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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6naéHHoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmn  00ydeHUST Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C H3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUH O 370pOBOM 00pasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yJibTartaM OOyYeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha YIIyOJIEHHOM YPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYECHUH  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIE JIJISI JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUONOTHH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U y4eHHue 0 Onocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAaHUHU IMPOrPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON AESITEIbHOCTH, CBSI3aHHOM C OuoJIoTMed, WM K BbIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBHITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTHUA U OHOJIOTMM pa3BUTHUS, TEHETHKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETTUPOBAHMUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia NOBEACHUS B MPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IpoIlleCCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
WHTErPallid €CTECTBEHHO-HAYUHbIX 3HAHUMH;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHETo 001mero oopasoanus, cocrarmsier 204 gaca: B 10 kiracce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO0 00pa3oBaHHMS B  OpTaHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHbIE W TOHWCKOBBIE HAy4HbIE WCCIEIOBaHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, NPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunHBl HCKaXEHUS PE3yJIbTAaTOB »JKcnepuMmeHTa. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

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

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornueckue mnoiauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, (GocpoMnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MONEKyINb», «CTpoeHuEe MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CrtpoeHne mpokapuoTHIEeCKoi KiteTku. Kinetounas cteHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BELIECTB Yepe3 IIa3MaTHYECKYt0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aroruTo3. Dk3ouuTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GYHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTkn CTpoeHue M PyHKUMH HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamuir. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

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

JemoHcTpanuu



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

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnenoBaHue IUIa3MoONIM3a W AEIUIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll omocunmes y odaxmepuii. Ceemocodbuparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTENbHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB repes aHa3pOoOHBIM. DPPEKTHBHOCTH SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpyAOBaHHWE JIsl MPUTOTOBICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHresa. [[puHINUN KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

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

Buoungopmamuxa: unmezpayus u ananuz borvuux maccusos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocodvt 00cmasKu 1eKkapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwmsa. [Ipunnuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npouecchl. Tumnbl MuTo3a. KaproknHe3 M 1UTOKKMHE3. brojgorndyeckoe 3Ha4YeHUE
MHTO3a.

Perynsinus MUTOTHYECKOrO IMKIJIA KIeTku. [IporpamMmmupyemasi kjaeTouHas
rudeb — anomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl u cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: « MHUTO3 B KJIETKaX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi padoTta «HaGmoneHre MuTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OCOOCHHOCTH  CTPOCHUS WM KU3HEACATEIBHOCTH  OJHOKIJICTOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIH, Apyrue mpoTUcThl. KoJIoHUAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BbBIJCIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CTpoeHue u (QyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBaHHM.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JI€MCTBHE T'OPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuileunomonoctuele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cucrtema  nrumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUIAPhl KOMHATHBIX PAcTEHUH, repdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmania U 0elKoB Mmoj AeicTBreM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUS: IOYKOBAaHUE,  CIOPYJISLHUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonorndyecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meilo3 M ero Mecro B >KM3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  npoOieHwus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPUOHATbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnosl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereraruBHoe pazMHOxkeHUE», «Tumnbl Oecroyioro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «Pa3zBurne wmanckoro xyka», «PasButue capanum»,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

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

IIpakTuyeckass padora «BpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ uoTe3a 4yncToThl raMer.

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

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleqoBaHMUsl ~ mpu3HakoB.  Lluromornyeckue  OCHOBbI  JAUTMOPUIHOTO
CKpEILUBaHUS.

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

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuilenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3NOIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpo# 3akoHbsl Mennemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3aumMo/1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue TreHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYUBOCTH.

['eHOoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYHUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUHUPOBAHHbICE MyTaluMHh. SOepHbIE W
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MenunBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuiel u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHIMBOCTH.

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

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONpENICIICHHE TEHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETUKHA B MPEAOTBPAILCHUU U JIEYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETTOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3/IaHUU COPTOB PACTEHUH U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. OTansl KOMOWHAIIMOHHOM CCJICKIIHH. HUcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak MCTOYHUK MyTallUui y KYJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnuskopoACcTBEHHOE — CKpelMBaHWe, wWiu  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHrEe U U3y4YEHUE F'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmayoumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

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

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIIHNIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUECKHUN
sMOpuorene3. lcnonb3oBaHuE Tamion0B B CeleKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TIE€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaunuaa. [TLP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycraHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIIMOHHBIX MPEACTABJICHUN B
omnosioruu

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

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThbl», «[1opopl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3JI€eMEHTapHas €IUHHIA 3BOJOLHMH. COBpEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyiayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHME W 3BOJIOLUS COLMAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONATPUUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHHusi 6Mopa3zHo00pa3usi. MUKPOIBOMIONKS U KOIBOIIOIHUS MMapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema mpossiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
Jnaypckoin», «IIomyIsiiMOHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue axantauum», <«llpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pactenuit», «KamycTHo-peneunsiii ruopuy.

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

JlabopaTtopnasi paGora «BblsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  u3yueHus MakpoldBomonuu. [laneoHTomOrMYecKkHe  MeETOJbl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

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



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  M3Y4YEHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

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

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

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

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

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koareppatnas rumore3a A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

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



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

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

OcCHOBHBIEC ATamnbl 3BOJIONUHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

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

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

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHHS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dper», «PazBuTue Kus3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

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

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHno aGHOreHHOTO CUHTE3a OPTaHUYECKUX COeIMHEHUN B
NepBUYHON aTMocepey.

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

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

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

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hble 00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOMME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v rajieOreHOMHIKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KAlOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble MCCIEIOBAaHUSA IPUPOJABI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

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

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIoIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

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

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



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (axTopHl. Bunpr  OMOoTMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3HONIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBOY, «llapasutusm», «KoHkypenmus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMH >KMBOTHBIX, OOUTAIONINX B Pa3HBbIX cpeax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, pPOKIAEMOCTb, HOPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHaMuka nmomyisuuu U e€ peryisiusa. buoThdeckrnil mOTeHIMal MOMYJISLIHH.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUUYECKUE SKBUBATICHTHI.

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

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasanum», «CKOpPOCTh  3aceleHus MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3Mamu B OUOIIEHO3E.

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

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU 3KOCHUCTEMaMHU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3kocucmem. IIepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (MacTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

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

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCUsl B arpodKOCHUCTeMy (Ha MOje WIW B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Obmactu 6uochepst u e€ coctas. JKupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTra). PUTMUYHOCTD sIBIICHUM
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MNPUPOIAEH,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



IKopeaburumayuu dKocucmem U cnocobos 0O0pvOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbid  3ddexr», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEIBHOCTA TMIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBaXKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM MPUPOJIbI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370poBOro U 0Oe3omacHoro oOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBa, TPYAO0IIO0HE;

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

UHTEpPEC K Pa3inyHbIM cpepaM npodhecCHOHATBHOU NEeATENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

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

OCO3HaHHWE TI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIJICHUS, YKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJBTYpPhl Kak CpEICTBA
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe Kak O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KW3HU,

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

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO W UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

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



METANIPEIMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO npecamMmeTa «bunonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHCPIrus, ABJICHHUC, IIPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘{e6HBIe I[eﬁCTBPIH (H03HaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpOBaHHE (GyHKIIMOHATHHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

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

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

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

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



TaKK€  MNPOTHUBOPEUYMH  Pa3HOrO0  pojAa, BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMuYHbIe BHUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIAThH IEJICHAINIPABICHHBIN TMOMCK TepeHoca CPEeACTB M CIOCcOo00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHpopmaIuu (CxeMbl, rpaduku, IuarpaMMbl, TaOIHUIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJB30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWBUAYAILHOU
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXHOCTEH KaXKIOTO YieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TNPOLECCOB, MX pE3yJNbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYrOro YyeloBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojlaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIEHUUu MpodJeM  parMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi U  TMPOUCXOKICHUS  KyJbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHa BelIeCTB (METabOIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaM{ OpraHOB y pPAacTeHMH, *XKMUBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

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

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCJIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obnmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHHUPOBaHHE,  HCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBa, MUIIEBOM MPOMBIIUIEHHOCTH, YIIyOJsaTh NMO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PALMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx 3Boitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHOI€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEYECTBRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH J1A0OPAaTOPHBIE M MPAKTHUECKHE padOThI, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

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

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

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUN KU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPTaHMU3AIUSAX CPEAHETO MPOodeCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo
4acoB
IIpakr
Ne HaumeHoBaHue pa3ieioB U TeM
Hyeckn  JJEeKTPOHHbIE (HM(poBbIe) 00pa3oBaTebHbIE PecypChl
n/n NPOrpamMMbl
Bcero e
padot
bl
1 buonorus xak Hayka 1 0 http://in-natura.ru/biologiya-kak-nauka-rol-biologii/
https://fb.ru/article/274020/priznaki-svoystva-i-kriterii-jivyih-
2 JKuBble cucTeMBbl U UX U3Y4YCHUE 2 0 ; " )
sistem-chto-takoe-jivaya-sistema
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia_urok
3 Buonorus kietkn 2 05 .. L
a_stroieniie_Klietki
XHUMHUUECKast OpraHu3alus KIeTKU 10 1 https://www.youtube.com/watch?v=06hKUwcEQIo
CrpoeHune 1 pyHKIMU KJIETKU 8 https://yandex.ru/video/preview/17587385266365500877
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1 https://videouroki.net/video/21-obmen-veshchestv-i-ehnergii-v-
KJIETKE kletke.html
Hacnencreennas uadopManus U peaan3ams . .
7 . g popman p 1 9 0.5 https://100urokov.ru/predmety/nasledstvennaya-informaciya
€€ B KIIETKE
8 JKu3HeHHBIA UK KIETKU 6 1 https://100ballov.kz/mod/page/view.php?id=1615
9 CrtpoeHre U QyHKIIMH OpPraHU3MOB 17 15 https://ppt-online.org/753135
https://myslide.ru/presentation/razmnozheniexAi-
10 Pa3mHOXeHHME U pa3BUTHE OPraHU3MOB 8 1.5 . .
razvitiexAorganizmov
I'eneTnka — Hayka O HACJIEACTBEHHOCTH U .
11 K a 2 15 https://www.youtube.com/watch?v=ggGiC8gmLkw
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://uchitelya.com/biologiya/7804-prezentaciya-



http://in-natura.ru/biologiya-kak-nauka-rol-biologii/
https://fb.ru/article/274020/priznaki-svoystva-i-kriterii-jivyih-sistem-chto-takoe-jivaya-sistema
https://fb.ru/article/274020/priznaki-svoystva-i-kriterii-jivyih-sistem-chto-takoe-jivaya-sistema
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia_uroka_stroieniie_klietki
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia_uroka_stroieniie_klietki
https://www.youtube.com/watch?v=06hKUwcE0Io
https://yandex.ru/video/preview/17587385266365500877
https://videouroki.net/video/21-obmen-veshchestv-i-ehnergii-v-kletke.html
https://videouroki.net/video/21-obmen-veshchestv-i-ehnergii-v-kletke.html
https://100urokov.ru/predmety/nasledstvennaya-informaciya
https://100ballov.kz/mod/page/view.php?id=1615
https://ppt-online.org/753135
https://myslide.ru/presentation/razmnozheniexAi-razvitiexAorganizmov
https://myslide.ru/presentation/razmnozheniexAi-razvitiexAorganizmov
https://www.youtube.com/watch?v=ggGiC8qmLkw
https://uchitelya.com/biologiya/7804-prezentaciya-zakonomernosti-nasledovaniya-priznakov-gregor-mendel-i-ego-zakony-10-klass.html

zakonomernosti-nasledovaniya-priznakov-gregor-mendel-i-ego-
zakony-10-klass.html

13 3aKOHOMEPHOCTH NU3MEHYHUBOCTH 6 1 https://ppt-online.org/484227
https://uchitelya.com/biologiya/27058-prezentaciya-genetika-

14 I'eHeTnka yenoBeka 3 0.5
cheloveka-10-klass.html

15 C 4 1 https://uchitelya.com/biologiya/209431-prezentaciya-process-

CIICKLII OpraHI3MOB selekcii-osobennosti-i-znachenie-10-klass.html

https://vc.ru/future/595401-biotehnologii-razvitie-produktivnosti-i-

16 Bbuorexuonorua u cuaTeTHYECKast OMOJIOTUSL 5 0
kachestva-selskohozyaystvennyh-kultur

17 PezepBHOE Bpemst 0 0

BIIEE KOJIMYECTBO HYACOB I1
OBIII OJI CTBO CO O 102 14

[NPOTPAMME



https://uchitelya.com/biologiya/7804-prezentaciya-zakonomernosti-nasledovaniya-priznakov-gregor-mendel-i-ego-zakony-10-klass.html
https://uchitelya.com/biologiya/7804-prezentaciya-zakonomernosti-nasledovaniya-priznakov-gregor-mendel-i-ego-zakony-10-klass.html
https://ppt-online.org/484227
https://uchitelya.com/biologiya/27058-prezentaciya-genetika-cheloveka-10-klass.html
https://uchitelya.com/biologiya/27058-prezentaciya-genetika-cheloveka-10-klass.html
https://uchitelya.com/biologiya/209431-prezentaciya-process-selekcii-osobennosti-i-znachenie-10-klass.html
https://uchitelya.com/biologiya/209431-prezentaciya-process-selekcii-osobennosti-i-znachenie-10-klass.html
https://vc.ru/future/595401-biotehnologii-razvitie-produktivnosti-i-kachestva-selskohozyaystvennyh-kultur
https://vc.ru/future/595401-biotehnologii-razvitie-produktivnosti-i-kachestva-selskohozyaystvennyh-kultur

11 KJIACC

KoauuectBo
Ne 4yacos duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
HanmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl
n/n Bce Ipakr pecypcbl
ro padoThI
1 3apoxaCHUE U Pa3BUTHE IBOIOIMOHHBIX 4 0 https://shareslide.ru/biologiya/prezentatsiya-k-uroku-
MpEeACTaBICHUIN B OMOJIOTUH zarozhdenie-evolyutsionnyh-predstavleniy
5 MIUKDODEOILOLIS 1 €& De3VIILTATEL 15 2 https://obrazovanie-gid.ru/konspekty/mikroevolyuciya-
p ot pesylt 11-klass-biologiya-konspekt.html
3 MakposBontouus U €€ pe3ysbTaThl 7 0 https://urok.1sept.ru/articles/591540
[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMIle 16 1.5 https://studarium.ru/article/111
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIOTeHE3 11 1 https://urok.1sept.ru/articles/646853
6 DKOJIOTHS — HayKa O B3aWMOOTHOIIIEHUSX OPTaHU3MOB 3 05 https://obrazovanie-gid.ru/konspekty/chto-izuchaet-
Y HQJIOPraHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CpeIoit ' ekologiya-11-klass-prezentaciya-i-konspekt-uroka.html
7 OpraHusmsl U cpefia 00uTaHus 10 1.5 https://urok.1sept.ru/articles/648137
. https://uchitelya.com/biologiya/169272-prezentaciya-
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 10 0.5 "
populyacii.html
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-
9 OKOIOTHUs COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 13 0.5 .
na-temu-ekologiya-7
https://uchitelya.com/biologiya/22425-prezentaciya-
10 buocdepa — rmobanbHas sxocucTemMa 7 0 biosfera-globalnaya-ekosistema-zemli-10-11-klass.html
https://hssc.center/11_biology6
11 YeltoBeK 1 OKbVIKAIOLAS Chella 6 0 https://shareslide.ru/biologiya/prezentatsiya-biosfera-i-
. Py tas cpe chelovek-posledstviya-deyatelnosti
12 PesepBHOE Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5



https://shareslide.ru/biologiya/prezentatsiya-k-uroku-zarozhdenie-evolyutsionnyh-predstavleniy
https://shareslide.ru/biologiya/prezentatsiya-k-uroku-zarozhdenie-evolyutsionnyh-predstavleniy
https://obrazovanie-gid.ru/konspekty/mikroevolyuciya-11-klass-biologiya-konspekt.html
https://obrazovanie-gid.ru/konspekty/mikroevolyuciya-11-klass-biologiya-konspekt.html
https://urok.1sept.ru/articles/591540
https://studarium.ru/article/111
https://urok.1sept.ru/articles/646853
https://obrazovanie-gid.ru/konspekty/chto-izuchaet-ekologiya-11-klass-prezentaciya-i-konspekt-uroka.html
https://obrazovanie-gid.ru/konspekty/chto-izuchaet-ekologiya-11-klass-prezentaciya-i-konspekt-uroka.html
https://urok.1sept.ru/articles/648137
https://uchitelya.com/biologiya/169272-prezentaciya-populyacii.html
https://uchitelya.com/biologiya/169272-prezentaciya-populyacii.html
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-na-temu-ekologiya-7
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-na-temu-ekologiya-7
https://uchitelya.com/biologiya/22425-prezentaciya-biosfera-globalnaya-ekosistema-zemli-10-11-klass.html
https://uchitelya.com/biologiya/22425-prezentaciya-biosfera-globalnaya-ekosistema-zemli-10-11-klass.html
https://hssc.center/11_biology6
https://shareslide.ru/biologiya/prezentatsiya-biosfera-i-chelovek-posledstviya-deyatelnosti
https://shareslide.ru/biologiya/prezentatsiya-biosfera-i-chelovek-posledstviya-deyatelnosti




HOYPOYHOE INIVIAHUPOBAHUE

10 KVIACC
KoanuectBo
Ne 1acop Jara DIeKTPOHHbIE HHPPOBLIE
Tema ypoka Hpaxk
n/n Bcee P H3Yy4YeHHUsI o0pa3oBaTeIbHBIEC pecypchl
ro paoo
ThbI
BI/IOJIOFI/IFI KaK KOMIIJICKCHAA HAaVKa U KaK . . .
1 5 K 1 0 04.09.2023 https://uchebnik.mos.ru/material view/lesson templates/1
HacTk COBPEMCHHOTO 00ILECTBA 138104?menuReferrer=catalogue
https://oblakoz.ru/conspect/490680/sovremennoe-
2 JKuBBIE CHCTEMBI U X CBOMCTBA 1 0 06.09.2023 p. .. P ] ;
opredelenie-zhizni-zhizn-i-termodinamika
https://obrazovaka.ru/biologiya/urovni-
3 YpoBHeBas opranu3anus KUBbIX CUCTEM 1 0 08.09.2023 _ OHs: i olotoaty
organizacii-zhivoy-prirody-tablica.html
HcTopust OTKPBITUS U U3YUEHUS KIETKU. .
4 p p yi 1 0 11.09.2023 https://urok.1sept.ru/articles/596304
Knerounas Teopus
MeTo/1bl MOJNIEKYISIPHON U KIIETOYHOH
o6uosoruu. [IpakTnueckas padora
«M3yyeHne METON0B KIIETOYHOI OMOJIOrUr https: t-online.org/1241982
5 ya A 1 05 13.09.2023 et o
(xpomarorpadusi, snexkrpodopes,
muddepeHranbHOe HEHTPU(YTrupoBaHHe,
[I1IP)»
https://www.youtube.com/watch?v=06hKUwcEOQOIo
https://uchitelya.com/biologiya/156662-prezentaciya-
6 XUMHUYECKUNA COCTAB KJIETKHU 1 0 15.09.2023 ) D. ) Y . ay 3 D Y
himicheskiy-sostav-kletki-voda-i-ee-rol-v-
zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
MHUHEpaTBHbIE BEIIECTBA KIETKH, HX https://interneturok.ru/lesson/biology/10-klass/bosnovy-
7 p ’ 1 0 18.09.2023 citologii-b/mineralnye-veschestva-i-ih-rol-v-

Ouosornueckas pojb

zhiznedeyatelnosti-kletki



https://uchebnik.mos.ru/material_view/lesson_templates/1138104?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1138104?menuReferrer=catalogue
https://oblakoz.ru/conspect/490680/sovremennoe-opredelenie-zhizni-zhizn-i-termodinamika
https://oblakoz.ru/conspect/490680/sovremennoe-opredelenie-zhizni-zhizn-i-termodinamika
https://obrazovaka.ru/biologiya/urovni-organizacii-zhivoy-prirody-tablica.html
https://obrazovaka.ru/biologiya/urovni-organizacii-zhivoy-prirody-tablica.html
https://urok.1sept.ru/articles/596304
https://ppt-online.org/1241982
https://www.youtube.com/watch?v=06hKUwcE0Io
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/mineralnye-veschestva-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/mineralnye-veschestva-i-ih-rol-v-zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/mineralnye-veschestva-i-ih-rol-v-zhiznedeyatelnosti-kletki

OpraHnuyeckue BEIIecTBa KISTKH —
oenku. JlaboparopHas pabora

https://content.edsoo.ru/lab/subject/6/
https://pedportal.net/starshie-
klassy/biologiya/organicheskie-veschestva-kletki-urok-

KJICTOYHOU MEMOpaHbI»

8 06 5 0.5 20.09.2023  biologii-10-klass-1260460
«IDHapyIEnHe CHKOE ¢ TTOMOTHBIO https://uchitelya.com/biologiya/93901-otkrytyy-urok-
Ka9CCTBCHHBIX PCAKIIMHY organicheskie-veschestva-kletki-belki-struktura-i-
svoystva-funkcii-10-klass.html
9 CBoiiCTBa, 1accnpuKalts  pyniumm 0 22.09.2023  https://urok.1sept.ru/articles/642765
OeIKOB
10 OpraiHeckiie BeIecTBa KICTKI — 0 25.09.2023 https://urok.1sept.ru/articles/571062
yTIEBOIBI
11 Opranuyeckue BelecTBa KIETKU — 0 97.09.2023 https://urok.1sept.ru/articles/684876
JINIHIBI https://www.youtube.com/watch?v=hfwgRQTpYbY
Hyxneunnossie kucinotst. IHK n PHK. https://content.edsoo.ru/lab/subject/6/
Jlaboparopnast pabota «MccnenoBanue https://uchitelya.com/biologiya/129233-prezentaciya-
12 0.5 29.09.2023 T . .
HYKJICHHOBBIX KHCJIOT, BBICICHHBIX U3 biopolimery-nukleinovye-kisloty-10-klass.html
KJIETOK Pa3InYHBIX OPraHU3MOB» https://yandex.ru/video/preview/8925588310300366494
13 Crtpoenue u pynkunu ATO. [Ipyrue 0 02.10.2023 https://zaochnik-com.com/spravochnik/biologija/nadklass-
nykieosuarpudochars (HTD) T ryby/nakoplenie-atf/
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUIITOMHUKH, 0 04.10.2023 https://www.youtube.com/watch?v=7f5Sn96Em6UI
MIPOTEOMHKH
15 MeTo/bI CTPYKTYPHOH OHOJIOTHH 0 06.10.2023 https://www.youtube.com/watch?v=4d8CJCTulZM
https://wika.tutoronline.ru/biologiya-
16 Tuns! knetok. [Ipokapuornueckas KieTka 0 09.10.2023 = prirodovedenie/class/5/chto-nuzhno-znat-o-
prokariotahosnovnye-svedeniya-po-biologii
CtpoeHne 3yKapuoTHYECKOUN KIIETKH. https://nauka.club/biologiya/funktsii-kletochnoy-
17 [IpakTrueckas padota «/3ydeHne CBOWCTB 0.5 11.10.2023 membrany.html

https://www.youtube.com/watch?v=3Ta4tGk1Dfl



https://content.edsoo.ru/lab/subject/6/
https://pedportal.net/starshie-klassy/biologiya/organicheskie-veschestva-kletki-urok-biologii-10-klass-1260460
https://pedportal.net/starshie-klassy/biologiya/organicheskie-veschestva-kletki-urok-biologii-10-klass-1260460
https://pedportal.net/starshie-klassy/biologiya/organicheskie-veschestva-kletki-urok-biologii-10-klass-1260460
https://uchitelya.com/biologiya/93901-otkrytyy-urok-organicheskie-veschestva-kletki-belki-struktura-i-svoystva-funkcii-10-klass.html
https://uchitelya.com/biologiya/93901-otkrytyy-urok-organicheskie-veschestva-kletki-belki-struktura-i-svoystva-funkcii-10-klass.html
https://uchitelya.com/biologiya/93901-otkrytyy-urok-organicheskie-veschestva-kletki-belki-struktura-i-svoystva-funkcii-10-klass.html
https://urok.1sept.ru/articles/642765
https://urok.1sept.ru/articles/571062
https://urok.1sept.ru/articles/684876
https://www.youtube.com/watch?v=hfwgRQTpYbY
https://content.edsoo.ru/lab/subject/6/
https://uchitelya.com/biologiya/129233-prezentaciya-biopolimery-nukleinovye-kisloty-10-klass.html
https://uchitelya.com/biologiya/129233-prezentaciya-biopolimery-nukleinovye-kisloty-10-klass.html
https://yandex.ru/video/preview/8925588310300366494
https://zaochnik-com.com/spravochnik/biologija/nadklass-ryby/nakoplenie-atf/
https://zaochnik-com.com/spravochnik/biologija/nadklass-ryby/nakoplenie-atf/
https://www.youtube.com/watch?v=7f5n96Em6UI
https://www.youtube.com/watch?v=4d8CJCTu1ZM
https://wika.tutoronline.ru/biologiya-prirodovedenie/class/5/chto-nuzhno-znat-o-prokariotahosnovnye-svedeniya-po-biologii
https://wika.tutoronline.ru/biologiya-prirodovedenie/class/5/chto-nuzhno-znat-o-prokariotahosnovnye-svedeniya-po-biologii
https://wika.tutoronline.ru/biologiya-prirodovedenie/class/5/chto-nuzhno-znat-o-prokariotahosnovnye-svedeniya-po-biologii
https://nauka.club/biologiya/funktsii-kletochnoy-membrany.html
https://nauka.club/biologiya/funktsii-kletochnoy-membrany.html
https://www.youtube.com/watch?v=3Ta4tGk1DfI

https://www.youtube.com/watch?v=XvCFC rnkgk

https://moodle.kstu.ru/pluginfile.php/245166/mod_resourc
e/content/1/buonorusa%20JIexkimsn%203.%20Knerounsiii%

T10BEpXHOCTHEIH annapat KieTkn 1 0 13102023 ) omennY200pranmsanm%20xisoro. %204.%201. pdf
https.//www.youtube.com/watch?v=rhL Y gf9i5m8
O/ HOMEMGPAHHEIE OPrAHOHM B! KIIETKH. https://urok.1sept.ru/artic|e_s/594022
[IpakTrueckas padota «3ydeHue https://p_edportal.net/starshle— . .
19 0.5 16.10.2023 klassy/biologiya/laboratornaya-rabota-3-dvizhenie-
JBWKEHUS IUTOIIA3MBI B PACTUTEIIbHBIX citoplazmy-v-kletke-10-klass-1158480
KJICTKAX» https://www.youtube.com/watch?v=0iNMCokekiM
ITosryaBTOHOMHBIE OPraHOM/IbI KIETKH: https://urok.1sept.ru/articles/521001
20 MUTOXOHJIPUH, TUIacTU b, JJabopaTopHast 05 18.10.2023 https://www.youtube.com/watch?v=_ujGAVV4FHc
pabota «VccnenoBaHue mia3Mon3a u ' o https://urok.1sept.ru/articles/538463
JICTIA3MOJIH3a B PACTUTEIBHBIX KIETKaX)» https://www.youtube.com/watch?v=DvYskTI--tl
https://maximumtest.ru/uchebnik/10-

21 HememOpaHHbIe OpraHou bl KIETKH 0 20.10.2023 klass/biologiya/nemembrannye-organoidy
https://www.youtube.com/watch?v=ImeiyQ5wUQc
https://urok.1sept.ru/articles/643527

22 Crpoenue u GyHKLIUH s7ipa 0 23.10.2023 https://uchitelya.com/biologiya/190857-prezentaciya-
yadro-ego-stroenie-i-funkcii.html

CpaBHI/ITCJ'II)Haﬂ XapaKTepI/ICTI/IKa KJICTOK i
syKkapuor. JlaGopatopHas pabora https://urol_<.1sept.ru/art_lcles(629284 _
23 0.5 25.10.2023 https://uchitelya.com/biologiya/79474-metodicheskaya-
«M3yueHne CTpoeHHS KIETOK pa3InyHbIX - . .
razrabotka-izuchenie-stroeniya.html
OpPTaHU3MOB»
ACCI/IMI/IJ'ISIHI/ISI U JUCCUMUWIIAIIUSA — IIBC
CTOPOHBI MeTabou3Ma. Tumel oOMeHa
24 semects. Jlaboparopnas pabora 0 27.10.2023 https://content.edsoo.ru/lab/subject/6/

«M3yueHne KaTaTuTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJiasbl)»



https://www.youtube.com/watch?v=XvCFC_rnkgk
https://moodle.kstu.ru/pluginfile.php/245166/mod_resource/content/1/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%203.%20%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9%20%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B6%D0%B8%D0%B2%D0%BE%D0%B3%D0%BE.%20%D0%A7.%201..pdf
https://moodle.kstu.ru/pluginfile.php/245166/mod_resource/content/1/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%203.%20%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9%20%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B6%D0%B8%D0%B2%D0%BE%D0%B3%D0%BE.%20%D0%A7.%201..pdf
https://moodle.kstu.ru/pluginfile.php/245166/mod_resource/content/1/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%203.%20%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9%20%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B6%D0%B8%D0%B2%D0%BE%D0%B3%D0%BE.%20%D0%A7.%201..pdf
https://www.youtube.com/watch?v=rhLYgf9i5m8
https://urok.1sept.ru/articles/594022
https://pedportal.net/starshie-klassy/biologiya/laboratornaya-rabota-3-dvizhenie-citoplazmy-v-kletke-10-klass-1158480
https://pedportal.net/starshie-klassy/biologiya/laboratornaya-rabota-3-dvizhenie-citoplazmy-v-kletke-10-klass-1158480
https://pedportal.net/starshie-klassy/biologiya/laboratornaya-rabota-3-dvizhenie-citoplazmy-v-kletke-10-klass-1158480
https://www.youtube.com/watch?v=0iNMCokekiM
https://urok.1sept.ru/articles/521001
https://www.youtube.com/watch?v=_ujGAVv4FHc
https://urok.1sept.ru/articles/538463
https://www.youtube.com/watch?v=DvYskTl--tI
https://maximumtest.ru/uchebnik/10-klass/biologiya/nemembrannye-organoidy
https://maximumtest.ru/uchebnik/10-klass/biologiya/nemembrannye-organoidy
https://www.youtube.com/watch?v=ImeiyQ5wUQc
https://urok.1sept.ru/articles/643527
https://uchitelya.com/biologiya/190857-prezentaciya-yadro-ego-stroenie-i-funkcii.html
https://uchitelya.com/biologiya/190857-prezentaciya-yadro-ego-stroenie-i-funkcii.html
https://urok.1sept.ru/articles/629284
https://uchitelya.com/biologiya/79474-metodicheskaya-razrabotka-izuchenie-stroeniya.html
https://uchitelya.com/biologiya/79474-metodicheskaya-razrabotka-izuchenie-stroeniya.html
https://content.edsoo.ru/lab/subject/6/

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas

https://urok.1sept.ru/articles/621795
https://www.youtube.com/watch?v=_3-zbh88Hz40

25 pabota «3yueHne epMCHTATHBHOIO 0.5 06.11.2023 https://uchitelya.com/biologiya/191453-laboratornaya-
PacIiCIUICHIA ICPOKCHAA BOAOPOAa B rabota-izuchenie-fermentativnogo-rasschepleniya.html
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)

https://urok.1sept.ru/articles/556930

26 benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI 0 08.11.2023 https://ivgma.ru/attachments/16524

https://www.youtube.com/watch?v=jenDZrbk308

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 0 10.11.2023 https://urok.1sept.ru/articles/621900

28 dorocunTe3 0 13.11.2023 https://urok.1sept.ru/articles/647225
Xemocuutes. JlaGopaTopHas pa6ota https://uch|telvfe1.com/b|0Iomva/1?8194—_prakt|ch_eskava—

rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-

29 «CpaBHeHHE IpoIeccoB POTOCHHTE3A U 0.5 15.11.2023 Klass.html
XCMOCHHTC3a» https://urok.1sept.ru/articles/522304
AHa’poOHbBIE OpraHu3Mbl. Bubl ) ) )

Sp0serms. JlabonaropHas paGora https://myslide.ru/presentation/brozhenie

30 g - 71a00paTop ; P 0  17.11.2023 https://pandia.org/text/81/493/52903.php
«-paBHCHHC TIPOLECCOB OPOKCHUA 1 https://www.youtube.com/watch?v=RwWy2AZZjFw
JIBIXaHUSD)

https://urok.1sept.ru/articles/419476
AdpoOHBIE OpraHU3MBbl. DTarbl https://www.youtube.com/watch?v=g4J8JkeMpOl

31 0 20.11.2023 3 ) 3 .

JHEPreTU4ecKoro oOMeHa https://natworld.info/nauki-o-prirode/aeroby-opredelenie-i-
kto-otnositsya-k-aerobnym-organizmam
DHeprusi MeMOpaHHOTO TPaJUeHTa https://obrazovanie-gid.ru/pereskazyl/sintez-atf-kratko-i-

32 npoTtoHoB. CuaTe3 AT®: pabora 0 22.11.2023  ponyatno.html
npoToHHOH AT®-cuHTa3bI https://www.youtube.com/watch?v=Exsq3RVdbgk

33 Peakiiuu Matpu4HOTO CHHTE3a 0 24.11.2023 https://urok.1sept.ru/articles/623149

34 Tpanckpunuus — MaTpU4YHbIA CUHTE3 0 27 11.2023 https://vk.com/video-189531032_ 456239131
PHK - https://100ballov.kz/mod/page/view.php?id=1611

35 Tpancasiuus u e€ sTarbl 0 29.11.2023 https://shareslide.ru/biologiya/prezentatsiya-po-biologii-



https://urok.1sept.ru/articles/621795
https://www.youtube.com/watch?v=_3-zb88Hz40
https://uchitelya.com/biologiya/191453-laboratornaya-rabota-izuchenie-fermentativnogo-rasschepleniya.html
https://uchitelya.com/biologiya/191453-laboratornaya-rabota-izuchenie-fermentativnogo-rasschepleniya.html
https://urok.1sept.ru/articles/556930
https://ivgma.ru/attachments/16524
https://www.youtube.com/watch?v=jenDZrbk3o8
https://urok.1sept.ru/articles/621900
https://urok.1sept.ru/articles/647225
https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-klass.html
https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-klass.html
https://uchitelya.com/biologiya/178194-prakticheskaya-rabota-sravnenie-processov-fotosinteza-i-hemosinteza-10-klass.html
https://urok.1sept.ru/articles/522304
https://myslide.ru/presentation/brozhenie
https://pandia.org/text/81/493/52903.php
https://www.youtube.com/watch?v=RwWy2AZZjFw
https://urok.1sept.ru/articles/419476
https://www.youtube.com/watch?v=g4J8JkeMp0I
https://natworld.info/nauki-o-prirode/aeroby-opredelenie-i-kto-otnositsya-k-aerobnym-organizmam
https://natworld.info/nauki-o-prirode/aeroby-opredelenie-i-kto-otnositsya-k-aerobnym-organizmam
https://obrazovanie-gid.ru/pereskazy1/sintez-atf-kratko-i-ponyatno.html
https://obrazovanie-gid.ru/pereskazy1/sintez-atf-kratko-i-ponyatno.html
https://www.youtube.com/watch?v=Exsq3RVdbgk
https://urok.1sept.ru/articles/623149
https://vk.com/video-189531032_456239131
https://100ballov.kz/mod/page/view.php?id=1611
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-na-temu-translyatsiya-1

na-temu-translyatsiya-1
https://www.youtube.com/watch?v=A7fYn0mcblk

KonupoBanue amunokucnot. Poib

https://spravochnick.ru/biologiya/ribosomy ih struktura i

36 0 01.12.2023 ]
pubocom B OmocuHTEe3€e Oenka rol_v_sinteze_belka/
ObrAHI3ALIS FCHOMA Y [IDOKADHOT K https://childrenscience.ru/legacy/genetics/assets/gen3 page
37 P . Y mpokap 0 04122023 r.pdf
dyKaproT https://www.youtube.com/watch?v=am1R4VDg-pM
M . .
38 ONICKYTUPHBIC MEXAHHSMBI SKCMPECCH 0 06.12.2023 https://biology.su/molecular/gene-activity
TE€HOB Y 9YKapUOT
https://www.youtube.com/watch?v=6xXLAJxv5b8
B https://urok.1sept.ru/articles/635220
MPYCHl — BHEKJICTOYHbIE (DOPMBI KHU3HH 5 .
https://ped-kopilka.ru/blogs/nadejda-
39 u obnuratHeie mapa3uThl. [IpakTiuueckas 0.5 08.12.2023 : - . . - L
5 osipcova/integrirovanyi-urok-modelirovanie-virusov-s-
pabora «Co3naHue MOJIEIH BUPYCay pomoschyu-online-programy-virus-particle-explorer-i-
modulnogo-origami.html
B .
40 HpYCHbIC 3a6one13aim;1 HenoBeKa, 0 11.12.2023 https://urok.1sept.ru/articles/654245
KUBOTHBIX, PACTECHUI
41 HanorexHomornu B OMOJIOTHH U MEIUIINHE 0 13.12.2023 https://urok.1sept.ru/articles/616910
. https://urok.1sept.ru/articles/569874
42 PKW3HCHHBIA IMKIL KICTKH 0 15.12.2023 https://www.youtube.com/watch?v=amEWT6FP_FQ
. https://pandia.ru/text/80/394/1698.php
43 Marpuranbiid crmres JIHK 0 18.12.2023 https://www.youtube.com/watch?v=-kKTF5eSIdJA
https://urok.1sept.ru/articles/653408
Xpomocomsl. JIaboparopHas pabota . i i Co
https://videouroki.net/razrabotki/praktichieskaia-rabota-
44 «M3ydeHne XpoMoCcOM Ha TOTOBBIX 0.5 20.12.2023 . o
izuchieniie-khromosom.html
MHUKpOHpenaparax» https://content.edsoo.ru/lab/subject/6/
45 Jlenenue KIETKH — MHTO3 0 22.12.2023 https://urok.1sept.ru/articles/645153
Tunsl knetok. KaprokuHes v IUTOKUHES. https://obzortelefonov.ru/kariokinez-i-tsitokinez-osnovnye-
46 Jlaboparopnas pabota «Habmonenue 0.5 25.12.2023 razlichiya.html

MHTO34a B KJICTKaX KOHYMKA KOPCIIKA JTyKa

https://znanio.ru/media/laboratornaya-rabota--6-mitoz-v-
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https://spravochnick.ru/biologiya/ribosomy_ih_struktura_i_rol_v_sinteze_belka/
https://childrenscience.ru/legacy/genetics/assets/gen3_pager.pdf
https://childrenscience.ru/legacy/genetics/assets/gen3_pager.pdf
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https://ped-kopilka.ru/blogs/nadejda-osipcova/integrirovanyi-urok-modelirovanie-virusov-s-pomoschyu-online-programy-virus-particle-explorer-i-modulnogo-origami.html
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https://urok.1sept.ru/articles/654245
https://urok.1sept.ru/articles/616910
https://urok.1sept.ru/articles/569874
https://www.youtube.com/watch?v=amEWT6FP_FQ
https://pandia.ru/text/80/394/1698.php
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://urok.1sept.ru/articles/653408
https://videouroki.net/razrabotki/praktichieskaia-rabota-izuchieniie-khromosom.html
https://videouroki.net/razrabotki/praktichieskaia-rabota-izuchieniie-khromosom.html
https://content.edsoo.ru/lab/subject/6/
https://urok.1sept.ru/articles/645153
https://obzortelefonov.ru/kariokinez-i-tsitokinez-osnovnye-razlichiya.html
https://obzortelefonov.ru/kariokinez-i-tsitokinez-osnovnye-razlichiya.html
https://znanio.ru/media/laboratornaya-rabota--6-mitoz-v-kletkah-koreshkov-luka-2778475

(Ha roTOBBIX MUKpOIIpEnaparTax)»

kletkah-koreshkov-luka-2778475

https://sdamzavas.net/1-23057.html
https://myslide.ru/presentation/skachat-zhiznennyj-cikl-

4 Perymttis JUSHEHHOTO LA KICTOK 0 27122023 yjenci-mitoticheskij-cikl-regulyaciya-mitoticheskogo-cikla-
ponyatie-ob-apoptoze
48 Opranusm Kak €IMHOE 11eJ10€ 0 29.12.2023 https://urok.1sept.ru/articles/598601
Tramm pacTerui. Ja6oparopHas pbabora https://www.youtube.com/watch?v=kAV4zFTy6Q8
49 1 p o p IZ P 0.5 08.01.2024 https://topuch.com/laboratornaya-rabota---izuchenie-
«M3yueHne TKaHeH pacTeHni» stroeniya-rastitelenih-tkanej/index.html
TkaHU )XUBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas pabota «/3yueHue Tkanen 0.5 10.01.2024 https://bio.1sept.ru/article.php?ID=200800908
SKUBOTHBIX)
https://nauka-
Opransl. Cucre OpPraHoOB. QHps.//naika-
51 Hpg bl ST MB6I pr };IB 05 12 01.2024 ishim.ru/uchitel/5klass/laboratornay rabota3.pdf
abopaTopHas pabota «KIyaeHue ' e https://kopilkaurokov.ru/biologiya/uroki/konspiekt-uroka-
OpTaHOB LBETKOBOT'O pACTCHHA» s-priezientatsiiei-orghany-i-sistiemy-orghanov
52 Omnopa Tena opraHu3mMoB 0 15.01.2024  https://www.youtube.com/watch?v=vOxT7HyONQ4
https://zaochnik-com.com/spravochnik/biologija/obschaja-
53 JIBr>KeHHE OpraHu3MOB 0 17.01.2024  biologija/dvizhenie-organizmov/
https://www.youtube.com/watch?v=c p91HtGGek
54 [TuTanue opraHu3MoB 0 19.01.2024  https://www.youtube.com/watch?v=5h8jRgblfaY
[HTaHIe TO3BOHOTHBIX KIBOTHEIX https://kopilkaurokov.ru/biologiya/presentacii/priezientatsi
55 - ' 0 22.01.2024 ia-po-tiemie-pishchievarieniie
HHICBAPHTCIIbHAA CHCTEMA HeToBeKa https://urok.1sept.ru/articles/639718
https://urok.1sept.ru/articles/599942
26 Jlerxanue OpraHu3MoB 0 24.01.2024 https://www.youtube.com/watch?v=1BLe4gblUKQ
57 JBIXaHHE TIO3BOHOUHEIX KHBOTHEIX H 0 26.01.2024 https://biouroki.ru/material/human/dyhanie.html
YyeJIOBEKa
58 TpaHCTOpT BElIECTE y OpraHH3MOB 0 29.01.2024 https://kopilkaurokov.ru/biologiya/uroki/transport_vieshch

iestv_v_orghanizmie
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https://www.youtube.com/watch?v=5h8jRgblfaY
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-po-tiemie-pishchievarieniie
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-po-tiemie-pishchievarieniie
https://urok.1sept.ru/articles/639718
https://urok.1sept.ru/articles/599942
https://www.youtube.com/watch?v=1BLe4gbIUKQ
https://biouroki.ru/material/human/dyhanie.html
https://kopilkaurokov.ru/biologiya/uroki/transport_vieshchiestv_v_orghanizmie
https://kopilkaurokov.ru/biologiya/uroki/transport_vieshchiestv_v_orghanizmie

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

https://thepresentation.ru/uncategorized/krovenosnaya-
sistema-pozvonochnyh

59 SKAUBOTHEBIX U YEJIOBEKA 0 31.01.2024 https://shareslide.ru/biologiya/prezentatsiya-evolyutsiya-
organov-krovoobrashcheniya
https://biouroki.ru/material/human/vydelenie.html

60 Brunenenue y opranusmon 0 02.02.2024 https://www.youtube.com/watch?v=3GAZWHK2Jps

61 3amura y OpraHu3MoB 0 05.02.2024 https://www.youtube.com/watch?v=myyHgVM3a-I
https://edu.vgsa.ru/pluginfile.php/189011/mod_resource/co

62 NMMmyHHas cucTeMa 4enoBeKa 0 07.02.2024 ntent/0/Texuus®%208.pdf

63 Paznpaxumocts u perynsuus y 0 09.02.2024 https://uchebnik.mos.ru/material_view/atomic_objects/104

OpraHu3MOB 61267
r .
64 YMOPaIbHAA PETYIIALHA 1 SHAOKPHIHAL 0 12.02.2024 https://urok.1sept.ru/articles/653848
CHCTEMA JKMBOTHBIX Y YEJIOBEKA
https: lide. i 7 f -

65 @DopMBI Pa3MHOKEHUS OPraHU3MOB 0 14.02.2024 psedinys I.de ru/pres_entatlon/8 630_farmy
razmnozheniya-organizmov
https://prezentacii.org/prezentacii/prezentacii-po-

66 Hososoe pasmHoxeHHe 0 16.02.2024 biologii/68637-polovoe-razmnozhenie.html
https://uchitelya.com/biologiya/145232-konspekt-uroka-

67 Meiios 0 19.02.2024 pervoe-i-vtoroe-meyoticheskie-deleniya-10-11-klass.html
https://www.youtube.com/watch?v=w 4hYfclaGQ

Tameroreres. OGpA30BAHUE 1 PA3BHTHE https://sharesl|dg.ru/bloloq|va/prezentat5|va—laboratornava—
TTOJIOBBIX KJIeToK. JlabopaTopHas paboTta rabota-nl-stroenie-polovyh
68 ' 05 21.02.2024 https://shareslide.ru/biologiya/prezentatsiya-po-biologii-
«M3yueHne cTpoeHHS MOJIOBBIX KJIETOK HA
gametogenez
TOTOBBIX MUKpOLpCTIapaTax» https://urok.1sept.ru/articles/576793
https://uchitelya.com/biologiya/138185-prezentaciya-

69 NuauBuyanbHOE pa3BUTHE OPTAHU3MOB 0 23.02.2024 individualnoe-razvitie-organizmov-ontogenez-10-

— OHTOI'CHE3 klass.html
https://yandex.ru/video/preview/12257052900689708169

70 3akiiajika OpraHoB M TKaHEH U3 0 26.02.2024 https://www.orgma.ru/files/kafedry/kafedra-



https://thepresentation.ru/uncategorized/krovenosnaya-sistema-pozvonochnyh
https://thepresentation.ru/uncategorized/krovenosnaya-sistema-pozvonochnyh
https://shareslide.ru/biologiya/prezentatsiya-evolyutsiya-organov-krovoobrashcheniya
https://shareslide.ru/biologiya/prezentatsiya-evolyutsiya-organov-krovoobrashcheniya
https://biouroki.ru/material/human/vydelenie.html
https://www.youtube.com/watch?v=3GAZWHK2Jps
https://www.youtube.com/watch?v=myyHqVM3a-I
https://edu.vgsa.ru/pluginfile.php/189011/mod_resource/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%208.pdf
https://edu.vgsa.ru/pluginfile.php/189011/mod_resource/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%208.pdf
https://uchebnik.mos.ru/material_view/atomic_objects/10461267
https://uchebnik.mos.ru/material_view/atomic_objects/10461267
https://urok.1sept.ru/articles/653848
https://myslide.ru/presentation/87630_formy-razmnozheniya-organizmov
https://myslide.ru/presentation/87630_formy-razmnozheniya-organizmov
https://prezentacii.org/prezentacii/prezentacii-po-biologii/68637-polovoe-razmnozhenie.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/68637-polovoe-razmnozhenie.html
https://uchitelya.com/biologiya/145232-konspekt-uroka-pervoe-i-vtoroe-meyoticheskie-deleniya-10-11-klass.html
https://uchitelya.com/biologiya/145232-konspekt-uroka-pervoe-i-vtoroe-meyoticheskie-deleniya-10-11-klass.html
https://www.youtube.com/watch?v=w_4hYfclaGQ
https://shareslide.ru/biologiya/prezentatsiya-laboratornaya-rabota-n1-stroenie-polovyh
https://shareslide.ru/biologiya/prezentatsiya-laboratornaya-rabota-n1-stroenie-polovyh
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-gametogenez
https://shareslide.ru/biologiya/prezentatsiya-po-biologii-gametogenez
https://urok.1sept.ru/articles/576793
https://uchitelya.com/biologiya/138185-prezentaciya-individualnoe-razvitie-organizmov-ontogenez-10-klass.html
https://uchitelya.com/biologiya/138185-prezentaciya-individualnoe-razvitie-organizmov-ontogenez-10-klass.html
https://uchitelya.com/biologiya/138185-prezentaciya-individualnoe-razvitie-organizmov-ontogenez-10-klass.html
https://yandex.ru/video/preview/12257052900689708169
https://www.orgma.ru/files/kafedry/kafedra-biologii/informatsiya-dlya-studentov/FF/1_kurs/Biology/%D0%A4%D0%A4_1%20%D0%BA%D1%83%D1%80%D1%81_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7%D0%B0.pdf

3apOJAbIIICBBIX JIUCTKOB

Poct 1 pa3BuTHE KUBOTHBIX.
Jlaboparopuas pabota «BrisiBicHHe

biologii/informatsiya-dlya-
studentov/FF/1_kurs/Biology/®® _1%20xypc_buonorus _
Jleximsa %200cHoBHBIEY0203aK0HOMEPHOCTH Y0200HTOr€H

e3a.pdf
https://www.youtube.com/watch?v=Uz-OraMzzio

https://uchitelya.com/biologiya/127684-prakticheskaya-
rabota-vyyavlenie-i-opisanie-priznakov.html

71 : .02. ;
IIPU3HAKOB CXOJCTBA 3apOAbILIEH 05 28.02.2024 https://urok.1sept.ru/articles/572517
IO3BOHOYHBIX KHBOTHEIX) https://www.youtube.com/watch?v=Q5fMHI2mZYA
Pa3MHoOxeHue 1 pa3BUTHE PACTEHUIA. https://www.youtube.com/watch?v=wgEA9nafv7c
72 Jlaboparopnas pabota «CTpoeHre OpraHoB 0.5 01.03.2024 https://uchitelya.com/biologiya/143954-laboratornye-
Pa3MHOMEHHSI BBICIIHX PACTCHUID» raboty-po-biologii-10-klass.html
73 Hctopus ctaHOBIEHUS U pa3BUTHUSA 0 04.03.2024 https://urok.1sept.ru/articles/530630
TeHETUKH KaK HayKH RS https://www.youtube.com/watch?v=i6V47Rxb-Zs
0 https://urok.1sept.ru/articles/642809
CHOBHDIC TOFATIVL I CHMBOJIB! TEHETHITH. https://myslide.ru/presentation/laboratornaya-rabota-4-
74 Jlaboparopuas padota «JIpo3odmia kak 0.5 06.03.2024 ) - ; T
5 . nablyudenie-normalnyx-i-mutantnyx-form-drozofil-i-ix
OUBEKT TEHCTHHECKUX HCCICAO0BAMHID https://www.youtube.com/watch?v=wxEI9glJ6\VVO
3aKOHOMEPHOCTU HACIEIOBaHUS
https://www.youtube.com/watch?v=1Q5Wa7Q4vTA
MpU3HAKOB. MOHOTHOpUTHOE - )
75 cxperBanie. TIpakTideckas paGora 05 11.03.2024 http://murmansk57.ru/pupil/task/10/bio/task/org/lab/5.pdf
"I/Ip H P P 5 ' T https://www.youtube.com/watch?v=AthMnM_fJx0
3YHCHHE pe3yIbTATOB MOHOTHOPHAHOTO https://urok.1sept.ru/articles/696127
CKpeUIMBaHus y Apo30duibr"
https://students-library.com/library/read/26712-raboty-
76 [MuTonornyeckre OCHOBHI 0 13.03.2024 qmen_deIa_-citoloqiceskie-osnovy-monoqibridnoqo-
MOHOTHOPHUIHOTO CKPEIIHBAHUS skresivania
https://www.youtube.com/watch?v=hBEwVS07yr4
77 AHanu3upymrolee CKPELUUBaHUE. 0 15.03.2024 https://urok.1sept.ru/articles/604061
HenonHoe moMuHHpOBaHKE R https://www.youtube.com/watch?v=FS00a6klIK8A
78 JIurnbpuiHoe CKpeuBaHme. 0.5 https://burayevatv.ucoz.net/prakt-tema_3.3-



https://www.orgma.ru/files/kafedry/kafedra-biologii/informatsiya-dlya-studentov/FF/1_kurs/Biology/%D0%A4%D0%A4_1%20%D0%BA%D1%83%D1%80%D1%81_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7%D0%B0.pdf
https://www.orgma.ru/files/kafedry/kafedra-biologii/informatsiya-dlya-studentov/FF/1_kurs/Biology/%D0%A4%D0%A4_1%20%D0%BA%D1%83%D1%80%D1%81_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7%D0%B0.pdf
https://www.orgma.ru/files/kafedry/kafedra-biologii/informatsiya-dlya-studentov/FF/1_kurs/Biology/%D0%A4%D0%A4_1%20%D0%BA%D1%83%D1%80%D1%81_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7%D0%B0.pdf
https://www.orgma.ru/files/kafedry/kafedra-biologii/informatsiya-dlya-studentov/FF/1_kurs/Biology/%D0%A4%D0%A4_1%20%D0%BA%D1%83%D1%80%D1%81_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7%D0%B0.pdf
https://www.youtube.com/watch?v=Uz-0raMzzio
https://uchitelya.com/biologiya/127684-prakticheskaya-rabota-vyyavlenie-i-opisanie-priznakov.html
https://uchitelya.com/biologiya/127684-prakticheskaya-rabota-vyyavlenie-i-opisanie-priznakov.html
https://urok.1sept.ru/articles/572517
https://www.youtube.com/watch?v=Q5fMHI2mZYA
https://www.youtube.com/watch?v=wgEA9nqfv7c
https://uchitelya.com/biologiya/143954-laboratornye-raboty-po-biologii-10-klass.html
https://uchitelya.com/biologiya/143954-laboratornye-raboty-po-biologii-10-klass.html
https://urok.1sept.ru/articles/530630
https://www.youtube.com/watch?v=i6V47Rxb-Zs
https://urok.1sept.ru/articles/642809
https://myslide.ru/presentation/laboratornaya-rabota-4-nablyudenie-normalnyx-i-mutantnyx-form-drozofil-i-ix
https://myslide.ru/presentation/laboratornaya-rabota-4-nablyudenie-normalnyx-i-mutantnyx-form-drozofil-i-ix
https://www.youtube.com/watch?v=wxEl9qlJ6V0
https://www.youtube.com/watch?v=IQ5Wa7Q4vTA
http://murmansk57.ru/pupil/task/10/bio/task/org/lab/5.pdf
https://www.youtube.com/watch?v=AthMnM_fJx0
https://urok.1sept.ru/articles/696127
https://students-library.com/library/read/26712-raboty-gmendela-citologiceskie-osnovy-monogibridnogo-skresivania
https://students-library.com/library/read/26712-raboty-gmendela-citologiceskie-osnovy-monogibridnogo-skresivania
https://students-library.com/library/read/26712-raboty-gmendela-citologiceskie-osnovy-monogibridnogo-skresivania
https://www.youtube.com/watch?v=hBEwVS07yr4
https://urok.1sept.ru/articles/604061
https://www.youtube.com/watch?v=FS00a6klK8A
https://burayevatv.ucoz.net/prakt-tema_3.3-compressed.pdf

[IpakTuyeckas padora «3yuenue

PE3yNbTaTOB TUTUOPUAHOTO CKPEIIMBaHUS

y Ap030(UITBI»

compressed.pdf
https://prezentacii.org/prezentacii/prezentacii-po-

biologii/64923-digibridnoe-skreschivanie.html

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO

https://kopilkaurokov.ru/biologiya/uroki/konspiekturokaizt
siklaurokovpoghienietikiedighibridnoieskrieshchivaniietsit

& CKpEIMBaHMs 0 18.03.2024 ologhichieskiieosnovydighibridnoghoskrieshchivaniia
https://www.youtube.com/watch?v=MjNpEY SP8iw
https://uchitelya.com/biologiya/81997-prezentaciya-tomas-

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 0 20.03.2024 morq'an—sceplen|'e-—qenov—10—klas"s.html .
https://prezentacii.org/prezentacii/prezentacii-po-
biologii/114147-sceplennoe-nasledovanie.html
https://urok.1sept.ru/articles/559580

81 XPpOMOCOMHAsI TEOPHS HACIICACTBEHHOCTH 0 22.03.2024 https:/www. youtube.com/watch?v=S93MISTaDpl
https://urok.1sept.ru/articles/668926

82 Tenernka nona 0 01.04.2024 https://www.youtube.com/watch?v=RaQeQyhSQ6c
https://agrotext?2.ru/bio/549554313.php

83 T'enoTym kaK nenoCTHAs CHCTEMA 0 03.04.2024 https://www.youtube.com/watch?v=FOHGPsprlgQ

T eHETHICCKIH KOHTPOID DA3BITHS https://studopedia.su/20 17863 geneticheskiy-kontrol-

84 © poTb P 0 05042024  razvitiya.html

PaCTCHHIH, JKUBOTHBIX 1 H9CJI0BCKA https://studfile.net/preview/5811554/page: 70/
https://videouroki.net/video/36-izmenchivost.html

85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 0 08.04.2024 thps://"za(?chnik—cc_)m.com/spr_avochnik/bioloqiia/obschaia—

U3MEHYUBOCTH biologija/izmenchivost-organizmov/
https://www.youtube.com/watch?v=AchNmkF6VxA
https://kopilkaurokov.ru/biologiya/presentacii/izmienchivo

86 MoauduKaMoHHas U3MEHYMBOCTE 0 10.04.2024 st priezientatsiia k uroku biologhii v 10 klassie

BapuanyoHHBIN psii U BApUallMOHHAs https://urok.1sept.ru/articles/662951
87 kpuBas. JlabopaTopHas pabora 05 12.04.2024 https://multiurok.ru/index.php/files/praktichieskoie-

«MccnenoBanre 3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON U3MEHUUBOCTH.

Zaniatiie-po-biologhii.html
https://www.youtube.com/watch?v=CKVZCAya03Q



https://burayevatv.ucoz.net/prakt-tema_3.3-compressed.pdf
https://prezentacii.org/prezentacii/prezentacii-po-biologii/64923-digibridnoe-skreschivanie.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/64923-digibridnoe-skreschivanie.html
https://kopilkaurokov.ru/biologiya/uroki/konspiekturokaiztsiklaurokovpoghienietikiedighibridnoieskrieshchivaniietsitologhichieskiieosnovydighibridnoghoskrieshchivaniia
https://kopilkaurokov.ru/biologiya/uroki/konspiekturokaiztsiklaurokovpoghienietikiedighibridnoieskrieshchivaniietsitologhichieskiieosnovydighibridnoghoskrieshchivaniia
https://kopilkaurokov.ru/biologiya/uroki/konspiekturokaiztsiklaurokovpoghienietikiedighibridnoieskrieshchivaniietsitologhichieskiieosnovydighibridnoghoskrieshchivaniia
https://www.youtube.com/watch?v=MjNpEYSP8iw
https://uchitelya.com/biologiya/81997-prezentaciya-tomas-morgan-sceplenie-genov-10-klass.html
https://uchitelya.com/biologiya/81997-prezentaciya-tomas-morgan-sceplenie-genov-10-klass.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/114147-sceplennoe-nasledovanie.html
https://prezentacii.org/prezentacii/prezentacii-po-biologii/114147-sceplennoe-nasledovanie.html
https://urok.1sept.ru/articles/559580
https://www.youtube.com/watch?v=S93MJSTgDpI
https://urok.1sept.ru/articles/668926
https://www.youtube.com/watch?v=RaQeQyhSQ6c
https://agrotext2.ru/bio/549554313.php
https://www.youtube.com/watch?v=F0HGPsprlgQ
https://studopedia.su/20_17863_geneticheskiy-kontrol-razvitiya.html
https://studopedia.su/20_17863_geneticheskiy-kontrol-razvitiya.html
https://studfile.net/preview/5811554/page:70/
https://videouroki.net/video/36-izmenchivost.html
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/izmenchivost-organizmov/
https://zaochnik-com.com/spravochnik/biologija/obschaja-biologija/izmenchivost-organizmov/
https://www.youtube.com/watch?v=AchNmkF6VxA
https://kopilkaurokov.ru/biologiya/presentacii/izmienchivost_priezientatsiia_k_uroku_biologhii_v_10_klassie
https://kopilkaurokov.ru/biologiya/presentacii/izmienchivost_priezientatsiia_k_uroku_biologhii_v_10_klassie
https://urok.1sept.ru/articles/662951
https://multiurok.ru/index.php/files/praktichieskoie-zaniatiie-po-biologhii.html
https://multiurok.ru/index.php/files/praktichieskoie-zaniatiie-po-biologhii.html
https://www.youtube.com/watch?v=CKVZCAyaO3Q

ITocTpoeHne BapuallMOHHOTO psifa U
BapHallMOHHOW KPUBOW»

I'enoTunuyeckas N3MEHINBOCTb.

https://compendium.school/biology/10-11klass/10.html

88 KoMOuHaTuBHAsI H3MEHUYNBOCTH 0 15.04.2024 https://www.youtube.com/watch?v=nFZcQwWEIQX8
MyTainmonHasi "3MEHUYUBOCTb.
89 [IpakTrueckas padorta «MyTanuu y 05 17.04.2024 https://urok.1sept.ru/art?c|es/640304
po30¢ bl (Ha TOTOBBIX https://urok.1sept.ru/articles/571135
MUKpOIpenaparax)»
3AKOHOMEPHOCTH MYTALHOHHOTO https://100urokov.ru/predmety/epigenetika
90 p9 yr 0 19.04.2024  https://visacon.ru/stati/37533-epigenomika.html
Tpomecea. JIUTCHETHIA | STHTCHOMUKA https://www.youtube.com/watch?v=h1ZKK900fzc
I'eneTuka yenoBeka. [IpakTuyeckas padbora https://urok.1sept.ru/articles/658588
91 . 0.5 22.04.2024
«CocTaBieHUE U aHAJIU3 POAOCIOBHON https://www.youtube.com/watch?v=DU1- LRGYIs
. https://urok.1sept.ru/articles/684941
92 MeTOE! MEIHIMHCKOH TeHETHKH 0 24.04.2024 https://www.youtube.com/watch?v=wm50sEgJcqU
3HaueHue mMe CKOI1 reHe
93 HAACTIHE METIIHEROM TEHETHIN B 0 26.04.2024 https://urok.1sept.ru/articles/635032
NPEAOTBPAIICHHI 1 HequIfH o https://www.youtube.com/watch?v=GeW-9aWUaYc
TEHETUYECKUX 3a00JIeBaHHI YeTTOBEKa
OCHOBHBIE OHSTHS CEJIEKIUU.
Jlaboparopnast pabora «3yuenue copToB https://uchportfolio.ru/materials/show/85985
94 . 0.5 29.04.2024
KYJIbTYPHBIX PAaCTEHHUN U TOPOJ] TOMAITHUX https://www.youtube.com/watch?v=0JsCWtpm1ldc
KUBOTHBIX)»
MeTobI CeNeKITMOHHOM pabOTHI.
95 Ta6o ﬂaTo Haﬂua ot «513 - 05 03.05.2024 https://www.youtube.com/watch?v=mpujLRRSEwk
paToOpHai p y? ' o https://bio.1sept.ru/view_article.php?ID=200900606
METO/IOB CEJICKITUU PACTCHHIN
JloCTHXKEHHS CeNEKIIUU PACTEHUN U https://studfile.net/preview/2229137/page:21/
96 KHUBOTHBIX. [IpakTyeckas pabora 0 10.05.2024  https://myslide.ru/presentation/selekciyadostigheniyaiprobl
«IIpuBUBKa pacTeHUI emy
97 CoxpaHeHue, U3y4eHHUE U UCTIOIh30BaHHE 0 13.05.2024 https://myslide.ru/presentation/rastitelnye-geneticheskie-



https://compendium.school/biology/10-11klass/10.html
https://www.youtube.com/watch?v=nFZcQwElQX8
https://urok.1sept.ru/articles/640304
https://urok.1sept.ru/articles/571135
https://100urokov.ru/predmety/epigenetika
https://visacon.ru/stati/37533-epigenomika.html
https://www.youtube.com/watch?v=h1ZKK9oOfzc
https://urok.1sept.ru/articles/658588
https://www.youtube.com/watch?v=DU1-_LRG9ls
https://urok.1sept.ru/articles/684941
https://www.youtube.com/watch?v=wm50sEgJcqU
https://urok.1sept.ru/articles/635032
https://www.youtube.com/watch?v=GeW-9aWUaYc
https://uchportfolio.ru/materials/show/85985
https://www.youtube.com/watch?v=oJsCWtpm1dc
https://www.youtube.com/watch?v=mpujLRR8Ewk
https://bio.1sept.ru/view_article.php?ID=200900606
https://studfile.net/preview/2229137/page:21/
https://myslide.ru/presentation/selekciyadostigheniyaiproblemy
https://myslide.ru/presentation/selekciyadostigheniyaiproblemy
https://myslide.ru/presentation/rastitelnye-geneticheskie-resursy-v-selekcii-rastenij

TEHETUYECKUX PECYPCOB

resursy-v-selekcii-rastenij

buorexnonorusa xak HayKa U OTpaciib

https://helpiks.org/8-39041.html

98 npousBoJicTBa. [IpakTuueckas pabora 1 0.5 15.05.2024 https://www.youtube.com/watch?v=vxGIwe 1kagA
«M3ydyenne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHBIE HaIlPaBJICHUS! CHHTETUYECKOM 1 0 17.05.2024 https://scfh.ru/papers/sinteticheskaya-biologiya/
OMOJIOr U T https://www.youtube.com/watch?v=1YPFvPU21JA
https://myslide.ru/presentation/skachat-xromosomnaya-
100 XpoMOCOMHAsI MH)KEHEPHUs 1 0 20.05.2024  inzheneriya
https://www.youtube.com/watch?v=y9 hY1KpXaY
https://urok.1sept.ru/articles/419806
101 T'ennas urxeHepus. 1 0 22.05.2024 https://www.youtube.com/watch?v=MwwsC2tgtaQ
102 Meauumnackine ONOTEXHOJIOTUN 1 0 24.05.2024 https://showslide.ru/biotekhnologii-medicine-762010
OBILIEE KOJIMYECTBO YACOB I10 135
[TPOTPAMME 102 '



https://myslide.ru/presentation/rastitelnye-geneticheskie-resursy-v-selekcii-rastenij
https://helpiks.org/8-39041.html
https://www.youtube.com/watch?v=vxGIwe1k98A
https://scfh.ru/papers/sinteticheskaya-biologiya/
https://www.youtube.com/watch?v=1YPFvPU21JA
https://myslide.ru/presentation/skachat-xromosomnaya-inzheneriya
https://myslide.ru/presentation/skachat-xromosomnaya-inzheneriya
https://www.youtube.com/watch?v=y9_hY1KpXaY
https://urok.1sept.ru/articles/419806
https://www.youtube.com/watch?v=MwwsC2tgtaQ
https://showslide.ru/biotekhnologii-medicine-762010

11 KJIACC

Ne KosmyecTBO yacos
Hara JJIeKTPOHHBIE HU(PPOBbIEC 00pa3oBaTeIbHbIE
n/ Tema ypoka B Mpakr I CCVDCLL
. cero paGoTLI y pecyp
1 OpodoniionHast Teopust Y. JlapsuHa 1 0 https://www.youtube.com/watch?v=3Hwn21gaSVI
5 JIBH>KyIIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1 0
JapBuny
3 Bopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN U 1 0 https://www.youtube.com/watch?v=H8Bv1BgQWw
HCKYCCTBEHHBIN 0TOOP A
@ .
4 OPMUPOBAETE CHETCTIHOCROI Te0piH 1 0 https://www.youtube.com/watch?v=Z2sTUF5yxMU
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 0 https://www.youtube.com/watch?v=syvTm_KKY4
MHUKPOIBOJIIOIHS X MAKPO3BOJTFOIIHS Q
6 [TonynAuus — syeMeHTapHas €IMHHALIA 1 0 https://yandex.ru/video/preview/6418236575135210
3BOJIIOLUN 508
3aKOH TeHETHYECKOTo paBHOBeCHS JIK.
Xapnau, B. BaitnOepra. JIaGoparopHnas pabota https://urok.1sept.ru/articles/504031

7 . 1 0.5 .

«BbIsIBIIEHNE U3MEHUNBOCTH y 0cO0€H 0THOrO https://www.youtube.com/watch?v=R2fns-Loqg_Y
BUJIA»
https://obrazovanie-gid.ru/konspekty/faktory-

8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1 0 evolyucii-11-klass-konspekt-uroka.html
https://www.youtube.com/watch?v=9o0ymNecPu_A
http://biologyonline.ru/index.php/zadaniya-s-

C) .0 0 ;
9 (ibexcr ocHoatests. IpPeKT GyreLIouHOro 1 0 razvernutym-otvetom/9-skhemy-moduli/237-effekt-
TOPJIBIIIIKA
butylochnogo-gorlyshka
Mutrpar. M3osmsiiu Doy isiii: https://infourok.ru/konspekt-uroka-na-temu-
10 parti. 5 YA 1 0 migraciya-kak-faktor-evolyucii-klass-800084.html

reorpaduueckas, Ononornueckas

https://kopilkaurokov.ru/biologiya/uroki/izoliatsiia



https://www.youtube.com/watch?v=3Hwn21gaSVI
https://www.youtube.com/watch?v=H8Bv1BgQWwA
https://www.youtube.com/watch?v=H8Bv1BgQWwA
https://www.youtube.com/watch?v=Z2sTUF5yxMU
https://www.youtube.com/watch?v=syvTm_KKY4Q
https://www.youtube.com/watch?v=syvTm_KKY4Q
https://yandex.ru/video/preview/6418236575135210508
https://yandex.ru/video/preview/6418236575135210508
https://urok.1sept.ru/articles/504031
https://www.youtube.com/watch?v=R2fns-Loq_Y
https://obrazovanie-gid.ru/konspekty/faktory-evolyucii-11-klass-konspekt-uroka.html
https://obrazovanie-gid.ru/konspekty/faktory-evolyucii-11-klass-konspekt-uroka.html
https://www.youtube.com/watch?v=9oymNecPu_A
http://biologyonline.ru/index.php/zadaniya-s-razvernutym-otvetom/9-skhemy-moduli/237-effekt-butylochnogo-gorlyshka
http://biologyonline.ru/index.php/zadaniya-s-razvernutym-otvetom/9-skhemy-moduli/237-effekt-butylochnogo-gorlyshka
http://biologyonline.ru/index.php/zadaniya-s-razvernutym-otvetom/9-skhemy-moduli/237-effekt-butylochnogo-gorlyshka
https://infourok.ru/konspekt-uroka-na-temu-migraciya-kak-faktor-evolyucii-klass-800084.html
https://infourok.ru/konspekt-uroka-na-temu-migraciya-kak-faktor-evolyucii-klass-800084.html
https://kopilkaurokov.ru/biologiya/uroki/izoliatsiia

EcrecTBeHHBII 0TOOp — HANPaBISAIOMINAN

11 0 https://urok.1sept.ru/articles/654153
(hakTOp IBOFOITUHN

12 Tososoil oT60 0 https://znanio.ru/media/tehnologicheskaya-karta-

P uroka-po-teme-polovoj-otbor-2643295

ITprcnoco6aeHHOCTh OPraHu3MOB Kak https://pandia.org/text/80/547/44650.php

13 pe3yabTaT MUKpodBoroIuu. JlaboparopHas 05 https://uchitelya.com/biologiya/84289-konspekt-
pabota «3ydyenue apoMop(o30B u ' uroka-prisposoblennost-organizmov-i-ee-
WMOAIANTAlUK Y PACTEHUH U KUBOTHBIX) otnositelnost-11-klass.html
[TpuMepbl MPUCTIOCOOIEHHUH Yy OPraHM3MOB: https://uchitelya.com/biologiya/151371-
MOP(OIIOrHIECcKUe, (PU3NOIOTUYECKUE, laboratornaya-rabota-vyyavlenie-prisposobleniy-u-

14 OMOXHMMUYECKHE, IIOBEIEHYECKHUE. 05 organizmov-ksrede-obitaniya-11-klass.html
Jlaboparopnast padota «IIpucnocobiaeHus ' https://obrazovanie-gid.ru/konspekty/konspekt-
OpPraHM3MOB M MX OTHOCHTEIIbHAS uroka-prisposoblennost-organizmov-k-srede-
LEI1eCO06PA3HOCT obitaniya-11-klass.html
B https://urok.1sept.ru/articles/527830

U], €T0 KPUTEPUU U CTPYKTYpa. ) ; .
15 Jlaboparopuas padora «CpaBHEHHUE BUIAOB 110 0.5 https://uchitelya.com/biologiya/168632-
parop P p A ' laboratornaya-rabota-sravnitelnaya-harakteristika-

MOP(}OITOTHIeCKOMY KPUTEPHIO) raznvh-vidov.html

16 Crpykrypa BUIA 0 https://urok.1sept.ru/articles/527830
BunooOpas3oBaHue kak pes a .

17 HAOODPASOBATHE KAk pesyIIbTat 0 https://urok.1sept.ru/articles/501129
MHUKPO3BOJTIOIUH

18 CBs13b MUKPO3BOJIIOLIMH U 3MHUIEMUOIOTUN 0

19 O600mmenue mo Teme «MUKPOIBOTIONHUS U €€
pe3ynabTaTeD)
Makpossomonus. [1ageonToornueckue .

20 p H 0 https://urok.1sept.ru/articles/591540
METOABI I/I3y7~IeHI/I$[ 3BOJIFOIIUN
Buoreorpaduueckue MeToabI U3YUECHUS

21 pad a i 0 https://www.youtube.com/watch?v=puFg2zRC03w

9BOJJOINH



https://urok.1sept.ru/articles/654153
https://znanio.ru/media/tehnologicheskaya-karta-uroka-po-teme-polovoj-otbor-2643295
https://znanio.ru/media/tehnologicheskaya-karta-uroka-po-teme-polovoj-otbor-2643295
https://pandia.org/text/80/547/44650.php
https://uchitelya.com/biologiya/84289-konspekt-uroka-prisposoblennost-organizmov-i-ee-otnositelnost-11-klass.html
https://uchitelya.com/biologiya/84289-konspekt-uroka-prisposoblennost-organizmov-i-ee-otnositelnost-11-klass.html
https://uchitelya.com/biologiya/84289-konspekt-uroka-prisposoblennost-organizmov-i-ee-otnositelnost-11-klass.html
https://uchitelya.com/biologiya/151371-laboratornaya-rabota-vyyavlenie-prisposobleniy-u-organizmov-ksrede-obitaniya-11-klass.html
https://uchitelya.com/biologiya/151371-laboratornaya-rabota-vyyavlenie-prisposobleniy-u-organizmov-ksrede-obitaniya-11-klass.html
https://uchitelya.com/biologiya/151371-laboratornaya-rabota-vyyavlenie-prisposobleniy-u-organizmov-ksrede-obitaniya-11-klass.html
https://obrazovanie-gid.ru/konspekty/konspekt-uroka-prisposoblennost-organizmov-k-srede-obitaniya-11-klass.html
https://obrazovanie-gid.ru/konspekty/konspekt-uroka-prisposoblennost-organizmov-k-srede-obitaniya-11-klass.html
https://obrazovanie-gid.ru/konspekty/konspekt-uroka-prisposoblennost-organizmov-k-srede-obitaniya-11-klass.html
https://urok.1sept.ru/articles/527830
https://uchitelya.com/biologiya/168632-laboratornaya-rabota-sravnitelnaya-harakteristika-raznyh-vidov.html
https://uchitelya.com/biologiya/168632-laboratornaya-rabota-sravnitelnaya-harakteristika-raznyh-vidov.html
https://uchitelya.com/biologiya/168632-laboratornaya-rabota-sravnitelnaya-harakteristika-raznyh-vidov.html
https://urok.1sept.ru/articles/527830
https://urok.1sept.ru/articles/501129
https://urok.1sept.ru/articles/591540
https://www.youtube.com/watch?v=puFg2zRC03w

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

https://www.youtube.com/watch?v=eJhtaiEbdWE

22 MOP(OOTHHIECKHE METO/Ib! H3YICHHS 0 https://www.youtube.com/watch?v=VVvAxotCLOWY
HBOJIIOLIMU
MonekyasapHO-TEHETUUECKUE,
23 OMOXHMMHUYCCKHE ¥ MATEMaTHYCCKUE METO IbI 0 https://www.youtube.com/watch?v=Ung539u_4gw
HU3YUCHUS SBOJIIOIIUU
24 OBIIIE 3AKOHOMEPHOCTH SBOIOLIHN 0 https://urok.1sept.ru/articles/615430
H p H https://www.youtube.com/watch?v=JArmAPbjr7E
o5 AnantuBHas paauanus. HepaBHoMepHOCTh 0 https://obrazovanie-gid.ru/dokumentaciya/pravilo-
TEMIIOB 3BOJIIOIUU adaptivnoj-radiacii-kratko.html
26 O6006menne o Teme «MaKpOIBOIIOIUS U €
PE3YJIbTAThI»
97 Hayunbie runote3bl NpoOUCXO0KAECHUS KU3HU 0 https://urok.1sept.ru/articles/527292
Ha 3emie https://www.youtube.com/watch?v=1irxpNeTWug
28 JloHay4HBI€ NIPEACTABICHUS O 3aPOKIACHUU https://knowledge.allbest.ru/biology/3c0b65635b2ac
JKU3HU 68b4d53a88421206¢37_0.html
https://obrazovanie-gid.ru/konspekty/osnovnye-
29 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLIUU etapy-neorganicheskoj-evolyucii-konspekt.html
https://www.youtube.com/watch?v=UCszj8YrN4Y
30 ['amoTe3b! 3apoKICHUS KHU3HU https://urok.1sept.ru/articles/100963
WcTopus 3emMau 1 METO/IbI €€ N3YUEeHHUS.
Jlaboparopnast pabota «3yuenue u https://pandia.ru/text/82/236/72425.php
31 0.5 .
OIMCAaHNE UCKOMAEMBIX OCTATKOB IPEBHUX https://www.youtube.com/watch?v=u7tuidNOuUo
OpPTaHHU3MOB»
https://www.youtube.com/watch?v=UCszj8YrN4Y
32 HauanpHbie 3Tansl OpraHuyecKou 3BOKOLHU https://oblakoz.ru/conspect/490704/evolyuciya-
kletki-endosimbioz
33 DBOJTIONHS DYKapUOT https://www.youtube.com/watch?v=ngvFV--DGR4



https://www.youtube.com/watch?v=eJhtaiEbdWE
https://www.youtube.com/watch?v=VvAxotCL0wY
https://www.youtube.com/watch?v=Ung539u_4gw
https://urok.1sept.ru/articles/615430
https://www.youtube.com/watch?v=JArmAPbjr7E
https://obrazovanie-gid.ru/dokumentaciya/pravilo-adaptivnoj-radiacii-kratko.html
https://obrazovanie-gid.ru/dokumentaciya/pravilo-adaptivnoj-radiacii-kratko.html
https://urok.1sept.ru/articles/527292
https://www.youtube.com/watch?v=1irxpNeTWug
https://knowledge.allbest.ru/biology/3c0b65635b2ac68b4d53a88421206c37_0.html
https://knowledge.allbest.ru/biology/3c0b65635b2ac68b4d53a88421206c37_0.html
https://obrazovanie-gid.ru/konspekty/osnovnye-etapy-neorganicheskoj-evolyucii-konspekt.html
https://obrazovanie-gid.ru/konspekty/osnovnye-etapy-neorganicheskoj-evolyucii-konspekt.html
https://www.youtube.com/watch?v=UCszj8YrN4Y
https://urok.1sept.ru/articles/100963
https://pandia.ru/text/82/236/72425.php
https://www.youtube.com/watch?v=u7tuidN0uUo
https://www.youtube.com/watch?v=UCszj8YrN4Y
https://oblakoz.ru/conspect/490704/evolyuciya-kletki-endosimbioz
https://oblakoz.ru/conspect/490704/evolyuciya-kletki-endosimbioz
https://www.youtube.com/watch?v=ngvFV--DGR4

OCHOBHBIE 3TaIbl HBOJIIOIUN PACTUTEIHHOTO
mupa. [Ipaktuueckas pabora «3ydyenue

https://urok.1sept.ru/articles/623209
https://pandia.ru/text/82/560/19055.php

34 0.5
0COOCHHOCTEH CTPOEHUSI PACTEHUN pa3HbIX https://www.youtube.com/watch?v=WUNJIBMSBB
OTJICIIOB» 0

35 OcHOBHBIE 3TaIlbl BOIOIUH KHBOTHOTO MUPa ittt rok Lssp s ilsial 12

. p https://www.youtube.com/watch?v=UbpPmL-Af30

DBosonus )kUBOTHBIX. [IpakTuyeckas pabora

36 «M3yduenne ocoOEHHOCTEH CTPOCHUS 0.5 https://urok.1sept.ru/articles/584635
IIO3BOHOYHBIX KUBOTHBIX»

37 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 https://yandex.ru/video/preview/3442090916122128
nepuoaam 941

38 MaccoBble BBIMUPAaHHSI — 3KOJIOTUYECKUE https://findslide.org/uncategorized/644846-
KPU3UCHI MPOIILIIOTO prezentatsiya-k-zanyatiyu-ekologicheskie-krizisy-v

39 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HUC, €TO https://ecologanna.ru/ekologicheskie-problemy/chto-
0COOEHHOCTH takoe-ekologicheskij-krizis
CoBpeMeHHas cucTeMa OpraHu4ecKoro .

40 P P https://www.youtube.com/watch?v=5ja-gNxUsto
MPOIILIOTO
OCHOBHBIE CHCTEMaTHYECKUE .

41 HOBHHE CHCTCMATHRECKHE TPYIHbL https://urok.1sept.ru/articles/580434
OpraHn3MoOB

42 O6061menue o teme «IIpoucxoxnenue u
pa3BUTHE )XU3HU Ha 3eMiiey

43 AHTpPOIIOJNIOTUsI — HayKa O 4EJIOBEKE https://www.youtube.com/watch?v=hbXg8Ebvtx4
PasBHTHE TPEACTABICHHI O TPOHCXOKICHHH https://urok.1sept.ru/articles/582751

44 P P https://www.youtube.com/watch?v=MRcNkVn2eL
YelioBeKa

A

MecTo yenoBeka B CUCTEME OPTaHUYECKOTO https://urok.1sept.ru/articles/534367

45 mupa. JlaboparopHas padora «3yuenue 0.5 https://helpiks.org/5-24644.html

0CcOOEHHOCTEH CTPOCHHUS CKeJleTa YeJIOBeKa,

https://www.youtube.com/watch?v=z9bcdkehePs



https://urok.1sept.ru/articles/623209
https://pandia.ru/text/82/560/19055.php
https://www.youtube.com/watch?v=WUNJrBMSBBo
https://www.youtube.com/watch?v=WUNJrBMSBBo
https://urok.1sept.ru/articles/507152
https://www.youtube.com/watch?v=UbpPmL-Af30
https://urok.1sept.ru/articles/584635
https://yandex.ru/video/preview/3442090916122128941
https://yandex.ru/video/preview/3442090916122128941
https://findslide.org/uncategorized/644846-prezentatsiya-k-zanyatiyu-ekologicheskie-krizisy-v
https://findslide.org/uncategorized/644846-prezentatsiya-k-zanyatiyu-ekologicheskie-krizisy-v
https://ecologanna.ru/ekologicheskie-problemy/chto-takoe-ekologicheskij-krizis
https://ecologanna.ru/ekologicheskie-problemy/chto-takoe-ekologicheskij-krizis
https://www.youtube.com/watch?v=5ja-qNxUsto
https://urok.1sept.ru/articles/580434
https://www.youtube.com/watch?v=hbXg8Ebvtx4
https://urok.1sept.ru/articles/582751
https://www.youtube.com/watch?v=MRcNkVn2eLA
https://www.youtube.com/watch?v=MRcNkVn2eLA
https://urok.1sept.ru/articles/534367
https://helpiks.org/5-24644.html
https://www.youtube.com/watch?v=z9bcdkehePs

CBA3AaHHLIX C IMPAMOXOKIACHHUCM

https://urok.1sept.ru/articles/603982

46 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a https://yandex.ru/video/preview/1640684853521939
7504
CooTHouIeHue OMOIOrNUECK coruai
47 HHCHHE DUOTOTHHACCKHR 1 COMHATLHRIX https://www.youtube.com/watch?v=ly RpH8EosU
(akTOpPOB B aHTPOIIOTEHE3E
48 OCHOBHLIE CTAMLIH AHTPONOreHesa https://urok.1sept.ru/articles/596686
A B https://www.youtube.com/watch?v=VtODcaUQpO8
https://www.youtube.com/watch?v=T2B30nuJ3rw
49 ITaneoreneTnka 1 majecorcHOMHUKA https://cyberleninka.ru/article/n/paleogenomika-
problemy-dostizheniya-perspektivy/viewer
https://bio.1sept.ru/article.php?1D=200101002
50 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA https://www.youtube.com/watch?v=6WmF3BENJR
S
Yenoseueckue pachl. [Ipaktuueckas padbota https://uchitelya.com/biologiya/29247-konspekt-
51 «M3ydeHne KOJIOTHUECKUX alarTaluii 0.5 uroka-chelovecheskie-rasy-11-klass.html
qeOBEKa» https://www.youtube.com/watch?v=CafhthtNTsU
https://thepresentation.ru/uncategorized/45079-
MexaucuuninHapHble METO/Ibl VR )
52 mezhdistsiplinarnye-svyazi-sovremennoy-
AHTPOIIOJIOTUU ,
antropologii
53 O6061menue o teme «IIpoucxoxaeHue
YEJIOBEKA — aHTPOTIOTEHE3)
54 3APOSKICHIE U DASBITIE SKOTOMHI https://urok.1sept.ru/articles/628944
POXA p https://www.youtube.com/watch?v=TRT5Ctr1dQOM
Mertoasl skonoruu. JlaboparopHas padota https://klgtu.ru/vikon/sveden/files/05.03.06_UMP_L
55 «M3ydeHne MeTOI0B IKOJIOTHIECKUX 0.5 R Obschaya ekologiya.pdf
HUCCIEIOBAHMI https://www.youtube.com/watch?v=LQVRhX1laxE
56 3HaueHne YKOJIOrMYECKUX 3HAHUN TSI https://www.youtube.com/watch?v=yGkUZoYOUN

YCJI0BCKAa

M



https://urok.1sept.ru/articles/603982
https://yandex.ru/video/preview/16406848535219397504
https://yandex.ru/video/preview/16406848535219397504
https://www.youtube.com/watch?v=ly_RpH8EosU
https://urok.1sept.ru/articles/596686
https://www.youtube.com/watch?v=VtODcaUQpO8
https://www.youtube.com/watch?v=T2B30nuJ3rw
https://cyberleninka.ru/article/n/paleogenomika-problemy-dostizheniya-perspektivy/viewer
https://cyberleninka.ru/article/n/paleogenomika-problemy-dostizheniya-perspektivy/viewer
https://bio.1sept.ru/article.php?ID=200101002
https://www.youtube.com/watch?v=6WmF3BENJRs
https://www.youtube.com/watch?v=6WmF3BENJRs
https://uchitelya.com/biologiya/29247-konspekt-uroka-chelovecheskie-rasy-11-klass.html
https://uchitelya.com/biologiya/29247-konspekt-uroka-chelovecheskie-rasy-11-klass.html
https://www.youtube.com/watch?v=CafhthtNTsU
https://thepresentation.ru/uncategorized/45079-mezhdistsiplinarnye-svyazi-sovremennoy-antropologii
https://thepresentation.ru/uncategorized/45079-mezhdistsiplinarnye-svyazi-sovremennoy-antropologii
https://thepresentation.ru/uncategorized/45079-mezhdistsiplinarnye-svyazi-sovremennoy-antropologii
https://urok.1sept.ru/articles/628944
https://www.youtube.com/watch?v=TRT5Ctr1dQM
https://klgtu.ru/vikon/sveden/files/05.03.06_UMP_LR_Obschaya_ekologiya.pdf
https://klgtu.ru/vikon/sveden/files/05.03.06_UMP_LR_Obschaya_ekologiya.pdf
https://www.youtube.com/watch?v=LQVRhX1IaxE
https://www.youtube.com/watch?v=yGkUZoYOUNM
https://www.youtube.com/watch?v=yGkUZoYOUNM

https://urok.1sept.ru/articles/648137

57
IKONOrHYECKUE GaKTOpb! https://www.youtube.com/watch?v=6c9Cr8U_u8
Abunornueckue GakTopsl. CBeT Kak
58 skosiornueckuii pakrop. JlabopaTtopHas 05 https://myslide.ru/presentation/svet--kak-
pabota «BpIsBI€HNE TPUCTIOCOOICHHI ' abioticheskij-faktor
OpFaHI/I3MOB K BJIMSIHHUIO CBECTA»
AbuoTtndeckue dakTopbl. Temneparypa kak
sKkosiorundeckuii haxrop. Jlaboparopua -
59 KojtoruecKuii GaxTop pat pHvﬂ 0.5 https://mybiblioteka.su/6-32691.html
pabota «BpIsBICHNE TPUCTIOCOOICHUIA
OpFaHI/ISMOB K BJIMSHUIO TGMHGpaTypI)I»
http://biolicey2vrn.ru/index/abioticheskie faktory v
lazhnost/0-660
AGuoTHUEcKHE haKTOpBL. BIaKHOCTS Kak https://for-tgacher.ru/_edu/b|oloq|va/d_oc-0||CU|3.htmI
o https://multiurok.ru/files/laboratornaia-rabota-
skosiormueckuii pakrop. JlabopaTopHas ) T ) ; ;
60 0.5 izuchieniie-prisposobliennosti-orghanizmov-k-
paboTta «AHATOMHUYECKHE OCOOCHHOCTH o . o
3 vliianiiu-razlichnykh-ekologhichieskikh-
pacTeHuii U3 pa3HbIX MECT OOUTAHUS» faktorov html
https://multiurok.ru/files/vlazhnost-ekologhichieskii-
faktor.html
https://urok.1sept.ru/articles/648137
61 Cpenpl oOuTaHUs OPraHU3MOB https://www.youtube.com/watch?v=AapOm8NVEG
w
https://kopilkaurokov.ru/biologiya/uroki/konspiekt-
uroka-na-tiemu-biologhichieskiie-ritmy-i-ikh-
62 buonoruueckue puTMbl -
znachieniie
https://www.youtube.com/watch?v=gcAoCou60t4
63 Kuznenusie popMbI OpraHu3MOB https://www.youtube.com/watch?v=MaiNxGKKksxc
64 buotnueckue GpakTops https://urok.1sept.ru/articles/530262
65 3HaueHue OMOTUYECKUX B3aUMOIECUCTBUAM I https://urok.1sept.ru/articles/520112

CYLIECTBOBAHMSI OPraHU3MOB B CpeJie

https://www.youtube.com/watch?v=DgRsXcBkfzw



https://urok.1sept.ru/articles/648137
https://www.youtube.com/watch?v=6c9Crn8U_u8
https://myslide.ru/presentation/svet--kak-abioticheskij-faktor
https://myslide.ru/presentation/svet--kak-abioticheskij-faktor
https://mybiblioteka.su/6-32691.html
http://biolicey2vrn.ru/index/abioticheskie_faktory_vlazhnost/0-660
http://biolicey2vrn.ru/index/abioticheskie_faktory_vlazhnost/0-660
https://for-teacher.ru/edu/biologiya/doc-cjjcuj3.html
https://multiurok.ru/files/laboratornaia-rabota-izuchieniie-prisposobliennosti-orghanizmov-k-vliianiiu-razlichnykh-ekologhichieskikh-faktorov.html
https://multiurok.ru/files/laboratornaia-rabota-izuchieniie-prisposobliennosti-orghanizmov-k-vliianiiu-razlichnykh-ekologhichieskikh-faktorov.html
https://multiurok.ru/files/laboratornaia-rabota-izuchieniie-prisposobliennosti-orghanizmov-k-vliianiiu-razlichnykh-ekologhichieskikh-faktorov.html
https://multiurok.ru/files/laboratornaia-rabota-izuchieniie-prisposobliennosti-orghanizmov-k-vliianiiu-razlichnykh-ekologhichieskikh-faktorov.html
https://multiurok.ru/files/vlazhnost-ekologhichieskii-faktor.html
https://multiurok.ru/files/vlazhnost-ekologhichieskii-faktor.html
https://urok.1sept.ru/articles/648137
https://www.youtube.com/watch?v=AapOm8NvEGw
https://www.youtube.com/watch?v=AapOm8NvEGw
https://kopilkaurokov.ru/biologiya/uroki/konspiekt-uroka-na-tiemu-biologhichieskiie-ritmy-i-ikh-znachieniie
https://kopilkaurokov.ru/biologiya/uroki/konspiekt-uroka-na-tiemu-biologhichieskiie-ritmy-i-ikh-znachieniie
https://kopilkaurokov.ru/biologiya/uroki/konspiekt-uroka-na-tiemu-biologhichieskiie-ritmy-i-ikh-znachieniie
https://www.youtube.com/watch?v=gcAoCou60t4
https://www.youtube.com/watch?v=MaiNxGKksxc
https://urok.1sept.ru/articles/530262
https://urok.1sept.ru/articles/520112
https://www.youtube.com/watch?v=DgRsXcBkfzw

oOuTanus

O6006mmenue mo Teme «OpraHu3Mbl U cpenia

66
oouTaHus»
67 DKOJIOTUYECKUE XapaKTEPUCTUKU TOMYJIAILINU https://www.youtube.com/watch?v=UGgmujl3kIM
OcHOBHBIE TOKA3ATENU MOMYJISIIUN: . . .
68 Ty — https://videouroki.net/video/21-osnovnye-
’ » BO3P ehkologicheskie-harakteristiki-populyacii.html
MOJIOBAas CTPYKTypa
OcHOBHbIE TOKA3aTENIN MOMYJISIINN:
69 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMepTHOCTB, MI/IFpaIII/II/I
https://spravochnick.ru/ekologiya/ekologiya popula
70 OKoJjorudeckasi CTpyKkTypa IonyJsuuu cii/struktura_populyaciy/
https://www.youtube.com/watch?v=MzxaZsXy-pw
71 T ——— S — https://urok.1sept.ru/articles/622145
yAn peryiuit https://www.youtube.com/watch?v=zHwLs8p8ykk
KpuBrsle pocTa YHCIEHHOCTH HOMYIISAIIAH.
12 p p i https://www.youtube.com/watch?v=IGORhYDAIPk
KpuBbie BBDKUBaHUS
Dkonornueckast HuIa Buza. Jlaboparopnas https://www.youtube.com/watch?v=1A14V4upkGlI
73 pabota «IIpucnocoOieHus: ceMsiH pacTeHUH K 0.5 https://multiurok.ru/index.php/files/prakticheskaia-
pacceeHuIo» rabota-po-izucheniiu-ekologicheskoi.html
74 Bup xak cucrema nonysisiui https://www.youtube.com/watch?v=_HVHKjt4wBQ
3aKOHOMEPHOCTH MOBEAECHUS U MUTPAIIUI .
75 p a pall https://urok.1sept.ru/articles/525254
>KUBOTHBIX
76 CooBIIECTEO OPIAHIIMOE — GHOLCHOS https://videouroki.net/video/23-ehkologicheskie-
. P a soobshchestva.html
77 O06006111eH1E 10 TEME «IKOJIOTHUS BUIOB U
MO YJIALIUI»
78 DKocucrema Kak OTKpbITasi CHCTEMA https://www.youtube.com/watch?v=7zrd8n_UIAE



https://www.youtube.com/watch?v=UGgmujl3klM
https://videouroki.net/video/21-osnovnye-ehkologicheskie-harakteristiki-populyacii.html
https://videouroki.net/video/21-osnovnye-ehkologicheskie-harakteristiki-populyacii.html
https://spravochnick.ru/ekologiya/ekologiya_populacii/struktura_populyaciy/
https://spravochnick.ru/ekologiya/ekologiya_populacii/struktura_populyaciy/
https://www.youtube.com/watch?v=MzxaZsXy-pw
https://urok.1sept.ru/articles/622145
https://www.youtube.com/watch?v=zHwLs8p8ykk
https://www.youtube.com/watch?v=IGORhYDAIPk
https://www.youtube.com/watch?v=1AI4V4upkGI
https://multiurok.ru/index.php/files/prakticheskaia-rabota-po-izucheniiu-ekologicheskoi.html
https://multiurok.ru/index.php/files/prakticheskaia-rabota-po-izucheniiu-ekologicheskoi.html
https://www.youtube.com/watch?v=_HVHKjt4wBQ
https://urok.1sept.ru/articles/525254
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html
https://videouroki.net/video/23-ehkologicheskie-soobshchestva.html
https://www.youtube.com/watch?v=7zrd8n_UiAE

KpyroBopor BelecTs 1 NOTOK SHEPTUH B

79 https://www.youtube.com/watch?v=cAeO_ XFEg40
JKOCHUCTEME
https://yandex.ru/video/preview/1769307860580686

80 OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI 7471
https://t414590.sch.obrazovanie33.ru/upload/site_fil

81 DKOJIOTHYECKUE TTUPAMUIBI es/90/6uonorus%2011%?20xnacc.pdf
https://www.youtube.com/watch?v=taxKx2uiDlIs
https://urok.1sept.ru/articles/553103

82 N3menenus cooOI11ecTB — CyKIECCHH https://videouroki.net/video/27-ehkologicheskaya-
sukcessiya.html
https://prezentacii.org/konspekty/konspekty-po-
biologii/21520-urok-v-11-klasse-po-teme-

83 [IpupoaHbIe 5KOCUCTEMBL. DKOCUCTEMBI 03€p ekosistema-vodoema.html

U peK. DKOCUCTEMbI MOPEH U OKEaHOB https://www.youtube.com/watch?v=1jpeY4wfOT |
https://videouroki.net/razrabotki/vodnyie-
ekosistiemy-i-ikh-mnoghoobraziie.html
https://myslide.ru/presentation/skachat-prirodnye-
zony-zemli-tajga--tundra--stepi--savanny--lesa--

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI .

84 . pustyni

TYHIP, JICCOB, CTCHICH, LTyCTBIHD https://4ege.ru/gia-po-geografii/63391-prirodnye-
zony-rossii.html
https://prezentacii.org/konspekty/konspekty-po-
pedagogike/68267-antropogennye-faktory-

85 AHTpPOIIOT€HHBIE SKOCUCTEMBI . .
vozdeystviya-na-biocenozy-11-klass.html
https://www.youtube.com/watch?v=EM8L49emDZs
https://www.youtube.com/watch?v=sjQDFymrxhQ

86 Ypboakocucremsl. [Ipaktuueckas pabota 05 https://infourok.ru/prezentaciya-po-ekologii-na-

«3ydyenue u onucaHue ypooIKOCHCTEMBI» ' temu-iskusstvennie-soobschestva-agroekosistemi-
urboekosistemi-kurs-spo-3864151.html

87 3akoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX https://urok.1sept.ru/articles/528800

B3aWMOJICVICTBUI OPraHU3MOB B SKOCHUCTEMAX

https://www.youtube.com/watch?v=EMTZ24PQ4d]I



https://www.youtube.com/watch?v=cAeO_XFEg40
https://yandex.ru/video/preview/17693078605806867471
https://yandex.ru/video/preview/17693078605806867471
https://t414590.sch.obrazovanie33.ru/upload/site_files/90/%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2011%20%D0%BA%D0%BB%D0%B0%D1%81%D1%81.pdf
https://t414590.sch.obrazovanie33.ru/upload/site_files/90/%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2011%20%D0%BA%D0%BB%D0%B0%D1%81%D1%81.pdf
https://www.youtube.com/watch?v=taxKx2uiDls
https://urok.1sept.ru/articles/553103
https://videouroki.net/video/27-ehkologicheskaya-sukcessiya.html
https://videouroki.net/video/27-ehkologicheskaya-sukcessiya.html
https://prezentacii.org/konspekty/konspekty-po-biologii/21520-urok-v-11-klasse-po-teme-ekosistema-vodoema.html
https://prezentacii.org/konspekty/konspekty-po-biologii/21520-urok-v-11-klasse-po-teme-ekosistema-vodoema.html
https://prezentacii.org/konspekty/konspekty-po-biologii/21520-urok-v-11-klasse-po-teme-ekosistema-vodoema.html
https://www.youtube.com/watch?v=1jpeY4wf0TI
https://videouroki.net/razrabotki/vodnyie-ekosistiemy-i-ikh-mnoghoobraziie.html
https://videouroki.net/razrabotki/vodnyie-ekosistiemy-i-ikh-mnoghoobraziie.html
https://myslide.ru/presentation/skachat-prirodnye-zony-zemli-tajga--tundra--stepi--savanny--lesa--pustyni
https://myslide.ru/presentation/skachat-prirodnye-zony-zemli-tajga--tundra--stepi--savanny--lesa--pustyni
https://myslide.ru/presentation/skachat-prirodnye-zony-zemli-tajga--tundra--stepi--savanny--lesa--pustyni
https://4ege.ru/gia-po-geografii/63391-prirodnye-zony-rossii.html
https://4ege.ru/gia-po-geografii/63391-prirodnye-zony-rossii.html
https://prezentacii.org/konspekty/konspekty-po-pedagogike/68267-antropogennye-faktory-vozdeystviya-na-biocenozy-11-klass.html
https://prezentacii.org/konspekty/konspekty-po-pedagogike/68267-antropogennye-faktory-vozdeystviya-na-biocenozy-11-klass.html
https://prezentacii.org/konspekty/konspekty-po-pedagogike/68267-antropogennye-faktory-vozdeystviya-na-biocenozy-11-klass.html
https://www.youtube.com/watch?v=EM8L49emDZs
https://www.youtube.com/watch?v=sjQDFymrxhQ
https://infourok.ru/prezentaciya-po-ekologii-na-temu-iskusstvennie-soobschestva-agroekosistemi-urboekosistemi-kurs-spo-3864151.html
https://infourok.ru/prezentaciya-po-ekologii-na-temu-iskusstvennie-soobschestva-agroekosistemi-urboekosistemi-kurs-spo-3864151.html
https://infourok.ru/prezentaciya-po-ekologii-na-temu-iskusstvennie-soobschestva-agroekosistemi-urboekosistemi-kurs-spo-3864151.html
https://urok.1sept.ru/articles/528800
https://www.youtube.com/watch?v=EMTZ24PQ4dI

MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,

http://moodle.spsu.ru/pluginfile.php/46714/mod_res

88 OpPraHU3MEHHOM, [ONYJIALIMOHHOM U ource/content/2/JIexunn%206.pdf
AKOCHCTEMHOM YPOBHSIX
89 Oo6o06menne o Teme «IKOJIOTHs — HayKa O
B3aMMOOTHOIIEHUAX OPTraHU3MOBY
b — 00 0
90 Mocgepa — obmeranetapras 060n104Ka https://www.youtube.com/watch?v=Au9laFcQrB0
3emMitu
https://yandex.ru/video/preview/1469501842567203
91 Yuenne B. W. Bepraackoro o 6uochepe 63 8 Y :
https://yandex.ru/video/preview/6439190888516166
92 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 809
93 KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKHE https://yandex.ru/video/preview/6439190888516166
IUKJIBI 809
30HATLHOCTS GEOCHEpEL. OCHOBHEIE GHOMSI https://nsportal_.ru/sh_kola/bloloqwall|bra_rv/20_1_4_/12/
94 04/razrabotka-integrirovannogo-uroka-biologii-i-
CyLIN .
geografii-po-teme
. https://myslide.ru/presentation/lekciya-9-biosfera-i-
95 Y cTOWYUBOCTH OHOCHEpHI " - . .
ee-ustojchivost-uchenie-vi-vernadskogo-o-biosfere-i
0O0600mieHue 110 Teme «buocdepa — .
96 merme o eme «Buochep https://urok.1sept.ru/articles/517270
riao0apHas DKOCUCTEMAY
97 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI https://www.youtube.com/watch?v=-_H4ymmkL7Y
98 BosieiicTare UenoBexa Ha GHocde https://egevip.ru/vozdejstvie-cheloveka-na-biosferu/
A T py https://www.youtube.com/watch?v=DUHdT9pcFfE
99 AHTPOIIOT€HHOE BO3JIEHCTBUE HA https://obrazovanie-qgid.ru/pereskazyl/vliyanie-
PacCTUTENBHBIN U )KUBOTHBIN MU cheloveka-na-rastitelnyj-i-zhivotnyj-mir-kratko.html
100 = Oxpana npupos! https://www.youtube.com/watch?v=QDZaj_MWz0s
OcHo € CTOM oro pas
101 HOBHBIC [PHHIHIILE yCTOHIHBOTO PA3BHTHA https://www.youtube.com/watch?v=zpl pM2Gu7k

4eJI0BEYECTBA U IPUPOIBI



http://moodle.spsu.ru/pluginfile.php/46714/mod_resource/content/2/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%206.pdf
http://moodle.spsu.ru/pluginfile.php/46714/mod_resource/content/2/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%206.pdf
https://www.youtube.com/watch?v=Au9IaFcQrB0
https://yandex.ru/video/preview/1469501842567203630
https://yandex.ru/video/preview/1469501842567203630
https://yandex.ru/video/preview/6439190888516166809
https://yandex.ru/video/preview/6439190888516166809
https://yandex.ru/video/preview/6439190888516166809
https://yandex.ru/video/preview/6439190888516166809
https://nsportal.ru/shkola/biologiya/library/2014/12/04/razrabotka-integrirovannogo-uroka-biologii-i-geografii-po-teme
https://nsportal.ru/shkola/biologiya/library/2014/12/04/razrabotka-integrirovannogo-uroka-biologii-i-geografii-po-teme
https://nsportal.ru/shkola/biologiya/library/2014/12/04/razrabotka-integrirovannogo-uroka-biologii-i-geografii-po-teme
https://myslide.ru/presentation/lekciya-9-biosfera-i-ee-ustojchivost-uchenie-vi-vernadskogo-o-biosfere-i
https://myslide.ru/presentation/lekciya-9-biosfera-i-ee-ustojchivost-uchenie-vi-vernadskogo-o-biosfere-i
https://urok.1sept.ru/articles/517270
https://www.youtube.com/watch?v=-_H4ymmkL7Y
https://egevip.ru/vozdejstvie-cheloveka-na-biosferu/
https://www.youtube.com/watch?v=DUHdT9pcFfE
https://obrazovanie-gid.ru/pereskazy1/vliyanie-cheloveka-na-rastitelnyj-i-zhivotnyj-mir-kratko.html
https://obrazovanie-gid.ru/pereskazy1/vliyanie-cheloveka-na-rastitelnyj-i-zhivotnyj-mir-kratko.html
https://www.youtube.com/watch?v=QDZaj_MWzos
https://www.youtube.com/watch?v=zpl_pM2Gu7k

PanronansHoe npupoa0onb»30BaHue U

https://urok.1sept.ru/articles/590493

102 COXPAHEHHE OHOTIOTHHECKOr0 pa3sHo00pasHs 1 https://www.youtube.com/watch?v=WhXaeFdcP5k
3emiu
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME



https://urok.1sept.ru/articles/590493
https://www.youtube.com/watch?v=WbXaeFdcP5k




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl u mponecchl, 11 kmace/ Tepemos A.B.,

ITerpocosa P.A., O01iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

METOANYECKOE Moco0ue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BHUJIEOYPOKHU
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