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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueObHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayonéunoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4yeOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEILHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIMeld OO0ydYaroUUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Helau M 3aJadax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fernaM ¢ TeMaM, paclpelielieHHe I0 KiaccaMm,
PEKOMEHIyeT MOCIEAOBATeIbHOCTh M3Y4YeHUsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C HM3yYeHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy  IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pasze >XKHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3ysbTaTaM OOy4YeHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oo0Imero oopasoBaHus
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIHH, SBOTIOLIUOHHOTO YUYEHUS U 3KOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOjaeHbl OWMOJIOTMYECKHE 3HAHHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takke HHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYUYAIONUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLUMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarlMuXcs Mo OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U YUeHHUE 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHUE
00yJaroIUMHUCsS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPABUJ,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpPraHu3Ma, MOMyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYeCKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUECKOrO0 MaTepHalia B COJAEPKAHUM MPOrPAMMBbI
no OHWOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUIITNX OMOJOTHYECKUX U IKOJOTUYECKUX MPOOIEeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU HMHTEpECa K ONpeAesEHHON o0nactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3sMh U OCOOCHHOCTSX OWOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEJTMPOBAHUE);

OBJIaZIcHUE OOYyYaIOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOpPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJOTHYECKUMHU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaroIleW NpUpOAHON cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, IpaBuia MOBEJICHUS B NMPUPOAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYalIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHel
OMOJIOTHYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBAaHUM, peleHUs] OMOJIOTUYECKUX 3a/1ay, MOJACITUPOBAHNUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0OPOBbSI
OKpYXXalOIUX  Jrojed  (coOmromeHuss Mep npouiaakTuku — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37JaHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpAa  OOYYaIOMUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJIeytoemMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero odpazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COAEp)KaHWs M HaIlpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJHEHUU TPOSKTHBIX M YYCOHO-MCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXAHUE OBYYEHUSA
10 KUIIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAMT B  IPOBEPKY
rocynapcTBeHHou uroroso arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBszanHbie ¢ Owonorueil. 3HaueHHWE OWOJOTHMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO34WCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnend, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTUU C OPYTUMH Haykamu», «CrucreMa OMOJOTHYeCKHX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIPOU3BEIACHHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIUOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
ouochepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHbBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIx cucteM. Metoapl Ouonormdeckod Hayku. HaOmromeHue, u3smepeHue,
AKCIEPUMEHT, CHUCTEMaTu3anusi, MeraaHanu3. [loHsATHE O 3aBUCHUMOW W HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TIOJYUYCHHBIX Pe3yNbTaToB. [IpUYMHBI MCKaXKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumelr u cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBONCTBa )KMBON MaTepum», Y pOBHH OPTraHU3ALMH KUBOM MPUPOIB», «CTpoeHNEe )KUBOTHON
KJIeTKW», «TKaHu  JKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIIOBEUECKOIO  OpPraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MIPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cmoiap30BaHWE Pa3TUYHBIX METOJOB TPU H3YUYCHHH >KHUBBIX
CHUCTEMM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEuYeHbIX aTroMoB, AudQepeHnHanIbHOe  EHTpU(YTrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JemMoHCcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHnme MeTOqOB KIETOYHOH Ouosoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIIOPETYJIsALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OHMOJIOrHYecKast pojb. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIUU 0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M nonucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XMMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuu
YIJIEBOJOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunujos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenune HykinenHOBBIX KUCIOT. HykieoTuabl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crtpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buomornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYHKH, UX (QYHKIUU B KIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjeKkyln. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzaun u opeanudecKui cunmes 6UOMONIEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoHCTpaLun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYNIbl Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYNl YIiieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBbIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopnas paGora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpoKapuOTHYECKOW KieTku. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crpoenrie U (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUta3MaTuueckodl wmeMmOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
M1a3MaTHYecKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HaTpUN-KaJIMEeBOro Hacoca. DHJIOIMTO3: MMHOLUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTEeHUH, rprOOB.

[Murtonnazma. L{uto3onms. I[lutockener. J[BmwkeHue uurtomiazMbl. OpraHoMIbl KJIETKH.
OnHOoMeMOpaHHBIE OpraHOWABI KIETKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus 6Oenkos 6 OIIIC. Cuntes
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas pyHkuus anmnaparta ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWIBI KJIETKH: MHUTOXOHIPHUM, TIACTUIBL. [Ipoucxoosicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpHHA U TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICIIMX
pacTeHUN.

HemeMmOpanHnbie opranousl kiaeTku CTpoeHne M (QyHKIUHM HEMEMOPAHHBIX OPraHOHJOB
kietku. Pubocombl.  Ilpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mmuxpogunramermol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOoK.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHue M [ABHKEHHE JKI'YTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBeli MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpPaLun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOEHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CTpoeHue
HIPOKAPUOTUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENApaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KIETOK.

JlabopaTopnasi paGora «/3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue IasMonu3a U JemIa3Moin3a B PaCTUTENIbHbIX
KJIETKax.

IIpakTHyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccuMUIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOoGHBIHK M  TeTepoTpodHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kietku: npespamieHue AT®D B 0OMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentbl. OTnuuus (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

[lepBrUYHBI CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUcenHblll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponb xnopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpoqyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIIHE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsI U X UCHOJIb30BaHUE
4eJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
0oe3HeH.

AspoOHBIE OpraHW3Mbl. JTanbl YHEPreTHYECKOro oOmeHa. [loAroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIIOKO3bI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOOMEHa BEIIECTB Tepel] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanuu

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi padora «lI3ydyeHue (QepMEHTaTUBHOTO pacIICIICHUS TEePOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHgopManus M peaju3anus e€é B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsauus akTUBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®@. XKakxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MPpolieccoB B KiieTke. KiieTounslil romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTaTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOXKHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeka, JKUBOTHbIX, pactenuil. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayua u ananuz 6orvuux maccueos («bigdatar) cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpaLun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIIN BUPYCay.

Tema 8. /KuzHeHHBbIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaronmux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTHUECKUN) NEpUOAbI
uHTEpPasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmmkanum — JTHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl u  TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKH — KapUOTHUIl. JIMIIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunslie XxpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJALIME B HUX MpoLEcChl. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsamusi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi kieToyHass THOENb —
arornTo3s.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEMKU.

JemoHCcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpeliKa
JTyKay.

JlaGoparopnas padora «/3yueHrue XxpoMOCOM Ha FTOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «HabmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBEKa. TWNBI JKUBOTHBIX TKAHEW: SIUTETUAIbHAs,
COEMHUTENbHAsA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOCHUs, (PYHKIMHA U PACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB M CHCTEM OpPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenunit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxkeHue opraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUN: TPONMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieyHas cucrema. Pedekc. CkenerHbie
MBIIIIIBI U UX padoTa.

[Muranue opranuszmoB. [lornomieHne BOJbI, YTIAEKUCIOTO Ta3a U MUHEPAIbHBIX BEIICCTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE IHUIIEBAapEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne sxuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe U JErodHoe
IbIXxaHue. JIpIxaHue TO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl 1 MJIIEKOMTUTAIOMUX. Perymsius npixanus. J[prxareapHbie 00BEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjiie, KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perynsius.

Boinenenune y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opransl BblieneHus. DuibTpanus, cekpenuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BblAeNeHus1. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOI
U BBIICTUTEIBHOM cucTeMaMu. BplieneHrne y MO3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u ¢pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3aIIMTA OpTraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOYHBIH M TymMOpajdbHBII HMMMYHHUTET.
Bpoxxnéuupldi W TpPHOOPETEHHBIM  crIeUPUUIECKUH UMMYHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpOKIEHHOTO HMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTe M perynsauus y OpraHu3MmoB. PazipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiius y pacteHuil. POCcToBble BelECTBA U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHAs peryisius y >KHBOTHBIX. HepBHas cucrema u e
OTZENbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi U SHAOKPUHHAs CHCTeMa >KMBOTHBIX MU uernoBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHIOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCITH», «MHOTOKIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«KopueBsie cuctembl», «Ctpoenue ctedisn», «CTpoeHHME JHMCTOBOM IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CHUCTEMay,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHUTETY,
«KummeunomnonocTHbie», «CxeMa MUTaHUs pacTeHHi», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOeHHE AO0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema mnrtuny, «HepBHas cucTeMa MIIEKOTHUTAIONIHX),
«HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHU3MOB,
MHUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapuu PacCTeHHUI pa3HbIX OT/ENIOB, BIIAYKHBIE MTpEnapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUIEKITUN OECITO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKA,
o0opymoBaHue Hns JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTAaHUS PACTECHUH,
pacuieruieHusl Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE s



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yyeHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJIIoYasi BEreTaTUBHOE) U 10JIoBOe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBeie kneTku, win ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornueckuii CMbICI MeHO3a U IIOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. [loyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOcOObI OIIOIOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00ua u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J[pobnenHue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTU IPOOJIEHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknaZKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUME YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUECKUX B3aUMOJCUCTBUM TIeHOB. BuusHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH CpEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbIl mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOro W HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunel pocta XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOTrMYECKHUE MTPOLECCHI.

PasMHokeHue u paszputue pacteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameroreHes y pacTeHM.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIJIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuii. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIIIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/Ibl», «Pa3MHOXXEHHE »HBIVIEHBD», «Pa3MHOXEHHE THAPBI»,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMAaTO30UAa»,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHEe MalicKoro
Kykay, «Pa3Butue capanun», «Pa3BuTHe IATyHIKN», «/{BOHHOE OIIOJOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBI LHUKI MXa», <«OKW3HEHHBI UK MNanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.



OOGopynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKICTOK U CTIEPMATO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH O3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IEHbl, AJbTEPHATUBHbIC INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTast JIMHUS, THOPUABI, reHOTHN, (QeHoturn. OCHOBHBIE METOJbl TC€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOobI TeHETUKIY, «CXEMBbI CKpEIBaHU».

JlabopaTopnasi padora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. llepBeiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuaoB nepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacieruieHus Ipu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHBIH ~ XapakTep  HacieIOBaHUS.
Pacmiennienue npu3HaKkoB MIPY HETIOJIHOM IOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LuTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. PadoTel T. Moprana. CuersieHHOe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHasi TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICMCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tonnmepns.

I'eHeTMYECKUIT KOHTPOJb pPAa3BUTHUSl PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEAEHUS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOIeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOrnom». ['eHeTHuecKkre acreKThl KOHTPOJISl U U3MEHEHUs! HaclleZICTBEHHON MH(OpMaIiy B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe noMmunnpoBanue», «CLUEIIEHHOE HACIEI0BaHUE
MPHU3HAKOB y Apo30huiby, «I eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuns», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb JAJisl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rTHOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JUISl JIEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(OUITBD».

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeapl npu (GopMupoBaHuH (eHoTHna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE TPHU3HAKH. BHIBI  HU3MEHUHMBOCTHU:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYUBOCThb. Ponb cpeabl B (GopMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAU(PUKAITMOHHON H3MEHYHBOCTH.

'enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JJaHUHM TEHETUIECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BH/IA.

MyTtanonHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOILIA3MATHYECKHE MYTAIUU.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYMHBI BOSHUKHOBEHHS MyTalui. MyTrareHbl W HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HaAcie008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KomOuHaTuBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopeHue»,  «leHeTHueckue
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KHBbIE W TepOapHBIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BApUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCJIEIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: FeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKuid. COBPEMEHHOE OMpeIesICHUE



TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombto [11[P-
ananmza. HacnencrBennbie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETHYECKUX 3a00JieBaHUM YesoBeKka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpanuu

Tabmuner u cxembl: «Kapuortum denoBekay, «MeToabpl M3YUYCHHS] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IpakTnyeckasi padbora «CocTaBiCHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHHUE CEeJeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoxa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTaHue mpou3BoauTesneil mo motroMctBy. OTOop 1Mo
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIN32
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK mus
IIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpHuan3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelmuBaHue, Wil ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecriogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUd u
JKUBOTHBIX. «3€1EHAsl peGoNIOYUsLY.

CoxpaHeHHEe U M3YYECHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX AUKUX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUuemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

IToprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L{eHTpBI TPOUCXOXKACHHS U MHOTOOOpa3Hs KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH», «METOIbl CEIEKIIUNY,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBuBKa pacTEHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaulyoHHass OWOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPaBIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO ITOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas umHkeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PacCTCHUM MU KUBOTHBIX.
Kpunobanku. Comaruueckasi THOpUAM3AIUS U COMATHYECKUil »MOpuorenes. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIHMLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToi TpaHCIUIAHTALUMU SIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl U T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYUPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHus U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menunuackue o6uorexnosnoruu. [loctrenoMmuas mudposas menununa. ITL[P-nuarnocTuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTEOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvomH)XeHepusi AN pa3pabOTKM  (QyHIaMEHTaJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTA U
ckaddonauHra s peneHus 3a1a4d NIepCoOHATM3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OoOecreyeHus] KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeIOBeKa U KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuupl u  cxembl:  «/crnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIEHUA B OMOJI0THI
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKHU3HB
Y Hay4Has JedarenbHocTh Y. JlapBuHa.



JBwkymme cuibel dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopun 3Bosronnu (CTI). HelTpanbHas TeOpust SBOIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoHCTpaL Ul

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. Jlunnero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (oOpMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHe», «llopoasl romyOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHUJI 3BOJIOLMMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJHOLIUN.

Tema 2. MuKpo03BOIIOLUSA U eé pe3yJIbTAaThI

[Tonmynsiuust Kak 3JeMeHTapHas eAuHUuLa 3BomolMH. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisaiuil. I3MeHenne reHo(oH/1a NOMyIIsIliMM KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBli€HHbIE W3MEHEHUs
yacToT ayuienedl B momynauusix. Dddext ocHoBarens. IDggexm OYmMulLiouHO020 20pPabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMySIui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampaistomuil ¢daktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: NBUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHUS )KUBOTHBIX.

[Tprcnioco0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsl npucnocobaeHnit
y OpraHu3MoB: Mopdonorndyeckue, QU3NOIOrHYECKHE, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpazoBaHue kak pe3yiabTaT MUKPOIBOJIOLUU.
N3onsauus — xiaroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(momummonu3anus, TuOpuaAn3aIus). JJIMTeTsHOCTh ABOFOIIMOHHBIX TTPOIIECCOB.

Mexannu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmMIOIMOHHOM OuoONMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035ieB. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsSIiuoHHas CTPYKTypa BUIaY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmwKyImme CHIBI  DBOJIOIUN,



«IKOJOTUYECKasT HM3OJIAIMS TIOMYJISIUNA CeBaHCKOW Qopenn», «l'eorpadudueckas W30IAIUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «[lomynsaiunoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYyILIECTBOBAHHEY, «MHIyCcTpHalIbHbIN MEJIAHU3M», «KuBble HCKOIIaeMBbIC»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMUYEeCKoe BMJI000pa3oBaHHE BHUJOB cHHUIL, «[lonummionasl pacteHuit», «KamycTHO-
peneUYHbINA THOPHIY.

ObopynoBanue: repdapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHUH, Yydesna NTUL U 3Bepeil pasHbIX BHUIOB, repOapuu
pacTeHui GJIN3KUX BUI0B, 00Pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTH.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOLMH. [[aleoHTOIOrNYeCKE METOIBI U3YUEHUS YBOJIIOLUU.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopel U (ayHbI
MaTEpPHKOB U OCTPOBOB. bruoreorpaduieckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHEe METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOI€HE3a M IOSBJICHMS SBOJIOLMOHHBIX HOBILIECTB.
["'omostornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyISpPHO-
reHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyYEHHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHUIIOT€HETUYECKUX JI€PEBbEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBwiia)  SBONMOUMHU. [lpunyun  cmeHvl  QYHKYUU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuK

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemMeHHbIE TAaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid kontuHeHTOB», «PenmukThl», «HavanbHble cTaguu SMOPHOHAIBLHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIeHUs IBOJIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN Y.

OO6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTAaTKOB OpPraHHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpoucxosxkaeHue U pa3BuTHe :KM3HU HA 3emJie

HayuHnble rumoTespl MpPOMCXOXKJIEHUS >XU3HM Ha 3emsie. AOuOreHe3 M NaHCHEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOXKIEHUHM JKU3HU (KpeauumoHu3M). ['Mmore3a MOCTOSHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumsr (T. Yex) m rumoresa «mvupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE U aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKajaa: 30Hbl, Pbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIONMU BbICHIMX pacTeHuid. OCHOBHBIE apoMop(do3bl pacTeHHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpIOBBIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX H NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U NEpUoAaM: apXeu, MpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mponeccoB. [losBineHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPHU3HCHI Mponuioro. IIpuumHbl U crienctBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuto
camo3apoxkJieHus: xu3Hm», «Cxema ombita C. Muepa, I'. FOpu», «3Ttansl HeopraHn4eckoin
sBoOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYECKOW SBOIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenmne Bupyca», «Apomopdosbl  pacteHuit», «PuHHOGUTEY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llamopoTHukm», «l 0n0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«UYneHucToHorue», «PBI0BIY, «3eMHOBOIHbBIEY, «IIpecmblikaroniuecs», «[Ituisy,
«Muekonmrarone», «Pa3BuTue IKM3HM B apxeWckou apey», «Pa3BuTHe JKH3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM 73pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEJIOB, KOJJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpEl, KOJUIEKLIMH OKaMEHEJOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass pabora «l3yueHne u oOnucaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paensl u 3agaun anTponosiorui. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YelIOBeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHUTEIHHO-MOP(]OIOrHUecKHe,
sMOpuosoruyecKkue, (HU3HOIOro-OMOXMMHYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBuxymue  cuibl  (pakTophl)  aHTpOMOreHe3a:  OMONOTMYECKHE,  COILUAbHbIC.
CootHorieHre OMOJOTHIYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHE TOHTH/bI — O0IIUE MPEIKN YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKH —
JBYHOTHE NpEeAKU HroAci. YenoBek yMmenblid, NEepBble M3TOTOBIEHUS OpyIuid Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K IPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. UenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JI€HHCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

DOBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJALUAX YEIOBEKa.
MyrtanunonHsli nponecc U nonmuMopdusm. IlonynsuuoHHble BOJIHBL, Apeii( I'eHOB, MUTpalys U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOHIHAS (DPKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHCcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOnseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKartomiel cpensl. BiausuHue reorpaduyeckoit cpeabl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBeKa.

MexauciurinHapaple MeTobl B (u3uWdecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  ucCCleNOBaHMS ~— NPUPOABI  yenoBeka.  MccimenoBaHwe — KOZBOJIIOLUU
OMOJIOTMYECKOT0 U COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpPaL U



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeTOAsl  aHTPOMONOTUNY», «[ ONIOBHOW MO3T  YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIME CHWJIBI aHTPOIOrEHE3a», «IDBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM Y4eI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn denoBekay», «IOTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUAIbHOM KYJIbTYphl NIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYCCKUMU W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elloBEeKa M Yepena IIMMIAaH3€, MOJENb KUCTH YelOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

Jladoparopuasi paGora «M3ydeHHe OCOOCHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUi YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSIX OpPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KAaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMHM C APYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBble HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHI OKpY’KaloLEH CpeJibl: JIOKaIbHBIMN,
pPErHOHAIIbHBIN U TJI00AIbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUM JUIS 4eJNOBEKa. JKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuyecTBa € Npuponoid. DOopMHUPOBaHUE 3KOJOTMYECKOW KYIbTYPbl U
HKOJIOTMYECKOM rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaLun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpel 1 cxembl: «Paznensl skogorum», «MeToasl 3KoI0runy», «CxeMa MOHUTOPUHTA
OKpYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Oxonoruyeckrue (aKTopbl U 3aKOHOMEpHOCTH MX JedctBus. Knaccudukanus
IKOJIOTMYECKHUX  (akTopoB:  abuoTHYecKHWe, OWOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JieMcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPraHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skoioruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmneparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
ITolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEp:KaHUIO
BojHOro Oananca. Kiaccudukanms pacteHuid mo OTHouleHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.



Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHe puTMbl. CyTOUYHbBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHou ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KHUBOTHBIX: THIPOOMOHTBHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHIA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPaHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3aUMOACUCTBUS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKITFOUCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GaxTopsl», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KXUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonornyeckne puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOro lecay, «llemu mutaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: Tepbapuu pacTeHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (AKTOPOB, TepOApUU  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHUH, OTHOCSIIMUXCS K TUTpoOpHUTaM,
KcepoduTam, Me30pHuTaM, KOMHATHBIC DPACTEHHs JaHHBIX TPYIN, KOJUIEKIUH IKHBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00Jala0IINX
4yepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIIUH YKUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTUYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrisgBieHHe TPUCTIOCOOIEHUN OPraHU3MOB K BIUSTHHIO CBETa.

JlaGopaTtopnas pabora «BblsiBIeHHEe NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTypPhI».

Jladboparopnasi pa6ora «AHATOMHMYECKHE OCOOCHHOCTH PACTEHMH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxos10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyISuu. [lomyssiust kak Ouojornyeckasl cucreMa.
Pons HeomgHopomHocTH cpeapl, pusznueckux OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(bopMHpPOBaHUN MPOCTPAHCTBEHHOM CTPYKTYpHI OMysAIuil. OCHOBHBIE TIOKA3aTeH MOMYJISALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

Okonornyeckast CTpykTypa momyisinud. OIeHKa YHCICHHOCTH TNOmyisiud. JlmHamuka
nonyasuu 1 e€ perymsiuus. buotuueckuil noreHuman nonyasuuu. MoenupoBaHue AMHAMUKU
nonynsuu. KpuBble pocTa ducieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsius



YHUCIIEHHOCTU TMOMYNSLMHA: poib (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 00 »sKojMOrMUecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumansHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomynsuuil. Apeansl BUIOB. BuIbl M MX JKM3HEHHBIE CTPAaTErHHu.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjgornueckue HWHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoOHCTpaL U

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU monyasuun», «lIpoctpancTBennas
CTpPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuisl OOMyssiquu», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonmoruueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PACCECHUIOY.

Tema 9. Jkos10rus coodmEecTB. IKOJOrH4eCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema kak oTkpeiTasg cucrema (A. Jk. Tencnu). DyHKUMOHANBbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenm u cetu. Abnorndyeckue OIOKK dSKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U MOTOK 3HEPTUU B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTeNIN SKOCUCTEMBL. buomacca u npoaykius. DKOJIOrH4eCKUe MUPaMHU/IbI
yucesl, OnomMacchl ¥ SJHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha cykneccuu. KimMakcHoe —cooOIIeCTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CMmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums wmexay
AQHTPOTIOTEHHBIMH M MIPUPOIHBIMU YKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposackas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
skocucteMax. Porb kackadnoeo aghghexma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPrUM W  BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OPraHU3MOB, NOMYJISUUA M SKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030elicmaus. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCHUCTEM.



JeMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIBHBIE TPYNIbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJIOTHUECKas
nupamuaa sHeprun», «OOpazoBanue Oonotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKoCUCTeMa 03epa», «ArpoueHos», «KpyroBopoT BeHIECTB UM TOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapuas o0ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporbl  BemectB U
OHoreoXMMHYECKHe HUKIBI (yriieposa, a3ora). PutmMuunocTs siBneHuil B uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, TyCThIHU, TPOIHYECKHE Jieca,
BBICOKOTOphsi. Knnmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHMS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uocepHbIX QYHKIHUI.

JleMoOHCTpaLuu

[optpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmume! u cxemsl: «I['eochepsr 3emnny», «KpyroBopoT a3ora B mpupoae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B Ipupoze»,
«OcHoBHBIE OuOMBI cymmny», «Kimmumarunueckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonuctBenubiii necy, «Ctenb», «CaBanHay, «IlycThIHSY,
«Tponmyeckuii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL BozjaeiicTtBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arps3sHeHue BOAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJONIONB30BAHUE M COXpaHeHHe Oumojorumueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX YKOJOTHYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €r0 BEpOSITHbIC OCIIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuvix 5KOCUCmeM.

JleMoHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenure mouBbl», «[lapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOJHbBIE
TeppUTOPUNY, «MOJEIHN YIIPABISIEMOTO MUPAY.

O6GopynoBanue: ¢dortorpadun OXpaHsIEeMbIX pacTeHUHW U KUBOTHBIX KpacHoW KkHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
POrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOTrPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIEyIOIINe  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCHUHCKON  TpaxkIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpagieHHoe pazeéumue BHYTPEHHUX
yOeXKICHHUI JIMYHOCTH HAa OCHOBE KIFOUEBBIX IIEHHOCTCH M MCTOPHYCCKHUX TPAIUIUN pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIUXCSl PYKOBOJACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TPUCYHIUMH  CHUCTEME
OuoJIOrMYecKOoro  O0pa3oBaHUs, HaIuuyue NPABOCO3HAHUSA  DKOJOTUYECKOHW  KYJIbTYPHI,
CNOCOOHOCMU CMA8UMb TIETTN U CTPOUTD KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe TpaBUJIaMH U HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT TIPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHHUS K  KyJbTypHOMY  HACICOUI0O H  TPAJAULHUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEMH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPEHHHUX
yOEXICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIECTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HATPaBIEHUH BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM  OOYYaromIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JIEATEIHPHOCTH MPH CO3JIAHUU YICOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€,

YMEHHE YUYUTHIBATH B  CBOMX JCWCTBHSIX  HEOOXOJAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUCOHBIX,
MO3HABATCIIBHBIX M HUCCIICAOBATEIBCKUX 3aJla4, YBAKUTCIBHOTO OTHOMICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPHUPOIbL,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIICHUE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAY€HUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOUYAsi CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MIOHUMaHUE SMOIIMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHKE U peaju3alus 3J0POBOro U 0Ee30MacHOro o0pasa KU3HU (30pOBOE MUTAHHE,
COOJII0/ICHNEe TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIBIXA,
perynsipHasi (u3uUecKas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HMUECKOMY U IICUXHUYECKOMY 3/I0pPOBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHUE TMOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS ATKOTOJS,
HapKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIINTAHUS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

UMHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJI0IMYECKUX IMPoOIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICHUH MPOoOJeM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOII0IeHNE
IpaBUI NOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHs B JKOCHCTEMaXx,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEl OKPYKAIOLICH NPUPOIHON cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUN U MPEIOTBPAIIATH UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpakTHUKE, NOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOIMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M  OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUHU LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaroLIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelIOBEeKa U OOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH Mpo0dieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0JIAa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMIEHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAay4HON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS JJIs aHalIW3a M OObBACHEHHs SBJICHUMN
OKpPY’KaIOIIer0o MHpa M HPOMCXOIAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 TMOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOCKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrusS» BKIIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHEe, HAOII0JEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUH OOYyYaIOlTUXCS,
CIIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHHUBEpcajbHble yueOHbIE JEWCTBUS B IO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oOO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBIE JEWUCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe JeCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETr0 OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 0a3oBbIe JJOrHYecKue JeHCTBHSA:

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh M aKTyalM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATH CBS3H C IPYTHMH ITOHSATHSIMH ),

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTAaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUsS (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJCHUS (MHIyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJIOTUYECKHX OOBEKTax, a TakKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATCIBHOCTh, OICHUBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE AeHCTBHSA:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOJIOTHUEH, KIIIOUEBBIMU
MOHATUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe3y e€ pelieHusl, HaxOIUThb AapryMEHThl [JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHHS 3aJaud pPe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TIPUOOPETEHHBIN OIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEJEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BbIIBUTaTh HOBBIE WUJEH, IPEAJararb OPUTMHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOLINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-MIOMYJISIPHOM JHUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHblE METOABI NpPU TOUCKE M OTOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUs Y4eOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY TpEACTaBICHUS OMOJIOTNYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTUYEeCKHE 3HAKU M CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HWHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) o01menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax >KM3HU, aKTUBHO y4acTBOBaTh B JHAllOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBHITIOJHEHHs TMpeiaraeMoil 3a7aud, YYUTHIBaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOH(QIUKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NMOHHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOSCETHUKY U B KOPPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAas IeATeJbHOCTh:

MOHMMATh ¥ UCIOJb30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI TpU
peleHn OMOIOTUYECKO MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dbopM B3aUMOJICHCTBUSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTCH KaXKJOr0 4jeHA KOJIJICKTHBA;

NPUHUMATh LIEJTM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3NIMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JACHCTBHUAMM:

1) camoopranu3zanms:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl BBISIBJICHHS TPOOJEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAaHOBKH B CBOMX
JEHUCTBUSIX M TOCTYNKAaX IO OTHOLICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSTEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaThH (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOHN APYAUIIMU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCHN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAJIN3€ PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX P aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPMIHLHOTO 00yYeHHsST 00y4YaroInuXCs
Oouonornu. OHM BKIIOYAIOT: crenuUYecKue s OHOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHUM, BHJbI
NEeSITEIbHOCTH MO TOJyYCHUIO HOBBIX 3HAHMH W MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX XKU3HEHHBIX CUTyauusx. [IpeqmerHbie pe3ysbTaTsl IPEICTaBICHbI 110 F01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUH O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny IpodIieM pallOHAIbHOIO IPUPOIONIOIb30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBONOJAraroline
OMOJOrNYEeCKre TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOperyJIsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usl U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJICHHUs], YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTMYECKHUX pSAJOB B HaciencTBeHHOW u3MeHunBocth H. M. Basuiosa), npuHIumsI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKApPUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHI,
’KUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YENIOBEKA,
MIPOLIECCOB  )KU3HEAEATEIbHOCTH, MPOTEKAIOIMUX B OpPraHu3Max pacTeHUM, KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, aMOpuoreHe3a, MoCTIMOPHOHATBLHOTO Pa3BUTHUS, PA3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKIAY OPraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHMi, >KUBOTHBIX M YEJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPTraHOB M HX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
LUKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHs, TEHOTUIIOM U (PEHOTUIIOM,
¢deHoTunom u (hakropamMu Cpeabl OOUTAHUS;

YMEHUE BBISBIIATH OTIUYUTENIbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeJIbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL,

YMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4yH, BBIBIATH NPUYUHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIEeIyeMbIMH OHOJOTMYECKMMH TpPOIeCCaMd U  SBJICHUSMH, JeNlaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaToB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHE PabOThI, COOMIONATh MpaBWiia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MOJYY€HHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIUHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIEC PE3yJbTAaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JIaCTH
Ouosornu W MenWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHanbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUU, CEIHCKOTO X031 CTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYEeCKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPEeCCHOHATBHOIO U BBICIIET0 00pa30BaHuUs.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBEYeCTBa, a TAaKkKe B PEIIEHHU BOMPOCOB
palMOHAIFHOTO TPUPOIONONBF30BaHUs, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YEJOBEKY, O BKJIAJIlE POCCHUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMON OMONIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormueckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomroruu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojactBa K. M. bopa), mpasuna (Muanmyma FO. JInbuxa,
9KOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), THUIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX U3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHMs, YepeaOBaHUS
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUM, JBUXKYIIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM U IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUS, €IMHCTBA UYEIIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YEJI0BEYECTBA,

yYMEHHUE pemaTh OWOJIOTHYECKHE 33Ja4H, BBIIBIATh MPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpoLleccaMM U SBJICHMSMH, JeaTh BBIBOJIBI HU
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE BBIIBUIaTh TUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1elb UCcCIeI0BaHUs, aHATIM3UPOBATh OJYUECHHBIE PE3Y/IbTaThl U JIeJ1aTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHEe, TMPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YYEHUYECKUX KOH(EPEeHIUX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOcO0ax MpeAoTBpAlleHUs TI100abHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHOM AesITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOJDKEHHE OHOJIOrMYecKoro oO0pa3oBaHHsS B OPraHU3aLUAX CPEIHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

buonorus xak
HaykKa

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypchbl

http :// school - collection . edu . ru / collection 'azeta
«buonorus» u cailT 11s yuureneit «5 uay Ha ypox
ouonorum» http://bio.1september. ru OTKpHITHII
kosute/pk: buonorus http :// college . ru / biology B

MTOMOIIIb YYUTEII0 ONOJIOTHH: 00pa30BaTEIbHbIN CalT
MNECDH HI'ITY http :// fns . nspu . ru / resurs / nat
Bremkounbnas sxonorus. IIporpamma «lllkonsHas
9KOJIOTUYECKasi HHUITHAaTUBay» http :// www . eco . nw .
ru Best Guonorusi: HayuyH0-00pa3oBaTeNbHbIN TOpTAl
http :// www . sbio . info B momo1s MouM yueHUKaM:
cait yuurens 6uonoruu A.IlL. Ilo3nHskosa http ://
www . biolog 188 . narod . ru I'ocynapcTBeHHBIH
JapsuHoBckuii Myseit http :// www darwin.museum.ru
JKuBble cymiecTBa: AIeKTpOHHAs WILTIOCTPUPOBAHHAS
sHIMKIoneaus http :// www livt.net 3aounast
ecTecTBeHHO-Hay4Has mkona (KpacHospck): yueOHble
MaTepuasbl 0 OMOJIOTUHU AJIs HIKOJILHUKOB http ://
wWWwWw . zensh . ru 3eeHbli NUII03: IyTEBOAUTEND 110
sKoslornueckuM pecypcam http :// zelenyshluz . narod .
ru 300KJ1y0: METa’HIUKIIONEANS O )KUBOTHBIX http ://
www . zooclub . ru 3oomornueckuit myzei B CaHKT-
[TerepOypre http :// www . zin . ru / museum
Konnenuum coBpeMeHHOT0 €CTECTBO3HAHUS:




buonornyeckas kapTuHa MUpa: IEKTPOHHBIN y4eOHUK
http :// nrc . edu . ru / est JlJaboparopust 60TaHUKH
Cankr-IlerepOyprckoro ropoJckoro Jsopia
TBOpUYECTBa IOHBIX http :// www . youngbotany . spb .
ru Jlaypeatsl HOOEIEBCKOW PEMUH 10 (PU3HOIOTUH U
Menunuue http :// n - t. ru/ nl / mf Megununckas
SHIMKJIONEM. AHaTOMUYecKui atiac http :// med .
claw . ru Mup *HBOTHBIX: 3JIEKTPOHHBIE BEPCUU KHUT
http :// animal . geoman . ru MockoBckast ropoackast
CTaHUUsA IOHBIX HaTypanucTos http :// www mgsun.ru
OnopHo-aBUraTeabHas CUCTEMa YeJIOBeKa:
oOpazoBarenbHbIi caiT http :// www . skeletos . zharko
. ru [Taneontonoruueckuit myseit PAH http :// www .
paleo . ru / museum IlomynsipHas sHIUKIIOTIE AU
«®Pnopa u payna» http :// www . biodat . ru / db / fen /
anim . htm IIpupona Ky36acca. Marepuansl ams
yuuTtens Ouonoru http :// prirodakem . narod . ru
ITpupona IOxHoi Crubupu u ee 3amuTHUKH http ://
ecoclub . nsu . ru [IpoGaemsr 3Bostonmu http :// www .
macroevolution . narod . ru [Ipoext Ecocom: Bc€ 00
skosorud http :// www . ecocommunity . ru [Ipoext
Herba: 6otannueckuii cepsep MockoBckoro
yHuBepcuterta http :// www . herba.msu.ru ITpoekr
Forest.ru: Bce 0 pocuiickux jiecax http :// www .
forest.ru IIpoekt «/lerckuiit dxo—HWHpopm»

JKusrie cucTeMbl
U UX U3yYCHHE

http :// www ecodeti.ru [Itumer Cpeaneit Cubupu http
:// birds . krasu . ru PacteHnus: 3nexTpoHHbIE BEpCUU
kHMUT http :// plant . geoman . ru Peakue u ncuesaromue
KUBOTHBIE Poccuu u 3apyOexns http :// www .
aseko.ru CoxpaHsieM 1 U3y4aeM BOJOEMBbI:




buosorusa kinetkun

0.5

9KOJIOrHueckuid mpoekT http :// edu . greensail . ru
Teopus 3BOIIOLIMYU KaK OHA €CTh: MaTEpUaIbI 10
Teopuu OHoIornueckoi 3somtonuu http :// biom .
narod . ru ®enepanbHblil 1ETCKUN HKOJIOTO-
Ouosorudeckuii eHTp http :// www ecobiocentre.ru
Yapnz apeun: 6uorpadus u kauru http :// charles -
darwin . narod . ru LleHTp 0XpaHbl AUKOH MPUPOJIBIL:
myOIMKaIMy 1Mo 3kosioruu http :// moseco . narod . ru
DKosoruyeckoe oopazoBaHue AeTell U 3yueHue
npupozs! Poccun. Dkonornyeckuit HeHTp
«9kocucremay http :// www . ecosystema . ru
DNEeKTPOHHBIN y4eOHUK 110 Ononoruu http :// www .
ebio.ru Onumnuael 1 KOHKypcbl buomenunuuckas
OJINMITHA/Ia IKOJLHUKOB http :// www . svb - ffm .
narod . ru Beepoccuiickas onmMnaga MKOJIbHUKOB 110
6uosioruu http :// bio . rusolymp . ru Beepoccuiickas
OJIMMITHAJIA IIKOJILHUKOB MO SKOJIOTHH Orosoruu http
:// eco . rusolymp . ru JluctaHIIMOHHAs DKOJIOTO-
Ouosornueckasi BAKTOpUHA —
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHbIA IPOEKT
http :// www . edu . yar . ru / russian / projects /
predmets / biology JlcTaHIMOHHBIE IBPUCTUYECKUE
OJIUMITHAJIBI TIO Ouosioru http :// www
eidos.ru/olymp/bio JlucTaHIIMOHHBIE 3BPUCTUYECKHE
OJIMMITNAJBI 110 KOJIoTUu http :// www
eidos.ru/olymp/ecology Obmiepoccuiickuii KOHKypc
MPOEKTOB «3anoBeaHble ocTpoBa Poccun»

http :// www ecodeti.ru ITtunsr Cpenneit Cubupu http
:// birds . krasu . ru PacteHus: 31eKTpOHHBIE BEPCUU
kHMT http :// plant . geoman . ru Peakue u ucuesaromue




JKUBOTHBIE Poccuu u 3apyOexns http :// www .
aseko.ru CoxpaHsieM U U3y4yaeM BOJIOEMBI:
sKoJoruueckuit nmpoekrt http :// edu . greensail . ru
Teopus 3BOIIOLIMY KaK OHA €CTh: MaTepUabl 11O
Teopuu OHooruueckon 3somtonuu http :// biom .
narod . ru ®enepasibHBIN AETCKHUI IKOIOTO-
ouosornueckuit ieHTp http :// www ecobiocentre.ru
Yapnz Jlapsun: Ouorpacdus u kauru http :// charles -
darwin . narod . ru LleHTp oXpaHbl AUKOU MPUPOJIBI:
myOauKanuu 1o sKosioruu http :// moseco . narod . ru
DKosornyeckoe 00pa3oBaHHe ACTEH U N3yueHHE
npupoasl Poccnn. DKonoruueckuii HEHTp
«9kocucremay http :// www . ecosystema . ru
DNEeKTPOHHBIN y4eOHUK 110 Oromoruu http :// www .
ebio.ru OnuMnuaasl ¥ KOHKYpchl buoMenuunnckas
OJIUMITNA/IA IIKOJBHUKOB http :// www . svb - ffm .
narod . ru Beepoccuiickas omMInaza MmMKOJIbHUKOB 110
6uosioruu http :// bio . rusolymp . ru Beepoccuiickas
OJINMITHA 1A IKOJLHUKOB 10 AKOJIOTUHU Onosoruu http
:// eco . rusolymp . ru JlucTaHIIIOHHAS KOJIOTO-
Ouosoruueckasi BAKTOpUHA —
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHbIA IPOEKT
http :// www . edu . yar . ru / russian / projects /
predmets / biology JlucTaHIIMOHHBIE IBPUCTUYECKUE
OJIUMIIHABI IO 6uosioruu http :// www
eidos.ru/olymp/bio JlucTaHIMOHHBIE IBPUCTUUYECKUE
OJIMMITHA/IBI TIO 3KoJioruu http :// www
eidos.ru/olymp/ecology OO0miepoccuiickuii KOHKYPC
MIPOEKTOB «3amnoBeiHble ocTpoBa Poccun»

XuMuyeckas

10

http :// school - collection . edu . ru / collection I'azera




OpraHn3anusa
KICTKHU

Crpoenue u
(GYHKIIMH KJIETKH

«buonorus» u calT s yuuteneu «5 uay Ha ypok
O6uosorum» http://bio. I september. ru OTKPBITHIH
koyuek: buonorus http :// college . ru / biology B

MIOMOIIIb YYUTEII0 ONOJIOTHH: 00pa30BaTEIbHbIN CaT
WEC3H HI'TIY http :// fns . nspu . ru / resurs / nat
BuemkonbHas sxonorus. [Iporpamma «lllkonbHas
9KOJIOTMYeCcKasi MHUIIMaTuBay http :// www . eco . nw .
ru Best Guonorus: HayuyHO-00pa3oBaTeIbHBINA TOPTAl
http :// www . sbio . info B nomo1is MouM yuyeHUKaM:
caiit yuurens ouonoruu A.I1. TToznuskoBa

http :// school - collection . edu . ru / collection I'azera
«buonorusy» u caiit ans yuureneit «51 uay Ha ypox
Ouosorumn» http://bio.1september. ru OTKPBITHIN
kosute/pk: buonorus http :// college . ru / biology B

MIOMOIIb YYUTEI0 OMOJIOTuU: 00pa3oBaTeabHbIN caliT
HNECOH HITIY http :// fns . nspu . ru / resurs / nat
BremkounbHas sxonorus. IIporpamma «IlIkonsHas
9KOJIOTUYECKasi HHUITHAaTUBay http :// www . eco . nw .
ru Best Guonorusi: HayuyH0-00pa3oBaTeNbHbIN TOpTAal
http :// www . sbio . info B momo1s MouM yueHUKaM:
caiit yuurens 6uonoruu A.IlL. ITo3nHskoBa

(OOMEH BELIECTB U
npeBpalicHue
DHEPTUU B KIIETKE

http :// school - collection . edu . ru / collection I'azera
«buonorus» U cat 11 yuureneu «l uny Ha ypok
Ouoiorumn» http://bio.1september. ru OTKpBITHIN

kosek: buonorus http :// college . ru / biology B
MOMOIIh YYUTEI0 OMOJIOTHHU: 00pa30BaTENbHBIN CAalT
WEC3H HI'TIY http :// fns . nspu . ru / resurs / nat
BremkonbHas skomorus. [Iporpamma «lllkonbHas
IKOJIOTUYECKasi HHUITHATHBay» http :// www . eco . nw .




HacnencrBennas
uHpopManus u
peanmuzanus €€ B
KJIETKE

JKu3HeHHBIN UK
KJIETKHU

0.5

ru Bes Ononorus: HayuH0-00pa30BaTeNIbHbINA OPTAT
http :// www . sbio . info B nomo1s MouM yueHuKaMm:
caiit yuurens ouonoruu A.I1. ITo3nHsakoBa

http :// school - collection . edu . ru / collection 'azeta
«buonorus» u calt s yuutenen «5 uay Ha ypok
Oouosorum» http://bio.1september. ru OTKPBITHIN

koyuek: buonorus http :// college . ru / biology B
MTOMOIIIb YYUTEIIO ONOJIOTHH: 00pa30BaTEIbHbIN CaT
MECDH HI'TIY http :// fns . nspu . ru / resurs / nat
BremkounbHas sxonorus. IIporpamma «llIkonsHas
3KOJIOrHYecKast tHUIaTuBa» http :// www . eco . nw .
ru Best Ononorusi: HayuH0-00pa30BaTeNIbHBIN OPTAI
http :// www . sbio . info B nomois MouM yuyeHUKaM:
caiit yuurens ouonoruu A.I1. TTo3nusikoBa

http :// school - collection . edu . ru / collection I'azera
«buonorus» U calt U1 yuurenen «l uny Ha ypok
O6uosiorun» http://bio. 1september. ru OTKpPBITHIN
kosek: buonorus http :// college . ru / biology B

MIOMOIIb YYUTETI0 OMOJIOTHH: 00pa30BaTENbHbIN caT
HNECOH HITIY http :// fns . nspu . ru / resurs / nat
BremkounbHas sxonorus. IIporpamma «IlIkonsHas
IKOJIOTUYECKast HHUITHATHBay http :// www . eco . nw .
ru Best Guonorusi: HayuyHO-00pa3oBaTeIbHBIN TOpTal
http :// www . sbio . info B momo1s Moum yueHukam:
caift yuurens 6uonoruu A.IlL ITo3nHskoBa

Ctpoenue u

byHKIUA
OpraHU3MOB

17

1.5

http :// school - collection . edu . ru / collection I'azera
«buonorus» U cat 11 yuurenen «l uny Ha ypok
Ouoaorumn» http:/bio.1september. ru OTKpBITHIN

kosek: buonorus http :// college . ru / biology B




MIOMOIIb YYUTEII0 OMOJIOTUU: 00pa30BaTEeIbHBIN CaliT
WEC3H HI'TIY http :// fns . nspu . ru / resurs / nat
Bremkoubnas sxonorus. IIporpamma «lllkonsHas
JKOJIOTUYECKast HHUITMaTUBa» http :// www . eco . nw .
ru Best Ononorusi: HaydHO-00pa30BaTEIbHBIN OPTAT
http :// www . sbio . info B momo1s MouM yuyeHHuKaMm:
cat yuurens ononorun A.Il. [To3nHsakoBa

10

11

PasmHoxeHne n
pa3BUTHE
OpTraHU3MOB

I'eneruka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYHUBOCTH
OpraHu3MOB

1.5

0.5

http :// school - collection . edu . ru / collection I'azera
«buosorus» U calt U1 yuureneu «Sl uny Ha ypok

Ouoaorumn» http:/bio.lseptember. ru OTKpBITHIN
kosute/pk: buomnorus http :// college . ru / biology B
MIOMOILb YYUTEI0 ONOJIOTHH: 00pa30BaTeIbHbIN caiT
HNECDH HI'ILY http :// fns . nspu . ru / resurs / nat
BremkonbHas sxkonorus. IIporpamma «lllkosbHas
JKOJIOTUYECKast HHUITHATUBay» http :// www . eco . nw .
ru Best Guonorusi: HayuyH0-00pa3oBaTenbHBIN TOpTAl
http :// www . sbio . info B momo1s MouM yueHuKam:
caiit yuurens ouonoruu A.I1. ITo3nHsakoBa

http :// school - collection . edu . ru / collection I"azera
«buonorus» u calt 11 yuutenen «5 uay Ha ypok
Ouoaorumn» http://bio.1september. ru OTKpbITHIN
kosutepk: buosnorus http :// college . ru / biology B

TTOMOIIIh YIUTEII0 OMOJIOTHN: 00pa30BaTEIbHBINA CAaUT
HUECOH HITIY http :// fns . nspu . ru / resurs / nat
BnemkonbHas skonorus. [Iporpamma «lllkonbHas
JKOJIOTUYECKasi UHUIMaTUBa» http :// www . eco . nw .
ru Best Guonorust: HaydyHO-00pa3oBaTebHBIN TOPTAI
http :// www . sbio . info B momo1s MouM yueHUKaMm:
caut yunrens omonorun A.Il. [To3nHsaxoBa




12 3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

13 3aKOHOMEPHOCTH

U3MCHYNBOCTH

10

http :// school - collection . edu . ru / collection 'azera
«buonorus» u calt 11 yuurtenen «5 uay Ha ypok
O6uosorum» http://bio. I september. ru OTKPBITHIHA

kosek: buonorus http :// college . ru / biology B
MIOMOIIIb YYUTEII0 ONOJIOTHH: 00pa30BaTeIbHbIN CaiT
MECDOH HITIY http :// fns . nspu . ru / resurs / nat
Bremkoinbnas sxonorus. [Iporpamma «lllkonbHas
3KOJIOrHyecKast tHUIMaTuBa» http :// www . eco . nw .
ru Best Guonorus: HayuyHO-00pa3oBaTeIbHBIN TOPTAl
http :// www . sbio . info B nomois MouM yueHUKaM:
caiit yuurens ouonoruu A.I1. Tlo3nHsakoBa

http :// school - collection . edu . ru / collection I'azera
«buonorus» u caiit ans yuureneit «f1 uay Ha ypox
Ouosorum» http://bio.1september. ru OTKPBITHIN

kosutepk: buomnorus http :// college . ru / biology B
MTOMOIIb YYUTEI0 OMOJIOTUU: 00pa30BaTeIbHbIN caliT
HUECOH HITIY http :// fns . nspu . ru / resurs / nat
BremkounbHas sxonorus. IIporpamma «llIkonsHas
JKOJIOTUYECKasi HHUITHAaTUBa» http :// www . eco . nw .
ru Best Ononorust: HayuH0-00pa30BaTeNbHBIN MOPTA
http :// www . sbio . info B momo1s MouM yueHUKaM:
caift yuurens 6uonoruu A.IlL Ilo3nHskoBa

I'eneTuxka
yeJIoBeKa

14

0.5

http :// school - collection . edu . ru / collection I'azera
«buonorus» u cat 11 yuureneu «Sl uny Ha ypok
6uosorum» http://bio. I september. ru OTKpPBITHIH
kosek: buonorus http :// college . ru / biology B

MIOMOIIb YYUTEII0 ONOJIOTHH: 00pa30BaTeNbHbIN cailT
WEC3H HI'ITY http :// fns . nspu . ru / resurs / nat
BuemkonbHas skonorus. [Iporpamma «llIkonbHas




16

Cenexius
OpPTaHU3MOB

buorexHonorus u
CUHTETUYECKAA
ouoJiorus

JKOJIOTMYECKasi MHUIIMaTuBay http :// www . eco . nw .
ru Best Ononorusi: HayuHO-00pa30BaTENIbHBIN MOPTAI
http :// www . sbio . info B nomo1s MouM yueHuKam:
cait yuurens ouonoruu A.IlL [lo3nusxoBa

http :// school - collection . edu . ru / collection 'azera
«buonorus» u calT s yuuteneu «5 uay Ha ypok
O6uosiorum» http://bio. I september. ru OTKPBITHIHA

kosuek: buonorus http :// college . ru / biology B
MTOMOIIIb YYUTEII0 ONOJIOTHH: 00pa30BaTEIbHbIN CalT
MNECDH HI'TIY http :// fns . nspu . ru / resurs / nat
Bremkonbnas sxkonorus. IIporpamma «lllkonbHas
3KOJIOrHYecKast tHUIMaTuBa» http :// www . eco . nw .
ru Best Guonorus: HaydyHO-00pa3oBaTeIbHBINA TOPTAl
http :// www . sbio . info B nomois MouM yuyeHUKaM:
caiit yuurens ouonoruu A.I1. TTo3nHsakoBa

http :// school - collection . edu . ru / collection I"azera
«buonorus» U calt U1 yuurenen «l uny Ha ypok
O6uosiorum» http://bio. 1september. ru OTKPBITHIN
kosek: buonorus http :// college . ru / biology B

MIOMOIIb YYUTEI0 OMOJIOTuU: 00pa30oBaTeNbHbIN CaliT
HNECOH HITIY http :// fns . nspu . ru / resurs / nat
BuemkonbHas skonorus. [Iporpamma «llIkonbHas
IKOJIOTUYECKast HHUITHATHBa» http :// www . eco . nw .
ru Best Guonorusi: HayuyHO-00pa3oBaTeIbHBIN TOpTal
http :// www . sbio . info B momo1s MouM yueHUKaMm:
caift yuurens 6uonoruu A.IlL ITo3nHskoBa

17

PeszepBHOE Bpems

http :// school - collection . edu . ru / collection I'azera
«buonorus» U cat 11 yuurenen «Sl uny Ha ypok
O6uosorum» http://bio. Iseptember. ru OTKPBITHIHA




koJutek: buosorus http :// college . ru / biology B
MIOMOIIIb YYUTEII0 ONOJIOTHH: 00pa30BaTEIbHbIN CaT
WEC3H HI'TIY http :// fns . nspu . ru / resurs / nat
BremkoubHas sxonorus. IIporpamma «lllkonsHas
JKOJIOTUYECKast HHUITMaTUBa» http :// www . eco . nw .
ru Best Guonorusi: HayuyHO-00pa3oBaTeIbHBIN TOpTAal
http :// www . sbio . info B momo1s MouM yuyeHHUKaM:
caiit yuurens ouonoruu A.I1. TToznHskoBa

OBILEE KOJIMYECTBO
YACOB 110 [TIPOTPAMME

102

14




11 KJIACC

HauMeHnoBaHue Koaun4decTBO 94acoB
Nen/m | pa3nesioB M TeM KoHnTpoJibHbIe
Bcero
nmporpaMmMabI paﬁDTbI

3apokJeHUE U pa3BUTHE

SBOIIOIHOHHBIX 4 0
MPEJCTaBICHUH B
ounosornu
MuKpOo3BOIIIONHUS U €€
P 14 0

pe3yNbTaThl

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

http :// school - collection . edu . ru / collection
lNazera «buonorus» u cait nus yunureneit «51
uay Ha Ypok Omosorum» http://bio.1september. ru

OTkpsIThIN KOJUTeK: bruonorus http :// college .
ru / biology B momorip yuurento OMOI0Tuu:
obpazoBatenbHbii cait MECOH HITIY http ://
fns . nspu . ru / resurs / nat BHemkonpHas
skosorus. [Iporpamma «llIkonpHas
3KOJIOrryecKast utHuImaTuBay http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3oBaTenbHbIN noptai http :// www . sbio .
info B momoIp MOUM ydeHUKaM: CalT yauTemns
ounonoruu A.Il. ITo3gusikoBa

http :// school - collection . edu . ru / collection
l'azera «buonorus» u caut s yuurenen «51
Uy Ha ypoK Oronorum» http:/bio.1september. ru
OTkpaITHIN KOJUTeK: bruonorus http :// college .

ru/ biology B momorp yauTento OHoaoruu:
obpazoBarenbubiii cant UECOH HITIY http ://
fns . nspu . ru/ resurs / nat BHemkonpHas
skonorus. [Iporpamma «llIkonpHas
JKOJIOTHYecKast tHUIMaTuBay» http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3oBaTenbHbIN nopTai http :// www . sbio .




MakposBomtonus u eé
pe3yIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie

IIpoucxoxnenue

15

10

1.5

info B momoIis MOMM y4eHHKAM: CalT YUUTEIIs
ouonoruu A Il I[Mo3nHsakoBa

http :// school - collection . edu . ru / collection
l'azeta «buonorusi» u calt 1 yuurenen «51
Wy Ha YpOK Onoiorum» http://bio.1september. ru
OTtkprIThIN KOJIEMK: bruonorus http :// college .

ru / biology B momorip yuurento Ouonoruu:
obpaszoBarenbHblii cailt UECOH HITLY http :/
fns . nspu . ru / resurs / nat BHemkonsHas
skonorus. [Iporpamma «llIkonpHas
3KOJIOrnyecKast uHuImaTuBay http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3zoBaTenbHbIi moprtai http :// www . sbio .
info B noMouis MOMM yyeHUKaM: CalT yuyuTens
ounonoruu A.Il. ITo3gusikoBa

http :// school - collection . edu . ru / collection
l'azera «buonorus» u cat s yuurenen «1
uay Ha ypok Omosorum» http://bio.1september. ru
OTkpsIThIN KOJUTeK: buonorus http :// college .

ru/ biology B momotip yuuTento OMoI0Tuu:
oOpasoBarenbHblil cailt MUECOH HITIY http :/
fns . nspu . ru/ resurs / nat BHemkonpHas
skosiorus. [Iporpamma «IllkonpHas
9KOJIOTUYECKast HHUITHaTHBay http :// www . eco
.nw . ru Bes Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN noptai http :// www . sbio .
info B moMons MoMM yuyeHUKaM: CalT yuyuTenst
ounomnorun A.IL Tlo3aHskoBa

http :// school - collection . edu . ru / collection




YCJIOBEKA — aHTPOIIOI'CHES

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHu3MOB U
HaJ0praHN3MEHHBIX
CUCTEM C OKpY Karolen
cpenou

OpraHu3mebl 1 cpena
oburanusg

0.5

1.5

l'azeta «buonorusi» u calT mis yuurenen «51
uy Ha ypok Ouosiorun» http://bio.1september. ru
OTkpeIThIN KOJUTeK: bruonorus http :// college .

ru / biology B momorip yuurento 6noioruu:
obpazoBatensHbii caiit UECOH HITLY http ://
fns . nspu . ru / resurs / nat BHemkoapHas
skosiorus. [Iporpamma «llIkonpHast
3KOJIOrnyecKast uHuImaTuBay http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3zoBaTenbHbIi moprtai http :// www . sbio .
info B nomorib MOUM ydyeHUKaM: CalT yuuTess
ouonorun A.Il. [To3nHsikoBa

http :// school - collection . edu . ru / collection
l'azera «buonorus» u cait nus yuureneit «51
Uy Ha ypok Ouosiorum» http://bio.1september. ru

OTtkprIThIid KOMIEMK: bruonorus http :// college .
ru / biology B momotip yuuTento 6Moa0Tuun:
obpazoarenbubiii cait UECOH HITIY http ://
fns . nspu . ru / resurs / nat BHemkonpHas
skonorus. IIporpamma «llIkonpHas
3KOJIOTHYecKast tHUIMaTuBay http :// www . eco
.nw . ru Bes 6uonorus: Hay4HO-
oOpa3oBaTenbHbIN noptai http :// www . sbio .
info B momonis MOUM ydeHUKaM: CaliT yuuTesns
ounonoruu A.Il. ITo3gusikoBa

http :// school - collection . edu . ru / collection

l'azera «buonorus» u caut s yuurenen «51
Uay Ha ypok Ouosorum» http://bio.1september. ru

OTtkpeIThIi KOJIemK: bruomorus http :// college .




ru / biology B momo1p yuuTento OHoa0ruu:
obpazoBatensHbii cait MECOH HITLY http ://
fns . nspu . ru / resurs / nat BHemkonpHas
skosorus. [Iporpamma «llIkonbHas
JKOJIOTHYEeCKast HUIMaTuBay» http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpasoBarenbHbIN TTOpTai http :// www . sbio .
info B noMonis MOMM yyeHUKaM: CalT yuuTenst
ouosnoruun A.Il. [To3nHsakoBa

DKOIOrus BUAOB U
MOMYJISIUANA

0.5

http :// school - collection . edu . ru / collection
l'azera «buonorus» u cait nis yuureneit «51

Uy Ha YpOK Ouonorum» http://bio.1september. ru
OTkpsIThIN KOJUTeK: bruonorus http :// college .
ru / biology B nmomomip yuurento 6uonoruu:
obpazoBarenbubiii cait UECOH HITIY http ://
fns . nspu . ru / resurs / nat BHemkonpHas
skosorus. [Iporpamma «lllkonpHas
9KOJIOTUYECKasi HHUITHaTHBay http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3oBaTenbHbIN noptai http :// www . sbio .
info B momors MoMM yueHHKaM: CallT yuauTes
6uonoruu A.I1. ITozausikoBa

DKOJIOTHS COO6H.ICCTB.
OKOJIOTHYECKHE CUCTEMEI

12

0.5

http :// school - collection . edu . ru / collection
l'azeta «buonorusi» u cant ais yuurenen «51
Uay Ha ypok Omosorum» http://bio.1september. ru
OTkpsIThIN KOJUTeK: bruonorus http :// college .
ru / biology B momorip yuntento 6MOI0THH:
obpazoBatenbHbii caiiT MUECOH HITLY http ://
fns . nspu . ru / resurs / nat BHemkoapHas




skosiorus. [Iporpamma «llIkonpHas
JKOJIOTHYEeCKast HHUIMaTuBay» http :// www . eco
. nw . ru Bes 6uonorus: Hay4HO-
oOpa3oBatenbHbIN moprtan http :// www . sbio .
info B nomomip MOMM y4eHUKaM: CalT yuuTesns
ouosnoruun A.Il. [To3nasAkoBa

10

buocdepa — rmobdanpHas
IKOCHCTEMA

http :// school - collection . edu . ru / collection
l'azera «buonorus» u caut 1 yuurenen «1
Uy Ha ypok Ouosiorun» http://bio.1september. ru

OTkpoITHIN KOJUTeIK: bronorus http :// college .
ru / biology B nomomip yuurento 6uonoruu:
oOpazoBarenbHblil cailt MECOH HITLY http ://
fns . nspu . ru / resurs / nat BHemkoapHas
skonorus. [Iporpamma «IllkonsHas
9KOJIOTUYECKast HHUITHaTUBay http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpazoBarenbHbIN TTopTai http :// www . sbio .
info B nomonib MOUM ydeHUKaM: CaliT yuuTess
ouonoruu A.Il. ITo3gusikoBa

11

YenoBek M OKpyXkKaromas
cpena

http :// school - collection . edu . ru / collection
l'azera «buonorusi» u cant ais yuurenen «51
Uy Ha Ypok Ouosiorum» http://bio.1september. ru

OTtkprIThIN KOMIEmK: bruomorus http :// college .
ru/ biology B momo1p yauTento 6Hoaoruu:
obpazoBatenbHbii caiT MUECOH HITLY http ://
fns . nspu . ru / resurs / nat BuemkonsHas
skosorus. [Iporpamma «lllkonpHas
JKOJIOTHYeCcKast HUIMaTuBay» http :// www . eco
.nw . ru Bes Guonorust: Hayq9HO-




12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

7.5

oOpazoBarenbHbIN TTOpTai http :// www . sbio .
info B nomomib MOUM ydeHUKaM: CalT yuuTess
ouomnorun A.I1. Tlo3aHsKOBa

http :// school - collection . edu . ru / collection
l'azeta «buonorusi» u canT mis yuurenen «51
Uy Ha YpOK OMoorum» http://bio. Iseptember. ru

OTkpoITHIN KOJUTeK: bruonorus http :// college .
ru / biology B moMorip yaurento OHOI0THH:
obpaszoBarenbHbli caiit UECOH HITLY http ://
fns . nspu . ru / resurs / nat BHemkonpHas
skonorus. [Iporpamma «IllkonbHas
3KOJIOrnyecKast uHuImaTuBay» http :// www . eco
.nw . ru Bes 6uonorusi: Hay4HO-
oOpa3zoBaTenbHbIi moprtai http :// www . sbio .
info B momonib MOUM ydeHUKaM: CaliT yuuTess
ounonoruu A.Il. ITo3gusikoBa




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoaudecTBO 9acoB

Ne
o/ Tema ypoka Beero KonTtpoJubHbie
padoThI

bronorns xak

KOMIUIEKCHAs HayKa 1

KaK 4acThb 1 0
COBPEMEHHOTO

oO1IecTBa

IIpakTuyeckue
padoThI

Jlara
U3y4YeHUS

04.09.2023

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yaurtesnen «5 ugy Ha ypok
Ooumostorun» http://bio.1september. ru

OTKpbITHIH KOUTeK: bruonorus http ://
college . ru / biology B momomp yunremnto
Ounosorun: 0Opa3zoBaTEIbHBIN CAUT
HNECDH HI'TILY http :// tns . nspu . ru/
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «llIkonbHas FKOIOTHYECKAS
MHULMATUBA» http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIN TopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikOBa

JKuBrie cuCcTEMBI U UX
CBOMCTBA

05.09.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuutenen «5 uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbIThIH KOTemK: buonorus http ://
college . ru / biology B momors yuutento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT




MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAS SKOJIOTHSL.
IIporpamma «llIkonpHas dKoJIOTHYECKas
MHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTai http :// www .
sbio . info B momors MonM yueHUKaM:
caiit yuurens ouonoruu A.I1.
Ilo3nHsxkoBa

YpoBHeBas
opraHu3any )KUBbIX
CHUCTEM

Hcropus oTKpbITHS U
W3YYEHHUS KIIETKU.
Kiterounas reopust

06.09.2023

11.09.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cant
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpHITHIN KOJUTeK: bruonorus http ://

college . ru/ biology B momomip yuutento
Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHeIKoIbHAsE SKOJIOTHS.
IIporpamma «lIIkonpHas dKoIOTHUYECKass
MHULMATUBa» http :// www . eco . nw . ru
Bces Guonorus: HaydHo-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B nomouis MouM yueHUKaMm:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «l uny Ha ypoxk
Oouosorum» http://bio.1september. ru




Mertonbl
MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«3yyeHne MeTo10B

OTkphITHIN KOJUIeK: bronorust http ://
college . ru / biology B momomp yunremnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
WNECDH HITLY http :// fns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOrHYECKAs
WHUIMaTuBay http :// www . eco . nw . ru
Bces Guonorus: HaydHo-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B nomouis MouM yuyeHUKam:
caiiT yunrens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
JUIs yuurenen «l uny Ha ypok
Ooumosorun» http://bio.1september. ru

OTkpaITHIN KOJUTeK: buonorus http ://
college . ru / biology B nomous yuutesnto
Oounosorun: 00pa3oBaTEIHHBIN CAUT
WEC3H HITLY http :// fns . nspu . ru/

KJIETOYHOM OMOJIOTHUU 0.5
12.09.2023  resurs / nat BHemKkoapHas KOIOTHSI.
(xpomarorpadus,
[Tporpamma «llIkonbHas FKOIOTHYECKAS
aneKkTpodopes,
MHULMATUBaY http :// www . eco . nw . ru
nuddepeHnuantbHoe
o Bcest Guonorus: HaydHo-
eHTpuyrupoBaHue, .
HLIIT})) yrup oOpasoBartenbHbIN TOpTan http :// www .
» .
sbio . info B momors MonM yueHUKaM:
cat yuurens ounomorun A.Il.
[To3ansikOBa
XHUMHYECKUH COCTaB 0 http :// school - collection . edu . ru /




KIICTKH

13.09.2023

collection "azera «buonorus» u caiit
JU1s yuurenen «l uny Ha ypok
ouosiorum» http://bio.1september. ru

OTkpeITHI KO K: bruosnorus http ://
college . ru / biology B momomp yunresnro
Ounosorun: 00pa3oBaTEIBHBIA CAUT
MECOBH HITIY http :// fns . nspu . ru /
resurs / nat BHenIKonbHast SKOJIOTHSL.
[Tporpamma «IllkonbHas sKONIOrHYECKas
MHULMATUBay http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpa3oBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonoruu A.I1.
ITo3anskOBa

MuHepanbHbie
BELIECTBA KJIETKH, UX
Ouosoruyeckas poiib

18.09.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
IS yauTenen «5 uny Ha ypok
Oouonorumn» http://bio.1september. ru
OTxpbIThI KO K: buosnorus http ://

college . ru / biology B momorup yuuresnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHenkoibHas HKOJIOTHSL.
[Tporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBAY http :// www . eco . nw . ru
Bces 6uonorusi: HaydHo-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momMo1p MoMM ydeHUKaM:
caift yuurens Ouonoruu A.I1.




Opranuueckue
BEIIIECTBA KJIETKU —
Oenku. JlabopaTopHas
pabota «OGHapyxeHue
0EJIKOB C IIOMOIIIbIO
KaueCTBEHHBIX
peaKuii»

CBolicTBa,
KJaccuukanms u
¢byHKIMN O6enIKoB

0.5

19.09.2023

20.09.2023

ITo3guskosa

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cat
IS yauTenen «5 uny Ha ypok
Oounosorun» http://bio.1september. ru
OTkphITHIN KOJUIeK: bronorust http ://

college . ru / biology B momomp yunresnto
Ounosorun: 00pa3zoBaTEIbHBIN CAUT
NECDH HI'IIY http :// fns . nspu . ru /
resurs / nat BHEIIKOJIbHAST YKOJIOTHS.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULMATUBaY http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpa3zoBaTenbHbli moptan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens oumosorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection 'azera «buonorus» u caut
Ju1s yuurenen «l uny Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpbITHIN KOUTEK: bronorus http ://
college . ru/ biology B momoms yuurento
Ounosorun: 00pa3zoBaTEIHHBIA CAUT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHS.
[Tporpamma «lllkonbHas FKOIOTHYECKAS
MHULMATUBaY http :// www . eco . nw . ru
Bcst uonorus: HaydHo-




Opranunueckue
10 BEILECTBA KJIIETKU —
YIJIEBO/IBI

25.09.2023

oOpasoBarenbHbIi TopTan http :// www .
sbio . info B momo1s MoMM ydyeHUKaM:
caift yuurens Ouonoruu A.I1.
ITo3nHsAKOBA

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
JU1s yuurenen «l uny Ha ypoxk
Ooumostorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momomp yunremnto
OunoJIoTUH: 00Pa30BATEIBHBIA CAUT
WECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenIKoIbHasE YKOJIOTHSL.
[Tporpamma «llIkonbHas FKOIOTHYECKAs
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIN TopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cat yuurens ounonorun A.Il.
[To3ansikOBa

Opranuueckue
11 BEIIeCTBA KIIETKU —
JIUIIUIBI

26.09.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenent «f uny Ha ypok
ouonorum» http://bio.1september. ru

OTxkpbIThIH KOMUTIEMK: buosnorus http ://
college . ru / biology B momos yuutento
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WECDH HI'TILVY http :// tns . nspu . ru/
resurs / nat BHemkoapHAs 3KOJIOTHSL.




[Tporpamma «IlIkonbHas sKOIOrHYECKast
MHUALMaTUBay http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbI moptan http :// www .
sbio . info B momo1p MOMM ydyeHUKaM:
cait yuurens ounonoruu A.Il.
ITo3guskoBa

12

13

Hyxnennoseie
kuciaotel. JJHK n PHK.
JlaGopaTtopHnas pabota
«Hccnenosanne
HYKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Ppa3IUYHBIX
OpTaHU3MOBY

Crpoenue u GpyHKIUU
ATO®. [Ipyrue
HYKJIe03uaTpuochatsl
(HTD)

0.5

27.09.2023

02.10.2023

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
JU1s yuurenen «Sl uny Ha ypok
ounosiorumy http://bio.1september. ru
OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutento
Ounosorun: 00pa3oBaTEIbHBIA CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.

IIporpamma «llIkonpHas dKoJIOTHYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpa3zoBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JUts yuurenen «Sl uny Ha ypok
Oouonorum» http://bio.1september. ru
OTxpbITHI KOMUTEMK: buosnorus http ://

college . ru/ biology B momomip yuutento




CexBennpoBanue [IHK.
MeToabl TEHOMUKH,

14
TPAaHCKPUIITOMUKH,
IIPOTEOMUKH

15 Merozsl CTpYyKTypHOR

OMOJIOTUH

03.10.2023

04.10.2023

Ounosorun: 00pa3oBaTEIBHBIA CAUT
WNECDH HITLY http :// tns . nspu . ru/
resurs / nat BHEIIKOIbHAS 9KOJIOTHSL.
IIporpamma «llIkonpHas 3KoJIOTHYECKass
uHUALMaTUBaY http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpasoBartenbHbIN TopTan http :// www .
sbio . info B nomouis MouM yuyeHuKam:
caiit yuurens ouonoruu A.I1.
Ilo3nHskoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IUTsE yautenen «5 uay Ha ypok
ounosiorumy http://bio.1september. ru

OTkpaIThIN KOJUTeK: buonorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenIKobHask HKOJIOTHSL.
[Tporpamma «llIkonbHas FKOIOTHYECKAS
MHULMATHUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
oOpa3oBatenbHbIN opTai http :// www .
sbio . info B momomis MouM ydueHUKaM:
cait yuurens omomoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection 'azera «buomnorus» u cailt
IS yauTenen «5 uny Ha ypok




16

TwuIe! KIeToK.
IIpoxapuoTnueckas
KJIETKA

09.10.2023

ononorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnro
Ouonorun: 00pa3oBaTeIbHBIN CAUT
WNECDH HITLVY http :// fns . nspu . ru/
resurs / nat BHenKoyibHas SKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULMATUBay http :// www . eco . nw . ru
Bces 6uonorus: HaydHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Oouonorumn» http://bio.1september. ru

OTkpaIThIN KOJUTeK: buonorus http ://
college . ru/ biology B momMomip yuutento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
WEC3H HITLY http :// fns . nspu . ru /
resurs / nat BHeIIKoIbHAs SKOJIOTHSL.
ITporpamma «IlIxonbHas sKOIOTHUYECKAS
WHULIMATUBAY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momormis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa




Ctpoenue
JYKapUOTHYECKOU
kieTku. [IpakTraeckas
pabota «3yuenue
CBOMCTB KJICTOYHOM

17

MeMOpaHbD»

0.5

10.10.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caiit
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomp yuutennto
Ounosorun: 00pa3oBaTEIHHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «llIkonpHas sKOIOTHYECKAs
WHUALMATUBaY http :// www . eco . nw . ru
Bcst Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MoMM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

13 IToBepxHOCTHBIN
anmnapar KJIeTKU

11.10.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://

college . ru / biology B momos yuutento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1s MoMM ydeHUKaM:




19

20

OnHOMeMOpaHHBIE
OpTaHOMIBI KJICTKH.
[IpakTuyeckas pabora
«3yueHne NBUKECHUS
LIUTOILIA3MBbI B
pacTUTENbHBIX
KJIETKax»

[ToryaBTOHOMHBIE
OpTraHOMAbI KIICTKU!:
MHUTOXOHAPUH,
MJIACTUIEL.
JlaGopaTtopHnast pabota
«HccnenoBanue
T1a3MOJN3a U
JETUIa3MOJIN3a B
pacTUTETHHBIX
KJIIETKax»

0.5

0.5

16.10.2023

17.10.2023

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yuuremnto
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// fns . nspu . ru/
resurs / nat BHenIKonbHas: SKOJIOTHS.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULMATUBay http :// www . eco . nw . ru
Bces 6uonorus: HaydHo-
oOpasoBartenbHbIN TopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momoms yuutesnto
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IlIkosbHas FKOIOTHUYECKAs
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momoip MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

21

HememOpanHbie
OPTaHOMIbI KICTKH

18.10.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutento
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHeIKonbHas 3KOJI0THs.
IIporpamma «llIkonpHas dKoJIOTHYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

22

Crpoenue u GpyHKIUU
sapa

23.10.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuutenen «5 uny Ha ypok
ounonorum» http://bio.1september. ru
OTxkpbIThI KOMUTEMK: buosnorus http ://
college . ru / biology B momos yuutento
Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHHUKaM:
cat yuurens ouonoruu A.Il.
Ilo3nHsikOBa

23

24

CpaBHUTENIbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlaGopaTtopHast pabota
«3ydenue crpoeHus
KJIETOK pa3JIMYHbIX
OpTaHU3MOBY

AccuMunanus u
JTUCCUMUIAIINASL — IBE

CTOPOHBI METa0O0NIM3MA.
Tunesl 0OMeHa BEIECTB.

JlaGopaTtopHnas pabota

0.5

24.10.2023

25.10.2023

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutesnto

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




«3yuenue
KaTaJUTUYECKON
AKTUBHOCTH
¢depmeHTOB (Ha
MpUMepe aMIIa3bl WK
KaTaJiasbl)»

DepMeHTaTUBHBIH
XapakTep peaKui
KJICTOYHOTO
MeTabor3ma.
JlaGopaTtopHnast pabota

college . ru/ biology B momomip yunteno
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MouM yueHuKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru / biology B nmomomp yuurento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /

25 «3yuenune 0.5
i 06.11.2023 = resurs / nat BHemKoapHas SKOIOTHUSI.
(bepMEeHTaTUBHOTO
[Iporpamma «llIkonpHas s3KoIOTUUECKAss
pacuierIeHHst
MHULKMATUBAY http :// www . eco . nw . ru
NepoKcua BOJIOPOJa B
Bces Guonorusi: HaydHO-
PacCTUTENBHBIX U 3
obOpasoBartenbHbIN TOpTan http :// www .
JKUBOTHBIX KJIETKaX» .
sbio . info B momors MonM yueHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa
benku-akTuBaTopsel u http :// school - collection . edu . ru /
26 0 ) .
OCIIKU-UHTHOUTOPBI 07.11.2023  collection I'azeTa «buosorus» u caut




IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOBH HITIY http :// fns . nspu . ru/
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

27

ABTOTpO(DHBIN THIT
oOMeHa BeIIecTB

08.11.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
IS yauTenen «5 uny Ha ypok
Oouonorumn» http://bio.1september. ru
OTkpaIThIN KOJUTeK: buonorus http ://

college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




28

dorocunTes

13.11.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1p MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

29

XeMOCHHTE3.
JlaGoparopHas paboTa
«CpaBHeHHE
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

14.11.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://

college . ru / biology B momos yuutesnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1p MoMM ydeHUKaM:




30

31

AnHaspoOHbIE
Opranu3mbl. Buasl
OpOXKEHUSI.
JlaGopaTtopHnast pabota
«CpaBHeHUE
MIPOLIECCOB OPOXKEHUS U
JIBIXAHUS

AdpOoOHBIE OPraHU3MBI.
Oransl
HHEPTreTUYECKOT0
oOMeHa

15.11.2023

20.11.2023

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunremnto
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «llIkonpHas sKOIOTHYECKAs
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momomus yuutento
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IllxosbHas sKOIOrHUECKast
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momo1is MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.

32 Cunre3 AT®: pabota
npoToHHON AT®-
CUHTA3BI

21.11.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTkpeITHI KOJUTEK: bruonorus http ://
college . ru / biology B momois yuutento
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHeIKonbHas 3KOJI0THs.
IIporpamma «lIIkonpHas dKoIOTHUYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

Peakiun MaTpu4HOI o
CHHTC3a

33

22.11.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuutenen «5 uny Ha ypok
ounonorum» http://bio.1september. ru
OTxkpbIThI KOMUTEMK: buosnorus http ://
college . ru / biology B momos yuutento
Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHHUKaM:
caiit yuurens ouonorun A.Il.
Ilo3nHsikOBa

Tpanckpunuus —
34 MaTpPUYHBIA CHHTE3
PHK

Tpancisauus u e€
ATarbl

35

27.11.2023

28.11.2023

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpBITHIH KOJUTeK: buonorus http ://
college . ru / biology B momois yuutento

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas dKoJIOTHYECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




Konnposanue
36 aMUHOKHCIIOT. Poib
pubocom B OMOCHHTE3E

Oenka

29.11.2023

college . ru/ biology B momomp yuutento
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yuyeHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru/ biology B momomip yuutento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «IlIkonbHas FKOIOTHYECKAS
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoris MouM ydueHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa

OpraHu3anus reHomMa y
MPOKAPUOT U 3YKAPUOT

04.12.2023

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cair




IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

38

MonexynspHbie
MEXaHU3MBbI
JKCIIPECCUU T€HOB Y
JyKapuoOT

05.12.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuurenen «fl uny Ha ypok
Oouonorumn» http://bio.1september. ru

OTkpaIThIN KOJUTeK: buonorus http ://
college . ru / biology B momorup yuunresnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs SKOJIOTHSL.
IIporpamma «lIIkonpHas 3KoIOTHYECKAs
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBA




39

Bupycer —
BHEKJICTOYHBIE (POPMBI
’KM3HHU U 00JIUTaTHBIE
napa3uThl.
[TpakTuueckas padota
«Co3manue Moienu
BHPYCa»

0.5

06.12.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1p MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

40

Bupycusie
3a00JIeBaHUs YEJIOBEKa,
JKUBOTHBIX, PACTEHUI

11.12.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru

OTxpbIThI KOMUITEMK: buosnorus http ://
college . ru / biology B momos yuutento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Tporpamma «llIkonbHas 3K0I0rHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1s MoMM ydeHUKaM:




41

42

Hanorexnonoruu B
OHMOJIOTUY U MEULINHE

JKu3HeHHBIN KT
KJIETKU

13.12.2023

18.12.2023

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yuunremnto
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// fns . nspu . ru/
resurs / nat BHenIKonbHas: SKOJIOTHS.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULMATUBay http :// www . eco . nw . ru
Bces 6uonorus: HaydHo-
oOpasoBarenbHbIN TTOpTan http :// www .
sbio . info B momo1s MouM ydueHUKaM:
cait yuurens ounonorun A.Il.
ITo3nasAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpHITHIN KOJUTeK: bruonorus http ://
college . ru/ biology B momomus yuutento
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IllxosbHas sKOIOrHUECKast
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momo1is MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

43

MaTpuuHslii CHHTE3
JIHK

19.12.2023

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutesnto
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHeIKonbHas 3KOJI0THs.
IIporpamma «lIIkonpHas dKoIOTHUYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

44

XpOMOCOMBI.
JlaGoparopHas paboTa
«M3yyeHne XxpoMocoM
Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

20.12.2023

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenent «S uny Ha ypok
ounonorum» http://bio.1september. ru
OTxkpbIThI KOMUTEMK: buosnorus http ://
college . ru / biology B momors yuutento
Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHemkoapHast 3K010TUsl.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHUKaM:
cat yuurens ouonoruu A.Il.
Ilo3nHsikOBa

45

46

Jlenenue KIeTKu —
MHUTO3

Tumsl KIETOK.
Kapunoxkunes n
LIUTOKHHE3.
JlaGoparopHas paboTa
«Ha0mronesne Mmurosa

0.5

25.12.2023

26.12.2023

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutento

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEHK: bromorus http ://




B KJIETKaX KOHYMKaA
KOpeIlKa JIyKa (Ha
TOTOBBIX
MUKpOIIpenaparax)»

Perynsuus
47 SKU3HEHHOTO LIUKJIa
KJIETOK

27.12.2023

college . ru/ biology B momomip yuutennto
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «IlIkonbHas FKOIOTHYECKAS
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoris MouM ydeHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa

48 OpraHu3Mm Kak eTuHOe
LENIOE

09.01.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cair




IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

49

TkaHu pacTeHUN.
JlaGoparopHas paboTa
«M3ydyenue TkaHen
pacTeHuin»

0.5

10.01.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuurenen «fl uny Ha ypok
Oouonorumn» http://bio.1september. ru

OTkpaIThIN KOJUTeK: buonorus http ://
college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




50

TkaHM KUBOTHBIX U
4eJI0BeKa.
JlaGopaTtopHnas pabota
«3y4enue TkaHen
KUBOTHBIX)

0.5

15.01.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

51

Opranel. Cucremsl
OpraHoB.
JlaGopaTtopHnast pabota
«M3y4yeHne opraHos
I[BETKOBOT'O PACTECHUS

0.5

16.01.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://
college . ru / biology B momos yuutesnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.

[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1p MoMM ydeHUKaM:




52

53

Onopa Tena
OpraHU3MOB

JIBrKeHne opraHn3mMoB

17.01.2024

22.01.2024

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunresnro
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens ounonorun A.Il.
ITo3nasAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpHITHIN KOJUTeK: bruonorus http ://
college . ru/ biology B momoms yuutesnto
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IlIkosbHas FKOIOTHUYECKAs
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momoip MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

54

ITuranue OpraHnu3mMoB

23.01.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutento
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHeIKonbHas 3KOJI0THs.
IIporpamma «llIkonpHas dKoJIOTHYECKas
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

55

ITnTanne TO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurenbHas
CcHCTEMa YeJIOBeKa

24.01.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuutenen «5 uny Ha ypok
ounonorum» http://bio.1september. ru
OTxkpbIThI KOMUTEMK: buosnorus http ://
college . ru / biology B momop yuuresnto
Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi mopTan http :// www .
sbio . info B momors MouM yueHUKaM:
caiit yuurens ouonorun A.Il.
Ilo3nHsikOBa

56

57

[pIxaHue opranu3smMoB

Jlpixanue
MMO3BOHOYHBIX
JKMBOTHBIX M YEJIOBEKa

29.01.2024

30.01.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpBITHIH KOJUTeK: buonorus http ://
college . ru / biology B momois yuutesnto

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B nmomoris MouM yuyeHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




58

Tpancnopt BemecTs y
OpraHu3MOB

31.01.2024

college . ru/ biology B momomip yuutennto
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonpHas dKoJIOTHYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru/ biology B momomip yuurento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «IlIkonbHas FKOIOTHYECKAS
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momomis MouM ydueHUKaM:
cait yuurens ounonorun A.Il.
ITo3naAKOBa

59

KpOBCHOCHaSI cucrema
ITO3BOHOYHBIX

05.02.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cair




JKHBOTHBIX U YCJIOBCKA

IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTOpTan http :// www .
sbio . info B momo1s MoMM yueHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

60

Brinenenue y
OpraHu3MoOB

06.02.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
IS yauTenen «5 uny Ha ypok
Oouonorumn» http://bio.1september. ru
OTkpaIThIN KOJUTeK: buonorus http ://

college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




61

33.H_II/ITa Y OpraHnu3mMoB

07.02.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

62

I/IMMYHHEUI cucrema
YCIO0BCKa

12.02.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://

college . ru / biology B momos yuutento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Tporpamma «llIkonbHas 3K0IOTHYECKAs
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1s MoMM ydeHUKaM:




Paznpaxumocts u

63 perymsuus y
OpPraHu3MOB
I'ymopanibHast

64 peryJsus 1

SHAOKpPHUHHAA CUCTCMaA
JKHBOTHBIX W YCJIOBCKA

13.02.2024

14.02.2024

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunresnro
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «llIkonpHas sKOIOTHYECKAs
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momoms yuutesnto
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IlIkosbHas FKOIOTHUYECKAs
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momoip MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

65

®DopMBbI pa3MHOKEHUS
OpraHU3MOB

19.02.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutento
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WNECDH HI'TLY http :// fns . nspu . ru /
resurs / nat BHeIKonbHas 3KOJI0THs.
IIporpamma «llIkonpHas dKoJIOTHYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa

66

[TonoBoe pazmMHOXeHUE

20.02.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuutenen «5 uny Ha ypok
ounonorum» http://bio.1september. ru
OTxkpbIThI KOMUTEMK: buosnorus http ://
college . ru / biology B momos yuutento
Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHHUKaM:
cat yuurens ouonoruu A.Il.
Ilo3nHsikOBa

67

68

Meiios

I'amerorenes.
OO6pazoBanue u
pa3BHTHUE MOJOBBIX
kJeTok. JJabopaTopHas
pabora «3yueHue

0.5

21.02.2024

26.02.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutento

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




69

CTPOEHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»

NuauBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOI¢HE3

27.02.2024

college . ru/ biology B momomip yuutennto
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «IlIkonbHas FKOIOTHYECKAS
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoris MouM ydeHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa

70

3akagKa OpraHoB U
TKaHed u3

28.02.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cair




3apOAbIIICBEIX JTUCTKOB

IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

71

Pocr u pa3zeutne
KUBOTHBIX.
JlaGoparopHas paboTa
«Bp1sBiEHUE
IIPU3HAKOB CXOACTBA
3apoJIpIIen
MO3BOHOYHBIX
KUBOTHBIX)

0.5

04.03.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuurenen «fl uny Ha ypok
Oouonorumn» http://bio.1september. ru

OTkpaIThIN KOJUTeK: buonorus http ://
college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




72

Pa3mHoxenue u
pa3BUTHE PACTECHUM.
JlaGopaTtopHnas pabota
«CTpoeHue opraHos
Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

05.03.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B nmomous yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

73

Hcropus cranoBieHus
Y Pa3BUTHS T€HETUKHU
KAaK HayKu

06.03.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://
college . ru / biology B momos yuutesnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.

[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1p MoMM ydeHUKaM:




74

75

OCHOBHBIC TTOHSATHS U
CUMBOJIBI TEHETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak
00BEKT FeHETUYCCKUX
UCCIICIOBAaHUI»

3aKOHOMEPHOCTH
HaCJICTOBAHMSI
NPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHHE.
[TpakTrueckas padota
"N3y4eHnue
pe3ysIbTaToB
MOHOTUOPHUIHOTO
CKpEILMBaHUS Y
Jpo30¢uiIs"

0.5

0.5

11.03.2024

12.03.2024

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunremnto
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «llIkonpHas sKOIOTHYECKAs
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru
OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momoms yuutesnto

Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
[Iporpamma «llIkonpHas s3KoIOTUYECKas
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momoip MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutento

[{uTonornyeckue Ouonoruu: 00pa3oBaTeIbHBIN CAUT
76 OCHOBBI WNECDH HI'TLY http :// fns . nspu . ru /
MOHOTHOPHIHOTO 13.03.2024 = resurs / nat BHemkobpHasA 3K0I0TU.
CKpPEILUBAaHUA IIporpamma «llIkonpHas dKoJIOTHYECKass
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
[To3ansikOBa
http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
AHanu3upyromiee IS yauTenen «5 uny Ha ypok
77 CKpeIUBaHUE. ouoorum» http://bio.1september. ru
Henonnoe 18.03.2024  OtkpwiThlii Komexk: bruonorus http @/
JOMHHHUPOBAHHE college . ru / biology B momors yuutento

Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHUKaM:
cat yuurens ouonoruu A.Il.
Ilo3nHsikOBa

78

79

Jurudpumnoe
CKpEIIMBaHHE.
[IpakTuueckas pabora
«M3y4yenue
pe3yabTaToOB
JTUTHOPUTHOTO
CKPELIMBAHUS Y
JPO30(QHITBI»

Ilutonoruueckue
OCHOBBI TUTHOPHUIHOTO
CKpPEILMBaHUS

0.5

19.03.2024

20.03.2024

http :// school - collection . edu . ru /
collection I'azera «buonorusy» u cat
Ui yuurtenei «5 uay Ha ypok
ounoJiorumy http://bio.1september. ru

OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutento
Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B momouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




college . ru/ biology B momomp yuutento
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru / biology B nmomomp yuurento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT

20 S;ZZJ;Z};IZ?LG NECOH HITIY http :// fns . nspu . ru /
03.04.2024  resurs / nat BHemKoabHAs SKOJIOTHS.
MIPU3HAKOB
[Iporpamma «lllkonabHast F3KOJIOTUUECKAst
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momomis MouM ydueHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa
81 XpOMOCOMHas TEOpUs http :// school - collection . edu . ru /
HACJIEICTBEHHOCTH 08.04.2024  collection I'azera «buonorus» u caiit




IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunremnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «llIkonbHas sKOIOTHYECKAs
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

82

I'eHeTuka nmona

09.04.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
IS yauTenen «5 uny Ha ypok
Oouonorumn» http://bio.1september. ru
OTkpaIThIN KOJUTeK: buonorus http ://

college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Tporpamma «llIkonbHas 3K0I0rHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: HaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




83

I'enorn kak
[EJIOCTHAs CUCTEMA

10.04.2024

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
Ouonorum» http://bio.1september. ru

OTkpeITHI KO K: buosnorus http ://
college . ru/ biology B momomip yuuTento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa

84

I'enernueckuii
KOHTPOJIb Pa3BUTHSL
pacTeHui, )KUBOTHBIX U
YyeJIoBeKa

15.04.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru
OTxpbIThI KOMUITEMK: buosnorus http ://

college . ru / biology B momos yuutesnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1p MoMM ydeHUKaM:




N3MenuyuBoCTE

85 MpU3HAKOB. Bubl
M3MEHYUBOCTH

26 MonaudukarmonHas
N3MEHYUBOCTD

16.04.2024

17.04.2024

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunresnro
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM yueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momoms yuutesnto
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IlIkosbHas FKOIOTHUYECKAs
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momoip MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

Bapuaunonsslii psia u
BapHaIMOHHAs KPUBasl.
JlaGopaTtopHnast pabota

http :// school - collection . edu . ru /
collection 'azera «buonorus» u cailt
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momoms yuutento

«HccnenoBanue . L
. Ouonoruu: 00pa3oBaTeIbHBIN CAUT
3aKOHOMEPHOCTEN
g7 o P . 0.5 HNECDH HI'TILY http :// tns . nspu . ru/
MOIU(PUKAITHOHHOM .
22.04.2024  resurs / nat BHemkoibHast 5KOJIOTHS.
W3MEHYUBOCTH.
IIporpamma «lIIkonpHas sKoJIOTHUECKast
[TocTpoenue
WHULIMATUBaY http :// www . eco . nw . ru
BapHallIOHHOTO psJa U
. Bces 6uonorusi: HayuHo-
BapHallMOHHOM .
. oOpasoBarenbHbIN TTopTan http :// www .
KPHUBOI .
P sbio . info B momMomis MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3anskOBa
http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
I'enoTunuueckas IS yauTenen «5 uny Ha ypok
33 M3MEHYUBOCTD. 0 Oouonorum» http://bio.1september. ru
KombunaTuBHas 23.04.2024  OtkpsIThIii Komek: buonorus http @/
U3MEHYUBOCTD college . ru / biology B momos yuutento

Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHUKaM:
cat yuurens ouonoruu A.Il.
Ilo3nHsikOBa

89

90

MyraunonHas
U3MEHYUBOCTb.
[TpakTrueckas pabora
«Myranuu y
npo3oduisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

3aKOHOMEPHOCTH
MYTallMOHHOTO
mporiecca.
OnureHeTuka u
SMUTCHOMUKA

0.5

24.04.2024

29.04.2024

http :// school - collection . edu . ru /
collection 'azera «buonorusi» u cailt
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpsIThIM KOJUTeK: bronorus http ://
college . ru / biology B momois yuutento

Oounonorun: 00pa3oBaTEIHHBIN CAUT
MNECOH HI'TIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast HKOJIOTHSL.
IIporpamma «lIIkonpHas dKoIOrHUECKast
WHULMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B nomouis MouM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




I'enermka gemoBeka.
o1 [IpakTuueckas pabora
«CocraBieHue u

aHaJInu3 pOL[OCJ'IOBHOﬁ»

0.5

30.04.2024

college . ru/ biology B momomip yuutennto
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonapHas 3KoJIOrHUYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru/ biology B momomp yuutento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHEIIKOIbHAs DKOJIOTHS.
[Tporpamma «IlIkonbHas FKOIOTHYECKAS
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoris MouM ydeHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa

90 MeToasl MeqUITMHCKOM
T€HETUKU

02.04.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cair




IS yauTenen «5 uny Ha ypok
Oouonorum» http://bio.1september. ru

OTkpeITHI KO K: buonorus http ://
college . ru / biology B momomp yunresnto
Ouonorun: 00pa3oBaTeIbHBIN CAUT
MECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHast SKOJIOTHSL.
[Tporpamma «IllkonbHas sKOIOrHYECKast
MHULKMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
cailT yunrens ouonorun A.I1.
[To3ansikoBa

93

3HaueHHue
MEJIUITUHCKOMN
T€HETUKHU B
MpEeAOTBPALIEHUH U
JIEYEHUU T€HETHUYECKUX
3a00JIeBaHUM YeIOBEKa

03.04.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
JU1s yuurenen «fl uny Ha ypok
Oouonorumn» http://bio.1september. ru

OTkpBITHIHN KOMIek: buonorus http ://
college . ru / biology B momors yuntento
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
HNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAS DKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKas
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: mHaydHo-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momoruis MoMM yueHUKaMm:
caift yuurens Ouonoruu A.Il.
[To3ansikoBa




94

OCHOBHBIC TTOHSATHS
CEJICKIIN Y.
JlaGopaTopHnas pabota
«M3y4enue copToB
KYJBTYPHBIX PaCTCHHIA
¥ TIOPOJT JOMAIITHHUX
KUBOTHBIX)

0.5

08.04.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
JU1s yuurenen «l uny Ha ypok
Ouosorum» http://bio. I september. ru
OTkpeITHI KO K: buosnorus http ://

college . ru/ biology B momomip yuutento
Ounosorun: 00pa3oBaTEIHHBIA CAUT
HNECDH HITILY http :// tns . nspu . ru/
resurs / nat BHenKonbHas SKOJIOTHS.
[Tporpamma «lllkonbHas sKOIOTHYECKas
WHUALMATUBaY http :// www . eco . nw . ru
Bcest Guonorus: nHaydHo-
oOpasoBarenbHbIi TOpTan http :// www .
sbio . info B momo1s MouM yueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3ansikOBa

95

MeTtonsl

CENIEKIIMOHHOM pabOTHI.

JlaGopaTtopHnast pabota
«3yuenne meTon0B
CEJIEKI[UU PACTCHUIN»

0.5

10.04.2024

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
Ononorum» http://bio.1september. ru

OTkpbIThIH KOTemk: buosnorus http ://
college . ru / biology B momos yuutesnto
Ouosiorun: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenkoibHas HKOJIOTHSL.
[Iporpamma «llIkonbHas 3KOIOTHYECKast
WHULIMATUBaY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN IopTai http :// www .
sbio . info B momMo1s MoMM ydeHUKaM:




96

97

JlocTrKeHus CeJIeKIINU
pacTeHUM U KUBOTHBIX.
[TpakTrueckas pabota

«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4yeHne
U UCTOJIb30BaHUE
TEHETUUYECKUX

pecypcoB

15.04.2024

16.04.2024

cait yuurens ouonoruu A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azeTa «buonorus» u cait
IS yauTenen «5 uny Ha ypok
Oouosoruny http://bio.1september. ru

OTkpeITHIH KOJUTEMK: bruosnorus http ://
college . ru / biology B momomp yunremnto
Oounosorun: 00pa3zoBaTEIbHBIN CAUT
MNECDH HI'TIV http :// tns . nspu . ru/
resurs / nat BHenIKoibHast YKOJIOTHSL.
[Tporpamma «llIkonpHas sKOIOTHYECKAs
MHULMATUBa» http :// www . eco . nw . ru
Bces 6uonorus: HayuHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
cait yuurens ounonorun A.Il.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
Ju1s yuurenen «l uny Ha ypok
ouonorum» http://bio.1september. ru

OTkpbITHIH KOUTEK: bronorus http ://
college . ru/ biology B momoms yuutesnto
Ouosiorum: 06pa3zoBaTeIbHbIN cailT
WNECDH HITIVY http :// fns . nspu . ru/
resurs / nat BHEIIKOIbHAs 3KOJIOTHSL.
ITporpamma «IlIkosbHas FKOIOTHUYECKAs
WHULMATUBAY http :// www . eco . nw . ru




Bcest Ouonorusi: Hay4HO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momo1is MoMM ydyeHUKaM:
caiiT yunrens ouonorun A.I1.
[To3ansikoBa

buoTtexHonorus kak
HayKa U 0Tpaciib
IMpOU3BOJACTBA.

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caiit
JU1s yuurenen «l uny Ha ypok
O6uonorun» http://bio.1september. ru

OTKpeITHI KOJUTEMK: bromnorus http ://
college . ru / biology B momois yuutento
OunoJIoTHH: 00Pa30BATEIBHBIA CAUT
WEC3H HITILY http :// fns . nspu . ru /

78 [IpakTuueckas pabota 0-5 17.04.2024  resurs / nat BHemKOIbHAS SKOJIOTHS.
«3yueHue 0ObEKTOB IIporpamma «lIIkonpHas dKoIOTHUYECKass
OMOTEXHOJIOTHI WHULMATUBaY http :// www . eco . nw . ru

Bcest Guonorus: nHayaHo-
oOpasoBarenbHbIN TTopTan http :// www .
sbio . info B momMomis MouM ydueHUKaM:
caift yuurens Ouonoruu A.Il.
ITo3nHsAKOBa
http :// school - collection . edu . ru /
collection I'azera «buonorus» u cailt
OcHOBHBIE JU1s yuutenen «5 uny Ha ypok

99 HaIlpaBJICHUS 0 Ouosorum» http://bio. 1 september. ru
CUHTETHUYECKOMN 22.04.2024  OtkpsIThIid Komek: buonorus http @/
O6uosorun college . ru / biology B momop yuunresnto

Ouonorum: 06pa3zoBaTeIbHbIN cailT
MNECOH HITIY http :// fns . nspu . ru /




resurs / nat BHenkoibHas SKOJIOTHS.
IIporpamma «llIkonpHas 3KoJIOTHUECKass
MHUALMAaTUBaY http :// www . eco . nw . ru
Bcest Guonorusi: HaydHO-
oOpa3oBaTenbHbIi moptan http :// www .
sbio . info B momors MouM yueHUKaM:
caiit yuurens ouonorun A.Il.
Ilo3nHsikOBa

100

101

XpoMOCOMHas 1
TCHHAaA NMHXCHCPHA

Mennuunckue
OHOTEXHOIOTMHU

24.04.2024

29.04.2024

http :// school - collection . edu . ru /
collection I'azeta «buonorus» u cait
Ui yuurtenei «5 uay Ha ypok
ounosiorumy http://bio.1september. ru
OTkpBITHIH KOJUTeK: buonorus http ://
college . ru / biology B momois yuutesnto

Oounonorun: 00pa3oBaTEIHHBIN CAUT
NECOH HITIY http :// fns . nspu . ru /
resurs / nat BHenKoibHask HKOJIOTHSL.
IIporpamma «llIkonpHas sKoIOTHUECKast
WHUALMATUBAY http :// www . eco . nw . ru
Bcest Guonorusi: Hay4HO-
oOpa3oBaTenbHbIN opTai http :// www .
sbio . info B nmomoris MouM yuyeHUKaMm:
caift yuurens Ouonoruu A.Il.
ITo3naAKOBa

http :// school - collection . edu . ru /
collection I'azera «buonorus» u caut
JUts yuurenen «Sl uny Ha ypok
ounonorum» http://bio.1september. ru

OTKpBITHIN KOJIIEK: bromorus http :/




PesepBHBIi ypOK.

college . ru/ biology B momomip yuutennto
Ouonorun: 00pa3oBaTeIbHBIN CANT
WNECDH HI'TLY http :// tns . nspu . ru/
resurs / nat BHEIIKOJIbHAS DKOJIOTHS.
IIporpamma «llIkonpHas dKoJIOTHYECKast
WHUIMaTuBay http :// www . eco . nw . ru
Bces 6uonorusi: HayyHo-
oOpa3oBaTenbHbli moptan http :// www .
sbio . info B nomouis MoMM yueHUKam:
caiit yuurens ouonoruu A.I1.
[To3ansikoBa

http :// school - collection . edu . ru /
collection I'a3eTa «buonorus» u cait
IUTsL yauTtesnen «5 uay Ha ypok
Ooumosroruny http://bio.1september. ru

OTkpaIThIN KOJUTeXK: buonorus http ://
college . ru / biology B nmomomp yuurento
Ounosorun: 00pa3zoBaTEIHHBIN CAUT

IT
02 60 B6T opz;ne, 1 0 WECODH HI'ITY http :// fns . nspu . ru /
OPODIICHIC, 30.04.2024  resurs / nat BHeIIKoIbHAA DKOIOTHA.
CHCTEeMaTH3aIus
. [Tporpamma «IlIkonbHas FKOIOTHYECKAS
3HaHUH
MHULKMATUBAY http :// www . eco . nw . ru
Bces Guonorusi: HaydHO-
obOpasoBartenbHbIN TOpTan http :// www .
sbio . info B momomis MouM ydueHUKaM:
cat yuurens ounomoruu A.Il.
ITo3naAKOBa
BIIEE KOJIMYECTB
OBl 0 CTBO 102 16.5

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

OBOJIIOLIMOHHAS TEOPUS
Y. JapBuHa

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

JIBHoKyIE CHIIBI
3BOJIFOLIMK BUJIOB 110 Y.

JapBuny

Bbopnba 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp

®opMupoBaHue
CUHTETUYECKON TEOpUU
HBOJIIOLIMH

Oransl 3BOJIIOIIMOHHOTO
mpolecca:
MHUKPOIBOIIOLHUS U
MaKpO3BOIIOLUS
[onyAuus —
JJIEMEHTapHas €IMHULA
9BOJIIOLUA

3aK0H I'eHETUYECKOr0
paBHOBecus JIk.

Xapnau, B. BaiinGepra.
Jlaboparopnas pabota

0.5




«BpiaBrnenune
W3MEHUYUBOCTH Y
oco0eil 0JTHOTO BUIAY

DJjieMeHTapHbIe
(akTOpbI IBOTIOLUU

DddexT ocHoBaTENS.
DddexT OyThUTIOYHOTO
TOPJIBIIIKA

10

Murpauyu. M3onaumuun
ITONYJISILIAIN:
reorpaduyeckas,
Ouosioruueckas

11

12

EctectBennsIit oTOOp
— HaNPABJISTIOLIUI
(hakTop IBONIOLIMH

[TonoBoit oT60p

13

14

[Ipucnoco0aeHHOCTH
OpPTaHU3MOB KaK
pe3yiabTar
MHUKPOIBOJIIOLIH.
JlaGopatopHnas pabora
«M3yuenue
apoMop$030B U
WIOAIaNTaIul y
pacTeHui U )KUBOTHBIX)»
IIpumepsl
MPUCTIOCOOTICHUH Yy
OpPTaHU3MOB:
MOP(OJIOTHIECKHE,

0.5

0.5




(hU3MOIOTHYECKHE,
OHMOXUMHUYECKUE,
MIOBEJICHUECKHUE.
Jlaboparopnas pabota
«[Ipucnocobnenns
OpPraHU3MOB U UX
OTHOCHTEJIbHAS
1eJIECO00Pa3HOCThY

15

16

Bupn, ero kpurepuu n
CTPYKTYpa.
JlaGoparopHnas pabota
«CpaBHEHUE BUJIOB 110
Mopdonoruueckomy
KPUTEPUIO»

Crpykrypa BUJa

0.5

17

18

Bunoo6pas3oBanue kak
pe3yibTar
MHUKPO3BOJTIOIUT
CBsi3b MUKPOIBOIOIHIH
Y DTHIEMUOIIOTUU

19

Makpo3Bosronus.
[TaneonTonorunueckue
METO/bl U3YUYEHUS
3BOJTIOLUU

20

buoreorpagpuueckue
MCTOOBI U3YUYCHUA
IBOJIIOLIMH

21

OMOpHOJIOTHYECKUE 1
CpaBHUTEILHO-




22

23

24

MOP(OJIOTHYECKUE
METOIbI H3yUYCHUS
HBOJIIOIIH

MonekynsapHo-
FeHETUYECKHE,
OMOXMMUYECKHE U
MaTeMaTU4YECKUe
METOJIbI H3yYCHUS
9BOJIIOIUN

OO6mmue
3aKOHOMEPHOCTH
SBOJOLIUHN

AnantuBHas paguaIms.

HepaBHomepHOCTB
TEMIIOB 3BOJIIOLINH

25

Hayunble runoressl
MPOUCXOXKICHUS KU3HU
Ha 3emuie

26

Jlonay4Hsle
IIPEJCTABICHHUS O
3apOKJICHUH KU3HU

27

28

OCHOBHBIE JTAIIbI
HEOPraHUYeCKOMu
JBOJOLUHU

I'unotessl 3apOXKACHUA
KHU3HHU

29

Ucropus 3emnu u
METOJBI €€ N3YUECHHUS.

0.5




30

31

JlaboparopHnas pabota
«M3ydeHue u onucanue
MCKOTIAEMBIX OCTaTKOB
JPEBHUX OPraHU3MOBY

Havanpubie sTansl
OpraHu4ecKou
9BOJIIOLIMU

BBOJHOI_II/IH OYKapuoT

32

33

OCHOBHBIE 3Tallbl
9BOJIIOLIMU
PacTUTEIBLHOTO MHPA.
[IpakTuueckas padbora
«3yuenune
0COOEHHOCTEH
CTPOEHHUs paCTEHUN
Pa3HBIX OTJIEIOB»
OCHOBHBIE 3Tallbl
HBOJIIOIIUH KUBOTHOT'O
MHUpa

0.5

34

OBOIONHUS )KUBOTHEIX.
[IpakTnueckas padbora
«M3yuenue
0ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
YKHUBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha
3emiie 1o paM U
nepuoiam

36

MaccoBbie BEIMUPAHHUS




37

— DKOJIOTHUYECKHE
KPU3UCHI MPOIILIIOTO
CoBpemMeHHbIN

9KOJIOTHYECKHUI KPU3HC,
€ro ocCOOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO
MPOIILIIOTO

39

40

41

42

OCHOBHEBIE
CUCTCMATHUUYCCKHC
IPYIIBI OPraHu3MOB

AHTpOIOJIOTHS —
HayKa O 4eJIOBEKe

PazButue
MPEJCTaBICHUM O
MIPOUCXOXKICHUU
YyeJoBeKa

Mecto uenoBeka B
cucreme
OpPraHUYeCcKOro MUpa.
JlaGopatopHnas pabora
«M3yuenue
0COOEHHOCTEM
CTPOCHUSI CKelleTa
9eJI0BEKa, CBI3aHHBIX C
TIPSIMOX 03K ICHHEM)

0.5

43

JIBUOKyIHE CUTIBI
aHTPOIIOTEHE3a




44

45

46

CooTHo1ICHNE
OHOJIOTUYECKUX U
COLIMANIBHBIX (PaKTOPOB
B aHTPOIIOTEHE3e

OcCHOBHBIE CTaINHU
aAHTPOIIOTCHE3a
ITanmeoreneTuka u
majeoreHoMHKa

47

48

49

50

OBOITIOLNA
COBPEMEHHOTO
YyeJIoBeKa

YenoBeueckue pachl.
[IpakTuueckas padbora
«3yueHue
9KOJIOTMYECKUX
ajanTanui 4eJI0BeKa

MexIuciuuIInHapHbIe
MCTOABI aHTPOIIOJIOTUH
3apoxaeHue u
pa3BUTHE YKOJIOTUU

0.5

51

MeToabI YKOJIOTHH.
JlabopartopHnast pabota
«3yueHnne meTonoB
JKOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

52

3HayeHune
JKOJIOTUUECKUX 3HAHUI
JUIA YeJIOBEKa




53

54

OKOJIOTUYECKHE
baxTopsl

AOGuoTH4ecKue
(dakTopsl. CBeT Kak
AKOJIOTHYECKUI
(dakTop. JlaboparopHas
pabota «BrIsiBICHHE
MIPUCIIOCOOICHHIA
OpPTraHU3MOB K BIIHSIHHUIO
CBETa»

0.5

55

AOGuoTHvecKue
daxropsl. TemnepaTypa
KaK 3KOJIOTUYECKUI
dakrop. JlaboparopHas
pabota «BrIsiBIeHHE
MPUCTIOCOOTICHUIA
OpPraHU3MOB K BIHUSIHUIO
TEeMIIEPaTyphI»

0.5

56

57

AOuoTnueckue
(daxTopsl. Braxxnocts
KaK 9KOJIOTUYECKHI
¢axrop. JlabopaTopHas
pabota
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHUIt
U3 Pa3HBIX MECT
oOuTaHUM»

Cpenpl oOuTaHus
OpraHu3MoOB

0.5




58

59

buonornueckue PUTMBI

Kuznennsie popmbl
OpraHW3MOB

60

61

62

63

64

65

buotnueckue hakropsl

3HaueHne OMOTUYECKHUX
B3aUMOIECUCTBUN I
CYLIECTBOBAHHUS
OpraHU3MOB B CpeJie
o0OHTaHUA

DKOJIOTUYECKUE
XapPaKTEPUCTUKU
MOMYJISIITUH

OcHOBHBIE TTOKa3aTeIn
MONYJISALUN:
YHUCICHHOCTD,
IJIOTHOCTh, BO3pACTHAs
U TI0JIOBAs CTPYKTYpa

OcCHOBHBIE TTOKA3aTeNN
MONYJISALIUN:
POXK1a€MOCTh, TPUPOCT,
TEMII pOCTa,
CMEPTHOCTb, MUTpAlluU

DKonornyecKas
CTPYKTypa MOMYJISALNUN

66

67

JluHamMuKa monyJsuu
U €€ peryisinus
Kpussie pocra
YHUCJIEHHOCTHU




68

69

nonyssiiuu. Kpubbie
BBEDKHBAHHUS

DKoJoru4eckasi HUIIa
Buja. Jlaboparopuas
paborta
«IIpucnocobyienus
CEMSIH PaCTCHUH K
pacceneHnio»

Bua xkak cucrema
MONYJIALHMA

0.5

70

3aKOHOMEPHOCTHU
MOBEICHUS U MUTPALIMI
’KUBOTHBIX

71

72

73

Coo011ecTBO
OpPraHu3MOB —
OHOIIEHO3
DKocHucTeMa Kak

OTKpbITad CUCTEMA

Kpyrosopor BemiecTs u
MOTOK SHEPTUU B
HKOCUCTEME

74

OCHOBHBIE TIOKA3aTEITH
3KOCUCTEMBI

75

76

OKOJIOTUYECKHE
TTAPAMH/TBI

3sMmenenus cooO1iecTs
— CYKIIECCUH

77

[Ipupoansie




78

79

9KOCHUCTEMBI.
DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpEN U OKEaHOB
[Ipupoansie
9KOCHUCTEMBI.
DKocucTeMBbI TYHJIp,
JIECOB, CTEIEMH, IIyCThIHb

AHTpOHOFeHHBIe
3KOCHCTCMbI

80

Ypb603KOCUCTEMBL.
[IpakTnueckas padbora
«3yuyeHune u onucanue
ypOO0IKOCHCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
hopmupoBaHUs
OCHOBHEIX
B3aMMOJAECHCTBUI
OpraHU3MOB B
JKOCHCTEMAX

82

83

MexaHU3MBI
BO3ACHCTBUS
3arpsi3HEHUH pa3HbIX
THUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJISIIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa —




84

oOmernaneTapHas
000104Ka 3eMiIn

Vuenue B. U.

Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUSA
ouocdepsl

86

87

88

Kpyrosoports! Bemiects
1 OMOr€OXUMHUUYECKHE
LIUKJIBI

30HAJIBHOCTh
ounocgepsl. OCHOBHEIC
OMOMBI CyIIN

Y cTOMYUBOCTh
ouochepsl

&9

OKOJIOTUYECKHE
KPU3HCHI M UX TIPUIHHBI

90

91

92

Bo3snerictBue yenoseka
Ha 6uocdepy
AHTpOIIOreHHOE
BO3/EHCTBHUE HA
pacTUTENBHBIN U
YKUBOTHBII MU

OxpaHa npupoabI

93

OCHOBHbIE TPUHLHUIIBI
YCTOMYHMBOTO Pa3BUTHUSA
9eJI0BEUECTBA U




94

95

IIPUPOJIBI
PanuonansHOE
MPUPOJIOIOIB30BAHUE U
COXpaHCHHUE
OHOJIOrMYECKOI0
pa3HooOpa3us 3eMin
O06o0011eHNE 10 TEME

«MUKpO3BOJIIOLUS U €€
pe3yabTaThl»

96

O6o06muieHne o Teme
«Maxkpo3BoIonHs U €€
pe3yJIbTaThl»

97

98

99

100

101

O06o00611eHNE 10 TEME
«IIpoucxoxaenue u
pa3BHUTHE KU3HU HA
3emie»

O06o06mIeHue 1o TeMe
«IIpoucxoxaenne
yejaoBeKa —
AQHTPOITOTEHE3)

O06o001IeHue 10 TeMe
«DKoJI0THSs — HayKa O
B3aNMOOTHOHICHUAX
OpPraHU3MOB»

O00011IeHIE IO TEME
«Opranusmsl ¥ cpena
oouTaHus»

O06001IeHME 10 TEME




«OKOJIOTHS BUJIOB U
MIOIYJIALIAI»

O06001IeHME 10 TEME

102 «buocdepa —
riio0agpHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

7.5




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cuctemsl u mporieccol, 10 kinace/ Tepemor A.B.,

[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO « MOIL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
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