, MCOUIIUHE, 6HOT€XHOHOFI/II/I

10 YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOMICHHSI, 0000mas

OMOJIOTHYECKYI0O MH(POPMALMI0O U3  HECKOJBKHX MCTOYHHKOB, I'DPaMOTHO
UCTIOJIb30BaTh MOHATHHHBIN anmapar OMOJIOTUN

[TpoBepsiembie emMeHThI coaepskanus (10 kimacc)

Kon [IpoBepsieMblIii AJIEMEHT COJEPHKAHUS
1 buonorus kak Hayka
11 buonorus - Hayka o xuBoi npupojne. Poias 6uonoruu B OpMHUPOBAHUH COBPEMEHHOU
Hay4YHOU KapTUHBI Mupa. CucreMa OMOIOTrHUECKUX HAYK
1.2 MeTonpl TO3HaHMS KHBOM TpUPOIbl  (HAOIIOAEHHE, OSKCIEPUMEHT, OIHCaHuE,
U3MepeHue, KiIacCu(PUKAINS, MOJISTHPOBAHIE, CTATHCTUYECKAst 00pabOTKa TaHHBIX )
2 JKuBbie cucTeMBbI U UX OpraHU3aLUs
2.1 XKusele cucrembl (OMOCHMCTEMBI) Kak mpeaMer wu3ydeHus Owuoioruu. CBoiicTBa
OMOCHCTEM M MX pa3HooOpasue
2.2 YpoBHH  opraHuzali  OMOCHUCTEM:  MOJEKYISPHO-TeHETUYECKUH,  KJIETOUHBIH,
OpraHU3MEHHBIN, OMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIN
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
3.1 XUMUYECKUH  COCTaB  KJIETKM.  XMMHYECKHME  DJIEMEHTBL:  MAaKpOXJIEMEHTHI,
MHUKpO3JeMeHThl. Boga n mMuHepaibHble BemiecTBa. OyHKIMHM BOJAbI U MHHEPATbHBIX
BellecTs B kietke. [lonnepkanue ocMoTuyeckoro dagaHca
3.2 benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKUCIOTHI - MOHOMEpPHI OEIKOB.
He3zamenuMble W 3aMEHHUMbIE AMUHOKHUCIOTH. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OENKOBON MOJEKyINbl (epBUYHAS, BTOPUYHAsS, TPETHUUHAS M YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHUe cBoicTBa OenkoB. buonornueckre GpyHKuu OEIKOB.
®epMeHTHI - Ouonornueckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyOoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. OTianuus ¢(EpMEHTOB OT
HEOPraHWYECKHX KaTallu3aTOpOB
3.3 VYrneBoapl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Ae30KCHpuO03a), Aucaxapuibl

(caxapo3a, JakTO03a) W  TOJWcCaxapuasl  (Kpaxmaj, TJIWUKOTeH, IIeJUTI0JI03A).
Buonornyeckue GyHKINUN YIIIEBOJIOB.

Jlununpl: TpurIMuepunsl, crepouabl, Qochomununasl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Qynkuuu nununoB. CpaBHEHHE YIJIEBOIOB, OEIKOB H
JIMIAIOB KaK HCTOYHUKOB YHEPTUHU




3.4

Hyxnennoseie kucnotsl: JJHK u PHK. Hykieotuasl - MOHOMEPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢pynkuuu JJHK. Ctpoenune u pynkunu PHK. AT®: crpoenue u pyHKIuu

3.5

[urosorus - Hayka o kierke. Kiietounas teopusi. MeToapl n3yueHus KIETOK

3.6

Knerka kak nenoctHas xuBas cucreMa. OO0Ine Npru3Haky KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosiekynbl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oeka

3.7

Tumbel KJIETOK: JyKapuOTHYECKas M TNpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
MpPOKapuOTHYECKON KieTku. Kierounas creHka 6akrepuii. CTpoeHHE dYKapUOTHUECKOM
kJeTki. OCHOBHBIC OTJIMYHUS PACTUTEIHHON, )KUBOTHOW U TPUOHON KIICTKH

3.8

[ToBepxXHOCTHBIE CTPYKTYpBI KJIETOK - KJIETOYHAs CTEHKA, MNIMKOKAIHUKC, UX (PYHKLHUU.
[Tna3maTtudeckass MeMOpaHa, ee cBoicTBa u (pyHknmu. [{uTormnasma u ee OpraHoUbI.
OpnHoMeMOpaHHbIe OpraHOMJIBI KIETKU: 3HAomuiazmaruyeckas cerb (JIIC), ammapar
I"osbixu, mu3ocoMsbl. [1osryaBTOHOMHBIE OpraHOUbI KIETKH: MUTOXOHIPUH, TUIACTUIBI.
[TpoucxoxaeHne MUTOXOHIIPHH U TacTul. Buzsl miactun. HemeMOpaHHbie opraHou bl
KJIETKH: PUOOCOMBI, KJICTOUYHBINM IEHTP, PECHUYKH, KTYTHUKUA. DYHKIUH OPraHOUIOB
KJIETKU. BrittoueHust

3.9

SAnpo - perynaropHbiii meHtp kietku. CTpoeHuwe snapa: saepHas 000JI0uKa,
KapuoIia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

X(I/IBHC,HGSITGHBHOCTL KIJICTKH

4.1

OOmMeH BemiecTB, WJIM MeTaboMM3M. AccHMWISAIMSA (TUTACTHYECKUH OOMEH) H
TUCCUMMIIALINS  (PHEPreTHYeCKuid OOMEH) - JIB€ CTOPOHBI E€IUHOTO Ipolecca
MeTabonmu3ma. Tumbl oOMeHa BeHIECTB: aBTOTPOGHBIM H rerepoTpodHbid. Posb
(dbepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

4.2

®dotocunre3. CmeroBas W TeMHOBas (a3el (orocuHTeza. Peaknmm (orocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a A KU3HU Ha 3emie. BrnusHue
yCIOBUM cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIINIEHUS €ro MPOAYKTHUBHOCTH Yy
KYJIBTYPHBIX PACTEHUH.

XeMOoCHHTe3. XEeMOCHHTE3UpYyIolue OakTepun. 3HAUCHUE XEMOCHHTE3a IS JKU3HU Ha
3emuie

4.3

DOHepreTudyeckuii oOMeH B KIeTke. PacriernyieHue BelIeCTB, BBIJACICHUE U
aKKyMYyJIMPOBaHUE DSHEPIHMM B KJIETKE. JTalbl dHEPreThueckoro oOMeHa. [mukomums.
bpoxxenne u ero Buabl. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JbIXaHHUE.
O heKTUBHOCTh IHEPTETUIECKOTO 0OMEHA

4.4

Peakuun marpuuHoro cuHTe3za. I'enermueckass undopmauus u JIHK. Peanuzanus
reHeTH4ecKol uHpopManuu B KieTke. ['eHeTMueckuit KoJ M ero CBOWCTBA.
Tpanckpunuust - wmarpuusablii cuHTe3 PHK. Tpancmsmus - OuocuHTes Oenka.
KonupoBanue amuHokucnotT. Pons pubocom B 6uocunTese Oenka

4.5

Heknerounsle ¢opmbel xu3Hu - Bupycbl. HMcropust otkpeitus Bupycos ([.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U JKU3HEACATEIHHOCTH BUPYCOB. bakTepruodarmu.
bonesnn pacreHuii, JKMBOTHBIX M 4EJOBEKa, BBI3BIBAEMbIE BHpycamMHu. Bupyc




nMmyHoaeduiuta yenoBeka (BUY) - Bo3Oymurens CIIMda. Ilpodummaktuka
pacmipocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUMN

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsnii muKiI, WM KU3HEHHbIM UK Kietku. MHTepdaza m mwuros. IIpomeccsr,
nporekaromuye B uHTepdase. Permukamms - peakuuws marpuuHoro cuHTteza JIHK.
CtpoeHne XpoMocoM. XPOMOCOMHBIN HA0Op - KapuOTHUI. JMIIIIOWIHBINA U TaruIonHBINA
XpOMOCOMHBIE HaOopbl. Xpomatuisl. LluTonornueckue OCHOBBI PAa3MHOXKEHUS U
WHUBUIyaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne kierku - muto3. Crangum mutosa. I[Ipomeccsl, mpoucxondiiue Ha pa3HbIX
CTaJMsIX MUTO3a. BHOJIOrMYeCcKuii CMBICT MUTO3a

5.2

@opMbl  pa3MHOXKEHHMS OpPraHM3MOB: Oecmojioe © mosioBoe. Buuel Gecronoro
pa3MHOXKEHHUA:  JIeIeHWe HaJBO€, IIOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3oBaHKE, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €TI0 3HAYCHHUE JIJISI CENEKLIUN

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECIONOrO.
Meiios. Cragumn meiios3a. Ilpouecchl, npoucxonasmue Ha craauax Menosa. [loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaYEHUE MeH03a

5.4

["amerorenes - mporecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [1010BBIE jKeTe3bl:
CEMCHHUKM © suYHUKU. (OOpa3oBaHME ¥ pa3BUTHE TMOJOBBIX KIETOK - TaMeT
(ciepmato3ou], AWILIEKIETKa) - crepMaroreHe3 u ooreHe3. OCoOEHHOCTH CTPOCHHS
AWLIEKIIETOK U criepmMaro3ouoB. OmionorBopenue. [lapreHoreHes

5.5

WuauBuayaibHOe pa3BUTHE (OHTOTCHE3). DMOpPHOHAIILHOE pa3BHTHE (IMOpPUOTEHE3).
Otanbl AMOpPUOHANBHOTO PAa3BUTUS Y T[IO3BOHOUHBIX JKMBOTHBIX: JpoOJieHue,
racTpyJssnus, OPraHOTrEHE3. [TocTamOpuoHansHOE pa3BUTHE. Tunbl
MOCTAMOPHUOHAIBHOTO PA3BUTHUA: MPSIMOE, HEMIpsiMOoe (TMYMHOYHOE). BiusHue cpensl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOXK/ICHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOEHUE CEMEHHU,
CTaJU Pa3BUTHUS

HacnencTBeHHOCTh M H3MEHYHUBOCTD OpraHu3MoB

6.1

IIpeamer u 3agaun reHeTuku. Mcropus pasBuTHA TeHETHKU. BKilajg poCCHMCKHX H
3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKU. MeTo/abl TeHEeTUKHU (TMOPHI0I0IMYECKUH,
IIUTOr€HEeTHUECKUH, MOJIEKYIIPHO-TeHeTHYeCKUii). OCHOBHbIE T€HETUYECKHE MOHSATHS.
I'eneTndeckas CMUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaX CKpPEIIMBAaHUN

6.2

3aKOHOMEPHOCTH  HACIIeJIOBaHWs TNPHU3HAKOB, YycTaHoBieHHble [. MeHnnenem.
MonoruOpuaHoe ckpeuBaHue. 3aKOH eIuHO00paszusi THOPUIOB MEPBOTO MOKOJICHUSI.
[IpaBmio TOMUHUPOBaHUA. 3aKOH PACIICTUIEHUS MPU3HAKOB. [ MTIOTE3a YUCTOTHI TaMeT.
ITonHOE M HEMOJHOE JOMUHUPOBAHHUE.

JurnbpumHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS IPHU3HAKOB.
[{uToreHeTHYeCKHEe  OCHOBBI  JUTUOPHUIHOTO  CKPEIIMBAaHUA.  AHaIH3UpYIOIIee
cKkpemmBanue. M crnosb30BaHHEe aHAIM3UPYIOLIETO CKPENIMBAHUS IS OMNpPENeIICHUS
TeHOTHIIa 0co0u

6.3

CLICHJ'ICHHOG HacJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIUVICHHOMY




HaCJIEJOBaHUIO TeHOB. HapyleHue cuernseHuss TeHOB B pe3ysbTaTe KPOCCHHIOBEpa.
XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

['eneruka nosna. XpoMOoCOMHOE OIpe/iesieHHe ojia. AYTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHbI€ U TeTeporaMeTHbIe Opraiu3Mbl. HacnenoBannue npu3HaKoB, CLEIIEHHBIX
C MOJIOM

6.4

N3meHunBOCTE. BHAbl HM3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HacleACTBEHHas. Poib
cpeAbl B HEHACIEICTBEHHON W3MEHYMBOCTU. XapaKTePHCTUKAa MOAM(PUKALMOHHOM
W3MEHUYMBOCTH. BapuanuoHHBIA psj W BapuanvoHHas Kpubas. Hopma peakiuu
npu3Haka. KoyiMuecTBeHHbIE W KAueCTBEHHbIC NPU3HAKM M HUX HOPMa pPEaKLUH.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

Hacnencreennas, WIH TEeHOTUIINYECKas, U3MEHUYUBOCTb. KomOunaTtuBHas
U3MEHYMBOCTh. Meiio3 M MOJIOBOH MpoIece - OCHOBa KOMOWHATHBHON M3MEHYMBOCTH.
MyrauvonHass u3MeH4YMBOCTh. Kiaccudukauus MyTanuii: TIeHHbIE XPOMOCOMHBIE,
reHoMHble. YactoTa W TNpUUMHBI MyTauuid. MyrtareHHsle  (QakTopbl.  3aKOH
TOMOJIOTMYECKUX PAJIOB B HaclaeACTBEHHON usmenunBocty H.M. Basunosa

6.6

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl I'€HETHKH YEJIOBEKa:
TreHEATOTHYCCKUN, OJM3HEIIOBBINA, ITUTOTEHETUYECKUM, OMOXUMUYECKUM, MOJIEKYIISIPHO-
TCHETUYCCKHI. CoBpemeHHOe onpeielieHue TeHOTHIIA: IMOJIHOTCHOMHOE
CEKBCHUPOBAHUE, TECHOTUIIMPOBaHWE, B TOM uuciae ¢ nomombro [II[P-ananusa.
HacnencrBenHble 3a00/1€BaHMS YelIOBEKA: TeHHbIC 00JIC3HM, OOJIC3HH C HACJIeICTBEHHOM
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hn. CoMaTH4YeCKMe W TEeHEPaTUBHBIC
myTtauuu. IlpuHnunel 3g0poBoro oOpas3a >KM3HH, UATHOCTHKH, MNPOPUIAKTHKU U
JICYCHUS] TEeHETHYECKUX  Oone3Hed. Menuko-reHeTHYecKoe  KOHCYJIbTUPOBAHUE.
3HayeHWEe MEIUIMHCKOM TE€HETUKH B MPEIOTBPALICHUM U JICYEHUU TEeHETHYECKHUX
3a00JICBaHUM YEIIOBEKA

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CenekIusi Kak HayKa M TIpoliecc. 3apoxaeHUe CeleKInu 1 joMectukamnus. Yuenue H.U.
BapumnoBa o 1ieHTpax MpoUCXOXKACHUS U MHOTOOOPa3usi KyJIbTYpHBIX pacTeHui. [leHTpsl
MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, nopoaa, mirtaMm

7.2

CoBpeMeHHbIE METO/bI CeNeKINH. MacCOBBI U MHIUBUIYAIbHBIA OTOOPHI B CEJICKIIUU
pacTeHUM U KHUBOTHbIX. OlEHKa 3KcTepbepa. BIN3KOPOACTBEHHOE CKpEUIMBAaHUE -
uHOpuauHT. Yncras nunusa. CKpenrBaHue YUCTHIX JUHUHN. ['eTepo3uc, wim rudpuaHas
cuna. HepoactBeHHoe ckperiuBaHue - ayTOpuauHr. OTmaneHHas TUOpUIU3alUsi U ee
ycriexu. VCKyCCTBEHHBIM MyTareéHe3 M IMOJy4YE€HHE MOJUILIONI0B. JlocTrkeHus
CEJIEKI[MU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buotexHonorus kak oTpaciab MPOU3BOJACTBA. ['€HHas WHXKeHepus. ODTambl CO3JaHUS
pexomOunantHoit JIHK wu Ttpancrennbix opranuzMoB. KierouHass WHMKeHepuUs.
Knerounsle KynpTypbl. MHUKpPOKIOHAJIBHOE pa3MHOKEHHE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE U
stryeckue nmpoodaemsl. ['MO - reHeTndecku MOIUGPHUIIMPOBAHHBIE OPTaHU3MBI

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBatenbHON mporpamMmsl 11 kinacca




Kon
MIPOBEPSIEMOTO
pe3yJbrara

[IpoBepsiembie TpeMETHBIC Pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30oBaTeIbHOM
MIPOrpaMMBbI CPEeTHETO 001Iero 0Opa3oBaHus

1

C¢hopMHUPOBAaHHOCTh 3HAHUH O MECT€ M POJM OHMOJOTMU B CHCTEME HAyYHOTO
3HaHUS E€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa W HAyYHOTO MHUPOBO33PEHUS; O BKJAJE POCCHHUCKUX H
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTHM; (YHKIMOHATBHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl PELICHUS JKU3HEHHBIX 33134

YMeHHe pacKpbIBaTh COJEP)KaHHE OWOJIIOTHYECKUX TEPMHHOB W TOHSTUH: BHUI,
MOMYJISIIKSI, TEHO(MOH/, 3BOJIONUS, IBIKYIIUE CHUIBI ((PaKTOpPHI) IBOJIOIHU,
NPUCIIOCOOJICHHOCTh OPraHM3MOB, BUA000pa30BaHUE, YKOJIOTHYECKHE (DAKTOPHI,
OKOCHCTEMa, TPOAYIEHTBI, KOHCYMEHTBI, pPEIYyLEHThl, IENU IHUTaHUs,
9KOJIOTUYECKas MUpaMKia, OuoreoreHo3, ornochepa

YMenue uznaraTb Ouojorndeckue Teopuu (dBoironnonHast teopust Y. /lapsuHa,
CHHTETHYECKasi TEOPHs IBOJIOIMH), 3aKOHBI H 3aKOHOMEPHOCTH (3apO/bIIIEBOTO
cxoncrea K.M. Bopa, depenoBaHusi TIaBHBIX HANpaBICHUN M ITyTEH SBOJIOLNU
A.H. CesepuoBa, yuenus o 6mocdepe B.M. Bepranckoro), onpenensiTe TpaHULIEI
UX PUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BiafieTh METOJAaMH HAy4dHOIO IO3HaHHWs B Ouosoruu (HaOmoJeHHE U
OIIMCaHUE JKUBBIX CUCTEM, IIPOLIECCOB M SIBJIICHHM; OpraHU3alMs U INPOBEACHUE
OMOJIOTHYECKOTO  JKCIIEPUMEHTa,  BBUIBWKCHME  TMIIOTE3bl;  BBIABICHUE
3aBUCHUMOCTH MEXJy MCCIEAYEMbIMH BEJIIMYMHAMM, OOBSICHEHHE IOJIyYEHHBIX
pE3yJIbTaTOB, HUCIIOJIB30BAHHBIX HAyYHBIX INOHATHI, TEOPUH M 3aKOHOB; YMEHHUE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTAaTOB)

VYmenne BBIJACIATH CYIICCTBCHHBIC IMPpU3HAKH CTPOCHUMA OMOJIOTMYECKUX
OOBEKTOB: BUAOB, TOMYISALUUNA, TMPOAYIIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U DKOCHUCTEM; OCOOEHHOCTH TIPOIECCOB HAcleACTBEHHOU
W3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000Pa30BaHMUsI, MPUCIIOCOOICHHOCTH
OpTraHWU3MOB, JIEWCTBHS DKOJIOTHUYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEILIECTB M IOTOKAa SHEPIMM B IKOCUCTEMAX, AHTPOIOI€HHBIX HM3MEHEHUN B
HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTEOXMMHYECKUX
IIUKIIOB B Onocdepe

YMeHue MNpUMEHATh TMOJyYEeHHbIe 3HAaHUS A7 OOBSICHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, NI NPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHOMN
KHU3HM B IeNsAx oOecrieyeHHs O€30MacCHOCTH CBOETO 370pPOBbS U 3/10pOBbS
OKpYKAaIOIIUX  JIOAEH, COONIIOJEHHsI HOPM TIPaMOTHOIO IOBEIEHUS B
OKpY’Karolied NpUpOAHOI cpele; MOHUMAaHHE HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOMN OMOJIOrUH ISl palliOHAIBHOTO IPUPOIONOTIB30BAHUS

YMmenune peuiatb J3JIIEMCHTAPHBIC OMOJIOTHYECKHE 3aJa4yu, COCTaBJIITh CXCMbI
MEpCHOCA BCUICCTB U SHCPTHUU B 9KOCHUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHue BBINOMHATH JAOOpPATOpHBIE W MpakTU4Yeckue paboThl, COOII0IATh
npaBuiia pu pabore ¢ yueOHbIM U JJaOOpPaTOPHBIM 000PYIOBaHUEM




YMeHue  KpUTHUECKH OIEHMBaThb M  HUHTEPIPETUPOBaTh  MHGOPMALHUIO
OMOJIOTMYECKOTO COJEP)KaHMs, BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pazauuHbix ~ ucrouHukoB  (CMU,  HayyHO-mIOmyJsipHbIE  MaTepHalbl);
paccMaTpuBaTh  TJI00aNbHBIE  HKOJOTHYECKHME TPOOJIEMbI  COBPEMEHHOCTH,
dbopMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHIO

10

YMmeHue co3gaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000IIas
OMOJIOTUYECKYI0O HH(POPMAIIMIO W3 HECKOJIbKHX HCTOYHUKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN armapar 0uoaoruu

[TpoBepsiembie emMeHThI coaepskanust (11 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

DBOTIOMOHHASA OUOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CuzerenbctBa sBomONUK. [laneoHTomornyeckue: MOCIEIOBATENILHOCTh TOSBICHUS
BUJIOB B TIAJICOHTOJIOTMYECKOMN JICTONUCH, Nepexoanbie (opMbl. bruoreorpadudeckue:
CXOACTBO M paziuuue gayH u (JIOp MaTEpUKOB U OCTPOBOB. DMOPHOIIOTHYECKUE:
CXO0ACTBAa W pa3indunia 3M6pI/IOHOB Pa3sHbIX BHUAOB ITO3BOHOYHLIX. CpaBHI/ITeJ'II)HO-
AHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJOTHYHBIC, PYJMMEHTAPHBIC OPTaHbl, aTaBU3MBbI.
MoutekynsipHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX
METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomononHass teopuss Y. Jlapuna. Ilpennochuiki BO3HMKHOBEHHUS JApBHHHU3MA.
JIBuoKkymiye cuiabl 3BOJIOLMM BUIOB 1O JlapBUHY (M30BITOYHOE DPAa3MHOKEHUE IpU
OTPAaHMYEHHOCTH  PECYpCOB,  HEOMpeAeNieHHas  W3MEHYMBOCTh, Oopnba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

13

Cunrernueckass Teopus oBomouud (CTD) wu  OCHOBHBIE €€  TOJOKEHHS.
MuxkposBostonius. [Tomynsiius kak e IMHUIA BUA U SBOJTIOIUH

14

JBuxymie cuibl ((hakTopbl) BOJIIOLMU BUAOB B MpUpoze. MyTallMOHHBIN Ipolecc u
KOMOWHATUBHAs W3MEHYMBOCTb. [lomynsnuonHble BOIHBI U Jpeld reHoB. M3omsanus u
murpanus. EcrecTBeHHBII 0TOOp - HampaBistomuil ¢akrtop 3Bojouud. Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[IpucniocoONeHHOCT, ~ OpraHU3MOB  Kak  pe3yiapTaT  dBoiouuu.  [Ipumepsr
npUcnoco0IeHni y opraHu3MoB. ApoMop(O3bl U UAHOAJaNTALIUH.

Bun u Bupoo6pasoBanue. Kpurepum Bupa. OcHoBHbIE (QOpPMBI BUI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe

1.5

MaxkposBomorus. @opmbl dBomoNMK: (PHUIIETHYECKas!, TUBEPreHTHAs, KOHBEPTreHTHas,
napasuienbHas. HeoOpaTuMocTh 3BONTIONMH

BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JloHay4HbIe TTpEACTaBICHUS O 3apOKACHUH KU3HU. HayduHble THIOTE3bI BO3BHUKHOBEHUS
JKU3HM Ha 3emuse: a0uoreHe3 ©  MaHCHIEpMHUS.  XUMHUYECKas  DBOJIOIHSL.
OKCNEPUMEHTAIBHOE TOATBEPKICHUE XUMHUYECKOW ABOMIONMU. HauyanbHble ATarbl




ouonornueckoit spomtonuu. ['mnoreza PHK-mupa. IlepBrie KJI€TKH W WX 3BOJIOIHS.
DOopMHUPOBAHNUE OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB

2.2

Pazgutue xu3Hum Ha 3emisie mo dpam u nepuonaMm. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pbl. [laneo3oiickas spa U ee Nmepuoabl: KEMOPHUIUCKUN, OPIOBUKCKHA,
CUJIyPUICKUM, JIE€BOHCKUM, KaMEHHOYTOJIbHBIM, NEepMCKui. Me3o30lckas 3pa U ee
MIepUOJIbI: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3o0lickass 3pa M €€ MNEpPUOAbl: IMAJIEOTN€HOBbIA, HEOTCHOBBIM, AHTPOIOTE€HOBBIMU.
XapakTepucTuKa KJIMMaTa U T€OJIOTMYeCKUX mpoieccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
pPacTUTEIBPHOTO W KHBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHU H IKUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MUpa KaKk OTpakeHUe 3BOJOLUN. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIBI OPraHU3MOB

2.4

OBOJIIOIMSL  4YeJOoBeKa. AHTpPOIMOJIOTHS Kak Hayka. Pa3BuTuhe mnpencTaBieHUd o
MIPOUCXOKICHUH YesoBeKa. MeToapl u3ydeHus: anTpornoreHe3a. Cxo/ICTBa U pa3iinyuus
YeJIOBeKa U KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (pakTopbl) aHTpororenesa. HacnencTBeHHas HM3MEHUYHMBOCTh U
eCTeCTBeHHBIH 0TOOp. OOIIECTBEHHBIH 00pa3 JKWU3HM, W3TOTOBICHUE OPYAHHA TPYIa,
MBIIUICHHUE, PEYb

2.5

OcHOBHBIE CTaJuU U BETBU 3BOJIOLUU YEIOBEKA: aBCTPAIONUTEKHU, UEI0BEK yMeEIbl,
Yenosek npsaMoxonsaimui, YenoBek Heanaepranbckuil, YemoBek padymubiil. Haxonku
UCKOIIaeMbIX OCTAHKOB, BPEMs CYILIECTBOBaHMs, 00JacTh paclpoCTpaHEHHs, O00beM
rOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenosedeckue packl. OCHOBHBIC OOJBIIHE PAChl: €BPOTICOMIHAS (€Bpa3HiicKasi), HErpo-
aBCTpajouHasl (9KBaTOpHallbHAs), MOHTOJOUIHAS (a3WaTCKO-aMepuKaHcKas). UepThl
MPUCTIOCOOTIEHHOCTH MPEJCTaBUTENEH YEeTOBEUYECKUX pac K YCIOBUSIM CYIIECTBOBaHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpy»Karolas cpeaa

3.1

Okojorusi Kak Hayka. 3ajadyd M pas3fenbl JIKOJOTHH. MEeToAbl HSKOJIOTMYECKHUX
UCCIIeIOBaHUM. JKoNoruueckoe MupoBo33peHue. Cpenbl oOWUTaHUS OPTaHU3MOB:
BOJ[HAs, HA3€MHO-BO31yIIIHAs, TOYBEHHAs!, BHYTPUOPTaHU3MEHHAs

3.2

Oxonorudeckue ¢akropsl. Knaccudukanus skojgornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI

3.3

AbGuoTtnueckue  (pakTopel:  CBET, TeMmIeparypa, BIAKHOCTb. DOTONEpPHOAN3M.
[TpucniocoOnenust opraHM3MOB K JEUCTBHIO abMOTHYecKUX (hakTopoB. buonmornyeckue
PUTMBI

3.4

buotnueckne ¢aktopsl. Buabpl OMOTHUECKHMX  B3aUMOACWUCTBUI: KOHKYpEHLH,
XUIIHWYECTBO,  Mapa3uTU3M,  MYTyallu3M, KOMMEHcalu3M  (HaxjeOHHUYEeCTBO,
KBAPTUPAHTCTBO), AMEHCAJIN3M, HEUTpanu3M. 3HaueHHne OMOTHYECKUX B3aHMMOAEHCTBHIMA
JUISI CYILIECTBOBAHUS OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHIECKHUE XapaKTCPUCTHUKU TIOMMYJIALUHA. OcCHOBHBIE TOKa3aTelnu TMOMMyJIAINN
YUCJICHHOCTDb, INIOTHOCTL, POXKIAACMOCTb, CMCPTHOCTL, IPUPOCT, MUTPALIU. I[I/IHaMI/IKa




YHUCJICHHOCTH MOMYJIAIMU U €€ PETYJIAInA

COO6H.I€CTBa " 5KOJOTHYCCKUEC CUCTEMBI

CoobmectBo  opranuzmMoB -  OuoueHo3. CrTpykTypsl  OuolieHO3a:  BHIOBaf,
pOCTpaHCTBEHHAsI, Tpoduueckas (mumesas). Bunsl-nomuHantel. CBs3u B OHOIIEHO3E

4.2

DKONOTUYecKre CHCTeMbl (9KocucTembl). [loHaTHe 00 SKOCHMCTEeME W OMOTreOoIeHO3E.
OYHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYIIEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
KpyroBopor BemiecTB M IMOTOK SHEPrHMHM B 3SKocHcTeMe. Tpodudeckue (MUIIEBHIE)
ypoBHU 3KocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTeNld SKOCUCTEMBI:
OuomMacca, NpPOAYKUMs. OKOJIOIMYECKHE NHpaMHUAbL: IPOAYKLHUH, YHUCIECHHOCTH,
O6romMaccel. CBOMCTBA DKOCHCTEM: YCTOMYMBOCTh, CAMOpETYJIsilus, pa3BuTtHe. Cykueccus

4.3

[IpupomHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WIIH
IINPOKOIMCTBEHHOTO JIECa.

AHTPONOreHHbIE FIKOCUCTEMBI. ATrpO3KOCUCTEMBI. YpOo3kocucteMsl. buonornueckoe u
XO034HCTBEHHOE 3HaYEHHUE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak akrop ycroitunBoctu 3xocucteM. CoxpaHeHue 61oJ0ru4ecKoro
pa3zHooOpa3us Ha 3emiie

4.4

VYuenune B.W. Bepnaackoro o Ouoctepe. I'panumpl, coctaB U CcTpykTypa Onocdeps.
Kupoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak TI00aTbHON
9KOCUCTEMBI. J[MHAMIUECKoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe. KpyroBopotsr
BCIIECTB U OWMOTCOXMMHYECKHE IMKJIBI AJIEMEHTOB (yriiepoja, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UenmoeuectBo B Omochepe 3emiu. AHTpONOreHHbIE H3MEHEHHS B Ouocdepe.
['moGabHbIC IKOJOTHUECKUE TPOOIIEMBI.

OcHoBa palMOHAILHOTO YIPABJICHHS MPHUPOJHBIMH PECypCcaMU U HMX HCIOJIb30BaHUE.
JoctuxeHus: OMOJIIOTUN U OXPaHa MIPUPOJIBI

Jlns mpoBelieHHsl €MHOTO TOCYIapCTBEHHOIO 3K3aMeHa mo Ouonoruu (nanee - EI'D mo
OMOJIOTMM) HCIOJIb3yeTCsl IepedyeHb (Koau(puKkaTtop) MpoBepsieMbIX TpeOOBaHMH K
pe3yabTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTelbHOH NpOrpaMMbl CpeIHEro oOIIero
00pa30BaHUs U IIEMEHTOB COAEPIKAHUSL.

[TpoBepsiembie Ha EI'D o OGuonoruu tpeGoBaHus
K pe3y/ibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHON MPOTPaMMBbI
CpeaHero odmiero oopazoBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30oBaTeNbHON MPOrpaMMBbI CPeTHET0 001ero 0opa3zoBaHus
TpeOoBaHUs
1 CdopmMupoBaHHOCTh 3HAHMM O MecTe€ M poJu OHOJOTMM B CHCTEME




€CTECTBEHHBIX HAayK, B (DOPMHpPOBAHMHM COBPEMEHHOW €CTECTBCHHOHAYYHOM
KapTUHBI MUpPA, B IO3HAHUH 3aKOHOB HPHUPOABLI U PCIICHHUU KU3HCHHO BAXKHBIX
COIMATBHO-ITHYECKHUX, KOHOMUYECKHX, 9KOJIOTMYECKUX npoOiem
YeJIoBeUeCTBAa, a TAaKkKe B PEIIEHMM  BONPOCOB  PAIMOHAIBHOTO
HPUPOJIOIIONB30BaHMs, B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILICHHUS K HPHUPOJIE,
00IIECTBY, YEIOBEKY; O BKJIQJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX - OHOJIOTOB
B pa3BUTHE OMOJIOTHN

Bnanenue cucremoil 3HaHMII 00 OCHOBHBIX METOAAaX HAYYHOIO IIO3HAHMS,
UCTIOJB3YEeMbIX B OHOJIOTHUECKUX HCCICAOBAHUAX JKUBBIX OOBEKTOB U
9KOCHCTEeM (ONMUCaHue, W3MEPEHHE, MPOBEJCHHUE HAOIOEHUI); CIoco0aMu
BBISIBJICHHSI ¥ OLIEHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbABUTATh TUIOTE3bl, MPOBEPSITh HUX  OKCIEPUMEHTAIBLHBIMU
cpeacTBaMu, (GOpMYIHMPYs LENb HMCCIEJOBAHUS, aHAJIU3UPOBATH IOJyYCHHBIC
pe3yJbTaThl U A€NaTh BHIBOBI.

BrisiBiieHHEe 3aBHCHMOCTH MEXKAY HCCIEIyeMbIMH BEIWYHMHAMH, OOBSCHEHHE
MOJIyYEHHBIX PEe3yNIbTaTOB U (OPMYIUPOBAHUE BBIBOJOB C HCIOIH30BAHUEM
HAy4YHBIX [OHATHI, TEOPUM U 3aKOHOB

YMeHue BIAJETh CHCTEMON OWOJIIOTMYECKUX 3HAHHHA, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATralonue OUONOTUYECKUE TEPMUHBI U TOHSATHS (KU3Hb, KIETKa,
TKaHb, OPTaH, OPTaHW3M, BHJI, MOMYJSAIUsS, YKOCHCTEMa, OMOICHO3, Orocdepa;
MeTabonmu3M, TOMEOCTa3, KIETOYHBIM HMMMYHHTET, OHOCHHTE3 Oelka,
OuomomuMephl,  JTUCKPETHOCTh,  CaMOPETYJISIIUs,  CaMOBOCIPOM3BENICHUE,
HACJIEJICTBEHHOCTh, H3MEHYHBOCTh, JHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouonornueckue teopuu: kierouHas teopusi T. IlIBanna, M. Ulneiinena, P.
BupxoBa; kioHanbHO-ceneKkTuBHOro umMmmynurera 1. Dpmux, .M. Meunukosa,
XpPOMOCOMHAasi T€OpUs HacieACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOIO
cxonctea K. bapa, 3pomtonimonnas teopus Y. /lapBuHa, cuHTETHYECKAs] TEOPUs
ABOJTIOIMHU, Teopusi aHTpornorene3a Y. JlapsuHa; Teopust OuoreorieHo3a B.H.
CyxkaueBa; yuenue H.M. BaBunoBa o nieHTpax MHOT00Opasusi ¥ IPOUCXOXKICHUS
KylIbTypHBIX pacTeHudi, yuenne A.H. CeBeprioBa o myTSX M HampaBlIeHUAX
sBomonny, yaenue B.M. Bepnanckoro - o 6uocdepe); 3akoHbI (equHOOOpa3Hst
MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIIJICHUsS TPU3HAKOB, HE3aBUCHUMOTO
HacJe10BaHUs NMpu3HaKoB . MeHens; ClerIeHHOro Hacae0BaHus IPU3HAKOB
W HapylieHHusl cueryieHuss reHoB T. MopraHa; TOMOJOTHYECKHUX pSIOB B
HacieAcTBeHHOM m3MmeHunBocth H.M. BaBuioBa; reHeTM4ecKOro paBHOBECHS
HIx. Xapmu wu B. BaiitnGepra; 3apogsimeBoro cxonactBa K.  Bopa;
OouoreHernueckuit 3akoH J. ['ekkens, ©. Mroepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasuia (Muaumyma FO. JIubuxa, sK0IOrHYecKoi mupaMuIsl 4uces, 6uomMacchl
Y DHEPIUHN);

runotess! (koaunepBatHoil A.M. Onapuna, nepuunoro o6ymnboHa J[x. Xomnneitna,
mukpocdep C. Dokca, pudozuma T. Yek)

YMmenune peiiatb IMOUCKOBBIC OuoJ0oruYecKue 3aaa4u; BBIABJIATH INPHUYUHHO-
CJICACTBCHHBIC CBA3HM MCKAY MUCCICAYCMbIMHU OHOJIOTHYECKUMH O6’bCKTaMI/I,
nmponeccamMm W ABJIICHHUAMH, [O€JaTb BbBIBOJbI M IIPOTHO3bI Ha OCHOBAaHWH
MMOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJIATh T'CHOTUIIHMYECKHUEC CXEMbI CKPCIOIMBAHUA JJIA PA3HBIX THUIIOB




HaCJICOJOBAaHUS MMPHU3HAKOB Y OPraHU3MOB, COCTABJIATh CXEMBI IIEPEHOCA BCIIECCTB
N DQHCPIUH B SKOCHUCTCMAX (I_ICHI/I INHUTaHWsA, ITMIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBaTh B3aUMOCBSA3M MEXKIY CTPOCHHEM U (DYHKIHMAMU:
OpraHOMJOB, KJIETOK DPAa3HbBIX TKAaHEW, OpraHaMM M CUCTEMAMH OpraHOB Yy
pacTeHUH, KUBOTHBIX U UYEJIOBEKA; MEXIY 3TallaMu OOMEHa BEILIECTB; ATallaMH
KJIIETOYHOIO0  UMUKJIAa M  OJKU3HEHHBIX LHKIOB  OpPraHU3MOB;  JTalaMu
SMOPHOHAILHOTO Pa3BUTHs; TEHOTUIOM U (eHOoTUHnoM, (EHOTUIIOM U
(dakTopamMu cpeapl OOMTaHMS; MPOLECCAMHU HBOJIOLMM; JBUXKYIIUMHU CHIAMU
AQHTPOIIOTeHe3a; KOMIIOHEHTAMH PA3JIMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUAMHU K
HUM OPraHu3MOB

YMeHue BBIICISATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHHUS BHPYCOB, KIETOK TPOKAPHOT U DYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B, 3KOCUCTEM U OHnochepsr;
CTPOCHHUS OpPraHOB W CHCTEM OPraHOB pPACTCHHIA, >XWUBOTHBIX, YCIIOBEKA;
NPOIIECCOB  JKU3HEICITEIBHOCTH, IPOTCKAIOIINX B OpPraHUW3Max pacTCHHUH,
JKUBOTHBIX ¥ 4YEJOBEKAa; OWOJOTMYECKHX IPOIECCOB: OOMEHa BEIIECTB
(metabonu3m), wWHGOPMAIIMKM ¥  TNPEBpaAICHUS  DHEPruu, OpOXKCHHS,
aBTOTPOHOrO W  TeTepOTPOPHOro THUIOB THUTAHHS, (OTOCHUHTE3a U
XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
MOCTAMOPHOHAIBHOTO PAa3BUTHS, Pa3MHOXKCHUS, WHAWBHIYAIHLHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3a), B3aUMOJICHCTBUS TEHOB, TeTEpO3Uca; ICHCTBUI
HCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOIIET0, IBMKYILErO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O oToopa; AJJIONATPUIECKOTO u CHUMITaTPUYECKOTO
BUJI000pa30BaHUs; BIHMSHHUS JABWKYIIMX CHJ DBOJIONMH Ha TEHOMOH]
MOMYJISIIIUH;, TTPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOUTaHMsI, YepeOBaHUS
HANPaBIICHUH DBOJIIOIMH, KPYroBOPOTa BEIIECTB M TIOTOKA OJHEPrUU B
IKOCHCTEMAX

ChopMupoOBaHHOCTh yYMEHHUS BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BHPYCOB,
KJIICTOK IPOKApPHUOT W OJOYKAPHUOT, OJHOKJICTOYHBIX KW MHOTOKJIIECTOYHBIX
OpPraHu3MOB, BHJIOB, OHOT€OLIEHO30B M 3KOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMeHa BCIICCTB U HOpPCBpalliCHUA OSHEPIUM B  KICTKE, q)OTOCI/IHTGSa,
IUTACTUYECKOTO M HYHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MMTO03a, Meio3a,
OIINIOAOTBOPCHUA, PA3BUTHUA U PASMHOKCHHA, HWHAWBUAYAJIBHOI'O pPa3BUTUA
opranusMa (OHTOTreHe3a), OOphObI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO OTOOpa,
BUJ1I000pa30BaHMsl, TPHUCIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOWTaHuf,
BJIMSIHUSL KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX U3MEHEHUH B HKOCHCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAIICHUS YJHEPTUH B OHocepe

YMeHue Hcnonb3oBaThb COOTBETCTBYIOIIME aAPTyMEHTHI, OHOJOTHYECKYIO
TEPMHMHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POJACTBA OPIaHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII; B3aUMOCBS3M OPraHU3MOB M CpeAbl OOMTaHUS;
€IMHCTBA YEJIOBEYECKMX pac; HEOOXOAMMOCTH 370pOBOro oOpas3a >KHU3HH,
COXpaHEeHMsI pa3HOOOpPa3Hs BUAOB M HKOCHCTEM KAK YCIOBHS COCYIECTBOBAHUS
IIPUPOJIBI U YEJIOBEYECTBA

YMenue KPpUTHYCCKU OLICHUBATH I/IH(I)OpMaL[I/IIO OMOJIOTHYECKOTO COACPIKAHUSA,
HHTCPINPETUPOBATE OTHYCCKHUEC ACICKTBI COBPCMCHHBIX I/ICCJ'IG)IOBaHI/Iﬁ B




OWoJIOTHH,  MEIUIIMHE, OHWOTEXHOJOTHUH,  pacCMaTpUBaTh  TJIOOATBHHBIC
IKOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO

[Tepeuennb 351eMEHTOB coaiepxkanusi, mpoepsieMbix Ha EI'D
1o OuoyIorun

Kon

[IpoBepsiemMblil 3IeMEHT COaEpKaHUs

buosnorns xak HayKa. JKuBble cucTeMBI U X HN3YUCHHEC

11

CoBpemeHHast 6MOJOTHS - KOMIUIEKCHAs Hayka. buoyiornueckue Hayku U H3ydaemble
uMH  1pobnembl. (DyHAAMEHTalbHBIC, MPUKIAJAHBIE M TOWCKOBBIE HAay4YHBIC
UCCJIEIOBaHMSI B OMOJIOTHU.

3HavyeHre O6Monoruu B (hOPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ouonorueld. 3HaueHue OWOJIOTUM B MPAKTUYECKOU
JESITEJIbBHOCTH YeJIOBEKa: MEIULIMHE, CEJIbCKOM XO3SICTBE, IPOMBIIIIIEHHOCTH, OXPaHe
MPUPOJIBI

1.2

JKuBble cuctembl Kak NpeaMeT u3ydeHus Ouosjoruu. CBOWCTBA >KUBBIX CHCTEM:
€IMHCTBO XHMMHYECKOTO COCTaBa, JAMCKPETHOCTh M IIEJIOCTHOCTH, CIIO)KHOCTh H
YIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aluu >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIH,
OpTraHW3MEHHBIM, TMOMYJIAIHMOHHO-BUIOBON, 3KOCHUCTEMHBIM (OMOT€OIeHOTHYECKU),
ouocthepnsiid. Ilponeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBbIE MPHU3HAKU
)KUBOTO. JKH3HB Kak (hopMa CyIIECTBOBAHUS MATSPHH

1.3

Mertoasl  Omonoruueckoil  Hayku. HaOmronmenue, uW3MepeHHe, IKCIIEPUMEHT,
cucreMarusanus, MeraaHanus. [loHATHEe O 3aBUCMMOI M HE3aBUCHUMON NEPEMEHHOM.
[TnanupoBanue skcriepumenTa. [loctaHoBka u npoBepka runote3. HyneBas rumoresa.
[TonsiTrie BHIOOPKU U €€ TIOCTOBEPHOCTh. Pazbpoc B Ouosnornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYUYCHHBIX PE3YyNbTaTOB. [IpUYMHBI HUCKKEHUSI PE3YJIHTATOB
sKcriepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTa

Kietka xax Omosornueckas cucrema

2.1

Knetka - cTpykTypHO-(hyHKIIMOHAJIbHAS €JMHUIIA )KUBOTO. MICTOpHS OTKpBITHS KIIETKHU.
Pa6otsl P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. Hlnelinen, P.
BupxoB). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHOMN KJIETOYHON TEOPHUH.

Metoabl MOJIEKYJISIpHOH M KJIETOYHOM OHMOJOrMH: MHKpPOCKOIUS, Xpomarorpadus,
ANIeKTpodope3, METOJ MEUEHBIX aTOMOB, AU(QepeHInanbHoe EeHTpU(yTrupoBaHue,
KYJIbTUBUPOBaHHUE KJIETOK

2.2

XVMMHUYECKUI COCTAaB KIJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpO3JIeMEHTHI. Bona u ee
pOJIb  KaKk pacTBOpPUTENSA, peareHra, ydacTue€ B CTPYKTYpPUPOBAHHUU KIIETKH,
TEIUIOperyIsauui. MUHepajabHblE BellecTBa KIETKH, WX Ouosiornyeckas poib. Poisb
KAaTHOHOB U aHUOHOB B KJIETKE.

Buonornyeckue nonumepsl. benkn. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTPYyKTyphl
O6enkoBoil Monekyibl. [lepBuuHas cTpykTypa Oenka, menTujaHas cBsi3b. BTopuuHnas,




TpeTUYHAs, YETBEPTHYHAsT  CTPYKTyphl. JleHartypamusa. CBoiicTBa  OCIIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHKIH OEIKOB.

VYrneBoabl. MoHocaxapuIbl, JUCaxapyuabl, OJUrocaxapuibl U mnonucaxapuasl. O0mui
IUIaH CTPOEHUS U (PU3NKO-XMMHUECKUE CBOICTBA yriieBo10B. buonorndyeckue pyHkuuu
YIJIEBOJIOB.

Jlumuasl.  T'mppodunbHo-ruapodoOHble  cBoiicTBa. Knaccudukauuss — nTunumos.
Tpurmuuepuasl, Gochomunuabl, BOCKHU, cTepouasl. buonmornyeckue QyHKIUU
munuoB. OOmue cBoicTBa OMOJOTMYECKUX MEMOpaH - TEKy4ecTh, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, MTOIYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HykinenHoBbIx kucnoT. Hykimeotuasl.
[Tpunnun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK - nBoitnas
cnupanb. Mecronaxoxaenue u 6uonornyeckue Gpynxmun JJHK. Buast PHK. @ynkuun
PHK B kietke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Moiiekyine ATO.
buonornueckne ¢ynknun AT®. BoccraHOBICHHBIC TEPEHOCYMKH, WX (PYHKIIUU B
kietke. Cexsenuponanue JIHK.

CrtpykrypHast 6uosnorusi: OuoxumMuyeckue u 6nodusnueckre UCCleOBaHMs COCTaBa U
POCTPAHCTBEHHOU CTPYKTYPHI OMOMOJIEKYJT

2.3

Turb KJIETOK: SyKaprHOTHYECKasi M MpoKaproTHueckas. CTpyKTypHO-(pYHKIIMOHATBHbIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTuuecko kieTkd. Kierounas creHka OakTepuii U apxeil.
Oco0eHHOCTH CTPOEHHUS TeTepOoTpOodHOM 1 aBTOTPO(HON MPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 posb NPOKapUOT B OMOIIEHO3AX.

CtpoeHue u (QYHKUMOHMPOBAHUE JYKAPUOTHUYECKOW KieTku. [lnmaszmarudeckas
MeMOpana (turazmaiemma). CTpykTypa Iuia3MaTudeckoi MemOpanbl. TpancrnopT
BEIIECTB uepe3 IIa3MaTUYecKyr0 MeMOpaHy: maccuBHBIM (Auddy3us, obierdeHHas
mudQy3ns), aKTUBHBIA (NMEPBUYHBIA W  BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Tonynponumaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. OHIOLUTO3:
MUHOIUTO3, (arouurtos. Ik3o1uTo3. Kinerounas crenka. CtpykTypa W (QyHKIHUU
KJIETOYHOM CTEHKH pacTeHHi, rprHOoB.

[uromnasma. [{utozons. [utockener. J[BmkeHue nutormaasmbl. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OpraHOMABI KIETKH: sHaominazmaruyeckas cetb (DIIC), anmapar
['onbaku, JM30COMBI, MX CTpoeHHME U (YHKIUHU. B3anMocBsi3b OZHOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHue rpaHyiIspHOro perukyiyma. CHHTE3 pacTBOPHUMBIX
OenKoB. Cunres KJIETOYHBIX MeMOpaH. I'maaxuit (arpaHyJsIpHBIiL)
SHJAOIUIa3MaTHUeCKUid peTuKyayMm. CekpeTopHas ¢QyHKUMs anmapata [ oibIku.
TpaHcnopT BellecTB B KIETKE. Bakyoinm pacTUTENBHBIX KJIETOK. KIleTOUHBIM COK.
Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHJPUH, TUIACTUABI.

Crtpoenue u QyHKIMU MUTOXOHAPUHN U TuiacTul. [lepBuuHbIe, BTOPUYHBIE U CIOXKHbBIE
IWIACTUAbl  (DOTOCHHTE3UPYIOIIMX  JyKapuoT.  XJIOPOIJIAacThl,  XPOMOILJIACTHI,
JIEMKOIJIACThI BBICIIUX PACTEHUM.

HememOpannbsie opranougsl kinetku CrtpoeHne u  (yHKIMH HeMeMOpaHHBIX
OpraHouZOB  KJeTKU. Pubocombl. MukpoduiaMeHTsl. MblllleyHble  KIETKH.
MuxkpotpyOouku. Knerounslif nentp. CTpoeHne U JBUKEHHUE KT'YTUKOB U PECHUYEK.
Muxkpotpy6ouku nurtormiaazMel. LleHTpuons.

SAnpo. O6os04ka sapa, XpOMaTHH, KapyuoIjia3mMa, SAPBIIIKH, UX CTPOEHHE U (QYHKIINU.
SAnepupiii  OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacCIOIOKEHHE XPOMOCOM B




uHTepda3zHoM siape. beakn XxpoMmaTHHA - THCTOHBI.
Knerounsie BkimtoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK  JYKapUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOI)
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AcCUMUIISIINS ¥ IUCCUMUIISIIIMS - IB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BElIeCTB:
aBTOTPOGHBIH M TeTepoTpO(dHBIA. YYacTue KHUCIOpoAa B OOMEHHBIX HpoIieccax.
DHepreTuieckoe obecrnieueHue KieTku: npesparieHue AT® B oOMEHHBIX mpoleccax.
DepMEHTAaTUBHBIN XapaKTep peakluil KIeTOYyHOro Meradonu3ma. DepMeHThl, ux
CTpPOCHHE, CBOWMCTBAa M MexaHu3M jaerctBus. Kodbepmentol. OTinuumst GepMEHTOB OT
HEOPraHMYECKUX  KaTalu3aTopoB.  bBelku-akTHBaTOpel W OCJIKU-UHTUOUTOPEI.
3aBUCHUMOCTbH CKOPOCTH (PEpMEHTATUBHBIX PEAKLUN OT Pa3iIyuHbIX (PaKTOPOB.
IlepBruuHBIl CHHTE3 OpraHM4ecKUX BewiecTB B Kierke. Portocunre3. Poub
XJoporutactoB B mporecce  ¢oTtocuHTe3a. (CBeroBas W TeMHOBass  (a3bl.
[TponyktuBHOCTH, (oTOCHHTE3a. BimsHHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPHUPHIUPYIOIIHE
OakTepuu, >Kene300aKTepHH, cepoOaKTepuu, BOAOPOAHBIE OakTepuH. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buasl  Opoxkenus. [lpoaykTtel OpokeHHs U UX
UCTIOJIb30BAaHUE  YEJOBEKOM. AHA’pOOHBIE  MHKPOOPTaHU3MBI ~ KaKk  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIC OpraHW3MBI. JTalbl dHEPreTHIecKoro ooMeHa. [1oaroTOBUTENBHBIN dTArl.
['mukonu3 - 6ECKUCIOPOIHOE paCHICTNIEHUE TIIOKO3bI.

buosiornueckoe OKUCIEHHE, WIH KIETOYHOE JbIXaHue. Poiap MHUTOXOHIApPUN B
mporeccax Ouojoruueckoro okucieHus. luxnnuyeckue peakuuu. OKUCIUTETBHOE
dochopumupoBanue. IIpermymiecTBa a’dpoOHOTO TYTH OOMEHa BEIIECTB MEpen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUIECKOT0 0OMEHa

2.5

Peakuun MatpuuHOro cuHTe3a. [IpuHIMI KOMIUIEMEHTapHOCTM B  PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. [ 'eHeTHdecKuii Ko,
ero csoicTBa. TpaHnckpunuus - Matpuunbiii cunte3 PHK. IIpuHumne! tpanckpunuun:
KOMIUIEMEHTApHOCTh, AHTHIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTh. TpaHciasauus u ee
srambl. Yyactue TpaHcnopTHeix PHK B Ouocunreze Genka. YcinoBust OGMocHHTE3a
oenka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Opranuzanys reHomMa y INpOKapuoT M JYKapUOT. Perynsuus akTMBHOCTHM TI'€HOB Y
npokapuot. ['mumore3za omepona (®. XKako6, XK. Mano). Perymsuus 0oOMEHHBIX
IIPOLIECCOB B KileTKe. KiieTouHslii roMeocTas.

Bupycsl - HekneTouHble (OPMBI KU3HU U 0OUratHble napa3uThel. CTpOeHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHbie 3a0oneBaHus uYelloBeKa, JXKMBOTHBIX, pacreHwit. CIINJ], COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI

2.6

Knerounslii muki, ero mepuonasl M perymsiuusa. Mutepdaza u muro3. OcobeHHOCTH
MPOLIECCOB, TMpoTeKarommx B uHTepdasze. [loAroroBka KIETKH K JEJIEHHUIO.
[TpecunTeTMYEeCKUil (MOCTMUTOTUYECKHUM), CHUHTETUYECKUH M TMOCTCUHTETHUYECKUN
(MpeMUTOTUYECKUI ) TEpHOIbI UHTEP(A3BL.

Matpuuneiii  cunre3  JHK-perummkaums.  Ilpunmunsr  perumkaumn — JIHK:
KOMILIEMEHTAPHOCTbh, IIOJYKOHCEPBATUBHBIN CUHTE3, AHTUNAPAJUIEIBHOCTh. MeXxaHu3m
perunkanuu J{THK. Xpomocomel. Ctpoenune xpomocoM. TeraoMepsl M Tenomepasa.
XpOMOCOMHBIN HAOOp KJIETKH - KapuUOTHUI. JIMTIJIOMIHBIA W TaluIOWIHBIN HaOOPHI




XpoMocoM. ['oMonorruuHbie XpoMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Jenenue kinetku - Muto3. Ctaguu MHUTO3a U MPOUCXOSALIME B HUX MPOLECCHl. THUIIBI
muto3a. Kapuokunes um nurtokuHe3. buonornueckoe 3HadeHue murtosa. Perymsius
MUTOTHYECKOTO IIUKJIa KJeTKH. [I[porpamMmmupyemas KiieTouHasi THOEJb - aromnTo3.
OyHKIHOHATbHASI TEHOMHUKA

OpFaHI/I3M KaK OHOJIOTHYecKas CHCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl MU MHOTOTKaHEBBIC
OpraHU3MBlI.

@DopMbI pa3MHOKEHHsSI OpPraHU3MOB: Oecrosioe (BKJItOYas BEre€TaTUBHOE) U IOJIOBOE.
Bugsl  Oecnosoro  pa3MHOXXEHHS: TOYKOBaHHE, CHOPYJSIUs, (parMeHTamus,
KJIIOHUPOBAHMUE.

[TonnoBoe pasmuoxeHnue. IlonoBble kieTku, wnu ramersl. Meio3. Craguu Mmeiiosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buomorudeckuii cMmbicil Melo3a U
IIOJIOBOTI'O Iporiecca. Meio3 U ero MECTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponplimieBoe paszButve. l'ameroreHe3 y KUBOTHBIX. IlosoBble Jxene3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHes. CtpoeHue
HOJIOBBIX KJIeTOK. OIUIOI0TBOpPEHNE U SIMOPUOHATILHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI
OIIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayaneHoe pa3BuTue OpraHu3MoB (oHToreHe3). Cragum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe yarymku). [pobnenme. Tumsl npobnenus. OcoOeHHOCTH
OpoOJeHus MIIEKONUTAIOUMX. 3apoAbllieBble JHMCTKU (TacTpyisanus). 3akiaaka
OpPraHoB M TKaHEHd W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiIusHUE YacTeu
pa3BUBAIOIIErocs 3apojblia (3MOpUOHANIbHAS UHIYKLKSA). 3aKiIajKa IJ1aHa CTPOCHUs
JKUBOTHOTO KakK pe3yJbTaT HMEPApXUYECKUX B3aUMOJICHUCTBUM I'eHOB. BiusHue Ha
SMOpPHOHAIIBHOE Pa3BUTHE DPA3JIMYHBIX (PAKTOPOB OKpyx)awuei cpeasl. Poct wu
pa3BuTHe XKUBOTHBIX. [locTamMOpuonanbHblil nepuon. Ilpsimoe u HenpsMoe pa3BUTHE.
Pazgutue c¢ meramopo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX KMBOTHBIX.
buonoruueckoe 3HadeHHE MPSMOro M HEMPSIMOTO Pa3BUTHUS, UX PaCHpOCTpPaHEHUE B
npupone. Tunsl pocta )KUBOTHBIX. DaKTOPBI PETYISALUN POCTAa )KMBOTHBIX U YEJIOBEKA.
Craguun 1ocT3MOpPHOHAIBHOTO Ppa3BUTHSL Yy JKUBOTHBIX W uesnoBeka. Ilepuopasl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxenue u passutue pacreHuil. ['ameroput u cnopoput. Meiio3 B KU3HEHHOM
uKie pacteHuil. O6pa3oBaHue crop B mporecce Meiioza. ['TameroreHes y pacTeHH.
Om1og0TBOpPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHM3MOB. J[BOHHOE OIIOAOTBOpEHKE
y LBETKOBBIX pacTeHuil. OOpa3oBaHue M pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJsIuu
OHTOT€HE3a Y paCTEeHUH U KUBOTHBIX

3.2

HcTtopusi craHOBIEHUS M Pa3BUTHS T'€HETUKM Kak Hayku. OCHOBHbBbIE T€HETHYECKHE
MOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUUIEJIbHBIE T€HBI, AIbTCPHATUBHBIC
IIPU3HAKY, JOMUHAHTHBII M PELECCUBHBIM IpPU3HAK, TOMO3WUIOTa, TE€TEPO3UIrOTa,
qyucTas JIMHUS, TUOpHUIbl, TeHOoTHr, ¢eHotun. OCHOBHbIE METOJbl T'€HETUKU:
TUOPUA0IOTHYECKHUM, TUTOJOTHYECKHM, MOJIEKYIISIPHO-T€HETUUECKHM

3.3

MounoruOpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenst - 3aKOH €IUHOO0Opa3us
ruOpu10B nepBoro nokosnenus. [Ipasuno noMmuHupoBanus. Bropoit 3akon Menaens -
3aKOH paclleIUIeHus Mpu3HakoB. [luromornueckue OCHOBBI MOHOTHOPUIHOTO
ckpemuBanus. [ unoresa 4uCTOTHI raMer.

AHanuzupytolee — ckpemmuBaHue. IIpomMexxyTouHBIf  XapakTep  HaclleJOBaHMS.




Pacmenienne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens - 3aKOH HE3aBHCHMOTO
HaCJIeJOBaHMsI MPU3HAKOB. LuTomornyeckre OCHOBBI AUTHOPUTHOTO CKPEIIMBAHMSL.
CueruienHoe HacienoBanue TnpuszHakoB. Pabotet T. Moprana. CueruieHHOe
HACJIEJ0BAHNE I'€HOB, HAPYIICHHUE CUEIJICHUS MEXAY F'€HaMH. XPOMOCOMHas TEOpHUs
HACJIEICTBEHHOCTH.

I'enetunka nosia. XpoMOCOMHBIM MEXaHU3M ONpPeNEIeHUs 10J1a. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['oMOrameTHblii W TeTeporaMeTHbli IOJ. ['eHeTuyeckas CTPYKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HAKOB, CHEIUIEHHBIX € MOJIOM. ['eHOTHI Kak
nenocTHas — cucrema.  [lnmeilorporus -  MHOXKECTBEHHOE  JIEHCTBHE  IEHA.
MHOkKeCTBEHHBII AJUIETIU3M. B3aunmoperictBue HEaJUIEJIbHBIX TEHOB.
Komniemenrapaocts. Onuctas. [lonumepus

3.4

BsaumopneiicTBue reHotuna u cpensl npu GopmupoBanuu (enoruna. M3meHUnBOCTH
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHBIC IPU3HAKU. BUIBl W3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBECHHAS.

Moaudukanronsas n3aMeH4nBocTb. Poib cpenbl B popMupoBaHuM MOAN(UKAITMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIM psAl M BapHAllMOHHASA
kpuBas (B. Moranncen). CoiicTBa MOAH(DHUKALIMOHHON N3MEHYHUBOCTH.
['eHoTunnueckas U3MeHUYMBOCTh. CBOICTBAa T'€HOTHIMYECKON H3MEHUYMBOCTU. Bujbl
TFeHOTUIINYECKON U3MEHUYMBOCTH: KOMOMHATUBHASL, MyTal[MOHHAs!.

KomMOuHaTtuBHas ”3MEHYMBOCTh. Mei03 U TTOJIOBOH MPOIIECC - OCHOBA KOMOMHATUBHOMN
U3MEHYMUBOCTU. Pojb KOMOMHATMBHOW H3MEHYMBOCTH B CO3/aHUM TE€HETUYECKOIO
pa3zHooOpasus B Ipe/esiax OJHOro BUJA.

MyranuonHas U3MEHUYMBOCTb. BHIBI MyTanuii: r€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE U MHAYLUPOBAaHHbIE MYyTalMH. SOepHblE W LUTOIUIA3MATUYECKUE
myTtauuu. CoMaTuyeckue U NoJioBble MyTauuu. [IpuunHBI BO3HUKHOBEHHSI MYyTaLUM.
MyTtareHsl U UX BIUSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTU MYTAallMOHHOIO IIpolLecca.
3aKOH TOMOJIOTUYECKHUX pSAAOB B HacieacTBeHHOM m3menumBoctu (H.W. Basuios).
BresnepHast ”3BMEHUMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun yenoseka. MexayHapoHasi mporpaMMa HUCCIIEIOBaHMsI TE€HOMa YeJIOBEKa.
MeToapl  u3y4eHHS TEHETUKH  4YellOBeKa: TeHEaJOTHYeCKHil, OIM3HEIOBBIH,
HHTOF@HGTH‘IGCKHﬁ, HOHyJ'IS[III/IOHHO-CTaTHCTH‘{eCKI/Iﬁ, MOJ'ICKy.TIprHO'FGHCTH‘ICCKHﬁ.
CoBpeMeHHOE  OmpelelieHue  T€HOTHUIA:  MOJHOT€HOMHOE  CEKBEHUPOBAHME,
FEHOTUNHpOBaHUe, B TOM uuciae ¢ nomombto [II[P-ananu3a. HacnenctBenHbie
3a0o0yeBaHus 4YeloBeKa. ['@HHble U XPOMOCOMHBIE OO0e3HU uenoBeka. bomesHu c
HACJICJCTBEHHOW TIPEIpacloioKEHHOCThIO. 3HAUEHUE MEIUIIMHCKON TEHETHKU B
MPEIOTBPAlICHNH W JICUEHUH TeHETHYeCKHX 3a0ojeBaHuil uenoBeka. CTBOJOBBIE
KIJICTKHU

3.6

JomecTukanusi ¥ CeNeKius. 3apoKJIeHUe CeIeKIuu U aomectukamnuu. Yuenue H.U.
BapumnoBa o0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3usl KyIbTypHBIX pacTeHuid. Poinb
CEJICKIIUM B CO3[IaHUU COPTOB PACTCHH W TOPOJ KUBOTHBIX. COPT, MOpo/Aa, IMITaMM.
3aKoH rOMOJIOTHYECKUX PSAIOB B HacneAcTBeHHOM n3MeHunBoctu H.M. BaBunoga, ero
3HAYEHHE JJIS1 CEICKIIMOHHON pabOoTHI.

Metoabl  ceneKUMOHHOW  paboThl.  VICKyCCTBEHHBIM  OTOOp:  MaccoBBIi U
WHIUBUTyaJIbHBIA. DTarbl KOMOWHAIIMOHHOM ceneKiuu. VcnbiTanue mpou3BogUTeNeH
Mo MOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBI0 OIEHKH (EHOTUIA TMOTOMCTBA U
oTOOp Mo reHoTHy ¢ momombio anammsa JJHK.




HckyccTBeHHBI MyTareHe3 KakK METOJl CEJICKIIMOHHOW paboThl. PamuanvoHHBIN H
XUMHUYECKHH MyTareHe3 Kak MCTOYHHUK MYTallMi y KYJIbTYpHBIX ()OPM OpraHH3MOB.
Hcrnonp30BaHME T€HOMHOTO PEIaKTUPOBAHUS W MeTOA0B pekomOmHaHTHBIX JIHK mis
MOJIYYEHUSI UCXOJIHOTO MaTepHraa Jijisi CEJIeKIUH.

[Tonyyenue mnonmmionaoB. BHyTpuBumoBas rtuOpuau3amus. biaM3KopoacTBEHHOE
CKpelLIMBaHue, WJIM HHOpUIMHT. HepoicTBeHHOE CKpellMBaHHWe, WM ayTOPHIIMHT.
I'ereposuc u ero mpuuuHbl. Mcnons3oBaHue rerepo3uca B ceneknuu. OTnaneHHas
rubpuam3anus. [Ipeomosnienne Oecrionuss MEXBUIOBBIX THOPUIOB. JlocTHXKEHHS
CEJICKIIUM PACTEHUH U )KHBOTHBIX

3.7

OOBeKThl, UCNONb3yeMble B OMOTEXHOJIOTUH, - KJIETOYHBbIE M TKAHEBbIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, = UX  XapakTepucTuka.  TpaguuuoHHas  OMOTEXHOJIOTHS:
xJjieboneueHue, IIOJIy4YEHHUE KHCIIOMOJIOYHBIX IIPOJYKTOB, BHUHOJICIINE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJOTHYECKHUX  TEXHOJIOTHH.
[Tpon3BocTBO O€IKa, aMUHOKHMCIOT U BUTAMHHOB. VICKyCCTBEHHOE OIJIOZJOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK M KJIOHHPOBAaHUE >KMBOTHBIX. MeETox TpaHCIUIaHTaluu
AJ€p KIETOK.

XpoOMOCOMHAasi M TI'eHHas HHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KOHCcTpyupoBanue  pekomOuHaHTHbIX JHK. JlocTwxkenus u©  nepCHeKTUBBI
XPOMOCOMHOW M TeHHON MH)XeHepuu. MenuuHcKkue 0noTexHonoruu. Vcmnons3oBanue
CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHnu4cCKoro Mmupa

4.1

buonornueckoe pa3zHooOpaszue opranu3moB. COBpeMEHHas CHUCTEMa OPraHUYECKOIO
mupa. [Ipunmune! knaccupukanum opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI
OpPraHM3MOB.

OCoOCHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH OJIHOKIETOYHBIX OpPraHW3MOB.
bakrepun, apxew, OIHOKICTOYHBIC TPHOBI, OJHOKJICTOYHBIC BOJIOPOCIH, JAPYrHe
HpOTI/ICTI)I. KOJ'IOHI/IZL]'II)HI)IC OpFaHI/I3MI>I. I[BI/I)KGHI/IC OJHOKJICTOYHBIX OpFaHI/ISMOBI
amMeOouaHOoe, KXI'YyTHKOBOE, PECHHUYHOE. 3aluTa y OJHOKJIETOYHBIX OPTraHHU3MOB.
PaSI[pa)KI/IMOCTB y OJHOKJICTOYHBIX OpFaHI/I3MOB. TaKCI/ICI)I

4.2

MHoOrokneroynsle pacreHus. B3anMOCBA3bp 4acTe€ll MHOTOKJIETOYHOTO OPTraHU3Ma.
TkaHu, OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOro opraHuzMa. OpraHusm Kak
eauHoe nenoe. TkaHu pacreHuil. TUIBl pacTUTENbHBIX TKaHEH: oOpa3zoBaTelbHas,
MOKPOBHAs, MpPOBOJAIIASA, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOEHMs,
(GYHKIMI 1 pacnoIoKeHHs TKaHEel B opraHax pacTeHuin

4.3

BereraruBHple M reHepaTuBHbIE OpraHbl pacTeHUH. (DYyHKIMM OpPraHOB M CHUCTEM
opraHoB. Kapkac pacreHnii. [[BukKeHHE MHOTOKJIETOYHBIX PAacTEHHWI: TPONU3MBI U
Hactuu. [lornonienne Bopl, YIJIEKUCIIOrO Ta3a U MUHEPAIBHBIX BEUIECTB PACTCHUSIMMU.
Hpixanue pacrenuil. uddysus razoB uepe3 MOBEPXHOCTb KIETKH. TpaHCIOpTHBIE
CHCTEMBI pacTeHHIl. Boinenenne y pacTeHui. 3almTa y MHOTOKJIETOUYHBIX PACTEHUMU.
Kyrukyna. CpencTa nacCUBHOM M XMMHUUYECKOM 3aIlUThl. OUTOHLUBI.
PasapaxxuMocTe M peryisiuus y OpPraHu3sMoOB. Pa3ipaxuMocTs M perymsiuus y
MHOT'OKJIETOYHBIX pacTeHUi. POCTOBBIE BellecTBa U UX 3HAYECHUE

4.5

MHOroKJIETOUHBbIE KUBOTHbIE. B3aMMOCBA3b YacTeii MHOTOKJIETOYHOIO OpraHU3Ma.
Tkanu, OopraHbl M CHCTEMBl OPraHOB MHOTOKJIETOYHOrOo opraHu3ma. OpraHu3M Kak
enqnHoe nenoe. I'omeocrta3. TkaHM KUBOTHBIX M 4YeJIOBEKA. UMbl )KUBOTHBIX TKAHEU:




SNUTENHANIbHAS, COCIUHHUTENbHASI, MbIIIeUYHas, HepBHasi. OCOOCHHOCTH CTPOCHHS,
GYHKIMH 1 pacmoIoKeHHs TKaHEeH B OpraHax )XUBOTHBIX U YETIOBEKa

4.6

Opransl ¥ cuCTEMBI OPraHOB )KMBOTHBIX. DYHKIIMK OpraHOB U cUcTeM opraHoB. Onopa
Tena OpraHu3moB. CKeneTsl OIHOKJIETOYHBIX M MHOTIOKJIETOYHBIX JKHBOTHBIX.
HapyxHbliii u BHyTpeHHM ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBr>KeHNE MHOTOKJIETOYHBIX )KUBOTHBIX. [InTanue ;xnuBoTHBIX. [IMTaHNE O3BOHOYHBIX
JKUBOTHBIX. JIpixanue wuBOTHBIX. KoxHoe nbixanue. KabepHoe U JIerouyHOe IbIXaHue.
JIpIxaHue TNO3BOHOYHBIX JKUBOTHBIX. DBOJIIOLIMOHHOE YCJIOKHEHHME CTPOCHHS JIETKUX
IIO3BOHOYHBIX >KMBOTHBIX. /[pIXaTelbHas CHCTEMa 4eJIOBeKa. MeEXaHu3M BEHTHIIALIUU
JIETKUX Yy NTHL U MIIEKONUTAIOUMX. TpaHCIOPT BEUIECTB y OpraHU3MOB. TpaHCIIOpT
BEILECTB Yy KUBOTHBIX. KpoBeHOCHast cuctema M ee opranbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE YCIOXKHEHUS
CTPOCHHsSI KPOBEHOCHOM CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bplnenenue y
opranusMoB. Beinenenne y xkuBoTHBIX. CokpaTuTenbHble Bakyoau. Oprael
BblieTieHUs. CBSI3b IIOJIOCTH TelNa C KPOBEHOCHOW W BBIJEIUTEIbHOW CHCTEMaMHU.
Brinenenue y TNO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX.
IlokpoBel M uX mpou3BOAHBIE. Pa3apakuMOCTh M perymsiuus y OpraHU3MOB.
Pa3npa)xuMOCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3npaxuMocts u
peryisiiys y MHOTOKJIETOYHBIX PACTeHHUI. POCTOBBIE BElleCTBA U UX 3HAYCHHUE.
HepBHas cucrema u peduieKTOpHas pEryssiiusg Yy MHOTIOKJIETOYHBIX >KMBOTHBIX.
HepBHast cuctema u ee oTzaeibl. DBOJIOLUOHHOE YCIOKHEHHWE CTPOEHUS HEPBHOU
CUCTEMBI y KUBOTHBIX.

PaspaboTtka anroputmoB u nporpamm i 3¢ (HeKTUBHON ()YHKIIMOHAIEHOW aHHOTAIIMH
IF€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, METa00JIOMOB MHUKPOOPIaHU3MOB, pacTEeHUl,
JKUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opransl U cHUCTEMBl OpraHoB uejoBeka. OTAENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedrexc u pedrekropnas ayra. besycrnoBHble U ycnoBHBIE pedIeKCHI.
I'ymopanbHas peryndanuss U dHIOKPUHHAS CHUCTEMa XUBOTHBIX M 4YesoBeKka. JKenesbl
SHJOKPUHHOW CHUCTEMBI U UX TOPMOHEI. [[elicTBue ropMOHOB. B3auMOCBsI3b HEPBHOW U
SHAOKPUHHOM  cucTteM. [ umortamamo-runodusapHas  cuctema. Peduexkc u
peduekTopHas nyra. besycioBHbIe U ycTIOBHBIE pedieKCh

5.2

3ammra opraHu3ma oOT Oose3Heil. MMMyHHas cuctema yenoBeka. KieTouHblli u
TYMOpPAJbHBIM ~ MMMYHHUTET. BpoXIeHHBI, NpHOOpETEeHHBIH  CHelUPpUUIEeCKUi
umMMmyHHTET. Teopus KiIoHanbHO-cenekTuBHOro uMMyHnureta (I1. Dpaux, ©.M. beprer,
C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Poib Bp0OXKJIEHHOTO HIMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI

5.3

KpoBenocHast cuctema u ee opransl. Cepile, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru
KpoBooOpareHusi. Pabota cepama u ee perymsius

5.4

Heixanne uenoBeka. uddy3uss ra3oB yepe3 MOBEPXHOCTb KICTKH. JlpIxaTenpHas
cucrema 4esioBeka. JlpixarenbHas MOBEPXHOCTh. Perymsuus npixanus. JlprxarenbHble
00BbEeMBI

5.5

HI/IHIeBapI/ITeHBHaSI CHUCTEMaA  4YCJIOBCKA. OT)IeJ'H)I MUIICBAPUTCIBHOIO  TpaKTa.
HI/II_I_ICBapI/ITCJ'IBHBIC JKCIIC3hbI. BHyTpI/IHOJIOCTHoe W BHYTPHUKIICTOYHOC MUIIICBAPCHUC




5.6

ITokpoBel u ux mnpousBoaHbie. Opranbl BbigeneHud. Ilouku. CrpoeHue wu
¢ynkunonupoBanue HeppoHa. OUIBTpaAIMs, CEKpeuus U 0OpaTHOE BCAaChIBAaHHE KaK
MeXaHHU3MBbI pabOThl OpraHoB BblaeaeHus. OOpa3oBaHUE MOUH Y YeIOBEKa

5.7

JIBukeHune denoBeka: MbllieyHas cuctema. CkeleTHble MBIIIBI U UX paboTa.
CrpoeHue u TUIIBI COeUHEHUST KOCTE!

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHas Teopuss Y. [lapsuna. Ilpennocbulk BO3HMKHOBEHHS JapBHHH3MA.
’Kuznb u HayuHas gesrenbHocTh Y. [lapBuHa.

JBuwxymue cuibl 3BojrouuMd BuAoB 1o Y. JlapBuHYy (BBICOKas HMHTEHCHUBHOCTH
pasMHOXKEHHsT ~ OpPraHM3MOB,  HACJIE[CTBEHHAas  M3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenune cunrernueckord Tteopun spoitonmu (CTD). HelrpanpHas Teopus
sBomronuu. CoOBpEMEHHasi SBOJIIOLMOHHAS OWOJOTHs. 3HAa4YeHHE HBOJIOLMOHHON
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOWU KapTUHBI MUpPa

6.2

[Tonynauus Kak 3j€MEHTapHas eauHula 3BOMOUKMU. COBpPEMEHHBIE METOAbl OLEHKH
TeHETUYECKOTO pPa3sHOOOpa3usi W CTPYKTYyphl mNomynsuuid. M3meHeHue reHodpoHIa
NONYJSALUUM KaK 3JIEMEHTAPHOE 5SBOJIIOIMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (DaKTOPHl (IBIKYIIME CHIIBI) SBOJIONHMHU. MyTalMOHHBINA MpoIecc.
KoMOuHaTuBHAasT W3MEHYMBOCTH. Jlpeiid) reHoB - ciydaliHble HEHAIPaBIICHHBIC
U3MEHEHHUs 4YacToT ajieied B mnomymsuusx. OQQekT ocHoBarens. Murpammm.
W3omsauust  momynsauumii:  reorpaduueckass  (MMPOCTPAaHCTBEHHAs), OHMOJIOTHYECKast
(penpoayKTUBHAS).

EcrecTBenHbIi1 0TOOp - Hampamisomuil GaxTop sBomonnu. @opMbel ecTECTBEHHOTO
otOopa: ABMKYIIMMA, CTAOWIM3UPYIOIMINN, pa3pbIBarOIMi (qu3pynTuBHBIM). [lomoBoi
oTOOP.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK Pe3ylbTaT MUKPOIBOJIOLMH. Bo3HHKHOBEHME
IPUCTIOCOONEHUH Yy opraHu3MoB. Apomopdo3bl U uamoanantanuu. Ilpumepst
npucnoco0aeHnit y opranu3MoB. OTHOCUTEIBHOCTD MTPUCIIOCOOIEHHOCTH OPraHU3MOB.
Bupn, ero kpurepun u crpykrypa. BunoobGpasoBaHue Kak pe3ysibTaT MUKPOIBOJIIOIMH.
N3onsnus - kaodeBoil pakrop BunoodpazoBanus. [Tytu u cnocoObl BU000pa3oBaHus:
aJIONaTPUIECKOE (reorpaduueckoe), CUMITaTPUIECKOE (9KOJIOTHYECKOE),
"MrHOBEeHHOE" (MONUIIOUIN3aNNs, THOpuan3aIus). JITUTENbHOCTh IBOMIOIIMOHHBIX
IIPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp 3BOMIOIIMOHHON Ounosiornn B pa3palOTKE HAay4YHBIX METOJOB COXPaHEHUS
O6uopazHooOpazus. MUKPOIBOIIONMS M KO3BOMIONMSA MapasUTOB U HX XO35EB.
Mexanu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIOCOOBI OOpBOBI C
Hel

6.3

Metonpl u3ydeHHs MakpodBomronuH. IlaneoHTonmormyeckue MeETOIbl U3Y4EHHUS
sBomonu. [lepexonnbie popmbl 1 QpritoreHeTHYecKre psAabl OpraHUu3MOB.
Buoreorpadpuyeckne Metonasl u3yudeHus s3Bomouuu. CpaBHeHHE QUIOpbl U (hayHBI
MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bunbi-sHaemuku u
PEJIUKTBHI.

OMOpHOJIOTMYECKHE W CPaBHUTEIbHO-MOP(OJIOrMYECKHe  METOJbl  M3Y4YEHHUS




9BONIONUK. [ eHeTHYeCKHe MeEXaHW3Mbl SBOJIIOIMK OHTOTeHe3a U TIOSBJICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIC M aHAJIOTHYHBIE OpraHbl. PynmumeHTapHbIe
Opranbl ¥  aTaBU3MbL.  MOJIEKYJIIDHO-TEHETHUECKUE,  OMOXMMHUYECKUE U
MaTeMaTHYECKUE METOJbI U3yueHHUs dBOMIONHH. ['oMonorununbie reHbl. COBpeMEHHBIS
METO/BI TIOCTPOCHUSI (DUIIOTCHETHYECKUX JEPEBhEB. XPOMOCOMHBIC MYTAllMH U
IBOJTIOIIHSI TEHOMOB.

OO6mme 3akoHOMepHOCTH (TIpaBWia) OdBodOIMH. HeoOpaTHMOCTh  BOJIIOIUH.
AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB SBOIOIIUN

6.4

Hayunple rUmoTessl NMPOMCXOXKICHHUS KU3HM Ha 3emie. AOHMOreHe3 W MaHCIEePMHUSL.
JloHayuHble TpPECTABICHUS O 3apOKICHUM SKU3HHM (KpeauunoHusMm). [umotesa
MOCTOSIHHOT'O CaMO3apOXJEHHUS KU3HU U €€ ornpoBepxeHue omnbitamu O. Pemm, JI.
Cnamnannuanu, JI. [Tacrepa. [IponcxokieHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tambl HeopraHuueckodl spomtonuu. Ilnanerapnas (reosnoruueckas)
3BOIIONMS. XUMHUECKas 3BOJIONUS. AOHOTCHHBIN CHHTE3 OPraHUYEeCKUX BEILECTB U3
Heoprannyeckux. Ompir C. Mwwuiepa u . FOpu. OO6pa3oBaHue MOJIUMEPOB U3
monoMepoB. Koanepsatnast runote3a A.M. OnapuHa, rumnoTe3a NepBUYHOTO OYIbOHA
Jx. Xonpaeitna, renerudeckas runore3a I'. Memiepa. Pu6osumsr (T. Yek) u runoresa
"mupa PHK" V. 'mn6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MTPOTOKJICTKH.
Hctopuss 3emnn U MeToAapl ee u3ydeHHs. Vckoraemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u ee wmeroAbl. OTHOcUTENnbHAs U aOCONIOTHAs TE€OXPOHOJIOTHSL.
['eoxpoHoOrMuecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

Havanbnbie 3Tanel opranndeckoit 3postoun. [losiBiieHre U 3BONIOLUS TEPBBIX KIETOK.
Opomtonust  Mertabosnnu3ma. Bo3HuMKHOBeHHME mepBbIX 3kocucteM. CoBpeMEHHbIE
MUKpOOHBbIE OMOMIIEHKM KaK aHAJIOr MepBbIX Ha 3emiie coobmiecTB. CTPOMATONUTHI.
IIpoKapuOTHI U DYKApUOTHI.

[Tpoucxoxaenue s3ykapuoT (cuMOuoreHes). IBOMIOIMOHHOE MPOUCXOKICHIE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TI'pYIIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLNU BBICHINX pacTeHUil. OCHOBHBIE apoMOP(O3bl paCTEHUI.
Beixon pacrenuil Ha cymly. IlosiBieHne criopoBBIX pacTEHUH U 3aBOEBAHUE UMHU CYIIIH.
Cemennble pactenus. [IporcxoxeHne BETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tanbl 3BOJIIOLUU KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(}O3bl )KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie
XOpAOBbIE KMBOTHBIE. JKHM3HB B BOZE. DBOJIOLMS MO3BOHOYHBIX. [IpomcxoxkneHue
am¢pubuit u pentunuil. IlpoucxoxneHue Miexkonuralmux U OTUl. [lpuHnun
KJIIoueBoro apomopdoza. OcBoeHne 6€Cro3BOHOYHBIMUA M TIO3BOHOUYHBIMHU KUBOTHBIMH
CyIIN.

Pa3Butne xu3HM Ha 3emiie MO 3paM U MEpHOJaM: apxeil, MpoTepo3oi, Majieo3oHu,
Me3030H, KaiiHO30M. OO0Imas XapakTepucTUKa KJIMMaTa U TeoJOrMYeCKHX IMPOLECCOB.
[TosiBNieHHE W paclBET XapaKTEPHbIX OPraHHW3MOB. YTJe0Opa3OBaHUE: €ro yCIOBUS U
BJIMSIHUE Ha ra30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHs - SKOJIOTUYECKHE KPU3UCHI TPponuIoro. [IpuunHbI U cieacTBus
MacCOBBIX BbIMUpaHUil. COBpeMEHHBII 9KOIOTHYECKUI KPU3HUC, €r0 0COOCHHOCTH

6.5

Paznensr w  3amaum  a"Tpomosoruu. Mertonel  aHTporoniorud.  CTaHOBICHHE
MPEJICTaBICHU O MPOUCXOXKIECHUH uenoBeka. COBpeMEHHbIE HAyYHBIE TEOPHUH.

CXonCTBO 4eJoBeKa ¢ IKMUBOTHBIMH. CHCTEMaTHYecKOe TOJIOKEHHE YeJIOBEKa.
CBueTeNbCTBA CXOJICTBA YEIOBEKA C JKUBOTHBIMU: CPABHUTEIHEHO-MOP(POIOTHIECKHE,
sMOpHosIoTHUecKue, (HPU3N0I0Oro-0nOXUMHYIECKHE, ToBeaeHYecKkne. OTIMuns 4eioBeKa




OT XUBOTHBIX. IIpAMOX0XkAEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3Butne
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxymme cuwibl  (pakTopbl) aHTpoIlOreHe3a: OMOJIOTMYECKHe, COLMAJIbHBIE.
CooTHoleHre OMOIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIUU AHTPONOreHe3a. ABCTPAJIONUTEKH - ABYHOTHE IPEIKH JIOLCH.
Yenosek yMenblid, IEPBBIE U3TOTOBJICHUS OPYAUN Tpynaa. UenoBeK NpSIMOXOAAIIMMI U
MIePBBIN BBIXOJ JIIOJACH 3a mpenenbl Adpuxu. YenoBek reipenbOeprckuii - oOmumi
IPEIOK  HEaHJEpTaIbCKOrO  4YeJOBEKa U  4YeJoBeKa pazymHoro. UYenosek
HEAHJICPTAIIbCKUM Kak BHJ JIIOJIEM XOJIOAHOTO KiumaTta. YenoBek pa3yMHbIN
COBPEMEHHOI'0 THIIa, JIEHUCOBCKUN YEJIOBEK, OCBOEHME KOHTHMHEHTOB 3a IpejeiaMu
Adpukmn.

DBOIIIOLIMSL COBPEMEHHOTO 4elioBeKa. EcTecTBeHHBIN OTOOp B MOMYNALHMAX YEJIOBEKA.
MyrauuonHslii npouecc U nonumopdusm. [lomynsnnoHHble BOJIHBI, Apel( T'€HOB,
Murpanus 1 "3QgexT ocHoBaTeNs" B HOMYJISIUAX COBPEMEHHOTO YETIOBEKa.
Yenoseueckue packl. [lonsTre o pace. bonbume pacel: eBponeonHas (eBpazuiickas),
aBCTPAJIO-HErpoMiHAs (PKBAaTOpUANIbHASI), MOHIOJOUJHAS (A3MAaTCKO-aMEpUKaHCKas).
Bpems u nyrtu pacceneHus 4YelloBeKa IO IUlaHeTe. EJNMHCTBO YENOBEYECKUX pac.
Hayunass HecoctosdTenbHOCTh pacu3Ma. [IpucrnocoOneHHOCTh 4YelloBeKa K pa3HbIM
YCIIOBHSM OKpYXaromiei cpezpl. Biausiaue reorpadudeckoit cpeasl u apeiida reHoB Ha
MOpPGOJIOT IO U (PU3NOJIOTHIO YeJIOBEKa

7 DKOCHUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3amaun sxonoruu. CBsi3b SKOJOTUHU C APYTUMH HayKaMHu.
Metonsl sxkonorun. [loneBbie HaOMIOACHMS. DKCIEPUMEHTHI B 9KOJIOTUU: IPUPOJIHBIE U
naboparopHble. MonenupoBaHue B 3KOJOTMU. MOHHUTOPUHI OKpPY)KAIOIIEH CpEbl:
JIOKAJIbHBIHN, pETHOHANIBHBIN U TN100aNbHBIH
7.2 Okonoruyeckue (GakToppl U 3aKOHOMEpHOCcTH wuX JAeiictBus. Kiaccudukanus

HKOJIOTMYECKUX (PAKTOpOB: abOMOTHYECKHE, OMOTHYECKHE, aHTpoIoreHHsle. OOmue
3aKOHOMEPHOCTH JIeHcTBUs 3Kojnorudeckux (akropos. I[IpaBmio munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTb. OBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBl.

Abuotnueckue ¢akropsl. CBer Kak skosornyeckuil ¢akrop. [leiictBue pasHbIX
YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE I'PYMIBl PACTEHUN U
JKUBOTHBIX TI0 OTHOIIEHWI0 K cBeTy. CurnanpHas ponb cBera. doronepuoausm.
Temmneparypa kak skonorudeckuil Qaxrop. JlelicTBue TeMmmepaTypbl Ha OpPraHU3MBIL.
[ToiikunoTepMHbIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHbBIE
OpraHu3MBl.

BrnaxHocTh kak skonoruueckuid gaxrop. IIpucrnocobienns pacTeHU K MoaepKaHuIo
BojHOro Oamanca. Knaccudpukamuss pacTeHHd 1O  OTHOLIEHHIO K  BOJE.
[TpucniocoOneHust ) KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenbl 0OMTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/YIIHAs, TOYBEHHAsl, TITyOMHHAs
MOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DOU3NKO-XUMUYECKHE OCOOEHHOCTH Cpej
oOutanus opranu3zMoB. [IpucnocoOnenns opraHu3MoB K KU3HU B pa3HbIX cpeaax.
buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHbBIE
put™mel. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH KHU3HH.
Kuzuennsle popmbl opranu3moB. [lonsitue o xxu3HeHHol ¢opme. KuzHeHHble GopMBI
pacTeHMi: JAepeBbs, KYyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE
TpaBbl. JKu3HEHHbIE (QOPMBI KUBOTHBIX: THIPOOHOHTHI, T'€OOMOHTHI, a3POOMOHTHI.




Oco0eHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotndeckue ¢akropbl. Buapl OHMOTHYECKUX B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XUIIHAYECTBO, cuMOuo3 u ero ¢opmel. llapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tommueckue, Gopuueckue, padbpuyeckue). 3HaUeHUE OMOTHYECCKUX
B3aMMOJECHCTBUIM /JIs CYyLIECTBOBaHMSI OpPraHU3MOB B cpefe oOurtanus. [lpuHinun
KOHKYPEHTHOT'O UCKJIFOUEHUS

7.3

OKOJIOrMYeckre XapakTepucTuku nonyiasauuu. [lomymaunus kak Ouosiormyeckas
cucreMa. Ponb HeomHOpogHOCTH cpenbl, (U3MYECKUX OapbepoB U OCOOCHHOCTEH
Ouosornu BHUJIOB B (OPMUPOBAHUM IPOCTPAHCTBEHHOW CTPYKTYphl MOIYJISLMMA.
OcHoOBHbIE TIOKA3aTEeNH MOMYJISIUN: YUCIEHHOCTh, INIOTHOCTh, BO3pAacTHAs U 10J0Bas
CTPYKTYpa, pO’KIaeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIUsl.
Okojoruyeckas CTpykTypa nomyssauuy. OeHKa YUCIEHHOCTH Nonysauuu. JJunamuka
HNONMYJISIMM U €€ peryisinus. buotudeckuil noreHuuan nomyisuuu. MonenupoBanue
JUHAMUKU nonynauuy. KpuBele pocTa UnciIeHHOCTH nonysuuu. KprBble BBDKUBAHUS.
Perynsuust 4MCI€HHOCTH MOMYNIALUN: POib (GAKTOPOB, 3aBUCAIIMX U HE 3aBUCSILUX OT
IUIOTHOCTU. DKOJIOTMYECKHUE CTpaTeruu BUI0B (r- U K-ctparerun).

[Tonstue 00 »KojorMueckoi Hume Buaa. Mecrooburanue. MHoOromepHasi MoOJElNb
skonormyeckod Humum Jk.M. XarumHcona. Pasmepsl 3KOJIOrMYECKOM HUIIM.
[ToreHnnanpHas U peayn30BaHHAs HUILN.

Bun kak cucrema momynsuuid. Apeanbl BUIOB. Buabsl U HMX KM3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH IIOBEACHHUS W MWIPALMHd >KUBOTHBIX. bHoJOrmdyeckue HWHBA3UU
YyXXEPOIHBIX BUIOB

7.4

CoobmecTBa oprann3MoB. brorenos u ero crpykrypa. CBsizu MeXAy OpraHH3MaMH B
6uoneHo3e. JkocucreMa Kak oTKpbITasg cuctema (A.Jx. Tencin). OyHKIMOHAIBHBIE
0JIOKH OpraHU3MOB B JKOCHCTEME: MPOIAYLEHTbl, KOHCYMEHTbHI, PpPEIyLEHTHI.
Tpoduueckue ypouu. Tpodudeckue nenu u cetu. AOnorndeckue 0JI0KH 3KOCUCTEM.
[TouBbI 1 UIBI B 9KOCHCTEMax. KpyroBopoT BeliecTB U MOTOK SHEPTHH B SKOCUCTEME.
OcHOBHBIE TIOKa3aTeau »HKOCUCTEMBI. brnomacca W NpoAyKIMs. OKOJIOTMYECKHE
MUPAMU/JIbI YUCEIl, OMOMACChl U DHEPTHH.

HanpaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB - Cykieccuu. llepBuuHble U
BTOPUYHBIE CYKIECCUH M UX NMPUUYMHBI. AHTPOIOT€HHbIE BO3JEHCTBHUS Ha CYKIIECCHU.
KnumakcHoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpPOTa BEIIECTB -
OCHOBa yCTONYHMBOCTH COOOIIECTB.

[TpuponHble  3KOCHCTEMBL.  AHTPONOIE€HHBIE  DKOCUCTEMBI.  Arpo3KOCHUCTEMA.
ArporneHo3s. Pa3znnuus Mexxy aHTpONOr€HHBIMU U IPUPOTHBIMU S3KOCUCTEMAMHU.
VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u
dayna. CuHaHTpomm3anus ropojckod ¢dayHbl. buomormdyeckoe u XO3SMCTBEHHOE
3HaYeHHE arpodKOCHCTeM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoC HHEPrUM M BELIECTB MEXAY CMEXKHBIMU 3KOCHCTEMaMH. YCTOHYMBOCTH
OpPraHU3MOB, MOIYJIALMNA U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOMOTCHHBIX
BO3JICHCTBUI

7.5

Buocdepa - obmernanerapHas 060s0uka 3eMiH, T/Ie CYIIECTBYET WU CyIIEeCTBOBajlIa
*ku3Hb. Yuenue B.U. Bepuanackoro o 6mocdepe. Obmactu O6uochepsl U ee cocras.
JKusoe BemiecTBO 6HOChEPHI U €10 PYHKITUH.

3aKOHOMEPHOCTH  cyuiecTBoBaHMsI Ouocdepsl. OcoOeHHocTH Ouocdepbl  Kak




rnobanpHOM 3KocucTeMbl. JlmHamudeckoe paBHOBecue B Omochepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMHUYECKUE IMKIbI (yriepoja, a3ora). PUTMHYHOCTH SIBJICHUN B
ouocdepe.

3onanpHOCTh Ouocdeprl. [lonstme o Omome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIE JIeca, CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE Jieca, CTEIHU, CAaBaHHBI, TyCTHIHH,
TPOIIMYECKUE JIECA, BBICOKOrOpbs. Kinumar, pacTUTENbHBINA U KUBOTHBI MUpP OMOMOB
CyIIN.

CrpykTypa W (QYHKIUS >KUBBIX CHCTEM, OIICHKA HX PECYpCHOTO IOTEHIHala W
ouochepHbIX HYHKIIHHA

7.6

DKoJoru4yeckrue KpU3UChl W WX NpPUYMHBIL. Bo3zaeiicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arps3HEHUE BOJHOU CpEIIbI.
Oxpana BoIHBIX pecypcoB. Paspymienune mnouBel. OXpaHa IOYBEHHBIX PECYPCOB.
N3MeHeHue kimmara.

AHTpPONOreHHOE BO3JCHCTBUE Ha PACTUTENBHBIA M JKUBOTHBIM wmup. OxpaHa
pacTUTEIBLHOTO U JKUBOTHOTO MHpa. OCHOBHBIE MPHUHIMUIIBI OXPAaHbl MPHUPOIBI.
Kpacusie kauru. Oco6o oxpansemsie npupoansie Teppuropun (OOIIT).
boranuueckue casibl ¥ 300JI0TUUECKHUE MTapKH.

OcHOBHBIE TPUHIMMBI  YCTOWYMBOIO  Pa3BUTHS  YENOBEUYECTBA U  IPUPOJIBI.
PannonanbHOe mpUPOIONOIL30BAHUE U COXpPaHEHHE OMOJIOTMYECKOTO Pa3HOOOpasus
3emun




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus. buonornyeckue cucreMsl U MPOLECCHL; yriayodiaeHHoe o0yuenue, 10 kacc/

Tepemor A.B., [lerpocoBa P.A. O6miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UHA»

* buonorus. buonornyeckue cUCTEMbI U MIPOLIECCHE; YTayOneHHoe o0yyenue, 11 kiacc/

TepemoB A.B., IlerpocoBa P.A. O61iecTBO ¢ orpaHUuYeHHON 0TBETCTBEHHOCThIO «OL]
MHEMO3UNHA»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e buonorus. [Toypounsie pa3pabotku. 10-11 kmaccel: yued.mocodue amns

obmreoOpaszoBar.opranu3anuii: 6a3oBelii ypoens/ B.B.ITaceunuk, I'.I". I1IBerioB. M:
[Ipoceemienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bubimoreka LIOK https://m.edsoo.ru/
Bupryansnas naboparopust https://content.edsoo.ru/lab/subject/1/
VYpokwu 6uonorun Ha POIII https://resh.edu.ru/subject/5/

DEeKTPOHHBIN OaHK 3aJJlaHUM JUI OLleHKU (YHKIMOHAIBHON rPaMOTHOCTH

https://fg.resh.edu.ru/
BIIP EI'D 6uonorus https://vpr-ege.ru/vpr/11-klass

OrtkpeiThiit Oank 3aganuit EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Sl cnam EI'D. buonorus https://lecta.ru/ege/
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