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MOSACHUTEJBHASA 3AIIKNCKA

[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 (enepalibHOil pabodeil 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 YriayOJEHHOM 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 Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH 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, 3KOJIOTUEN, 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 [0 pas3fenaM 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 Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS 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 oOIiero oopa3zoBaHuUs
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,
TeHETHUKH, CEJICKIIUU, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYCHHS U SKOJIOTHH.

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 COAEPKAHHSI 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,
pacmMpeHsl U yriayOJaeHbl 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 AJI 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-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHUIO OHOJIOTHUU.
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 kiacce
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 kiacce wu3yuyaroTCs 3BOJIIOLMOHHOE
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 OO0ydarluuxcs K OHOJIOTMH HapsiAgy 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
YU€HBIX B PEILICHUE BAXKHEUIINX OMOJIOTHUYECKUX U IKOJOTUYECKUX 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
yIi1yOlIEHHOM YPOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEAYIOLINX 3a]1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTrooOpa3uv M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMUECKMX HayK (MOJIEKYJISIpHOU 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 (HaONOIEHHE, HU3MEpPEHHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; 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
npoQUIaKTUKKA MH(EKIIMOHHBIX 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 00yUYaIOIUXCSI MHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, pelIeHus: OMOJIOrMYECKUX 3a/1a4, MOACIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), 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;

CO37JaHWe  YCIOBUHW  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYYAIOIIUMHUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTUMU Ha YriyOJIeHHOM
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 CHErUu(UKU ero COJASp)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 MpakTH4YecKux pabot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4aeMble UMM TPOOJIEMBL.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HadyeHue OWoJorHu B (DOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
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, /I. 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-BUA0BOM, 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 pPa3IMYHBIX METONOB TpPH
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(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas 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 pa3BUTHA METOLOB MUKPOCKOIIUI.

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

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

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

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

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl.  [lenatypauus. CpoiictBa ©OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



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

Jlununpl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuuu AT®. BoccTaHOBICHHBIE IEPEHOCUYUKH, 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. Moodenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun 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 BOJbI», «BemiectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
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 KIETKH.



CtpoeHne mpoKapuoTHIECKOM KIeTKU. KineTouHas cTeHka 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 —IJ1a3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (GyHKIMA MHUTOXOHApUN u Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHou 00010uku 6 mumosze. foepmblil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmupl 1 cxeMbl: «CTpOeHHE 3YKapUOTUYECKOW KIeTKu», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KiIeTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
meTtabonu3ma. DEpMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTesa. CretoBas u TeMHOBast Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CcepoOaKTEepuH, BOJOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. Ilpuctinu, 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.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mpolieccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneAcTBeHHON MHbopMaluu. [ eneTnyeckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekieTouHnble (hOPMBI )KU3HU U O0UTaTHBIEC 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, conmanbHbBIC U METUITUHCKHUE TIPOOIICMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. Y. iBanoBCkwii.

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 TpolleccoB, MpoTekallmux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne ximetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOJAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

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

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

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. Ctpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIIIAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIooKeHUsI TKaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyKHbIi ¥ BHYTpeHHHU ckeneT. CTpoeHHE 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. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble Kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{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 BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
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 Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIHUTENBHON cucTeMaMu. Boijenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

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

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduIec KU
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3gpakuMoCTp W peryidanus 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. OTJIENbI TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. ['unoranamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MpIllIeUHAsT ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHue HOKIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyI0BaHUE AJIsl AEMOHCTPALIMK TOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3jInYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecrto B KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHATIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — 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 HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpymsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX TUCTKOB. B3anMuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHansHbIA Tepuoi. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJIAINU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsi: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3onay, «OCHOBHBIE CTaguud OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHMKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK 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 pa3BUTUS TEHETUKHM Kak Haykud. Paboter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-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 .

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHUX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Moia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neiioTponusi — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TaK)Ke (PU3NOIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTrueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

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



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXEeCTBEHHBIN aJlJIeIn3M», « B3auMoaecTBUE TEHOBY.

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

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

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

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

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

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['enoTunuueckas M3MeHUYMBOCTh. CBOMCTBA TCHOTUIIMUYECKOM M3MEHUYNBOCTH.
Buapl reHOTUNTHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

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

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUPOBAHHBICE MYyTalMu. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHesdnepHass WU3MEHUMBOCTH U
HACJICACTBEHHOCTb.

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

JdemMoHcTpanuu

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

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



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
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,
OJIN3HELIOBBIN, HATOT€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacoioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

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

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3YYCHUS] TE€HETHKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBeHHBIM 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  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas rUOpUIN3aIIHS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU PecypCcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX 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. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKRypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€jika, 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 unxeHepus. MeTonbl KyJbTypbl KJIETOK W TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

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

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocThKa. MerTaOOoJOMHBIM aHajau3, TEeHOLEHTPUYECKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3JaHMS KOMILIEKCHBIX
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 MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX NMPEJACTABJICHUI 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, HACJEICTBEHHAas W3MEHYMBOCTH, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



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

JdeMoHCcTpau

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

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexaHusm QopMupoBaHus
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
KarycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pPa3HOOOpazus M CTPYKTypbl HoOmyssiiuil. V3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [Ipelip TeHOB — ciyvaliHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  W3onsuus  mOMyJISLMiA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HUKHOBEHHE W 3BOJIOLUS COLUAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue,  OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTENbHOCTh
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

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



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKkTypa BuAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi paGora «BbIsBlIeHHE H3MEHYMBOCTH Yy OCOOEH OJHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  u3yueHus MakpoldBomonuu. [laneoHToNmOrMYecKHe  METOJbl
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
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  M3Y4YEHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpaduueckne 30HbI 3emun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIlpaBJIEHUS IBOIOIUNY, «O0I1IHE 3aKOHOMEPHOCTHU IBOJIFOIII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3HU U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue moiuMepoB u3 MoHoMmepoB. Koarmepsatnas rumnore3za A. W
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

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 ATallbl 3BOJIONHMHA XKUBOTHOTO Mupa. 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 kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
re0JIOTUYECKUX mporeccoB. [losBIeHHE M pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI 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 CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHHsS dYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «PazBuTue Ku3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIINU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHno aGHOreHHOTO CUHTE3a OPTaHUYECKUX COeIMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre 0oCOOCHHOCTEW CTPOCHHS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

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

CxoAcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, 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
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
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 mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [lonarue o pace. bousbline pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolehd Ccpeipl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIyJIsuui. bruoconuanpHbele HCCIEN0BaHUS NPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueIoBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Talbl HIBOJIFOLUHU YEJIOBEKA», «Pacel yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTorpaduu HaXOJOK UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
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'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKPYXKAaIOIIEH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA 1 TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkensb, 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: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

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

Temneparypa kak bskojorumdyeckuii (akrop. [eiicTBue TemmepaTrypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJUIepKaHu0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHI 1O OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHuss OpraHM3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennole pOpMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOMI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapul M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHUE NPUCTOCOOJIEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU NOMYJIALINH. [Tomynsiiust KaK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOIMYJISLNAHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiormyeckon Humun Jx.M. XaruynHcona. Pa3mepbl 3KOI0rMYecKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

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

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojenb 3xkonorndeckort Humm J[x. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexny
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wikl B 3kocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
biopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcybOpeaHUu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOCHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IJKonoruyeckas mupaMusia OMOMacCChl», «IKOJOTHUECKass MUpaMUIA SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX 3KOCUCTEMAX.

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€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 KU3Hb. PazBuTHe npezacTaBieHuil 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 CylecTBoBaHusl Ouocdeprsl. OcobeHHOoCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTE Onocdepnl. Ilonstue o Owmome. OCHOBHBIE OHWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounocepHbIX QyHKIUHN.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3nelicTBue dYenoBeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJIONOJIB30BAHUE M COXpaHEHHWE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



sKopeaburumayuu dKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJIeN yIPaBIIEMOr0 MUPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
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 CIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYAIOIIMMUCA POCCHICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS 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 MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCThH 00YyYaroNIuXcsi pyKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTUA B MPOIECCE peaM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMI0O [0 OTHOUIEHUIO 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 IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

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 MPUPOJHOMY HACJIEAHNIO U MaMSITHUKAM HPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, 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 yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA U HETPUATUS BPEIHBIX NMPUBBIYCK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, 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 LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS PEANPUHUMAEMBIX ACHCTBUIN U PEIOTBPAIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATENbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JUIs COBPEMEHHON IHUBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarouiuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAYYHOW JESATENbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMMU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABATEJIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHHUBEpCaJbHble ydeOHblE JACHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencTtBa A TPECTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

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

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1ay, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

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

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEeIICHUs, HaXOIUTh AapTyMEHTHl MJisl J0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

(GbOpMyIMpPOBATh 3aNPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3nUecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  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
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBIMIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YISOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MOCTHKEHUIO: COCTABILITH IUIAH JEUCTBUM,
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, OLEHMBATh HWIEU C TO3ULUWHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOJeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

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 NPEAIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IIPUHMMATh pPELICHHs II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIBHOCTH;

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 yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
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-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHasi TeOpust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUll, JXUBOTHBIX, YEJOBEKA, IPOLECCOB KU3IHEACITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHoOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANBHOTO Pa3BUTHS, T'€HOTUNOM U (EHOTUNOM, (PEHOTHUIIOM M
(dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB 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 TOJTyUYE€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIUpys ILeldb WCCIEIOBaHMs, AaHATU3WPOBATH TOIYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

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

YMEHHE OIICHWBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JEATETLHOCTH B 00JacTH OMOJIOTHH, MEAHMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 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 BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — 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.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, U3MepeHue, HaONIOJACHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS JABMKYITUX CHJI SBOJIOIMK HA T€HO(OHT TOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHU3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U CpeJlbl OOUTAaHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJ1Y UCCIEAYEMbIMU OMOJIOTUYECKUMU MPOLECCAMU U SBJIICHUSIMHU, J1€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
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  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccunoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
/o

HaumenoBanue
pa3liesioB U TEM
MpOrpaMMbI

KomngectBo yacos

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboTsI

OCHOBHBIE BUJIBI JEATEIHHOCTH
00yJaroIMXCs

buonorusa xak HayKa

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
Hay4YHOE MHUPOBO33pEHHE, HAYUHAs KAPTHHA MUPA,
Hay4YHBI METOJ], TUIIOTE3a, TEOPHUsI, METOABI
UCCIIEI0BAHUS.

XapakTepru3oBaTh ONOJIOTHIO KaK KOMITJICKCHYTO
HayKy, €€ MECTO U POJIb CPEIU IPYTHX €CTECTBEHHBIX
HayK.

OrneHuBaTh BKJIaJ] OTEUECTBEHHBIX YUEHBIX B
pasBuTHE OUOJIOTHH.

OneHuBaTh posib OMOIOTHUECKUX OTKPBITHH U
UCCJIEI0BAHNUN B PA3BUTHH HAYKU U IPAKTUYECKOU
JESATETBHOCTH JIFOJIEN.

[epeuncnare npodeccun, CBI3aHHBIE C
COBPEMEHHOW OMOJIOTHEH.

[IpuBOIUTH IPUMEPHI TPAKTHYECKOTO
HCHOJIBb30BaHMS JOCTHXEHNH OMOJIOIUN B MEAULIMHE,
CEJIbCKOM XO34HCTBE, MPOMBIIIJICHHOCTH U OXpaHe
TIPUPOJIBI

JKusrnle cucteMsl 1
WX U3yYCHHE

PackpsiBath copepxaHue TEPMUHOB U TOHATHIMA:
JKUBasi CHCTEMA, DJIEMEHT, MOACUCTEMA, CTPYKTYpa;
OTKPBITOCTb, BEICOKAs YIIOPSI0OUYEHHOCTD,
YIPaBISIEMOCTh, HEPAPXUIHOCTb.
XapakTepru3oBaTh CTPYKTYPY U CBOMCTBA KUBBIX
CHCTEM, OTIIMYUS XUMUYECKOT0 COCTaBa 00bEKTOB
KUBOM M HEKMBOW TIPUPOJIbI, OOLIUH MPUHIIMIT
KJIETOYHOW OPraHMU3aIINH KUBBIX CUCTEM.
CpaBHUBaTh 0OMEHHBIE MTPOLIECCH B HEKHUBOU U
YKUBOW MPHUPOJIE; PACKPBIBATH CMBICH PEAKIIHH
MeTaboIu3Ma.




buosorus kierku

OOBSCHATH MEXaHU3MBbI CAMOPETYJISIINN JKUBBIX
CHUCTEM PA3TUYHOTO UEPAPXUUECKOIO YPOBHS;
PacKpbIBaTh CYTh MPUHITUIIOB TIOJIOKUTETEHON 1
OTPHUIIATEILHON 00PaTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA CAMOBOCIIPOU3BEICHUS,
pocTa U pa3BUTHS OPTAaHU3MOB. COZICPKAHIE
TEPMHHOB ¥ TTOHATHNA: 0OMEH BEIIeCTB 1
MPEBpAIICHUE SHEPTUH, CAMOBOCTIPOU3BEICHUE,
caMOperyJislus, pa3BUTHE, )KU3Hb, HAYYHBIH (aKT,
Hay4YHBIA METOJI, TPO0JIeMa, TUTIOTE3a, TEOPHS,
MIPaBUIIO, 3aKOH.

[Tepeuncnsats mpu3HAKYU KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHH OpraHU3aIIH
JKUBBIX CHCTEM M METOJIbI OMOJIOTHUECKUX
HCCIIEIOBAaHUI.

OnuceiBaTh 0COOCHHOCTH, XapaKTePHBIS /IS
KaKJIOTO YPOBHSI OpTraHU3AIIH KUBOTO.

HazwiBaTh HayKkH, U3ydaroniue >KUBbIC CUCTEMBI HA
Pa3HBIX YPOBHSIX OpPTraHU3AIIHH.

CpaBHUBATH MEKIAY COOO )KHBBIE CHCTEMBI Pa3HBIX
YPOBHEW OpTaHU3AIMH U TPOUCXOISIINE B HUX
nporiecchl. [loka3pIBaTh pOJIh TUTIOTE3 U TEOPHI B
(hopMHpOBaHNY €CTECTBEHHO-HAYYHON KapTHHBI
Mupa

PackpwiBath conepikaHue TEPMUHOB U TIOHSTHIA:
KJIETKA, OPTaHeJUTbl, DYKapHUOTHI, IPOKAPHUOTHI,
BHUPYCHI, UTOJIOTHS (KJIETOYHAS OMOJIOTHS),
KJIETOYHAs TeopHsi. XapaKTepu30BaTh OCHOBHbBIC
ATarnbl Pa3BUTHS ITUTOJIOTHH KaK HAYKH U €&
o(opMIIEHHE B KJIIETOUHYIO OHOJIOTHIO.
[TokasbIBaTh BKIJIA]] YYEHBIX-OMOJIOTOB B U3yUEHHUE
KJIETOYHOI'O CTPOCHHUS OPTaHU3MOB.

IlepeunciisiTb OCHOBHBIE MOJIOKEHUS KIETOUHON
TEOPHH, OOBSACHSITH €€ POJIb B POPMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

[IpuBOIUTH TOKA3aTENBCTBA POICTBA OPTAHU3MOB C
HCIIOJIB30BAHUEM IOJIOKEHHUM KJIIETOYHOU TEOpUHU




PackpbIBaTh cofiepkaHue TEPMUHOB M TIOHSITHIA
MHUKPOCKOIIUPOBAHKE, IPUTOTOBJICHUE CPE30B,
mudepeHnnaTpHOe OKpaIInBaHue, XpoMaTorpadus,
3MEeKTpOodope3, METOT MEYEHBIX aTOMOB,
LeHTpU(YTUpOBaHHE, METOJ] KYJIbTYPBI KIETOK U
TKaHe#, meton pekoMOuHaHTHBIX JIHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI N3YICHUS
JKUBOM MTPHUPOJIbL. ['0TOBUTH BpeMEHHBIC
MUKpOTpENaparThl, pACCMaTPUBATh X B CBETOBOMN
MUKPOCKOII U JIeaTh ONHCAHHE.

OOBSCHATH ¥ COONIOATH IPABUIIA TEXHUKU
MHUKPOCKOITUPOBAHUS

XuMuyeckas
OpraHu3aIus KIETKA

10

PackpsiBath copepxxaHue TEPMUHOB U ITOHATHIMA:
3JIEMEHTBI-OMOTeHbI, TUII0JIb, BOZOPOIHAS CBA3b,
TUAPOGUIBLHOCTE, TUAPOPOOHOCTD, TYpPTOp,
MUHEpaJbHbBIC BEIIECTBA, Oy(QepHbIE CUCTEMBI,
AQHHOHBI, KATHOHBI.

[lepeuncnsaTe 0COOEHHOCTH XMMHUYECKOTO COCTaBa
KIICTKH.

Paznuuate Makpo-, MUKpPO- U
YIBTPAMHUKPO3JIEMEHTHI, BXOASIINE B COCTAB KHBOT'O
U UX pOJIb B OpraHu3me. XapakTepru30BaTh CTPOCHUE
U CBOICTBA BOJIbI; OOBSCHSITH IPUUMHBI €€ 0COOBIX
CBOWCTB U ()YHKIIMH B KIIETKE.

[TokasbIBaTh pOJIb KATHOHOB M aHUOHOB B
00ecTIeYeHNH MPOIIECCOB KU3HE S TEIbHOCTH
(ocMoperyIsIIus, Co31aHne MeMOPaHHOTO
MOTEHIIMANA, PEryJIsus padoThl OEIKOB), pabOTHI
OydepHBIX cucTeM.

YcraHaBiMBaTh B3aUMOCBS3b CTPOCHUS U (DYHKIIUH
HEOPraHMYEeCKHX BELIECTB KIETKU PackpbiBaTh
coJiep>kKaHue TEPMUHOB M MOHSTHIA: MOHOMEDBI,
MTOJINMEPBHI, OEJIOK (TIPOTENH), IENTH]I,
AMHHOKUCIIOTA, IENTUHAS CBSI3b, IOJHUICTITH],
JeHaTypalusi, peHaTypauus, roOysipHbIe 1
(hubpusIIApHbBIC OCIKH, TPHOHBIL.

XapakTepu3oBaThb O€NKH, UX CTPYKTYPHYIO




opranuszanuio u GyHKIuU (CTpyKTypHas,
SHEepreTHYecKas, CHTHaJIbHAs, peryJaTopHasi,
JIBUTATENIbHAS, 3alIUTHAS, (hepMEHTATUBHAS).
HaspiBaTh XuMH4ecKre 0CHOBBI (HOPMUPOBAHUS
CTPYKTYyp OenkoBoit Mosnekynbl. [IpuBoauTh
IpUMepHI HGUOPHUILTAPHBIX, TIIOOYISIPHBIX OEIKOB.
BrImomHATS KaueCTBEHHBIE PEeaKIny Ha
oOHapyXeHHUE OCITKOB B KJICTKE; OOBSICHSITH
MOJTyYEHHBIE PE3YIbTaThI

PackpsiBath copepkaHue TEPMUHOB U MOHSITHIA:
YTJI€BO/Ibl, MOHOCAXapU/Ibl, AUCAXAPUIBI,
OJIUTOCaXapH/Ibl, MOJIMCAXapHUIbl, TIIOK03a, pubo3a,
JIE30KCUPH003a, JTaKTO3a, MalIbTO3a, Caxaposa,
Kpaxmall, TJIMKOTeH, IeJUTF0II03a.
KnaccugunupoBaTh yrieBobl 0 CTPOCHUIO H
TIePEUNCIATh UX (QYHKITHH.

[IpuBOIUTH MPUMEPHI Pa3TUIHBIX YTIECBOIOB
(MOHOCaxapuI0B, AUCAXAPUIOB, OJIUTOCAXAPUIOB,
MOJINCAXAPUJIOB)

PackpwiBath conepkaHue TEPMUHOB U TIOHSTHIA:
JIUTIH]IBI, TPUTIIALEPUIBI, POCHOUITHIBI, BOCKH,
CTEPOUIBI, TUITONPOTEHHBI, TITMKOJIUTIHIBL.
KnaccudunmpoBars JUMHIBI IO CTPOSHHUIO;
XapaKTepu30BaTh UX (HYHKIUH

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIA:
ne3okcupudonykiennoBas kuciora (JIHK),
pubonykiienHoBast kucnora (PHK), nykieornn,
HYKJIEO3H1]], a30TUCTHIE OCHOBAHUS, a/IEHUH, TYaHUH,
[IUTO3WH, TAMHH, YpaIliil, KOMILIEMEHTapHbIE
ocHoBaHusl, afgeHo3uaTpudochar (ATD),
MaKpO3pruyecKas CBs3b, CCKBEHUPOBAaHUE,
T€HOMHUKA, TPAHCKPHUIITOMHKA, TPOTEOMHUKA.
XapakTepru30oBaTh, OMUCHIBATh U CXEMaTHYCCKH
n3o00paxars crpoeHue Hykieotuna JJHK n aBoiinoii
criupanu JIHK, cexsenupoBanue JJTHK.
OmuceiBath niportecc permmukanuu [JHK B kitetke u
Ha3bIBaTh €r0 OMOJIOTHYECKOE 3HAYCHHUE.




XapakrepuzoBatb ¢pynkuun JHK.

Pasnuuats ctpykrypy u Gpynknun PHK.
OnuceIBaTh MPOIIECC TPAHCKPHIIIINH.

CpasuuBats HykinenHoBbie kucioTsl (JJHK n PHK).
XapakTepru3oBaTb 0OCOOCHHOCTH CTPOCHHS U
byaxmun ATO. GopmynupoBaTh 1 00BICHITH
MNPUHIUI KOMIUIEMEHTAPHOCTH U [TPaBUIIO
Yapradda. PackpsiBaTh conepxanie TEPMUHOB U
MOHATHIA: MOJICIIMPOBAHUE, KOMITBIOTEPHBIN JIU3aliH.
Ilepeuncnarh nepcneKTUBHBIC HAIPABICHUS
HAYYHBIX MCCIICJIOBAaHHI B CTPYKTYPHOH OHOIOTHH,
packpbIBaTh UX 3HAYEHHE JJIS1 MEIUIIUHBI U
CEJIbCKOTO XO35HCTBa

Crpoenue u
(GYHKIIUH KJIETKH

PackpsiBaTh copepxaHue TEPMUHOB U MOHSTHI:
MIPOKapUOTHYECKas KIIETKa, KIIETOYHAs CTeHKA,
MypeuH, (POTOCHHTETUYECKIE MEMOPaHBI,
(hnaresuH.

XapakTepu3oBaTh popMy B pa3mMepbl
MIPOKAPUOTUIECKUX KIETOK; (DyHKITHH
TFeHETHYECKOr0 arnmapara npokapuot. ONmuceIBaTh
IIPOLIECC CIIOPOOOPa30BaHMs, OTMEUATh €ro 3HaAUCHUE
JUTSL BEDKMBAHUS OaKTEPUH MPHU YXYALICHUH YCIOBHMA
CYIIECTBOBaHUSI.

OnwuchIBaTh pa3MHOKEHUE ITPOKAPHUOT.

OrneHnBaTh MECTO U POIIb IPOKAPHOT B OMOIIEHO3aX.
PackpsiBaTh copepxaHue TEPMUHOB U TOHATHIA:
ia3MaTHyeckas MmemOpana (Tia3MaaeMma),
KHUJIKOCTHO-MO3an4Hasi MOJIEN b, MEMOpaHHbIE OETIKU
(nepudepuueckue, MHTETPaIbHBIE), TIMKOKAIHUKC,
muddy3usi, 0CMOC, aKTUBHBIN TPAHCIIOPT,
9HJIOUMTO3, (GarounuTo3, MMHOLUTO3, SK30LUTO3,
KJICTOYHAs CTEHKA, TJIa3MOJIECMbI, CHMILIACT.
XapakTepru3oBaTh 0COOCHHOCTH CTPOCHHUS U
(YHKIIMY 9yKapHUOTHUYECKON KIIETKH; TPAHCTIOPT
BEIIECTB Uepe3 MIa3MaTHIECKyI0 MeMOpaHy:
MMaCCUBHBIA W aKTUBHBIN TPAHCIIOPT; paboTy OEITKOB-
KaHaJIOB; paboTy HATPUI-KAJINEBOTO HACOCA;




CTPYKTYpY ¥ (QYHKIMH KJICTOUYHON CTEHKH pacTeHUN
1 TpubOB

PackprbiBath cosiepkaHrie TEPMUHOB U TIOHSITHI:
LUTOIUIA3Ma, LIUTO30J1b, LIUTOCKEJIET,
KOMIIaPTMEHTHI, OpPraHOUIbI, SHIO0MIIa3MaTHIeCKas
cets (OIIC), anmapart ["oxb1KH, TM30COMBI, BAKYOIIb,
puOOCOMBI, aBTOJIN3, BE3UKYJISIPHBINA TPaHCIIOPT,
MEPOKCUCOMBI, KJIETOUHBIH COK, Typrop,
MUTOXOHJPUH, KPUCTBI, TUIACTUIBI, XPOMOILIACTHI,
JIEUKOIUIACTHI, XJIOPOIUIACTBI, CTPOMA, IPaHBbI,
TUJIAKOU], JIaMeJla.

XapakTepru3oBaTh HUTOIIA3MY DYKapUOTUUYECKOU
KJIETKH; KJIacCu(UIUPOBAaTh OPIaHOUIBI B
3aBUCHUMOCTH OT OCOOCHHOCTEH UX CTPOEHUS
(omHOMEMOpaHHbIE, IByMEMOpaHHEIE,
HeMeMOpaHHbIE); OMTUCHIBATh PYHKIIUN KaXKI0TO
oprarouya B kiietke. OOBSICHATH COOBITHS,
CBSI3aHHBIE C BHYTPUKJIETOYHBIM ITUIIEBAPEHUEM, €TO
3Ha4YEHUE JIT OpraHu3Ma.

OTMeuath 3HaUCHHE LIUTOCKEIIETa; XapaKTeprU30BaTh
€ro 2JIeMeHThI (MUKPOTPYOOUKH, MUKPO(HIaMEHTHI,
POMEXYTOYHbIE (DUIIAMEHTBI), UX POJIb B
KHU3HECSITEIBHOCTH KIIETOK ¥ TKaHEeH

PackpbiBaTh cofep)xaHiue TEPMUHOB M OHSATHIA:
pubocoma, omMcoMa, MUKpOTpyOOUKH, TyOYJIHH,
KJIETOYHBIN IEHTp (LIEHTpOCcOoMa), IEHTPHOJIH,
ueHtpocdepa, KIryTuKd, pECHUUKH, Oa3aIbHOe
TeJNbIIE.

XapakTepru30BaTh HEMEMOpPaHHBIE OPTaHOHIBI
KJIETKH, UX CTpOeHHE U PyHKINN

PackpeIBath copep)kaHie TEPMUHOB M IOHSTHIA:
PO, sijiepHast 000JI04Ka, SIEPHBIE TIOPEI,
HyKJIeoIU1a3Ma (KaproIuiazma), TeHOM, XpOMaTHH,
9yXpOMATHH, T€TEPOXPOMATHH, SIIPHILIKO,
XPOMOCOMBI, LIECHTPOMEPA, KHHETOXO0P, KJIIETOYHbIE
BKJIIOYEHUS. XapaKTepU30BaTh KJIETOYHOE AP0 KaK
LEHTP YIpaBJICHUs KU3HEACSITEIbHOCTHIO KIETKH;




TeHETHYECKHI anmapar KIeTOK dYKapHOT, CTPOSHHE
1 GYHKIUH XPOMOCOM.

OnuchIBaTh CTPYKTYPHI sIJIPa U UX B3aUMOCBSI3b C
OpraHOUIAMH IIMTOILIA3Mbl. XapaKTepU30BaTh TUIIBI
KJIETOK 3YKapuOT: PaCTHTENbHAs, )KUBOTHAS,
rpuOHas.

CpaBHUBaTh MEXIY COOOH CTpOCHUE U
KHU3HECSITEIBHOCTh 3YKaPUOTHUECKUX KIETOK U
POJIb IPOKAPHUOT B OHOIIEHO3aX

OOMEH BEILECTB U
MpeBpalleHue
3HCpFI/II/I B KJICTKC

ConepikaHue TEPMUHOB U TIOHSATHI: OOMEH BELICCTB
(MeTaboIM3M), aCCUMIUTSIHS (aHA0OIN3M ), UITH
IJTACTHYCCKUH 0OMEH, THCCUMIIIAIINS (KaTaboIn3Mm),
WM DHEPreTUYeCKUi 0OMeH, aBTOTPOdEI,
reTepoTpodbl, aHadPOOKI, ad3po0kI, (hepMEHTHI,
AKTUBHBIN [IEHTP, CyOCTpaTHAs CHeM(PHUIHOCTS,
KO(EPMEHTBI, OCIIKU-aKTUBATOPHI U OCIIKH-
UHTUOUTOPEI.

[MepeuncnsaTe 0COOCHHOCTH MITACTHUECKOTO
9HEPreTHUECKOT0 OOMEHA B KIIETKE, yCTAaHABIUBATh
B3aNMOCBA3b MCXKAY INIACTUYCCKHUM 1
SHEPreTHUECKUM OOMEHOM.

Pasnuuath THIIBI 0OMEHA BEIIECTB: aBTOTPOPHbBIN U
reTepoTpOdHBIH.

[Toka3bIBaTh POJIb KUCIOPOJa B OOMEHHBIX
mporieccax.

CxemaTnuecky H300pakaTh CTpoeHue GpepMeHTa.
Ominyath HEPMEHTHI OT HEOPTAHUYECKUX
KaTaJn3aTOpPOB U ONPENEIATh UX POJb B
(YHKIIMOHUPOBAHNH JKUBBIX CUCTEM, B
MPOMBIIIUIEHHOCTH, B MEJIUIIMHE, B IOBCEHEBHOM
KU3HH 4eJIOBEKa.

CTaBHUTb SKCIIEPUMEHT 110 BBISBJICHUIO
KaTaIUTHYECKON aKTUBHOCTH TMEPOKCHUIA3hbI,
aMuJIa3hbl, OOBSICHATH TMOJIYUYCHHBIC PE3YJIbTAThI
PackpeIBath cofep)kaHiue TEPMUHOB M IOHSITHIA
(dhotocunTes, has3pl poTocuHTE3a (CBETOBA,
TeMHOBast), poTonn3, hocHOopUIUPOBAHKE, ITUKIT




KanbBuna, HAJI®+ (mepeHocyuk BOAOPOIA).
XapakTepru3oBaTh MIACTUISCKUHA 0OMEH KaK dTarl
o01rero oOMeHa BeIecTB; COOBITHS (HOTOCHHTE3a
(peaxiuu CBETOBOM M TEMHOBOH (a3); poib
XJIOPOIUIACTOB B Mpoliecce GOTOCHHTE3A.

BrISBISATS MPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
MTOTJIOMICHUEM COTHEYHOU SHEPTHH XJIOPOPHIIIIOM U
cuHTe3oM MoJiekyn ATO.

CpaBHI/IBaTb HNCXOJHBIC BEIICCTBA, KOHCYHBIC
NPOAYKTHI U YCIOBHSI IPOTEKAHUS PEaKLUi CBETOBOI
U TEMHOBO (a3 poTocuHTE3A.

YcranaBnrMBaTh B3aUMOCBS3b MEKIY (POTOCHHTE30M
U JbIXaHUEM; CBETOBOI U TEMHOBOH peakUsIMU
(hoTocunTesa.

OHGHI/IBaTB 3HA4YCHHC q)OTOCI/IHTe?,a JJIA )KU3HU Ha
3emue PackpbiBaTh copepxaHue TEPMUHOB U
MOHSITUH: XEMOCHHTE3.

OOBSICHUTB CYITHOCTh XeMOCHHTE3a, PACKPHIBATD €T0
3HauYeHue B Ouochepe.

[IpuBOIUTH MPUMEPHI XEMOCHHTE3UPYFOIIAX
OakTepuil (HUTpUPHUIUPYIOIIUE OaKTEPHUH,
JKeJe300aKTepuH, CepoOdaKTeprH, BOAOPOIHBIC
0aKTepum) U XapaKTeprU30BaTh UX
KU3HEACSTETHHOCTb.

CocTaBnATh ypaBHEHHS peaKIfii XeMOCHHTE3a.
CpaBHHBATh XeMOCHHTE3 C (DOTOCHHTE30M.
PackpbIiBaTh copep)kaHiue TEPMUHOB M IOHSTHIA:
JTarbl YHEPTETUIECKOro OOMeHa —
TTOATOTOBUTEIIBHBIN, OECKUCIIOPOTHBIHA
(aHa’pOOHBIN), KUCIOPOIHBIHN (a9POOHBIIN);
[JIKOJIN3, OpOKeHHe, ONOJIOTHYECKOe OKHCIICHUE
(npixanme), ukn KpeGca, okucimTenbHoe
(dochopunupoBanue, MPOTOHHBIN IPAAUEHT,
nporoHHasg AT®-cunHTasa.

[lepeuncnsaTb 0COOEHHOCTH IHEPTETUIECKOTO
oOMeHa B KIIETKE.

OnwuchIBaTh 3TaNbl SHEPreTHUECKOro oOMeHa
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(OATOTOBUTENBHBIN, OECKUCIOPOTHBIH,
KHCJIOPOJIHBIN) U CPaBHUBATH UX MEXKIY COOOH.
XapakTepru3oBaTh Peaky ITTUKOIN3a, OpOKEHUs,
KJICTOYHOT'O JAbIXaHHUSL.

YcranaBnrMBaTh B3aUMOCBS3b MEXY TIHKOIH30M,
KJIETOYHBIM JIBIXaHUEM U CHHTe30M MoeKyn ATO.
CocTaBiiTh ypaBHEHHsI OCHOBHBIX 3TaIlOB
JHEPreTUUECKOro 0OMeHa B KIIETKe.

PaccuunTbiBaTh 3HEpreTHyYecKyto 3 HeKTHBHOCTD
[JINKOJIN3a U OMOJIOTHUECKOTO OKHUCIICHUS.
HaswiBaTh HNCXOJHBIC BCIICCTBA, KOHCYHBIC
IIPOJIYKTHI U YCIIOBUS TPOTEKAHUS PEAKLUI
sHepreTuyeckoro oomMena. CpaBHUBATD
SHEPreTHUYECKYI0 () (PEKTHBHOCTH OECKUCIOPOIHOTO
U KHCJIOPOAHOTO 3TANOB KOHEYHBIE TPOAYKTHI H
YCIIOBUS IPOTEKAHUSI PEAKLUI SHEPTeTHUECKOTIO
o0OMeHa SHepreTHIecKoro 0OMeHa

PackpbiBaTh copepxaHue TEPMUHOB U OHSITUIM: TeH,
T€HETHYECKUI KOJI, KOJIOH (TPHUILIET), CTOI-KOJIOHBHI,
MaTpulla, MATPUYHBIA CUHTE3, TpaHckpumws, PHK-
MoJMMepasa, MPoOMOTOP, CIUTAMCUHT, HHTPOH, K30H.
XapakTepu3oBaTh peaklud MaTPUUHOTO CUHTE3a,
CBOICTBA F€HETUYECKOT0 KOJA.

OnuchIBaTh ATAbl TPAHCKPUITIINH U TPAHCIISAIINH;
yCTaHaBJIMBATh B3aUMOCBSI3b MAaTPUUHbBIX PEAKIIMi B
KJIETKE; CXeMAaTHUECKHA N300pa’kaTh MaTPUIHEIE
peaKIy TPAHCKPHUTIIIAN U TPAHCIISITIH.

Pemarp Ouonornueckue 3aauu Ha OTpeIeIICHIEe
nocnenoBatenbHocTy HykiaeotuaoB JHK u MPHK,
TIPUMEHSIS 3HAHUS O PEAKIUAX MAaTPUIHOTO CHHTE3a,
FEHETUYECKOM KOJIe, IPUHIIUIIE KOMILIEMEHTaPHOCTHU
PackpbiBath copepkaHue TEPMUHOB U MOHSITHIM:
TpaHcnanus, antukojioH, TPHK, amunoanun-TPHK-
cuHTeTasa (Komas3a), moinuprbdocoma (Tmoamcoma).
XapakTepu30oBaTh CBOMCTBA TEHETUUYECKOIO KOJIA.
OnuchIBaTh ATAMBl TPAHCIISAIINN U CXEMATHIECKH
M300pakaTh MaTPUYHBIC PEAKIIUH TPAHCIISALINH.




Pemrate Ouosornyeckue 3a1aun Ha ONpeaesicHHe
antukononoB TPHK, mocnenoBarensnoctn
aMHMHOKHCIIOT B MOJICKYJIe OeJka, IpUMEHsIs 3HaHUs
0 pPeaKUUsIX MAaTPUUYHOIO CUHTE3a, TeHETUIECKOM
KOJZie, IPUHLIUTIC KOMIJIEMEHTapHOCTH

PackpbiBath cosiepkaHrve TEPMUHOB U TIOHSTHI:
OIIepaTop, ONEPOH, CTPYKTYPHBIE TEHbI, IPOMOTOD,
penpeccop.

OnwuchIBaTh CTPYKTYPY '€HOMA MPOKAPHOT;
XapaKTepH30BaTh PadOTy HHIYIIUOEIEHOTO U
pernpeccuOenbHOro OIepoHa.

Br1ensite CTpyKTYpHYIO B PETYJISTOPHBIE YaCTH
reHa 3ykapuotT. CpaBHHBATh POLIECCHI IKCIPECCUN
T€HOB Y MPOKAPHOT U 3yKapHOT. XapaKTepru3oBaTh
runotesy onepona (. XKakob, XK. Mano).
OnuceIBaTh MEXaHNU3M HOAACPKAHUS KIIETOYHOTO
romeocTasza PackpbiBaTh copepikaHie TEPMUHOB U
NOHSITHIA: BUPYC, BAPUOH, CEP/IIICBHHA, KAIICU]I,
oOpaTHast TPaHCKPHUTIIIHSI, pETPOBUPYCHI,
OakTeprodar, BUpyc UMMYyHOIe(pHIINTa YeIOBEKa
(B1Y), npupogHo-ovaroBbie HHPEKINH.
XapakTepru3oBaTh BUPYChI, PETPOBUPYCHI U
OakTeprodaru Kak BHyTPUKJIETOYHBIX I1apa3UTOB
MIPOKAPHOT U 3yKapHOT.

WznaraTh rumnoTe3bl SBOJIIOIMOHHOTO
POUCXOXK/ICHHS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOACHCTBHS BUpYyca U
KIIETKH, MH()EKIIMOHHBIH BUPYCHBIH Mporiecc.
XapakTepru3oBaTh MEXaHU3MbI BEPTUKAIBHOW U
TOPHU30HTAJIBHOM Nepeaadn BUPYCOB; 3a00IeBaHUs
KUBOTHBIX U PACTEHHH, BHI3bIBAEMbIC BUPYCAMH.
HaseiBats BEpyCHBIE 3a00JIeBaHus, BCTPEYAIONIHECS
y 4eJloBeKa: TPUIIII, KJICHIEBOW dHLE(aIIUT, TeNaTHT,
COVID-19, CITU/.

ColuoaTh mpaBHiIa HOBEICHNS B OKPYXKAIOIIei
MPUPOTHOM cpene, Mep MPOPHITaKTHKH
pacmpocTpaHeHHUs! BUPYCHBIX 3a001eBaHui (B TOM




JKM3HEeHHBIN [TUKIT
KJIETKH

gucie BUY-undexunn)

PackpeiBath cosiepkaHrve TEPMUHOB U TIOHSTHI:
peruKanus (peaymninKanms), KOMIJIeMEHTapHOCTb,
aHTunapamneasuocts, JJIHK-nmonnmepasa, Tenomepa,
peIUTMKaIMOHHAsT BUJIKA, XpPOMOCOMa, XPOMOCOMHBII
Ha0O0p, HYKJIEOCOMBI, CECTPHHCKHE XPOMATHIBI,
LIEHTpOMepa, KapUOTHII, TAIUIOUAHBIN U JUIIIOUTHBINA
HabOp XPOMOCOM, TOMOJIOTUYHBIE XPOMOCOMBI,
MOJIOBBIE XPOMOCOMBI.

XapakTepu3oBaTh CTPOEHUE XPOMOCOM, KAPUOTHUIIOB
OpTaHU3MOB.

Ilepeuncnars npunuunel perunkanuu JJHK u naBath
UM cofiepKaTeIbHYI0 XapaKTePUCTHUKY.

OnuceiBaTh Mexanu3M pemtukanuu JJHK.
CxemaTHyecKy H300paxkaTh CTpoeHHe MeTadazHOMI
XPOMOCOMBI.

Paznuyath XpoMOCOMBI Ha MUKpOIIpenaparax u
MukpodororpadusxPackpeIBaTh copepkaHue
TEPMHUHOB | MTOHITHIA: MUTO3, TIpodaza, metadasa,
aHadasa, Teaodasa, KapUOKUHE3, IIUTOKUHES,
BEPETEHO JIeleHns, MeTaa3Has MIacTuHKa, 00po3aa
JIEJICHUS.

[lepeuncnars mocaenoBaTeNbHOCTD CTaINH MUTO3a U
OTIHCHIBATh ITPOUCXOISIINE Ha HUX MPOIECCHI.
CpaBHUBaTh OCOOEHHOCTH MMPOTEKAHUS MUTO32a B
PACTHUTENBHBIX U )KUBOTHBIX KJIETKaX.

OOBICHATH OMOJTOTUIECKUN CMBICIT MUTO3A.
Paznuuaths cTaguu MUTO3a Ha MUKpOIIpenapaTax v
MuUKpodoTorpapusx

PackpsiBath copepxaHue TEPMUHOB U TOHATHIMA:
anonTo3, npoiudepauus, MuddepeHuupoBKa.
XapakTepru30BaTh PETYISLNI0 MUTOTUYECKOTO [IUKIIA
KJIETKH.

OOBACHATH OMOJTOTUICCKUN CMBICIT
3aIporpaMMUPOBAaHHOM KJIETOUHON THOETH —
arorro3a.

YcTaHaBIMBaTh B3aUMOCBSI3b MEKIY TOMEOCTAa30M
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KJIETOK U UX THOEIBI0

PackpeiBath cosiepkaHrve TEPMUHOB U TIOHSTHI:
OpraHu3M, OpraH, OpraHeNbl, CHCTEMa OPraHoB,
anmapar, (QyHKIIHOHaJIbHAs CHCTEMa, TOMEOCTas3.
[lepeuncnars CTpyKTYypHO-(YHKIIHOHAIBHBIE YaCTH
OJIHOKJIETOYHBIX, KOJIOHHAIbHBIX, MHOTOKJIETOYHBIX
1 MHOTOTKAHEBBIX OPIaHU3MOB.

XapakTepru3oBaTh OCOOEHHOCTH CTPOSHUS U
KU3HEACSITEIbHOCTH OJHOKIETOYHBIX OPraHN3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

CpaBHUBaTh MEXIYy COOOH OTHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE 1 MHOTOTKaHEBbIE
opraHu3Mbl PackpeIBaTh coAep:KaHUE TEPMUHOB U
TIOHSITHN: TKaHb, SITUACPMUC, TTPOOKa, KOpKa, IIy0,
JpeBECHHA, TPEBECHHHBIC BOJIOKHA, JTyOsIHbIC
BOJIOKHA, COCY/Ibl, KAMEHHUCThIE KJIETKH.
XapakTepu30BaTh TUIIbI PACTUTENIbHBIX TKAHEH:
oOpa3oBaresbHast, TOKPOBHAs, TPOBOISIIAS,
OCHOBHAsl, MEXaHHUYEeCKasl; IepPeUHCIsiTh
OCOOCHHOCTH UX CTPOSHUS U BBHITIOIHIEMbIE
hyHKIIIH

PackpsiBarh copepxaHue TEPMUHOB U ITOHSATHIA:
SIUTEIINM, CEKPET, MBIILIEUHbIE BOJIOKHA, HEUPOH,
HEUporusi.

XapakTepru30oBaTh TKAHW )KUBOTHBIX U YEIIOBEKA!
SMUTENHAIbHAS, COeAMHNUTENbHAS, MBIIIIEUHas,
HEpPBHAS; MEPEUUCIISITH OCOOCHHOCTH MX CTPOCHHUS
BBITIONHAEMbIE (PYHKIIMU PackpbIBaTh copepkaHme
TEPMHUHOB ¥ MOHATHNA: OpTaH, KOPEHb, MTOOET, IIBETOK,
IIJI0J], CEM$, TIOJIOBBIE YKEJIE3bI, T0JIOBBIE TPOTOKH,
KOITYJIITUBHBIE OPTaHbl, CUCTEMBI OPTraHOB.
XapakTepru30BaTh BETETATUBHBIE U T€HEPATHBHBIE
OpraHbl paCTeHHUH, COMAaTHYECKHE U PETYIATOPHBIE
OpTraHbl )KUBOTHBIX; IEPEUHUCIIATH OCOOCHHOCTH HX
CTPOCHHUS 1 BBITIOIHAEMBIE (DYHKITHH.
YcraHaBIMBATh B3aUMOCBSI3H MEKY CTPOCHUEM




OpraHoB U UX (PYHKIHUIMH.

Paznuyate Bub! TKAHEH, OpraHbl U CUCTEMBI
OpraHoB, B TOM YHCJIE YEJIOBEKa, Ha
MHKpOIpenaparax, BJIaXHbIX Ipenaparax,
repOapuax U MUKpoQoTorpadusx, Tabiannax,
MOJEJISAX U MyJIsSKax.

PackpeiBath cosiepkaHrie TEPMUHOB U TIOHSTHI:
OTIOpHBIE CUCTEMBI, 000JI0YKH KIETKH, (GrOpHILIHI,
KapKac, HapyKHbBIH CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKENET, BHYTPEHHUM CKEIIET,
KOCTH (JUIMHHBIEC, KOPOTKHUE, IUIOCKUE), COCTUHCHUS
KOCTEH, HETIOABHIKHBIE (ILIBBI), TOJTYIIOIBUKHBIC,
TTO/IBIKHBIC (CYCTaBbl), OT/IENBI CKelleTa
[T03BOHOYHBIX )KMBOTHBIX: YEPEIl, OCEBON CKEJIET
(TT03BOHOYHUK, TPyIHAs KIIETKa, XOpAa), mosica
KOHEYHOCTEH, CBOOOIHBIE KOHEYHOCTH.

OnuckIBaTh HAPYKHBIM U BHYTPEHHUN CKEJIEThI
JKUBOTHBIX, CTPO€HHE U TUIIBI COETUHEHHS KOCTEH.
YcTaHaBIuBaTh B3aUMOCBSI3H MEXKIY CTPOCHHUEM
OTIOPHBIX CUCTEM U UX (PYHKLHUSIMH B OpraHU3Me.
CpaBHUBaTH CTPOEHHUE OMOPHBIX CUCTEM PACTEHUH U
KUBOTHBIX PacKphIBaTh cofiepxaHue TEPMUHOB U
MOHSATHI: JBHKCHHE, IBUTATEIILHBIC OPTaHeIlIbl,
JBIDKEHHE pocTeimux (aME0ounIHOE, KIyTHKOBOE,
PECHHYHOE), IBIKEHHE PACTEHUH (TPOTTU3MBI,
HACTHH), MBIIIIEYHBIE CHCTEMBI (COKpATUTEIbHBIE
BOJIOKOHIA, KO)KHO-MYCKYJIBHBIM MEIIOK, CKEIeTHas
MYCKYJIaTypa), CKeJIeTHas MBIIIIA (MBIIIEYHOE
BOJIOKHO, MUO(QHOPHUILIA), BBICIIIHE JBUTATEIIbHbIC
LEHTPBI, padoTa MBI (JBUraTeIbHAS,
COMaTHYecKas), MbIIIEYHOE YTOMJICHHE.
XapaxkTepru30BaTh BUJIBI JBHKEHUS OJTHOKIETOYHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB.

OnuchIBaTh CKEJIETHBIC MBIIIIBI U X Pa0OTYy.
YcraHaBiIMBaTh B3aUMOCBSA3b MEXY CTPOSHHEM
OIIOPHBIX CUCTEM M ABWKEHUSIMH OPIaHU3MOB.
PackpriBath conepskaHue TEPMUHOB U MOHSATHIA:




NUTaHue, MUILEBapeHNe, MUIIEBAPUTEIbHbIE
BaKYOJIH, KUIIEYHas MOJIOCTh, MUILIEBApUTEIbHAs
TpyOKa, MHAIIeBapUTENbHBIA TPAKT,
MHLIEBAPUTENBHBIC JKEJIE3bl, TUILECBAPUTEIbHBIC
COKH.

XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKIIETOUHOE
MUIIEBapeHHe.

Paznuyare Ha U300pakeHMsIX (CxeMax, Ta0IHuIax,
MYJIsDKaX) OTAEIBI MAIIEBAPUTEILHOTO TPAKTA U
MUIEBAPUTEIBHYIO CUCTEMY YeIOBEKa.
VYcTaHaBnuBaTh B3aUMOCBSI3H MEXKIY CTPOCHHUEM
OpraHoB NulleBapeHus PackpbIBaTh copepxKaHue
TEPMHUHOB ¥ TIOHITHHN: AbIXaHUE, MU y3us, KOKHOES
JIbIXaHHEe, OPTaHbl JbIXaHMs, AbIXaTeIbHbIE
JBMYKCHHUS, JTBIXaTENbHBIN EHTD, JIETOYHBIE 00BEMBI,
JKH3HEHHAs1 EMKOCTD JIETKHX.

XapakTepu3oBaTh JbIXaHUE PACTEHUI; JbIXaHUE
JKUBOTHBIX U Y€JIOBEKa.

OnuchIBaTh 3BOJIIOLMOHHOE YCIO0KHEHUE CTPOCHUS
JIETKUX MMO3BOHOYHBIX )KMBOTHBIX. PaznuuaTe Ha
n300paxeHus1X (cxemax, Tabuax, MyJisiKax)
JbIXaTEIbHYIO CUCTEMY YEJIOBEKA.

OrnuckIBaTh MEXaHU3M BEHTWISIUU JIETKUX Y ITULL U
MJIEKOITUTAIOIINX.

YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIY CTPOCHHUEM
OpraHOB JIBIXaHUS ¥ UX (PYHKIHSIMHU B OPTaHU3ME
PackpsiBath copepkaHue TEPMUHOB U TOHATHIA:
TPAHCIIOPT BEIIECTB, TPAHCIIOPT y PaCTEHUH,
KpOBEHOCHAs CHCTEMa JKHBOTHBIX, KPOBb, TUIa3Ma,
(hopMeHHBIE 2JIEMEHTHI, KPOBOOOpalleHHEe, KPYyTH
KpOBOOOpAIICHHS, CePACUHBIN ITHKT,
muMpooOpaiuenue, tumda, TMMPaTnIecKue coCyabl,
nuM(paTHUECKHE y3IIbl, BHYTPEHHSS Cpesa
OpraHu3Ma.

XapaxkTepru3oBaTh TPAHCIIOPT BEUIECTB Y PACTEHUN U
0€eCII03BOHOYHBIX )KUBOTHBIX.




OnuchIBaTh KPOBEHOCHYIO CHCTEMY KUBOTHBIX U
yenoBeka. Paznuuarh Ha n300pakeHusX (cxemax,
TabIuIaX, MyJIsHKax ) KPOBEHOCHYIO U
TUMQPATHYECKYIO CHCTEMY YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIy CTPOCHUEM
OpPraHoOB KPOBOOOpAIIEHHS U UX (DYHKITUSIMH B
OpraHm3Me

PackpeiBath conepikaHue TEPMUHOB U TIOHSITHIA:
BBIACIICHUEC, TyTTallMd, JUCTOIIAA, COKPATUTCIILHBIC
BaKyOIlH, M3BUTHIC KAHAIBIII, 3BE3/TYATHIE KIICTKH,
BbIICIINTCIIbHBIC Tp}/60‘IKI/I, MaJIbIIUTUCBBI COCY /b,
MOYKU, MOYCTOYHHUK, MOUCBOM ITy3bIPh, HE(POH,
MoHa.

XapakTepu30BaTh MPOLECC BbIACICHUS Y PACTCHUN U
JKNBOTHBIX.

Paznmuyare Ha m300paXkeHUsIX (cxemax, Ta0nIax,
MYJIsDKaX ) BBIJIEIUTENBHYIO CHCTEMY YelIOBEKa.
OnwuchIBaTh MEXaHNU3M (QYHKIIHOHUPOBAHUS
HedpoHa; mporecc 00pa3oBaHUS MOYH.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIY CTPOCHUEM
OpraHoB BBIACJICHUA U UX Q)YHKHI/IHMI/I B OpraHnusmMme
PackpsiBath copepxaHue TEPMUHOB U ITOHATHIA:
KaricyJia, 3HJI0CIIopa, IHCTa, KYTHKYJIIA, CPEICTBA
[TACCUBHOM 3allTUTHI, CPEJICTBA XUMUIECKON 3aIIHTHI,
KOXXHBIC TIOKPOBbI, UMMYHHUTET, UMMYHHAas1 CUCTEMaA,
AHTUICH, aHTUTEIIO.

XapakTepru30BaTh BHUJIBI 3AITUTHI Y OJTHOKJIETOYHBIX
1 MHOT'OKJICTOYHBIX OPraHU3MOB.

OnuceIBaTh CTPOCHHUE KOXKHBIX ITOKPOBOB U UX
IIPOU3BOIHBIX.

Paznuyare Ha n300paXkeHUsIX (cxemax, Ta0InIax,
MYyJISDKaX) OpraHbl IMMYHHOM CHCTEMBI YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIy CTPOCHUEM
OpTaHOB 3alIUTHI U UX (DYHKIUSMH B OpTaHU3ME
PackpeiBath cosiepkaHrie TEPMUHOB U TIOHSTHI:
pa3apaXKUMOCTh, PETYIISALNS, TAKCHCHI, POCTOBBIE
BellecTBa (AyKCHHBI), HEpBHAS CHCTEMA,
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peduiexTopHas perymsnus, pediaekc, pedekropHast
Jlyra, MepeIHUN MO3T, IPOMEKYTOUHBIA MO3T,
CpEeJIHUN MO3T, MO3KEUOK, MPO0JIrOBATHIA MO3T,
BEreTaTHBHAS HEPBHASA CUCTEMA, TyMOpaJIbHAas
peryJIsiys, TOPMOHBI, SHIOKPUHHAS CHCTEMA,
THUTIOTAJIaMO-TUTIO(H3apHas CHCTEMA.
XapakTepru3oBaTh Pa3apakKuMOCTh Y
OJIHOKJICTOYHBIX OPTaHU3MOB H PE(IICKTOPHYO
PETYJISIINIO Y )KUBOTHBIX.

Paznmuyare Ha M300paXkeHMsIX (cxemMax, Ta0NnIax,
MYJISDKaX ) HEPBHYIO CUCTEMY U €€ OTEIbI; OTIACIIbI
TFOJIOBHOT'O MO3I'a MO3BOHOYHBIX JKHBOTHBIX.
OnuceIBaTh TYMOPAIBHYIO PETYIISAINIO Y )KUBOTHBIX.
Paznmuyare Ha m300paXkeHMsIX (cxemax, Ta0InIax,
MYJISKaX ) SHIOKPUHHYIO CUCTEMY KUBOTHBIX U
YyeJI0BeKa.

HasbiBaTh jxene3bl 3HIOKPUHHOW CUCTEMBI YEJIOBEKA
U BbIpaOaThIBAE€MbIC MU TOPMOHBI.

OnuchIBaTh JICUCTBUE TOPMOHOB.

YcTaHaBIMBaTh B3aUMOCBSI3H MEXKIY CTPOCHUEM
OpraHoB HEPBHOM U SHAOKPUHHOMN CUCTEM U UX
(YHKIUSIME B OpraHu3Me.

XapakTepru30BaTh SBOIIOIMOHHOE YCIOKHEHHE
CTPOCHHSI HEPBHOW CHCTEMBI Y dKUBOTHBIX

PackpbiBaTh Co/iepyKaHHe TEPMHUHOB U TTOHSITHIA:
Pa3MHOKEHHE, IPOCTOE JIeNICHHUE, T0OYKOBaHHE,
CriopyJisius, BEr€TaTUBHOC pa3MHOXKCHUE,
(parMeHTanus, KJIOHUPOBaHUE, TAMETHI,
criepMaTo30u 1 (CriepMuit), SUIEKIIeTKa, 3UT0Ta,
KOHBIOI'alusi.

[lepeuncnsaTs 0cOOEHHOCTH OECIIONIOrO U MOJIOBOTO
Pa3MHOXEHUS OPraHU3MOB.

XapakTepu30BaTh CyLIIHOCTb M (POPMBI OECIIOI0r0
Pa3MHOXEHUsI OPraHU3MOB; OHOJIOTHYECKOE
3HaUCHHE OECIIOIOTO PAa3MHOKEHHSI.

Pasnuuath criopy Kak CrielMaIn3upOBaHHYIO KIETKY,
npeIHa3HaYeHHYO JUlsl 0ECIOoIOro Pa3MHOKEHUS, U




CTIOPBI OaKTEePHI.

OOBSCHITH TPEUMYILECTBA TIOJIOBOTO Pa3MHOKECHHUS
Haz OecrionbiM. PackpbIBaTh posib KIIOHUPOBAHUS B
CEJICKIIM U CEIbCKOM XO3HCTBE

PackpeIBath cofepikaHue TEPMUHOB M IOHSI THIA
Meii03, OMBaNIEHThI, KPOCCUHIOBEP, HHTEPKUHES,
HE3aBUCHMOE PacHpeeIeHne; KPOCCUHIOBED.
Paznuuate Ha n300pakeHusx (cxemax, Tabiaunax) u
MUKpOTIpenaparax 3pejble MOJOBbIC KIETKH
MJIEKOIHUTAIOIINX U OpPraHbl Pa3MHOXKEHUS! BBICILINX
pacTteHuil.

PackpsIBaTh CyIIHOCTE MEIH03a, XapaKTEPU30BaTh €r0
OTZICIIbHbIE CTaIUH.

Ornpenenars MECTO Me03a B JKU3HEHHBIX LIUKIAX
Pa3IMYHBIX OPTaHU3MOB.

OOBACHATH OMOIIOTHYECKUI CMBICTT KPOCCHHTOBEPA,
OTIMCBIBATh €I'0 MEXaHU3M.

CpaBHUBaTh MEH03 C MHTO30M; pa3invaTh
OTJeNbHBIE UX CTaIUM HA MUKpOIpenapaTax u
M300pakKeHHAX (CXxemax, TadJInIax).

PackpbIBaTh 3BONIONMOHHOE 3HAUEHHE TIOJIOBOTIO
Pa3MHOKEHUS] OpPraHU3MOB

PackpbiBaTh cofep)xaHiue TEPMUHOB M OHSATHIA:
raMeToreHes, CliepMaToreHes3, OOreHe3, CeMEHHHKH,
SUYHUKH, CTIEPMATOTOHHH, CTIEPMATOIUTHL,
CTIIepMaTHU/Ibl, CIIEPMAaTO30U/Ibl, OOTOHHUH, OOIUTEHI,
MOJISIPHBIC TEJbLIA, SIMLEKIEeTKa, aKpOCOMa.
[Nepeuncnsars cTaguy raMeToreHes3a y *KHBOTHBIX.
OnwuchIBaTh MPOIIECC TAMETOTEHE3a H €T0 MEPUO/IbI,
CTPOEHHE MOJIOBBIX KIIETOK.

Paznuuath 0coO€HHOCTH criepMaToreHes3a u
OOTeHe3a.

OnwuchIBaTh NPOLIECCH OCEMEHEHHUS U
OIIJIOAOTBOPEHUS, Pa3Hble BApUAHTHI MapTEHOTeHE3a
PackpeiBath cosiepkaHre TEPMUHOB U MIOHSTHI:
OILTOJIOTBOPEHHE, 3UT0Ta, OJIaCTOMEp, aKPOCOMHAs
peaxius, MPOHYKJIEYC, MapTeHOTeHe3, SMOPHOreHe3,




IpoliieHue, OiiacTysa, MopyJia, racTpyJiia, HelpyJa,
OpraHoTreHe3, SKTOIepMa, Me30/IepMa, SHTOAEPMA,
[IeJI0M, HepBHas TpyOKa, Xop/a, KUIIeYHas TpyOKa.
OnpeaensaTs SMOPHOHATBHBIN TIEPHOT Pa3BUTHS
OpraHu3Ma 1 OMUCHIBATh OCHOBHBIC 3aKOHOMEPHOCTH
IpoOseHMs — 00pa30BaHNE OJHOCIOWHOTO 3apOIbIIIa
— ONacTybl; 3aBUCUMOCTH X0/1a APOOJICHHS OT
KOJIMYECTBA JKENTKA B AULEKIIETKE; TaCTPYIALHUIO 1
OpTaHOTeHE3.

OOBacHATH Tarbl UG GEPEHITUPOBKH TKAHEH,
00pa3oBaHMsI OPraHOB M CUCTEM OPTaHOB.
XapakTepru3oBaTh PEryIsLUI0 SMOPHOHATEHOTO
Pa3BUTHS; IETEPMHUHALINIO U SMOPHOHAIBHYIO
WHAYKIHIO; TeHETHYECKUI KOHTPOJIb Pa3BUTHSL.
OO00CHOBBIBATh BPEHOE BO3ACHCTBUE TA0AYHOTO
JIBIMa ¥ aJTKOTOJIA Ha X0 SMOPHOHAIBHOTO H
ITOCTAMOPHUOHAIIFHOTO Pa3BUTHS OpTaHU3Ma
YenoBeKa

PackpsIBath copepxaHue TEPMUHOB U ITOHATHIM:
OHTOTEHE3, TOCTIMOPHOHAIILHOE Pa3BUTHE,
MeTaMop(o3, JINIUHKA, POCT, CTAPEHHE, CMEPTh.
XapakTepru3oBaTh NOCTIMOPHOHABHBIHN MTEPUO]T
Pa3BHUTHS OPTaHU3Ma U €70 OCHOBHBIEC (DOPMBI.
XapakTepru30BaTh MPSMOE PA3BUTHE U €TO MEPHO/IBL.
Wznarate conepkanue TEOpUA CTapeHuUs
OpTaHU3MOB.

OOBACHATH OMOJOTHYECKHUI CMBICIT Pa3BUTHS C
Meramop(ho3oM

PackpsIBaTh copepxaHue TEPMUHOB U ITOHSITHIM:
rameTouT, CIopouT, aHTEPUIUHU, APXETOHNUH,
3apOCTOK, MEracIopa, 3apo/bIILEBbI MEIIOK,
CUHCPIuabl, aHTUIIOAbI, MUKPOCIIOpA, ITbIJILIIEBOC
3€pHO, JBOWHOE OIUIOIOTBOPEHHE, POCT, MEPHUCTEMA,
KaMOWH, MeproIbl OHTOTEHE3a IIBETKOBBIX PACTCHUH.
XapakTepru3oBaTh 0COOEHHOCTH OECITOJIOTO U
[IOJIOBOTO Pa3MHOKEHHSI IBETKOBBIX PACTEHHIA.
Br1enste 0COOEHHOCTH MPOTEKAHUS TAMETOTEHE3a Y




OBCTKOBBIX paCTeHHﬁ.

OnuckeiBaTh mponecc JIBOMHOT'O OIINIOAOTBOPCHUA Y
OBCTKOBBIX paCTeHI/Iﬁ H OOBSICHATH €TO
nNpeuMylIeCTBa 10 CPAaBHEHUIO C OIIJIOAOTBOPCHUEM
Yy CIIOPOBBIX U I'OJIOCEMCHHBIX
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I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU
OpraHn3MoB

3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH
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PackpwiBath conepikaHue TEPMUHOB U TIOHSITHIA:
TCHETHKA, I'CH.

JleMOHCTpHUpOBaTh 3HAHUS UCTOPHUH BO3SHUKHOBECHHS
TEHETHKH.

XapakTepru30BaTh OCHOBHBIC ATAIIbl PA3BUTHUS
TeHETHKH KaK HayKu PacKkpbIBaTh cosepikanue
TEPMHUHOB ¥ TTOHITHI: HACIIECTBEHHOCTb,
HACJICJIOBaHUE, U3MCHUNBOCTh, TEHOTHIIT, ()CHOTHII,
TEHOM, JIOKYC, XPOMOCOMBI, aJIJICIbHBIEC TEHBI
(anmnenu), anbTepHATUBHBIC TPU3HAKHI, TOMO3UTOTA,
reTepPO3UTroTa, JOMUHAHTHBIN TPU3HAK,
PEIECCUBHBIN MPU3HAK, YACTAS! JIUHUSI, THOPUIIBIL.
[Tonb30BaThCSA reHETUUECKOW TEPMUHOJIOTUEN U
CUMBOIIUKOM JUTSI 3aITHCH CXEM CKPEIIUBaHUS

PackpsiBath copepxkaHue TEPMUHOB U MOHSITHIM:
TEeHETHKA, TCH.

JleMOoHCTpUpOBaTh 3HAHUS UCTOPUU BO3ZHUKHOBEHHSI
TEHETUKU.

XapakTepru30BaTh OCHOBHBIC ATAIIbI PA3BUTHUS
TEHETUKU KaK HAYKH

PackpsiBath copepxkaHue TEPMUHOB U MTOHSITHI:
HacJeACTBEHHOCTb, HACJIEI0BaHUE, U3BMEHYUBOCTD,
reHOTHUI, PEHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJUIeNbHEIC TeHBI (aJUIeNH), allbTEPHATUBHBIC
MPU3HAKU, TOMO3UT0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIN ITPU3HAK, PELIECCUBHBIN MPU3HAK,
YUCTAs JIMHWS, THOPUITIBI.

[Tonb30BaThCSA reHETUUECKOW TEPMUHOJIOTUEN U
CHUMBOJIMKOM JIJISl 3aICH CXEM CKPEIIIHBAHMS
PackpeiBath cosiepkaHrie TEPMUHOB U MIOHSTHI:
MOHOTHOPHIHOE CKPEIMBaHUE, YUCTOTA FAMET,
JOMUHUPOBaHUE, PACIICIIICHUE MPU3HAKOB.




OnwuceiBaTh ONBITH . MeHaens no u3yyeHuro
HacJeI0BaHMs OJTHOM Mapbl MPU3HAKOB y TOpoXa
ITOCEBHOTO.

[IpuBonuTH hOPMYIMPOBKM EPBOTO U BTOPOTO
3akoHOB . Mennens (3akoHa equHO00pa3us
ruOpUIOB IEPBOI0O MOKOJICHHUS, 3aKOH PACILCIICHUS
TIPU3HAKOB) U OOBSCHSTH UX ITUTOJIOTHICCKUC
OCHOBBI.

CocTaBiaTh CXeMbl MOHOTHOPUIHOTO CKPEIINBAHUS
U pelIaTh FTeHeTHYECKUE 3aa4yll HA MOHOTHOpUAHOE
CKpeIlliBaHue

PackpsiBath copepxaHue TEPMUHOB U ITOHSATHIM:
AHAJIM3HPYIOIIEEe CKPEIIUBAaHNE, HETIOTHOE
JOMHHUPOBaHUE, KONJOMUHUPOBaHHUE

CocTaBnATh CXEMBl aHATU3UPYIONIETO CKPELTUBAHUS
U pelaTh FTeHETHYECKHUE 3a/1a4UM HA aHATTU3UPYIOoLIee
CKpEILMBAaHUE U HEMOIHOE TOMUHUPOBAHHE
PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
JUTHOPHIIHOE CKpelluBaHue, PeHOTUTHYECKHUHA
paavKai.

OmnuceiBaTh onmbITH . MeH e o n3y4eHuro
HACJIEJIOBaHHUS ABYX Map MPU3HAKOB Y TOpOXa
ITOCEBHOTO.

[IpuBonuTh PopMyIHPOBKY TpeThEro 3akoHa I
Menzens (3aKoHa HE3aBUCUMOTO HACJI€ZIOBAHHUS
NPU3HAKOB) U OOBSICHATH €TI0 IIUTOIOTHYECKHE
OCHOBBI.

IIpuMeHATh MaTeMaTHYECKUI PACUET C IOMOLIBIO
(hEeHOTHIUYIECKOT0 pauKaia i MeTo1a
[IEPEMHOKEHHUS BEPOATHOCTEN BapUaHTOB
pacliienenys NpU3HaKoB Y IOTOMKOB 10 (peHOTHUILy
Y TEHOTHITY.

CocTaBiaTh CXeMbI TUTHOPHIHOTO CKPEIIMBAaHUS U
pelaTh reHeTHYEeCcKHe 3a1a41 Ha JUrHOpuIHOe
CKpEIMBaHUE

PackpeiBath cosiepkaHrie TEPMUHOB U MIOHSTHI:
CLIETNIEHHOE HaCJIeIOBAaHUE, HAPYIICHUS CIETICHUS




TeHOB, KDOCCHHIOBEP, PEKOMOMHAIIHSI TCHOB,
TeHEeTHUYECKHE KapThl, MOPTaHUAA.

[IpuBoauTs GpopmynrpoBKHu 3aKk0HOB Moprana
(3aKOHAa CLIEIUIEHHOTO HACJICI0BaHUs T€HOB U 3aKOHA
HapYyLIEHHS CIETUICHUS] MKy TeHaMH) U OOBIICHATh
HX IATOJIOTHYECKHE OCHOBBI.

IlepeuncnaTh OCHOBHBIE MOJOKEHUS XPOMOCOMHOM
TEOpPUH HACIIEICTBEHHOCTH.

Pemats reneTnyeckue 3a/1aun Ha CLIETIIICHHOE
HACJIEIOBAHHE T€HOB M HAPYIICHUE CLECTIICHUS
MeXJly TeHaMH

PackpsIBaTh copepxaHue TEPMUHOB U IIOHSTHIA:
ayTOCOMBI, TOJIOBBIE XPOMOCOMBI, TOMOTaMETHBII
10J1, FETEPOraMETHBIN TOJI.

OOBSCHATH XPOMOCOMHBIN MEXaHU3M OIpEIeTICHHUS
10JIa Y OPTaHU3MOB.

IIpuBOaUTH pUMEPHI HACIIEAOBAHUS IPU3HAKOB,
CIETUIEHHBIX C MTOJIOM.

CocCTaBIATh CXEMBI CKPEIIMBAHUS U PEIIaTh
TEHETHYECKHUE 3a/1a4M Ha HACIENOBaHUE IPU3HAKOB,
CIETUIEHHBIX ¢ mosioM. [IpuBoANTE IpUMeEpHI
TeHEeTHUECKUX 3a00JieBaHui 1 JIeEKTOB Yy
OpPraHHU3MOB, CBSI3aHHBIX C MTOJOBBIMH XPOMOCOMaMH
PackpeiBath conep:kaHue TEPMUHOB U IIOHATHI:
MHO>KECTBEHHOE JIeUCTBHUE IreHa (TuiedoTponus),
KOMIUIEMEHTApHOCTh, 3MHCTAa3, MOJIUMEPHSL.
Omnpenenstb GOpMbI B3aUMOACHCTBUS aJUICIIBHBIX U
HeaJIEIbHBIX TeHOB.

IIpuBoaUTHE MpUMEPHI MIEHOTPOIHOIO AEHCTBUS
TEHOB.

Pemats reneTnyeckue 3a1auu Ha B3aUMOJICHCTBHE
HeaJIeNbHBIX TEHOB

13

3aKOHOMEPHOCTH
M3MEHUYUBOCTH

PackpsiBath copepkaHue TEPMUHOB U TOHATHIA:
HA3MEHYHMBOCTb, HEHACIIECACTBEHHAS U3MEHYUBOCTb,
HACJIEICTBCHHAs] N3MEHYUBOCTD.

CpaBHUBaTbh HEHACIIEICTBEHHYIO U3MEHUUBOCTD C




HACJIC[CTBEHHOM.

[IpuBoaNTH MpUMEPHI KAUECTBEHHBIX U
KOJIMYECTBEHHBIX IPU3HAKOB OPraHU3MOB,
MPOSIBICHUM Y OPraHU3MOB HEHACJIEICTBEHHON U
HAaCJEACTBEHHOU U3MEHUYUBOCTHU

PackpeiBath cosiepkaHrie TEPMUHOB U TIOHSTHI:
MoauUKAIMOHHAS, WIH (DEHOTUITHICCKAS,
U3MEHYMBOCTD, BAPUAHTA, BAPUALIMOHHBIN ps/I,
BapHaIlMOHHAS KPUBas, HOpMa PEaKIuy IPU3HAKA,
Moau(uKanm.

XapakTepru30BaTh CBOMCTBA MOAM(DHUKAIIMOHHON
U3MEHYMUBOCTU. [ToKa3bIBaTh POJIb YCIOBUI BHELIHEN
CpeIIbl B Pa3BUTHH MOIN(DUKAIIMOHHON
W3MEHUYHMBOCTU y Opranu3mMoB. CTpOUTh
BapHaIMOHHBIC Psbl U rpaUK KPUBOH HOPMBI
pEaKIUK NPU3HAKOB Y PA3IUUYHBIX OPraHU3MOB
PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHI:
KOMOWHATHUBHAS U3MEHYMBOCTh, MyTalIMOHHAS
U3MEHYMBOCTH, KOMOWHAIIMY, MYTAI[UH,
XapakTepu30oBaTh CBOMCTBA FEHOTUIIHYECKON
U3MEHYHUBOCTH.

OnuckIBaTh MEH03 U TIOJIOBOMU MPOIIECC KaK OCHOBY
MIPOSIBIICHUS Y OPTaHU3MOB KOMOWHATHBHON
HU3MEHYHUBOCTH.

IToka3sIBaTh HA KOHKPETHBIX MPUMEPaX POIIb
KOMOMHATHBHOUM U3MEHYMBOCTHU B CO3/IaHUU
TEHETHYECKOTO Pa3HO00pa3usi OpraHu3MoB B
rpeneIax OJHOTO BUA.

CpaBHHBATh TCHOTUITUIECKYIO H3MEHINBOCTH C
MOoau(pUKAITMOHHON

PackpsiBath copepxxaHue TEPMUHOB U TOHSITHI:
MyTaIllH, XPOMOCOMHBIE TIepecTpoiiku (abeppanun),
MOJIUILIOUANS], AaHEYIUIOUUS, MyTaHT, MyTarcHbI.
[IpuBoaUTH MpUMEPHI MyTAaIlUi, BCTpEYAIOUIUXCS Y
Pa3HBIX OPTaHU3MOB.

KnaccngunuposaTh MyTaIuu o pa3HbIM
OCHOBAHMSIM.




14

I'enetuka yenoBeka
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Paznuuare Ha n300paskeHusIX (cxemax, Tabiaunax)
TeHHBIE MyTalllH, XpPOMOCOMHBIE NIEPECTPONKHU
Pa3HBIX BUAOB: ACTEINH, TyTUTMKAIIAH,
TPaHCIIOKAINY, HTHBEPCUH; TEHOMHBIE MYyTaIHH.
CpaBHUBATbh MEXTy COOOH MyTalliH Pa3HbIX BUIIOB.
XapakTepu30BaTh CBOMCTBA MYTALIMOHHOMN
M3MEHYNBOCTH.

Ha3piBaTh Npu4MHbBI MyTalUH, BRISBISTH HCTOUHUKU
(hakTOpOB-MyTarcHOB B OKPYKaroIlIel cpesie
(KOCBEHHO).

[TpuBoauThH HOPMYIUPOBKY 3aKOHA TOMOJIOTHUECKIX
PAIOB U HaciencTBEeHHOM n3meHunBoctu H. Y.
BasunoBa 1 000CHOBBIBATh €r0 3HAYCHHE IS
MIPAKTHKHU CEITLCKOTO XO03sCTBa

PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHIA:
CEKBEHHPOBaHHE, KapTa XPOMOCOMBI, TPOOaHI,
HacIeICTBEHHbIC 00JIe3HU (MOHOTCHHBIC,
IIOJINT€HHBIE, TeHHBIE, XDPOMOCOMHEIE), MEJTUKO-
TeHeTHYeCKOe KOHCYIFTUPOBAaHUE, TOPOIOBAs
JIMAarHOCTHKA, aMHUOICHTE3.

[lepeuncnsaTb 0COOEHHOCTH U3yUEHUS T€HETHKU
YeJIOBEKa U METOJIbI METUITMHCKON TeHETHKH.
XapakTepru3oBaTh METOJIbI U3yYCHHUSI TEHETUKU
YyeJioBeKa (reHeaJornIeCKui, OJTM3HEIOBbIH,
[UTOTEHETHYECKUH, MOJIEKYJIIPHO-TE€HETUIECKHIA,
MOMYJISITIHOHHO-CTATUCTHUECKHH ).

OnwuchIBaTh 1ENH, 33/1a49H U TOCTHIKEHHUS
MEXIyHapOIHOH NporpamMmMsbl «I'eHOM yenoBekay.
Paznuyare Ha M300paKeHMsIX (cXemMax, TaOJIHIax)
KapThl XpOMOCOM (TE€HETHUYECKHUE, (pr3nuecKue,
CHKBEHCOBBIE ). ONICHIBATH METO/IbI COBPEMEHHOTO
OTIpeJiesIeHHsI TeHOTHIIa OpraHUu3Ma: IMOJTHOI€HOMHOE
CEKBEHHPOBaHHE, TEHOTHITUPOBAHHE, B TOM YHCIIE C
nomorsto I1T1IP-ananmm3a.

XapakTepru3oBaTh HacJaeCTBEHHBIE 3a00IeBaHNUs
yesioBeKa U 3a00JIeBaHUs C HACIEICTBEHHON
MIPEIPaCTIOIOKEHHOCTHIO.




CpaBHUBaTh TEHHBIE, XPOMOCOMHBIE O0JIC3HH
yeJIoBeEKa U OOJIE3HH C HACJIENCTBEHHOM
TIPEAPACIIONOKEHHOCTHIO.

YcTaHaBIMBaTh B3aHMOCBS3b MEKIY
HaCIeICTBEHHBIMU 3a00JIEBAHUSIMU YETOBEKA U UX
TeHETHYCCKON OCHOBOM.

OO00CHOBBIBATh 3HAYEHUE MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBAHMSI B TPEIOTBPAIIICHAN U JICUCHUU
HACJIEICTBEHHEIX 3a00JI€BaHUIl YEIOBEKA
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Cenexims
OpPraHu3MOB

PackpsIBaTh copepxaHue OCHOBHBIX ITOHATHUI:
CeJIeKUUs, JOMECTUKAIIUS, IPUMUTUBHAS CEJICKLIMS,
KOMOMHATHBHAS CENIEKIINs, COPT, IOPOJIa, IITAMM.
[lepeuncnaTb OCHOBHBIE ATAIlbl PA3BUTHUS CENEKIIUU
Kak Ipolecca U HayKu.

Xapaktepusoathb coaepxanue yuenus H. 1.
Basusnona o LlenTpax npoucxoxaeHus u
MHOT000pa3us KyJIbTypHBIX PACTCHHH.
ITokaspiBaTh LIeHTpBI NPOUCXOKACHUS U
MHOT000pa3us KyJIbTYPHBIX pacTeHuH u LleHTpsI
JIOMECTUKAITUH JIOMAITHUX )KMBOTHBIX Ha KapTe
MHPA, CBSA3BIBATH UX MECTOIOJIOXKEHUE C OYaramMmu
BO3HUKHOBEHUS APEBHEHIINX IUBUIN3ALUNA.
CpaBHUBaTh COpPT, TOPOY, IITAMM C BUJaMU-
ponuyamH.

OO00CHOBBIBATH 3HAYECHUE 3aKOHA TOMOJIOTTYECKUX
psloB B HacieACcTBeHHOW u3menurnBoctu H. 1.
BasuioBa 115t CEEKITMOHHON PaOOTHL.

OnuckIBaTh NEPCIEKTUBBI TIOMECTUKALIUU U
CO3/1aHNE HOBBIX COPTOB KYJIBTYPHBIX PACTEHUH,
TIOPOJT TOMAITHUX KUBOTHBIX U IITAMMOB
MHUKpPOOPraHU3MOB.

CoJIepyKaHUE TEPMHUHOB U MOHITHI: UCKYCCTBEHHBIN
0TOOp, MPOU3BOTUTEIH, SKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAHNE, HIIN MHOPHIWHT,
HEPOJICTBEHHOE CKPELIMBAaHUE, UM ayTOPUIHHT,
YUCTAas JIMHKS, TETEPO3nC (THOpUIHAS CHIIA),
T€HOMHOE PENAKTUPOBAHNE, UCKYCCTBEHHBIN




MyTareHes, pakTopbl-MyTareHbl, MOJUIIIOUIbI,
oTAanéHHas TMOpUIN3alHs, CCKBEHUPOBAHHE.
XapakTepru3oBaTh OCHOBHBIE METO/IbI CEJICKIIMU
pacTeHH U JKHBOTHBIX: NCKYCCTBEHHBIH OTOOp 1
rHOPUIU3ALINIO.

CpaBHUBaATh MaCCOBBI UCKYCCTBEHHBIN OTOOP C
HMHAMBUAYaIbHBIM, [I0Ka3bIBaTh UX 3HAUCHUE AJIS
CENIeKIMH KYJIbTYPHBIX PACTEHUH U IOMAIIHUX
KNBOTHBIX.

IIpuBOANTH KOHKPETHBIE IPUMEPHI OTAAIEHHON
TUOPUIM3AIINY B CEJICKIINH.

OmnuceiBats onbIT I, JI. Kapnegenko mo
MIPEOIONCHHUIO OSCTUTIOINS MEKBHIOBBIX THOPHIIOB.
Paznmuyate Ha M300pakeHMsIX (cXemax, Ta0InIax) y
OT,ZLGJILHBIXHpeILCTaBI/ITeJ]Cﬁ KOHKPETHOTI'O CopTa U
MIOPOJIbl XO35ICTBEHHO LIEHHbIE ITPU3HAK,
HE0OXO0IUMbIE YETOBEKY.

XapakTepru3oBaTh PoJib CEJICKIIMU B 00ecrieueHHN
NPOJIOBOJILCTBEHHOM O€30MACHOCTH YelIOBEYECTBA.
[IpuBOANTH KOHKPETHBIE TPUMEPBI JOCTHKECHUN
CCJICKUIVHU KYJIbTYPHBIX paCTeHI/Iﬁ U JOMaIlIHUX
’)KUBOTHBIX B Poccun
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buorexuonorus u
CUHTETHUYECKAI
ounoorus

PackpsiBarh copepxaHue TEPMUHOB U ITOHSATHIA:
OMOTEXHOJIOT S, TPAJUIIMOHHAS OMOTEXHOJIOTHS,
MUKpPOOHOIIOTUIECKHIA CHHTE3,
MHKPOOHOIOTHUECKAsI TEXHOJIOTHS.
ITepeuncisaTs HampaBaeHUS OMOTEXHOIOTUM; TIEITH H
3aJla4yu, CTOSAIINE ITepe]] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 00BEKTHI, UCTIOIb3yEMEIC B
OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBHIC
KYJBbTYpbl, MUKPOOPTaHU3MBL.

OnuckIBaTh OCHOBHBIE METO/IbI TPAAUIIMOHHOMN
OMOTEXHOJIOTHH U JOCTHKEHUS
MHKPOOHOIOTHIECKON TEXHOJIOTHH.
OO00CHOBBIBATh 3HAYCHUE OMOTEXHOJIOTHH JIS
CEJIbCKOXO3SIIICTBEHHOr0 MPOU3BOCTBA
PackpeiBath cojiepkaHrve TEPMUHOB U MIOHSTHI:




KJIETOYHAs! MHXKEHepHs, KIIETOYHas! TEXHOJIOTHs,
METOJI KyJIbTYpHBI KJIETOK U TKaHEl,
TOTHIIOTEHTHOCTD, TUTFOPUIIOTEHTHOCTbD, CTBOJIOBBIE
KJIETKH, MUKPOKJIOHAJIBHOE Pa3MHOKEHUE PACTEHNUH,
coMaTHyecKas THOpUAN3ALUS, TallIOU/IbL,
ruOpUIOMBI, MOHOKJIOHAJIbHBIE U TIOJIMKIOHAJIbHBIE
aHTHUTEJIA, METOJ] TPAaHCILIAaHTALUN SLIEp,
KJIOHUpOBaHHE.

XapakTepru3oBaTh OCHOBHbIE HAIIPABICHUS
CHUHTETHYECKON OMOJIOrHH.

OnuceiBaTh Ha KOHKPETHBIX TPUMEpaxX METObI
KJIETOYHON MH)KEHEPUU.

[IpuBOIUTH IPUMEPHI HCIIOIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKIOHAIBHBIX aHTUTEN B
MeIMIIMHE.

OneHuBaTh 3HAYEHUE CHHTETHUECKON OMOIOTUHN TSt
CEJICKOT0 X034HCTBA U MEIULIMHBL

PackpsIBaTh copepx’aHue TEPMUHOB U TIOHSTHIA:
TeHHAas NHKEHEPHsl, PECTPUKIIHOHHBIE
9HJIOHYKJIE€A3bl (PECTPUKTA3bI), JINIIKUE KOHIIBI,
TUTa3MUJIbI, PECTPHUKIUS, TUTHPOBAHUE,
TpaHcpopMaIusl, CKPUHUHT, TPAHCTEHHBIE
(reneTndeckn MOTUPUITPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOABI PEMTPOAYKTUBHOTO U
TepaneBTUYECKOro KJIOHNPOBAHUS, KIETOUHBIE
TEXHOJIOTHH ¥ CIIOCOOBI TEHETUYECKOH WHKEHEPHH.
XapakTepnu3oBaTh JOCTHKEHHS FEHHON NHKEHEPUU.
O1eHUBaTh YKOJIOTHUYECKHE U ATHYECKHE TIPOOIIeMBbI
KJIOHUPOBAHMS U CO3/IaHUS TPAHCTEHHBIX
OpPraHU3MOB, IEPCIEKTUBBI PA3BUTHSI XPOMOCOMHOMN
Y TEHHOM MHXEHEpUU

PackpsiBath copepkaHue TEPMUHOB U TOHATHIM:
MeAULUHCKast OMOTEXHOJIOTHsI, METa0O0IOMHBIH
aHaJIN3, TEHOIIEHTPUUYECKUI aHaJIN3,
MIEPCOHAIIM3UPOBAHHAS MEIUIINHA, PETEHEPATUBHAS
MEIUIIMHA.

XapakTepru3oBaTh METOIbI META0OJIOMHOTO U




TEHOIICHTPUYECKOTO aHAIN3a; UCTIOIb30BaHUE
CTBOJIOBBIX KIIeTOK; [II[P-quarnoctuky; TapreTHyro
TEparnuio paKa
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11 KJIACC

Ne
/o

HanmenoBanne pa3aciioB
H TEM IIpOIrpaMMBblL

KommyectBo yacos

KouTposnnHbIe
Bcero P
paboTsI

IIpakTrueckue
paboTsI

OcCHOBHBIE BUBI ACATCIBHOCTHU 06yqaloumx051

3apoxICHUE U pa3BUTHE
JBOJTIOIMOHHBIX
MPEJCTaBICHUH B
OHMOJIOTHH

PackpriBath conepkaHue TEPMUHOB U MOHATHIA: KpEaliMoHU3M,
BUJ, CUCTEMATHKa, OMHApHAsl HOMEHKJIATypa, HCKYCCTBECHHAS
cucreMa Kiaccu(uKaluyd OpraHu3MOB, HCTOPUYECKUN METOI,
JTAPBUHU3M.

XapakTepu30BaTh B3I Abl APUCTOTENS, DMIIEIOKIIA,
Jlykpeuus Kapa, [Ix. Pest na pazButue >KuBOd NpUPOJIBIL.
OnenuBarp Bkiajg K. JIunaes B pa3BuTHE OMOJIOTHH.
CpaBHuBaTh B3MIs1AbI HA BUA U dBosmronuio K. Jlunues, XK. b.
Jlamapxka u Y. JlapBuHa.

Kputnuecku onieHnBaTh KpeallMOHUCTCKUE B3IJIA/IbI Ha )KUBYIO
MIPUPOTY.

[lepeuncaste KyJabTypHO-MCTOPHYECKUE U €CTECTBEHHO-
Hay4HbIE IPEANOCHUIKY MOSBJICHUS 3BOJIIOIUOHHON Teopun Y.
[apBuHa.

OnuceIBaTh poJib HCTOPUIECKOTO METOAA.

M3narate cylmHOCTh 3BOIIOUKMOHHON Teopun Y. lapBuHa.
HaseiBats ocHOBHBIE akThl Onorpadum Y. [lapBuHa 1 dTamnst
CO3/IaHHUS UM 3BOJIIOIIMOHHON TEOPHH

coJiepKaHne TEPMUHOB U MOHSATHIA: HACIIEICTBEHHOCTb,
W3MEHYHBOCTD, HCKYCCTBEHHBIN 0TOOp, 60phba 3a
CYIIIECTBOBAaHNE, €CTECTBEHHBIH 0TOOD.

Wznarate cymuocts yaenus: U. JlapBuHa 00 HCKYCCTBEHHOM
otOope.

XapakTepru30BaTh JIBUKYIIHE CHIIBI 3BOIOIMH BUIOB IO
JapBuny.

[IpuMeHsTh 3HAaHHS O ABMKYIIMX CUIJIaX SBOJIOLMH BUIOB I10
JapBuny 11t 00bACHEHHNSI MHOTOOOpPAa3Hs BUOB, TTOPO/T
JIOMAIITHUX )KUBOTHBIX U COPTOB KYJITYPHBIX PACTCHUIH
PackpbIBath copepikaHie TEPMUHOB U OHSTHIA: TapBUHU3M,
MyTal{, MyTallMOHHBIN Mpolecce.

OOBACHATH IPUYNHEI KPU3UCA TapBUHU3MA.




MukposBoitonus u eé
pe3yJIbTaThI
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O00CHOBBIBaTh 3aKOHOMEPHOCTh TpaHC(hOpMaIUU TapBHHH3MA
B CHHTETHYECKYIO Teoputo 3Bomtorun (CTDI).

Wznarate ocHoBHBIE TIoNoxkeHns CTD.

OmnenuBats Bkian I'. [le @pusa, C. C. UetBepuxona, 1. 1.
[lImaneraysena, /1. K. bensiera B hopmupoBanne CTD.
OmnennBath 3HaueHne CTO B hopMHpPOBAHUN COBPEMEHHOMN
€CTECTBCHHO-HAYYHOUW KapTUHBI MHPa

PackpeiBath cosiepkanrve TEPMUHOB U TIOHSTHI:
MHUKPOIBOJIIOLIUS, MAKPOIBOJIIOLIUS, MyTAIMH, TTOMYJISILHS,
KOMOWHAIIMU TeHOB, TeHO(OHI, 2JIEMEHTAPHOE YBOJIOIIOHHOE
SIBIICHUE.

XapakTepru30BaTh MUKPOIBOIIOIMIO KaK ATAIl IOSBICHHS
MPHUCIIOCOOJICHUH U BUI000pa30BaHus. XapaKTepru30BaTh
TIOTYJISIIIAIO KaK 3JIEMEHTAPHYIO €MHUILY YBOJOIINH.
[lepeuncnaTs MpU3HAKN HACATEHON MOMYISIAN U OOBICHATh
yCIIOBUSI BHITIOJTHEHUS 3aKkoHa Xapau—BaiinOepra.

[IpuMeHSTh UMEIONIMECs 3HAHUS JIJISl OOBSICHEHUS TIPUYUH
W3MEHYMBOCTH Y 0CO0€H OJTHOTO BHJA

PackpwiBath conmepkaHue TEPMHHOB ¥ ITOHITHIA: MYTaIlMOHHBIH
nporiecc, KOMOMHATHBHAS HF3MEHYNBOCTb, MOMYJISIIHOHHEIE
BOJIHEI, JIpeli) TEeHOB, MUTPALINK, H30JIAIHS, TeorpaduiecKast
(TmpocTpaHCTBEHHAs) H3OJSAIIHSL, OMOJIOTHYECKast
(penpoaykTuBHasT) M30JSIIHs, dPdeKT ocHoBaTest, d3pderT
OyTBUIOYHOTO TOPJIBIIIKA.

XapakTepru3oBaTh dJIeMEeHTapHbIe (PAKTOPHI (IBMKYIIHE CUITHI)
IBOJIIOIHH.

OnenuBars Briag C. C. YerBepukosa, J. Maiipa B pa3BuTHe
IBOJIIOLIMOHHOTO YUEHHSL.

OOBACHATH NPUYNHBI HCHATIPABIEHHOTO JICHCTBUS
AJIEMEHTAPHBIX 3BOJIIOIUOHHBIX (akTOpoB. [IpruMeHsTh
MMEIOIINECS 3HAHUS O JBKYIIUX CHIIAX SBOJIOIUY JIIS
00BsICHEHHS TPUYUH Pa3HO00pas3us TeHO(GOH [ TOMY IS
OJTHOT'O BUJIA

PackpeiBath cojiepkaHue TEPMUHOB U TIOHSTUMN: €CTECTBEHHbIN
0T00p, ABIWXKYIINK 0TOOp, CTAOMIM3UPYIOMIKH O0TOOD,
pa3paIBaoLIUi 0TOOP, IOJOBOK O0TOOP.

XapaKkTepru30BaTh €CTECTBECHHBIN OTOODP KaK JIBHXKYIIYIO U




HAIPABIISIONIYIO0 CHITY 3BOIIOIUH, €r0 (POPMBI.

Paznmuyath hopMBI €CTECTBEHHOTO OTOOPA B MOMYJIALIUSX,
[IPUBOUTH IPUMEPHI ASHCTBUS B TOMYIAUAX (hopm
€CTECTBEHHOTO 0TOOpA.

OOBSACHATH NPEANOCHIIKU IS ICHCTBUS IBHXKYIICH U
cTabuu3upyroIien (opM ecTeCTBEHHOTO 0TOOpa.
CpaBHHBaTh GOPMBI €CTECTBEHHOT'O OTOOPA, IEIaTh BHIBOILI Ha
OCHOBe cpaBHeHUS. [IpUMEHSATh UMEIOIIUECS 3HAHMSI O
€CTECTBEHHOM OTOOpE JIJIsi OOBSICHEHUS POIIECCOB,
MIPOUCXOSAIINX B MOMYJSIIAAX BUIOB OPTaHU3MOB
PackpeiBath conepikaHue TEPMHUHA MTPUCIIOCOOJICHHOCTh
OpraHu3MoB (azamnTarys), apoMopdo3, A0 arTaIHs.
[IpuBOIUTH KOHKPETHBIE IPUMEPHI IPUCTIOCOOICHUH
OpraHm3MoB (MopQoJorudeckre, Gu3noIorHIecKue,
OMOXMMHYECKHUE, TOBSACHYCCKHE).

OOBACHATH MEXaHU3M BO3HUKHOBEHUS IIPHUCITOCOOIECHUH Y
OpPTaHHU3MOB.

[IpuBouTH MpUMEpPHI apOMOP(O30B U UAKOATANTAIIUHN Y
pacTeHui 1 KUBOTHBIX.

OOBACHATH posib apoMop(030B B OCBOCHUHU OpPraHU3MaMH
HOBBIX Cpell OOUTaHUS.

OOBSCHATH POJIb UAMOAJANITAIIMIA B TPUCIIOCOOJICHUN
OpPraHU3MOB K KOHKPETHBIM YCIIOBHSIM CPEJIbI.

Jloka3pIBaTh OTHOCHUTENBHBIN XapaKTep MPUCTIOCOOIEHHOCTH U
MIPUBOMTD MTPUMEPHI OTHOCUTEIIBHOCTH aJarTalui.
PackpeiBaTh 3HaYCHHE ABMKYIIUX CUJI SBOJIIOIMU B
(hopMupoBaHWYU PUCTIOCOOICHUI

PackpbiBaTh coepikaHue TEPMUHOB U MOHSATHIA: BUJl, KPUTEPUU
BH/Ia, TOJTUMOP(U3M, BUIBI-IBONHHUKH, apeal, IKOJI0rHuecKas
HUIIIA, TIOMYJISAIUS, BUIOBOW KAPHUOTHUII, KOCMOIIOJIHTHI,
SHJIEMUKH, TIOJIBUIBI, SKOTHIIHI.

XapakTepru3oBarb KpuTepuu Buja (Mopdosorudeckuii,
TeHETHYECKUI, OMOXUMHUYECKUH, Teorpad) MIeCKHiA,
9KOJOTHYCCKUN, OMOXUMUICCKUI).

OOBsACHATH HEOOXOAMMOCTh HCIIOIH30BaHUS BCEH
COBOKYITHOCTH KPUTEPHEB JISI OTPEIeTICHUS] BUIOBOM
MIPUHAJUIKHOCTH OpPraHu3Ma.




MakposBomntonus 1 eé
pe3yIbTaThl

[lepeuncnsaTh OCHOBHBIC BHYTPHUBHIOBBIE IPYMITUPOBKH.
OOBSCHATH IPUUMHBI CYILIECTBOBAHUS MOHO- U
TOJUTHITNYECKHUX BUIOB.

CpaBHUBATH BHIIBI IT0 MOP(OIOTHIECKOMY
KpuTepHioPackpreIBaTh cofepkaHue TEPMUHOB U TIOHSTHHA:
BU1000pa30BaHUE, U30JIAIHSA, KODBOIIOIIHS.
XapakTepr3oBaTh BUI000pa30BaHUE KaK Pe3yiIbTaT
MHUKPO3BOJIOLINH.

OOBSACHATH POJIb U30JIALIUN B 00Pa30BaHUU HOBBIX BUJIOB.
XapakTepru30BaTh pa3INIHbIC CIIOCOOBI BHI000pa30BaHUs
(ammomaTpuyeckoe, CUMIaTPUIECKOE).

[IpuBOANTH KOHKPETHBIE MPUMEPHI BUOB, 00pa30BaBIIMXCSI
Pa3TUYHBIMA CIIOCOOAaMHU.

[IpumensaTh 3HaHUS CTIOCOOOB BHIO00Pa30BaHUS IS
00BsSICHEHHS IPUYUH MHOT000Pa3Hsi BUAOB.

OOBSICHATH BOSHUKHOBEHHE YCTOHYMBOCTH MTATOTEHOB K
AHTHOMOTHKAM

PackpbIBaTh copep)kaHiue TEPMUHOB M OHSTHIA:
MaKpOo3BOTIOIHS ((hUIIoreHes), mepexoaabie Gopmel,
(hrITOreHeTHYECKUE PSIJIbL, TTATICOHTOJIOTHSL.

XapakTepru30BaTh MaKpOIBOJIOLHUIO KAK HAJABUOBYIO
9BOJIIOLMIO 00pa30BaHMsl KPYIHBIX TAKCOHOMHUYECKUX €IUHHULI.
OOBsICHITH 3HAUCHHE TTAJICOHTOJIOTUIECKUX UCCIICIOBAHUI JUIst
noJay4eHus (pakToOB IBOIIOIMHA OPTaHHU3MOB.

[IpuBOANTH TPUMEPBI OPraHU3MOB, OTHOCSILIUXCS K
MepexoIHBIM (hopMam.

HasbiBaTh rpynibl OpraHu3MoB, JijIsl KOTOPBIX BOCCTAHOBIICHBI
(uoreHeTHYECKUE PSIBI.

CpaBHHUBATb MTPOLECCH MAKPOIBOIIOLMH U MUKPOIBOJIIOLIUN
PackpbIBath cojieprkaHie TEPMHUHOB M IOHSATHIA: Onoreorpadus,
9HJIEMUKH, PeauKTbl. OOOCHOBBIBATh 3HAUEHHE OHoreorpaduu
JUISL U3YYEHUS 3BOJIIOLUHN OPTaHU3MOB.

[lepeuuncnsars 6uoreorpadpuueckue 001acTu 3eMIM U 0O0BICHSITH
MIPUYHHBI UX BBIJEIICHHUS.

CpaBuuBaTh hiopy u ¢ayHy MaTepuKkoB U OCTPOBOB, PACTECHUS
1 )KMBOTHBIX pa3HbIX OHoreorpaguuecKkux 00JacTew.
[IpuBOAUTH IPUMEPHI PETUKTOBBIX OPraHU3MOB, BU/I0B-




3H/IEMUKOB.

OOBSCHATH TPUUMHBI COXPAHEHHS BUAOB SHAEMUKOB U (OKHBBIX
HCKOTIAEMBIX»

PackpbiBath comepikaHie TEPMUHOB U HOHSITHN: 3MOPHOIIOTHS,
MOp(OJIOTHS, TOMOJIOTHYHBIE ¥ AHAJIOTHYHBIE OPTaHbL,
PYIOMMEHTBI, aTaBU3Mbl, OMOXUMHUYECKasi TOMOJIOTHSL.
XapakTepu3oBaTh 3MOPUOIOrUIECKHE, CPABHUTEIIBHO-
MOp(OJIOTHYECKHEe, MOJIEKYISIPHO-TEHETHIECKHE,
OMOXMMHUYECKHE, MATEMAaTHIECKUE METOBI H3YIEHHSI
IBOJIIOLIHH.

OOBsCHATH 3HAUCHHE IMOPUOJIOTHH, CPABHUTEILHON
MOP(OIOTUHN, MOJIEKYIISIPHON T'eHETUKH, OMOXUMUH,
OronH()OPMATHKHU AJISl U3yUEHHSI SBOJIIOLIMN OPTaHU3MOB.
Ouenubatb Bkiaa A. O. KoBaneBckoro B pa3ButTue
3BOJIIOLIMOHHOTO YUEHHUS.

OnuchIBaTh T€HETUYECKNE MEXaHU3MbI BOJIIOLIMY OHTOTEHE3a U
MOSIBJICHUS BOJIFOLIMOHHBIX HOBIIECTB.

[IpuBOIUTH IPUMEPHI AaTABU3MOB U PYAMMEHTAPHBIX OPTaHOB Y
Pa3IMYHBIX OPTAaHU3MOB U OOBSCHSTH IPUIHHBI UX TIOSBICHUSL.
[IpuBOANTH IPUMEPHI FTOMOJIOTMYHBIX M AHAJIOTHYHBIX OPTaHOB.
CpaBHUBaTh CTPOEHHE OPTaHOB y OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKHUX TPYIIIL.

[IpuBoANTH IPUMEPHI OMOXUMHUYECKON ¥ TEHHONH TOMOJIOTHH.
OneHuBath 3HaUeHUE OMOMH(OPMATHKY AJISI U3YUEHUS
3aKOHOMEPHOCTEW 3BOJIIOIUU

PackpsIBath copepxaHue TEPMUHOB U NIOHITHUI: CMEHA
($yHKUUH OpraHoB, HEOOPATUMOCTB 3BOJIIOLUH, aIAlITHBHAS
paauanys, HepaBHOMEPHOCTH TEMITOB 3BOIOIHH, YePEIOBAHIE
TJIaBHBIX HAIPABJICHUN IBOJIONUHN. AHATH3UPOBATH TPHYUHBI
Yepe0BAHNS TTIaBHBIX HAIIPaBJICHUH 3BOJIOIUH.

[IpuBoUTH MPUMEPHI TPOUCXOXKIEHUS OPTaHU3MOB OT
HECHEIMATU3NPOBAHHBIX MPEAKOB U UX MPOTPECCHPYIOMIEH
CHEIMATN3ALIH.

OOBSACHATH TPUUMHBI HEPABHOMEPHOCTH TEMIIOB ABOJIIOLINH.
[IpuBonuTH IPUMEPHI AAANTUBHOMN pagualiy y OpraHu3MoOB.
OOBSACHATH IPUYUHBI HEOOPATUMOCTH DBOJTFOITIH

[Ipoucxoxaenue u
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PackpriBath conmepkaHue TEPMHUHOB M TIOHSATHIA: KPEAI[HOHU3M,




pa331/1THe JKHN3HHU Ha
3emiie

BUTAJIN3M, TAHCIIEPMUSI, A0HOTCHE3.

Wznarate Hay4YHbBIE TUTIOTE3BI M TEOPUU MPOUCXOKICHUS KU3HH
Ha 3emIie.

OmnenuBats Bkiax @. Peaw, JI. Cnanmnmannany, JI. Ilactepa B
(hopMUpOBaHUE HAYYHBIX B3IJISJIOB HA IPOUCXOXKIICHHUE KU3HU
Ha 3emIie.

[lepeuncnars cTanuu pa3BUTHS )KU3HHA HA 3eMJIe, COTIIACHO
TEeOpHH OHOTI033a

PackpsIBath copepxaHue TEPMUHOB U IIOHITUI: Ie0JIOrMYeCKast
IBOITIONNS, XUMUYECKast SBOIFONINS, aONOTEHHBIN CHHTE3,
nepBUYHAs aTMOC(epa, KoallepBaTHbIC KA, pUO03UMBI,
POOUOHTHIL.

XapakTepru30BaTh OCHOBHEIE ATAIlbl XUMUYECKON IBOJFOIIHH.
HaspiBaTh XUMUYECKHIA COCTAB IEPBUYHON aTMOC(HEPHI 3EMITH.
OnenuBarb Bkiag C. Mumepa, I'. FOpu, T. Yeka, V. ['unbepta
B (hopMHpOBaHNE HAYYHBIX B3TJISIIOB HA POUCXOXKICHHUE
JKU3HU Ha 3eMIIe.

OnuceIBaTh YCIOBUS, HEOOXOAUMBIC It AOMOT€HHOTO CHHTE3a
OPraHUYECKUX COETUHEHUH.

[IpuBOIUTH IPUMEPHI MOJIEKYJI, Y KOTOPBIX BO3HHUKIIN MPOIIECCHI
FEHETHYECKOTO KOMUPOBaHUS U (DePMEHTATUBHAS aKTUBHOCTb.
O00CHOBBIBATH HEBO3MOXHOCTH IIOBTOPHOI'O BO3HUKHOBECHHUS
JKU3HU Ha 3emiie

PackpwiBath conepikaHue TEPMUHOB M TIOHSITHIA: TEOXPOHOJIOTHS
(oTHOCHTENBHAS, A0COJIIOTHAS ), OKAMEHEJIOCTH, METO/IbI
TEOXPOHOJIOTHH, TEOXPOHOIOTHIECKAs IIKAIA: S0HBI, IPHI,
MEPUOJIbI, STIOXH.

XapakTepru30BaTh METOIBI U3yUCHUS NCTOPUH 3EMITH.
[Tepednciars pasaenpl TEOXPOHOIOTHUECKON ITKATHI.
OneHnBaTh 3HAYSHUE NCKOITAEMBIX OCTATKOB JIJIS H3YUYCHHS
HCTOPUM PA3BUTUS KU3HH Ha 3emiie.

OOBACHATH XapaKTep paclpeaesIeHUs NCKOTaeMbBIX OCTaTKOB B
3eMHOM Kope.

CpaBHUBaTh METOJIbI A0COTFOTHON ¥ OTHOCUTEIHHOU
TEOXPOHOIOTHH

PackpbiBath cojiepaHue TEPMUHOB U IOHATUMN: «TIOCTIEAHUN
YHHUBEPCAIBHBIN 00U MPEI0K», OJTHOKJICTOYHBIC OPraHU3MEI,




MPOKAPUOTHI, 3YKAPUOTHI, CAMOHOTeHe3. XapaKTepru3oBaTh
HayvaibHbIC 3TAIbl OPraHUYECKOM IBOJIOIHH.

[IpuBoauTH MPUMEPHI apOMOP(HO30B MEPBHIX OTHOKIETOTHBIX
OpPTaHU3MOB.

XapakTepru30BaTh OCHOBHBIC TIOJIOKEHHSI U 10Ka3aTeIbCTBA
TUTIOTE3bI CHMOMOTEHE3A.

Jloka3piBaTh MOTyaBTOHOMHOCTh MUTOXOHAPUH U IDTACTH, UX
MPOUCXOXKAECHHE OT TPOKAPHOTHYECKHUX KIIETOK.

Jenatb BBIBO/BI O 3HAYEHUH BO3HUKHOBEHHS (POTOCHHTE3A,
(hopMupoBaHus sSApa IS JATBHEHIIIET0 Pa3BUTHS KU3HU HA
3emie.

XapakTepru3oBaTh TUMOTE3bI POUCXOXKICHHUS BUPYCOB
PackpriBath conmepkaHue TEPMHHOB U TIOHSITHIA: TPOKAPHOTHI,
9yKapHOTHI, MHOTOKJIETOYHOCTD, CTICTIHATH3AIHS KIIETOK,
BUPYCEHIL.

XapakTepru30BaTh MPOUCXOKICHIE MHOTOKIIETOUHBIX
OpPTaHHU3MOB.

CpaBHHBaTh 0COOCHHOCTH DYKaPHOTHYECKHUX U
MPOKAPUOTUYECKUX OpraHu3MoB. Ha3piBaTh OCHOBHBIE
apoMop¢03bI SYKAPUOT U OIEHUBATH WX 3HAUCHHUE IS
JIalIbHEUIIIEro pa3BUTHS KUZHU

PackpsIBaTh copepxaHue TEPMUHOB U IIOHSITUI: BOJIOPOCIIH,
PUHUO(DHUTEI, MXH, TAIIOPOTHUKOOOPA3HBIE, CEMEHHEIE
MaMOPOTHUKH, TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE, OecTionoe
nokoJjieHue (CriopouT), OJOBOE MOKOJICHUE (FraMEeTO(HT).
[epeuncnsiTh OCHOBHBIE 3TAIBI SBOJIIOIUH PACTUTEIHHOTO
MUpa.

Ha3biBaTs 0CHOBHBIE apoMOP(O3bI pacTEHH U OIICHUBATH UX
9BOJIIOIIMOHHOE 3HAYEHUE.

CpaBHUBaTh 0COOEHHOCTH CTPOEHHSI PACTEHUH Pa3HBIX OTIENIOB
PackpeIiBath copepikaHie TEpPMUHOB M IOHSATHIA: TIpOCTEHIINE,
[UTACTHHYATHIE, KUIIIEYHOIIOJIOCTHBIE, TNIOCKHE YEPBH,
YJIEHUCTOHOTHE, PHIOBI, 3¢ MHOBOHBIE, IPECMBIKAIOIIUECS,
MITHLIBI, MIIEKOTIUTAIOIIME, SKTOAEPMa, SHTOJepMa, Me30AepMa,
JIBYCTOPOHHSISI CHMMETPHS, TETNIOKPOBHOCTb.

[lepeuncnaTb OCHOBHBIE 3TAIBI HBOJOLMH JKUBOTHOTO MHpA.
Ha3spiBaTh OCHOBHBIE peaganTayy, cliocoOCTBOBABIINE




BBIXOJTY )KUBOTHBIX Ha CYIITY.
OlLleHMBAaTh 3HAYEHHUE PA3BUTUS HEPBHON CUCTEMBI JIS
MIPUCIIOCOOICHNS )KUBOTHBIX K YCIIOBHUSIM OKPY>KaIOIIEeH CpeIbl.
OOBACHATH MPUIHHBI 3BOIOIIMOHHOTO PACIBETa HACEKOMBIX,
KOCTHBIX PBIO, MITUII, MJICKOITUTAIOIITUX

PackpbiBath cojiepaHue TEPMUHOB U TIOHSATUHN: apXxeH,
apxe0akTeprH, MHAHOOAKTEPHH, IPOTEPO30H, IMaIC030M,
KeMOpHii, OpAOBUK, CUITYD, I€BOH, KapOOH, niepMb, [lanres,
Tertuc, TpunoOUTH, pUHUO(PUTHI, PAKOCKOPITUOHBI, TAHIIUPHEIC
PBIOBI, KOTHIIO3aBPEI, Me3030#1, ['onaBana, JlaBpasus, Tpuac,
10pa, MeJI, XBOMHBIC, THHKTOBBIC, CATOBHUKOBHIC, OCIIEMHUTEI,
AMMOHUTBI, AMHO3aBPbI, apXCOINTECPUKC, IOKPHITOCCMCHHBIC,
KallHO301, MajeoreH, HEOreH, aHTPOIOI'€H, MacCOBOE
BBEIMHUpaHUeE.

XapakTepru30BaTh Pa3BUTHE KU3HH Ha 3eMIIC 10 3paM U
TIepHOIaM.

YcTaHaBIMBaTH 3aBUCUMOCTD MEXKIY T€0JIOTHUECKUMHU
nmpoueccaM, USMCHCHUAMU KiIMMaTa 1 IMpoueccaMu B JKUBON
pupoze.

OOBACHATH NPUYMHBI PACIBETA CUCTEMATHYESCKUX TPYIIIT
OpraHu3MoOB B pa3JIMYHBIC 5PbI U IICPUOIBI.

AHaJ'II/I3I/IpOBaTI) IIPUYXHBI U CIICACTBHUA MaCCOBBIX BBIMHpaHHﬁ.
HaspiBaTh 0cHOBHBIE apoMOp(]O3BI pacTeHHI U JKUBOTHBIX.
[IpuBOIUTH IPUMEPHI TEPEXOTHBIX POPM OPTaHU3MOB.
AHaAIM3UPOBATh MYTH PEUICHUS MPOOIIEMBI COXPaHEHHS
OropazHooOpa3ust Ha 3emiie

PackpriBath conepkaHue TEPMUHOB U TOHATHIA: OaKTepuH,
apxeu, BBICIIINE PACTeHHs, 3€JIEHBIE BOJOPOCIH, OarpsiHKH,
OyphIe BOOPOCIIH, MOXOBHIHBIC, TATIOPOTHUKOBHIHBIE,
XBOIIEBUIHbIE, TNIAYHOBUIHbBIE, TOJIOCEMEHHEIE,
MOKPBITOCEMEHHBIE, MPOTUCTHI, KAIIIEUHOIOJIOCTHBIE, IIIOCKHE
4epBH, KPYIJIble YEPBU, KOJIbYATHIE YEPBU, YICHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOXKHE, XOPOBBIE, TPUObI, TNIIAHHUKH,
BHPYCHI.

XapakTepru30BaTh COBPEMEHHYIO CHCTEMY OPTaHUYECKOTO
MHpa; Ha3bIBaTh OCHOBHBIE CHCTEMATHYECKUE TPYIITIHI
OpPTaHU3MOB.




OOBSACHATH NPUHIUIIBI KI1aCCU(DUKAIIMN OPTaHU3MOB.
[Tepeuncnars OCHOBHBIC MIPU3HAKK MPOKAPUOT, PACTCHUN,
YKUBOTHBIX, TPHOOB, KPACHBIX U OYpBHIX Bogopociel. [I[puBonnuTts
MIPUMEPHI TTPEICTABUTENICH OCHOBHBIX CHCTEMATHUECKUX TPYIIIT
OpraHU3MOB

IIpoucxoxnenue
yeJIoBeKa —
AHTPOIIOT€HE3
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PackpeiBath cosiepkaHUEe TEPMHUHOB U ITOHSITHNA: aHTPOIIOJIOTHS,
MopdoIiorusi, aHTPOIIOTeHE3, aHTPOIIOMETPUSI, PEKOHCTPYKIIHS,
apXxeoJyorus, STHOTpadus.

Ha3spiBaTh pas/eibl v 3aJ1a4i aHTPOTIOJIOT HH.

XapaKTepI/I?)OBaTB MCTO/Ibl aHTPOIIOJIOTYU U CPABHUBATH UX
MEXTy COOOH.

BriiensaTe BOMPOCH SBOITIONNY Y€JI0BEKa, NCCIIEAYEMbIE TIPH
oMo pasindHbIX METOA0B

PackpeiBath comepkaHue TEPMUHOB M TIOHATHIA: aHTPOTIOTeHHAS
Teopwus, TpyaoBas Teopusi, Homo sapiens.

OnenuBats Bkiaa Y. JlapBuHa B pa3BUTHE MPEICTABICHUMA O
MIPOUCXOXKJICHUH YCIIOBEKA.

ApPryMEHTHPOBaHHO KPUTHUKOBATh PEIMTHO3HEIE
MIPEICTABJICHUS O TPOUCXOXKICHUH YEIOBEKa C TIO3UIINU
€CTCCTBCHHLIX HAYK.

XapakTepru30BaTh HAy9IHbIE TEOPUH IMPOUCXOMKICHHUS YeJIOBEKa
PackpwiBath conepikaHie TEPMHUHOB U ITOHITHNA: PYAUMEHTHI Y
YeJIOBEKa, aTaBU3MBI Y YeJI0BeKa, MPSIMOX0XKICHUE, BTOpast
CUTHAJIbHAsI CUCTEMA.

OnpenensaTs CUCTEMaTHIEeCKOE TTOJI0KEHIE YeJIOBEeKa B
OpraHUYECKOM MUDE.

Briasaars YEPTHI CXOJACTBA U pa3IMdrsd YCJIOBEKA U JKUBOTHBIX.
XapakTepru30BaTh CBUIIETENILCTBA CXOJICTBA YEJIOBEKA U
JKUBOTHBIX (CPaBHUTEIHLHO-MOP(HOIOTHIECKHE,
aMOpuroJiornieckue, GU3noJ0ro-0MOXMMHUYECKHUE,
ITOBE/ICHYECKUE).

[IpuBOIUTH IPUMEPHI ATABU3MOB U PYAMMEHTOB Y Y€IOBEKa.
OnuceIBaTh MIpU3HAKKU Y€JIOBCKA, Cq)OpMI/IpOBaBHII/IeCH B CBA3HU C
APEBECHBIM O6p2130M JKU3HU NPEAKOB U IMTPAMOXOXKICHUCM.
BrISBISTE IPUYMHBI 0COOCHHOCTEW CTPOCHHS Yepera YeIoBeKa
10 CPaBHEHHIO C YEJIOBEKOOOPa3HBEIMU 00€3bsTHAMH.
CpaBHUBaTh OpYAUUHYIO IEATEIHHOCTD YEIOBEKA M KHUBOTHBIX.




CpaBHUBaTh 0COOCHHOCTH BBICIICH HEPBHOM JESITEIHHOCTH
YeJIoBeKa U JKUBOTHBIX

PackpbiBath cosiepkaHrve TEPMUHOB U TIOHSITHI:
HacJIeACTBEHHAs! H3MEHYMBOCTb, €CTECTBEHHBIN 0TOOD,
opyIuiHas 1eATeNbHOCTb, TPYIIIOBOE COTPYIHUYECTBO,
ob1eHne, peys.

XapakTepru30BaTh IBIKYIINE CHIIBI AHTPOIIOTEHESA!
OMOJIOTUYECKHUE U COLIHATIbHBIC

PackpsIBath copepxaHue TEPMUHOB U ITOHATHIM:
aBcTpanonurek, Yenosek ymenblil, YenoBek NpsMOXOISIIMA,
Uenosek reiiennOeprekuii, YenoBek HeaHAEPTaIbCKHH,
KpOMaHbOHEL, ICHUCOBCKUI 4YelIOBEK, YeIOBEK pa3yMHbIN
COBPEMEHHOI'0 THIIA, TAJICOTEHETHKA.

XapakTepru30BaTh OCHOBHBIE CTANH aHTPOIIOTCHE3A.
BrISBIATH IPOrpecCUBHBIEC YEPTHI, MOSBUBIINECS Y MPEAKOB
YeJIOBEKA Ha Pa3HBIX CTAAMIX aHTPOIIOTE€HE3a.

IIpuBoaUTHL NpUMEPHI IPEACTABUTENICH OCHOBHBIX CTAIUN
AHTPOIOTeHEe3a: OMICHIBATh UX AaHTPOIIOMETPHUYECKHE JaHHBIE,
00pa3 )KU3HU U OpYIHsl TPY/a.

CpaBHUBaTh NPEACTABUTENIEH OCHOBHBIX CTaJIMH aHTPOIIOreHE3a
PackpsIBaTh copepxaHue TEPMUHOB U ITOHATHI: MyTallHOHHBIN
IpoIIecc, MOTUMOPPU3M, MOMYIISIIHOHHBIE BOJTHBI, Tpeid
TeHOB, MUTpanus, «3(p(eKT 0OCHOBATEIS.

XapakTepr3oBaTh POJib €CTECTBEHHOI'0 0TOOpa B MOMYJISLIHIAX
COBPEMEHHOI'0 YeJIOBEKa.

OrneHnBaTh pojb MyTaIlIOHHOTO MPOIECcCa, TTOMYJISIIMOHHBIX
BOJIH, peiida reHoB, MUTrpanuy, «3¢¢dexra OCHOBATENI» B
IBOJTIONINY TOIYJISIIUI COBPEMEHHOTO YEJIOBEKA.

[IpuBoauTH MpUMeEpHI (HaKTOPOB, CIIOCOOHBIX BBHI3BATH
MOMYJISIIMOHHBIE BOJIHBI B 3BOJIOIUN COBPEMEHHOTO YEIOBEKA
PackpriBath conepskaHue TEpMUHOB M NIOHATHH: paca,
pacoreHes, pacu3M, COIMAIbHBIA JAPBUHU3M.
XapakTepru3oBaTh NPU3HAKH OOJIBIINX pac YeJIoBeKa:
€BPONECONTHON (€BPa3HICKOI), aBCTPAJIO-HETPOUIHON
(PKBaTOPHATLHOI ), MOHTOJIOUTHON (a3MaTCKO-aMEPHUKAHCKOM).
BBIABIATE NPUYMHEI BOSHUKHOBEHUS YEIOBEYECKHX PAC.
[IpuBoUTH NpUMEPHI aAANTUBHBIX IPU3HAKOB Y




HpeﬂCTaBI/ITeﬂeﬁ YCJIOBCYCCKHUX pac.

HpI/IBOI[I/ITB CBUCTCIILCTBA CANMHCTBA IMTPOUCXOKIACHUA
YECIIOBEYECCKHUX pac.

ComnocraBisaTh aJIalITUBHBIC THUIIBI JTIOACH C paCcoBbBIMU
nNpU3HaAKaMU.

I[OKaBHBaTB HaYIHYIO HECOCTOATCIBbHOCTh pacu3Ma

DKOJIOTHSI — HayKa O
B3aUMOOTHOLIEHUAX
OpraHu3MOB U
HaJOpraHu3MEHHBIX
CUCTEM C OKpY Karolen
cpenoi
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PackpeiBath conep:kaHue TEPMUHOB U TIOHSTHIA: SKOJIOTHS,
AyTIKOJIOTHSA, CHHIKOJIOTHSL, IKOJIOTHS COOOIIECTB U IKOCHUCTEM,
9KOJIOTHSI BUIOB M MOMYJISIIHMIA. XapaKTepr30BaTh OCHOBHBIC
3Tarnbl 3apOXKICHUS U Pa3BUTHsI SKOJIOIMH KaK HayKH.
[IpuBoUTH IPUMEPHI OOBEKTOB H3YYECHHUS DKOJIOTHH.
HaspiBaTh OCHOBHBIE 32/1a4H, CTOSIINE ITEPe]l yIEHBIMU-
9KOJIOTaAMH.

YcTaHaBIMBaTh B3aWMOCBSI3b SKOJIOTHH C IPYTUMHU
HayKkaMHPacKphIBaTh coiepKaHne TEPMUHOB U TIOHSATHI:
N0JIeBBIE HAOJIOICHUS, MOHUTOPUHT OKPYIKAIOIIEH Cpebl,
MO/JIEITUPOBAHUE, IKCTIEPUMEHT, IPOTHO3UPOBAHHE.
XapakTepru30BaTh METO/IbI SKOJIOTHH.

[IpuBOIUTH IPUMEPHI MTOJIEBBIX HAOIFOICHUH B 3KOJIOTHH.
BoIsBASTE 0COOCHHOCTH MOHUTOPHUHIA OKPYXKAIOIIEH CPeibl KaK
METO/1a IKOJIOTHIECKUX HCCIICIOBAHHIA.

OO00CHOBBIBATH 3HAYEHUE IKCIIEPUMEHTOB B IKOJIOTHIECKUX
UCCIIeIOBAHUSX.

CpaBHHUBaTh 1a00paTOPHBIC M MPUPOIHBIC IKCIIEPUMEHTHI KaK
METO/IbI KOJIOTHYECKUX UcclieoBaHnl. OlleHUBaTh 3HAUECHHUE
MIPOTHO3MPOBAHUS KaK METOIa SKOJIOTHYECKHX HCCIICTOBAHNH.
O00CHOBBIBAaTH HEOOXOIMMOCTD DKOJIOTHYECKNX 3HAHWN JUIS
COBPEMEHHOI'0 YeJIOBeKa

Opraau3Mel U cpefia
oOurauusg
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PackpbiBaTh copep)kaHue TEPMUHOB M OHSATHIA: YKOJIOTHYECKHUN
(akTop, OMOIOTUUECKUI ONTUMYM, OTPAHUYMBAIOIINI
(uMuTHpYIOmHN) GaxTop.

Knaccugunmposats sKonornyeckre GakTopbl 10 pa3HbIM
OCHOBaHHUSIM.

XapakTepru3oBarh 00IIUe 3aKOHOMEPHOCTH JICHCTBHSI
9KOJIOTHIECKUX (PaKTOPOB.

OO60CHOBBIBATH JEHCTBUE 3aKOHA ONITUMYMa U 3aKOHA
OrpaHUYUBAONIETO (hakTopa.




[IpuBOaUTH MPUMEPHL: HILTIOCTPUPYIOIINE IEHCTBUE MTpaBUIIa
MUHHMYMa, OTPAaHUYMBAIONIETO (GaKTOpa, SIBPHOMOHTHBIX H
CTCHOOMOHTHBIX OPraHU3MOB PackpbIBaTh conepkanue
TEPMHUHOB U [OHATHH: CBET, (JOTONEPUOTU3M.
XapakTepnu3oBaTh JIEHCTBUE CBETA KaK HKOJIOTHIECKOTO
(haxTopa.

CpaBHUBaTh JEMCTBUE PA3HBIX YIACTKOB COJTHEYHOI'O CIICKTPa
Ha OpPTaHU3MBI.

BBISIBIISATE 0COOCHHOCTH CTPOCHUS U )KU3HEACATEIILHOCTH
pacTeHHH Pa3HBIX SKOJIOTHYECKUX TPYIII IO OTHOIIEHUIO K
CBETY (CBETONIIOOMBBIC, TEHETIOOUBBIC, TCHEBHIHOCIIUBBIE).
[IpuBoaUTH IPUMEpPHI pacTeHUI pa3HbIX IKOJOTHUYECKUX TPYIIT
10 OTHOUIEHHIO K CBETY.

BbIBIISATE OCOOCHHOCTH CTPOCHUS U )KU3HEAEATEIILHOCTH
JKUBOTHBIX Pa3HBIX 9KOJIOTUYECKUX TPYIII IO OTHOIIEHHUIO K
CBETY (IHEBHBIE, CyMEpEeYHbIC, HOUHBIE).

[IprBOIUTH MPUMEPHI AKUBOTHBIX PA3HBIX SKOJOTHYECKHUX TPy
M0 OTHOIIEHHUIO K CBETY.

O00CHOBBIBATH 3HaYEHUE (DOTOMEPHOAN3MA B KUIHH
OpPraHHU3MOB U JIJISl IPAKTUKHU CEIIBCKOTO XO35AHCTBA
PackpsIBaTh copepxaHue TEPMUHOB U ITOHATHI: TEMIIEPATypa,
MTOMKUIIOTEpPMHBIE (XOJIOTHOKPOBHBIE), TOMOHOTEPMHBIE
(TETIOKpOBHBIE) OPraHU3MBbl, aHA0MO3, IBPUTEPMHBIE
OpPraHHU3MBl, CTEHOTEPMHBIE OPraHU3MBI, TEPMOPETYIIALHS.
XapakTepu3oBaTh JEHCTBUE TEMIIEPATYPHI HA OPraHU3MBL.
BEISBIISATE OCOOCHHOCTH CTPOCHUS U YKU3HEACATEIILHOCTH
MOWKHUIIOTEPMHBIX (XOJIOAHOKPOBHBIX) U TOMOHOTEPMHBIX
(TeTIOKPOBHBIX) YKHUBOTHBIX.

[IpuBOIUTH MPUMEPHI MONKIIIOTEPMHBIX (XOJIOJHOKPOBHBIX) 1
TOMOWOTEPMHBIX (TETIJIOKPOBHBIX ) )KUBOTHBIX.

BhIIBIIATE OCOOCHHOCTH CTPOCHUS U )KU3HEAEATEIILHOCTH
TEIUTONIOOMBBIX, 3MMOCTOMKHIX, MOPO30yCTOMYNBBIX PACTEHHM.
[IpuBOANTH TPUMEPHI TEMIOTIOOUBBIX, 3MMOCTOUKHX,
MOPO30YCTOMYUBLIX PACTECHUM.

IIprBOIUTH IPUMEPHI IBPUTEPMHBIX U CTEHOTEPMHBIX
OpPraHHU3MOB.

PackpriBath conepkaHue TEPMUHOB M MOHITHH: BIaKHOCTb,




TUIPOPUTHL, TUTPODUTHI, ME30(PHUTHI, KCEPODUTHI, JKUBOTHBIE:
BOJIHBIC, TTOJTyBOAHBIC, HA3EMHBIE.

XapakTepru3oBaTh AEHCTBUE BIAKHOCTH KaK 9KOJIOTHYECKOTO
(haxTopa.

BEISIBIIATE OCOOCHHOCTH CTPOCHUS U )KU3HEACATENLHOCTH
pPacTEeHUH pa3HBIX SKOJIOTHUECKUX TPYIII IO OTHOLICHHUIO K
BOJIE.

[IpuBOANTH IPUMEPBI paCTEHUH Pa3HBIX SKOJOTHUYECKUX TPYIIIT
110 OTHOUICHUIO K BOJIE.

BrusBiisaTh aHaTOMHUECKHE U (PU3HOIOTHUECKHUE
NPUCTIOCOOICHHS KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXKUMA.
[TpuBOANTH IPUMEPHI BOIHBIX, OTYBOJHBIX U HA3EMHBIX
KUBOTHBIX 7.5

Cpenpl obuTanus opranu3MoB 1

Cpenpl 00MTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AyIIIHAS,
MIOYBEHHAs, INTyOWHHAs NOANOYBEHHAs, BHYTPUOPTraHU3MEHHas!.
OU3NKO-XUMIUECKHE 0COOEHHOCTH Cpell OOUTaHUS
OpTaHU3MOB.

PackpbIBath cojieprkaHue TEpMHUHA «cpeia OOUTaHUS.
XapakTepr3oBaTb 0COOCHHOCTH BOAHOM, HA3€MHO-BO3AYILIHOH,
MOYBEHHOMW, IITyOWHHO TIOATIOYBEHHOM 1
BHYTPHUOPTaHU3MEHHOM Cpe/i OOUTaHUsI.

PackpbIBaTh copep)kaHue NOHATHS «OHUOJIOTHIECKHE PUTMBIY.
XapakTepr3oBaTb 0COOCHHOCTH BHELIHHUX, BHYTPEHHHX,
CYTOYHBIX ¥ TOJJMYHBIX OHMOJIOTHYECKUX PUTMOB.

[IpuBOANTH IPUMEPHI MPOSBICHUS OMOJIOTUYECKUX PUTMOB Y
Pa3HBIX OPraHU3MOB.

BEISIBIISATE YepThl MPUCTIOCOOICHHOCTH OPTaHU3MOB K CE30HHBIM
W3MEHEHUSIM YCIIOBHI JKU3HHU.

OnuchIBaTh CE30HHBIC SBICHUS B KH3HU OPTaHU3MOB,
pacnpocTpaHEHHBIX B CBOEH MECTHOCTU

PackpbIBaTh cojiep>kaHue MOHATHS «KU3HEHHAs: opma
OpraHu3May.

BrIIBIIATE OCOOCHHOCTH CTPOCHUS U )KU3HEAEATEIILHOCTH
pacTeHUH pa3HBIX KU3HEHHBIX (opM. [IpuBOANTH IpUMEPEI
pacTeHUH pa3HbIX KU3HEHHBIX (hopM.

BEIIBIIATE OCOOCHHOCTH CTPOCHUS U )KU3HEACATEILHOCTH




JKUBOTHBIX Pa3HBIX KU3HECHHBIX (OpM.

[TpuBOIUTH MPUMEPHI KUBOTHBIX Pa3HBIX KHU3HEHHBIX (hOpM
PackpeiBath conmepkanue TEPMHHOB M TIOHSATHIA: KOHKYPEHIHS,
XUIIHAYECTBO, TAPa3UTH3M, MyTyalln3M, KOMMEHCAIN3M,
HETPO(UIECKHE B3aMMOICHCTBUSI.

XapakTepru30BaTh BHIIBI OMOTHIECKUX B3aUMOJACHCTBHM.
OOBACHATH CYITHOCTh KOHKYPEHIINH, XUIITHUIECTBA,
napasuTu3Ma, MyTyajlu3mMa, KOMMEeHcallu3Ma.

[IpuBOANTH MPUMEPHI OPTAHU3MOB, YUACTBYIOIIUX B
OMOTHUYECKHUX B3aUMOJICHCTBHUAX Pa3HBIX THIIOB.

OreHUBaTh 3HAYCHHE OMOTUYECKUX B3aUMOJICHCTBUM IS
CYIIIECTBOBAaHHUS OPTaHU3MOB B cpejie oOuTanus. OO0CHOBBIBATh
JIefiCTBHE MTPUHIINTIA KOHKYPEHTHOTO HCKITIOYSHHS

DKOIOTus BUIOB U
MONYJIALAN
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PackpeiBath conepkaHue MOHATHS OIS,

OneHuBaTh 3HaU€HUE HEOJHOPOIHOCTH Cpebl, (pU3ndeckux
0apbepoB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYPBbI MOIYJISALMN.

[IpuBOaUTH PUMEPHI MOMYJISILIANA Pa3HBIX BUJIOB PACTEHUH U
JKUBOTHBIX.

XapakTepru30BaTh OCHOBHBIE HKOJIOrMYECKUE MIOKA3ATENN
MOMYJISIAN: YUCIEHHOCTD, IIJIOTHOCTB, BO3PACTHAs U MOJIOBAs
CTPYKTYpa, pOkKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTH,
Murpanus. PackpbiBath coepKaHUE TEPMUHOB U IIOHATHIA:
JMHAMUKA TOMYJISIUH, OMOTHYECKUH MMOTEHIMAN MOIYJISIIHH,
KpHUBBIE BBDKUBAHUSL, (PAKTOPbI CMEPTHOCTH, EMKOCTb CPEIbI.
OOBACHATH 3aKOHOMEPHOCTH Pa3MEIIEHUsT 0COOCH MOMyIISINH
Ha 3aHUMAaeMOU TEPPUTOPUH.

OneHuBaTh OMOTHYECKHIA IOTEHLIMAI TIOMYJISIIUEI pa3HbIX
OpraHHU3MOB.

AHanMM3MpOBaTh KPUBbIE POCTA YNCICHHOCTH TOMYJISIINU 1
KpUBBIE BBIKMBAHHS.

OO00CHOBBIBATH MPUUYHMHBI CACPKUBAHHUS OMOTHYECKOTO
MTOTEHIIMAIA POCTa U IPUYUHBI BCTIBIIIEK POKIAEMOCTH Y
OTJIENBHBIX OPTaHN3MOB.

[epeuncnars GpakTopbl CMEPTHOCTH, PETYIUPYIOLIHE
YHUCIIEHHOCTD TOIYJIIIUI PACTCHUI U )KUBOTHBIX.

OnuceIBaTh 3KOJIOTMYECKUE CTPATErMH BUAOB




DKOJIOTHS COO6H.ICCTB.
DKOJIOTHYECKHE CUCTEMEI
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PackpriBath copepxaHue TEPMUHOB U OHITHIL: 3KOJIOTUYECKas
HUIIA, BU, apeat, MHBa3us. XapaKTepru30BaTh MHOTOMEPHYIO
Moenb dKojtorndeckor Hummu k. M. XaTunHcoHa.
[IpuBOANTE MPUMEPHI SKOJIOTHICCKUX HHII PA3HBIX BUIOB
pacTeHui U >KUBOTHBIX.

BBIABIATE OTIHYNE SKOJOTHYESCKONW HUIITH BHAA OT €T0
MECTOOOHUTaHHUS.

I'padmueckun n300paxkaTh MHOTOMEPHYIO MOJICITH
3KOJIOTUYECKOW HHUILHU JJISl pa3HBIX BUIOB.

BrIBIATE IPUYMHBI Pa3IUYUi B pa3Mepax dKOJIOTHYECKOM
HUIIY Y PA3HBIX BUJOB PACTEHUN U )KUBOTHBIX.
AHaJII/ISI/IpOBaTI) IIPUYXHBI X1 TOCJICACTBUA CMCHBI
9KOJIOTHYECKON HUIIU

PackpbIiBaTh copepikaHie TEPMUHOB U HOHSATHN: OMOLIEHO3,
ouoror.

XapakTepru3oBaTh OUOILIEHO3 U €T0 CTPYKTYPBI: BUAOBYIO,
[IPOCTPAHCTBEHHYIO, TpoguyecKylo. [lepeuncisite 1 MpuBOINTD
MIPUMEPBI CBS3EH MEXy OpraHu3MaMy B OMOLIEHO3e
PackpsIBath copepxaHue TEPMUHOB U ITOHATHUI: 3KOCUCTEMA,
MIPOAYLIEHTHI, KOHCYMEHTBI, PeAYLEHThI, TPOUUECKUE YPOBHH,
Tpouyeckue (IUIEBhIe) e U CeTH.

Ha3zpIBaTh CTpYKTYypHBIE KOMITOHEHTHI 9KOCHCTEMBI.
XapakTepru3oBarh GYHKIUH U IPUBOAUTE IIPHUMEPHI
OpPraHU3MOB B 3KOCHCTEME Ha OCHOBE UMEIOIUXCS 3HAHUH O
pacTeHusIX, rpudax, OaKTepUsX U )KUBOTHBIX.

OnuceBaTh KPYrOBOPOT BEUIECTB U TOTOK PHEPTUHU B
3KOCHCTEME.

OOBACHATH POJIb OPTAaHU3MOB B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB U MOTOKE YHEPTUU.

[IpuBoaUTH NpUMEPHI OPraHU3MOB, 3aHUMAIOIINX Pa3HbIE
YPOBHHU TPOYUUECKUX MUPAMHU.

CocTaBnaTh CXEMBI IIEPEHOCA BEUIECTBA U DHEPTHUH B
sKocucTeMax (renu nuranus). CpaBHUBATH TACTOUIIHBIE U
JIETPUTHBIE LIETTH TUTaHUA

PackpbiBaTh coziep)kaHie TEPMUHOB U IOHATHN: TIPOIYKLIUS,
Oduomacca, FKOJIOrHUecKas IupamMuja.




XapakTepnu30oBaTh MPaBUIIa IKOJOTHYECKUX MUpaMUJL YHCE,
Oromacchl ¥ SHEPTUH.

OOBACHTH NPUUNHBI PA3TUIUN B IPOLYKTUBHOCTH Y PA3HBIX
9KOCHUCTEM.

[IpuBoaUTH NPUMEPHI MPAKTUUECKOTO IPUMEHEHUS TPABUIT
9KOJIOTHUECKUX ITHPAMUL,.

CpaBHUBaTh OMOMACCY W TPOAYKITUIO IKOCHCTEM CYIIIN U
Muposoro okeana

PackpsIBath copepxaHue TEPMUHOB U IIOHITUN: CYKIIECCHS],
KJIMMaKCHOE COOOIIECTBO, CYKLIECCHOHHBIN P
XapakTepu3oBaTh CYKLECCHH: IEPBUYHbIE U BTOPHUYHBIE,
MPUBOAUTD UX MPUMEPH! U Ha3bIBATh MPUUMHBI CMEHBI
co0O0LIeCTB.

CpaBHUBaTh BpEMEHHBIE 1 KOPEHHbIE OMOTre€OLIEHO3bI Ha
KOHKPETHBIX IIpUMepax cBOei MECTHOCTH. MoJenupoBaTh
Ppe3yabTaThl IPOLECCa CMEHBI OMOTEOLIEHO30B MO/ BIUSIHIEM
AHTPOTIOTEHHOTO (PaKTopa

PackpsIBath copepxaHue TEPMUHOB U TIOHSTHIA:
(DUTOIUIAHKTOH, 300TUIAHKTOH, SIPYCHOCTb.

XapakTepru3oBaTh NPUPOIHBIC SKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha MpUMepe 03epa, XBOWHOTO U
IIMPOKOJIMCTBEHHOT O JIECA).

OOBACHATH IPUUMHBI PA3TUIHON OMOMAcChl MPOIYLIEHTOB U
KOHCYMEHTOB B IPUPOJHBIX 9KOCHCTEMAX.

CocTaBiaTh NacTOUIIHBIC U JCTPUTHBIE IIETTH TUTAHUS
MIPUPOTHBIX SKOCUCTEM.

[IpuBoaUTH IPpUMEPHI OPraHU3MOB, BXOASIINX B COCTaB
(UTOIUIAHKTOHA, 300TUIAHKTOHA, OEHTOCA.

OO60CHOBBIBATE POJIb IPYCHOCTH B JKU3HHU HA3EMHBIX 3KOCHUCTEM.
CpaBHuBaTh OMOMaccy M MPOAYKLHUIO BOAHBIX 1 HA3€MHBIX
9KOCHUCTEM

PackpsIBaTh copepxaHue TEPMUHOB U ITOHSITHI:
arpo3KOCUCTEMA, arpoLEHO03, MOHOKYJIbTypa. XapaKTepru30BaTh
OCHOBHBIE KOMIIOHEHTBI arpOKOCUCTEMBI.

[TpuBOAUTH IPUMEPBI ATPOIKOCUCTEM.

CoctaBiaTh LIeNIU MUTaHUS arpoleHo3a.

O60CHOBBIBATH MPUYMHBI HU3KOH yCTOWIMBOCTH
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buocdepa — rnodanbHas
IKOCHUCTEMA

arpodKOCUCTEM.
CpaBHUBATb arpOKOCUCTEMBI U IPUPOTHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEJIOBEKA B COXPAHEHNUU YCTOMYHBOCTH
arpo3KOCUCTEM

PackpeIBath copepikaHie TEPMUHOB M IOHSTHIA:
ypOOsKOCUCTEMA, CHHAHTPOITM3AIHS, TOpoJIcKast ¢uiopa,
ropojckas ¢payHa, 3KOMOHUTOPHHT.

XapakTepru3oBaTh OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.
OnuceIBaTh 6I/IOJ'IOI‘I/I‘-I€CKOC U XO035MCTBEHHOE 3HAUCHHE
YpOOIKOCUCTEM.

[IpuBOANTH MPUMEPHI U OLICHUBATH COCTOSIHAE YPOOIKOCHUCTEM
CBOEH MECTHOCTH.

BrIsBISTE 0COOEHHOCTH TOPOJICKOH (PIIOPHI U (hayHBI.
CpaBHUBaTh YPOOIKOCHUCTEMBI U IIPHUPOIHBIE SKOCHCTEMBI

PackpsIBaTh coziepkanue TEPMUHOB U TIOHATHI: Onocdepa,
JKHBOE BEI[ECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,
OunoreHHoe BeniecTBO. [I[pUBOAUTE POPMYITUPOBKH OCHOBHBIX
nostockennit yuenns B. V. Beprajckoro o 6uocdepe.
Xapaktepn3oBaTth 00acTu Onocdepsl U UX COCTaB, HA3bIBATH
00JTacTH pacrpoCcTpaHeH sl )KHBOTO BEIIECTBA B 000JI0YKaX
3eMIIn | BBISBIISITH IPUYUHBI €T0 PA3IMYHOTO PACTIPEACITCHHSL.
[lepeuncnare GhyHKIH )KUBOTO BellecTBa Orocgeps! (ra3osas,
OKHCITUTEIbHO-BOCCTAHOBHUTENIbHAS, KOHIICHTPAI[HOHHAS,
OMOXMMHYECKas).

[MpuBoaANTH IPUMEpPHI MPe0OPa3yIOIIETro BO3ACHCTBHS JKHUBOTO
BelecTBa Ha 6uocdepy.

AHamM3upOBaTh U OIIEHUBATH OHOJIOTHYECKYI0 HH(DOPMAITHIO O
rJ100AJIBHBIX HKOJIOTHUYECKHX MpodiieMax Ouocgepsl,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB. OnieHnBaTh Bkiax B. 1.
Bepnajckoro, 3. 31occa B co3fiaHue yueHus 0 onochepe
PackpeiBath copepikaHie TEpPMUHOB U HOHSTHI: TI00aIbHAS
9KOCHCTEMA, TUHAMHUYECKOE PaBHOBECHE, KPYTOBOPOTHI
BEIIECTB, OMOT€OXUMHUYECKHE ITHKITBI.

XapakTepru3oBaTh 0COOEHHOCTH Onoc(ephl Kak riio0abHON
9KOCHUCTEMBI.

Onpenenars GyHKIMIO Onochepsl B 00ecreueHuH OHOreHHOTO
KPYTOBOpPOTA BEIIECTB Ha IUTAHETE.




XapakTepru3oBaTh OCHOBHBIE KPYTOBOPOTHI: BOJBI, YIIIEpPOAa,
azora.

CpaBHUBaTh 0OCOOEHHOCTH KPYTrOBOPOTA Pa3INIHBIX BEIIECCTB.
OrneHnBaTh 3HaYEHNE KPyrOBOPOTA BEIIECTB IS
CYIIECTBOBaHUS KU3HH Ha 3emIie.

OOBACHATH POJIb OPTAHU3MOB B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BrusBisaTe tuHaMudeckoe paBHoBecue Ouocdepsl. [IpuBoauts
MIpUMEpPbl PUTMUYHOCTH SIBJICHUH B Onocdepe

PackpeiBath conmepikaHue TEPMHHOB U TTOHSITHIA: OMOMBI,
TyHApAa, XBOMHBIE Jieca, CMCHIAHHBIC JIECA, INUPOKOJIMCTBCHHBIC
jieca, CTEIH, CaBaHHBI, ITYCTBIHU, TPOIIMYECKUE JIeca,
BBICOKOTOPBSI.

[TokasbIBaTh Ha KapTe U XapaKTeprU30BaTh OCHOBHBIE OMOMBI
CYIIH.

CpaBHUBaTh OCOOEHHOCTH KIIMMATa, MOYB, PACTUTEIHHOTO U
YKUBOTHOTO MHpPa Pa3HbIX OMOMOB CYIITH 3EMIIH.

BrIsABISATH IPUUMHBI 30HAILHOCTH B OHOChepe
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UYenosek U OKpyXkaromas
cpena

PackpeIBath cojiepkaHie TEpPMHUHOB M IOHSTHIA: aTMocdepa,
BeIleCTBa-3arPSI3HUTEIH, TAPHUKOBEIHN 3(h(HeKT, «030HOBas
JIBIPay, KKUCIJIOTHBIC JOXKAN», THIpochepa, IBTPpOPUKAIUSL
BOJIOEMOB, TI0YBA, SPO3HS MIOYB, IECTUIIH/IBI, IKOJIOTUICCKUHT
KpH3HC.

AHanM3MpOBaTh aHTPOIIOTEHHBIE (PAKTOPHI BO3/ICHCTBUS HA
ourochepy (poJib YejaoBeKa B IPUPO/IC) HA PAa3HBIX ATAMax
Pa3BUTHS YETTOBEIECKOTO OOIICCTRA.

XapakTepru3oBaTh rI100abHBIC IKOJIOTHIECKHUE TTPOOIIEMBL;
OCHOBHBIC UCTOYHHKH aTMOC(EPHBIX 3arps3HEHHUIT;
OKOJIOTHUYECKHUE Hp06HeMI)I, CBs3aHHBIC C YBCIIMYCHUEM
TPaHCIIOPTa B KPYIHBIX TOPOJIaX; IBTPOPUKAIIUIO BOIOEMOB;
MTOCIIAICTBHS 3arPSI3HEHUS BOJI XUMHUYECKUMU BEIIIECTBAMU,
BO3/ICHICTBHE YeTOBEKa Ha MOYBEHHBIA MOKPOB.
ApPryMeHTHPOBATh 3HAYEHNE IKOJIOTHIECKUX 3HAHUN B
pEeIIeHUH BOIIpOCca O MOJACPKaHUH YCTOWYNBOCTH OHOC(EpHI
PackpeiBath cojiepkaHue TEPMUHOB U MOHSITHI: COKpaIeHHe
OmopazHoobOpasmsi, OXpaHa IPUPOJIBI, 0COO0 OXpaHsIECMBIC




npupoansie Tepputopun (OOIIT), Gotannyeckwuii cap,
300JI0TMYECKUH TIapK.

XapakTepru3oBaTh IJIAHETAPHYIO POJIb PACTEHUI U )KUBOTHBIX.
[IpuBOANTH IPUMEPHI IPSIMOTO U KOCBEHHOT'O BO3JCHCTBUS
YyeJIoBeKa Ha paCTUTENbHbIN U )KUBOTHBIA MUP.
XapakTepru3oBaTh MPUHIUIIBI «BCeMUPHOM cTpaTerud OXpaHbl
IIPUPOABIY.

[epeuncnsars ocobernocty paznuanbix OOIIT.

[Ipusoauts npumepsl OOIIT, pacnonokeHHbIX B cBOEH
MECTHOCTH.

Jloka3pIBaTh Ha MpUMepax OMACHOCTb COKPALICHUS
OMOJIOTUYECKOT0 Pa3HO0Opa3us 3eMITH.

[IpuBOANTH IPUMEPHI PEAKUX ¥ MATIOYUCIICHHBIX BUIOB
pacTeHUi U )KUBOTHBIX CBOEH MECTHOCTH, 3aHECEHHBIX B
Kpacusie kuuru peruonoB u Kpacuyto kaury PO

PackpeiBaTh conep)xaHue TEPMUHOB M MIOHSATHHA: PaLllMOHAIEHOE
MIPUPOAOIOIb30BAHNE, YCTOHUMBOE pa3BUTHE, IPUPOIHBIE
pecypchl, 3KOJIOTHUECKUH CIIEe.

XapakTepru30BaTh OCHOBHBIE IIPHUHIIUIIBI YCTOHYHUBOTO PAa3BUTHS
YeJI0BEYECTBA U IPUPOJIBL.

OnuceIBaTh HEHCUYEpIIaeMble 1 HCUEPIIaeMble TIPUPOIHBIE
pecypchl, MOAYEPKUBas OTHOCUTEIBHOCTh HEUCUEPITAEMOCTH
MIPUPOAHBIX PECYPCOB; XapaKTepU30BaTh MPOLIECCH UX
BO3HMKHOBEHHS U YCIIOBHS CPEIbl, IPUBOASALINE K UX
(hopMHPOBaHUIO.

PackpeiBaTh ipo01eMbl palioHAIEHOTO TIPHUPOIOTIONH30BAHUS
Y HaXOJIUTh IIYTH UX pELICHUs
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

102

7.5




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* buosorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I'., ConuH
H.N., 3axaposa E.T.; noxn pegakuueit 3axaposa B.b., O01iecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocsemienne»

* buonorus. O6mas ouonorus, 11 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; non penaxuueit 3axaposa B.b., O01iecTBo ¢ orpanHnueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmecTBo «M3aaTenscTBO

«lIpocsemenne»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
MeTtoauueckue pekomenaanuu 10-11 kn

Counun H.N.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Bcest Guonorusi: HayuHO-00pa3zoBaTenbHbIN moptan http://www.sbio.info
Enunas komnexkuus L{OP. IIpenmernas xomnekius «buomorus» http://school-
collection.edu.ru/collection
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