BBIIIMCKA U3 OOII COO MBOY COII Ne 129

PABOYAS IPOTPAMMA
(ID 10257020)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

115t ooyuatromuxest 10 — 11 kiaccos

r. HoBocubGupck, 2026



INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyebnomy mpenmery «buonorus» (mamee - Omosiorwsi) Ha
YpOBHE CpellHero oluiero obpasoBaHusi pazpaboTraHa Ha ocHoBe dDenepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit deneparuny,
®I'OC COO, Konnenmuu mnpenojaBanusi yueObHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeil mporpaMmbl BOCIIUTAHUS.

Cornacao mnonoxenusim GI'OC COO mnpodunbHbie yueOHbIE TPEIMETHI,
u3ydaeMble Ha YIUIYOJIEHHOM YPOBHE, SBISIOTCS CrocoboM nuddepeHmmanim
oOy4yeHHs Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUs U TMPU3BAHBI O00ECIECUUTH
IPEEMCTBEHHOCTb MEXJy OCHOBHBIM OOLIMM, CpPEIHUM OOLIUM, CpPEIHUM
poeCcCUOHANBHBIM U BBICIIMM O0pa3oBaHuEM. B TO ke Bpemsi Kbl U3 3TUX
y4eOHBIX MPEAMETOB JIOJKEH OBITh OPUEHTHUPOBAH Ha IMPUOPUTETHOE pELICHUE
0o0pa30BaTeNbHbIX, BOCHUTATENbHBIX M PpAa3BUBAIOMIMX 33J1a4, CBS3aHHBIX C
npodoprueHTanueil 00yJarommxcs 1 CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
o0jacTh HAYYHOTO 3HAHHUS, CBA3aHHOTO C OHOJIOTHEH, METUIMHOW, 3KOJIOTHEH,
MICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMyY nipenmety «buonorus» ga€t nmpeacTaBiIeHHE O eJn
W 3a7a4ax u3ydeHusi yueOHoro mpenmera «buosiorus» Ha yriiyOJ€HHOM ypOBHE,
ompenenser oOs3aTebHOEe (MHBApUAHTHOE) TMPEIMETHOE COJepKaHUe, €ro
CTPYKTYPUPOBAaHME TIO Ppa3fenaM W TemaMm, pacopelesieHue Mo Kiaccam,
PEKOMEHJIyeT MOCJIeI0BAaTeIbHOCTh HM3yU€HHUsI y4eOHOro marepuana ¢ y4éTom
MEXMPEAMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, JOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yyaromuxcs. B mporpamme mo 61o0ruu peaan3oBaH
MPUHIUI NPEEMCTBEHHOCTH C U3yYEHUEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Omarogaps 4YeMy TNpPOCMAaTpPUBAETCS  HANpPaBIECHHOCTh Ha
nocieayronee pa3BUTHE OWOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX Ha
bopMHpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IKOJOTHYECKOTrO
MBIILIEHUS, IPECTABICHUH O 3A0POBOM 00pa3e *U3HU, Ha BOCIIUTAHUE OEpEKHOTO
OTHOIIEHUS K OKPY>KaIOIIel MpUpoaHOH cpesie. B mporpamMme mo 6uonoruu taxke
MOKa3aHbl BO3MOXHOCTH ydeOHOTO mpenMera «buonorusy B peanu3aruu
tpeboBanuit ®I'OC COO K mMIaHUPYEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
MpEeIMETHBIM pe3yJIbTaTaM 00yueHus U B GOPMUPOBAHUH OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATENbHOCTH OOYyYaloUIMXCs IO OCBOCHHMIO COZAEpKaHUS
OMOIOrMYeCKOro 00pa30BaHMsI Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHMUsL.

VYuebnsiii npenMer «buosiorus» Ha ypoBHE CpeAHEro o0IIero oopa3oBaHUs
3aBeplIaeT OMOJIOrMuecKoe 0Opa30BaHUE B IIKOJIC U OPUEHTHUPOBAH HA PACIIMPEHUE
U yriyOnaeHue 3HaHui 00y4aroIuXcsl O )KUBOM MPUPO/JIE, OCHOBAX MOJIEKYJIIPHOU U



KJICTOYHON OMOJIOTMH, SMOPHUOJIOTUN U OUOJIOTUM Pa3BUTHSI, TCHETUKHU, CEICKIIUH,
OMOTEXHOJOTHH, BOJIIOIIMOHHOTO YUCHUS U SKOJIOTHH.

N3yyenue yueOHOro mnpenmera «buonorus» Ha yrIyOJIeHHOM YpPOBHE
OPHUEHTHUPOBAHO Ha TMOJATOTOBKY OOYYAIOMIMXCS K IMOCIEAYIOMEMY IOTyYEeHUIO
OWonornyeckoro  oOpa3oBaHMS B  By3aX W OPTraHM3AIUAX  CPEIHETO
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COJEp:KaHMsI COCTABISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUW, TIOJYYCHHBIX TPU  HU3YYCHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/IeJIOB OMOJIOTHU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOdy4yarT pa3Butue. Tak,
pacCUIMPEHbI U YTITyOJIeHbI OMOJIOTUYECKHUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOax,
OakTepusix, OpraHuU3Me  4YeJOBEeKa, OOIMX  3aKOHOMEPHOCTSX  >KH3HH,
JIOTIOJITHUTENIHHO BKJIFOUEHBI OMOJIOTMYECKUE CBEJCHUS IPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPhIE MOXHO HUCIIOJIb30BaTh KaK OPUEHTUPHI JJISI MOCIECAYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTUYECKHX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMHU, MOJYYCHHBIMH OOYYArOUIUMUCS MPU H3YUCHHUH
(bU3UKK, XUMHH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mporpammbl 1o ydeOHOMY mnpeamery "buomorusa" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIIOIMOHHBIA TMOAXOABl K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3Y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIs KUBbIX
CHUCTEM PA3HOI0 YPOBHS OPTaHU3AIMH, SBOJIOIIMU OPTraHUYECKOr0 MUpa Ha 3eMIle,
coXpaHeHUs1 OMOJIOTHYECKOTO pa3HOOOpa3us mianeTkl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOW OHOJOTUM, SMOpPHUOJIOTHUM W OHOJOTUH
Pa3BUTHS, TEHETUKU U CEJEKIIMU, OMOTEXHOJOTUU U CUHTETUYECKOM OuOoIoTvu,
aKTyaJU3UPYIOTCS 3HAHUSI OOydYarommxcs Mo OOTaHWKE, 300J0TUM, AHATOMUH,
dbusnonorun yenoseka. B 11 kiacce m3yuaroTcsi 3BOJIIOIMOHHOE YUYEHHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYueOnsiii  npenMer  «buosorus»  mpu3BaH  00€CNEYUTh  OCBOEHHUE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJIEH, MPUHIIMIIOB U TPaBUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUM O
CTPOCHUH, MHOTOO00pa3vMM U OCOOCHHOCTSX KIJIETKH, OpTraHu3Ma, MOMYJISINH,
OMOIIEHO3a, DKOCUCTEMBI, O BBIIAIOIIUXCS HAYUYHBIX JTIOCTHUXKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCMIEKTax OMOIOTHYECKUX 3HaHUM. [[s
pa3BUTHS W TOJJCPKAHUS HHTEpeca OOyJaromuxcss K OWOJIOTHH Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPNKAHUU MPOTPAMMBI
Mo OMOJIOTUM TPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U Pa3BUTHS
TOM WM UHOM 001acTH OMOJIOTHH, BKJIAJIOM OT€UECTBEHHBIX U 3apYOCKHBIX YIEHBIX
B PENICHHUE BAXKHEUIINX OMOJOTUYECKUX M IKOJIOTHUECKHUX MPOOIeM.



Lenb uzydenus yuebnoro npeamera «buonorusy» Ha yriayOnEHHOM ypOBHE —
OBIAJIcHUE  OOYyYaIOIUMUCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHATbHOMN
OpraHM3allMd JKHUBBIX CHCTEM pA3HOr0 paHra U MNpUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUA B (JOPMHUPOBAHMM MHTEpEca K OINpeneaEHHON 00JacTH
npo(hecCHOHANBPHOM AESITeNbHOCTH, CBSI3aHHOM ¢ OWONOTHeN, WM K BBIOOpY
y4eOHOT0 3aBeIeHUs ISl TPOJIOKEHUS] OMOJIOTMYECKOTr0 00pa30BaHuUs.

JocTikeHne 1nenm u3ydeHuss ydeOHoro nmpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOCHHE 00YYaIOIMMUCA CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHSIX, KOHIICTIITUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBHUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3M M OCOOCHHOCTSIX OHOJIOTMYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALNs, BUJ, OMOreo1eH03, Onocdepa); 0 BbIIAIOMIMXCS OTKPBITHSIX
U COBPEMEHHBIX HCCIEAOBAHUAX B OMOJIOTHH;, O3HAKOMIICHHE OOYYarOIIUXCS C
METOJaMH  TIO3HAHUS KWUBOW TIPHPOABI:  HCCIEAOBATCIBCKUMU  METOJAMHU
OMOJIOTUYECKUX HAYyK (MOJIEKYJSIPHOM M KIJIETOYHOW OHMOJIOTHUH, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTHsI, TEHETUKH U CENEKIIMH, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, MTAaJCOHTOJIOTHUH, YKOJIOTUHN ); METOJJAMHU CAMOCTOSITEIbHOTO TIPOBEICHHS
OMOJIOTMYECKUX HCCIe0BaHU B jabopaTopum W B mpupone (HaOmroAeHue,
U3MEpPEHUE, OKCINEPUMEHT, MOJEIUPOBAHUE); OBJAJACHUE OOYYAIOIIMMUCS
YMEHUSIMU: CaMOCTOSITEJIbHO HAXOJUTh, AaHAJIU3UPOBATh U  HUCIIOJIB30BATh
OMONOTHYeCKy0 MH(POPMAIIHNIO; MOJIB30BaThC OMOTIOTHYECKON TEPMHHOJIOTHEH U
CUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OWOJOTHU M COIUAIBHO-
HPKOHOMHUYECKUMU M DSKOJOTUYECKUMH MpoOjJeMaMy YeJIOBEYECTBA; OIICHUBATh
IOCJIEICTBUS CBOEM NIESITEIIBHOCTH MO OTHOLIEHHIO K OKPYXAKOLIEH NPUPOIHOU
cpene, coOCTBEHHOMY 37I0POBBIO M 3I0POBBIO OKPYKAIOIIHX JIt0/1ei; 000CHOBBIBATh
U coOmogaTh Mepbl MPOGUIAKTAKH WH(EKIIMOHHBIX 3a00JIeBaHMM, TpaBUia
MoBeZIcHUST B  mpupoae ©  oOecreueHus  OE30MACHOCTH  COOCTBEHHOM
YKU3HEICATCIIbHOCTH B YPE3BBIUAWHBIX CHUTYAIMSIX MPUPOJHOTO M TEXHOTEHHOTO
XapakKTepa; XapaKTepu30BaTh COBPEMCHHBIC HAy4YHBIC OTKPBITHS B 00JacTH
OWonorTMy; pa3BUTHE Y OOYYAIOUIUXCS WHTEIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW B TpOIECCe 3HAKOMCTBA C BBIAAIONIUMHUCS OTKPBITUSMH |
COBPEMCHHBIMH HCCIICIOBAaHUSIMHA B OHOJIOTHH, pEIIaeMbIMU €10 IpoOJeMaMH,
METO/I0JI0THEN OMOTOTUYECKOTO UCCIE0BaHUSs, MPOBEACHUS IKCIIEPUMEHTAIBHbBIX
WCCJICIOBAHNM, PEIICHHS] OMOJIOTUYECKUX 3aJ71a4, MOJEIHUPOBAHUS OMOJIOTHIECKUX
OOBEKTOB U MPOLECCOB; BOCIIUTAHUE Y O0YYAIOMINXCSA IEHHOCTHOTO OTHOILICHHS K
KUBOU MIPUPOJE B



IIEJIOM ¥ K OTAEIBbHBIM €€ 00BEeKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKON rPaMOTHOCTH, 00I1IeH KyJIbTYpPhl HOBEJCHUS B IPUPOJIE; UHTETPALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU; TPHUOOPETEHHE 00YUYaIOIUMHKCI KOMIETEHTHOCTH B
palMoHaIbHOM MPUPOIONOIB30BAHUY (COOII0IEHUE TPABUII TOBEACHUS B IPUPOJIE,
OXpaHbl BHJOB, dKOCHUCTEeM, OMOChEphl), COXpaHEHUU COOCTBEHHOTO 370POBBS H
3JIOPOBBSl OKPYKAIOIIUX JIIOACH (coOmroaeHuss Mep MpouiakTUKu 3a00JIeBaHUH,
oOecrieyeHne 0OE30MaCHOCTH >KU3HEACSATENBHOCTA B UPE3BBIYAWHBIX CUTYyaIUsX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHME  yCIOBUWA  JJii  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUTy aJIbHON oOpa3oBaTenbHOI TPAeKTOPUH, CHOCOOCTBYIOLIEH
NOCJIEyIONIEMY TPOPECCUOHAIBHOMY CaMOONPEEIECHUI0, B COOTBETCTBHH C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee 4ncI0 YacoB, OTBEJACHHBIX HA M3y4YeHHE OMOJIOTHH Ha YIITyOJICHHOM
YpOBHE cpeaHero o0rmero odpa3oBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).

Ot60p opraHu3aIMOHHBIX (HOPM, METOJOB M CPEACTB OOY4YCHHS OMOJIOTHH
OCYUIECTBJISIETCS. C YYETOM CIEUU(PUKU €ro COAEpKaHWsS U HANpaBICHHOCTH Ha
MPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUsl B OpPraHU3ALMIX  CPEAHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MpU 00y4YeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JIA0OPATOPHBIX W TpPaKTUYECKUX pador. Takke ydacTue
OOyYaroIMXcsl B BBITIOJHEHWN MPOEKTHBIX W y4eOHO-UCCIIEN0BATEILCKIX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIISICTCS YIUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUIA.

COJEP)KAHUE OBYUEHUASA

10 KIIACC

Conepkanue TporpaMMbl, BBIJACICHHOE KYpPCUBOM, HE BXOIUT B TPOBEPKY
rocyJaapcTBeHHoi utorooi arrecraiuu (I'MA).
Tema 1. buosiorust kKak Hayka

CoBpeMeHHass OMOJIOTHST — KOMITJICKCHAsI Hayka. KpaTkast UCTOpusl pa3BUTHS
Owonornu.  buojormyeckne HayKh W H3y4aeMble MMM IPOOJICMEI.
dyHIaMeHTalbHbIE, TPUKIAIHBIE W TIOMCKOBBIE HAay4YHBIC WCCJICIOBAHUS B
OHMOJIOTHH.

3nauenue Ouosoruu B (HOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUHOM
kapTuHbl Mupa. [Ipodeccun, cBs3anHble ¢ Ouosiorueil. 3HaueHue OUOJIOTUU B



MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdeMoHCcTpaMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun,
VY. T'apsen, I'. Menaens, B. . Bepnanckui, U. I1. [TaBnos, . 1. Meunukos, H.

. Baswios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTHMM C APYrUMH Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYCHHUE

JKuBble cCTeMbI Kak peIMeT u3yueHust onoaoruu. CBONCTBA JKUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTIO COCTaBa, JUCKPETHOCTh W IEJIOCTHOCTb, CIOXKHOCTh U
YIOPSATOYEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHHU3aIus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldy JKHUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(buoreonenotuyeckuit), OmochepHniii. IIporecchl, NPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >XUBOro. Ku3Hb Kak (opma CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,«uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIx cucteM. Meroapl Ouonornyeckod Hayku. HaOmiomenue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTeMaTu3alusl, Meraadanus. [IoHsTue o 3aBucumon u
He3aBUCUMOM niepeMeHHOU. [lmanupoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runores3a. [loHaTne BHIOOPKM M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonormyeckux ngaHHbIX. OIlIEHKa JTOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaToB. [IpuumHBI HCKaKEeHUs pe3ynbTaroB HKcrepumeHTta. [lonsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TPHU3HAKH KHU3HW», «buonorndeckue
cucrteMbl», «CBOWCTBAa KMBOW MaTepum», «YPOBHM OpraHU3ALUUA KUBOU
npupoae», «CTpOEHHUE KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeUeCcKoro opranuzmay, «buoreorenos», «buocdhepa», «Metombl
V3yYEHUs )KUBOU MPUPOJIBD».

O6opynoBaHue: 1abopaTopHOe 000pyAOBaHUE ISl IPOBEACHUS HAOIOICHHM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnoap30BaHNE pa3IMYHBIX METOJOB ITPU U3YUEHUU
KUBBIX CUCTEM).

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QyHKUMOHANbHAS e€IMHUIIA KUBOro. Mcropus
otkpbiTus knetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbIE IOJOXEHHUSI COBPEMEHHOW KJIETOYHOU
TEOPHH.

MeToael  MOJIEKYJISIpHOM M KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadusi, 3meKTpopope3, METOJ MEUYEHBIX aToOMOB, Au(depeHInaIbHOe
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Kaemox. DIEKTPOHHAass MHUKpockonus. Kougoxanvnas mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBI MHKPOCKOID,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHne METOJOB KJIETOYHOM OHOJIOTUU
(xpomartorpadusi, snekrpodope3, auddepeHIHATbBHOE IEHTPUPYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ ponb Kak paCTBOPUTEIS, pEareHTa, ydacTHe B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJsiuud. MuHepanbHbIe BEIIECTBA KIETKU, UX Onooruyeckas poiib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckne BeLIECTBA KIETKU. buonornyeckne mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeinkoBOM Mosiekyibl. [lepBuuHas
CTpyKTypa Oeika, MeNTUAHAs CBA3b. BTopuuHas, TpeTuyHas, YeTBEpTUUHAS
cTpykTypbl. Jlenarypanus. CoiictBa OenkoB. Knaccudukanus 6enkos.

buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.
Yraepoasl. MoHOCaxapuabl, AUCaAXapUIbl, OJIMTOCAXAPUIBI U OJIHCAXAPHUIBI.

O0mmii T1aH CcTpoeHHS U (U3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM yTrIIeBOIOB.

Jlunuaet. T'uapodunsHo-THAPOGOOHBIE cBOicTBA. Kitaccudukanus TumumaoB.
Tpurnunepunbl, ¢GocPoNUnuIbl, BOCKH, CTepoubl. buomornueckuwe QyHKIUU
munuaoB. OO1Me cBOMCTBA OMOJIOTMYECKUX MEMOPAH — TEKYUY€CTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxneunnoseie kuciotel. JJTHK u PHK. CTpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ipunuun xomriemeHTapHoct. IlpaBunmo Yapradda. Crpykrypa
JHK — nBoiinas criupans. MectoHaxoxaenue u oumonorudeckue dynkiuu JJHK.
Buael PHK. ®yukunu PHK B kitetke.



Crpoenue Monekyiasl AT®. Makposprudeckue cBsizu B Mojekyie ATO.
buonornueckue ¢pynkiuun AT®. BoccTaHoBICHHbBIE TEPEHOCYUKHY, UX (QYHKIIUHU B
KIetTke. /pyeue nykneosuompugocpamor (HT®). CexsennpoBanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OWONOTHS: OMOXMMUYECKHE W OMO(U3UIECKUE WCCICTOBAHMS
cocTaBa U TIPOCTPAHCTBEHHOM CTPYKTYphl Ouomoliekyld. Mooeruposarnue
CMpYKmMypol U QYHKYUll OUOMOJIEKYN U ux Komniekcos. Komnvromepnoiii ouzaiin u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JlemoHcTpanuu

[Hoptperst: JI. [lomunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnus, O.
Conrep, C. [Ipy3unep.

Juarpammsl: «PacnpeieeHue XuMAYECKUX 3JIEMEHTOB B HEXKMBOU ITPUPOLEY,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOU IPUPOJEY.

Tabmunpl u cxemsl: «llepuonuyeckas TabauIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTtpoeHne MoJekyisl Boab», «BemectBa B cocraBe opraHuzMoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyNIb», «CTpOEHHE MOJIEKYI
yIIIeBOOB», «CTpO€HME MOJEKYJd JUNUI0B», «HyKIEHMHOBBIE KHCIIOTBD»,
«Ctpoenue Monekyiabl ATDy.

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYyI0BaHHE.

Jlabopatopuasi padora «OOHapykeHHE OEIKOB C MOMOIIBIO KaYECTBEHHBIX
pPEaKLIHIN.

JlaGoparopHas padora «lccienoBanne HyKJIEMHOBBIX KUCJIOT, BBIAEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOB.

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Turner KJIETOK: AyKapuoTHUYECKas u IPOKAPUOTHYECKASL.
CtpykTypHO(DYHKIIMOHATBEHBIE 00pa30BaHUS KICTKH.

CrtpoeHue npokaproTuueckol kieTku. Kietounas cteHka OakTepuil U apxei.
OcoOEHHOCTH CTPOEHHUSI TeTepOTpOPHOM M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecCTOo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u PyHKIIMOHUPOBAHKE DYKAPUOTUUECKOMN KJIeTKH. [ImazmMarudeckas
MeMmOpana (rasmaiemma). CTpykTypa Iia3mMaTudeckoil MemOpanbl. TpaHcmopt
BEII[ECTB Yepe3 TIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3ust, ooneryéHHas
mud¢y3us), akTUBHBIA (MEPBUYHBIA M BTOPUYHBIM aKTHBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuiikaaueBoro Hacoca. DHIOIMUTO3:
MUHOIUTO3, (arouutos3. Dx3ouuTo3. Kinerounas crenka. CTpykTypa U QyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[utomna3ma. Iluto3omab. [{utockener. JBuxkenue nutomiazMbl. OpraHou bl
kieTku. OTHOMEeMOpaHHbIe OPraHOUAbI KIIETKH: 3H0IIazMaTtuyeckas cetb (I11C),



anmapaT [OnbIXkH, JU30COMBI, WX CTpoeHHEe U (QyHKUUU. B3anMocss3b
OJTHOMEMOpPaHHBIX OPraHOUAOB KJIETKU. CTpoeHHE TPaHYJSPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ akuii (arpanyisspHbIi ) 9HAOMIIa3MATUYECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmapara ['ombmxu. Moouguxayus benxos 6 annapame
Tonvoorcu. Copmupoexa 6enxkoe 6 annapame I onv0xcu. TpaHCHOPT BEUIECTB B
kieTke. Bakyonu pacturenbhbix kietok. Kiierounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBl  KJIETKH:  MUTOXOHJPHM,  TUIACTHUBI.
IIpoucxoacoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenue u (QyHKUMM MUTOXOHApWM U mactuid. llepBuunble,
BTOPUYHBIC U CIIOKHBIC TIACTHIBI (POTOCHHTE3UPYIOMINX JYKAPHUOT.
XI0pomiIacTbl, XpOMOILUIACTHI, IEHKOIIJIACTHI BHICIITUX PACTEHUH.

HememOpanubie opranousl kieTku CTpoeHHe U (PYHKIUU HEMEMOpaHHBIX
OpraHOUJOB KJIETKH. PuGocompl. IIpomeosicymounvie Qunamenmol.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmsi. MBIIIEUHbIE  KJIETKH.
Axmunosvie KomMnoneHmsl Hembluieunvix Kiemok. Mukporpyoouku. KiaeTouHslii
neHTp. CTpoeHMe U [BIDKEHHE KIYTHKOB U pecHHYEK. MUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposaunHvie ¢ MuKpoguiamenmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. OGosouka s1pa, XpOMaTUH, KapuoIuia3Ma, SJIPBIILIKH, UX CTPOEHUE U
bynkuun. SnepHsiii OENKOBBIM MaTpUKC. [IpoCcTpaHCTBEHHOE pPaCHOIOKEHHE
XpoMocoM B uHTepdaszHOM sipe. Iyxpomamun u 2emepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. Jlumamuxa sodepuou o006010uKku 6 mumose. Aoepmbiil
MPAaLcnopm.

Krnerounsie BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIEeTKW», «CTpoeHue
KUBOTHOW  KJIeTKkW», «CTpoeHHe  pacTUTENbHOUW  KiIeTku», «CTpoeHue
MUTOXOHAPUIY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KICTKNY.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOTpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEeNapaThl OaKTEpHATbHBIX KIETOK.

Jlabopatopnasi pabGora «/3ydyeHHe CTPOEHHS KIETOK PAa3JIHYHBIX
OpPTraHHU3MOB).

IIpakTuyeckas padora «l3ydyeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuass paGora «lccnegoBanue Mmiia3mMoiiM3a M JEjIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).



IpakTnueckas padora «/3yyeHre IBUKEHUS IUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccuMUISIIAS M AUCCUMUJISIIIUS — JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIN U TeTepoTpodHbIi. YdacThe Kuciopoja B OOMEHHBIX
mpolieccax. OJHepreTudeckoe oOecriedeHue KieTku: npespaiieHue ATD B
oOMeHHBIX TIporeccax. {DepMeHTATHBHBIA XapakTep peakuil KIETOYHOTO
Metabomm3ma. DepMeHThI, WX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUSI.
Kodpepmentsl. Otnuuust QepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOpPOB.
benkuakTuBaTopsl u O€JIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH
(epMEHTAaTUBHBIX PEAKIHI OT Pa3IMYHBIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHUYECKMX BEIIECTB B KieTKe. DOTOCUHTES.
AHokcueenHbvlli U OKcucenHbvlli omocunmes y oaxkmepuu. Ceemocobuparoujue
nUCMEeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Pollb XJI0pOMIacTOB B MpoLEcce
dorocunTe3a. CBetoBas u TeMHOBas (pa3pl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogyktuBHOCTH hoTOCHHTE3a. BiusHue pa3nuunbix pakTopoB Ha
CKOpOCTh (hOoTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIUPYIOIIHNE OaKTepuu, >Kelle300aKTepuu, CepoOaKTepUu, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bunbl Opokenus. IIpogykTel OpokeHHS W HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KakK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oransl AHEPreTUYECKOTO oOMeHa.

[ToaroroBUTENbHBIN TaM. [ TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WIM KIIETOYHOE JbIXaHWE. Poib MUTOXOHIpUN B
mpoiieccax Ouosoruueckoro okucienus. [uknmaeckue peakimu. OKUCIUTETHLHOE
dbochopunupoBanue. Iuepeus memobpannozo epaouenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwi. [lpenmyliecTBa a’3poOHOTO TyTH OOMEHA
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetst: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «POTOCUHTE3», «IHEpPreTUUecKuil oOMen», «buocuHTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyAOBaHUE NJsi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.



JlaGopaTopHas padora «/3yueHne KaTaTUTHUECKONH aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)».

Jlabopatopuass paGora «M3yyeHue ¢GepMEHTATUBHOIO paclleTUICHUs
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHHME TIpollecCOB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKEHUS U JIIXAHUSD.

Tema 7. HacsiencrBeHHass uHGopManus U peaju3anus eé B KIeTKe

Peakuuu matpudHoro cuHtesa. [I[pUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTE3a. Peanuzanus HaciencTBeHHONW MH(opMmaiuu. ['eHeTrnueckuit
KOJ, ero cBoictBa. Tpanckpumuus — wmatpuusdblid cuHTe3 PHK. IlpuHnmns
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUINAPAUICIIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnopTHbix PHK B 6uocunTtese Genka.
VYcnoBus Ouocunteza Oenka. KomgupoBanue amMuHOKUCIOT. Pons pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeHuu ceHos. OpraHuszaius reHoma y
MPOKAPUOT U DYKApUOT. Perymnsiius akTUBHOCTU T€HOB y MpOKapwoT. ['umnoresza
onepona (®. XKako0, XK. Mano). Monexyrapusie mexanuzmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul eeHos. Perynsius oOMEHHBIX
MPOLIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekeTouHbIe (POPMBI KU3HU U 0OJIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOXXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux supycos, PHK-cooepacawux supycos, bakmepuogpazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHsle 3a00sieBaHUS YeIOBEKa, ®KUBOTHBIX, pacTenuit. CIIN/, COVID19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u aunanuz d6orvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoi02udeckux oannvix. Hanomexuonocuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabnmunpl u cxembl: «buocunres G6enka», «['eHerndyeckuii koma», «Bupycem,
«baktepuodarmu.

IIpakTnyeckas padora «Co3znanue MOJIEIU BUPyCay.



Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoiasl U perymsius. WMurtepdaza u MuTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekaronux B uHTepdase. IloaroroBka KIETKH K
nenenuto.  IIpecunteTnueckuit  (HOCTMUTOTHUYECKHI),  CUHTETUYECKUM U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUIN) TIEPUOIBI UHTEP(DA3BI.

Marpuunsiii cunate3 JIHK — penukanus. [lpunmunsl pervkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTb.
Mexanusm permkanuun JIHK. Xpomocomel. Ctpoenne xpomocom. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTun. JIMIUIOUIHBIA U
rariouaHblii  Habopel  XpomocoM. ['omonoruunbie XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Jlenenne KIeTku — MUTO3. CTalud MATO3a U TIPOUCXOISAIINE B HUX IPOIIECCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perynsnust MUTOTHYECKOTO IWKIA KJIETKU. [IporpamMmmupyemas KieTodHas
ru0esb — arnomnTos.

Knerounoe siipo, XxpomocoMmsbl, (GyHKIMOHAJIbHAsi TeHOMUKA. MexaHuzmbl
npoaughepayuu, ougpgpepenyuposku, cmapenus u udbeau xiemok. «l{ughposas
KlemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupsl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus JJHK.

OO6opymoBaHHe: CBETOBOM MHUKPOCKOII, MHEKpOTIpenapaTsl: « MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGopaTtopnass  pabora «3yyeHne XpoMOCOM Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHasi pabora «HabGmoneHue MuTo3a B KjeTKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOEHHUS U KU3HEACSITEIIbHOCTHA OJTHOKJIETOYHBIX OPTaHU3MOB.
baktepun, apxeu, OAHOKJIETOYHBIE TPUObI, OJAHOKIETOYHBIE BOJOPOCIH, IPYTrHe
npotucthl. KosloHnanbHble OpraHu3MBbl.

B3auMoCBsA3p 4YacTedd MHOIOKJIETOYHOIO OpraHusMa. TkaHu, oOprassl u
cucTeMsl opraHoB. OpraHnusM Kak enuHoe 1emnoe. ['omeocras.

Txanu pactenuii. TUbI paCTUTENBHBIX TKaHEH: 00pa3oBaTebHasi, IOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCcTH CTpoeHus, (QYHKIHUH U
PACIIOJIOKEHUS TKAHEW B OPTaHaxX PACTCHMM.



TKaHU KMBOTHBIX W YEJOBEKA. THUIBI KUBOTHBIX TKAHEH: SIUTEIUAIbHAS,
COCUHUTENbHAs, MbIlIeyHasi, HepBHAas. OCOOCHHOCTH CTpOeHUSs, (DPyHKUUNA WU
pacIonoKeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TIeHepaTHUBHbIE OpraHbl pacTeHuid. OpraHbel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3MoB. Kapkac pacteHuid. CKeNneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>kHbIi1 U BHYTpeHHU ckeeT. CTpOSHUE U TUTIBI
COEIMHEHUS KOCTEMN.

JlBrokeHue  OopraHus3MoB.  JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUHOE, KTYTUKOBOE, PECHUYHOE. [IBMKEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUHU. [[BHM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue oprannsmMos. [lornonieHne Boabl, yriIeKACIOTO ra3a U MUHEPaIbHbBIX
BEIIECTB  pacTeHusAMU.  llutaHme  KMBOTHBIX.  BHyTpumonocrtHoe u
BHYTPUKIIETOYHOE NHUIeBapeHue. l[IlnTanue NO3BOHOYHBIX >KMUBOTHBIX. OTHEIbI
MULIEBAPUTENLHOTO TpakTa. llumesBapurenbHbie xenes3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKa.

Hpixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue >kMBOTHBIX. Juddy3us
ra3oB 4epes3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixaHue. JlpIxaTeabHas IOBEPXHOCTb.
XKabepHoe u né€royHoe AbIxaHue. JpIxaHue Mo3BOHOYHBIX )KMUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHHSI JETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHass cucTeEMa dYeNOBeKa. MeXaHW3M BEHTWISLWH JETKUX y MTHUL U
MJIeKonuTaromux. Perymsius apixanus. JlpixaTenbHble 00bEMBI.

TpaHcrOpT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemiecTB y JKHBOTHBIX. KpoBeHOCHass cucrteMa © €€ OpraHbl.
KpoBeHocHass cucTema TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocynbl W KpoBb. Kpyru xkpoBooOpaimieHus. DBOIIOLUOHHBIC
YCIIOKHEHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX *KUBOTHBIX. PaboTa
ceplla v €€ peryJisiuus.

Brinenenue y oprannsMoB. Beienenue y pacrenuii. Beinenenue y )KUBOTHBIX.
CokparutenbHpie Bakyosu. Oprasbl BblaeneHus. DunbTpamus, CceKpenus Hu
oOpaTHOE BcCachbIBaHME KaK MEXaHU3Mbl PabOThl OpraHoB BbiAesieHUsd. CBs3b
MOJIOCTA Te€Ja C KPOBEHOCHOM W BBIJACIUTEIBHOW CHUCTEMAaMH. BblaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHne u (pyHKIMOHHUPOBAHUE
Hepona. OOpazoBaHue MOYH y UeJIOBEKa.

3ammTa y OpraHu3MoOB. 3allUuTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil ¥ IUCTHI IPOCTENIINX. 3aIMUTa Y MHOTOKJIETOUYHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.



3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M X MPOU3BOIHBIE. 3aIIUTa
opranm3mMa oT Oone3neil. MmmyHHas cuctema denoBeka. KieTouHbIl W
I'YMOpaJbHBIH HWMMYHHUTET. BpoXnEHHBIM M OpHOOpeTEHHBIN crienupuyecKuit
UMMyHUTET. Teopusi KiIOHaIbHO-ceneKTuBHOrOo uMmmynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnasiutensHble OTBETHI OPraHM3MOB. PoJib BpOXAEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxuMocTp W peryiasiiuss 'y OpraHu3MoB. PaznpaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTh U peryisinus y paCTeHUM.
PocToBble BelecTBa U UX 3HAYCHHUE.

Hepsnas cuctema u pepiiekropHas peryisiius y >kuBoTHbeIX. HepBHast cuctema
U €€ OTHenbl. OBOJMIOIMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOW CHUCTEMBI Yy
AKUBOTHBIX. OTIENbl TOJOBHONO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

I'ymOpanbHas peryisauus U dHIOKPUHHAS CHCTEMA YXUBOTHBIX U YEIIOBEKA.
JKenes3pl SHIOKPUHHON CUCTEMBI K UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. ['unorasamo-runodusapHas cuctema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmunpl u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucremMbl  OpraHoB  ITO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHue credisy,
«CTpoeHrEe JNUCTOBOW IUIACTUHKW», «TKaHW J>XKMBOTHBIX», «CKEIEeT YeI0BEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas
cucrema», «HepBHas cucremar, «Koxay, «Mplieunas cucrema», « BeinenurensHas
cUcTeMay, «OHIOOKpUHHas cuctema», «CrpoeHne MbIIIbD, «VMMyHHATETY,
«Kuieunononoctusie», «CxeMa nuTaHus pacteHui», «KpoBeHOCHBIE CHUCTEMBI
MIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHne ruapbl», «CTpoeHHE IIaHApUNY,
«BHyTpeHHee cTpoeHue 0kKAeBOro uepns», «HepBHas cucrema puidy», «HepBHas
cucrema JArymkn», «HepBHas cucrema npecMmsikaromuxcs», «HepBHas cucrema
ntuy, «HepBHasg cucrema mirekonutarommx», «HepBHas cucrema dYenoBekay,
«Pedmexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOMpENnaparbl OJHOKJIETOUHBIX
OpraHW3MOB, MHKpPOIIPENApaTbl TKAaHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIIHH
HACEKOMBIX, WIJIOKOXHUX, KUBBIE K3EMIUIAPbl KOMHATHBIX PAaCTeHU, repOapuu
pacTeHWil pa3HbIX OTAENOB, BJIAXHBIE [MPENApPaTbhl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJJICKIUU OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
00opy10BaHUE AJIsl AEMOHCTPALIMY TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH,



pacierieHus Kpaxmana 1 OeJIKoB MoJ AecTBHEM (PEepMEHTOB, 000PYyI0OBaHUE IS
JIEMOHCTPALUKA OMBITOB MO M3MEPEHUIO KUZHEHHON €MKOCTH JIETKUX, MEXaHHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUI.
JlaGoparopHasi pabora «/3ydeHnue TKaHEH KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHre ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: OECroJioe (BKJIIOYash BET€TaTUBHOE) W
nosoBoe. Buael  Gecniosoro  pa3MHOMKEHHS:  [OYKOBAHME,  CHOPYJISALUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3smuoxkeHue. [losmoBbie KineTkW, Wind ramersl. Meno3. Craauu
Mmeiio3a. [loBenenue xpomocom B Merio3e. Kpoccunroep. buonornueckuii CMbICT
Melo3a M II0JOBOro mponecca. Meio3 UM ero MecTo B JKU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3BuTHe. I'ameroreHes y ;kMBOTHBIX. [10JTOBBIE KEIIE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnoA0TBOpEHUE W AIMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrnocoOsb
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanibHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O pa3BUTHUU OPTaHU3MOB. Mopgoecenez — 00Ha uz 2nasHvIx NPooOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopgoceneza. Cramun >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tunbel  apoOneHus.
Jemepmunuposannoe u HeodepmMuHupoeanmoe oOpobnenue. bnacmyna, munvi
onacmyn. OcoOCHHOCTH APOOJICHUS MIICKOTUTAIOMINX. 3apOABIIIEBLIC JIUCTKH
(ractpynsuus). 3akiiaika OpraHoB U TKaHEH W3 3apOIbIINIEBBIX JUCTKOB. B3anmHoe
BJIMSIHUE 4YacTel pa3BUBAIOIIECTOCS 3apojblina (dMOpUOHANbHAS WMHIYKIHSA).
3aknaska TUTaHA CTPOCHUS KUBOTHOTO KakK  pe3yiabTaT HUEPapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BimsHue Ha SMOpPHOHAIBHOE pPa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbhblii mepuoxa. IIpsimoe u
HempsiMoe pa3BuTue. PasButue ¢ wmetamMopdo3oM Yy OECrO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buHojorHueckoe 3HAYEHHE MPSMOTO MU HENpPSMOro
pa3BUTHS, UX PACHpPOCTpaHEHUE B MpHUpPoJE. THUIbI pocTa >KUBOTHBIX. DaKTOpPHI
PETYISAIUMU POCTA )KUBOTHBIX U YeoBeka. CTaauu moCcTIMOPHUOHATEHOTO Pa3BUTHS
y ’KMBOTHBIX U 4enoBeka. [leproibl oHTOorenesa yenoneka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.



Pasmuoxenne u pas3ButHe pacteHuil. ['amerodutr u cnopodur. Meiio3 B
YKU3HEHHOM ITMKIIe pacTennil. OOpazoBaHue crop B mpoiiecce Meiosa. ['amerorenes
y pactenuil. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOMHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuiel u cxembl: «BereratuBHoe pa3MHOXKEHHE», «THIBI Oecroyoro
pasMHOXKEHUD», «Pa3zMHOXEHHE XIIAMUIOMOHAIBDY, «Pa3MHOXKEHUE 3SBIJICHBIY,
«Pa3MHO)eHue Tuape», «Menosz», «XpomocoMmb», «I'amerorenes», «CtpoeHue
SAUIEKIETKH U crepmaTo3onaan, «OCHOBHBIE CTaIuM OHTOTeHe3a», «lIpsamoe u
HEnpsAMOE pa3Buthe», «Pa3zBuThe MaHCKoro xyka», «Pa3Butue capaHumy,
«Pa3zBuTne narymkwm», «JIBOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsiH OJTHOJIONBHBIX U NBYAOJIBHBIX PACTCHUW, «/KU3HEHHBIN LMK
MOPCKOM KamycTbl», « KU3HEHHBIN UK MXay, <« KU3HEHHBIN IUKII MTATOPOTHUKAY,
«OKV3HEHHBIN LIUKI COCHBI».

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnapaThl SHUEKIECTOK H
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYIIKHA.

JlaGoparopHas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BBIBICHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KMBOTHBIX).

JlabopaTtopnass paGora «CTpoeHHUE OpPraHOB Pa3MHOKEHHUS BBICIIHNX
PaCTEHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIIEHUS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Ponb OTE€4ECTBEHHBIX YUEHBIX B Pa3BUTHUU T'€HETHKH.
Pa6otsr H. K. KoneiioBa, H. . BaBunosa, A. H. beno3zepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKUE TTOHATHUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, aJbTEPHATUBHBIC MPU3HAKHU, JOMHHAHTHBIM U PEIECCUBHBIM
MPU3HAK, TOMO3UT0Ta, FT€TePO3UT0Ta, YUCTAsl TUHUS, THOPHUIBI, TEHOTHUII, (DEHOTHII.
OcHOBHBIE METOJBI TCHETHKU: THOPUIOIIOTHYECKHUM,  IUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU.

JdeMoHCcTpauu

[loptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
Basuinos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.



Tumodees-PecoBckuii.
Tabnuub! u cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi paGora «/lpozodpmira Kak OOBEKT TEHETHYECKUX
HCCIICIOBAHUI.

Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHaens — 3aKoH
eanHoo0pa3usi THOpUAOB MepBoro nokosenus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHaensa — 3aKOH paclICIUICHHUs] NPU3HAKOB. l[ATOMOrMmyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHMs. [ UIIoTe3a YMCTOTHI raMeT.

AHanm3upyonee ckpemBanue. [IpomMexyTouHbIN XapaKkTep HacleI0BaHUs.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. Tperuid 3akoH MeHaenst — 3aKOH HE3aBUCHUMOTO
HacJeI0BaHUs TpU3HAKOB. [{uTonornueckre OCHOBBI IUTUOPUIHOTO CKPEIIUBAHUS.

CuerienHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIIEHHUE CUEIUICHUS MEXKAY TIe€HaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBII MEXaHWU3M OMNPEIENICHHs M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHhIl mnoJs. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUETIEHHBIX C TTOJIOM.

['enHoTun kak nenoctHasa cucrema. [lmeroTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBbIM aiuleu3M. DB3auMOJelCcTBUE HEAUICIBbHBIX T'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKXKE
(GU3HONOTUYECKUX  TMPOIIECCOB, TOBEJACHUS U  KOTHUTHBHBIX  (DYHKIUH.
['eHeTHUeCcKrEe MEXaHU3MbI CAMOMOTEHE3a, MEXAHU3MbI B3aUMOICUCTBUS «XO35TUH —
napasuT» M «XO35IMH — MHKpoOHOM». ['eHeTHueckue acmekThl KOHTPOJISI |
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBbiii 1 BTOpO# 3akoHbI Menaens», «Tpetuii 3akoH
MeHnnens», «AHanmu3upymouiee ckpeunmpanuey, «HenmonHoe IOMUHUPOBAHUEY,
«ClemIeHHOE HacleJJoBaHUE TMPU3HAKOB Yy Jpo3oduibly, «['eHeTnka mosay,
«Kapuotun uyenoBeka», «Kapuortun apozodpunsy, «Kapuotun nruimby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJIEIb ISl JEMOHCTPALIMK 3aKOHOB €IMHO00pasusi THOpUIOB
MIEPBOr0 TMOKOJICHUS M PACLICIUICHUS NPU3HAKOB, MOJAENb IS JEMOHCTPALIUU
3aKOHA HE3aBUCHMOTO HACIEIOBaHUs MPU3HAKOB, MOJEIb ISl JEMOHCTpalUU



CIICTICHHOTO HACJICJIOBaHUSI MPU3HAKOB, CBETOBOW MHKPOCKOII, MHKpPOTIpEnapar:
«dpozodunar.

IIpakTuyeckas padora «l3yueHwe pe3yabTaToOB  MOHOTHOPHIHOTO
CKpCIINBaHUS Y APO30(UIBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3yiabTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3auMmopeiicTBue TeHOTMIIa W Ccpeabl npu  (GOpMHpPOBaHWU (HEHOTHTIA.
N3mMeHunBOCTh NPU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. BHIIbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukanuonHas UW3MEHYUMBOCTh. Poib cpeasl B (QopMHpOBaHUU
MOAU(PUKAIIMOHHON M3MEeHYMBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTMIIMYUECKast 3MEHUMBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOunaTuBHas u3MeHYHMBOCTH. Meilo3 W TMOJOBOM TpollecC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIh KOMOMHATUBHON U3MEHUYMBOCTH B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanimoHHas W3MEHYMBOCTh. BuAbl MyTanuii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUPOBAaHHbIE MyTauuu. SaepHeie u
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTHUuecKue W MOoJIOBble MyTanuu. [IpuyunHbL
BO3HUKHOBEHHs MyTanud. MyrtareHpl ©W WX BIHMSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MenunBoctd (H.M. BaBuiioB). BHesaepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U INUSEHOMUKA, PONb  INUSEHEMUYEeCKUX ¢Hakmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2SAHUIMOS.

JdemMoHcTpanuu

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

Tabmumet u  cxembl: «Buasl um3MeHuMBOCTHY», «MoauduKamoHHAS
W3MEHYUBOCTLY», « KOMOMHATHBHAS N3MEHYUBOCTLY, « MeH0o3»,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YEIOBEKay», « Bumbl myTammiiy.

ObopynoBaHue: XuBble M TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHku (doTtorpadum) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuUallMOHHOTO psiAa W
BapUALMOHHON KPUBOMY.



IIpakTnueckass  padora «Mytanumn y npo30¢uiibl (Ha
TOTOBBIX MUKpPOTpEnaparax).

Tema 14. I'eHeTHKa YeI0BeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HUCCIEIOBaHUsS T€HOMa
yenoBeka.  MeToabl  HM3y4YE€HHs] TEHETMKM  YEJIOBEKA:  TI'E€HEAIOTHYECKHM,
OJIN3HEILOBBIM, IIUTOTCHETHYCCKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPEIEIICHUE FeHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1IIP-ananu3a. HacneacTtBeHHble 3a001eBaHUs YeIOBEKa. [ @HHBIE B XpOMOCOMHBIC
Oosie3HH 4YejoBeKa. bOJe3HM ¢ HACIeACTBEHHON IPeapacoiOKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETUKH B MPEIOTBPALICHUN U JICUCHUU T'€HETUYECKUX
3a00JieBaHUI 4YeoBeKa. MeIUKO-TeHETHYECKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKHU. [IOHATHE «TE€HETMYECKOTO Tpy3a». ITUUECKHE aCIEKThl MCCICIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['enetnueckue (aKkTOphl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3NYIECKOMY U XUMHUUECKOMY 3arps3HCHHUIO OKpYyXKarolie cpeapl. I'eHeTnueckas
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToapl U3ydYeHHsS] TEHETHKHU
yeJioBeKay, «I eHeTHuecKkre 3a00JICBaHNS YSIIOBEKAY).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanys u cenexkuus. 3apoxKaeHUE CENEKIIMU U JOMECTUKALUN. Y YEHUE
H. U. BaBumoBa o lleHTpax MNpOMCXOXAEHHS W MHOrooOpasusi KyJIbTYPHBIX
pactenuii. Ponb cenekuum B CO3JaHuu COPTOB PACTEHHM U TOPOJT KUBOTHBIX. COpT,
nopoja, MTamMM. 3aKOH TOMOJIOTUYECKUX PSAIAOB B HACJIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnosa, ero 3HaueHue JJIs CEIISKITMOHHOMN pabOTHI.

Metonpl ceneKkIMoHHONW paboThl. VICKyCCTBEHHBIN OTOOp: MacCOBBIA U
VIH/IUBU1yaJIbHBIM. DTarel KOMOWHAIIMOHHOMN CCIICKIIUU. HUcnsiTanne
MPOU3BOJIUTENICH MO MNOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJ  CEJICKIMOHHOM  paboThlI.
PannaniMOHHBIN U XUMHAYECKUM MyTareHe3 Kak UCTOYHUK MYTalUl Y KYyJbTYPHBIX
dbopm opraHu3zMoB. Vcnonb3oBaHHME TE€HOMHOTO pEIAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 111 momyueHns ucxoMHOTO MaTepuaa Jijisl CECKITUH.

[Tomyuyenue MOJTUTLIIOUIOB. BuyTtpuBuaoBas ruopuIU3aIus.
brnu3kopoACTBEHHOE — CKpeliMBaHue, WM uUHOpuauHr.  HepojacTBeHHOE
CKpemnuBanue, wi ayropuauar. ['ereposuc m ero mpuumubl. Mcnomb3oBaHue



rerepo3uca B cenekuuu. OtnanéHHas rubpuauzanusa. [Ipeoponienne Oecrionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIINA PACTEHUIN U KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHue U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JUKUX POJIUYEH JJIsI CO3/IaHKsI HOBBIX COPTOB M THOPHUAOB CEIbCKOX035MCTBEHHBIX
KyIbTYp. M3yueHue, coxpaweHue u YNpagieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMBICIIOBLIX  JHCUBOMHBIX 8 UYENAX VIVUULeHUs]
CYWecmeyowux U co30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUCIe C
NpUMEHEeHUeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUL, NEPedosblx uoel u
nepCcneKmuBHbIX MexHoI02UlL.

JleMoHCTpanumn

[Toptpersi: H. U. BaBuios, 1. B. Muuypun, I'. [I. Kapneuenko, II. II
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuuel u cxembl: «LIeHTpPBI TPOUCXOKIECHUSI U MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHes».

JlaGopaTopuasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUI U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

Ikckypeuss «OCHOBHBIE METOIBI W JIOCTH)KEHHMS! CEJEKLIHMH PACTEHHH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYacCTOK, B TEIUIMYHOE XO3sCTBO, B JabopaTropuro
arpoOyHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosiorus U CMHTeTHYECKasi OMOJIOTHUA

OOBEKTbI, UCHOJb3yeMble B OHMOTEXHOJOTHMHM, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpPbI, MUKPOOPTaHU3MBI, UX XapakTepucThKa. TpaauioHHas OMOTEXHOIOTHSI:
xje0oneyeHne,  MOJyYeHHUE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTHI MUKPOOMOJOTUYECKUX TEXHOJIOTHUH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMHHOB.

CoznaHve TEeXHOJIOTUH W MHCTPYMEHTOB II€JICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO TOJYYSHHS] OPIraHU3MOB M MX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKHE MTYTH.

Kinerounasa unxeHepus. Meroapl KyJabTypbl KIETOK M TKAHEW pPacTEHHUUN U
KUBOTHBIX. Kpuobanku. Comaruyeckas TrHOpUAM3alUs W COMATHYECKHM
smOpuorene3. lcmnonb3oBaHWe TamjoUI0B B CEJEKIMH pacTeHuil. [llomyuenue
MOHOKNIOHANbHBIX anmumei. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpyKIus



HﬁHGKJ’ICTOK U KIIOHUPOBAHUC KNBOTHBIX. MGTOI[ TpaHCIUIaHTAllUKU SACP KIICTOK.
Texuonoauu O300p06JZ€HMﬂ, KYJbmusupo8arusl U MUKDOKJIOHATIbHO2O PA3MHONCEHUA
CeNlbCKOXO3AUCMBEHHBIX Kyjlbmyp.

XpOMOCOMHass W TEHHas HHKEHepus. VICKyCCTBEHHBI CHHTE3 T€HAa U
koHcTpyupoBanue pekoMonHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCT)KEHHsT W TEpPCIEeKTUBbl  XPOMOCOMHOM M TI'€HHOM  HMH)KCHEPUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackne OuoTtexHojoruu. IloctreHoMHas 1mdpoBas MeIUIIUHA.
[TIIPaunaraocTuka. MeTtaboI0MHBIM aHAIN3, TEHOLICHTPUUECKUN aHaJIU3 MpoTeoMa
YEeJOBEKa ISl OLIEHKU COCTOSIHUS €ro 340poBbs. Mcmosib30BaHHE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OvouHkeHepusi [ pa3pabOTKu
GyHIAMEHTAIBPHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHUsI KOMILICKCHBIX
TKaHeld COYeTaHHEM TEXHOJIOTHH TPEXMEpPHOIro OMONMPUHTHHTA M ckaddoyauHra
JUISL PELICHUS 33724 IEPCOHATM3UPOBAHHON MEAUIIAHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0eClneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo30ymutenet OPBU, ycraHoBieHUE MOJEKYISPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-conepkammx BUpPYCOB, BBI3BIBAIOIINX OCOOO OIACHBIC
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuuel u cxemsl: «Vcnonb30BaHNE MHUKPOOPTAaHW3MOB B MPOMBIILICHHOM
MPOU3BOACTBEY, «KieTouHast uHKeHepUs», «l eHHass THKEHEPUS».

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOIOTUM.
IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHoyoruss — BaXXHEUIIas MPOM3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJIONMUOHHBIX NPEACTABICHNH B
ouoJiorumn

OpomononHas teopust Y. JlapBuna. Ilpeanochblik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BoJitoliuK BuAoB 1o Y. JlapBuHy (BhICOKasi MTHTEHCUBHOCTh
pPa3MHOXEHHUS OpPraHW3MOB, HACJEACTBEHHAs W3MEHYMBOCTh, OOpnba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiterne cuaTeTHUecKoi Teopuu 3Bostonnu (CTI). HeltrpansHas Teopust
sBotoNMKU. COBpeMEHHas 3BOJIIOIMOHHAST OMOJIOTHSl. 3HAYEHUE SBOJIIOIMOHHOMN
TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUpA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YUetBepukos, U. N. llImansraysen, k. Xonaneis, /. K.
benses.

Tabmust u cxembl: «Cuctema xuBoii mpupo sl (o K. Jlunuero)y, «Jlectauia
XKUBBIX cyliecTB (1o Jlamapky)», «Mexanusm (HopMHpPOBaHUS MPUCTIOCOOIECHHUM Y
pacTeHuii u )kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nytemectsus Y.
HapBuna», «Haxoaxu Y. JlapBuna», «®Dopmbl O0OpbhOBI 3a CYIIECTBOBaHUEY,
«IToponpl romyOei», «MHOroobpasue KyiabTypHBIX (GopM KamycTb», «Ilopossl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BuAOB (o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JBIKYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE TOJOXKECHHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[TonmynsAanus Kak 3jeMEHTapHas eIuHuIA 3BOJoUUH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3menenue
reHooHJa TOMYJSIUMU KaK JJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro paBHosecus J[x. Xapau, B. Baitn6epra.

DOneMeHTapHble (PakTopbl (ABMKYIIME CHUJIbI) SBOMIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [lpeilp TreHOB — ciydaiiHble
HEHanpaBJieHHbIE U3MEHEHUS YacTOT ajuienel B momyssinusx. Dd@exT ocHoBaTedsl.
Ipdexm oOymuinounoco copaviwka. CHudiCeHue 2eHemuyecKko2o pasHooOpasus:
npuyunsl u creocmsusi. llposenenue aghghexma opetigha 2enos 6 borbUIUX U MATbLX
NONYIAYUSX. Murpanumu. N3onsauus IIOIYJISALIAM: reorpaguyeckas
(mpocTpaHcTBeHHas ), Onosorudeckas (penpoayKTHUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisomuid (akrtop sBomounnd. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIUH, CTAaOWIM3HPYIOUIUH,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHWE M DBOJIONHS COIMATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpPraHM3MOB  Kak  Pe3yslbTaT  MHUKPOIBOJIIOLHUU.
Bo3HuKHOBEHHE TPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMOp( 036l U HINOAJANTALIUH.
[Tpumeps! prcniocoOaeHM y OpraHu3MoB: Mopdooruueckue, Gu3noI0rHIecKue,
OMOXMMHUYECKHE, ToBeJaeHYeCKHe. OTHOCUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepun u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BotonMu. M3omsamus — kmodeBod (aktop BHAoO0OpazoBaHusa. llytu u



CIIOCOOBI BHJ1I000pa30BaAHMUS: aJIONaTPUYECKOE (reorpaduueckoe),
CUMITATPUUYECKOE (SKOJIOTUYECKOE), «MTHOBEHHOE»  (TOJUILIOMAN3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Pob 3BOJTIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAyUYHBIX METOJIOB COXpaHEHUS
OouopazHooOpazusi. MUKPO3BOJIONHUA M KOSBOJIOIMS MMAapa3sUTOB U HUX XO35ECB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C
HEW.

JleMoHCTpanumn

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

Tabmunpl u cxembl: «MyTalMOHHAs WM3MEHUMBOCTHY, «llomymnsiuonHas
CTpyKTypa BUAa», «Cxema nposiBiieHus 3aKoHa Xapau—BaitnOepray, «/IBrxymiue
CWJIBl 3BOJIOLUNY», «DKOJOTHYECKas H30JALMS NOMYISUUNA CEBAaHCKON (openny,
«['eorpaduueckas U30A1Us TUCTBEHHUIIBI CHOUPCKON U JINCTBEHHUIIBI 1ayPCKOW»,
«IIonmyJsIIMOHHBIE BOJIHBI YUCJIEHHOCTH XHIIHUKOB U KEpPTB», «Cxema NeHCTBHS
€CTECTBEHHOTO 0TOOpay, «P@opmbl 00pHOLI 3a CyllecTBOBaHUE», « MHIyCTprUaIbHBIN
MeaHu3M», «KuBble nckomnaembiey, «I [OKpOBUTENLCTBEHHAS] OKPACKA > KUBOTHBIX),
«IIpenynpexxnaromas OKpacka »MXUBOTHBIX», «®PU3HOJOTMYECKHE aJanTalun,
«I[IpucnocobaeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu Bunay,
«Bunpl-nBoitHukmny, « CTpyKTypa Buja B Ipupoe», «CrocoObl BUI000pa30BaHUs»,
«I"eorpaduueckoe BUAOOOpa3oBaHUE TPEX BUIOB JAHABIIEH», «IKOJIOTHYECKOE
BHJI000pa3oBaHWe BUJOB CcHHHUID, «llomummionasl pacteHui», «KamyctHo-
PEACYHBIN THOPHIT.

O6opynoBanue: repbapun pacTEHUN, KOJUICKIIMA HACEKOMBIX, Uyydelia NTUIl U
3BEpei ¢ MpuMepamMu pa3IMYHbIX MPUCIIOCOOJIECHUH, Yydelia MTUIl U 3Bepel pa3HbIX
BUJIOB, Tepbapuy pPACTeHHWM OJM3KUX BUIOB, OOpPA30BABIIUXCS Pa3IAYHBIMU
crocobamu.

JlaGopaTopHasi padotra «BrIsiBIeHHE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHnasi padora «IIpucrnocobyieHuss OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEHHE BHAOB 1O MOPQOJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

MeTonbl u3yueHus: MaKpo3BoJoLUU. [[aieoHTOIOrHYECKE METO bl U3YUYEHUS
sBommonuu. [lepexoansie Gopmbl U HUITOTEHETUYECKHUE PSAJIBI OPTAHU3MOB.

buoreorpaduyeckue Meronbl uzydeHus sBoitouud. CpaBHeHHE (IOPHI U
dayHbl MaTepUKOB W  OCTpPOBOB. buoreorpadguueckue obOmactu 3emiu.
BunpnHAEMUKY U PETTUKTHI.



OMOpPHUONIOTMYECKUE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METOMbl U3YyUeHHUs
BOMIOLMU. ['€HeTHYecKue MEXaHHW3Mbl HBOJIIOIMU OHTOT€HE3a W MOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBHIECTB.  ['OMOJIOTMYHBIE M  AHAJIOTMYHBIE  OpraHbl.
PynuMeHnTapHble  opranbl M araBU3Mbl.  MOJEKyJIIpHO-TEHETUUECKHUE,
OMOXMMHUYECKHE U MATEMATHYECKUE METOJIbI U3YUYEHHMS IBOJIIOIMH. [ OMOJIOTHYHBIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTU (TIpaBuiia) ABOMIOUUU. [Ipunyun cmensvl QyHKYULL.
HeoOpatumocTs 3BomonMu. AnantuBHas paauauusi. HepaBHOMEpHOCTh TEMIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.

Tabmunpl n cxembl: «DUTOTeHETUUECKUI P JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yOble  swmiepel»,  «Cterouedans»,  «Punuopute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckre 30HbI 3emim», «llpeli KOHTHUHEHTOBY,
«Penuktey, «HavanmpHble cTaguu SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «[OMOJIOTMYHBIE ¥ AaHAJIOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI uejIOBeKa M MIMMIIaH3e», «laBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOIMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISIKHM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTaApPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble THUMNOTE3bl TPOUCXOXKICHUS KU3HH Ha 3emiie. AOWOTeHe3 U
naHcrepmusi. JloHaydHble NMPEACTaBICHUS O 3apOXKACHUM KU3HHU (KPEAMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONpOoBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE ATanbl HEOPraHUUeCcKoi 3BotoLMH. [ [naneTapHas (reonoruyeckas)
HBOMIONUS. XUMUYECKask IBOIOIMUS. AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 "Heopraandeckux. Oneir C. Mumnepa u I'. FOpu. O6pa3oBanue moiuMepoB u3
MoHoMepoB. KoatiepBaTHas runoresa A. .

Onapuna, runore3a nepBuyHoro 0ynboHa k. XonaeiHa, reHeTuyeckas rurnoresa
I'. Ménnepa. Pubosumer (T. Yex) m runoresza «vmpa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emnn u MeToasl €€ nzydyeHus. MickonaeMple OpraHu4eCcKUe OCTaTKU.

FCOXpOHOJ'IOFI/IH u eé MCTOABI. OrtHocutenbHass W aOCOJIIOTHAS reoOXpOHOJIOTHA.
FCOXpOHOJ'IOFI/I‘-IeCKaH IKaJjia: 90HbI, 5PbI, IICPUOABI, IITOXH.



HauanbHble 3Tanel oprannyeckoi 3poironni. [1ogBaeHne u 3BOTIOLMS HEPBBIX
KJIETOK. OBoirouuss MeTaboinu3Ma. BO3HHKHOBEHHME TMEPBBIX  HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHAJIOT MEpBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOTIOIMOHHOE TPOUCXOKICHHE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl SBOJIONUH BBICHINX pacTeHui. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Bpixox pacrenuid Ha cymy. llosBieHne CHOPOBBIX pACTEHUW W
3aBoeBaHue uMHU cymd. CemeHHble pacTeHHs. [IpoucxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tambl HBOJIOLNUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(dO3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TumoB. [lepBble XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLUS O3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHre MIEKONUTAOMNUX H
ntul. IlpuHnoun xmoudeBoro apomopgosa. OcBoeHHE OECIO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Paseutne xu3HM Ha 3emiie MO 3paM M IEpUOAAM: apXeu, MPOTEPO30M,
najaeo3om, Me3030H, kaitHo30#. O011as XapaKkTepruCTUKa KJIMMaTa U Te€0JIOTMYeCKUX
npoueccos. [losiBneHre U pacuBeT XapaKTEpHbIX OPraHW3MOB. YTieoOpa3oBaHue:
€ro yCJIOBUS U BIMSHUE HA ra30Bblil cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUSI — DKOJOTUYECKUE KPU3UCHI Tpouuioro. [IpuuuHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIA 3KOJIOTMYECKHI KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHuumnel knaccuukauu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. ITactep, 1. . Meununkos, A. .
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema onbita @. Pequy, «Cxema onwita JI. [Tactepa mo
M3YUYCHHUIO CaMo3apoxkaeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKON  ABOMOIUNY»,  «l'€OXpOHOJIOTMYECKass  IIKaJIay,
«HauanpHble 3Tanbl OpraHUYEcKoi 3BoJonum», «Cxema o0pa3oBaHUsS dYKAPUOT
nyTéM cumoOuoreneza», «Cucrema >KUBOW mNpupons», «CTpoeHue BUpycay,
«Apomopdosbl  pactenuity, «Punnoutsr», «OAHOKIETOYHBIE BOAOPOCINY,
«MHorokierounbsie Bogopocam», «Mxu», «llamoporHuku», «l'onocemenHble
pactenus», «Oprassl IBETKOBBIX pACTEHUIN», «CXema pa3BUTHS JKUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «lIpocreiimmuey, «KumeunononoctHsie», «Ilnockue



yepBu», «Unmenucronorue», «PwiOb», «3emMHOBOmMHBEIEY, «lIpecmbikatomuecs,
«Itnney, «Miekonurarommey, «Pa3BuTue )KU3HU B apXeuCKou 3pey», «Pa3zputue
JKM3HU B MPOTEPO3OMCKOM 3pe», «Pa3BUTHME KU3HM B MAJCO30HMCKOU 3dpEy,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B KAUHO30HMCKOU 3pER,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuM pacTECHUW PaA3IMYHBIX OTACIOB, KOJUICKIIUH
HACEKOMBIX, BJIAKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
WTJIOKOYXKHX, CKEJIETHI TO3BOHOYHBIX JKMBOTHBIX, UyUesia IITHUI] U 3BEPEN, KOJUICKIIUN
OKAMEHEIJIOCTEM, TMOJE3HbIX HCKOMAEMBIX, MYJISKM OpPraHMYEeCKUX OCTaTKOB
OPTaHU3MOB.

BupryanbHas gadoparopHas padora «MoaenrpoBaHue onbIToB Musuiepa—
FOpu 1o n3ydyeHunto abMOreHHOTO CUHTE3a OPraHUYECKUX COSMHEHUM B IEPBUYHOM
atMocdepe».

JlaGoparopnasi padora «/3ydyeHne M ONMCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuueckass pa6ora «/3ydyeHue OCOOCHHOCTEW CTPOEHHUSI pacTEHUM
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/I3ydueHne ocOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yejoBeKa — aHTponorenes Paziessi

Y 3aJ]Ja4¥ aHTPOIOJOTUU. METOIbl aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEICTABICHUN O MPOUCXOKICHUM YeJIOBeKa. Penuruosnbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0JICTBO YENOBEKA C )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenscTBa CXOJICTBA YEeJI0BEKa c KUBOTHBIMH:
CPaBHUTEIHBHOMOP(OIOTHUUECKHE, AMOPHUOTIOTHYECKUE, ¢buzmnonIoro-
OnoxumMuyeckue, TmoBeAeHYecKkne. OTiauumsi  4YeloBeKa  OT  KUBOTHBIX.
[IpssMOXO0KI€HUE U KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOU CUTHAJIbHOW CUCTEMBI.

JBrokymue cuibl ((hakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHonieHHe OHOJOTMYECKMX M COIHaJIbHBIX (PAaKTOPOB B aHTPOIMOTEHE3E.
OcHOBHBIE CcTaauu aHTpororeHe3a. PaHHue dYenoBeKOOOpa3HbIE 00E3bSIHbI
(TIPOKOHCYJIIBI) ¥ pAHHHUE MMOHTUABI — OOIINE MPEIKU YETOBEKOOOPA3HBIX 00E3bsH U
JOIeW. ABCTPAIIONUTEKN — JBYHOTHE MPENKH JIIOAcH. YeloBeK yMelbli, IepBbIe
M3TOTOBIICHUS OPYAUH Tpyaa. YemoBeK NpsAMOXOASAIINM U TIEPBBIA BBIXO JIFOJIEH 3a
npeaensl Appuku. YenoBek reiaenpoeprckuii — 00Iuil mpe1oK HeaHAePTATbCKOTO
YEJIOBEKA M 4YEJIOBEKAa pa3yMHOro. YUenoBek HEaHIEPTAIbCKUM Kak BHJ JIKOJEH



XOJIOAHOTO KJMMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA, JIEHHCOBCKUUI
YeJI0BEK, OCBOCHNE KOHTMHEHTOB 3a MpezenaMu AGpHuky.
[TaneoreHeTrka U NaJeOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO uejioBeka. EcTecTBeHHBIN OTOOP B MOMYJISIIHSIX
yesnoBeka. MyTalMoHHBIM mporecc U nonumopdusm. IlonyssurOHHBIE BOJIHBL,
npeiid reHoB, mMurpanus U «3PEGEeKT OCHOBATEIS» B MOMYJALMIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. [lonstue o pace. bompmme pacel: eBporneouaHas
(eBpazuiickas),  aBCTpaJlo-HETpOHJHAs  (PKBATOpHAJIbHAS),  MOHTOJIOHIHAS
(a3uaTcko-aMepuKaHcKasi). Bpemss u myTH pacceieHusi 4eloBeKa IO IUIaHETe.
EnuncTBO  yenoBeueckux — pac. HayuyHas  HECOCTOSITENBHOCTh — pacH3MA.
[Ipucnoco6eHHOCTh YeI0BeKa K pa3HbIM YCIOBUAM OKpY Katolen cpenbl. Biusinue
reorpaduyeckoi cpepl 1 ipeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHUIO YETIOBEKA.

MexaucuuiinHapabple  MeToabl B (u3uyecko  (OMOJOTHYECKOH)
aHTPOIOJIOTMM.  OBOJIIOLIMOHHAS ~ AHTPOIOJOTUS M MAaJCOAHTPOIOJIOTHS
4eJIOBEUECKHUX NMOMYJ UK. bruoconuansHble HCCaeA0BaHUs IPUPOIBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JemoHcTpanuu

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

Tabnuiel u cxembl: «MeTobl aHTPOOJIOTUMY, «I 0JJOBHON MO3T YEJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsHb, «CKelIeT 4YeloBEeKa MU CKeJleT IIHMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «/IBUXKYIIIHE CUIIbI aHTPOIIOTE€HE3a», « IBOJIIOIIUOHHOE
JIPEBO  YEIIOBEKA», «ABCTpajonurek», «YemoBek  yMenblit», «YHemnoBek
NPAMOXOAIININY, «/[eHncoBckuil yenosek» «Heannepranbup», « KpomMaHbOHIIBI,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSKM ~ OKaMEHEJIOCTeW, MPEeAMETOB  MaTepUalbHOM
KyJIbTYphl ~TpPEAKOB 4YeJoBeKa, penpoaykuuu (dortorpaguu) KapTUH C
MUDOTOTHYECKUMH U OMOJIEUCKUMU CIOKETaMU TIPOMCXOXKJICHUS YEeJIOBEKa,
¢doTorpaduu HaxX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIETb
yeperna yesioBeKa U uepena muMIaH3e, MoJIeJb KUCTH YeI0BeKa U KUCTH IIMMITaH3e,
MOJIeJIA TOpCca MPEAKOB YeIOBEKA.

JlaGopaTopnasi pabGora «/3ydueHue o0coOEHHOCTEH CTpOEHUSI CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTuuyeckas padora «/3ydyeHne 3K0I0rMueCcKUX aJanTaui 4eI0BeKay.



Tema 6. IK010rusl — HAYKa 0 B3AaUMOOTHOIIICHUSIX OPTraHU3MOB U
HAJ0PraHM3MEHHBIX CUCTEM C OKPY Karollei cpeaoi

3apoxaeHne U pa3BuTHE 3Koyoruu B Tpyaax A. ['ymOonsara, K. ®@. Pynbe, H.
A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. Cykau€Ba. Pa3gensl U 3amauu
sKoJ0TUH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.

MeTtonb! 3xonorun. [oneBbie HaOMIOEHNS. DKCIIEPUMEHTHI B SKOJIOTUU:

OpuUpoJHbIe W JabopaTopHble. MojaenupoBaHue B 3KOJOTHH. MOHHUTOPUHT
OKpY>KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHue DKOJOTMYECKMX 3HAHWM JII  4YeJIOBEeKa. OKOJOTHUECKOE
MHUPOBO33pPEHUE KaK OCHOBa CBs3EH uenoBeuecTBa ¢ mpupoion. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbl U SKOJOTUUYECKOW IPaMOTHOCTH HACEICHUS.

JleMoHCTpauun

[Toptpetsi: A. I'ymGonbar, K. @. Pynase, H. A. Cesepuos, 2. ['ekkennb, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxemsl: «Pa3mensl skonormm», «MeToasl skomorum», «Cxema
MOHHMTOPHUHTA OKPYXKAIOIIEH CPEIIbD».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTMYecKre (PaKkTOpbl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccudpuxanus
HKOJIOTHYECKUX (PAKTOPOB: abMOTHYECKHUE, OMOTUYECKHE, aHTpONOreHHbie. O0mue
3aKOHOMEPHOCTH JeHCTBUA Koorudeckux (aktopoB. [IpaBumo munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (daxktopel. CBer kak 3Kosnorudeckuit (axrtop. JleiicTBue
pPa3HBIX YYacCTKOB COJIHEYHOI'O CIEKTPa Ha OPraHU3Mbl. DKOJOTHMYECKHE TPYIIIIHI
pacTeHUl M KUBOTHBIX MO OTHOUIEHWIO K CBeTy. CUTrHaibHas pojb CBETA.
DOTONEPUOIU3M.

Temmneparypa kak dkojoruueckuii ¢akrop. JlelicTBue TemriepaTypbl Ha
opraHu3Mbl. [IOMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak sxojoruueckuit ¢akrop. I[lpucrnocobnenuss pacTeHHil K
noJiepaHuio BogHoro OanaHca. Knaccugukanus pacTeHui MO OTHOLIEHHIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOUTaHUS OPraHMW3MOB: BOJHAs, HA36MHO-BO3YyIIHAs, MOYBEHHAs,
ryOMHHAs  IOJANOYBEHHAs,  BHYTPUOpraHu3MeHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesi oouTaHus opranu3mMoB. [IpucnocobaeHnss Opranu3mMoB K JKU3HU
B Pa3HbIX cpeaax.



buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE U
roguyHbeie puTMbl. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH KU3HU.

XKuznennsie popmbl opranu3moB. [lonsrue o xxu3HeHHo# popme. Ku3HeHHbIe
dbopMBbI pacTeHMil: NepeBbs, KyCTApPHUKHU, KYCTAPHUYKHA, MHOTOJIETHHUE TPaBHI,
oJHoJieTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: TMAPOOUOHTHI, T€OOMOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhaxkTopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, cuMOM03 u ero (opmbl. [lapazutusm, koomepauus, MyTyalusM,
KOMMEHCAIA3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue,  ¢opuueckue, (padbpuueckue). 3HaUYEHUE
OMOTUYECKUX B3aUMOJECHCTBUN JJisi CYLIECTBOBAaHHSA OpPraHU3MOB B CpeEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «OKojorudeckue (akTope», «CBETOBOMl CIEKTpY,
«OKOJOTUYECKHE TPYNIBI )KMBOTHBIX 10 OTHOLICHHUIO K CBETY», «TeImIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE IKWUBOTHBIE», «DHU3HOJOTHYECKHE aJanTaluuu
XKUBOTHBIX», «Cpeibl 00MTaHUsl OpraHu3MOBY, «bBHOJIOrHUECKHEe PUTMBDY,
«Kuznennole  ¢opmbl  pacTteHui», <«OKuszHeHHble  (OPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MIUPOKOJIHUCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO Jiecay, «Llenun
nuTanusy, «XuimHudectBo», «llapazutuzm», «Konkypenuus», «CumMOnos3y,
«KomMMeHcanusm».

O6opynoBanue: TepOapu PACTEHUM W KUBOTHBIX, MPHUCIIOCOOJIECHHBIX K
BJIUSHUIO PA3JIMYHBIX D3KOJIOTMUECKUX (DaKTOpOB, repOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUS, TepOAPUU U KOJUICKIIUHN TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dyuena NTHUI] U 3Bepel, repOapuu
pacTeHui, oTHOcsAUMXCs K rurpoduram, kcepoduram, me3oduTam, KOMHATHBIE
pacTeHUs NaHHBIX TPy, KOJJIEKLIWU KUBOTHBIX, OOMTAIOIINX B Pa3HbIX cpeiax,
repbapuu M KOJJICKUMM PpACTEHUM U JKUBOTHBIX, OOJaJaOlUX YepTamH
MPUCIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBUM >KU3HHU, TepOapuu u
KOJUICKIIUU PACTEHUM M >KMBOTHBIX PA3NIMUYHBIX >KU3HEHHBIX (HOPM, KOJUICKIIMH
KUBOTHBIX, YYAaCTBYIOIIMUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnasi padora «BrigBieHHE TPUCTIOCOONICHUI OpPTraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi pabdora «BpigBiIeHHE TPUCTIOCOONICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».



JlaGopaTopHasi padora « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MECT OOUTaHHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMIA

DKOJIOTUYECKHE XapaKTEPUCTUKH N INAIE 1117078 [Homynsiius KaK
ounonoruyeckas cucrema. Poiab HeoTHOpOAHOCTH cpeabl, (U3MUECKUX 0aphepoB U
0coOeHHOCTEeW OMOoJIOrMu BUIOB B (DOPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKAa3aTeld MOMYJSIIUA: YUCIEHHOCTh, IUIOTHOCTD,
BO3pDaCTHAasi M IIOJIOBAsl CTPYKTypa, POKIAAEMOCTb, HOPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTpALIUA.

DKOJIOTUYeCKasl CTPyKTypa momyssinuu. OLEeHKa YHUCICHHOCTH MOIMYJISLHH.
JluHaMuKka nonyiasiuuu U e€ perynasius. buotnueckuii moTeHuan momyJisiiuu.
MoaenupoBanve TMHAMUKH TOMyJsiiuu. KpuBble pocTa YMCIEHHOCTH HOMYJISIIIAY.
KpuBble BbDKMBaHUA. Perynsanus 4YMCIEHHOCTH TMOMYJSIUN: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUIOB (- U
K-cTparerun).

[Tonsitue 00 skosornueckor Huie Bujpa. MecrooOutanue. MHoroMmepHas
MOJ1eJ1b KoJornyecko Huiu Jx. M. XatunHcona. Pazmepsl 5K0JI0rn4ecKon HUILIU.
[TorennuanpHas U peain30BaHHAs] HULIU.

Bun kak cucrema nomynsuuil. Apeanibl BUAOB. BHUIBI M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUSI W MUIpallMid >KUBOTHBIX. buosornueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl ¥ cXeMbl: «DKOJIOTMUECKHE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyiasiuun», «Bo3pacTHeie  mupamMusl
nonyasiuun», «CKOpPOCTh  3aceleHus] IOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranuzMamun», «Mogeib 3kosiorndeckon Hum Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: cCeMsiH paCTeHUN K paCCEIICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTas cucteMa (A. Jkx. Tencnu). OyHKIIMOHATbHBIC
OJIOKH OpraHu3MOB B DJKOCHUCTEME: MNPOAYLUEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHH. Tpoduyeckue 1enu U ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U MBI B 3KOCcUcTeMaxX. KpyroBopoT BeleCTB U MOTOK SHEPTUU
B DKOCHCTEME.



OCHOBHBIE  TOKa3aTelu  SKOCUCTEeMbl. buomMacca H  OpOAYKIUS.
DKOJOrM4ecKHe MUPaMU/JIbl YUCEN, OMOMACChl U SJHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM U UX MPUYUHBL. AHTPONOTE€HHbIE BO3ACHCTBUS Ha
cykneccuu. KnumakcHoe coobmectBo. buopasHooOpasue u mojHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKocucmemvl Mopeu u
oKkeanos. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBL. Arpo3kocucrtema. ArpoueHo3. Paznuuus
MEK]ly aHTPOIIOTEHHBIMU U PUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opopackas
baopa u ¢dayna. Cunantponuzammsi ropojckod (aynsl. buonormueckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (DOPMUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
skocucteMax. Ponb kackaonoeo sgpgexma u 6udos-30uguxkamopos (Kiouegvix
61008) 6 (yHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXTY
CMEXXHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOIMYJISAIUN U IKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3JIEHCTBUIA.

Mexanuzmwl 6030eticmausi 3a2pa3HeHUl pa3HbIX MUN08 HA CYOOP2aHUZMEHHOM,
OD2AHUSMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 030€lCMBUSL.

MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabnuiel W CXEMBI: «CTpykTypa  OumoneHosa»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMAa XBOMHOTrO Jiecay, «DyHKIIMOHAIbHbIE
IpyMIbl OPraHU3MOB B 3KOocHcTEME», «KpyroBopoT BelecTB B axocucteMey, «Llenu
nuTaHus (macTOMILHAsA, JAETpUTHAA)», «IKOJOrMYecKass MUpaMHAa YHCEID,
«JKonoruyeckas nupamuaa OMoMacch», «IKOJOTHYECKas MUPAMHUAA YHEPTUNY,
«O6pazoBanue 6onota», «IlepBuunas cykueccus», «BoccraHoBrenue seca nociue
noxapa», «JKocuctema o3epa», «ArpoueHos», «KpyroBopoT BemecTB U MOTOK
HHEPrUM B arpoueHo3ey», «[Ipumepsl ypOosKocucTemM».

O6opynoBanue: repbapun pacCTEHUN, KOJUIEKIIMA HACEKOMBIX, Uyydelia NTUll U
3Bepel, repOoapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTEHUI, aKBapHUyM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.



Jlabopatopnast pabGora «/3yuyeHune pa3zHoOOpa3us MEIKHX [OYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsl «DKCKypCcUsi B TUIIUYHBIA OHOreoneHo3 (B ayOpaBy, OepesHsK,
SJIBHUK, Ha CYXOJIOJIbHBIA WU TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUusi «IDKCKYpCHs B arpod’KOCUCTEMYy (Ha MOJE€ WIM B TEIUIUYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buochepa — oOmeranerapHas o0onouka 3emiid, TI€ CYLIECTBYET WIU
CyILLECTBOBAJIA )KU3Hb. Pa3BuTHE nipencrasiennii o onocdepe B Tpyaax . 3rocca.
VYuenue B. 1. Bepnanckoro o 6uochepe. O6mactu 6uocheps u e€ cocran. XKuboe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH CylecTBOBaHUA Ouocdepsl. OcobeHHOCTH OMocdepbl Kak
ri100aIbHOM 3KOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Onocdepe. KpyroBopotsr
BEII[ECTB U OMOT€OXMMHUYECKHUE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3oHanbHOCTh Onocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, ITyCTHIHH,
TPONIMYECKHUE JIECA, BBICOKOrOpbs. KilMmaT, pacTUTENbHBIA MW KUBOTHBIA MHP
OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIUANa U
ounochepubix QyHkimii. JlemoncTpannu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabnuuel u cxembl: «l'eochepsl 3emnny», «KpyroBopoT azora B mNpUPOIE»,
«KpyroBopoT yriepoaa B mnpupoae», «KpyroBopor kuciopoia B NPUPOIE»,
«KpyroBopoT Boasl B mpupojse», «OcHOBHBIE OMOMBI cymmmy, «Knumatudeckue
nosica 3emuin», «Tynapa», «Talira», «CMemannasiid jiecy, «IMpoKOIUCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gecy.

O6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOHOM
cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa TOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpONOreHHOE BO3JIEUCTBHE HA PACTUTENbHBIA U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPHUPOIBI.
Kpacusie knuru. Oco6o oxpansemsle npuponnsie Ttepputopun (OOIIT).
borannueckue camapl 1 300710THIECKUE TTAPKHU.



OCHOBHBIE TPUHIUIBI YCTOMYMBOTIO Pa3BUTHUSL YEJIOBEYECTBA W MPUPOJBL.
PannoHanbHOE  NPUPONONONIB30BAHUE W COXPAaHEHHE  OMOJIOTMYECKOro
pazHooOpasus 3emun. OOmMe 3aKOHOMEPHOCTU TIJIOOAJIBHBIX 3KOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €70 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTne METOOB MOHHUTOPUHIA Pa3BUTHUS ONACHBIX TEXHOT'CHHBIX
npoueccoB. Cucmemmnvie ucciedosanusi nepexooa K pecypcocbepezaiowjei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonoeuueckoe paznoobpasue u buopecypcuwl.
Hayuonanenvie ungopmayuonnvie cucmemvl, obecneuusaiowjue 00Cmyn K
uHgopmayuu NnO  COCMOAHUIO OMOeNbHbIX U008 u xocucmem. OcHogbl
9KOpeadbuIumayuu SKoCUcmem u cnocobos 60pvbovl ¢ 6LULONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JlemoHcTpanuu

Tabnuipl U cxemsl: «3arpsa3HeHue arMochepol», «3arps3HeHue ruapochepod,
«3arpsi3HeHue ouBbY, «IlapHUKOBBIN 3P PexT», «Ocob60 oxpaHsieMble TPUPOIHbIE
Tepputopun», «Mogenu ympasigemoro Mupa». O6opynoBanue: ¢ororpadpuu
OXpaHsAEMBIX pacTeHMd M KUBOTHBIX KpacnHoit kHurm Poccuiickon denepanmu,
KpacHoii KHATH peTHOHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YaroIIMMHUCS TMpOrpaMM CpeJHEero oOmero o0pa3oBaHUs: JUYHOCTHEIE,
METaIPEAMETHBIE U ITPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pE3yJbTaTOB OCBOCHHMS MPOrpPaMMbl IO OHOJIOTUU
BbIJIEJICHBI CIIECAYIOLINE COCTABJISIIOIIME: OCO3HAHHWE O0YYaOUIMMUCS POCCUNCKOMN
IPAXKIAHCKON UICHTUYHOCTU — FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOINPEACNICHUI0, Haauuue momueéayuu K OOy4eHHI0  OHMOJIOruH,
yenenanpaeienHoe paseumue BHYTPEHHHX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX LEHHOCTEH U HUCTOPUYECKUX TPaJUuLUil pa3BUTHS OHOJIOTHMYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
JNEATEIbHOCTH L€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, IPUCYIIMMHU CUCTEME
OMOJOrMYECKOTr0 00pa30BaAHUS, HAIUYUE NPABOCO3HANUS IKOJIOTUYECKON KYJIbTYPHI,
CHOCOOHOCMU CMABUMb UENIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS IPOrPAMMBI 11O OWOJIOTHH TIOCTUTAOTCS B
€IMHCTBE YYEOHOW M BOCIHUTATEIBbHON JE€ATEIbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMHU U
JyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMHU, MPHUHITHIMH B OOILIECTBE MpaBUJIaMH U
HOPMAaMH IOBEACHUS U CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS], CAMOBOCITUTAHUS
U CAMOpA3BUTHS, Pa3BUTHA BHYTPEHHEW NO3MUIMM JUYHOCTH, IMATPUOTHU3MA U
YBOKEHUS K 3aKOHY U MPABONIOPALIKY, YEJIOBEKY TPYAA U CTApPLIEMY ITIOKOJICHMIO,
B3aMMHOIO YBa)XCHUS, OEPEKHOr0 OTHOIICHHS K KYJIbTYPHOMY HAcCJIEIUI0 U
TPaJULUsAM MHOTIOHALMOHAIBHOIO Hapoxa Poccuiickon denepauuu, Npupoie U
OKPYKAIOIIEN CpELE.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO MpeMeTa «bruoorus» A0KHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOY4YarOMIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOLIUX
TPaJIUIIMOHHBIM HEHHOCTSM POCCHHMCKOrO OOIECTBa, PAaCIIMPEHHUE >KU3HEHHOTO
OIbITA W OINbBITA JAEATEIBHOCTU B IPOLIECCE pealu3alMd OCHOBHBIX HAlpaBJICHUMI
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCMUTAHMS: CHOPMHUPOBAHHOCTD IPAXKTAHCKOM MO3UITUH
0Oy4YaroIIerocs: Kak akTUBHOTO U



OTBETCTBEHHOTO  4JI€HAa  POCCHUICKOro  OOMIECTBA;  OCO3HAHHE  CBOUX

KOHCTUTYIIMOHHBIX IPaB U 00S13aHHOCTEN, YBa)KEHHE
3aKOHA W MPaBOIOPSAJIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPHU CO3/IaHUN YUEOHBIX
IIPOEKTOB, PEIICHMH Y4YeOHBIX W IO3HABATENIbHBIX 33/Ja4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB; CHIOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3HULIUIO
110 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOW JKM3HU U OOBSACHATH €€; YMEHHE YYUTHIBATh B CBOMX
JNEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOIEUCTBUS JIIOJEH C pa3HbIMU
yOeXKACHUSIMHM, KYJbTYPHBIMH LIEHHOCTSIMH U COLHMAJIbHBIM  IIOJIOKEHUEM;
TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
ITIO3HABATEIIbHBIX W HCCIENOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLICHHUS K
MHEHHUIO ONIOHEHTOB NpPHU OOCYXIEHHM CIIOPHBIX BOMNPOCOB OHOJIOTrHYECKOIO
COJIEp>KaHMsl; TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM EATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMSA:

c(OpMUPOBAHHOCTb POCCUMCKOMN I'paXk1aHCKON UACHTUYHOCTH, TATPUOTU3MA,
YBaXKEHMS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Iiepen PonnHou, roproctu
3a CBOM KpaH, CBOXWO PonnHy, CBOW fA3BIK M KyJbTYpY, IPOLLIOE M HACTOSLIEE
MHOTOHAllMOHAJIBHOIO Hapojaa Poccuu; NEHHOCTHOE OTHOLIEHUE K NPUPOAHOMY
HACJIEINIO U MaMATHUKAM IIPUPOJIBI,
noctwkeHussMm  Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX, TPYIE;
CHOCOOHOCTh OIIEHMBATh BKJIQJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OuoNoruM, MOHUMAaHMS 3HAUYEHHUsS OWOJIOTMM B TO3HAHUU 3aKOHOB NPUPOJIbI, B
YKU3HM YEJIOBEKA U COBPEMEHHOI0 O0IIeCTBa; UJielHas yOeK1EHHOCTh, TOTOBHOCTh
K CIIy’KEHUIO U 3amure OTedecTna,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHME AYXOBHBIX LIEHHOCTEW POCCHUHCKOro Hapojaa; chopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUUYECKOrO MOBEJEHUS; CIOCOOHOCTh OIIEHUBATH
CUTYaLIMIO U IPUHUMATh OCO3HAHHBIE PEILICHNUS,

OPHEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI W IEHHOCTH;, OCO3HAHHE
JMYHOTO BKJaZa B TOCTPOCHHWE YCTOMYUBOrO OyIyIIero; OTBETCTBCHHOE
OTHOIIICHHE K CBOMM POJMTENISIM, CO3JaHUI0 CEMBbM Ha OCHOBE OCO3HAHHOIO
NPUHATHS [ICHHOCTEH CEMEHHON YKU3HU B COOTBETCTBHM C TPAJAMIHUSIMHU HApPOJIOB
Poccun;
4) ICTETHYECKOT0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAsl 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIECHU;
ITIOHUMAaHHUE SMOLMOHAIIBHOTO BO3IEUCTBHS JKUBOM IIPUPOBI U €€ [IEHHOCTH;
TOTOBHOCTB K CAMOBBIP@KEHHIO B Pa3HBIX BU1aX UCKYCCTBA, CTPEMIICHUE

IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) (pu3nveckoro BocnuTanusi, OpMHUPOBAHUS KYJIbTYPbI
310POBbSI 1 SMOIUOHAJILHOTO 0JIATOMOJIYy YU :

MOHUMAaHUE U peaTU3aIus 3I0pPOBOTO U 0€30I11acCHOTO0 00pa3a KU3HH (310pOBOE
MUTaHKUE, COONTIOJIEHNE TUTHEHUYSCKUX ITPaBUJI K HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATHUM W OTAbIXa, peryisipHas (¢u3MYecKass aKTUBHOCTh), OEpeKHOTo,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIECHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXWYECKOMY 3JI0pPOBbIO; TTOHUMAHHWE IIEHHOCTH MPAaBUJ HHAWUBUIYAIBHOTO U
KOJIJIEKTHBHOTO
0€30MacHOr0 MOBEJCHUS B CUTYAIlUSIX, YIPOKAIOMIMX 370POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATUS BPEIHBIX IPUBBIYEK (YHIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

6) TPY/AOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K Tpydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOIIO0uE;
FOTOBHOCTh K aKTUBHOW JEITEIBbHOCTH TEXHOJOTHYECKOM W  COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJHATh ~ TAaKyl0  JEATEJIbHOCTh; HMHTEpPEC K  pa3auuHbiM  cdepam
mpoecCHOHANBHON  JIEeATETbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeit mpodeccid W peaau3oBBIBaTh COOCTBEHHBIC KHU3HCHHBIC TUIAHbI,
TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) JIKOJIOTHYECKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11eJ1eC000pa3HOe OTHOIICHHUE K MTPUPOJIC KaK UCTOUYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS; ITOBHIIIIEHNE YPOBHS 3KOJIOTHYECKON
KyJIbTYpPBhl: TPHOOPETCHHE OIbITa IUJIAHUPOBAHUS TIOCTYNKOB M OICHKH WX
BO3MOXHBIX TOCJEACTBUN JUIsI OKPYXKAIOMIEH Cpebl; OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJIOTMYECKUX MpoOJieM U MyTeH ux
pelIeHust; ClocCOOHOCTh UCIOIb30BaTh MpHOOpeTaeMbie MPU U3YYECHUU OWOJIOTHU
3HAHWS W YMEHUSA TPU pEIICHUU TMpoOJeM, CBS3aHHBIX C PAIMOHAILHBIM
MPUPOOIOIb30BaHNEeM  (COOJIOJIEHHE TpaBWJ  TOBEACHUS B  MPHUPOJIE,
HaNpaBJICHHBIX HA COXPAHEHUE pABHOBECUA B DJKOCHUCTEMAX, OXpaHy BH/IOB,
AKOCHUCTEM, Ouoc(hepbl); aKTUBHOE HENPUITHE JCUCTBUNA, NPUHOCIIIUX Bpe.
OKpYXaloleld TPHUPOJAHON Cpele, YMEHHE MPOTHO3UPOBATh HEOIArONPHUSTHHIC
AKOJIOTUYECKHE MOCJIEACTBUS MPEANPUHUMAEMBIX ICHCTBUIN U MPEIOTBPAlaTh UX;



HaJM4ue Pa3BUTOr0 IKOJIOTUUYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYpHI,
OITbITa NEATEIILHOCTH SKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B II03HABATEIbHON, KOMMYHUKATHBHOM M COIMAJILHOM
MPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIBHOCTH IKOJOTHYECKOM
HaIpPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKHM U OOIIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJOre
KYJBTYP, CLIOCOOCTBYIOIIEIO OCO3HAHUIO CBOCTO MECTa B IMOJUKYJIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3IKOBOM M UMTATEIbCKON KYJIBTYpPhI KaK CPEJICTBA

B3aUMO/JICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUPA; TIOHUMaHue CrieluUKU
OMOJIOTMH KaK HAyKH, OCO3HAHUS € poJid B (POPMUPOBAHUHU PAIIOHATIBEHOTO
HAay4YHOTO MBIIUICHUS, CO3/IJaHUHU 1I€JIOCTHOTO MPEICTABICHUS 00 OKpY KaroIIeM
MHpE KaK 0 €IMHCTBE MPUPO/IBI, YeJIOBEKa M OOIIECTBa, B TO3HAHUH MPHUPOTHBIX
3aKOHOMEPHOCTEHN U pPelIeHUH Mpo0JieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;
yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUITH3ALINH:
obOecrieyeHuss HOBOTO YPOBHS Pa3BUTHSI MEAUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX

OMOTEXHOJIOTHI, CIOCOOHBIX periaTh pecypcHble MPOOJIEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BbIX0/1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIEM U
o0ecrniedyeHus nepexoga K YCTOMUYHUBOMY Pa3BUTHIO,

palMOHAIBHOMY MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJAPTOB >KU3HH; 3aMHTEPECOBAHHOCTD B MOJyYEHUU OUOIOTMUECKUX
3HAHMI B 1IEJIIX MOBBIIICHUS]  00IIeH KYJBTYpPBI, E€CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4acTu (GyHKIIMOHAIHLHOU IPaMOTHOCTH
oOy4aromuxcs, popMupyeMoi Ipu U3y4eHUH OMOJIOTHH; TOHUMAHUE CYIIHOCTH
METO/IOB MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
MCIOJI30BAaTh MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSCHEHUS SBJICHUM
OKpPY’KAIOLIEro MUpPa U NPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUE Je1aTh
000CHOBaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUIUXCS IAHHBIX C
LEJIbIO MOJTYYEHHs! IOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAMOCTOSITEIHHO
UCII0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS IS
pelieHusi MpoOJjeM B pEalbHbIX JKU3HEHHBIX CHUTYyalUsX; OCO3HAHUE LIEHHOCTH
HAay4YHOU JESITENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCT NHANBUAYAJIBHO U B IPYIIIE;
TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUN IO OHMOJOrMH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTAMH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPaKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHenu@UKy METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, dHEPIHs, SBJICHHE, MPOIECC,
CHCTEMa, HAay4YHBIM (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOTIOACHNE, H3MEPEHUE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC
yuyeOHble JieficTBUsl  (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIC),
oOecrieunBaroue GopMupoBaHue QyHKIIMOHATBLHON TPAMOTHOCTH U COIMATLHOM
KOMIIETEHIIMH ~ OOYYaroIIMXCsl;  CIIOCOOHOCTh  OOYYarolIMXCS  MCHOJb30BaTh
OCBOEHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON U COLIMAIBHON TIPAKTUKE.

B pe3ynbrate nzyueHusi OMOJOTUM HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs
y oOydaromierocsi OyayT c@opMupoBaHbBl I[MO3HABATEIIbHbIC YHUBEPCAJIbHbBIC
y4yeOHbIe JIeHCTBHS, KOMMYHUKATHBHBIC YHHBEpCAJIbHBbIC Y4YeOHBbIC JCHCTBUS,
PETYISTUBHBIC YHUBEPCAIIbHBIE YUEOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS MPOTPAMMBI CpPEJHETro OOIIEeTo
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBj1aieHHe YHHBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU
AEeCTBUSIMM:

1) 6a30Bble JIOTHYECKHE JEHCTBHUSI: CaMOCTOATEIBHO (HOPMYITUPOBATH U
aKTyalTu3UpoOBaTh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE; UCIOJIb30BATh MPHU
OCBOCHHH 3HAHUM TPUEMBI JIOTHUECKOTO MBINIICHHUS (aHaN3a, CHHTE3a, CPDABHECHHSI,
kinaccudukanuy, o00OIIEeHNs), PaCKpbIBaTh CMBICT OWOJOTUYECKHX TOHSITHMA
(BBIIETATh WX XapakTEepHbIC IPU3HAKH, YCTAHABIWBATh CBSI3U C JIPYTUMH
MOHSTHUSIMU ); ONIPEICTISATh e IeITeIbHOCTH, 3aj1aBasi apaMeTphl U KPUTEPHUH HX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl JACSITEIBHOCTUA C MOCTABICHHBIMH IEJISIMU;

UCITOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl 00BbsICHEHUS (DAKTOB U SIBJICHUHN
YKUBOU MTPUPOJIBI; CTPOUTH JIOTHUECKHUE PACCY ACHUS (MHIYKTUBHBIE, ICTyKTUBHbIC,
M0 aHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B PaCCMAaTPHUBACMBIX
SBJICHUSIX, (OPMYJIUPOBATh BBIBOJABI W 3aKIIOUYCHHUS; TPUMEHATH CXEMHO-
MOJIeJIbHBIE CPENICTBA JIsl MMPEACTABICHUS CYLIECTBEHHbBIX CBSI3€ M OTHOLICHUH B
M3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUMU Pa3HOTO pPOa,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IJIaH
peuieHust npoosIeMbl ¢ y4ETOM aHaIM3a UMEIOIIUXCS



MaTepUAIBHBIX W  HEMATEPUAIBHBIX PECYPCOB; BHOCHTb KOPPEKTHBBI B
NEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YILTATOB

LEIsAM, OLEHMBATh PHUCKU IOCIEICTBUN JEATEIBHOCTU; KOOPAUHUPOBATH U
BBIIIOJIHATH Pa00Ty B YCIOBUAX PEAIBHOTO,

BUPTYAJIbHOTO W KOMOWHHPOBAaHHOIO  B3aMMOJECHCTBHS;  pa3BUBATH
KpEaTUBHOE MBIIIJIEHUE TP PELICHUN KUZHEHHBIX POOIIEM.

2) 0a3oBble HMCCJeI0BaTeIbCKHE JeHCTBHUsI: BJIaJICTh HaBBIKAMH Y4YeOHO-
UCCIICIOBATEIILCKOM U TIPOCKTHOM JCITeILHOCTH, HABBIKAMH Pa3peIICHHS ITPOOIIEM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB pPEIICHHSI
MPAKTHYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IUIHBIX METOJIOB TIO3HAHUS;, UCTIOIb30BaTh
pasjMuHbIe BUABI JICATCIBHOCTH I10 IIOJIyYCHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETALNN, TPEOOPa30BAHNIO M MPUMEHEHHUIO B YUCOHBIX CHUTYaIlHSX, B TOM
YHCIIe TIPU CO3JaHUH YICOHBIX U COIMAIBHBIX MPOEKTOB; (POpMHUPOBATH HAYIHBIH
THUT MBIIIUICHUS, BIIaJIETh HAYYHOW TEPMUHOJIOTHEH,

KITIOYCBBIMH TTOHATHSAMHU W METOJIaMH; CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC

3a/1a4u B 00pa3oBaTeIbHON

JCSATCIIBHOCTH M )KH3HCHHBIX CHUTYAI[USX; BBIABIISATH IPHUNHHO-CJICICTBEHHBIC CBSI3U
W aKTyaJlM3UpoOBaTh 3aJady, BBIJBHUraTh THIIOTE3y €€ PEIICHUs, HaXOJIUTh
apryMEHTHI I JIOKa3aTeJIhCTBA CBOMX YTBEPXKICHUH, 3amaBaTh IMapamMeTphbl |
KPUTCPUU pEIICHHS, aHAIM3UPOBATh IIOJIYYCHHBIC B XOJC pCIICHUS 3aJauu
pe3yabTaThl, KPUTHYECKH OIEHHWBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHEHHE B HOBBIX YCJOBHSX; JaBaTh OIICHKY HOBBIM CHTYaIlUsAM, OICHUBATH
NpUOOPETEHHBIA OMBIT;, OCYIIECTBIATH IICJICHANIPABICHHBI TIOWCK MEpeHoca
CPEJICTB U CITOCOOOB

JNCHCTBUS B MPO(PECCHOHAIBHYIO Cpely, YyMETh IEPEHOCHTHh 3HAHHS B

MO03HABATEIIBHYIO M MPAKTUICCKYIO 00JIacTH
KU3HEJCATCIIbHOCTH, yMETh HWHTCTPUPOBATh 3HAHUSA M3 Pa3HBIX Y4YEOHBIX

IPEIMETOB; BBIABUTaTh HOBBIC HJCH, MPeIaratb OpUrHHAIbHBIC TOIXO0IbI U

peleHus,

CTaBUTH MPOOJIEMBI U 33/1a9H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHHS.

3) pabora ¢ unpopmMaumeii:

OPUCHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WHPOpMAIMH (TEKCTe ydeOHOTOo
ocoOMsl, HAy4YHO-TIOMYJISIPHOM  JHMTepaType, OHMOJOIMYECKHX CJIOBapsAX |
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX AaHHBIX, B VIHTEpHETE), aHAIM3UPOBATH
UH(POPMAITUIO PA3JIMIHBIX BHJIOB U ()OPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
e€ IOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTH; (DOPMYJIMPOBATH 3aIPOCHI M IPUMEHSTh
pasIMyHbIE METOJBI TIPH IOMCKE M OTOOpe OHMOJOornYeckord HH(POPMAIINH,
HEOOXOMMOM ISl BBIMIOJTHEHUS yUeOHBIX 3a/1a4;



npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTHA, COBEPLIEHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIOJIb30BAHUS Pa3JIMYHBIX
IOUCKOBBIX  CHCTEM; CaMOCTOSATEIbHO  BBIOMpPATh ONTUMAIBHYIO  (OpMY
IpeJCTaBlICHUs OMONOrMYeckod HHpopManuu (CXembl, rpaduku, Auarpammsl,
TaOJUIIBI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeAcTBa Ipu pabore ¢
Ouonornueckod HH(pOpManMen: NPUMEHATh XHUMUYECKUE, (U3MUEecKue W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M IIPeOOpa3OBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HaBbIKAMU  pacHo3HaBaHUS W 3allUThl  HMH(OpMAaIUH,
MH(OPMATMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) o0LIeHne: OCYIIECTBIATh KOMMYHUKAIlUM BO BceX cdepax >KU3HH,
aKTUBHO y4aCTBOBATh B IUAJIOTe WIH JUCKYCCUU 10 CYIIECTBY 00OCYXIAEMOU TEMBbI
(yMeHHe 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYXKIEHUS OTHOCUTEIBHO BBIMOIHEHUS
IpeIaracMou 3aa4u, y4YuThIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3ULUK APYTUX
YYaCTHUKOB JlMajora WIM JAMCKYCCHH); pacro3HaBaThb HeBepOasjbHbIE CpEACTBA
OOLIEHUs1, TOHUMATh 3HaY€HUE COLUATIbHBIX 3HAKOB, TPEANOCHUIOK BO3HUKHOBEHUS
KOH(DJIMKTHBIX CHUTyallUld, YMETb CMsT4aTh KOH(MJIUKTBI U BECTU NEPETrOBOPHI;
BJAJETh pPa3IUYHBIMM CHOCOOaMM OOIIEHUS U B3aUMOJEUCTBUSA, IOHUMATH
HaMEpPEHUs IPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECEeIHUKY
U B KOPPEKTHOU popMe (HopMyIupoBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JJOTUYHO
u3JlaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMECTHAasi  JIeATEJbHOCTh: TIIOHMMaThb W  HCIIOJIB30BaTh
MPEUMYIIEeCTBA KOMAHTHOW W HMHIWBHAyaJIbHOW paOOTBI TIPH  PEIICHUU
Ononornyeckod  TpoOsembl, OOOCHOBBIBaTH HEOOXOJWMOCTh  TPUMEHEHHS
IpynmnoBeIX (GopM B3aUMOACHCTBHUS MPHU PEIICHUH Y4eOHOW 3amadyu; BHIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JCHUCTBUM C YUETOM OOIIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHA KOJUICKTHBRA,;

OpUHUMATh IIEIM  COBMECTHOW  JCSTENBHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHXKEHHIO: COCTaBJATh IUJIaH ACHCTBUM,
pacmpenenartb pojaud ¢ Yy4€TOM MHEHUM YYacCTHUKOB, OOCYXJAaTh PE3YJbTAThl
COBMECTHOUM pabOThI; OIIEHUBATh KauyeCTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHUKA
KOMaH/IbI B
oOluil pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpEiaraTb HOBbIE MPOEKTHI,

OIICHUBATh UJICH C ITO3UIIMH HOBU3HBI,



OPUTMHAJIBHOCTH, TMPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATh IMO3UTHUBHOE
CTpaTEerun4eckoe MOBEICHUE B PA3TUYHBIX

CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OBy1aieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3amnusi: KCIOJIb30BaTh OMOJIOTMUYCCKUE 3HAHUS JIS BBISBIICHUS

po0IeM U uX
pelieHusT B OKM3HEHHBIX W Y4YeOHBIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JCUCTBUSX U
IIOCTYNKAX IO OTHOLIEHUIO K JKUBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKAIOIIMX; CAMOCTOSATENBHO OCYIIECTBIISTh MO3HABATENBHYIO JESITEIBHOCTD,
BBISBJISITH NPOOJIEMBbI, CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTeNbHOM JESATENIBHOCTH W JKM3HEHHBIX CUTYalMSIX; CaMOCTOSITENIBHO
COCTABJISITH IUIAH PELICHUS MPOOJIEMBI C YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTECHUM; 1aBaTh

OLICHKY HOBBIM CHUTYallUsIM;

pacumMpsTh paMKH y4eOHOIrO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HaHHbBIN BBIOOD, ApTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHNe; OLIEHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
OPOSIBICHUIO IIUPOKOM 3SPYIUIMU B pa3HbIX O0JIACTAX 3HAHUN, IOCTOSIHHO
MOBBIIIATE CBOM 00Pa30BaTENIbHBIA W KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJIIM; BJIaJE€Th HABBIKAMU ITO3HABATEIBLHOM
pedIieKcHH Kak OCO3HaHMs COBEpIIAEMbIX IEUCTBUN U MBICIUTENbHBIX MPOILIECCOB,
UX pe3ylbTaTOB M OCHOBaHUH, MCMOJIb30BATh MPUEMBI pedIeKCUH ISl OLUEHKH
CUTYalliM, BbIOOpA BEPHOIO PEILICHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
MPUHUMATh PEIICHUS IO UX
CHIKEHHIO;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTaTOB

NEATEIbHOCTH;

3) npuHsATHE cedsl U APYIUX: IPUHUMATD CeOsl, TOHUMAasi CBOU HEIOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTUBBI M aApPryMEHTBl JAPYIMX @IPU aHAJINA3E
pEe3yIbTaToOB

NesATeIbHOCTH; IPU3HABATh CBOE MPaBO U MPABO APYTHX HA OIIHUOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBEKa.
ITPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHUS COAEp)KAaHUA Y4YEOHOro mpeaMera
«buonorusi» Ha yrayONE€HHOM YPOBHE OpPHUEHTUPOBAaHbI Ha OOecredyeHue



npodunabHOro  oO0yueHuss  oOydarommuxcss — Omonoruu. OHHM  BKIIIOYAIOT:
cnenuduueckue sl OMOJIOrMH HayYHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUH IO
OCBOCHHIO, MHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUMN, BUIBI JIEATEIBHOCTHU TI0
MOJYYCHHUIO HOBBIX 3HAHUM M UX NMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peallbHbIX KM3HEHHBIX cuTyanusx. [IpeaMeTHbie pe3yiabTaThl MPEACTaBICHBI IO
rojilaM u3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» B 10
Kslacce NOJIKHBI OTPaKaTh:

chOpPMHUPOBAHHOCTh 3HAHUM O MECTE M POJIU OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
MO3HAHWUU  3aKOHOB  TMPUPOJBI M  PEHICHUHU MpoOJEeM  palMOHAIBHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OWoNOrMy; BIAJCHUE CHCTEMOM OHOJIOTMUECKUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAraoNe OHUOJIOTMYECKUE TEPMHUHBI M TOHSTHS (OKU3HB, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJLHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M Pa3BUTUE), OMOJIOTMYECKUE TEOPUU
(xnetounast Teopust T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi TeOpHsI
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o meHtpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHO00pa3us
MOTOMKOB TE€PBOr0 IOKOJICHHS, PACIICIUICHUs], YUCTOThl TaMET, HE3aBUCHUMOIO
HacienoBanuss I'. MeHzens, TOMOJIOTUYECKHX PSAIOB B  HACJIEACTBEHHOU
n3menunBoctu H. V. BaBuioBa), MpUHIIUIIBI
(KOMILJIEMEHTapHOCTH); BJAJE€HUE OCHOBHBIMM METOJaMU HAyYHOrO TO3HAHMS,
UCIIOJIb3YEMbIX B OMOJIOTMUECKHX HCCIIEIOBAHUAX >KUBBIX OOBEKTOB (OMHUCAHUE,
U3MEpeHUe, HaOMI0ACHUE, SKCIIEPUMEHT);
YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIECTOK MIPOKAPHUOT U
AYKapUOT, OTHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OakTepuii, rpuOOB, paCTCHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHoOB PaCTEHH, )KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max pacTEHUMN, ’KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MIPOIIECCOB: OOMEHA BEMIECTB (METa00IN3M), IPEBPAILICHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPO(HOro TUMOB MUTaHUs, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MEH03a, TaMeTOreHe3a, YMOPUOTeHE3a, TOCTIMOPHOHAIILHOTO Pa3BUTHSI,
Pa3MHOXEHUSA,  HWHAUBUIYAIbHOTO pa3BUTHS  OpraHu3ma (OHTOTEHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA; yMEHUE
yCTaHaBJIMBATh B3aUMOCBSI3H MEX/y OPraHOUIAMHU KIIETKH U UX (QYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M X (PYHKIMSAMU, MEXKITYy OpraHaMu U
CUCTEMaMU OPraHOB Y PaCTEHUH, )KUBOTHBIX U YEJIOBEKA U UX PYHKIIUSAMU, MEKTY



CHUCTEMaMHU OPTaHOB U UX (DYHKUHUSAMHU, MEKTy dTallaMi OOMEHa BEIECTB, dTallaMu
KJIETOYHOT'O [IUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB, 3TallaMi SMOPHOHAIBHOTO
Pa3BUTHS, TCHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (paKTOpaMu cpeapl OOUTAHMUS,

YMEHUE BBISBIISATh OTJIMYUTEIbHBIC MPU3HAKHU )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA; YMEHUE UCIT0JIb30BAaTh COOTBETCTBYIOIINE
apryMeHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JIJIS OKA3aTelIbCTBa
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE PEIIaTh
OMOJIOTUYECKUE 3a/1a4H, BBISBISATH TPUUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCAaMH U SABJICHUSIMU, JI€TaTh BHIBOBI U
IIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB; YMEHUE BHITIOJIHSTh
1a00paTOpPHBIE U IPaKTUYECKUE paboThl, COOJIIOAAThH

npaBWia Mpu paboTe C y4yeOHbBIM U JIA0OPATOPHBIM OOOPYAOBAaHUEM; YMEHHUE

BBIJIBUTATh THUIIOTE3bI, MPOBEPSATH WX OKCHEPUMEHTAIBHBIMU CPEACTBAMU,

dbopMyIupysi 1eb HCCIEIOBAaHUS, AHAIM3UPOBATH IOJYYCHHBIC PE3yJIbTAaThl U

Jie7IaTh BBIBOJBI, YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATENbCKONU paboTe 1Mo

OMOJIOTMHU, PKOJOTMU W MEIULMHE, TPOBOJUMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX

OOIIECTB, U MyOJIMYHO MPEACTABIATH MOJTYYEHHBIEC PE3yJIbTaThl HA YYEHUUYECKUX

KOH(EepeHIMsAX; yMEHHE OlLIEHUBATh OTUYECKHUE AaCIEKThl  COBPEMEHHBIX

UCCJIEI0BAHUM B 001acTh OMOJIOTUU U MEIULIMHBI (KIIOHUPOBAHHUE, HCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAMPABICEHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAHCTEHHBIX

OpraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oynaymiell mpodeccuoHalbHON
JEATEIbBHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHUU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUINEBOM MPOMBIIUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIM
WHTEpEC, HAIMPABJIECHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
NPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUsI B OpPraHU3ALMSIX  CPEAHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpemmera «buonorus» B 11
Kjlacce MOJDKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTEe M POJU OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUpPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPa, B TO3HAHWK 3aKOHOB IPUPOJIBI U PEIICHUH YKOJIOTHIECKUX TIPOOIIeM
YeJIOBEUeCTBa, a  TakkKe B PEIICHWH  BOMPOCOB  PAalMOHAILHOTO
MIPUPOOTIOIH30BaHUS, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIECTBY, YENIOBEKY, O BKJIAJIE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pasBuTHE OHMOJIOTHH; YMEHHE BIIAJCTh CHCTEMOW OMOJOTHYECKUX 3HAHUM, KOTOpas
BKJIFOYACT OMNPEACICHWS W IOHUMaHHWE CYIIHOCTH  OCHOBOITOJIATaoIINX
OMONOTUYECKUX TEPMHHOB W TMOHATHM (BUI, JKocucTema, Ouocdepa),



ononornyeckue teopuu (dBosronuoHHas Teopus Y. JlapBuHa, cHHTETHYECKas
Teopust 3Bosonmu), ydeHus (A. H. CeBepmoBa — 0 MyTSX M HalpaBICHUAX
sBomonuu, B.. Bepnanckoro — o 6uocdepe), 3aKkoHbl (TeHETUYECKOTO PABHOBECHS
Jx. Xapau u B. BaitnOGepra, 3apospimeBoro cxojactsa K. M. bapa), mpaBuiia
(MuaMYyMa FO. JInOrxa, 7KOIOTHIECKON THpaMUIbl SHEPTHH ), TUTIOTE3HI (THIIOTE3a
«vupa PHK» VY.

['unbepra);

YMEHHE BIIaJI€Th OCHOBHBIMU METOJJaAMU HAYYHOT'O ITO3HAHUS, UCTIONb3yEMbIMU
B OHMOJIOTUYECKUX HCCIECIOBAHUAX J>KHUBBIX OOBEKTOB M JKOCHCTEM (OIHUCAHUE,
U3MepeHue, HaONIOJCHHE, JKCIEPUMEHT), CHOCO0aMU BBISIBICHUS M OILEHKH
AHTPOTIOTEHHBIX WM3MEHEHUN B MPUPOJE; YMEHUE BBIJACIATh CYIIECTBEHHBIC
MPU3HAKU: BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U OUOochepbl, CTAOUITU3UPYIOIIETO,
JBIDKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, alIoNaTpUuecKoro u
CUMIIATPUUECKOTO BUI000pPA30BaHUA, BIMSHHUS JBWKYIIUX CUJT SBOJIONWU Ha
reHo(OoHT TOMYJISIUU, NPUCIOCOOJEHHOCTH OPraHU3MOB K Cpelie OOuTaHus,
YepeI0BaHUs HAMPABIECHUN 3BOJIIOLNH, KPYTOBOPOTA BEIIECTB M OTOKA SHEPTHH B
HKOCHUCTEMAX; YMEHUE YCTAHABINBATH B3aUMOCBSI3U MEXKIY IIPOLIECCAMU 3BOJIIOLIUU,
JIBIOKYIIMMHM CUJIaMU aHTPOIOTE€HE3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBIATH  OTJIMYUTEIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, a0MOTHYECKMX M OMOTHYECKUX
KOMITOHEHTOB AKOCUCTEM, B3aMMOCBA3EH OpraHU3MOB B
COOOIIIECTBaX, AHTPOIOTEHHBIX M3MEHEHUN B IKOCHUCTEMAaxX CBOEH MECTHOCTH;
YyMEHUE  HCIIOJIb30BaTh  COOTBETCTBYIOIIUE  ApPTyYMEHTHI,  OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS31 OPraHW3MOB U CpeJlbl OOUTaHUsI, EIUHCTBA
YeJIOBEUECKUX pac, HEOOXOAUMOCTH COXpaHEHUsi MHOroo0Opasus BHUJOB H
HPKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MHPHUPOJLI U YEIOBEYECTBA; YMEHUE
pemniath OMOJIOTUYECKUE 3aa9H, BBISBIATh MPUUUHHO-CIICICTBEHHBIE CBSI3U MEKIY
UCCIIETyeMbIMU OHMOJIOTUYECKUMHU TMPOIIECCAMU U SIBJICHUSMHM, JI€JIaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAaHUM TIOJYYEHHBIX PpE3yJbTaTOB;, YMEHHE BBINIOJIHATH
7abopaTopHBIE U MMPAKTHYECKHUE pabOThI, COOTIOIATh
nmpaBuia mpu paboTe ¢ yuyeOHBIM W JIADOPATOPHBIM O0OPYIOBAaHUEM; YMEHUE
BBIJIBUTaTh TUMOTE3bl, MPOBEPSITh UX IKCIEPUMEHTAIBLHBIMU CpEJICTBAMH,
bopmyaupys 1eb HCCIEAOBaHUS, AHAIM3UPOBATH MOJIYYEHHBIE PE3yJbTaThl U
JienaTh BBIBOJBI;, YMEHHE Y4acTBOBAaTh B yueOHO-HCCIENOBATENbCKON paboTe 1o
OWONIOTHY, DKOJOTUU W MEIUIIMHE, MPOBOIUMON Ha 0a3e IMIKONBHBIX HAyYHBIX
OOIIECTB, M MyOJIMYHO TPEACTABIATH MOTYYEHHBIE PE3yIbTaThl HA YICHUYECKUX



KOH(EepeHIINAX; YMEHHE OIIECHUBATH TUTIOTE3bI M TEOPUH O MPOUCXOKICHUH KU3HH,
YyeJoBEeKa M 4YEJIOBEYECKMX pac, O NpUYMHAX, MOCIEACTBUSIX U CIoco0ax
MpeoTBpaIleHUs] TJI00ATbHBIX M3MEHEHUW B Ouocdepe; yMEeHUE OCYUIECTBISATH
OCO3HaHHBIA BBIOOp Oyayied npodeccuoHaNbHOW JEATeIbHOCTH B 00JacTH
OWOJIOTHH, DKOJOTHH, TMPUPOJOINOJB30BAHUS, MEAUIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTUU, BETEPUHAPHUHU, CEIBCKOTO XO034MCTBA, MUIIEBOW MPOMBIIIJIEHHOCTH,
yrayOJsiTh TMO3HaBaTENbHBIM MHTEPEC, HAMPABICHHBI HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH MPOPECCUU U MPOAODKEHHE OHMOJIOTrHYECKOro 0Opa3oBaHUs B
OpraHU3alUgIX CpeaHEro NpohecCHOHAIBHOTO U BBICIIET0 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanyectBo yacoB
No /i HaumeHoBaHue pa3iesioB M TeM JyekTpoHHbIE (IU(PPOBLIE)
i nporpamMMbl Beero Konrposabusbie | IIpakTudeckne | ogpasoBareibHbIE pecypchbl
padoThI padoTsbI
1 buonorus kak Hayka 1 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMBI M UX U3yYEHUE 2 https://m.eds00.ru/5T7SVKFTX
3 buonorus knetku 2 0.5
4 XUMHYecKasi OpraHu3arys KIeTKH 10 1 https://m.edsoo.ru/YTLWW9JEO
5 Crtpoenue 1 GyHKIMU KIETKU 8 2 https://m.edsoo.ru/MEETZ2D71
OOMeH BelecTB U PEBpaICHHE YHEPTUU B
6 KTeTKE 9 1 1 https://m.edsoo.ru/MEETZ2D71
Hacnencreennas ungopmanus u
7 peATM3AIIS €8 B KIIETKe 9 0.5 https://m.edsoo.ru/GF6W1A7C9
8 JKW3HEHHBIN [IUKIT KIETKA 6 1 1 https://m.edsoo.ru/MEETZ2D71
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 1 1.5 https://m.edsoo.ru/GF6W1A7C9
10 Pa3sMHOXeHHe U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.edsoo.ru/GF6W1A7C9
I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U
11 W3MEHUHBOCTH OPTAHH3MOB 2 0.5 https://m.edsoo.ru/ONPNXJ7X6
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 https://m.eds00.ru/ONPNXJ7X6
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo0.ru/ONPNXJ7X6
14 I'eneTrka yemoBeka 3 0.5 https://m.edsoo.ru/ONPNXJ7X6
15 Cenexuusi OpraHu3MoB 4 1 https://m.edso0.ru/2EY34NEHR
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buorexHoNmOTNA M CHHTETHYECKAS

16 T — 4 https://m.edso0.ru/2EY34NEHR
17 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10
102 13

[NPOT'PAMME
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/mn
NMPOrpaMmblI Bceero Konrponsneie | Ipakruveckue o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThbI
3apoxACHUE U Pa3BUTUE IBOIIOIMOHHBIX
1 HpeCTABICHHI B GHOTOTHH 4 https://m.edsoo.ru/7F6R1ZROH
2 MukposBoaronus 1 €€ pe3yabTaTsl 14 2 https://m.edso0.ru/7F6R1ZROH
3 MakpoaBosronus U e€ pe3yabTaThl 6 1 https://m.edsoo.ru/7F6R1ZROH
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 3 15 1.5 https://m.edso0.ru/OFLS81YB5
emiie
[TpoucxoxaeHue 4enoBeKa —
5 AHTPOTIOTEHE3 10 1 https://m.edsoo.ru/OFLS81YB5
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHM3MOB M HaIOPTAHU3IMCHHBIX 3 0.5 https://m.edsoo.ru/XNFOD96AA
CHCTEM C OKPYKArOLIEH Cpelon
7 Opranusmsl 1 cpeia 0OUTaHus 9 15 https://m.edsoo.ru/ XNFOD96AA
8 DKOJIOTUS BUJIOB U TOIMYISUN 9 05 https://m.edsoo.ru/XNFOD96AA
DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE
9 CHCTEMEI 12 0.5 https://m.edsoo.ru/WXWAV S56F
10 buocdepa — rimodanpHas sKOCHCTEMA 6 https://m.edsoo.ru/WXWAV S56F
11 YenoBek M OKpyXkaromas cpeia 6 https://m.edsoo.ru/WXWAV S56F
12 PesepBHOE Bpems 8 1 https://m.eds00.ru/T3R3FWNQN
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OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 2 7.5

IMOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoanuyecTBO 4acos Hara

n/ H3YYeHH JJIeKTPOHHBbIE LU (POBBIE 00pa3oBaTe/bHbIE
Tema ypoka

n Bcer Kourpoububl | IlpakTHyecku | 5 pecypchl

0 e padoThI e padoThl

buosnorus kak
KOMIUIEKCHAsl HayKa U
K4K 9aCTh 1 https://m.edsoo.ru/863e6122
COBPEMEHHOTO https://m.edsoo.ru/863e632a
o01mecTBa
JKuBble cucTeMbl U UX
CROMCTBA 1 https://m.edsoo.ru/863e6564
YpoBHeBas
OpraHHu3anus JXHUBBIX 1 https://m.edsoo.ru/863e6564
CUCTEM
Hcropus oTKpbITUA U
H3yICHHUS KICTKH. 1 https://m.edsoo.ru/863e6e88
Kierounas teopus



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

Metonabl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora
«3yueHnue meTon0B
KJIETOYHOM OMosorun
(xpomatorpadwus,
anexTpodopes,

g depeHInaTbEHOS

0.5

https://m.edsoo.ru/863e6122

HEHTPU(PYTUPOBAHUE,
[I1IP)»

XHWMHUYECKHUM COCTaB
KIJICTKHU

https://m.edsoo.ru/863e674e

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

https://m.edsoo.ru/863e716¢

MuHepanbHble
BELIECTBA KJIETKH, UX
Ouosoruyeckas poib

https://school.oblakoz.ru/materials/463622

Oprannueckue
BEIIIECTBA KIIETKU —
6enxu. JlabopaTopHas
paborta

«Ob6HapyxeHue
0€JIKOB C TIOMOIIBIO
KayeCTBEHHBIX
peaKuuii»

0.5

https://m.edsoo.ru/863e6b72
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CBoiicTBa,
KJ1accuukanus u
dbyHKIIMH OEITKOB

https://school.oblakoz.ru/materials/495844

https://school.oblakoz.ru/materials/495844

10

Opranuueckue
BEIIECTBA KIETKH —
YTIIE€BO/IbI

https://school.oblakoz.ru/materials/495844

11

Opranuueckue
BEIIECTBA KIETKH —
JTUTIUIBI

https://m.edsoo.ru/863e6870

12

Hykneunossie
kuciotel. JJHK n
PHK. JIaGoparopHas
pabora

0.5

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

«HccnenoBanue
HYKJIICHHOBBIX KUCJIOT,
BBIJACJIICHHBIX U3
KJICTOK PA3JIMIHBIX
OpraHnu3MoB»

13

Crpoenue u pyHKIIUH
ATO®. [Ipyrue
HyKJeo3uaTpugocdar
bl (HT®D)

https://school.oblakoz.ru/materials/495844
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14

CexkBeHMpOBaHUE
JHK. Metobl
TCHOMHKH,
TPaHCKPUNITOMHKH,
IIPOTEOMUKH

https://school.oblakoz.ru/materials/495844

15

MeToibl CTPYKTYPHOM
ouooruu

https://school.oblakoz.ru/materials/495844

16

Tunel KIETOK.
[Ipokapuornueckas
KJIETKa

https://school.oblakoz.ru/materials/495844

17

Crpoenue
9yKapuOTHYECKON
KJIETKH.
IIpakTnyeckas pabora
«M3y4yeHne CBONCTB
KJIETOYHOU
MeMOpaHbI»

0.5

https://school.oblakoz.ru/materials/495844

18

[ToBepXHOCTHBIM
anmnapar KJIeTKu

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

https://m.edsoo.ru/863e716¢

19

OnHomeMOpaHHbIE

0.5

https://school.oblakoz.ru/materials/495844

OpPTaHOU[IBI KIETKH.
[IpakTnueckas pabora
«M3yueHne NBUKEHUS
IIUTOIUIa3MEI B
PacTUTEIBHBIX
KJIETKaX»
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20

[TonyaBTOHOMHBIE
OpTraHOUIbI KIETKU:
MUTOXOHJIPHH,
IJTACTU/TBI.
Jlaboparopnas pabota
«HccnenoBanue
J1a3MOJIN3a U
JeTIa3MOJIH3a B
PaCTHTETBHBIX
KIIETKAX)

0.5

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

https://m.edsoo.ru/863e716¢c

21

Hemem0OpanHbie
OpraHoubl KJIETKU

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

https://m.edsoo.ru/863e716¢

22

CtpoeHue u GyHKIINH
anpa

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

https://m.edsoo.ru/863e716¢

23

CpaBHHTENBbHAS
XapaKTePUCTHKA
KIIETOK DYKapHOT.
JlaboparopHnast pabota
«M3ydenne ctpoeHus
KIIETOK Pa3JIMIHBIX
OpPraHU3MOB»

0.5

https://school.oblakoz.ru/materials/495844

24

Accumunamnus u
JUCCUMUIIALIUS — IBE

https://m.edsoo.ru/863e7aae
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CTOPOHBI
MeTabomu3ma. THrbl
oOMeHa BEIIeCTB.
JlaboparopHas paboTa
«3yueHue
KaTaJIuTUYECKOMN
AKTUBHOCTH
¢bepmeHTOB (Ha
IpUMEpe aMIJIA3bl WIH
Kartajasbl)»

25

depMeHTaTUBHBIH
XapakTep peakuui
KJIETOYHOTO
MeTaboJIn3Ma.
JlaGopaTtopHnast pabota

«H3yuenue
(epMEeHTaTUBHOTO
paciierIeHusI
NEepOKCHIa BOJOPOJA
B PacTUTENbHBIX U
KUBOTHBIX KJIETKaX»

0.5

https://m.edsoo.ru/863e766¢

26

benku-akTuBaTops U
OeIKU-UHTMOUTOPBI

https://school.oblakoz.ru/materials/495844

27

ABTOTpOGHBINH TUIT
0oOMEHa BeIlecTB

https://school.oblakoz.ru/materials/495844

28

dorocuntes

https://m.edsoo.ru/863e7c98
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29

XeMOCHHTE3.
JlaGopaTtopHnas pabota
«CpaBHeHuUe

0.5

https://school.oblakoz.ru/materials/495844

MPOIIECCOB
¢doTocuHTE3a U
XEMOCHHTE3a)

30

AHa’po0OHbIE
opranusmbl. Busl
OpOKEHUSI.
JlaGoparopHnas pabora
«CpaBHeHUE
MIPOLIECCOB OPOKEHUS
U JIBIXaHUS

https://school.oblakoz.ru/materials/495844

31

AspobHble
OpraHU3MBbI. DTarbl
SHEPreTHYECKOTo
oOMeHa. DHeprus
MeMOpPaHHOTO
IpagueHTa MIPOTOHOB.
Cunre3z AT®: Pabora
MPOTOHHOM
AT®cunTasel

https://school.oblakoz.ru/materials/495844
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32

O0001enue u
CHCTEMAaTH3aLHs
3HAHWH 10 TEME
"OOMEH BeLIEeCTB U

MpeBpalieHIe SHEPTUn

B KJIeTke" /
KontponpHas padota
o teme "OOMeH
BEIIIECTB U
MIPEeBPAICHHE

https://school.oblakoz.ru/materials/495844

SHEpruu B KjieTke"

33

Peaknun MaTpu4HOro
CHUHTE3a

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

34

Tpanckpunuus —
MaTpUYHBIA CHHTE3
PHK

https://school.oblakoz.ru/materials/495844

35

Tpanciauus u e€
JTarnbl

https://school.oblakoz.ru/materials/495844

36

Konnposanue
aMUHOKUCIIOT. Polib
pubocoM B
ouocuHTEe3e OeKa

https://school.oblakoz.ru/materials/495844

37

Opranmsanuys reaoma
y IPOKapUoT U
3yKapuoT

https://school.oblakoz.ru/materials/495844
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38

MonekynspHbie
MEXaHU3MBI
JKCIIPECCUU TE€HOB Y
3yKapuoT

https://school.oblakoz.ru/materials/495844

39

Bupycbl —
HEKJIETOYHBIE (POPMBI
YKU3HH B O0JIMTaTHBIE
Mapa3uThl.
[IpakTnueckas padbora
«Co3nanue Moienu
BHpYCa»

0.5

https://m.edsoo.ru/863e7540

40

Bupychsie
3a00JeBaHus

https://school.oblakoz.ru/materials/495844

4eJIOBEKA, )KUBOTHBIX,
pacTeHui.

41

Hanorexnoinornu B
OUOJIOTUH U
MEIUIINHE.

https://school.oblakoz.ru/materials/495844

42

JKU3HeHHBIN TUKIT
KJIETKHA

https://school.oblakoz.ru/materials/495844

43

MatpuuHbIi CHHTE3
JIHK

https://school.oblakoz.ru/materials/495844
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44

XPpOMOCOMBI.
Jlaboparopnas pabota
«M3ydyeHne XxpoMocoM
Ha rOTOBBIX
MUKpOITpenaparax»

0.5

https://school.oblakoz.ru/materials/495844

45

Jenenune KiIeTKu —
MUTO3

https://m.edsoo.ru/863e7dc4

46

Turbl KIETOK.
Kapuokunes u
[IUTOKUHE3.
Perynsuus
KU3HEHHOTO 1IHUKJIa
KJIETOK.
JlaGoparopHnas pabora
«Habnronenue Mmutosa
B KJIETKaX KOHYHKA
KOpelIKa Jyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0.5

https://school.oblakoz.ru/materials/495844

47

O0600111eH1E U

https://school.oblakoz.ru/materials/495844



https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
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CHCTEMAaTH3alHs
3HAHWH 10 TEMaM
"HaciencTBeHHas
nHpopManus u
peanu3anus ¢ B
KJIeTKe",
"XHU3HEHHBIH 1IUKII
KineTku" /
KonTponbhas padora
o teme "Peakiun
MaTpUYHOTO cUHTE3a"

48

OpraHu3M Kak eauHOe
enoe

https://lesson.edu.ru/lesson/f6d39de3-49b3-
415fabdeb61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D
10

49

TkaHu pacTeHuil.
JlaGopatopHnas pabora
«M3ydenue TkaHen
pacTeHui)

0.5

https://school.oblakoz.ru/materials/463622

50

TkaHu KUBOTHBIX U
9eJI0BeKa.
JlaGopatopHnas pabora
«M3ydeHne TkaHen
KUBOTHBIX)»

0.5

https://school.oblakoz.ru/materials/463622



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10%3Fclass%3D10
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https://school.oblakoz.ru/materials/463622

51

Opransl. CucteMbl
OpraHoB.
Jlaboparopuast
pabora «M3yuenue
OpraHoB IIBETKOBOTO
pacTeHus»

0.5

https://school.oblakoz.ru/materials/463622

52

Omnopa tena
OpraHHU3MOB

https://school.oblakoz.ru/materials/463622

53

JBr>xeHue
OpraHu3MOB

https://school.oblakoz.ru/materials/463622

55

[Intanue opranu3sMoB

https://school.oblakoz.ru/materials/463622

55

IIuranne
ITO3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurensHas
CHCTEeMa YeJoBeKa

https://school.oblakoz.ru/materials/463622

56

Z[LIX&HI/IC OpTraHnu3MOB

https://school.oblakoz.ru/materials/463622

57

Hpixanue
MMO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

https://school.oblakoz.ru/materials/463622

58

TpaHcnopT BelecTB y
OpPraHHU3MOB

https://school.oblakoz.ru/materials/463622

59

KpOBeHOCHaSI cucTreéMa
IIO3BOHOYHBIX
JKHMBOTHBIX M YCJIIOBCKA

https://school.oblakoz.ru/materials/463622



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622

Brinenenue y

60 OPrAHH3MOB https://school.oblakoz.ru/materials/463622

61 3ammra y Opranu3MoB https://school.oblakoz.ru/materials/463622
HNmmynnas cucrema )

62 qeloBeKa https://school.oblakoz.ru/materials/463622
Paznpaxumocts 1

63 peryinna y https://school.oblakoz.ru/materials/463622
OpPraHHU3MOB

64 I'ymopanbHas https://school.oblakoz.ru/materials/463622
peryssanus u
SHJOKpPUHHAs CHUCTEMA
KUBOTHBIX U 4EJIOBEKA
DopMBI pa3MHOKEHUS https://m.edsoo.ru/863e81b6

65 OPTaHU3MOB https://m.edsoo.ru/863e831e
[Tonosoe https://m.edsoo.ru/863e81b6

66 Pa3MHOKEHHE https://m.edsoo.ru/863e831e

67 Meiio3 https://m.edsoo.ru/863e7f4a
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68

I'amerorenes.
O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJICTOK.
JlabopartopHnas pabota
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIperiapaTax

0.5

https://m.edsoo.ru/863e81b6

69

NupuBunyansHOE
pa3BUTHE OPraHU3MOB

— OHTOI'CHC3

https://m.edsoo.ru/863e8436

70

3axiajika OpraHoB U
TKaHEH U3
3apOIBIIIEBBIX
JMCTKOB

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-
9bb9c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D1
0

71

Pocr u pasButue
KUBOTHBIX.
JlaboparopHnast pabota
«Bp1siBICHUE
MIPU3HAKOB CXOJCTBA

0.5

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-
9bb9c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D1
0

3apoJIbIen
ITIO3BOHOYHBIX
JKUBOTHBIX»



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
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https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
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https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10%3Fclass%3D10

72

Pazmuoxenue u
pa3BUTHE PACTCHUIA.
Jlaboparopuas pabota
«CTpoeHue opraHoB
Pa3MHOXKEHHS BBICIINX
pacTeHuin»

0.5

https://school.oblakoz.ru/materials/463622

73

O6o06menne u
cUCTEeMaTH3aIus
3HAHUM 10 TEME
"Ctpoenue u
byHKIIUN
opranu3zMoB" /
KonTponbnas pabota
o teme "CtpoeHue u
(GbyHKIIUH OpaHU3MOB"

https://school.oblakoz.ru/materials/463622

74

HcTopus ctanoBnIeHUs
Y Pa3BUTHS T€HETUKU
KaK Hayku. OCHOBHBIE
MOHSITHSI U CUMBOJIBI
TeHETHUKH.
JlaboparopHnast pabota
«Ipo3oduna xak
00BEKT reHeTUYECKHUX
HCCIICIOBAHUI)

0.5

https://m.edsoo.ru/863e86f2

75

3aKOHOMEPHOCTH
HacleI0BaHHs

0.5

https://m.edsoo.ru/863e8878



https://school.oblakoz.ru/materials/463622
https://school.oblakoz.ru/materials/463622
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https://school.oblakoz.ru/materials/463622
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https://m.edsoo.ru/863e8878

MIPU3HAKOB.
MonorubpumaHoe
CKpEIIUBaHHUE.

[IpakTuueckas pabora

"N3yuenue
pe3yIbTaToB
MOHOTHUOPHUIHOTO
CKpEIIMBAHUS Y
npo30¢uib"

76

]_II/ITOJ'IOFI/IIIGCKI/IG
OCHOBBI
MOHOI‘I/I6pI/II[H01"O
CKpPCIIUBAHUA

https://m.edsoo.ru/863e8878

77

Ananusupyroiiee
CKpelIuBaHue.
Hemnonnoe
JIOMUHUPOBaHUE

https://school.oblakoz.ru/materials/495844

78

JurubpuaHoe
CKPEILHBAHHUE.

ITpakTnyeckas pabora

«H3yuenue
PE3yNBTaToB
TUTUOPUTHOTO
CKpEIIMBaHHUS Y
JIp030(UITBD»

0.5

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

79

[utosmornyeckue
OCHOBBI

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

TUTUOPUIHOTO
CKpEIIMBaHUS
CremieHuoe https://m.edsoo.ru/863e8c60
80 HacCJIEIOBaHUE
MIPU3HAKOB
XpOMOCOMHasI TEOPUS https://m.edsoo.ru/863e8c60
81 HACJIEICTBEHHOCTH
82 I'enetuka nomna https://m.edsoo.ru/863e8c60
https://lesson.edu.ru/lesson/a3431d82-0871-
83 TeHOTHI KaK 46fea5a8eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D
LIEJIOCTHAS CUCTEMA 10
T'eneTnueckuit
KOHTPOJIb Pa3BUTHS
84 pPaCTeHHi, FKUBOTHBIX https://school.oblakoz.ru/materials/495844
U YeJIOBeKa
N3MenunBoCTE
85 IPU3HAKOB. Buibl https://m.edsoo.ru/863e8efe
U3MEHYNBOCTH
86 Monuduxarmontas https://school.oblakoz.ru/materials/495844

N3MCHYHNBOCTD.



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e8c60
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https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D10
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844

87

BapuanuonHsslii pan u
BapUallMOHHAas
KpHUBasl.
JlaGopaTtopHnas pabota
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(DUKAITHOHHOM
M3MCHYHUBOCTH.
[TocTpoenue
BapUAIMOHHOTO psiaa

0.5

https://school.oblakoz.ru/materials/495844

Y BapHallMOHHOU
KpPUBOI

88

I'enoTunmueckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHUYNBOCTH

https://school.oblakoz.ru/materials/495844

89

MyranuonHnas
W3MEHYUBOCTb.
[TpakTuyeckas pabora
«Myrauu y
npo3oduis (Ha
TOTOBBIX
MHUKpOIIpenaparax)»

0.5

https://school.oblakoz.ru/materials/495844



https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
https://school.oblakoz.ru/materials/495844
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3aKOHOMEPHOCTH

MYTallHOHHOTO https://lesson.edu.ru/lesson/a3431d82-087f-
90 Tiporecca. 46feaba8eca3491d454a?backUrl=%2F06%2F10%3Fclass%3D
ONuUreHeTHka u 10
AMHUTEHOMHUKA o
O060011IeHNEe 1
CcHCTEMAaTHU3aIus 110
TeMe "['eHeTnka -
HayKa o
91 HACICACTBCHHOCTH 0.5 https://school.oblakoz.ru/materials/495844
N3MEHYUBOCTH
opranu3zMoB" /
KonrponsHas pabora
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Jara
H3YyUYeHH
s

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

OBOJIOIHMOHHAS
teopus Y. Jlapsuna

https://m.edsoo.ru/863ea20e

JIBrKyIue CUbl
9BOJIIOLIMH BHJIOB 110
Y. {apBuny

https://m.edsoo.ru/863e9570

bopnba 3a
CYILIECTBOBAHHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBII
oTbop

https://m.edsoo.ru/DY32BUDOO

dopMupoBaHue
CHUHTETHYECKOU
TEOPHUH IBOJIIOLUN

https://m.edsoo.ru/863e9570

OTanel
SBOJIIOIUOHHOTO
mpolecca:
MUKPO3BOJIIOIUS U
MaKpO3BOJTIOITHS

https://m.edsoo.ru/863e9cle

[Momynsauus —
3JIEMEHTapHas
eJUHHLIA YBOIIOINU

https://m.edsoo.ru/863e99c6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/DY32BUDOO
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

3aKOH r€HETUYECKOTr0
paBHOBecus JIk.

0.5

https://www.yaklass.ru/p/biologia/11klass/osnovy-
evoliutcionnogo-ucheniia-

Xapnau, B.
Baiin6epra.
JlaGopaTtopHas
pabota «BrIsiBIIeHHE
W3MEHUYUBOCTH Y
0cobeil 0IHOTO BUIa»

6844066/genetika-populiatcii-6844069/re-
86203dab-53da-4138-81b6-0a99871fc4aa

OnemMeHTapHbIe
(bakTOpbI HBOIIOLMH

https://m.edsoo.ru/3EH6CNOWI

DddexT ocHOBaTEIIS.

Db ekt

OYTBUIOYHOTO
rOpJIBIIIKA

10

Murparnumu.
Mzonsannu
ITONYJISLIAMN:
reorpaduyeckas,
Ouosornueckas

https://m.edsoo.ru/3EH6CNOWI

11

EctectBennslit oTO0p
— HaIpaBJISTIOIINAN
(hakTOp IBOTFOITUHN

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

12

[TonoBoit oT60p

https://m.edsoo.ru/PI1FIOYV3
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13

[Tpucnocob1eHHOCTH
OpPraHU3MOB KaK
pe3yibTar
MUKPOIBOIIOIIH.
JlaGopaTopHas
pabora «M3yuenue
apomMop(h030B 1

0.5

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

WM0AJANTALNN Y
pacteHuii u
JKUBOTHBIX»

14

[Tpumepsl
PUCTIOCOOIEHUM Y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
¢du3noIornuecKue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopatopHas
paborta
«IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAs
11E€JIECO00Pa3HOCTHY

0.5

https://school.oblakoz.ru/materials/463623



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

15

Bupn, ero xpurepuu u
CTPYKTYpa.
JlaGopatopHas
pabora «CpaBHeHHe 1
BHUJOOB II0
MOP(HOIOTHUECKOMY
KPHUTEPHUIO»

0.5

https://school.oblakoz.ru/materials/463623

16

Crpykrypa BHuza 1

https://school.oblakoz.ru/materials/463623

17

BunoobpaszoBanue
KaK pe3yJbTaT 1
MHKPO3BOJIOIHH

https://school.oblakoz.ru/materials/463623

18

CBs3b
MUKPO3BOIIOIUU U

https://school.oblakoz.ru/materials/463623

SIMMHUACMHOJIOTNN

19

Makpo3Botonusi.
[TaneoHTOMIOrNYECKUE METOABI
W3YYEHHUS IBOJIIOLIMH

https://school.oblakoz.ru/materials/463623

20

buoreorpaduueckue MeTob1
M3Y4YEHUS HBOJIIOLIUN

https://school.oblakoz.ru/materials/463623



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

21

OMOPHOIOTHYECKHE U
CPaBHUTEIHEHOMOP(HOIOTHIECKUE
METO/Ibl N3yYCHUSI IBOJFOLIUU

https://school.oblakoz.ru/materials/463623

22

MonekyasipHOTeHETUYECKHE,
OMOXHMHUYECKHE U
MaTeMaTHYECKHE METOIbI
U3YYEHHUS IBOJIIOIHH

https://school.oblakoz.ru/materials/463623

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

https://school.oblakoz.ru/materials/463623

24

AnanTuBHas paguarysl.
HepaBHoMepHOCTH TEMIIOB
3BOJTIOIUHU

https://school.oblakoz.ru/materials/463623

25

HayuHnble runoressl
MIPOUCXOKICHUS KU3HU Ha
3emie

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

26

Jonayunsie
MPEICTABICHUS O 1
3apOXKACHUU )KU3HU

https://school.oblakoz.ru/materials/463623



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

27

OCHOBHBIE 3TaIbl
HEOPraHUYECKOMN
IBOJIIOLIUU

https://school.oblakoz.ru/materials/463623

28

I'unore3sl
3apOKICHHS )KU3HU

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

29

Ucrtopus 3emin u

MeTOodbI €€ HU3Yy4YCHUS.

JlaGopaTopHas
pabora «/3ydenue u
OIHCaHUE
HCKOIIaeMbIX
OCTaTKOB JIPEBHUX
OpPraHUu3MOB»

0.5

https://school.oblakoz.ru/materials/463623

30

HauasnnHbie 3Tanbt
OPraHUYeCKOu
3BOJIIOIAU

https://school.oblakoz.ru/materials/463623

31

OBoMIOIUS DYKapuOT

https://m.edsoo.ru/863ea8bc

32

OCHOBHBIE dTAITBI
JBOJIFOLIHUA

PacTUTEIBLHOTO MUpA.

IIpakTrueckas
pabora «M3yuyenue
0coOeHHOCTEH
CTPOEHHUSI paCTEHUH
Pa3HbIX OTIIEIOB)

0.5

33

OCHOBHBIE 3TAIIbI

https://m.edsoo.ru/863ea8bc



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
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3BOJIFOIIMH
JKUBOTHOT'O MHUpa

34

OBOIIONUA
YKUBOTHBIX.
[IpakTnueckas
pabora «3yyeHue
0ocoOeHHOCTEH
CTpOCHUS
MO3BOHOYHBIX
KUBOTHBIX)

0.5

https://school.oblakoz.ru/materials/463623

35

Pa3Butue xu3Hu Ha
3emJie Mo 3paM U
nepuoiam

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

36

MaccoBsie
BI)IMI/IpaHI/ISI —
JKOJIOTHYECKHE
KPU3HCHI MIPOILTIOTO

https://school.oblakoz.ru/materials/463623

37

CoBpeMeHHBIN
9KOJIOTHYSCKHI
KPHU3HUC, €TO0
0COOEHHOCTH

https://school.oblakoz.ru/materials/463623

38

CoBpemMeHHast
cucreMa
OpPTaHUYECKOTO MHPA.
OCHOBHEIE
CUCTCMATHYCCKHEC
TPYIIIBLI OPraHU3MOB

https://m.edsoo.ru/863ea48e



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

39

0O00011eHuEe 1
CHCTEMAaTH3aLH

https://school.oblakoz.ru/materials/463623

3HAaHUM 110 TeMaM
"MUKPOIBOIIONMS U
ee pe3yJbTarThl'”,
"Makpo3BOIIOLUS U
ee pe3ynbTarthl'/
KonTtponsHas pabora
1o teme "DBomonus"

40

AHTpOmosnorus —
HayKa O 4eJIOBEKe

https://school.oblakoz.ru/materials/463623

41

Pazsutune
MpeJCTaBICHUN O
MPOUCXOKICHUU
YeIoBeKa

https://school.oblakoz.ru/materials/463623

42

MecTto 4yemoBeka B
cucTemMe
OpPraHUYeCKOTr0 MHpA.
JlaGopatopHas
pabota «/3yueHue
0COOEHHOCTEH
CTPOCHHS CKeJleTa
YeJI0BEKA, CBA3aHHbIX
C MPSAMOXOXKICHUEM»

0.5

https://school.oblakoz.ru/materials/463623

43

JIBHOKyIlME CHIIBI
AHTPOIIOTeHE3a

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



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
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44

CooTHoIICHHE
OMOJIOTHYECKHUX U
COLIMaTIbHBIX
(bakTopoB B
AHTPOIIOTCHE3E

https://school.oblakoz.ru/materials/463623

45

OCHOBHBIE CTaaNU
aHTpPOIIOreHe3a

https://school.oblakoz.ru/materials/463623

46

[TaneoreneTrnka u
[1aJIEOr€HOMUKA

https://school.oblakoz.ru/materials/463623

47

DBOIIONUA
COBPEMEHHOTO
4eJJ0BeKa

https://school.oblakoz.ru/materials/463623

48

Yenoseueckue pacel.
IIpakTrueckas
pabora «M3yuyenue
9KOJIOTHYECKUX
azanTanui
YEJI0OBEKa»

0.5

https://m.edsoo.ru/863eaea?

49

MexauCuUILUTMHAPHBI
€ METOJbI
AHTPOIOJIOTUH

https://school.oblakoz.ru/materials/463623

50

3apoxaeHue u
Pa3BUTHE YKOJIOTHH

https://school.oblakoz.ru/materials/463623



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
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51

MeTo/ b1 SKOIOTHH.
JlaGopaTopHas
pabora «3yyeHue
METOJI0B
9KOJIOTHYECKUX
HUCCIIENOBAHUN)

0.5

https://school.oblakoz.ru/materials/463623

52

3HayeHue
YKOJIOTHUECKUX
3HAHUH U YeIOBEKA

https://school.oblakoz.ru/materials/463623

53

DKOJIOTHYECKHE

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

(bakTopsI

54

AOunoTndeckue
dakropsl. CBeT Kak
JKOJIOTUYECKU I
daxTop.
JlaGopatopHas
pabota «BrblsBiIeHHE
MPUCTIOCOOICHHIA
OpPTaHU3MOB K
BIIUSTHUIO CBETa»

0.5

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



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
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55

AlGuotnyeckue
(baxTopsbI.
Temneparypa Kak
3KOJIOTUYECKUI
dakTop.
JlaGopaTopHas
paboTta «BplsiBieHHe
MIPUCTIOCOOICHUI
OpPraHU3MOB K
BIIUSTHUIO
TEMIEPATypPhI»

0.5

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

56

Aoluornueckue
dakTopsl. BaxxHOCTh
KaK SKOJIOTHYECKHUI
dakrop.
JlaGopatopHas
pabora
«AHaTOMHYECKHE
0COOCHHOCTH

0.5

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

pacTeHUii U3 pa3HbIX
MECT OOUTAHUA»

57

Cpenbl oOuTaHus
OpPTaHU3MOB

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

58

buomgornueckue
PUTMBI

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
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59

JKuznennsie hopmbl
OpPraHu3MOB

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

60

buotnueckue
(bakTopsI

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

61

3HaueHue
OHMOTHYECKUX
B3aUMOJICUCTBUN 1j1d
CYIIIECTBOBAHUS
OpPTaHU3MOB B CpeJie
oOHUTaHus

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

62

DKOJIOTHUYECKHE
XapaKTEePUCTUKH
MONYJISALUN

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

63

OCHOBHBIE
MOKa3aTelIn
MOMYJISIIINN:
YHUCIIEHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

https://lesson.edu.ru/lesson/f3aef285-f353-4682-
8d76-
64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D
11

64

OCHOBHEBIE
[MoKa3areiu

https://lesson.edu.ru/lesson/f3aef285-f353-4682-
8d76-
64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D
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HOMYJISAILNN: 11
POXK/1a€MOCTb,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTb,
MUTPALIH
https://lesson.edu.ru/lesson/f3aef285-f353-4682-
DKOJIOTHYECKAs
8d76-
65 CIpyKTypa 64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D
MOMYJISLUN
11
https://lesson.edu.ru/lesson/f3aef285-f353-4682-
Junamuka ) 3d76-
66 oMy AIHM 1 eC 64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D
perynsuus
11
Kpussie pocra https://lesson.edu.ru/lesson/f3aef285-f353-4682-
YHUCJIECHHOCTH 8d76-
67 nomyisiuuu. Kpusbie 64b6298d1b4e?backUrl=%2F06%2F11%3Fclass%3D
BBDKUBAHUS 11
DKOJIOTHYECKas HUIIIA https://lesson.edu.ru/lesson/7fa478ec-6590-4830-
Buja. JlaboparopHas 9ece-
pabora 296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D
68 0.5 11
«[Ipucnocobnenus 11
CEMSH pPacTeHHUH K
pacceneHuio
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-
69 Bu Kak cuctema dece-

MOMYJISIIUANA

296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D
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3aKOHOMEPHOCTH https://lesson.edu.ru/lesson/7fa478ec-6590-4830-
70 IMOBEJICHUSA U 9ece-
MHUTPALHN )KUBOTHBIX 296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D
11
Coo011ecTBO
71 OpraHu3MOB — https://m.edsoo.ru/863eb46a
OHOIIEHO3
JKocHCTEeMa KaK
72 OTKPEITAS CHOTEMA https://m.edsoo.ru/863eb46a
Kpyrosoport BewecTts
73 Y TIOTOK DHEPruu B https://school.oblakoz.ru/materials/463623
3KOCHUCTEME
OcHOBHBIE
74 IIOKa3aTelun https://school.oblakoz.ru/materials/463623
3KOCHUCTEMBI
DKOIOTrHYeCKHe '
75 HHpaMuTHI https://school.oblakoz.ru/materials/463623
N3zmenenus
76 co00IEeCTB — https://m.edsoo.ru/863eb5fa
CYKILIECCUU
IIpuponusie
3KOCHUCTEMBI.
77 OKOCHCTEMBI 03¢p U https://school.oblakoz.ru/materials/463623

peK. DKOCUCTEMBI
MOpEN U OKEaHOB



https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/7fa478ec-6590-4830-9ece-296d5771fe07?backUrl=%2F06%2F11%3Fclass%3D11
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

78

[Tpuponnsie
SKOCUCTEMBI.
DKOCUCTEMBI TYH]IP,
JIECOB, CTEIICH,
MYCThIHb

https://school.oblakoz.ru/materials/463623

79

AHTpPOIOreHHbIE
HKOCHCTEMBI

https://school.oblakoz.ru/materials/463623

80

YpOosKoCcHCTEMBI.
[Ipaktrueckas
pabora «3ydyenue u
omnucaHue
ypOOIKOCHUCTEMBI

0.5

https://school.oblakoz.ru/materials/463623

81

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJICUCTBUI
OpraHU3MOB B
IKOCUCTEMAX

https://school.oblakoz.ru/materials/463623

82

MexaHU3MBbI
BO3ACHUCTBUS
3arpsI3HEHUH PAa3HbIX
THUIIOB Ha
cyOOpraHM3MEHHOM,
OpTraHU3MEHHOM,
MOMYJISIIMOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

https://multiurok.ru/files/zagriazneniiaokruzhaiushchei-
sredy-2.html
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83

buochepa —
oO1IeruIaneTapHas
obomouka 3emin

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

84

VYuenue B. U.
BepHanckoro o
ounocdepe

https://m.edsoo.ru/2X1VG5Q18

85

3aKOHOMEPHOCTH

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

CYIIECTBOBAHHUS
6uochepsl

86

KpyrosopoTsl
BEILIECTB U
OHMOreOXNMHYECKHUE
LAKJIBI

https://m.edsoo.ru/V5JT6B38Z

87

30HaIbHOCTH
ounochepsl.
OCHOBHBIE OMOMEI

CyIIH

https://m.edsoo.ru/V5JT6B38Z

88

Y CcTOHYHUBOCTE
6uochepsl

https://m.edsoo.ru/2X1VG5Q18

89

DKOJIOTUUYECKUE
KPHU3HCHI H UX
TIPHYUHBI

https://m.edsoo.ru/WRS65U3WC

90

BosaetictBue
YyeJoBeKa Ha

ouochepy

https://m.edsoo.ru/WRS65U3WC
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AHTpPONOTreHHOE
BO3JIEMCTBHUE Ha
pacTUTENIbHBIN 1
JKUBOTHBIN MUP

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

92

OxpaHa npupo/sl

https://m.edsoo.ru/V5JT6B38Z

93

OcHOBHbIE
MPUHIUITBI
YCTOMYUBOIO
pa3BUTHUA
YEJI0BEUECTBA U

https://m.edsoo.ru/HXCDHPXDJ

MPUPOJIBI

94

PanuonansHOC
MIPUPOJIOTIONH30BAHUE
U COXPaHCHUE
OHOJIOrTYECKOro
pazHooOpaszus 3emin

https://m.edsoo.ru/187G37606
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95

O060061EHNE U
CHUCTEMATHU3ALN
3HAaHUHM IO TEMaM

"OKosorus - HayKa o
B3aMMOOTHOILIEHUSIX
OpPraHU3MOB JIPYT C
JIPYroM U
HaJJOpraHU3MEHHBIX
CHCTEM C
OKpYyKaroleun
cpenoit”,
"Opranu3Msl U cpeaa
oburanus",
"DKO0NOrus BUAOB U
nonyusuus",
"JKoJIorus
CO00IIIECTB.
DKOJIOTUYECKUE
CHCTEMBI'",
"buocdepa -
riaobanbHas
skocucrema" /
KonTponbHas pabora

https://m.edsoo.ru/SW5XCF3K6

o TeMme "Okoimorug"

96

Pe3epBHbIil ypok

97

Pe3epBHbIit ypok
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98 PesepBHbIil ypok 1
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YACOB I10 ITPOTPAMME







IMPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJU OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
PEIICHUH KXU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SKOHOMHYCCKHX,
HKOJIOTHYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIoHaIBHOTO MIPUPOIOIONB30BaHMUs, B (POPMUPOBAHUN [IEHHOCTHOTO
OTHOIIICHHUS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJEC POCCHICKUX H
3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenne cucremold 3HaHMKH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHMS, UCIOJIb3YEMBbIX B OHMOJIOTMYECKUX HCCIIEJOBAHMSIX >KHUBBIX
O00BEKTOB M JKOCHCTEM (ONMHCaHHE, M3MEpEeHUe, IPOBEIECHUE
HaOroeHNH); crocoO0aMu  BBISABICHHS M OLIEHKH aHTPOIOT€HHBIX
W3MEHEHUH B PUPOJE.

VYMeHue BBIIBUraTh TMIIOTE3BI, MPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (OpMYyIHpys 1ellb UCCIEIOBaHUS, aHATU3UPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThl U AEJaTh BHIBOBI.

BrisgBieHrne 3aBHCHMOCTH MCXKAY HCCICAYEMbIMU  BCINYHNHAMU,
00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB U (I)OpMy.]'II/IPOBaHI/IC BBIBOAOB C
HCIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB




YMeHue BiajeTb CHCTEMOW OWOJIOTMYECKHMX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraroIue OMOJOTHYECKUE TEPMUHBI M MOHSATHUS
(’KU3Hb, KJI€TKa, TKaHb, OpraH, OPraHu3M, BUJ, IOy, SKOCUCTEMA,
ouoreHo3, buocdepa; MeTabosIn3M, TOMEOCTa3, KIETOUHBI UMMYHUTET,
OouocuHTe3 Oenka, OWOMONMMEpPBI, AMCKPETHOCTh, CAMOPETYIISALUS,
CaMOBOCIIPOU3BEICHHUE, HACJIEICTBEHHOCTb, WU3MEHYUBOCTb,
HHEPrO3aBUCHUMOCTb, POCT M pa3BUTHE); OUOIOTHYECKUE TEOPHUU:
kierouHas teopud T. llIBanna, M. IlIneiinena, P. BupxoBa; KIIOHaJIbHO-
cesiekTuBHOro ummyHnurera I1. Opnux, 1.M. MeunukoBa, XxpoMmocoMHast
Teopus HacIeACTBEHHOCTH T. MopraHna, 3aKOH 3apOJBIILIEBOI0 CXOICTBA
K. bapa, sBomonmonnas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHS
ABOJIIOLIMH, TEOPUS

antponioreHe3a Y. [lapsuna; teopus Ouoreornenosa B.H. Cykauésa;
yuenne H.W. BaBunoBa o meHTpax MHOTO0Opa3ws M HMPOHCXOMKICHUS
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CeBepuoBa 0 nyrix u
HarpaBJlieHUsx »Bosouy, yuenue B.M. Bepranckoro — o 6uocdepe);
3aKOHBI (e1MHOO0Opa3us MOTOMKOB IEPBOTO MOKOJIEHHUS, PACILeIICHUsS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpus3HakoB [. Menpens;
CLICTUICHHOTO HACJEIOBAaHUS IPU3HAKOB W HApPYyIIEHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKMX PSAIOB B HACJIEIACTBEHHOMN
n3menunBocty H.M. BaBuiioBa; renerndeckoro pasHosecus [Jx. Xapau
u B. BaitnGepra; 3apoasimeBoro cxoactsa K. bapa; Ouorenernueckuii
3akoH O. T'ekkens, ®. Mronnepa); mpUHLUIBI (YUCTOTHI TaMeT,
KOMIIJIEMEHTAPHOCTH );

npaBwia (MuauMmyma lO. JIubuxa, sKoJorn4eckoi MUpaMubl YHCed,
O6uoMaccel W B3Hepruu); rumnotesbl (koanepsatHoil A.W. Omnapuna,

nepBUYHOro OynpoHa Jx.

Xonaeiina, mukpocgep C. @okca, pudosuma T. Yek)

YMeHue pemarh TOUCKOBbIE OHOJIOTUYECKUE 3aaud; BBISBIATH
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEKY HCCIIE1yEMBIMU
OMOJOTUYECKUMH OOBEKTaMH, MPOIECCAMH U SIBICHUSMU; JeNaTh
BBIBOJBI WM TIPOTHO3bI HA OCHOBAaHWUU TOJIYYEHHBIX PE3YyJbTATOB;
COCTaBJIATh T€HOTUIIMYECKUE CXEMbI CKPEIIMBAHUS ISl PA3HBIX THUIIOB
HACJIEIOBAHUS IPU3HAKOB Y OPraHU3MOB, COCTABIIATh CXEMBbI IIEPEHOCA
BEILIECTB U SHEPTHUH B SKOCHCTEMAaX (LU MUTAHUS, TUILEBbIEC CETH)




YMeHHe  YCTaHaBIMBATh B3aWMOCBSI3M  MEXKIY CTPOCHHEM H
(GYHKIUSAMU: OPTraHOUJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu H
CHCTEMaMH OpPraHOB y pACTCHWH, JKUBOTHBIX W YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEUIECTB; ATAallaMH KJIETOYHOTO [UKJIA U )KU3HEHHBIX
[IUKJIOB OPTraHU3MOB; TallaMi SMOPUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
U peHoTUIOM, GPEHOTUIIOM U (paKTOpaMH CpeIbl OOMTAHUS; TIPOIIECCaMU
9BOJIIOIUK;, JIBIKYIIMMH CHJIAMH aHTPOIIOTEHE3a; KOMIIOHCHTaMHU
Pa3IMYHBIX IKOCUCTEM U TPUCTIOCOOJICHUSIMHI K HUM OpPraHH3MOB

YMeHue BIACTISITh CYIICCTBCHHBIC ITPHU3HAKU:

CTPOCHHS BUPYCOB, KJIETOK IMPOKAPUOT U SYKAPUOT; OAHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHUCTEM U
6uochepsl; CTPOCHUS OPraHOB U CHCTEM OPTaHOB PACTEHUM, )KUBOTHBIX,
YeJloBEKa;  IPOLIECCOB  JKU3HEAEATEIbHOCTH, IMPOTEKAIOMX B
OpraHu3Max pacTEeHUH, )KUBOTHBIX U YEJIOBEKa; OMOIOTHYECKUX

mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HMHQOpPMaLUU U
[peBpalleHus] SHepPruu, OpoKEeHUs, aBTOTPOGHOIO U TeTepoTpoPHOro
TUIOB THTaHUs, (OTOCHHTE3a M XEMOCHHTEe3a, MHTO3a, Meio3a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BHUTHA,
pa3sMHOXEHHUs, UHIAUBHUYaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TIeTepOo3uca; JEHCTBUH HCKYCCTBEHHOTO
oTOoOpa,  CTaOWIM3HMPYIOLIETr0, JBMXKYILETO W Pa3phIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJJIONaTPUYECKOro M CHUMIATPUYECKOTOo
BUZI000pa30BaHusl; BIUSHUS JBHKYIIUX CHJI 3BOJIIOLIMU HA FeHO(OH]
MOMYJISALUM; TMPHUCIIOCOOJEHHOCTH OPraHU3MOB K cpeie OOWTaHus,
Yyepe10BaHMsI HallpaBJICHUH 3BOTIOINN; KPYTOBOPOTA BEIIECTB U OTOKA
OHEPTIHUH B DKOCHUCTEMAX




ChopMHPOBAaHHOCT YMEHHUSI BBLACIATH CYIIECCTBEHHBIC IPU3HAKA
BUPYCOB, KJETOK MPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT'COIICHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB M MPEBpAILCHHS SHEPTHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOrO M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOJAOTBOPEHHS, pa3BUTUS U
Pa3MHOKEHHS, MHIUBUIYAILHOTO Pa3BUTUSI OpraHu3Ma (OHTOICHE3a),
00pbOBI 32 CyIIECTBOBAaHHE, ECTECTBEHHOTO 0TOOPA, BUA00OPa30BaHUs,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelae OOWTaHUs, BIUSHHA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIOTCHHBIX U3MEHEHHH B HKOCHUCTEMAx
CBOCH MECTHOCTH, KpPyroBOpPOTa BEIECTB M MPEBPAILICHHsS HEPrHH B
ouocdepe

YMeHue HCIIOJIB30BATh COOTBCTCTBYIOIIINC APTYMCHTHI,
ouoJjor HYCCKYH0 TCPMHUHOJIOTHIO W CHMBOJIMKY JISI JOKa3aTCJIbCTBA
poACTBAa OPraHU3MOB PA3HBIX CUCTEMATUYCCKUX TI'PYIII; B3aHUMOCBIA3U
OpraHusmMoB M CpCIbl O6I/ITaHI/I${; CAMHCTBA YCIOBCUYCCKUX pPaC,
HeO6XOI[I/IMOCTI/I 340pOBOIO 06pa3a KU3HH, COXPAHCHHUA pa3H006pa31/1;1
BUJOB MU OJKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA NTPUPOABI U
YCJI0BCUCCTBA

YMeHHe KpUTHUECKH OlEeHUBaTh HHGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHusl; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThl COBPEMEHHBIX
HCCIICJOBaHMI B OuoJIoruu, MEIHITHHE, OHMOTEXHOJIOTHY,
paccMaTpuBaTth ro0anbHBIE IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O BUOJIOI'N

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 buonorusa xak HayKa. ’KuBbIe CHCTEMEI U UX HN3YUCHUC
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CoBpemeHHass OWONOTHSI — KOMIUIGKCHAas HayKa. BHOJIOTMYECKHWE HAayKu U
u3ydaemble MMH TpoOieMbl. DyHAaMEHTAIbHbIC, NMPUKIATHBIE W MOUCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueil. 3HaueHUE OMOJIOTUU B

IIPAKTUYECKOW JIEATEIIBHOCTU YEJIOBEKA: MEAUIUHE, CEeIbCKOM XO34MCTBE,
IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTEMBI Kak mpeaMeT u3ydeHus: Ouosoruu. CBONWCTBA KMBBIX CHCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, H3MEHYMBOCTb, POCT W PpPa3BUTHE.
YPpOBHM OpraHU3alMM >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJIETOYHbIMA, TKAHEBBIN,
OpraHU3MEHHBIN, MONYJIALUOHHO-BUI0BOM, 3KOCUCTEMHbIN

(buoreoneHoTuueckuii), OmocdepHsiid. [Iporeccrl, MPOUCXOAAINIME B KUBBIX
cucremax. OCHOBHbIE MPU3HAKU XKUBOTrO. JKu3Hb Kak ¢opMa CyIIECTBOBAHHS
MaTepUH

13

Meroasl Ouonornueckoid Hayku. HaOmrogeHue, wu3MepeHUe, SKCIEPUMEHT,
cucreMarusamnms, Meraadaimui. IloHsAsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonsatue BBIOODKM U €€ mOCTOBEpHOCTh. Pa3zbpoc B
Onosornuecknx MaHHbIX. OIIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YIbTaTOB.
[IpuunHBl MCKaXXEHHUS Pe3yJabTAaTOB JKCIepUMEHTa. [loHSATHE CTaTHCTHYECKOTrO
TecTa

KneTka kak Omosioruyeckasl CicteMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHAIbHAS €QUHHIA XKUBOTO. McTopus oTKpeITHA
kietku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
Ineiinen, P. Bupxos). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOW TEOpHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH: MUKPOCKOIHS, XpomaTorpadus,
anexkTpodopes, METOJ1 MEUYEHBIX aTOMOB, muddepeHraIbHOe
LHeHTpuyrupoBaHue, KyJIbTUBUPOBAaHUE KIETOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMUKpPO3JIeMEeHThI. Boma u
€€ PoJIb KaK paCTBOPUTEIS, peareHTa, ydacTiue B CTPYKTYPUPOBAHUM KIIETKH,




TEIUIOPETYJISAIMH. MUHEpaJIbHBIC BEIIECTBA KICTKU, X OMOJIOTHYECKast POJIb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepbl. benku. AMUHOKHCIOTHBIH cOCTaB  OEJIKOB.
Ctpykrypsl 6enkoBoit Mosiekybl. [lepBudnast cTpykTypa Oenka, IenTHIHas CBS3b.
Bropuunas, TpetuuHnas, 4eTBepTUUHAS CTPYKTYpHI. JleHarypariusi.

CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcCaxapuipl, AMCaXapuibl, OJUrOCaXapuabl U IOJIHCAXAPUIBL.
OO0muit an cTpoeHus U PU3NKO-XUMUYECKHE CBOMCTBA YIIIEBOJIOB.
buonorndeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TwapodunsHo-rUApOdOOHBIE cBOMcTBA. Kitaccupukamust JTUIUIOB.
Tpurnuuepunsl, dochonunuasl, BockH, crepouabl. buonormdeckune GyHKIUU
munuaoB. O0mme CBOCTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJIYIIPOHULAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne Hyk/1enHOBBIX KHUCIOT.
Hyxneoruapl. [punmun xomruiementapuoctH. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenue wmoinekynsl AT®. Makpospruueckue cBs3u B Mosekyne ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUU B
kietke. CexkBennposanue [JHK.

CrpykTypHas Ouoznorus: OuoOXMMUYecKHe U Ouodu3MUecKHe HCCIeq0BaHUSL
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT




2.3

Tumbr KJICTOK: AyKapuoTHYECKas U IIPOKApUOTUYECKAS.
CrpykTypHO(DYHKIIMOHATIEHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpokapuoTH4ecKor KieTku. KierouHas creHka OakTepuil W apXei.
OcoOeHHOCTH CTpOeHUsi reTepoTpoPpHON M aBTOTPOPHON MPOKAPUOTHUUECKUX
KJIETOK. MecTOo U poJib MPOKapuOT B OMOIIEHO3aX.

Crpoenre u (pyHKIIMOHUpPOBAHHME SyKapHOTHYECKOH KieTku. I[lmazmarmueckas
MeMOpaHa (tutazmanemma). CTpyKTypa Iuia3MaTuueckoi MmemMOpanbl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTHYECKyl0 MeMmOpaHy: maccuBHBIA  (muddysus,
obneruénnass muddy3us), aKTHUBHBINA (MIEPBUYHBIA M BTOPUYHBIA aKTHBHBINA
tpaHcnopt). [loxynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaineBoro Hacoca.
DOHJOUUTO3: TUHOLUTO3, (paronnto3. Jk3ouuTto3. Kinerounas crenka. CTpykrypa
1 (YHKIUU KIETOYHON CTEHKH pacTeHU, IpruOoB.

Huronnaszma. I[lurozons. Llutockener. JIBumxenHue muToruiazmel. OpraHouabl
kineTkn. OpHOMeMOpaHHBIE OpraHOWIBl KIETKU: JHJIOIIa3MaTU4ecKas CeTb
(BIIC), anmapar ['oabaxu, JIU30COMBI, UX CTPOEHHE U (QyHKUMH. B3anmocsssb
OJTHOMEMOpaHHBIX OpraHou0B KjeTKH. CTpoeHue TpaHyJIspHOTO PETUKYIyMa.
CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [ mankuit

(arpanHynspHBIA) SHAOIUIA3MAaTHYECKUM peTukyinyM. CekperopHas (QyHKUIUSA
anmnapara ['onpmxu. TpancnmopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUTACTUBL.

Crpoenre W (yHKIMHM MUTOXOHApPUN M miactuj. IlepBUuHBIE, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  AYKapuoT.  XJIOPOILIACThI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMN.

HememOpanubie opraHougsl kieTku CTpoeHHe M (QYHKIMM HEMEeMOpaHHBIX
OpPraHouJ0oB KJIeTKU. Pubocombl. MukpoduiaameHTsl. MBIlIeUyHbIe KIETKH.
Muxkporpybouku. Kiierounslii nentp. CTpoeHHe M JBUXKEHHE JXTYTUKOB U
pecHndyek. MUKpOTpyOOUKH IIUTOIUIAa3MBL. LIeHTpHoib.

Snpo. Obonouka sipa, XpOMaTWH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE H
¢bynkuuu. SnepHbiii 6enKoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK 3YKapHOT

(pacTuTenbHOM, YKUBOTHOU, TPUOHOIN)




2.4

AccuMUISILIMS U TUCCUMMJISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOQPHBIA. YUacTHe KUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecriedeHne KieTku: mpeBpameHune ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIN XapakTep peakiHuid KJIETOYHOTO
Merabonn3ma. DEepMEeHTBI, UX CTPOCHHUE, CBOMCTBA W MEXAHU3M JICHCTBUSI.
Kodepmentsl. Omimums (epMEHTOB OT HEOPraHWYECKUX KaTalu3aTOpOB.
benkuaktuBaTopsl u OENKU-UHTHOUTOPHI. 3aBHUCHUMOCTh CKOpOCTH
(hepMEeHTaTUBHBIX PEaKIMil OT pa3INYHbIX (PAKTOPOB.

[lepBuuHbIil cuHTE3 opraHudyeckux BemectB B kierke. dorocunre3. Poib
XJIOpOIUTacTOB B mporecce QorocuaTe3a. CBeroBass W TeMHOBas  (asbl.
[IponykTuBHOCT (QoTOCHHTE3a. BnusiHME paznuyHbIX (AKTOPOB HA CKOPOCTh

¢dotocunTe3a. 3HaueHue HOTOCHHTESA.

XemocuHTte3. PazHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOIIHE
OakTepuu, >Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHBIE OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

AnaspoOHble opraHusMel. Bumsl OpokeHusi. [IpomykTel OpokeHHS W UX
UCIOJIb30BaHNUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEMH.

AdpoOHBIE OpraHU3MBbl. DTambl dHEPreTHUEcKoro oomeHa. [loAroToBUTENHHBIN
stan. ['Mukonu3 — 6ecKkuciopoaHOe pacuienyieHue TIKO3bI.

buonoruueckoe oxucieHue, WM KIETOYHOE IbIxaHHE. Pomb MUTOXOHIpHI B
mporeccax 6uonorudeckoro okucienus. L{luknuueckue peakiuu. OKUCIUTENBHOE
dhochopmmmposanue. [IpenmyiecTBa a3poOHOTO MyTH 0OMEHa

BELIECTB Nepes aHadpoOHBIM. D(H(PEKTUBHOCTD IHEPreTUUECKOT0 0OOMEeHa




2.5

Peakuyu matpuuyHOro cuHtesa. [IpMHIMI KOMIIJIEMEHTApHOCTH B PEaKLUAX
MaTpUYHOTO cuHTe3a. Peannsanus HacnencTBeHHOH nHopMary. ['eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIMK: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJLIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancnsmus u e€ sranbel. Yuactue TpancnoptHeix PHK B OmocunTrese Genka.
VYcnoBust Ouocunte3a Oenka. KoxupoBanue amuHOKucinoT. Pone pubocom B
O6uocuHTe3e Oenka.

Opranuzanys reHoma y IpoKapuoT U 3yKapuoT. Peryisius akTUBHOCTH I€HOB y
npokapuot. ['mnoreza onepona (®. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IpoueccoB B KkieTke. KiieTounslil romeocTas.

Bupycel — HexnerouHsle (OpMBI KH3HH M OONUraTHsle mapasutbl. CTpoeHHe

MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3aboneBanusi uenoBeka, kKHBOTHbIX, pactenui. CIIN], COVID-19,
COIMAJIBHBIC U METUITMHCKHUE TIPOOIEMBI

2.6

Knerounsrii iuki, ero nepuoast u perymsinus. Matepdasa u mutos. OcobeHHOCTH
IPOLIECCOB, MpoTeKarolux B HHTep¢aze. [loaroroBka KIETKH K AEICHMIO.
IIpecunTernyeckuii (MOCTMUTOTUYECKUI), CHHTETUYECKUN U TOCTCUHTETUYECKHH
(mMpeMuTOTUYECKUI ) TEPHOIbI UHTEP(A3BI.

Matpuunslii cunre3 JIHK — pemmkanusa. [Ipunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
TemoMepa3a. XPOMOCOMHBINM HAOOp KIETKH — KapuoTum. JIUMJIOWIHBIA U
rariouIHbIl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTauu MUTO3a U IPOUCXOASAIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokuHes. buonornueckoe 3HadeHHE MHTO3a.
Perynsauus MUTOTHYECKOTO ITUKIA KIeTKH. [Iporpammupyemast kietouHast ruoenb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIOrHyYecKas cCucTeMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJbHBIE, MHOTOKJICTOYHBIE ~ OpPraHu3Mbl U
MHOT'OTKAaHCBBIC OPraHUu3MBbI.

@dopMBl pa3MHOXXEHHSI OpraHU3MOB: Oecrosoe (BKJIOYash BEreTaTUBHOE) H
moyioBoe. Buael  0ecrmonoro  pasMHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUS,
(dbparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBbie kiIeTkH, WK rameTsl. Meiio3. Ctaagun Meiio3sa.
[ToBenenue xpomocom B Meiio3ze. Kpoccunrosep. buonornueckuii cMbici Meio3a




1 IIOJIOBOTO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[IpenzaponpiieBoe pazButue. l'ameroreHe3 y XUBOTHBIX. [loyioBbIE »Kele3bl.
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK. OIUIOAOTBOpPEHHE U SMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CriocoObl  OIUIOOTBOpPEHUS:  Hapy)KHOE€,  BHyTpeHHee. [lapreHorenes.
NunuBuayanbHoe pas3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpuoreHesa
YKUBOTHBIX (Ha npumepe Jsrymkn). Jpoonenne. Tumbl apodnerus. OcobeHHOCTH
IpoOsieHUsT MJIEKOMHUTAIOIMINX. 3apOJbIIIEBbIe JIMCTKU (racTpyisius). 3aKiiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOE BIMSHUE YacTel
Pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHATIbHAS MHAYKLIMS). 3akjajka IjIaHa
CTPOCHHUSI >KUBOTHOTO KaK PE3yJIbTaT HEPAPXMUECKUX B3aWMOJCHCTBUU T'€HOB.
Bnusinue Ha »MOpHOHANbHOE pa3BUTHE PA3IUUYHBIX (PAKTOPOB OKpYKarOIIEH
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHbli nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hau€HUE MPAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacrpocTpaHeHue B pupo/ie. TUIIBI pocTa )KUBOTHBIX. DAKTOPHI PETYIISIIMN POCTa
KUBOTHBIX U uejoBeka. CTauu MOCTAIMOPHOHAIILHOTO PAa3BUTHS Y JKMBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.

Pasmuoxxenne wu pasutue pacteHuil. ['ameroputr u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHMe cCHop B TMpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE M pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J|BOIfHOE OIIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BuTHE ceMeHH. MeXaHU3Mbl PETyJISIUU OHTOT€HEe3a y PACTEHUH U KUBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA I'CHCTHKHU KaK HAYKH. OCHOBHBIC T€HETHUECKHE
MOHATUAS ® CHMBOJEL. [ OMOJIOTUYHEBIC XPOMOCOMBI, aJlJICJIbHBIC T'CHBI,
AJIbTCPHATUBHBIC ITIPU3HAKH, }IOMI/IHaHTHBIfl n peuecanHHﬁ IMPpU3HAK, TOMO3UI0Ta,
rerepo3nuroTa, Yncras JIUHUA, FI/I6pI/I)IBI, TCHOTHUII, (i)eHOTI/IH. OcHOBHBIE METOAbBI
T'CHCTUKU: FI/I6pI/II[0JIOFI/I‘-ICCKI/II71, HHTOHOFHQCCKHﬁ, MOHeKy.TISIpHO-FCHeTI/I‘-ICCKI/Iﬁ




3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHAeNns — 3aKOH €IMHO00pa3us
rUOpUIIOB TIepBOTO TMOKOJeHUs. I[lpaBuino momuHupoBaHus. Brtopoil 3akoH
Mengenss — 3aKkOH paclielyieHus Mpu3HakoB. LluTomoruueckre OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ MImoTe3a 4ucToThl raMeT.

AHanu3upyromee ckpemuBaHue. [IpoMeXyTOUHBI XapakTep HaceI0BaHUSI.

PaCH_IGHJIeHI/Ie IMPU3HAKOB IIPpXU HCIIOJIHOM JOMUHUPOBAHWH.

JurubpuaHoe ckpemmBaHue. Tperuit 3akoH MeHuenss — 3aKOH HE3aBHUCHUMOTO
HacjeA0BaHMUs Tpu3HaKoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO

CKPEILUBAHUS.
CuenneHHoe HaciefoBaHue mpu3HakoB. Pabotel T. Moprana. CueruieHHOE
HaCJIeJOBaHUE T'€HOB, HAPYLIEHUE CLEIUIEHUS MEXJy TI'eHaMHU. XPOMOCOMHas
TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpENENEeHUs Moja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M rereporaMeTHbli noi. ['eHeTnueckas

CTPYKTYpa MOJIOBBIX XpPOMOCOM. Hacnenosanue IMPHU3HAKOB, CHCIIJIICHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucrema. [nmeloTponusi — MHOKECTBEHHOE JICMCTBHE I'EHa.

MHuoXeCcTBEHHBIN ajuienn3M. B3auMoaericTBre HeAJIEILHBIX TEHOB.

KommnementapHocts. Onuctas. [lomumepus




3.4

B3aumopneiictBue reHotuna U cpeiasl Npu  (POPMHUPOBAHUU  (hEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAs.

MomudukanoHHas  U3MEHYMBOCTb. Ponb  cpensl B (OpMHpPOBAHUU
MOU(UKATMOHHONW M3MeHYnBOCTH. HopMma peakuuu mpusHaka. BapuannoHHBIH
psan u BapuanmonHas kpuas (B. Moranncen). CpoiicTBa MOIM(PHUKAIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass KM3MeHUMBOCTb. (CBOMCTBA T'€HOTUIUYECKOW W3MEHUYMBOCTH.
Bupl reHOTHIINYECKOM N3MEHYUBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.
KomOuHaTuBHass M3MeHYMBOCTb. Meilo3 M MOJIOBOM Ipolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Poyib KOMOMHATMBHOM M3MEHYMBOCTH B
CO3/IaHUU T€HETUYECKOT0 pa3Hoo0pa3us B Mpejieiax OJHOro BUJA.

MytanuonHass HW3MEHYMBOCTb. BuHIbl MyTalnMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HMHIYLUHMPOBAHHBIE MyTalMH. SnepHele U
nuToIIazMarnyeckue myranuu. ComaTuueckue U MosioBble MyTanuu. [Ipuynnsl
BO3HMKHOBEHHMS MyTanuil. MyrareHpl M HMX BIMSIHME Ha OpPraHU3MBL
3aKOHOMEPHOCTH MYTALIMOHHOI'O IIpoLecca. 3aKOH TI'OMOJIOTMYECKUX PSNOB B
HacyencTBeHHoW n3menunBoctu (H..

Bagsusos). BaesiiepHast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapunotun uyenoeka. MexayHapoaHasi MporpaMmMa HCCIEAOBAaHHUS T€HOMA
yernoBeKka. MeToapl  HM3Yy4eHUs TEHETMKM  4YEeJOBEKAa: TIE€HEAJOTMYECKUH,
OJM3HEILIOBEIN, IIUTOTCHETUYCCKU, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHIA. CoBpeMeHHOE onpeAeseHue TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[1P-ananu3a. HacnencrBenHble 3a00eBaHus yesioBeka. [ eHHbIE U XpOMOCOMHbBIE
Oone3HM uenoBeka. bBoOJe3HM ¢ HACIEACTBEHHOM MPEIpacnoyioKeHHOCTHIO.
3HayeHWe MEUIIMHCKON T€HETUKU B MIPEAOTBPAICHUN U JICUHEHUH T€HETUYECKHUX
3a00seBaHui yenoBeka. CTBOJIOBBIC KIIETKH




3.6

JlomecTuKanusi U CENeKUHUs. 3apOKJICHUE CENEKIMU U JOMECTHKALUU. YUYeHUe
H.M. BaBunoBa 0 wLEHTpax HPOUCXOXKIEHUS M MHOroo0pasus KyJIbTYPHBIX
pactenuii. Poib cenekuuu B CO3/IaHUU COPTOB PACTEHUN U MOPOJ >KUBOTHBIX.
Copt, mopona, mramMm. 3aKOH TOMOJIOTMUECKHX pPSJIOB B HACIEACTBEHHOMN
n3menunBoctr H.W. BaBuioBa, ero 3HaueHue it CENEKIIMOHHON paOOThI.
Meroapl celeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYJIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MpoU3BOJUTENIeH MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C TMOMOUIbIO OIICHKHU
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak MeTO/1 CeleKIIMOHHOM paboThl. PainanoHHbIi 1
XUMHAYECKHI MyTareHe3 Kak ICTOYHUK MyTallui y KyJIbTYPHBIX (OpM OpraHU3MOB.
Hcnonb30BaHrne reHOMHOTO peakTUPOBaHusl U MeToJ0B pekoMOnHaHTHbIX JJHK
JUISL TTOJTYYEHHUSI HCXOAHOI0 MaTepuaiia s cesiekuuu. [lonmydenue nmonumuionos.
BuyrtpuBunoBas rubpuauzauusa. BiIM3KOpOACTBEHHOE CKpEUIMBaHUE, WU
nHOpuauHT. HepoacTBeHHOE CKpenMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero
npuunHbL. Vcnonp3oBanue rereposuca B cenekiuu. OTaanéHHas THOpUaAn3anus.
[Ipeononenne Oecruioaus MEXBUIAOBBIX THOPUIIOB. JIOCTHIKEHHUS CeJIEKIUU
pacTEeHUN U KUBOTHBIX

3.7

OOBEKTHI, UCIIONIb3YEMbIE B OMOTEXHOJIOTMH, — KJIETOUHBIE U TKaHEBbIE KYIbTYPBI,
MHUKPOOPIaHU3Mbl, HUX XapaKTepUCTHKA. TpagulMOHHAs OHOTEXHOJOTHS:
XJIeOONeUeHHe,  TOITY4YEHHE  KHCIOMOJIOYHBIX  IMPOAYKTOB,  BHUHOJEIIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHl MHKPOOHMOJIOTHYECKUX TEXHOJIOTUH.
IIpou3BoncTBO  Oenka, aMHMHOKUCIOT M BUTaMHMHOB.  VIcKyccTBeHHOE
OILUIOAOTBOpEHUE. PEKOHCTpyKIMs SAWIEKIETOK M KIOHMPOBAHHUE YKUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M TeHHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBaHnue pexomOuHaHTHRIX JIHK. JlocTikeHuss W mHepCHEKTHBBI
XPOMOCOMHOMW M T€eHHOHM MHXeHepHH. MeIUIMHCKIE ONOTEXHOIOTUH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa




4.1

buonoruueckoe  pasHooOpasue  opraHusmoB.  CoBpeMEeHHas  cuCTeMa
opranu4yeckoro Mupa. I[lpuHmumsel kiaccupukanuu opraHu3MoB. OCHOBHBIC
CHCTEeMaTHYECKHE TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA M JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OZHOKIETOUHBIC T'PUOBI, OJHOKIETOYHBIC BOJOPOCIH, APYIUe
npotuctbl. KononnansHble opraHu3Mbl. J{BIKEHNE OHOKIICTOUYHBIX OPraHU3MOB!
amMEOOUTHOE, KI'YTHKOBOE, PECHUYHOE. 3alIUTa y OJHOKJIETOYHBIX OPTraHU3MOB.

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

4.2

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBSA3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opranbl U CUCTEMBI OPTAaHOB MHOTOKJIETOYHOTO Oopranu3Ma. Opranusm Kak
eauHoe 1enoe. Tkanu pacteHuid. TUIIBI paCTUTEIBLHBIX TKaHEH: 0Opa3oBaTe/IbHas,
MMOKPOBHAs, TPOBOJAIIASA, OCHOBHAs, MexaHW4ecKas. OCOOEHHOCTH CTPOCHUS,
(GYHKIUI ¥ pacooKeHHUs TKaHEel B OpraHax pacTeHUun

4.3

BereratuBHbIe U reHEpaTUBHBIE OpraHbl pacTeHui. MyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUskeHue MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHCIONO ra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. Jlpixanue pacteHuid. uddys3us ra3os yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cuctembl pacTeHuil. Bobigenenue y pactenuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa MacCMBHON M XMMHUYECKOMN
3auThl. OUTOHIMIBL.

PaznpaxxumMocTs M perymsiuyst y OpraHu3MoB. Pa3ipa)kuMOCTb M peryssuus y
MHOTOKJIETOYHBIX pacTeHHI. POCTOBbIE BElIECTBA U MX 3HAUECHUE

4.5

MHOTOKJIETOUHBIE  JKMBOTHBIE. B3amMoOCBA3h,  9acTeili  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpPraHU3Ma.
Opranusm kak eauHoe 1enoe. I'omeocta3. TkaHU KMBOTHBIX M 4esoBeKa. THUITbI
JKUBOTHBIX TKaHEW: SMUTEINAIbHAs, COCIWHUTEIbHAs, MBIIICUHAs, HEPBHAS.
Ocobennoctu cTpoeHust, GYHKIIUHA U PACIIOI0KEHUS TKAaHEH B OpraHax >KUBOTHBIX
H 4eJaoBeKa




4.6

Opranbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opranu3moB. CKelleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHblll 1 BHYTpeHHHH ckeneT. CTpOEHHE U THUIbl COEIUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. lluTanme >kuBoTHBIX. IIuTanme
II03BOHOYHBIX KUBOTHBIX. J[pIxaHue kuBOTHbIX. KoxHoe npixanue. XKabepHoe n
JIErOYHOE JIbIXaHUE.

JIpIXaHue TMO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TO3BOHOYHBIX >KMBOTHBIX. J[pIXaTenbHas cucTeMa yejioBeka. MexaHu3M
BEHTWJSILIMM JIETKUX y NOTUL W MJICKONUTAOIMX. TpaHCIOPT BEIIECTB Yy
opranu3MoB. TpaHCIIOPT BEWIECTB Yy XKUBOTHBIX. KpoBeHOCHas cucremMa u e€
opranbl.  KpoBeHOCHass ~ cucremMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpANIcHMs. DBOIIOIMOHHBIC  YCIOKHEHUST CTPOCHUS KPOBEHOCHOMU
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbleneHue y opraHu3MoB. Beinenenue y
*KUBOTHBIX. CoKkpaTtutenbHbie Bakyosn. Opransl BeieaeHus . CBs3b MOJOCTH TeJa
C KPOBEHOCHOM W BBIICIIUTEIIBHON cucTeMamMu. BpiielneHne y NO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X TPOU3BOIHBIE.

Pa3znpaxxuMocTs 1 perynsnus y opraHu3MoB. Pa3npakuMoCTh y OZHOKIETOYHBIX
opranu3moB. Takcuchel. Pa3apaXuMocTe M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBeIe BelllecTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduieKTopHas peryisiiys Y MHOTOKJIETOYHBIX >KMBOTHBIX.
HepsHas cuctema u e€ oTaeinsl. DBOIIIOLMOHHOE YCIIOKHEHHE CTPOSHHSI HEPBHOM
CHUCTEMBI y KUBOTHBIX.

PazpaGoTka anroputMoB M mporpamMMm s 3(pQekTuBHON (PyHKIIHMOHATBEHON
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB
MHUKPOOPIaHU3MOB, PACTEHH, )KUBOTHBIX U YeJIOBEKa

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Oprasbl ¥ CUCTEMbI OPTaHOB YesoBeka. OTAeNbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pednextopHas ayra. besycnoBHbie 1 yci0BHBIE peIeKCh.
I'ymopanbHast peryisiuus M SHIOKPUHHAs CHUCT€Ma >XHBOTHBIX W 4YellOBEKa.
XKene3pl SHIOKPUHHOW CHCTeMBI M HMX TOpPMOHBL. JleficTBME TOpPMOHOB.
B3auMocBsI3p HEpPBHOH W SHIOKpPUHHOW cucTeM. [wumoTamamo-runodusapHas
cucrema. Pedexc u pedaexropnas ayra. besycioBHbie U ycloBHBIE pedieKChl




3ammTa opranu3ma ot OosiesHed. MiMmyHHasi cuctema denoBeka. KietouHsnii u
TYMOPaJIbHBIA HMMYHHTET. BpoxXAaEHHBIN, NpUOOpeTéHHBINH crenuduaecKuit
UMMYHHUTET. Teopusi KIOHaNbHO-celeKTuBHOro ummyHurera (I1.Dpnux,

5.2

®.M.bepner, C.Toneraa). BocnaauTenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO MIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCY/Ibl U KPOBb.

5.3 "

Kpyru kpoBoobpaienus. Pabora cepaiia u e€ peryisnus

Hbixanue yenoBeka. Juddysus razoB yepes MoBEpXHOCTh KIIETKU. JlpIxareabHas
5.4 cucTeMa 4esioBeka. JpIxareiabHasi IOBEPXHOCTb. Perynsius abIxaHus.

JlpIxaTenbHbIC 00BEMBI

[MumeBapurtenbHas cucremMa uenoBeka. OTHENbl MHUIIEBAPUTEIBHOTO TPAKTA.
55 [MumeBapuTenbHble  XKelle3bl.  BHYTpUIIONOCTHOE U BHYTPHUKJIETOYHOE

MUIIeBapeHne

[TokpoBbl W ux mnpousBogHble. Opranbl BbyaeneHus. [louku. CtpoeHue u
56 ¢dbyHkmonupoBanue Heppona. OuibTpanus, ceKperust 1 o0paTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pabO0Thl OpraHoB BblesieHus1. OOpa3oBaHUE MOYM Y YEIOBEKA

JIBum>keHHe yenoBeKa: MpliieyHas cuctema. CKeleTHbIe MBI U UX padoTa.

5.7 .

CtpoeHune U TUIIBI COEAMHEHNS KOCTEN

6 Teopus 3Bomronuu. PazsuTtue xn3HU Ha 3eMie

OpomonmonHas teopus Y. [lapsuna. [Ipennocsiiku BOSHUKHOBEHUS JapBUHU3MA.

6.1

XKuznp 1 HayuHas aedrenabHocTh Y. JlapBuHa.

JiByxymue cuiel 3Boitronuu BuoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTb
pa3sMHOXEHHsI OpraHW3MOB, HAcJEJICTBEHHas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndyeckoil teopun 3Boitonuu (CTD). HeittpanbHas Teopus
sBomtor. CoBpeMEeHHast HBOJIOIMOHHAs OMOJOrus. 3HAUeHUE SBOJIIOLIMOHHOM
TeopuH B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA




6.2

[lomynsuuss Kak 3JeMEHTapHas eIMHULA SBOMIOLMHA. COBpEMEHHBIE METOIbI
OLIEHKU TeHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomynsuui. M3meHenue
reHoQoHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paBHosecus Jxx. Xapau, B. BaiinOepra.

DOneMeHTapHbIE PAKTOPHI (IBIKYILIUE CHIIBI) SBOIIOIUH. MyTallMOHHBIH Mporecc.
KomOunatuBHast u3aMeH4unBOCTh. [peli reHoB — ciydaifHble HEHANpPaBIICHHBIC
M3MEHEHMsI 4acToT ajulened B monmyssiuusax. Oddexr ocHoBarens. Murpauuu.
W3onsanus monyssinuii: reorpaduyeckast

(mpocTpaHcTBeHHas ), Ornosoruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIWH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pynTuBHbIi). [TonoBoii oTOOp.

[IpucnocoOneHHOCT, ~ OPraHM3MOB  Kak  pe3ylbTaT  MHKPOIBOJIIOIHH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHMNH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOnenuil y opranu3MoB. OTHOCUTEIHHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykrypa. BumoobpasoBaHue Kak pe3yabTaT
MUKposBoJtoiu. M3omsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUIECKOE (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuguzanyst). JTUTEIbHOCTh  ABOJIOLMOHHBIX  MPOLIECCOB. MeXaHU3MbI
dhopmupoBaHKs OMOJOTUYECKOTO pazHooOpasusl.

Ponp 3BomtonMoHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OnopazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApPa3UTOB M HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI OOPHObI
C HeH

6.3

Meroasl u3ydeHus: MakpolsBoyonuu. llaneoHTonornueckue MeTolbl M3y4YEeHHs
sBomonuu. llepexomnsie ¢GopMbl U (PHIIOTEHETHYECKHE PSAJIBI OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus sBomornun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odiaactu 3emn. Buab-sHneMuxku u
PETUKTHI.

3M6pI/IOJ'IOFI/I‘{CCKI/Ie )51 CpaBHI/ITC.IIBHO-MOp(I)OJ'IOI‘I/I‘-ICCKI/Ie MCTOABI U3YYCHHUA




IBOJIIONMM. | €HEeTHYeCKHe MEXaHU3MbI HBOJIOIMH OHTOTEHE3a W TIOSBIICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
PynumeHnrtapabple  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIbI IMOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.
XPpOMOCOMHBIE MYTAITUHU M SBOJIFOIHSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TTpaBuJa) 3BoJonui. HeoOpaTuMocTh SBOJTIOINH.

AnantuBHas paguanns. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIUU
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Hayunble runoTe3bl IpOUCX 0K ICHUS )KU3HH Ha 3emiie. AGUOreHe3 v MaHCIIepMUsl.
JloHayuHble TpEACTaBICHUS O 3apOXKACHUU XU3HU (KpeanuoHusm). I'umotesa
IMOCTOSIHHOTO CaMO3apOsKJICHUS KU3HU U €€ orpoBepxkeHue onbitamu O. Penu, JI.

Cnamnanuanu, JI. [Tacrepa. [Ipoucxoxienue »u3Hu U aCTPOOHOIOTUS.

OcHoBHbIE 3Tallbl HEOpraHM4eckod sBoftouuu. [lnanerapHas (reosnoruueckas)
ABOJIIOLIMSI. XUMUYECKast SBOIIONHS. AOMOTeHHBIN CUHTE3 OpPraHMYeCKUX BEIIECTB
u3 Heopranmueckux. Oneir C. Mumiepa u I'. FOpu. OGpa3oBanre oIuMEPOB U3
MoHoMepoB. KoanepBatHas runoreza AWM. Omnapuna, rumnore3a NEpBUYHOIO
oynboHa Jx. Xonzaeitna, renerndeckas runotesa I'. Ménnepa. Pudozumsr (T. Yek)
n rtwmnore3a «vmpa PHK» V. Tunbepra. dopmupoBanue wmemMOpaH U
BO3HUKHOBEHHE IIPOTOKJIETKH.

Uctopus 3emnn u Metonsl e€ uzyueHus. Mckomnaembple OpraHM4eCKHe OCTATKH.
I'eoxponosnorust u e€ meroapl. OTHOCUTENbHAs U aOCONIOTHAs] T€OXPOHOJIOTHSL.
['eoxpoHosoruueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

Havanehbie sTanel opranndeckoil 3Bomronuu. [losBIeHHEe W 3BOIIONUS MEPBBIX
KJIETOK. DBOIOLNSA MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCHCTEM.

CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIoT MEPBBIX Ha 3emile COOOLIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOIIOIHMOHHOE IPOUCXOXKICHHE
BUpycoB. IIponcxok/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE

OCHOBHBIX I'pYyIIII MHOT'OKJICTOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl 3BOMIOLMU BBICHIMX pacTeHU. OcCHOBHBIE apoMOp(O3bl
pactenuid. Beixon pacrenuii Ha cymy. IlosBineHue CHopoBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucxokaeHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(ho3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TUNOB. [lepBble XOpIOBBIE KUBOTHBIE. JKHU3HB B BOJIE€. DBOIIOLHS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuduit u pentmid. [IporcxoxaeHNEe MICKOTTUTAIONTUX U




ntun. Ilpuanun xmoueBoro apomopgosa. OcBoeHue O€CnO3BOHOYHBIMH U
MI03BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 10 3paM U Nepuodam: apxei, MpoTepo3oi, Majaeo3oHu,
Me30301, KaiiHOo30i. OOmas xapakTepuCTHKa KIUMara M TIeoJOrMYeCKHX
nporeccoB. [losBieHue 1 pacuBeT XapaKTepHbIX OPraHU3MOB. YTiae00pa3zoBaHuUe:
€ro yCJIOBMsI U BIIMSHUE Ha I'a30Bbli COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHMsS — HKOJOTMYECKHE KpHU3UChl mpomwioro. Ilpuumubel u

CIICJICTBUSI MAcCOBBIX BbIMHpaHUH. COBPEMEHHBIN 3KOJIOTHMYCCKUN KPHU3HUC, €ro
0CO0EHHOCTH

6.5

Pasnenst m 3agaunm  anTpomosoruu. Meronbl anTpornosnorud. CTaHOBIEHHE
MIPE/ICTAaBICHUM O MPOUCXOXKIEHUU 4denoBeka. COBpEMEHHbIE HAay4HbIE TEOPHH.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHCTEMAaTHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBugerenbcTBa CXOJICTBA YyeJoBeKa c YKUBOTHBIMHU:
CpPaBHUTEILHOMOP(OIOTHYECKHE, AMOPHUOIIOTUYECKHE, ¢buznonoro-
Ouoxumuueckue, moBefeHUeckue. OTauyuMs  YeloBeKa OT  >KMBOTHBIX.
[IpsiMoXOKaeHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE roJI0BHOTO
MO3Ta U BTOPOU CUTHAJIbHOM CUCTEMBI.

JBuoxymiye cuibl (pakTopbl) aHTpPONOreHe3a: OMOJI0TrHYECKHEe, COLIMATIbHBIE.

CooTHomieHrne OMOJIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaIMM AHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek yMenbli, IEPBbIE U3TOTOBIICHUS OPYAUM Tpyaa. UenoBek NpsAMOXOIAInui
U TepBBIA BBIXOA Jrofed 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0IIMil MpeoK HeaHAEePTATbCKOro YeJOBEKa M 4YeJoBeKa pa3yMHOro. YenoBek
HEAaHJEPTAIbCKUN KaK BUJ JIIOJEH XOJIOAHOrO Kiumara. YeoBek pa3syMHBIN
COBPEMEHHOIO THWIIA, JCHUCOBCKHMM 4YEJIOBEK, OCBOCHHE KOHTUHEHTOB 32
npenenamMu AQpuUKH.

DOBOMIONUS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBII OTOOp B MOMYIALHUAX
yenoBeka. MyTallMOHHBINA Tpouecc U nomuMoppusM. [lomymnsiiioHHbBIE BOJIHBI,
npeiid reHoB, Murpanus U «3G(PEKT OCHOBATENS» B MOMYIISAIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpUAJbHAS),  MOHTOJIOUIHAS
(a3marcko-aMepuKaHCKasi). Bpemsi u myTH pacceneHusi 4eloBeKa IO IUIaHeTe.
EnuHcTBO  4yenoBeweckux pac. HaydyHas  HECOCTOSATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAOLIEH Cpenbl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TEHOB Ha MOP(OJIOTHIO H
(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.

Metoaer skosoruu. lloneBsle HaOMIOACHHS. OKCIEPUMEHTHI B IKOJIOTHH:
MpPUPOHbIE W JiabopaTopHble. MopaenupoBaHue B OSKOJOTUU. MOHHUTOPHUHT
OKPY’KaIOIIEeH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okonornyeckue (GakTopsl M 3aKOHOMEpHOCcTH HX JeicrBus. Knaccudukanums
9KOJIOTHYECKUX (PaKTOPOB: aOMOTHUECKUE, ONOTHYECKHE, aHTpoItoreHHsle. O0mmue
3aKOHOMEPHOCTH JIeHCTBUA 3Konorndeckux (akropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpPraHU3MBI.

Abuotnueckue (akropsl. CBET Kak 3KoJOrmyeckuit akrop. JleldcTBre pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIBI PACTEHUN
Y )KMBOTHBIX 110 OTHOUIEHHMIO K cBeTYy. CUrHanpHas posb ceera. oTonepuonusm.
Temmeparypa kak oSKoJormueckuii Qaxrop. JlelictBue Temmeparypel Ha
opranusmsl. [ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocte kak oskonornueckuid ¢akrop. Ilpucrnocobnenus pacteHuit K
noJiiep>kaHuio BogHoro Oamanca. Knaccudukanus pacTeHui 1Mo OTHOIIEHHUIO K

BOJAC. HpI/ICHOCO6ﬂ€HI/I$I JKMBOTHBIX K U3SMCHCHUIO BOAHOTO PEIKHUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYILIHAs, IOYBEHHAs,
ryOMHHas  TOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XMMHUYECKHE
0COOEHHOCTH cpei o0uTaHus OpraHu3MoB. llpucnocoOneHust OpraHu3MoB K
KU3HU B Pa3HBIX CPEaAX.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putmbl. IIpHcrnocoGneHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUI
KU3HU.

XKuznennvie popmbl opranusmos. [loHsTre o xu3HeHHON Qopme. Ku3HeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHI: KOHKYPEHIUS,
XHUITHAYECTBO, CUMOMO03 U ero (opmel. [lapazutusMm, xoomepamnus, MyTyaau3M,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aUMOJCHCTBUSA  (Tomuyeckue, Qopuueckue, ¢adbpuueckue). 3HaUEHHUE
OMOTHMYECKMX B3aUMOJICHCTBUN [UIsI CYIIECTBOBAHUS OPTaHU3MOB B Cpele
oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYEHUS
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OKOJIOTHYECKHE XAPAKTCPUCTHKU TIOITYJIAIUHA. HOHYHHHI/IH KaK OMOJIOrHYecKast
cucrema. Posib HEOTHOPOAHOCTH Cpeabl, PU3nuecKuX 6aphepoB U 0COOEHHOCTEH

Ouosioruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI MOMYJISLMMA.
OcCHOBHBIE TOKa3aTEeJIM NOIYJSALMUA: YUCIEHHOCTh, IUIOTHOCTH, BO3PAaCTHAas U
II0JIOBAsI CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTD, MUTPALU.
OKkosorudeckass CTpykrypa nomyiasuud. OILIGHKa YHCIEHHOCTH IOIYJISALUY.
JluHamMuka nomynsauuy U e€ peryisauusd. buoTHueckuil NOTeHIMal IOIYJIALMH.
MopenupoBanue AMHAMMKHA —nomyiasuuud. KpuBble pocTa  YMCIEHHOCTH
nonyissuuyd. KpuBble BbDKMBaHUA. Peryisnus 4uCIC€HHOCTH IONYJISLANW: pPOJIb
(akTOpOB, 3aBUCSIIUX M HE 3aBUCALINX OT MJIOTHOCTH. DKOJIOTUIECKHUE CTPATET U
Bu0B (1- u K-cTparerun).

[TonsTue 06 sxonoruueckoi Huie Buaa. Mecrooduranue. MHOromepHasi MOJI€b
skonornyeckod Humum Jx.M. XatumHcoHa. Pa3Mepsl 3KOJIOrMY4ECKOM HUIIM.
[loTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun kak cucrema nomysnsiuil. Apeansl BUAOB. BUlbl U UX )KM3HEHHbBIE CTPATETUH.
3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUNA KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUOB
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CooOmiectBa opraHuzMoB. buoneHo3 u ero crpykrypa. CBa3um Mexay
OpraHu3Mamu B OMOIIEHO3e. DKOCHCTeMa Kak OTKphITas cucrema (A.J[x. Tencnn).
OyHKIMOHATBHBIE OJIOKU OPTaHU3MOB B IKOCHCTEME: TTPOAYIIEHThI, KOHCYMEHTHI,
penyueHtsl. Tpodudeckue ypoBHU. Tpodudeckue nenu u ceTu. AOHOTHYECKHE
0s10km dKocucteM. [1ouBbl M Wbl B 3KOocHcTeMax. KpyroBopot BemecTB U MOTOK
SHEPTUU B IKOCHUCTEME.

OcHOBHBIE TMOKa3aTeld 3KOCHCTEMBI. buomacca W TpOAyKIHsA. DKOJIOTHYECKHE
MMUPaMUIBI YUCesl, OMOMACChl M SHEPTHH.

HamnpaprienHble 3aKOHOMEpPHBIE CMEHBI COO0IECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX MPUYHHBI. AHTPOINOTEHHBIC BO3JCHCTBHUS Ha
cykneccun. KinumakcHoe coobiectBo. bruopasnoobpasue v mojiHOTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupomHbie 3KOCHUCTEMBI. AHTPONOTCHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHos. Paznmuaus Mexay aHTpONOTeHHBIMU U TIPUPOIHBIMUA YKOCHCTEMaMHU.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u
¢dayna. CuHanTponu3zanus ropoackoit paynsl. buonornueckoe u X03siiiCTBEHHOE
3HAYEHUE arpOdKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B DKOCHCTEMAaX.

[Tepenoc sHeprun 1 BEUIECTB MEXKIAY CMEXKHBIMUA 3KOCUCTEMaMU. Y CTOMYMBOCTh

OpPraHu3MOB, TIONYJSIMMA W OKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buocdepa — obmierranerapruas 06os04ka 3eMIId, T/I€ CYIIECTBYET WU

cymiecTBoBasia JkKu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHMUsl Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
rio0anbHOM sKocucTeMbl. JlnHamuueckoe paBHoBecue B 6nocgepe. Kpyropopotst
BEIIECTB U OMOre0OXUMHUYECKUE IIUKIIbI (yriaepoaa, a30Ta). PUTMHUYHOCTD SIBICHUN

B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonsTe o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIE Jieca, CMELIaHHbIE W IIHPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
IyCTBIHU, TPOITMUECKHUE JIECa, BRICOKOTOpbs. Kilumar, pacTUTeNbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u (pyHKIHMS KHMBBIX CHCTEM, OLIEHKA MX PECYpCHOTrO MOTCHIMANa M
ouocdepHbIX QyHKIUI
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DKOJOTHYeCKe KPU3UCH M MX NMpUYMHBL. BozneiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3YIIHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpeIbl.
OxpaHna BoAHBIX pecypcoB. Paspymienune noussl. OxpaHa [IOYBEHHBIX PECYPCOB.
N3menenune kimumara.

AHTpPOIIOr€HHOE BO3JCMCTBUE HA PACTUTENIBHBIM W KUBOTHBIM mup. OxpaHa
PacCTUTENIBLHOTO U KUBOTHOrO MHUpa. OCHOBHBIE HMPHUHIIUIIBI OXPaHbl MPUPOIBL.
Kpacubie kauru. Oco6o oxpansiemslie npupoausie Tepputopun (OOIIT).
Boranmnueckue cazpl ¥ 300JI0THYECKHE MTAPKU.

OcHOBHbIE TPHUHLIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmonansHoe  mpUpPONOMOIB30BAaHUE W COXpPaHEHHE  OHMOJIOTHMYECKOTO
pazHooOpasust 3eMiaun

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET







