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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (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 YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAaH 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, KOJIOTUEH, 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
CTPYKTYpUpPOBAaHME II0 pa3fenaM M TeMaMm, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu30oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNH O 3J0pOBOM 00pa3e >XKH3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABAaTEIbHOU JEATEIbHOCTH,
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



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

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 COACpX aHHs COCTABIISAECT CHCTEMa
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,
pacmiMpeHsl U yriayOJneHbl OWOJIOTUYECKHE 3HAHUA O PACTCHHSX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 9SBOJIOUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHU.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTEepeca OOydalIuxcsd K OHOJIOTMM Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILIEHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJIOTUYECKUX 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 (POPMUPOBAHMM MHTEpECA K ONPENENEHHON 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€CTIEUMBACTCS PEUIEHUEM CIIEAYIOUINX 33]1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO000pa3uu W OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJJaMU  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum W B npupoje (HaONIOAEHHE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM 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
npoPHIaKTUKA MH(MEKIIMOHHBIX 3a00JI€BaHU, NIPABUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuUTHE Y O0yYaIOIUXCSI HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, pelieHUs] OMOJIOrMYeCKUX 3a/1a4, MOJCIUPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXKaloIUX  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;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BBIOOpa  OOyYaroIIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OMOJIOTMU Ha yriayOJeHHOM
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 CHErupUKH €ro COJep)KaHWsS W HAMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHHE JTA0OPATOPHBIX M TpaKTU4YecKuxXx pabdor. Takke 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 IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

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

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

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

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

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KWBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nu3ydaroniue ,1uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIlUU.

N3yuenne >kuBBIX cucTeM. 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 Oumosormueckux gaHHBIX. OTIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOIO TECTa.



JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Kcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emok. DIEKTpOHHAsT MUKpocKonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHue METONOB KJIETOYHON OUOIOTUU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMmepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekydibl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kriaccuduxamus  6enkos.
buonornueckue pyHkimuu 6e1KoB. [lpuonsi.

VYrieBoapl. MoHOCaXapuabl, IUCaXapyibl, OJUTOCaXapHIbl U MOJIUCAXAPHUIBIL.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. T'uapodpunsHo-TUApOdoOHBIE cBOMcTBA. Knaccuduxarus munuaos.
Tpurmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipuanun kommuiementapuocTtu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kiietke.

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

CrpykTypHas Ouojorusi: OMOXUMHYECKHE M OMOPU3NYECKUE HUCCIIETOBAaHUS
cocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKyl. Moodenuposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHne MoJeKkynsl BOJbI», «BemecTsa B coctaBe opraHusMoB», «CTpoeHne
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyNbl», «CTpoeHHEe MOJIEKYJ
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas IOCY/1a U 000PYI0BaHKE.

JlabopaTtopnasi pabora «O6HapyxeHHE OCTKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.



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

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [lutockener. JIBuxkenue nuromniazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), ammapat ['onbIkH, JM30COMBI, UX CTPOCHUE M (QYHKIMH. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuil  (arpaHyssipHbI)  SHAOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHTOXOHJPUHM,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTCHUM.

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

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapPAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).



JleMoHCTpanun

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

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHUECKON KIIETKI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass padora «l3ydyeHuME CTPOEHHS KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOM MEMOpaHbBD».

Jlaboparopnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBUKEHUS  LUTOILIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

AccUMWIIALNS U JUCCUMUWIISILIMS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIUu3aToOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BelleCTB B KieTke. DorocuHTes.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbX (HaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE



dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonnou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMHUIIa3bl WK KaTajasbl)y.

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

JlaGopaTtopnass padora «CpaBHeHue nmporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacseacrBeHHass uHGoOpMaLUs U peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKUCIOT. Posib pubGocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzaiys reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. Kaxo6, K. Mano). MonexynsapHvie mexanuzmvl SKCNpeCccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIMTaTHBIe TTapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, oOaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u aumaiuz ooavuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubr u cxembl: «brocunTes Oenkay, «I'eHeTnyeckuii Koa», «Bupyce,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurepdaza u  MuUTO3.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku k
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUIM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIBLHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenne xpomocoM. Termomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunbel muto3a. KapnokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemok. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOpELIKa JIYKay.

JlabopaTopnass  pabora  «/3ydeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMOCBsI3p 4AaCTEl MHOTOKJIIETOYHOIO OpTraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMIA U pacioNIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBmxeHne  opraHu3MoB. JIBJKEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJIEKMCIONO Ta3a |
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIutanue >kxMBOTHBIX. BHyTpHUIlOI0CTHOE U
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuid. [[pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlprxaTenpHasi cuctema uelioBeka. MeXaHu3M BEHTWISIUUM JETKUX y MTHUI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHast cucTtemMa IMO3BOHOYHBIX JKMBOTHbIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,



CeKpelrsi 1 00paTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOIHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmMmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte ©  perynsuuss |y OpraHu3sMoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHbIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [IeliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHuE
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHUE MBIIIIbIY,
«MAmmynuter»,  «KumieunonosioctHeie», «CxeMa  TWTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema



npecMbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, dUBBIE K3EMIUIIPbl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMl pa3HBIX OTHAEJOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB IMoJ AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA:  [OYKOBAHHUE,  CHOPYIISALHS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJIOBOrO Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHbIX. [10JI0BBIE JKEIE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX Ki1eTOK. CiepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyabHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.



Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIOAOTBOPEHHE W PA3BUTUE  PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXEeHHE», «THIBI Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmMHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIECTOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

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

IIpakTuyeckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@puza, T. Moprana. Posb 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.



OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIE TEHbI, AJIbTEPHATUBHbIC TPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKH.

JleMoHCTpanun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TEHETHUYECKHUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUS NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMOTe3a YUCTOTHI TaMET.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacleJoBaHusl  mNpu3HakoB.  lluTomorumdeckue  OCHOBBI  JTUTHOPHUIHOIO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M Te€TEPOraMeTHBIA IM0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuieau3M. B3aumMopaeilicTBHe HeEaJUICIBHBIX T'E€HOB.
Kommnementaprnocts. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIApa3UT» U «XO35UH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHcTpanuu

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



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanu3upymooniee ckpeniuBanue», «HemnonHoe TOMUHHpPOBAHUEY,
«CrierieHHOE HACJIeIOBaHWE TPU3HAKOB Y Npo30duibl», «l'eHeThka ToJay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHULBDY,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisI  JIEMOHCTpAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHHWS U PACHICIUICHUS TPU3HAKOB, MOJICTb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanyoHHBIN
psa u BapuanmoHHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(DUKAIMOHHOU
V3MEHUYUBOCTH.

['eHoTHMIIMYECKAash N3MEHUYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTU B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuUIBl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUTOIUIa3MaTuYeckne myTtauuu. COMaTHYECKHE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacnencTBeHHoM m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIECTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JemoHcTpanuu

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



Tabmuubr w  cxembl: «Bumpl u3mMeHumBOoCcTHY, «MoaudukamoHHas
U3MECHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTEY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (poTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo30oduiibl  (Ha TOTOBBIX
MHUKpOTIpenaparax ).

Tema 14. I'eHeTnKa YesIOBEKA

Kapuorun uyenoeka. MexayHapoaHas IpOrpaMMa MCCIIEIOBaHUS TE€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIN3HEIIOBBIM, U TOT€HETUYECKUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YeJIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oosie3HM dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM IPEeapacoyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYCHUHU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckre (HakTOphl TIOBBIINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
qeoBeKay, «I eHeTHYecKue 3a00JICBaHUS YSTTOBEKAY).

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanuss W celeKuus. 3apOoKACHUE CEJNEKIMU W JIOMECTUKAIIHH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOA
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1y aJIbHBIM. DTarbl KOMOWHAIITMOHHON CCJICKIIUU. HUcnbeitanue



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTua NoOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momotIbio aHanmza JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalHil y KyJIbTypHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas ruOpUaAn3aIHs.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHEHHE U U3Y4YEHUE I€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYujecmeyiomux U co30anusl Ho8blX nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JleMoHCTpanumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHas padora «l3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIaOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipon3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3nilaHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aIMS W COMATUYECKHM
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METOM TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKM COCTOSIHMSL €ro 3J0poBbi. M CIONb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedatenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiIbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBINH OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHHE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumpt u  cxembl: «Cucrema sxuBoit mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MpUCIOCOONIEHN y pacTeHuii u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHMS JBUXKYIIUX CHUJ DBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTIOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3us U CTPYKTypbl mnomyisanuil. M3meHnenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHWs 4YacToT ajiened B mnomyisauusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuuecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue sgpgpexma Opetigha 2ernos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduueckas (MpocTpaHCTBEHHAs), OMOJIOrnyecKkast (pernpoayKTUBHA).

EcTtecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Bomaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJEHW y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: MOp(hOIOrHYECcKue,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIIMS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBodronmoHHo#l  OuWojoruu B pa3paboTKe Hay4HBIX METO/OB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanumn

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunpl 1 cxembl: «MyTallMOHHasE HM3MEHYUBOCTHY, «llomymsiuonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CWJIBl ABOJIIOLUNY, «DKOJIOTMYECKasi M30JSLUs MONYJALHMA CeBaHCKOU (openmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYyILIECTBOBAHUEY,
«MHaycTpualbHBI MenaHu3m», «KuBble nckomaemsiey», «IIokpoBHUTENIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTB», «Kpurepuu Buna», «Buupl-nBolHUKN», «CTpyKTypa BUIa B
npupoze», «CrnocoObl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTUIl U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW ONU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHE BHJOB IO MOp(OIOrHIecKoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrMyeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexognbsie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJIbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmensvl QyHKYUL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. KoBaneckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emium», «Jlpeiid KOHTHHEHTOBY,
«Penuktbl»y, «HavanpHble CcTagud SMOPUOHAIBHOTO PAa3BUTHSL TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [[loHayuHble IPeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [Imanerapnas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Omnapwuna, TummoTe3a nepBuIHOro OynpoHa J[x. XomnaeitHa, TeHeTHYeCcKasi TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.



HUctopust 3emuin U Meroabl €€ wu3zydeHUs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHasE H aOCOIIOTHAsS
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl HBOJIOLNMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO30W,
najgeo30i, Me3030M, KaifHO30¥. OOmas xapakTepucThKa KiuMara |
reoJIOrn4ecknx mporeccoB. llosiBieHHE W pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIOBUS U BIMSHUE HA TA30BbIN COCTaB aTMOC(EpPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpONuIoro. [IpuyuHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kinaccudukamm
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIIbI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xongelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHPOAbD», «CTpoeHUE BHpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHuku», «l ol0ceMeHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteiimmey, «KuiedHOmomocTHbIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronmecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pe», «Pa3BuThe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yydeja MTHI[ U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4ej0BeKa — AHTPOIIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBPEMEHHbBIC HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COI[UATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHMe 4YenoBEKOOOpa3Hble 00€3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenbOeprckuii  — 00mMIA  TIPENOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN



KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuky.
[TasleoreneTrka u mMajieOreHOMMUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEIIOBEKA.

Uenoseueckne pacel. [loHsatne o pace. bonpmme pacel: €BpONeoOuHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOseHHOCTh, YeOBEKa K Pa3HbIM YCJIOBUAM OKPYXKAlOIIEH Cpeibl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJIAIMA. bruoconuanbHble MCCIeIOBaHUs MPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMH CIOKETAMHM TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIh
yeperna 4YeIoBeKa W uepena IIMMIIAH3€, MOJENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJIHN TOpCca MPEIKOB YEIOBEKa.

Jlabopatopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.



Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxIeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymOonbpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY>KaroIIel Cpeibl: JIOKATbHBIHN, peTHOHATBLHBIN U TJI00ATbHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMsl: «Pa3gensl dxomoruny, «MeToasl skomorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JIEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢pakropel. CBeT Kak sKonorudeckuid daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CHUTHaJIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenuss pacteHuilt K
noJiIepKaHuio BojgHOro OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOWHHAs  TOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOsieHus OpraHU3MOB K
YKU3HH B pa3HbIX Cpeliax.



buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCIIOCOOIEHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Kusznenusie QopMbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznenusie PopMbI pacTeHUN: EPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJECTHHE TpaBbl. JKWU3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, cCUMOUO03 U ero (opmel. [lapasutusm, koomnepaus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4ueckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYCHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue @akrtopb», «CBETOBOM CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUEe aaanTaluu
KUBOTHBIX», «Cpenbpl O0OWTaHUS OpraHu3MoB», «bHoIOTMYECKUE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CuMOnos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMHU TETJI0JI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpejax,
repObapud M KOJUICKIIMM PACTEHUN ¢ JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.



Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIYJIALMH. [Monynsimua ~ kak
Ouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpelibl, (pU3HUeCKUX O0aphepoB U
0COOEHHOCTEW OMOoJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALUU: YHUCIECHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAsl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIHSL.

DKonoruyeckasi CTpykrypa nomyiasuud. OUeHKa YUMCIEHHOCTH MOMYJISLIHH.
JvHaMuka momynsiuuu U €€ peryyanus. bHOTHYecKui MOTEHUHAN TMOIMYJISIIUU.
MopenupoBaHue JUHAMHUKHU MOMyIsUu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUJIOB (I- 1
K-cTparerun).

[Tonsitue 00 »KoOJOrMYEecKO Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
HuM. [loTeHnnanpHas U peain30BaHHAs HUIIH.

Bua kak cucrema mnomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJICHHWS W MWIpalUil JKUBOTHBIX. buosnormyeckue
MHBA3UU 4YyKEPOIHBIX BUOB.

JleMoHCTpauumn

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyisiuumn», «CKOpPOCTh  3aceleHusi TOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb s3xonorudeckoit Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHU K
PACCETICHUIOY.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsS3u MeEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncnu). @yHKIMOHAJIBHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JKOCHUCTEMBl. buomMacca H  NPOAYKIMS.
DKOJIOTMYECKUE MUPAMHUJIbI YhCell, OMOMAaCChl U SHEPTHH.



Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPHYHBIE CYKIIECCHM W WX TMPUYHUHBL. AHTPOIOTCHHBIC BO3JICHCTBHUS Ha
cykneccuu. KnmnmakcHoe cooOuiectBo. bropaznoobdpasue u nmoiaHoTra KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaabIe IKOCUCTEMBI. JKOCUCmEMbl 03EP U peK. DKocucmemvl mMopeli u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpOLEeHO3. Paznuuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
biopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucteMax. Ponb kackadHozo 3¢hghexkma u 6u008-30upuxamopos (Kuouesvix
61008) 8 yHrkyuonuposanuu sxocucmem. IIepeHOC PHEPTUA U BEIICCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOcCUCTEMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbBIC
IPYIIbl OPTAaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly», «IKOJIOTHYECKass MUpPaMUA SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uydelia MTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBD».

JlabopaTtopuast padora «M3ydeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».



IKCKYypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJi€ WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buocdepa — obmieranerapHass o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyIIECTBOBaJIa >kKM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax . 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BelIeCTBO OMochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHOM 3K0cUCcTeMBbI. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCa, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHSA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emun», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoTr kKuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Bojbl B mpupoje», «OCHOBHbIE OMOMBI Ccyliny, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «lIIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHna
pPaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAaHbl MPUPOIBL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U IPUPOJIBI.
PanronanpHO€  MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIIEICTBU.



Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTECHHBIX
nporueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaoujei u
KOHKYPEHmMOCnocobHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00ocmyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX U008 u dkocucmem. (OcHOBbI
9Kopeabuiumayuyu dKocucmem U Ccnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpaMuA

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOIO0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M >KUBOTHBIX KpacHoii
kHur" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUS  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, UCTOPHUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJla 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 OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
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 HACJIEIUIO U MaMSATHUKAM IPUPO/IBI,
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 )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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 HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHNUI0 CEMbH Ha 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, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE SMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

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

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

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) 3K0JIOrM4€CKOT0 BOCIIUTAHMSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOZEHME TpaBWi  MOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JESITEIIbBHOCTH 3KOJIOTHUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYJArOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYalouIuxcs; CIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

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

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

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHET0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHMM NPUEMBI JIOTUYECKOTIO MBIIIJIEHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

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

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PacCMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX 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 KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATENbCKON U MPOCKTHOM JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIpETAINH, MNPEOoOPa30BaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJ€ pCEIIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

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

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

UCIIONBb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
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 (hopMyIupoBaTh CBOM BO3PAKEHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOAbl COBMECTHBIX JCUCTBHI C y4€TOM O0OImUX
WHTEPECOB, M BOBMOXHOCTEH Ka)I0TO YjieHa KOJUICKTHBA,;



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

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

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

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsaTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKUBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

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

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalldsiM, BHOCUTb KOPPEKTHUBBI B JIESATEIBLHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

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;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 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 IIPH AHAINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM 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
OHMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIICHUS, YHCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJIAaMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys 1eldb HCCICIOBAHMS, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHBbIE  Pe3yJlbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

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



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayiell mpodeccuoHanbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTHYecKoro o0pa3oBaHMs B OpraHu3alusaX CpeaHEro
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 TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrea K. M. bopa), npasuna (munumyma . 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, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOOaMU BBISIBICHHUS H
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBSI3M MEXIY MPOLECCaMU HBOJIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKHUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

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

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MPeIOoTBpAICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEpPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Kourposbnbie IIpakTHyeckue (un¢posbie)
MPOrpaMMbl Bcero
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypcesbl
bubnunoreka LIOK
1 buonorus kax Hayka 1 0 0 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 JKuBble cucTeMBbl U UX U3YUYCHHE 2 0 0 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
3 Buoorus KieTku 2 0 0.5 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 XuMUYecKasi OpraHu3arus KIeTKH 10 1 1 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
5 Crpoenne v QyHKIMHU KIETKH 8 0 2 https://m.edsoo.ru/7f41c292
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUH B 9 0 1 Bubmzorexa LIOK
CIeTKe https://m.edsoo.ru/7f41c292
; Hacnencreennas undopmarus u 9 0 05 Bubmiorexa HOK
peaIsans o8 B KIETRe : https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 YKu3HEHHBIH UK KIETKH 6 0 1 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
9 Crpoenue u GyHKIHMHM OPraHu3MOB 17 1 15 https://m.eds00.ru/7f41c292
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https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
10 Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB 8 0 15 https://m.eds00.ru/7f41c292
11 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U 2 0 05 Enbmiorexa IOK
H3MCHIMBOCTH OPTAHHZMOB - https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 0 1 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 0 1 https://m.eds00.ru/7f41¢292
bubmuorexa [JOK
14 ['eHeTHKA YesoBeKa 3 1 0.5 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
15 Cenekuus opranu3MoB 4 0 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
16 BbrorexHoIOTHS U CUHTETHYECKAsd OMOIOT U 4 0 0 https://m.edsoo.ru/7f41¢c292
17 HOBToPeHHe, 0000111IeHHE, CHCTEMATH3aLIU 1 0 0
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 13
11 KJIACC
KosmuecTBo yacos DJIEKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM
Ne i/ Kontpoabunie IlpakTuueckne (mupposbie)
NMPOrpaMMbl Bcero
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypchbl
1 3apoKaeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4 0 0 bubnuoreka [IOK



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

MPEJICTaBICHU B OMOJIOTHI

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

bubmuorexa [JOK
2 MuxposBoIIOLUS ¥ €€ PE3yIIbTaThl 14 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 MakposBoJIIOLIHSA U €€ PE3YIIBTATHI 6 0 https://m.edsoo.ru/7f41cc74
4 [TpoucxoXxaeHHE U pa3BUTHE KU3HU Ha 15 15 bubmiorexa IJOK
Jeme - https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5 [TporcxoxaeHUE YeT0BEKa - aHTPOIIOTCHE3 10 1 https://m.edsoo.ru/7f41cc74
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUAX bubnnorexa [HOK
6 OPTaHWU3MOB W HaJOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpY2Karolleu cpeaou
bu6mmoreka [IOK
7 OpraHu3MBI U Cpesia OOUTaHHs 9 15 https://m.edsoo.ru/7f41cc74
bu6nmoreka [IOK
8 DKOJIOTHsI BUIOB U MOITYJISIIHIA 9 0.5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
9 COO0O0IIIECTB. DKOJIOTNUECKHE CUCTEMEL. 12 0.5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 Buocdepa — rinobanbHast sKocucTema. 6 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
11 YenoBek M OKpyXKarolas cpesa. 6 0 https://m.edsoo.ru/7f41cc74
12 [ToBTOpeHHE 1 0000IIEHNE TPONUIEHHOTO 8 0



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrtpoabnbsie IIpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUS
padoTbI padoThbI pecypcbl
buonorus Kak KOMILJIEKCHAsI HayKa bubmuorexa [JOK
1 M Kak 4acTh  COBPEMEHHOTO 1 0 0 05.09.2023 https://m.eds00.ru/863e6122
o01mecTBa T https://m.eds00.ru/863e632a
. bubmuorexa [JOK
2 AKUBBIC CHCTEMEI 11 X CEOfCTR 1 0 0 06.09.2023  https://m.eds00.ru/863e6564
3 YpoBHEBasg OpraHu3anus >KUBBIX 1 0 0 bubnuorexa [JOK
cucTeM 07.09.2023  https://m.edsoo.ru/863e6122
4 Hcropuss OTKpBITHS M H3y4dEHUs 1 0 0 bubnnoreka [JOK
kietku. Kierounas Teopus. 12.09.2023  https://m.eds00.ru/863e6e88
Meronsl MOJIEKYJIAPHON U
KJIETOYHOMU OMOJIOTHH.
[Ipaktuueckass paborta «3yuenue
5 METOIOB  KJIETOYHOW  Ouonoruu 1 0 0.5 bubmmorexa [OK
13.09.2023 = https://m.edso0.ru/863e6122
(xpomatorpadus,  3nekTpodopes,
g depeHImaIbLHoe
neHtpudyruposanue, [1L[P)»
. bubnmoreka [JOK
6 XHAMIECKHT COCTAR KICTIH. . 0 0 14.09.2023  https://m.eds00.ru/863e6122
7 MuHepanpHble BEIIECTBAa KIIETKH, 1 0 0 bubmuorexa [IOK
uX OMoJornYecKas poJib 19.09.2023  https://m.eds00.ru/863e6122
8 Oprannueckue BelecTBa KIETKH — 1 0 05 bubnnoreka [HOK
Oenku.  JlabopatopHas  pabora 20.09.2023  https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6b72

«OO6HapyxeHHne OEIKOB C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIINI»

9 CpoiicTBa,  Kimaccupukamus U 0 bubnnoreka [HOK
¢yHkunu 6e1KoB 21.09.2023  https://m.edsoo.ru/863e6b72

10 Oprannyeckue BelecTBa KIETKH — 0 bubnmoreka [JOK
YTJIEBOIBI 26.09.2023  https://m.edsoo.ru/863e6870

11 Oprannyeckue BelecTBa KIETKH — 0 bubnuorexa [JOK
JUIHBI 27.09.2023  https://m.edsoo.ru/863e6870
Hykneunosbie kuciorel. [JIHK wu
PHK. Jlaboparopuas pabora

12 «HccnenoBanue HYKJIEMHOBBIX 0.5 bubmmorexa LIOK

28.09.2023  https://m.edsoo.ru/863e6d5¢c

KHCJIOT, BBIICICHHBIX M3 KJIETOK
pa3IMYHBIX OPTaHU3MOB)
Crpoenue wu kiuu ~ ATO.

13 I[plzrme HYKJIi))ZI;IL”IFIpI/I(l)OC(I)aTH 0 bubmmorexa LIOK

03.10.2023  https://m.edsoo.ru/863e6d5c

(HT®)
CexBennpoBanue JIHK. Meroasl

14 TE€HOMUKH, TPAHCKPUIITOMUKH, 0 04.10.2023
MIPOTEOMHKH

15 MeTtoab! CTpYKTypHOU OHOJIOTHH. 0 05.10.2023

16 Tuner kierok. IIpokaprnormyeckas 0 bubnnorexka [JOK
KJIETKA. 17.10.2023  https://m.eds00.ru/863d75f0
Crpoenue yKapUOTHUECKOU bubnmoreka [JOK

17 kinerku. [Ipaktuueckas  pabora 05 https://m.eds00.ru/863e6ff0
«/3ydeHne CBOWCTB  KJIETOUHOM ' 18.10.2023  https://m.edsoo.ru/863e716c
MeMOpaHbD»

18 [ToBepxHOCTHBIN amnmapaT KJIETKU 0 bubnmoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e716c

OnxHomeMOpaHHbBIC OpraHOMIbI
kietku. [Ipaktuyeckas  pabora

19.10.2023

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0

19 «3ydeHne JABUKEHUS LUTOIIA3MEI 05 24.10.2023 | https://m.edsoo.ru/863e716c
B PACTUTEIHHBIX KIETKAX)
ITonyaBTOHOMHBIE OpraHoOu/IbI bu6mmoreka [IOK
KJIETKU: MUTOXOHJPUM, TUIACTUIBI. https://m.edsoo.ru/863e6ff0
20 JlaGopaTopHas pabora 05 https://m.edso00.ru/863e716¢
«UccnenoBanue  mwrasmoivza @ H ' 25.10.2023
JETUIa3MOJIN3a B PAaCTUTEIBHBIX
KJIETKaX»
bubmuorexa [JOK
https://m.edso00.ru/863e6ff0
21 HemeMOpaHHbIe opraHOH/IbI KIIETKH 0 26.10.2023  httpe//m.edsoo /36367 16¢
bu6mmorexa [IOK
https://m.eds00.ru/863e6ff0
2 CTPOSHHE i QYHKLIH A1pa. 0 31.10.2023  hitps://m.eds00.ru/863e716¢
CpaBHUTENBbHAS  XapaKTepUCTUKA
93 KIeTOK dyKapuoT. JlaGopaTopHas 05
pabora  «M3ydeHwe  CTpOCHHUSA ' 01.11.2023
KJIETOK Pa3IUYHBIX OPTaHU3MOBY
ACCUMWIISIINS ¥ JUCCUMUIISLIAS —
JIBE CTOPOHBI MeTaf0onu3Ma. THUIbI
24 oOmena BemecTB. JlaGopatopHas 0 bubmmorexa [TOK
02.11.2023 = https://m.edso0.ru/863e766¢

pabora «/3yueHue KaTaTuTHIECKOM
AKTUBHOCTH (bepMeHTOB (Ha



https://m.edsoo.ru/863e6ff0
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IIpUMEpE aMMJIa3bl WK KaTalas3bl)»

DepMeHTaTUBHBIN XapakTep
peaKIuii KIETOYHOTro MeTaboIu3Ma.
JlaboparopHast pabora «l3ydeHue

25 (epMEeHTaTUBHOTO  pACIICTUICHUS 0.5 07.11.2023
nepoKcuIa BOJIOpOAA B
pacTUTEIbHBIX u KUBOTHBIX
KIIETKax»
26 benku-aktuBatopel M OCIKH- 0
UHTHOUTOPBI 08.11.2023
- ABTOTpODHBIIH THI oOMeHa 0 bubmuorexa TIOK
BeIECTB. 09.11.2023 https://m.edso00.ru/863e7c98
bu6mmoreka [JOK
28 ®dorocuHTes. 0 14.11.2023 https://m.eds00.ru/863e7c98
XemocuHres. JlabopaTopHas pabota bubnnoreka [JOK
, https://m.edso00.ru/863e7c98
29 «CpaBHeHHe MIPOIIECCOB 0.5 15.11.2023 p
dboToCcuHTE3a U XEMOCUHTE3a)
AHa’poOHBIE OpraHW3Mbl. Busl
30 Oopoxenus. JlaGoparopHas pabora 0 bubnuorexa [JOK
«CpaBHEHHE TIPOLIECCOB OpOKEHUs 16.11.2023  https://m.eds00.ru/863e7c98
U JIBIXaHUSD)
31 AdpoOHBIE  OpraHU3MBl.  JTambl 0 brbsmorexa IOK
SHEPreTH4ecKoro ooMeHa 28.11.2023 | hitps://m.edsoo.ru/863¢7age
DHeprus MeMOpPaHHOTO TpaJHeHTa bubnmoreka [JOK
2 . ATO: https://m.edsoo.ru/863e7aae
3 MIPOTOHOB : Cunres pabota 0 99.11.2023 p
npoToHHON AT®-cuHTETa3bI
33 Peakuus MaTpuyHOrO CUHTE3a 0 bubnmoreka [JOK



https://m.edsoo.ru/863e7c98
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30.11.2023  https://m.edsoo.ru/863e796e
34 Tpauckpunuus  —  MaTPUYHBIN 0 Brbmorexa LIOK
cnares. PHK 05.12.2023 Ditps:/m.edsoo.ru/863e796e
bu6mmoreka [IOK
35 Tpancisius 1 ee dTarsl 0 06.12.2023  https://m.edsoo.ru/863e796e
36 KonupoBanue amuHokucior. Poiib 0 bu6mmoreka [IOK
pubocom B OuocuHTe3e Oenka 07.12.2023  https://m.edsoo.ru/863e796e
37 Opranuzanus TeHOMa Y TPOKapHOT 0
U DYKapHoT 12.12.2023
MoutekysipHbIe MEXaHHU3MBI
38 0
AKCIIPECCHUU T€HOB Y 3YKApUOT 13.12.2023
Bupycsl — BHekIeTOYHBIE (OPMBI bubnmnoreka [JOK
39 KHM3HA U OOJIMTaTHBIE Mapa3UTHIL. 05 https://m.eds00.ru/863e7540
[Tpaktuueckass pabora «Co3maHue ' 14.12.2023
MOJICITTH BUPYCay
40 BupycHble 3a60eBaHus YENOBEKA, 0 Brbmmotexa LIOK
KHBOTHBIX, PACTEHHUii 19.12.2023 https://m.edso0.ru/863e7540
41 HanotexHomornn B OHOJOTHU U 0
MEIUIINHE 20.12.2023
bu6mmorexa [IOK
42 XK i
SHCHHBI T FIeTie 0 21.12.2023  https://m.eds00.ru/863e7dca
. bubnuorexa [JOK
43 Matprriteiit cuirres HK 0 26.12.2023  https://m.edsoo.ru/863e796e
Xpomocomsl. JlaboparopHasi paboTta
44 «3yueHne XpomMOCOM Ha T'OTOBBIX 0.5 bubmmorexa [OK
e P ' 27.12.2023 = https://m.edsoo.ru/863e796e

MUKpOIpenaparax»



https://m.edsoo.ru/863e796e
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45

JleneHre KIEeTKU — MUTO3

bubmuoreka [JOK

28.12.2023  https://m.edsoo.ru/863e7dc4
Tunsr  knerok. Kapuoknnes wu
16| distomonemnc s s syeman 05 biGorexa LIOK
Komamka  kopemka ayka  (a 09.01.2024  https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsuuss  KU3HEHHOro  LMKJIA 0 bubnnorexa [JOK
KJIETOK 10.01.2024  https://m.edso0o.ru/863e7dc4
48 OpranusMm Kak €UHOE LIEJ0e 0 11.01.2024
. TOpHAas
49 g:g:fa pacz;{;;ierleewopangH:ﬁ 0.5 bubnuorexa LIOK
. 16.01.2024  https://m.eds00.ru/863d115a
pacTeHui»
Tkann JKMBOTHBIX HM 4YEJIOBEKA. bu6mmoreka [IOK
50 Jlabopatopnasi paborta «l3ydenue 0.5 17.01.2024 https://m.eds00.ru/863df606
TKaHEH JKUBOTHBIX» https://m.edsoo.ru/863dfae8
Opransl. Cucremsl OpraHoB. bubnuoreka [IOK
51 Jlaboparopnast pabota «l3ydenue 0.5 18.01.2024 https://m.eds00.ru/863df606
OpraHoOB IIBETKOBOT'O PAaCTEHHS» https://m.edso0.ru/863dfae8
52 Ornopa Tena opraHu3MoB 0 bubmorexa HOK
23.01.2024  https://m.edso0.ru/863e10b4
bu6mmorexa [IOK
53 BIDKEHHE OPraHU3MOB 0 https://m.edso0.ru/863e1398
g " 24.01.2024 https://m.edso0.ru/863e15f0
bu6mmorexa [IOK
54 [Turanue opraHU3MOB 0 25 01.2024 https://m.edsoo.ru/863e2f9a

https://m.edso0.ru/863e30d0
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ITuTanue MO3BOHOYHBIX KHWBOTHBIX. bubmuoreka [JOK
55 [TumeBapuTenbHas cucreMa 30.01.2024 https://m.edso0.ru/863e2f9a
YeJIoBeKa https://m.eds00.ru/863e30d0
bubmuorexa [JOK
56 Jlbixanue opraum3Mon https://m.edso0.ru/863e231a
31.01.2024  https://m.edsoo.ru/863e25fe
https://m.edso0.ru/863e2aae
bu6mmoreka [IOK
57 JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX https://m.edsoo.ru/863e231a
U YeJioBeKa 01.02.2024  https://m.edsoo.ru/863e25fe
https://m.edso0.ru/863e2aae
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB bubmorexa LIOK
06.02.2024  https://m.edso0.ru/863e1d70
KpoBenocHas ncTeMa
59 H(I::BOGH(?:HHX )I(I/IBOTHB;:X - u Bubmmorexa LIOK
07.02.2024  https://m.edso0.ru/863e1d70
YeIoBeKa
bu6mmoreka [IOK
60 Beinenenue y opranu3mMoB https://m.edso0.ru/863e4516
08.02.2024 https://m.edso00.ru/863e4746
61 3amuTa y OpraHu3MoB 13.02.2024
62 NMMyHHas cucTema 4yenoBeka bubmorexa IOK
14.02.2024 = https://m.eds00.ru/863e1942
63 Pazppakumocts W perynanus y
OpraHU3MOB 15.02.2024
r pHas TYIISITHAS 41
64 3§r:fpa1jl1HH:ﬂ CI/ICTSI\e/Iay;(I/II]IB»OTHLIX " bubmmorexa LIOK
27.02.2024  https://m.edso0.ru/863e098e

YCII0BECKa
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https://m.edsoo.ru/863e2aae
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bubmuoreka [JOK

65 @DopMbI pa3MHOXKEHHS OPraHU3MOB 0 98.02.2024 https://m.edso00.ru/863e81b6
R https://m.edso00.ru/863e831e
66 [TooBoe pazMHOKEHUE 0 99.02.2024
. bu6mmoreka [IOK
o Meitos 0 05.03.2024  https://m.edsoo.ru/863e7f4a
l'amerorene3.  OOpaszoBanue
pa3BUTHE MOJIOBBIX KJICTOK. Bu6morexa [LOK
08 JlaGopatopuaz pabora «Msyuenne 05 06.03.2024  https://m.edsoo.ru/863e81h6
CTPOCHHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBunyanbHOE pa3BUTHE 0 bu6mmoreka [IOK
OpPraHU3MOB — OHTOT€HE3. 07.03.2024  https://m.edso0.ru/863e8436
70 3aknajKka OpraHoB W TKaHEW U3 0 bubnnoreka [JOK
3apOIBIIIEBHIX JINCTKOB 12.03.2024 | https://m.eds00.ru/863e8436
Poct u pa3BuTHE IKUBOTHBIX.
JlaboparopHas paboTa «BbisiBiIeHHE
71 . 0.5
NPU3HAKOB CXOJCTBA 3apOJbllIel 13.03.2024
MMO3BOHOYHBIX JKHBOTHBIX)
Pa3zmHOXeHUE u pa3BuTHE
79 pactenuii. JlabopatopHasi pabota 05 bubnmoreka [JOK
«CTpoeHHe OpraHOB Pa3MHOXKEHUS 14.03.2024  https://m.edso00.ru/863d5a02
BBICIIMX PACTEHUN»
73 Hcropust CTaHOBIIEHHS U PAa3BUTHUSA 0 bubnnorexka [JOK
TEHETHKU KaK HayK1 19.03.2024  https://m.eds00.ru/863e86f2
74 OCHOBHBIC TIOHSTHSL W CHMBOJBI 05 bubnuorexa [JOK
reHetuku. JlaGopatopHas pabota 20.03.2024  https://m.edso0.ru/863e862



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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«dpozoduna KaK 00BEKT
TEHETHYECKUX HUCCIICIOBAHMI»

3aKOHOMEPHOCTHU HacJe10BaHUS

IIPU3HAKOB. Monorubpunxoe

75 CKpeLIUBaHUE. [IpakTuueckas 05 bubnmoreka [JOK
pabora "M3yueHue pe3ynbTaTOB 21.03.2024  https://m.edsoo0.ru/863e8878
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

bu6mmoreka [IOK
[{uTonornyeckue OCHOBBI

76 MOHOTHOPHIHOTO CKpPEIIUBAHUS 0 26.03.2024 https://m.edsoo.1u/863e8878

https://m.edsoo.ru/863e89a4

77 AHanuzupyroliee — CKpellMBaHHE. 0
Hemnonnoe nomunupoBanue 27.03.2024
JurubpunHoe CKpeIllMBaHuUE.

78 [Tpaktuyeckas paborta «M3yueHue 05 bubnnorexka [JOK
pE3yJIBTaTOB JUTUOPUIAHOTO 28.03.2024  https://m.edsoo.ru/863e89a4
CKpEIIUBAHUS Y TIPO30(UITBD)

79 IMuronornyeckue OCHOBBI 0 bubnnoreka [JOK
TUTHOPHUIHOTO CKPEIUBAHUS 02.04.2024  https://m.edsoo.ru/863e89a4

80 CrenneHHoe HacJIeJIOBaHUE 0 bubmuorexa [JOK
MPU3HAKOB 03.04.2024  https://m.edsoo.ru/863e8c60

81 XpoMocoMHast Teopus 0
HACJIECTBEHHOCTH 04.04.2024

bu6mmorexa [IOK

82 Teteriia nosta 0 16.04.2024  https://m.edso0.ru/863e8c60

83 I'eHOTHII KaK I€JIOCTHAS CHCTEMa 0 17.04.2024

84 I'enernueckuii KOHTPOJIb pa3BUTHUSA 0



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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paCTeHI/If/'I, JKHBOTHBIX K 4YCJIIOBCKA

18.04.2024

85 N3MeHUnBOCTh MpU3HAKOB. Busl 0 bubnnoreka [HOK
W3MEHYUBOCTH. 23.04.2024  https://m.edsoo.ru/863e8efe

bubmuorexa [JOK

86 MoaupUKAUHONHAS HIMCHIHBOCTS. 0 24.04.2024  https://m.edsoo.ru/863e8efe
Bapuaunonsslit pan "

BapHaIMOHHAas KpHUBasl.
JlaGopaTopHas pabora

87 «Uccnenosanue :iaKOHOMepHOCTeI/I 0.5 25.04.2024
MOJIU(PUKAITMOHHON HU3MEHYHBOCTH.

[TocTpoeHre BapHAIIOHHOTO pAla
Y BapUallMOHHON KPUBON»

88 I'enoTunuueckass  U3MEHYUBOCTb. 0 bubnuorexa [JOK
KomMOnHaTHBHAsS M3MEHUYNBOCTh 02.05.2024 = https://m.edso0.ru/863e8efe
MytanuoHHas U3MEHYHBOCTb.

89 [Ipaktrueckas pabora «Mytamuu y 05 bubnuoteka [JOK
JIPO30(UITHI (Ha TOTOBBIX 07.05.2024  https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH  MYTallMOHHOI'O

90 mporiecca. ONUTeHETHKA u 0
3111)erH0MHKa 08.05.2024
l'eneruka yenoBeka. [IpakTuueckas

91 pabora «CocraBieHue U aHaIU3 0.5 bubmmorexa LIOK

. 14.05.2024  https://m.eds00.ru/863e8d78
POAOCTIOBHO
. bubnmuorexa [JOK

92 MeTo/e! MeIIIFECKOR TCRCTIKH. 0 15.05.2024  https://m.edso0.ru/863e8d78

93 3HayeHNe MEJUIINHCKON T€HETUKH B 0
MpEeI0TBpAIICHUN u JICYEHUH 16.05.2024



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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TEHETUYECKUX 3a00J1eBaHuil

YCJI0BCKa

OcCHOBHBIC IIOHATHA CCIICKIINH.

94 JlaboparopHast pabora «l3ydeHue 1 05 bubnnoreka [HOK
COPTOB KYJBTYPHBIX pacTeHUU U ' 16.05.2024  https://m.eds00.ru/863e9214
HOPO/T IOMAITHUX JKUBOTHBIX))
MeTobl  CENEKIIMOHHON paOOoThI.
95 JlaGoparopHass pabora «VI3yueHue 1 0.5 bubnnorexa [IOK
patop P Uyq ' 21.05.2024  https://m.edso0.ru/863e9214
METOJIOB CETIEKIIUU PACTCHUI
JloCTHXKCHMS CEeNICKIIMA PAaCTeHUN U
96 JKUBOTHBIX. [IpakTnueckas pabora 1 0 Bubmorexa ITOK
P . P 21.05.2024  https://m.edso0.ru/863e9214
«[IpuBHBKa pacTCHHI»
CoxpaHeHue, U3yUYCHHE 51
97
HCIIOIb30BaHHE FeHETHYECKUX 1 0 99 05.2024
pecypcoB
buotexHomorusi Kak Hayka W
98 OTpacib MIPOM3BO/ICTBA. 1 05 bubnuotexa [JOK
[Tpaktuyeckas paborta «M3yueHue ' 22.05.2024  https://m.edsoo.ru/863e9336
00BEKTOB OMOTEXHOIOTHI»
99 OcHOBHBIE HarpaBJICHUS 1 0 bubnnoreka [JOK
CUHTETUYECKOI OMOJIOTHH. 23.05.2024 @ https://m.eds00.ru/863e9336
bubmuorexa [JOK
100
XPOMOCOMHAS H TCHHAA MHIKCHEPHS 1 0 23.05.2024  https://m.edso0.ru/863e9336
bu6mmorexa [IOK
101 M
CAMIMHCKHE OHOTEXHONOT N 1 0 28.05.2024 @ https://m.eds00.ru/863e9336
102 [ToBTOpEHHE, Vo606meH1/1e, 1 0
cucTeEMaTU3aus 3HaHUI 28.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 13.5
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[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
L DBomiowHontas teopus 1. llapittia 1 0 0 05.09.2023  https://m.edsoo.ru/863e9da4
5 JBrKyIiye Cuibl 3BOJIIOLMN BUIOB 1 0 0 bubnnorexa [JOK
no Y. [lapsuny 06.09.2023  https://m.edsoo.ru/863e9da4
Boprba 3a CYILIECTBOBAHHE,
3 eCTI:::TBeHHHﬁ u IZCILI CZ’IEB:HEII:IIfI 1 0 0 bubmmorexa [JOK
Y 07.09.2023  https://m.edsoo.ru/863e9da4
oTOop
4 dopMuUpoBaHUE CUHTETUYECKOU 1 0 0
TEOPHH IBOJIOINH 12.09.2023
5 OTtanbl  3BOJIIOIMOHHOIO IIpoliecca: 1 0 0 bubnuotexa [JOK
MUKPO3BOIIOLHUSA U MAKPOIBOITIOLUS 13.09.2023  https://m.eds00.ru/863e9cle
6 Honynsuus — 3JIEMEHTapHast 1 0 0 bubnuoreka [IOK
€IMHULA DBOJIIOINU 14.09.2023  https://m.eds00.ru/863e99c6
3aKOH TEHETHYECKOTO0 pPaBHOBECHS
Jbx.  Xapau, B.  BaiiaGepra.
7 B 1 .
JlaboparopHast paboTa « uI)ISIBJ'IeHI/Ie 0 0.5 10.09.2023
W3MEHYMBOCTH Yy OCOOed OJHOTO
BUJIQ
bubmuorexa [JOK
8 DICMEHTAPHBIC (PAKTOPEI JBOTIOLIHH. 1 0 0 20.09.2023  https://m.edsoo.ru/863e9dad
O¢ddexkr  ocHopares. D ekt
9 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA 21.09.2023



https://m.edsoo.ru/863e9da4
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10

Murpanuu. M3omsuuu  NONyJIALMM:
reorpaduueckasi, OnoIorndecKas

26.09.2023

11

12

EcrecTBenHbIi otbop —
HAIpPaBJISIOMUH (HAKTOP IBOITIOLUH

[TooBoii oT6OP

27.09.2023

28.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

13

[IpucnocoOneHHOCT, ~ OpPraHU3MOB
Kak  pe3yabTaT  MHUKPOIBOIIOIUH.
JlaboparopHas pabora «/3ydyeHue
apoMop}o30B M UAMOANANTALIUN Y
pacTeHH U )KUBOTHBIX)

0.5

03.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde

14

15

16

[Ipumepsr IPUCTIOCOOTIEHUM y
OpraHU3MOB: Mopdosoruyeckue,
¢duznonoruueckue, OMOXMMUYECKHUE,
MIOBEJICHUECKHE. JlaGopatopHas
pabota «IIpucnocobnenns
OpPraHM3MOB M UX OTHOCHTEJbHAA
11E€JIECO00PA3HOCTh

Bun, ero kputepuum M CTPYKTypa.
JlaGopatopHass pabota «CpaBHeHHE
BUJAOB 1O  Mop(osornyeckomy
KPUTEPHIO»

CrpykTrypa Buza

0.5

0.5

04.10.2023

05.10.2023

17.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

17

18

BunooOpa3oBanue Kak pe3ynbTat
MHUKPOIBOTFOITUN

Cas3b MHUKPO3BOJIIOLUU 51
AMUAEMUOJIOTUH

18.10.2023

19.10.2023



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

MakposBonronus.

19 [TasieoHTOIOTMYECKME METOIbI 0 94.10.2023
W3Y4YEHUS IBOJTFOIIUN
20 buorpaduueckue MeTonbl W3YYCHHS 0
ABOJIIOIUHT 24.10.2023
DMOpHOIOTHYECKHE u
21 CpPaBHUTEIHLHO-MOP(HOIOTHIECCKHE 0 95.10.2023
METOJIbI U3YICHHSI BOTFOIIUN
MornekynsipHO-TEeHETHUECKHE,
22 OMOXMMHYECKHE M MaTEMaTHYECKHE 0 96.10.2023
METO/IbI U3YUYCHHSI SBOTIOIIUN
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH 0 31.10.2023
AnanTuBHas paauanmsi.
24 HepaBHomepHOCTB TEMIIOB 0
01.11.2023
SBOJTIOIUN
o5 HayuHble TUIIOTE3bI IPOUCXOKACHUS 0
JKM3HHU Ha 3emiie 01.11.2023
26 JloHay4dHbIe MIPEICTABIICHUS 0 0
3apOXKACHUU )KU3HU 02.11.2023
97 OCHOBHBIE 3Tamnbl HEOPTAHMYECKOU 0
SBOJTIOIAH 07.11.2023
28 ['unoTtessl 3apoXxKaeHUS KUZHU 0 bubmnorexa [IOK
08.11.2023  https://m.edsoo.ru/863ea5a6
Uctopust 3emmm wu  wmetombl €€
29 uzyuenus. Jlaboparopnas pabota 05 bubnnoreka [JOK
«M3yueHue 1 onucaHue MUCKOMaeMbIX 08.11.2023  https://m.edsoo.ru/863eatbhbe

OCTAaTKOB JPCBHUX OPraHU3MOB»



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

HauvanbHbpie 3Tanbl  OpraHUYecKOU

30 3BOJIIOIUU 0 09.11.2023
bu6mmoreka [IOK

31 DBOIIOLIUS DYKAPUOT 0 14.11.2023  https://m.edsoo.ru/863ea6be
OcHoBHbIE ATarnbl HBOJIIOLIUU
pacturenbHoro Mupa. IIpakTuueckas

32 pabora «M3yueHume ocoOeHHOCTEM 0.5 bubmmorexa [JOK

. 15.11.2023  https://m.edsoo.ru/863ea8bc
CTpOCHUS pacTeHui pa3HbIX
OTJIEIIOB)

33 OcHOBHbIE JTaIlbl 3BOJIIOLUU 0 bubnnorexa [HOK
JKUBOTHOTO MHUpaA 15.11.2023  https://m.edsoo.ru/863ea8bc
DBOJIOIUS KUBOTHBIX.

34 [Tpaktnueckas pabota «l3ydenue 05 bubnuorexa [JOK
ocoOeHHOCTeH CTPOEHUs 16.11.2023  https://m.edsoo.ru/863ea8bc
MO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMiie O 3paM U 0
nepuogam 28.11.2023

36 MaccoBbie BBIMUPAHUS — 0
HKOJIOTUYECKUE KPU3UCHI MPOIILIIOTO 29.11.2023

37 CoBpeMeHHbI! AKOJIOTUYECKUI 0
KPH3HC, €ro 0COOEHHOCTH 29.11.2023

38 CoBpeMeHHas cucrema 0 bubnuotexa [JOK
OpPTraHUYECKOTO MHUpPa 30.11.2023  https://m.edsoo.ru/863ea48e

39 OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI 0
OpraHU3MOB 05.12.2023

bu6mmorexa [IOK
40 AHTPONONIOTHS — HAyKa 0 HesloBeKe 0 06.12.2023  https://m.edsoo.ru/863eac2c
41 PasBurne MIpEeACTaBICHUI 0 0 bu6mmoreka [IOK



https://m.edsoo.ru/863ea6be
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MIPOUCXOXKICHUH YEJIOBEKA 06.12.2023  https://m.edsoo.ru/863eac2c
Mecro  4emoBeka B CHUCTEME
opranuveckoro mupa. JlaboparopHas
42 n i .
pabora «M3yuenue ocoOeHHOCTEH 0.5 07.12.2023
CTPOCHUS cKeJeTa YeJI0BeKa,
CBA3aHHBIX C MPSAMOXOKIACHHUCM
43 JIBrOKyIIHEe CHUITBI aHTPOTIOTEHE3a 0 bubmmorexa [JOK
T P 12.12.2023  https://m.edsoo.ru/863ead44
CooTHollIeHHE  OMOJOTMYECKHX U
44 COITMATBHBIX (hakTopoB B 0 13.12.2023
AHTPOIIOTEHE3e
4
5 OCHOBHBIE CTaJIUW AaHTPOTIOTCHE3a 0 14.12.2023
4 I1
6 AJICOTCHETHKA U TTAJICOTCHOMUKA 0 10122023
47 0
DBOJIIONNST COBPEMEHHOTO YeJIOBEKa 20.12.2023
Yenoseueckue pacel. I[Ipakrnueckas
48 abora «V3y4eHHE DKOJOTHUECKUX 0.5 bubmorexa HOK
P . i ' 21.12.2023  https://m.edsoo.ru/863eaea2
aJIanTaluii YeJI0BeKay»
49 MexaucCuuIIMHapHbIE METOJIbI 0
AHTPOIIOJIOTUHN 26.12.2023
50 0
3apoxIeHUE U Pa3BUTHE KOJIOTHH 27129023
Metonel skosoruu. JlaboparopHas
51 n 0.5
pabora «3yuenue l\feTO,ZLOB 98.12.2023
9KOJIOTHUECKUX UCCIICTOBAHMIN
52 3HaueHUe HKOJIOTMYECKUX 3HAHUU 0



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

IUIS YeoBeKa

09.01.2024

bu6mmoreka [IOK

>3 xozoriecKie GaxTopst 0 10.01.2024  https://m.edsoo.ru/863eafec
AoOuotnyeckue (aktopel. CBET Kak
9KOJIOTMYECKHMA ¢bakrop.

54 JlaGopaTopHast pabora «BplsBieHHE 0.5 bubmorexa LHOK

. 11.01.2024  https://m.edso0.ru/863eb10e
MPUCIIOCOOTCHU  OpPraHu3MOB K
BIIUSTHUIO CBETA)
AOunoTudeckue (hakTopHI.
TemmepaTypa Kak 3KOJOTMYECKUN

55 daktop.  JlabopatopHas  pabora 05 bubnnoreka [JOK
«Bp1saBIEHUE MPUCTIOCOOICHUI 16.01.2024  https://m.edsoo.ru/863eb10e
OpPTaHU3MOB K BIIUSTHUIO
TEMIIEPATYPHI»

AbuoTtnueckue gaxTopsl. BraxxHocts
KaK AKOJIOTMYECKUN ¢bakrop.

56 JlaGopatopHas pabota 05 bubnuoreka [IOK
«AHaTOMHYECKHE 0COOEHHOCTH 17.01.2024  https://m.edso0.ru/863eb10e
pacTeHuit u3 pa3HbIX MECT
oOHTaHU»

bubmuorexa [JOK

> Cpeast OOHTaIHs OPraiK3MOB 0 18.01.2024  https://m.edsoo.ru/863eafec

58 buonorunueckue puTmsl 0 93.01.2024

59 Kvznennble popMBbI OPraHU3MOB 0 94.01.2024

bubmuorexa [JOK
60 buomieckue daxropu 0 25.01.2024  https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348

61

3HayeHue OMOTHYECKUX
B3auMOJICUCTBUHI st
CyIIIECTBOBaHUSI OPTaHU3MOB B CpeJie
obuTanus

30.01.2024

62

DKOJIOru4yecKue XapaKTePUCTUKU
HOMYJISILIUU

31.01.2024

63

64

65

OcHOBHBIE TOKA3aTeNH MOMYJSALIUU:
YUCJIICHHOCTb, IJIOTHOCTb,
BO3pacTHas U MOJIOBasi CTPYKTypa

OCHOBHBIE TIOKa3aTen MOMMyJIAIUU:
pPOXKAACMOCTb, IIPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'pAll1

DKonoruyeckas CTPYKTYypa
MOoIyJIanun

01.02.2024

06.02.2024

07.02.2024

66

67

68

JuHampka  momymAmMuM 0 U e€
perysnus

Kpuseie pocra YUCJICHHOCTHU
nonyssuuy. Kpusble BBDKMBaHUS

DKojoruyeckas HUIIA BUJIA.
JlaGopatopHas pabora
«[Ipucrocobnenust ceMsiH pacTeHUH
K PacCeJICHUIO»

0.5

08.02.2024

13.02.2024

14.02.2024

69

Bun xak cucrema monynsiuuii

15.02.2024

70

71

3aKOHOMEPHOCTH  TIOBEJCHHUS |
MI/IFpaHI/Iﬁ JKUBOTHBIX

Coo0111ecTBO OPraHU3MOB - OMOILIEHO3

27.02.2024

28.02.2024

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eb46a

bubmuoreka [JOK

72
JKOCHETEMa KAK OTKPhITas CHETEMa 0 29.02.2024  https://m.edso0.ru/863eb46a
73 KpyroBopor BemectB u  IIOTOK 0
DHEPTUH B IKOCUCTEME 05.03.2024
74 OcHoOBHBIE TTOKA3aTENN SKOCUCTEMBI 0 bubmmorexa [JOK
06.03.2024  https://m.edsoo.ru/863eb5fa
7
5) DKOJIOTUYECKUE TUPAMUJIbI 0 07.03.2024
76 M3menenust cooO1IeCTB - CYKIIECCUU 0 12.03.2024
[Tpuponnsie HKOCUCTEMBI.
77 DKOCUCTEMBI oi?.ep u pex. 0 13.03.2024
DKOCHUCTEMBI MOpEH U OKEaHOB
[Ipuponusie DKOCHUCTEMBI.
78 DKOCUCTEMBI TYHApP, JECOB, CTEIEH, 0 14.03.2024
MyCTHIHBb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 19.03.2024
YpOoskocuCcTEMBI. [IpakTuyeckas
80 pabora «l3ydeHme w© oOIMcCaHUE 0.5 90.03.2024
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH ¢dbopmupoBaHus
81 OCHOBHBIX B3aUMOJIEUCTBUI 0 21.03.2024
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHU3MBI BO3IEHICTBUS
82 3arpsi3HEHUN  pa3HBIX THUIOB  Ha 0
CyOOpraHu3MEeHHOM, 26.03.2024

OpTraHUu3MCHHOM, MNOMYJIISIHNUOHHOM U



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

HKOCHUCTEMHOM YPOBHSX

83 buocpepa —  oOmernanerapHas bubnnoreka [HOK
o0osiouka 3emiu 27.03.2024  https://m.edsoo.ru/863ebb5e
84 VYuyenne B. W. Bepnanckoro o bubnmoreka [JOK
ouocdepe 28.03.2024  https://m.edsoo.ru/863ebb5e
85 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [JOK
ounochepsl 02.04.2024  https://m.edso0.ru/863ebd16
86 KpyroBopotsl BEIIECTB u
OMOTreOXMMHUYECKUE ITUKITBI 03.04.2024
87 3oHanbHOCTH OHocheprl. OCHOBHBIE
OHOMBI CyIIn 04.04.2024
88 YcToitunBoCTh OHOChepsI 16.04.2024
89 DKONOTUYECKHEe KPU3HCHI U HX
TIPUYHHBI 17.04.2024
%0 Bosaefictaie uezosexa Ha Gnocdepy 18.04.2024 Eggiir%?s;szgr(a/};&ebale
01 AHTpPOIIOTEHHOE  BO3JICHCTBUE Ha
PACTUTENbHBIN U KUBOTHBIN MUP 23.04.2024
92 OxpaHna npupo/sl 94.04.2024
93 OCHOBHbBIE TPUHLUIMBI YCTOWYHUBOIO bubnuorexa [JOK
pa3BUTHS YEJIOBEYECTBA U IIPUPOJIBI 25.04.2024  https://m.edsoo.ru/863ebale
ParnmonanbHOE MPUPOIONIONTBE30BaHUE
94 U COXpaHCHHUE HOJIOTHYECKOT
pa3H006§a3HsI 3eMJm6 S 02.05.2024
95 O6o006meHne o TEME
«MHUKpO3BOJIONHS U €€ Pe3yIbTaThI» 07.05.2024



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

O060061EeHNE o TEME

96 1 0
«Maxpo3BoJonHs U €€ pe3yabTaThD» 08.05.2024
O0600mmenue o TEME
97 «IIpoucxoxxeHne U pa3BUTUE KUZHU 1 0 14.05.2024
Ha 3emiie»
0O0001menue o TEME
98 «IIpoucxoxaenue 4eji0BeKa — 1 0 15.05.2024
AHTPOTIOTEHE3»
O06o061IeHe 0 TeMe «DKOJIOTHUS —
99 HayKa 0 B3aMMOOTHOLICHHSIX 1 0 16.05.2024
OpPraHU3MOBY
100 O606menne o Teme «OpraHu3Mbl U 1 0
cpena oOuTaHUs» 21.05.2024
101 O000merne 1Mo TeMe «DKOJOTHSI 1 0
BUJIOB U TIOMYJISIIIAI 22.05.2024
102 O6o6menne no teme «buochepa — 1 0
rio0anbHasg S3KOCHCTEMA 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; mon penakuumeid Ilaceunuka B.B., AxuumonepHoe 00IIeCTBO
«3natensctBO «IIpocBenienme»

» buonorusa, 11 xmacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
apyrue; mnon pepakiueit [laceunmka B.B., Axuuonepnoe o0miecTBo
«3narensctBo «IIpocBemenue»

* buonorus. O6mas O6uonorus, 10 xmacc/ 3axapoB B.b., MamontoB C.I'.,
Connn H.U., 3axapoa E.T.; mon pemakmueit 3axapoBa B.b., O6miectBo ¢
OTpaHUYEHHONW OTBETCTBEHHOCThIO «J/IPODAY»; AkiumoHepHoe OOIIECTBO
«3narensctBo «IIpocBemenue»

* buonorus. O6mas 6uonorus, 11 kmacc/ 3axapoB B.b., Mamonto C.I'.,
Conun H.U., 3axapoa E.T.; mon pemakumeit 3axapoBa B.b., O0mecTBO ¢
OTPAaHUYCHHOM OTBETCTBEHHOCTBIO «J/[PODA»; AKIHOHEpHOE OOIIECTBO

«M3parensctBO «IIpocBemienne»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
1. Teunop ., I'pun H., Crayt VY. buonorus, 1.1-3, Mocksa, «Mwup», 2001r.
2. buonorus/ O.Y. Mazyp, O.B. JlanteBa. - M.: Dxcmo, 2022, - 224 c. -

(HomarmHuii peneTuTop ¢ HArjasiAHBIMU BUIEOYPOKAMH )



3. buonorusa.10 knacc: yueOHO-mpakTHueckass kuura/ B.C. Poximos, E.A.
Hukumosa. - M.: U3gatensctBo "HanmonampHoe obOpaszoBanme", 2014 r. -
192¢. - (MoynbHBIN TPHUAKTUB)

4. buonorus. 11 kmacc. Monaynbubiii TpuaktuB-kypce/ B.C. Poxios, E.A.
Huxkumosa. - M.: M3natensctBo "HarmonansHoe oopazoBanue", 2015. - 272c.
5. EI'D no 6uomnoruu. [Ipaktuueckas noaroroska. - CI16: bBXB -IlerepOypr,
2022

6. buonorus: pemenue 3agad Ha EI'D/ E.B. benoropuesa, T.JI. beamaTepHbIX.
- M.: Dkcemo, 2019. - 288c. (COopHuK 3amay Jyisi MOAroToBkM K EI'D.
7. 30070Tvs TO3BOHOYHBIX: CIIPABOYHBIE MATEpHANIbl 10 AHATOMUU H
cuctematuke / A.C. Kpacaukos. ®EH HI'Y, 2021

8. buonorus B Tabmmiax, cxemax u pucynHkax / P.I'. 3asau. - PocroB n//l:
®enuke 2016

9. Atnac. OpraHnsl IBETKOBbIX pacTteHuit. / M. 2020.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

https://www.yaklass.ru/p/biologia

https://lesson.edu.ru/

https://4ege.ru/biologi/



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

https://bio-ege.sdamgia.ru/



