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MNOACHUTEJIBHASA 3AITUCKA

[Tporpamma no yueoHOMY npeamery "buosorust" (nanee - OMoJIOrHs) Ha YPOBHE CPEIHETO
obmrero oOpazoBaHus pa3zpaboTana Ha ocHOBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-@3
«O06 obOpazoBanuu B Poccuiickoii Deneparun», ®PI'OC COO, KoHmenmuu mnpenogaBaHus
ydeOHoro npeaMeTa «bruosorus» u OCHOBHBIX MOJIOKEHHH (eepaibHON pabodeli mporpamMmbl
BOCIIUTAHUS.

YueOubii npeamer «buonorus» yriyonéuaoro ypoBHs wu3ydeHus (10—11 xmaccer)
SIBJIIETCS OJHUM W3 KOMIIOHEHTOB MHpeaMeTHOM oOnactu «EcTecTBEeHHO-HAy4YHBIE MPEIMETHD.
Cornacao mnonoxenusMm PI'OC COO mnpodunbHble yuyeOHBIE MpeIMEThl, HU3ydaemble Ha
yriayOIE€HHOM ypOBHE, SIBJISIIOTCS crocoboM nuddepenimanum o0ydyeHUs: Ha YPOBHE CpPEIHEro
obmiero oO6pa3oBaHUs W MPU3BAHBI O00ECIEUUTH MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM,
CpeAHUM OOIIMM, CpeJHUM MpodecCHOHATBbHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaXIbIi U3 9TUX y4eOHBIX MPEIMETOB JI0JDKEH OBITh OPHEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30oBaTeNbHbIX, BOCIUTATEIbHBIX U PAa3BUBAIOIIMX 3aJ/1ay, CBA3aHHBIX C MpodopueHTanuen
0o0y4Jammxcss U CTUMYJUPOBAHMEM HHTEpeca K KOHKPETHOW O0O0JIaCTH HAyYHOTO 3HAHWUS,
CBSI3aHHOTO C OWOJOrMed, MEIUIIMHON, SKOJIOTHEW, MCHXOJOrHe, CIOPTOM WM BOCHHBIM
JIETIOM.

ITporpamma no yueOHoMy npenMetry "buonorus" naér npeacraBiieHue O LEIU U 3aJa4ax
u3ydeHus yuebHoro npenmMera «buosorus» Ha yriyOnEHHOM ypOBHE, OIIpeaeiseT 00s3aTelbHOe
(VHBapuaHTHOE) MpEeIMETHOE COMAEp)KaHHe, €ro CTPYKTypHPOBAHHME IO pasfeiaM U TeMmaM,
pacrpezesieHue 1Mo KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3y4eHHs Y4eOHOro MaTepuaa
C y4€TOM MEXNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3eH, JIOTMKM Yy4eOHOro Impoiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme mo OHOJIOTHH peann30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HM3yYCHHEM OWOJOrMH Ha YpOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHMS,
Omaromapss 4eMy TIPOCMATpUBAeTCs  HANpPaBIEHHOCTh Ha  TOCJIEAyIOIee  pa3BHUTHE
OMONIOrMYecKUX 3HAHUN, OPUEHTHPOBAHHBIX Ha (opMHpOBaHME E€CTECTBEHHO-HAy4YHOTO
MHUPOBO33pEHHS], SKOJIOTMUECKOr0 MBIIUICHHUS, NPEACTaBICHUN O 3710pOBOM 00pase *HU3HHU, Ha
BOCIIUTaHUE OEpeKHOTO OTHOLICHHS K OKpYy’Kallled NpupoaHol cpexe. B mporpamme mo
OMonoruu TaKkKe MOKa3aHbl BO3MOXKHOCTH yueOHoro mpeameTa «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M IPEAMETHBIM
pe3ynpTaTaM oOydeHUss U B (OPMHUPOBAHUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
JESITEbHOCTA O0YYaIOIIUXCSl 1O OCBOCHHUIO COAEPKAaHUSI OMOJIOTHY €CKOr0 O0pa3OBaHHS Ha
YpOBHE CpeHero odmiero oopa3oBaHusl.

Vuebuslit npeamer «buosiorus» Ha ypoBHE CpeqHero oOuero oopa3oBaHHs 3aBEpILAET
Ouonoruueckoe oOpazoBaHUE B LIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE U YriIyOJeHue 3HaHun
oOyyaromxcs O JKUBOW MpUPOJE, OCHOBAaX MOJEKYSIPHOM M KJIETOYHOM OuoJioruw,
SMOpPHOJIOTUN U OHOJIOIMHM pPa3BUTUS, [€HETUKH, CEJEKLIUU, OMOTEXHOJIOT U, SBOJIIOLNOHHOIO
yUEHHS ¥ SKOJIOTHH.

Nzyuenue yuebHoro npeameta «buonorus» Ha yriyOlIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYAIOLIMXCAd K MOCIEAYIONEMY IMOJTYYSHHIO OMOIOTHYecKOoro oOpa3oBaHUS B
By3aX M OpPraHM3aIMsIX CpemHero npodeccuoHanbHOro obpaszoBanus. OCHOBY €ro cojaep:KaHus
COCTaBJSIET CHUCTeMa OHMOJOTMYECKHX 3HAaHWW, MONYYEHHBIX MpPU H3yYEHUU OOydaroIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3eioB OWOJIOTMH Ha YPOBHE OCHOBHOTI'O OOIIEro
obpa3zoBanus, B 10—11 kmaccax 3Tu 3HaHMS MONY4arOT pa3BUTHE. Tak, pacIIupeHbl U YIIIyOJIeHBI
Ouonoruyeckue 3HaHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3Me YelOoBeKa,
O0IIMX 3aKOHOMEPHOCTSIX KH3HHU, JOMOJHUTEIbHO BKJIOYEHBI OMOJOTHYECKHE CBEIEHUS



MIPUKJIAJTHOTO U TOMCKOBOI'O XapakTepa, KOTOPblE MOXKHO HCIIOJb30BaTh KAK OPUEHTHUPHI IS
MOCJICYIOIIEro BbIOOpa npodeccuu. Bo3MokHa Takke MHTErparsi OMOJIOTHYSCKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMHU, MOTy4YEHHBIMU OO0YYAOIIMMHUCS NPH U3YUCHUH (PU3UKU, XUMHH,
reorpaduu ¥ MaTEMaTHUKH.

CrtpykTypa mporpaMMmbl 1o ydeOHOMY mpeameTy "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M 3BOJIONMOHHBIM MOAXOABI K M3y4deHHIo Ouosnoruu. CoriacHO MM, H3y4aroTcCs
CBOCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBIE JJI )KUBBIX CHCTEM PAa3HOI'0 yPOBHS OpraHM3alluH,
9BOJIIOLIMM OPraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OHOJIOTHYECKOro pa3HooOpasus
ianetsl. Tak, B 10 kiacce M3y4yaroTcs OCHOBBI MOJEKYJISPHOW M KIETOYHOW OHOJIOTHH,
SMOPHOJIOTUU U OMOJIOTUH Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTHUH U CUHTETHYECKON
OMONOruM, aKTyaTU3UpYyIOTCS 3HaHHUS OO0y4arolmuxcs Mo OOTaHWKE, 300JI0TMM, aHATOMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcsi 3BOMIOLMOHHOE YY€HHE, OCHOBBI DKOJIOTHUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buosorus» mnpu3zBaH 00€CEUUTh OCBOCHHME OO0y4arOUIMMUCS
OMOJIOTMUECKUX TEOpHUl W 3aKOHOB, HJEH, NPUHLUIOB M IpaBWI, JISKAIIUX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, 3HAHUW O CTPOEHHH, MHOI000pasuu u
OCOOEHHOCTSIX KJIETKM, OpraHu3Ma, HOMYJISIHUM, OUOLEHO03a, SKOCUCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JIOCTH)KEHUSX, COBPEMEHHBIX MCCIECIOBAaHUAX B OMOJIOTHMH, MPUKJIAAHBIX aCIEKTax
Ouonoruueckux 3HaHuu. [ pasBuUTHS U MOAJEp)KaHUs MHTEpeca O00yJaroumxcs K OHoJoruu
Hapsly CO 3HAYUTENIHFHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUH POrPaMMBbI 11O
OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHS TOW WJIM HHOMN
obnactu OMONOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apYOESKHBIX YUYEHBIX B peIIeHHE BaKHEHIINX
OMOIOTMYECKUX U SKOJOTUYECKUX MPOOIIEM.

Lenp n3ydyenust yuebnoro npeamera «buosnorus» Ha yriy0iIEHHOM ypOBHE — OBIaJICHUE
O0y4aloIMMHCA 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHOH OpraHU3alliil XHUBBIX CHCTEM
pa3HOro paHra v nNpuoOpeTeHne yMEHUH HCIOIb30BaTh 3TH 3HAHMS B (OPMUPOBAHUU HHTEpeca
K omnpenenéHHoON 00acTu MpoQecCHOHANBHON JesTeIbHOCTH, CBSI3aHHOW ¢ Omoyorueil, uim K
BBIOOpPY Y4eOHOTr0 3aBeACHHUS JJIs MPOIOJDKEHHS OMOJIOTMYECKOro 00 pa3oBaHMsL.

JlocTikeHre 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriy0ia€éHHOM ypoOBHE
o0ecreunBaeTcs peleHueM CIeayoIHX 3a1a4:

OCBOEHHE  OOYYaIOIIUMHUCS  CHUCTEMbl OMOJOTMYECKMX 3HaHHUWA: 00  OCHOBHBIX
OMOJIOTMUECKUX TEOpPUsX, KOHLENIUAX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IMpaBHiaX,
COCTaBJLSIIOLUIMX COBPEMEHHYID €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa; O CTpPOEHHH,
MHOT000pa3uu U OCOOEHHOCTSAX OMOJOrMYECKUX CUCTeM (KJeTKa, OpraHu3M, HOMYJISIIUS, BUJ,
OuoreoreHo3, Ouocdepa); O BBIJAIOIIMXCS OTKPHITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B
OuoIoruy;

O3HaKOMJIEHHE  OOydYaloIMXCs €  METOJaMU  IO3HAaHUS  JKUBOM  NPHUPOJBL:
UCCJIEZIOBATENILCKUMHU METO/IaMU OMOIOTHYECKUX HaYK (MOJIEKYISPHON U KIETOUYHOW OMOJIOTHH,
SMOPHONIOTUU ¥ OUOJIOTUU Pa3BHUTHUSI, TEHETUKHU U CEJIEKIIUU, OMOTEXHOJIOTHH U CHHTETHYECKON
OMONOruH, TMAJCOHTOJIOTUH, OKOJIOTHH); METOAAMH  CAMOCTOSITENIBHOTO  TPOBEACHUS
OMOJIOTMYeCKUX HCCIEIOBaHUNA B IJlabopaTopud W B mpupoae (HaOmroaeHue, M3MEpeHHe,
9KCIIEPUMEHT, MOJICIUPOBAHUE);

OBIIQZICHHE OOYYAIOUIMMHUCS YMEHHUSMHU: CaMOCTOSATEIbHO HaXOIWTh, AHAIU3UPOBATH H
UCIOJIb30BaTh OMOJOTHYECKYI0 HHPOPMAIIUIO; MOJIb30BaTHCS OMOJOrMYECKON TEPMUHOIOTHEN U
CUMBOJIUKOM; yCTaHaBiIMBAaThb CBSI3b MEXIY pa3BUTHEM OHOJOTMM M  COLMAIBHO-
HSKOHOMUYECKUMH U HKOJIOTUYECKUMHU MpOoOJeMaMH 4YeJIOBEUYECTBA; OLIEHUBATh MOCIEICTBUS



CBOEH JESITENbHOCTH IO OTHOLIEHHIO K OKpYXKarolled NpupoAaHON cpene, coOCTBEHHOMY
3MI0POBBI0 M 3JI0POBBIO  OKPYXKAIOMIMX JIIOJEH; OOOCHOBBIBATH M  COOJIIOJIATH  MEpPHI
npodrIaKTUKA HH(EKIIMOHHBIX 3a00JI€BaHUM, MTpaBUiia MOBEICHUS B MPUPOJE M 00eCIey CHUS
0e301acHOCTH COOCTBEHHOW KH3HENEITEILHOCTA B YPE3BBIYAMHBIX CUTYAIUSIX MPUPOTHOTO U
TEXHOT€HHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITUS B OOJACTH
OHOJIOTUH;

pa3BUTHE Y OOYYAIOIIMXCS MHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITHUSIMH U COBPEMEHHBIMU MCCIICIOBAHUSIMH B OWOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMH, METOJOJIOTHEH OMOJIOrMYEeCKOro HCCIeOBaHus, MPOBEICHUS
IKCIIEPUMEHTAIBHBIX HMCCICNOBAHUM, pEIICHUS OWOJIOTHYECKUX 3a/ad, MOJSIUPOBAHUS
OHMOIOrMYecKuX 0ObEKTOB U MPOIECCOB;

BOCIIUTaHUE Y OOYYaIOIMIMXCsl IIEHHOCTHOTO OTHOIICHHS K UBOH MPUPOJIE B IICJIOM U K
OTAENbHBIM €€ Oo0BeKTaM | ABJIECHUAM; (OPMUPOBAHHME DKOJIOTMYECKOW, T€HETHUYECKOU
rPaMOTHOCTH, OOMIEH KyJIbTYphl MOBEACHHS B TMPUPOJEC; MHTErpAllMd €CTECTBEHHO-HAYYHBIX
3HAHHMH;

nproOpeTeHNe 00YyYaIOMUMHUCS KOMIIETEHTHOCTH B PAIIMOHAIIEHOM MPUPOJIONOIb30BAHUN
(cobmroeHne mpaBUI TIOBEAEHUS B TPUPOAE, OXpaHbl BHUIOB, HKOCHCTEM, Omocdepsl),
COXpPaHEHUH COOCTBEHHOT'O 3/I0POBbSI U 3/I0POBBSl OKPYXKAIOMUX JIOAEH (COONMIOACHUS MEp
npoduiakTukd ~ 3a0oneBaHuid, oOecrieyeHne  0€30MaCHOCTH  JKU3HEACSATEIBHOCTH B
Ype3BBIYAIHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHWI M YMEHUH B ITOBCEIHEBHOW KU3HH,

CO3/IaHHME YCIOBUW JJIi OCO3HAHHOTO BBIOOpa OOyYarOmMMHCS WHIMBUAYATbHOM
00pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOIEMY TMPOQecCHOHATEHOMY
CaMOOIIPEIEICHUIO, B COOTBETCTBUHM C HWHAWBUAYATbHBIMH HMHTEpPECAMH M TOTPEOHOCTIMH
peruoHa.

OOmiee 4McIO0 4YacoB, OTBEAEHHBIX HA H3ydeHHE OHOJIOTMM Ha YIIyOJEHHOM YpOBHE
cpenHero obmero oopasoBaHus, coctaBisieT 204 yaca: B 10 wmacce — 102 gaca (3 uaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B Hezenmo).

OTtbop opraHm3anMOHHBIX (GOPM, METOIOB U CPEICTB OOy4YeHuss OHOIOruu
OCYIIECTBJISETCS C YUETOM crienu(uKU ero ColepskaHus M HaIpPaBJIEHHOCTH Ha MPOAOJDKEHHE
OHonornueckoro oOpa3oBaHHUs B OPraHU3AIMIX CPEAHEr0 MPO(ECCHOHAIBLHOTO U BBICIIErO
o0Opa3oBaHHsl.

OOs13aTeNnbHBIM yCIIOBUEM NpU OOyuyeHHUU OMOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE SIBJISIETCS
mpoBeieHne Ja0OpaTOpHBIX M TpakThyeckuX pabor. Taxke ywacte oOydaromuxcsi B
BBIMIOJIHEHUM TPOEKTHBIX U  Y4EOHO-HMCCIEHOBATENbCKUX paboT, TeMaThKa KOTOPBIX
OTIPEACISICTCS Y4YUTEIeM Ha OCHOBE HMMEIOIIUXCS MaTePHAIbHO-TEXHUUECKHX PECypCcoB U
MECTHBIX TPUPOJIHBIX YCIOBUM.



COJAEPKXAHUME OBYYEHUA
10 KJIACC

ConepxaHue NporpamMmbl, BBIACICHHOE  KYPCUBOM, HE BXOOUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecranuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKka

CoBpeMenHasi OMONOTHsSl — KOMIUIEKCHass Hayka. KpaTkast uctopusi pa3BUTHS OHMOJIOTHH.
buonornueckue Haykun u u3ydyaemble MU MpoOsieMbl. DyHaaMeHTanbHbIE, MPUKIATHBIE U
MTOMCKOBHIC HAYYHBIC MCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OHOJOrMU B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI
mupa. IIpodeccun, cBsizanHble ¢ Ouosioruei. 3HaYeHHME OHOJOTMM B MPAKTHYECKOU
NEeSTENbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SMCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOBIL.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I.
Mengens, B. . Bepuaackuii, 1. II. IlaBnoB, . . Meunukos, H. N. Basunos, H. B.
Tumodeer-PecoBckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabnuipt u cxembl: «CBsi3b OMONOTUU C APYrUMHU Haykammuy, «Cructema OMOIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M X U3yUeHHE

JKuBbie cucTeMBbl KaKk mpenaMeT u3ydeHus: Ononoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IE€JIOCTHOCTb, CIIO)KHOCTh U  YHOPSIOYEHHOCTb
CTPYKTYpBI, OTKpBITOCTb, CaMOOpPraHW3allMs, CaMOBOCIPOM3BEIECHHUE, pa3apa)kKMMOCTh,
M3MEHUYHUBOCTb, POCT U pa3BUTHE.

YpoBHHM OpraHu3aldd JKUBBIX CHUCTEM: MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MON yJISIUHOHHO-BUI0BOM, 3KOCHCTEMHBIN (OMOTeOIeHOTHYECK Ui ),
ounocdepubrii. [Ipomecchl, mpoucxoasinme B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKU KHBOTO.
Kuznp kak ¢opma cyuiectBoBaHus Matepuu. Hayku, nzyudaronme ,uBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aIHH.

W3yuenue KUBbIX cHCTeM. Meronsl Ouosnoruueckor Hayku. HaGmionenue, maMepeHwue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHaiu3. [loHATHe o0 3aBUCHMOM U HE3aBUCUMOU
nepemeHHol. [lmanupoBanme skcnepumenta. lloctanoBka u mpoBepka rumore3. HyneBas
runores3a. [Tonstue BeIOOpKH U €€ qocToBepHOCTH. Pa3dpoc B OGmonorndyeckux aaHHbiX. OLeHka
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJbTaToOB. [IpUUMHBI HCKa)KEHUsI pe3yIbTAaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOr O TECTA.

JdeMoHCcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPH3HAKH JKU3HW», «DBHONOrMYecKrne CHUCTEMBI»,
«CBOICTBA )XKUBOW MaTEpUN», «YPOBHU OPraHU3aLUU KUBOK MPUPOAb», «CTpOEHHE )KUBOTHOU
KIeTKn», «TKaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OPraHu3May,
«buoreorenosy, «buocdepar, «MeToabl U3ydeHuUs )KUBON TPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE JJIs1 IPOBECHUS HAOIOICHU I, U3MEPEHU,
9KCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonp3oBaHHe Pa3IMYHBIX METOAOB NMPU HU3YUCHUH KUBBIX
CUCTEMM.

Tema 3. buoJsiorusi KjieTkn



Knerka — cTpykTypHO-(QYyHKIMOHAIbHAs €IUHULA KUBOTO. VMICTOpUS OTKpBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBanu, M. Illnefinen, P. Bupxon).
OCHOBHBI€ TTOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.

MeTonbl MOJEKYJISIPHOH M KJIETOYHOM OHWOJIOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anekTpodope3, METoJH  MEYEHBIX AaTOMOB, JIU(QEpeHIHAIBPHOEC IEHTPU(PYTUpPOBAHUE,
KyJIIbTUBHUPOBAHUE KIETOK. M3yyeHue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyeHue Kiemox.

JdemoHcTpauuun

IToptpets: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneitnen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxeMbl: «CBETOBOM MHUKPOCKOIM», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUNY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpENapaThl pPacTUTEIbHBIX, KUBOTHBIX U
OaKTepuaNbHbIX KIETOK.

IIpakTuueckass padora «/3ydueHue MeTONOB KJIETOUHOW Oumosioruu (Xxpomartorpadus,
anekTpodopes, tuddepennuansHoe neHTpuyruposanue, [11IP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKU

XHUMHUYECKHI COCTAB KJIETKH. MaKkpo-, MUKPO- M YIbTPAMHKPO3JIEMEHTHL. Boia u €€ poib
KaK pacTBOPUTENA, pPEAreHTa, ydacTHe B CTPYKTYPHUPOBAHUHM KIETKH, TEIJIOPEryJIALUN.
MuHepaibHble BEllecTBa KJIETKH, X OMOJI0ruueckast pojb. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeuiecTBa KieTku. buonornueckue nomumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOil Monekynbl. IlepBuuHasi cTpykTypa Oenka, MENnTHAHAS
CBsi3b. BTOpHuuHas, TpeTHUYHas, 4eTBEpTUYHAs CTPYKTyphl. Jlenarypamnus. CBoiicTBa OENKOB.
Knaccuduxkanus 6enxoB. buonorndeckue QyHkuuu 60enkoB. /Ipuonul.

VYrnesonsl. MoHOcCaxapuabl, AUCaXapubl, OJUTOCaXapHIbl W moiucaxapuibl. OOt
IUTaH CTpOoeHHs W (U3NKO-XMMHUYECKHE CBOWCTBAa YTIIEBOAOB. buonormueckue ¢(yHKIUU
YTJIE€BOJIOB.

Jlununel.  I'mapodunbHoO-ruapodobHble  cBoiicTBa.  Knaccudukanus — IUNHIOB.
Tpurnuuepuast, poconunuasl, BOCKH, cTeporabl. buonornueckune ¢pyHkuu aunuaos. Oommue
CBOWCTBa OMOJOrMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMBbIKaHHIO,
HOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. [IHK u PHK. Ctpoenne HykiIeMHOBBIX KHUCJIOT. HyKI€OTHIBI.
[Mpunuun xommiementapHoctu. IIpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnupais.
Mectonaxoxaenue u ouonornueckue pynkuuu JJHK. Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenune mosekyibl AT®. Makpoapruueckue cBsizu B mojekyie AT®. buonornueckue
¢yaknuun  AT®. BoccraHoBieHHBIE TEPEHOCYMKH, UX (YHKOIUM B KIETKE. /[pyeue
HYKIeo3uompugocgpamol (HT®). CexBenupoBanue  JHK.  Memoowr  ecemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHast O6uonorus: OMOXUMUYECKHE U Ono(dU3MUecKue HUCCIECAOBAHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyn. Mooeruposanue cmpykmypsl u QyHKYul
Ouomonexyn u ux komniekcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMOIEKYI U
UX HENPUPOOHBIX AHANOZ08.

JleMoHCTpanuu

[TopTpetst: JI. [Tosmunr, x. Yotcon, ®. Kpuk, M. Yunkuuc, P. ®pankmun, @. Canrep, C.
[Ipy3unep.

[uarpammbl:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  INPUPOAE»,
«Pacnpenenenne XUMMYECKUX 3JIEMEHTOB B XKUBOM TPUPOIEN.



Tabmuuel u cxemsl: «llepuoguueckass Tabaua XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABDY, «BemectBa B cocraBe opraHuzMoB», «CTpOEHHE MOJIEKYIJbl OenKay,
«CTpyKTYyphl O€NKOBOI MOJEKynbl», «CTpoeHHue MOJEKyNl YrieBoaoB», «CTpoeHue MOJIeKyll
munuaoBy, «HykiaenHoBbie KUCIOThDY, «CTpoeHne MosieKkyJibl ATO».

O6opynoBaHue: XUMHYECKas MOCyJa 1 000pyA0BaHHE.

JlaGopaTropHas padora «OOHapyxeHHEe OETKOB C MOMOIIBI0 KAYeCTBEHHBIX PEAKITUi».

Jlabopatopnas padora «VccrnenoBaHre HYKJIEUMHOBBIX KHUCIIOT, BBIICJIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB).

Tema S. CTpoenne 1 QyHKIHMH KJIETKH

Tunel KJIETOK: SyKapuoTHuUecKas W Mpokapuotudeckas. CTpyKTypHO-(yHKIHNOHAIbHBIE
00pa3oBaHUsI KIETKH.

Crtpoenne mnpokapuoTuuyeckoid kieTkd. Kierounas creHka OakTepuili u  apxem.
Oco0eHHOCTH CTpOEHUS TeTepoTpodHON U aBTOTPOGHON MPOKAPUOTHUYECKUX KIETOK. MecTto u
POJIb TPOKAPHUOT B OMOIIEHO3aX.

Crtpoenne u (GyHKIMOHUpPOBAHUE dyKapuoThuueckon kieTku. [lna3smaTuueckas memOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTH4YecKOil MemOpanbl. TpaHCOpT BemiecTB uepes
I1a3MaTUYECKyl0 MeMOpaHy: maccuBHBIM (auddysus, obserdyéHHas audp¢ys3us), aKTUBHBIN
(mepBUYHBIN W BTOPUYHBIN akTUBHBIM TpaHcropt). [lomynponuraemocts mMemOpanbl. Pabora
HaTpU-KaJIueBOro Hacoca. DHIOLUTO3: MUHOLUTO3, (aronuTos. Jk301uTo3. Kierounas creHka.
CtpykTypa U QYHKIIMH KICTOYHON CTCHKU PacTEHHH, IpuOOB.

Huronnasma. Iluto3ons. IluTockener. JIBukeHue nuToriazMbl. OpraHouabl KJIETKH.
OnnomemOpaHHBIE OPraHOMABI KIIETKU: dHAomIasMatudeckas cetb (DIIC), anmapar I'onbmku,
JTM30COMBI, UX CTpoeHHE M (GYHKIMH. B3amMoOCBsI3b OJHOMEMOPAHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TpaHYISIPHOTO peTHKyIyma. Mexanusm Hanpaenenus 6enkos ¢ JIIIC. CunHTe3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMmOpaH. [nmaakuii  (arpaHylIspHBIN)
SHOIUIa3MaTHYeCKui peTukyiayMm. CekperopHas ¢yHKius annapata ['onbmxu. Moougurayus
benxoe 6 annapame I onvocu. Copmupoexa benxos ¢ annapame I 0160xcu. TpaHCIOPT BEIIECTB
B KJleTke. Bakyonu pactutensHbix kietok. Kierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUABI KIETKH: MHUTOXOHAPHH, TIUIACTHABL. [IpoucxoocoeHue
mumoxouoputi u naacmud. Cumbuocenes (K.C. Mepeackoscxuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPUH U TutacTuA. [lepBUyHBIE, BTOPHUYHBIE U CIIOXKHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOLUIMX JYKapHOT. XJIOPOIJIACTBI, XPOMOILJIACTBI, JIEMKOIIACTHI BBICIIMX
pacTeHul.

HememOpannble opranoubl kietku CTpoeHue U QyHKUHH HEeMEMOpaHHBIX OPraHOMI0B
kietku. PuGocomsbl. [Ipomesxcymounvie ¢hunamenmol. MukpoduiaMeHTsl. AKmuHogble
Muxkpogunamenmuol. MplllIeUHbIE KIETKU. AKMUHOGble KOMNOHEHMbl HEeMbIUUEUHbIX KIEeMOK.
Muxkpotpy6ouku. Kierounsiii nentp. CrpoeHue M JABUKEHUE JKTYTUKOB M PECHHYEK.
Muxkpotpy6ouku nutomiasmsl. LlenTpuons. Benku, accoyuuposanuvie ¢ MUKpOGDUIAMEHMAMU U
Mmuxpompybouxkamu. MomopHuvie 6enxu.

Anpo. O6onouka sipa, XpOMaTHUH, KapHOIJa3Ma, SIPBIIIKA, UX CTPOCHHE U (PYHKIIUU.
SAnepusiit 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE pPaACIONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
sanpe. dyxpomamuHn u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBI. /[uHamuka s0epHOU
06on0uKU 8 Mumo3se. AoepHviii mpancnopm.

Knerounsle  BkimoueHus. CpaBHHMTENbHAas ~ XapaKTEpUCTHKAa  KIJIETOK  JYKapuOT
(pacTUTENbHOMN, YKUBOTHOM, IPUOHON).

JleMoHCTpanuu



IToprpersr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE JYKApUOTUYECKOW KIEeTKn», «CTpOeHHe KHUBOTHOU
KJIeTKU», «CTPOEHUE pacTUTEIbHOU KIETKN», «CTpoeHrne MUTOXOHAPUMN», «SAapoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKUY.

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpENnapaTbl pPacTUTENBHBIX, MHUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0aKTepHaJIbHBIX KIETOK.

JlaGoparopHnas padora «/3ydyeHne CTpOeHMsI KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yyeHue cBOWCTB KJICTOUHOU MeMOpPaHbD».

JlaGopaTopHasi pa6ora «/ccinenoBanue IMia3MosM3a M JEMIa3MOJIN3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHueckas padora «3yyeHue IBUKEHUS [IUTOIUIA3Mbl B PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M IPeBpallleHUe JHEPIHU B KJIeTKe

AccuMHUIIIIUS U AUCCUMUIISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BelecTB:
aBTOTpO(HBIM U  rerepoTpodHbIl. VYyacTHe KuciaopoJa B OOMEHHBIX  IIpoleccax.
OHepreTuueckoe oobOecrnedeHue KieTku: npeBpamieHue AT® B oOMEHHBIX Ipoleccax.
@DepMEHTATUBHBIN XapaKTep peakiuil KiIeTo4yHOoro Mmeradonuszma. PEepMeHTbI, UX CTPOEHUE,
cBoiictBa M MexaHu3M jenctBus. KodepmeHnTsl. OTnnumst (GepMEeHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOopsl U O€JKU-UHTUOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKLIMNA OT pa3aIMuHbIX (PAKTOPOB.

[lepBuuHBIi cHHTE3 opraHuMyeckux BeniecTB B kieTtke. dorocunres. Awmokcucennviii u
okcuzeHnvlli  pomocunmesz 'y baxkmepuil. Ceemocobupaiowue nueMeHmsvl U NUSMEHMbI
peakyuonHoz2o yewmpa. Ponb xjopomnnacToB B mpoiecce (¢otocuHTe3a. CBETOBass M TEMHOBAs
dazpl. @omoosixanue, Cz, Cs. u CAM-munvi pomocunmesa. IIpogyKTHBHOCTE (DOTOCHHTE3A.
BrnusHue pa3nuaHbIX (aKTOPOB HA CKOPOCTh PoTOCHHTE3a. 3HaueHHe (POTOoCHHTE3A.

XemocuHTe3.  PazHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpH(QUIUpPYIOIINE
OaxTepuu, xKeae300aKTepun, cepodakTeprun, BOAOPOIHbIE OakTepuu. 3HAaUEHHE XEMOCHHTE3a.

AnarpoOHbIe opraHu3Mbl. Buabl 6poxenus. [IpoaykTsl OpokeHHs M UX HCIOJB30BaHUE
4eoBeKOM. AHa’pOOHBIE MHUKPOOPTraHMW3MBlI KaK OOBEKTHl OMOTEXHOJOTHMH M BO30yIWUTENN
Oone3Hei.

AdpoOHbIE OpraHu3Mbl. DTambl SHEpreTuyeckoro oodmena. [loAroToBUTENBbHBIN STam.
I'mukonu3 — 6ecKUCIOpPOAHOE pacuIelyIeHUe TII0KO3bI.

buonornueckoe oxkuciieHUE, WIN KJIETOYHOE JbIXaHHe. Pojb MUTOXOHIpHUI B Ipoleccax
Oouonoruueckoro okxucieHus. lluknnueckue peaxnuu. OxucnurtenbHoe (HochopriImpoBaHUE.
Onepeus membpannozo epaouenma npomonos. Cunmez ATD: paboma npomonnou ATD-
cunmaswl. llpeumymiectBa a’poOHOro myTH oOOMEHa BELIECTB Iepel  aHa’POOHBIM.
D} PeKTUBHOCTH SHEPTETUYECKOT'0 OOMEHA.

JdeMoHCcTpanuu

[TopTpetsi: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DPOTOCHHTE3», «DHEpPreTuYeckuii oOmMeH», «buocuHTE3 Oenkay,
«Crpoenue pepMeHTa», « XeMOCHHTE3».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYI0BaHHUE IS IPUTOTOBJICHHS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaboparopHass padora «l3ydeHne KaTaIMTHYECKOW AaKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMUJIa3bl UK KaTaasbl)».



JlaGoparopnass pabora «M3yueHue (QepMEHTATHUBHOIO pAaCLIEHJICHUS MEpPOKCHIa
BOZIOpPOJ1a B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTropHas padora «CpaBHEHHE MTPoLieccOB (POTOCHHTE3A U XEMOCHHTE3a.

JlaboparopHasi padoTta «CpaBHEHHE MTPOIECCOB OPOKEHUS U JbIXaHUS.

Tema 7. HacaeacrBeHHast uHGoOpMaLus M peajin3auus eé B KieTKe

Peakuun MatpuyHoro cuHTe3a. [IpUHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX MATPUUYHOTO
cuHTe3a. Peammsanms HacnenacTBeHHOW wWHGopManuu. ['eHeTHYecKuil Koja, ero CBOMWCTBA.
Tpanckpunuus — Matpuunblii cuHte3 PHK. IIpuHIMOel TpaHCKpunuuu: KOMILIEMEHTAapHOCTD,
AHTUINIAPAIUIEIBHOCTh, ACUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsaius u e€ stanel. Yuactue TpancnopTHeix PHK B OmocuHTese Oenka. YcimoBus
ouocunTe3a Oenka. KogupoBanue amuHoKucIoT. Pois pubocom B OnocuHTEe3e Oenka.

Coepemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3ainus reHoMa y MpoKapuoT U
9YKapuoT. Perynsmus akTUBHOCTM T€HOB y IpokapuoT. I'mmore3a omepona (®. XKako0, XK.
Mano). Monekynsapuvie mexanusmuvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enos. Perymsiuus 0OMEHHbIX ITpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycel — HekeTouHbIe (OPMBI )KU3HU U 00NHMraTtHbie mapa3uTbl. CTPOCHUE MPOCTHIX U
CIIO)KHBIX BUPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzmemnvii yukn [{HK-coodeporcawux
supycos, PHK-cooepowcawux eupycos, 6akmepuogazos. Obpamnas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycueie 3aboneBaHusi 4enoBeka, JKMBOTHBIX, pacrenuit. CIIMJ, COVID-19,
COIMAJIbHBIE U MEIUIIMHCKIE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onvuux maccugos («bigdatay) cmpyxmypHuix
ouonoeuuweckux OauHvix. Hanomexwonocuu 6 o6uonocuu u meouyuwne. IIpocpammupyemvie
@yuryuu denxos. Cnocobwvl 00CmasKu 1eKapcms.

JdemoHcTpanuun

[TopTpeTtsi: H. K. Konbos, [. . UBaHOBCKUIA.

Tabmumst u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit kKoa», «Bupyce»,
«baxTepruodarm.

IIpakTnueckas padora «Co3ziaHue MOIEIN BUPYCay.

Tema 8. 7ZKu3HeHHbIH MK KJICTKHU

Knerounslii 1ukin, ero mepuoxasl u perynsauusa. Murtepdasa um murto3. OcobeHHOCTH
MpolLeccoB, npoTtekarnmx B unrepdase. [lonroroBka kinetku k geneHuto. [IpecunreTnueckuit
(MOCTMUTOTUYECKU), CUHTETUYECKUH U IOCTCUHTETMYECKUH (IIPEMUTOTHYECKUN) IEpuOabl
uHTephasbl.

Marpuunsii  cuntes JHK —  permmkanuma.  [lpuHnmnsr  penmmkanuu  JJHK:
KOMIIJIEMEHTAapHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUIAPAJUIEIbHOCTb. MexaHusm
pemukanuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepsl u  TejaoMmepasa.
XPOMOCOMHBIN HAOOp KJICTKH — KapuOTHII. JIUTIJIOMIHBIA M TallJIOMJIHBIA HAOOphI XPOMOCOM.
TI'omonoruunbie xpoMocoMsbl. [T0J10BBIE XPOMOCOMBL.

Henenne xnerkn — MuTo3. CTaguu MUTO3a M NPOUCXOASUIME B HHUX IMpouecchl. TUIb
muto3a. Kapnoknnes u nuToknHe3. buonornueckoe 3HaueHne MUTO3a.

Perynsimuss MHUTOTHYECKOro MHMKJIA KiIeTKH. [Iporpammupyemasi KieTodHas TuOenb —
arnomnTo3.



Knerounoe siipo, Xxpomocomsl, (yHKIIMOHAIbHASI F€HOMUKA. Mexanuzmul npoaughepayuu,
ougpgepenyuposxu, cmapenusn u eubeau kiemox. «l{ugpposasn knemka» — obuoungopmamuuecxue
Mooenu PYHKYUOHUPOBAHUSL KNeMKU.

JleMoHCTpanuu

Tabnuupl U cxembl: «KU3HEHHBIH LUK KIETKH», «MuT03», «CTpOECHHE XPOMOCOM,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpoIpenapaTthl: «MHUTO3 B KJIETKaX KOpelKa
JyKa».

JlabopatopHas pa6ora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnasi pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. CTpoenne u pyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKIETOYHBIE,  KOJOHHUAJbHbBIE,
MHOT'OKJIETOYHBIE OpPraHU3MBI.

Oco0eHHOCTH CTPOEHMS U KU3HENEATEIbHOCTH OJHOKJIETOUYHbIX OpraHu3MoB. bakTtepun,
apxeu, OJJHOKJIETOYHbIE TPUObI, OJTHOKJIETOYHBIE BOAOPOCIH, Apyrue npotuctel. KosonuaneHele
OpPraHU3MBI.

B3anMoCBsA3b 4acTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI OPraHOB.
Opranmsm kak enuHoe 1enoe. I'omeocras.

Txkanu pacrenuii. Tumnbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAs, ITOKPOBHAs,
MPOBOJSINASL, OCHOBHAs, MexaHudyeckasi. OcoO0eHHOCTH cTpoeHUs, (DYHKIUN U PacHoIOKEeHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YeNOBEKa. THUMIBl JKUBOTHBIX TKAaHEW: JIHUTEIHAJIbHAL,
COeIMHUTENbHAs, MbIlIedHas, HepBHAs. OCOOEHHOCTH CTpPOEHUs, (YHKIMH U PaCIIOI0KEHUS
TKaHEN B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U UenoBeka. OyHKIMK OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHU ckeneT. CTPOEHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBrxkeHne OpraHu3MoB. JIBMDKEHHE OJHOKJETOYHBIX OpraHU3MOB: aMEOOHUIHOE,
KTYTUKOBO€, PECHHYHOE. J[IBMKEHHWE MHOIOKJIETOYHBIX PACTEHUW: TPOMHM3Mbl W HACTHHU.
JIBM>KeHME MHOTOKJIETOUHBIX )KUBOTHBIX U Y€JIOBEKa: MbIlieuHas cucrema. Pednekc. CkenerHbie
MBIIIIIBI ¥ UX padora.

IIntanne opranu3MoB. [lornomenue BOABI, YIVIEKMCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenussMu. IIutaHue XUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPHKJIETOYHOE IHUINEBApPEHUE.
[IuTanue MO3BOHOYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOIO TpakTta. [luiieBapuTenbHbIE
xene3bl. [lumeBapuTenbHas cucrema 4eaoBeKa.

Jpixanue opranu3MoB. Jlpixanue pacteHui. JIpixaHue sxuBOTHBIX. J{uddy3us ra3os yepes
MOBEPXHOCTh KiIeTKH. KokHOoe apixaHue. JlpIxaTenapHash MOBEPXHOCTh. JKabOepHoe W JEroyHoe
npixaHue. JlpIXaHWe IO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA. JBOJIOLMOHHOE YCIOKHEHHE
CTPOCHHS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa YelOBEKa. MexaHu3M
BEHTHIJISIIIUY JIETKUX Y TITHI] ¥ MJIIEKOMUTAIOMUX. Perynsamus npixanus. J{prxatenpHbie 005EMBI.

TpaHcnopT BewIeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI pacTeHUW. TpaHCHOPT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHas cucrtema
MM0O3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepale, KpOBEHOCHBIE cOCYIbl U KpoBb. Kpyru



KpoBOOOpalieHusi.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuus.

Brinenenue y opranusmoB. Beijenenue y pacteHuil. BbieneHue 'y KMBOTHBIX.
Cokpatutenpubie Bakyonu. Opranbl BbieneHus. @OunpTpanus, cekperus U oOpaTHOE
BCAaCbIBAHHME KaK MEXaHU3Mbl PabOThl OpraHOB BblAeAeHUS. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOU
Y BBIACIUTENBHON CHCTEMaMH. BplielleHHEe y MO3BOHOYHBIX XMBOTHBIX M 4enoBeka. [loukwm.
Crpoenue u pyHKIIMOHUpOBaHKE HEPpoHA. OOpa3oBaHHE MOUYH y YEIIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3moB. Cropel OakTepuil u
LACTBI MPOCTEHUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukymna. Cpencrsa nacCUBHOHN 1
XUMHUYECKOMN 3auThl. OUTOHIIUIBI.

3anmTa y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKPOBBI M X MPOU3BOAHBIE. 3al[UTa OpraHU3Ma
or Oomesneri. MMMyHHass cucrema denoBeka. KIieTOuHBIH M TyMOpalbHBI HWMMYHHTET.
Bpoxnénupiii uw  mpuoOperéHHBIH  crnenuduueckuii  MMMYHHUTET. Teopusi KJIOHAJIbHO-
cenekTuBHoro umMmmynureta (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
Opranu3MoB. Posb BpoxAEHHOT O HMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIEBaHUM.

PasnpaxxumocTs M peryjsinus y OpraHu3MoB. Pa3apakumMocTb y OJHOKJIETOYHBIX
Opranu3MoB. TakcucChl. Pa3npaxuMoCTh M peryisiuus y pacreHuid. PocToBbIe BemecTBa M HX
3HAYCHHE.

HepBuas cucrema u pednexktopHas perymsinus y >KUBOTHbIX. HepBHas cucrtema u eé
OTJEeJbl. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOM CHUCTEMBbI Yy KUBOTHBIX. OTHEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexktopHas nyra. besycnoBHbie u
YCIJIOBHBIC PE(IICKCHI.

I'ymopanbHass peryisiiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX M 4esoBeka. Kemnesbl
SHJIOKPUHHOW CHCTEMBI M HUX TOpPMOHBL JlelicTBHe TOpMOHOB. B3auMocCBSi3b HEpPBHOW U
SHIOKPUHHOM crcTeM. [ numoTtanamo-runodusapHasi CHCTEMA.

JdemoHcTpauuun

IToptpet: U. I1. I1aBnos.

Tabmunel U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl 1BETKOBBIX pacTeHui», «CHUCTeMBbl OpraHoB
NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHUM pacTeHui»,
«KopueBsie cucremb», «Ctpoenue ctedns», «CTpoeHHE NHUCTOBOM mMiacTHHKWY, «TkaHU
XKUBOTHBIX», «Ckener uenoBeka», «llumeBapurensHas cuctemay, «KpoBeHocHas cucrtemay,
«/pixaTenpHas cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas CHCTEMay,
«BpiienurensHas cucremay, « OHIOKPUHHAS cucTemay, «CTpoeHue MbIb», «IMMyHUTET»,
«KumeynononoctHeie», «Cxema nUTaHus pacTeHHi», «KpOBEHOCHBIE CHCTEMBI O3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHE TuIpel», «CTpoeHue MIaHapun», « BHyTpeHHee CTpOeHue J0KIEBOro
yepBsi», «HepBHas cucrema poei0», «HepBHas cucrema sarymku», «HepBHas cucrtema
npecMmbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cuctemMa MIIEKONUTAIOMIUXY,
«HepBHas cuctema uenoBeka», «Pediaekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MUKpONpenaparbl OAHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKAaHEW, pAKOBUHBI MOJUIFOCKOB, KOJUUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, JKUBbIE
AK3EMIUISIPbl KOMHATHBIX pPACTEHUM, repOapun pacTeHUU pa3HbIX OTIEIOB, BJIAXKHBIEC MPENapaThl
YKUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJJIEKIIMK OECIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelIOBEKa,
obopynoBaHue JJsI JEMOHCTpPAallUM TMOYBEHHOTO W BO3JAYIIHOIO MHTAaHUS pPaCTEHH,
paciieruieHds Kpaxmajia u  OenkoB moja  JeiicTBUeM (epMeHTOB, 000pyAOBaHUE IS



JIEMOHCTPAIIMU OTBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBUKEHUN, MOJI€TTU TOJIOBHOT'O MO3T'a pa3IUYHbIX )KUBOTHBIX.

JlabGopaTopHnasi pabora «/3yyeHue TkaHel pacTeHUN».

JlaGopaTopHasi pa6ora «/3yueHre TKaHeH )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue opraHoB IIBETKOBOI'O PACTEHUSI.

Tema 10. PazmHOKeHHe M pa3sBUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecronioe (BKIIoUas BEreTaTHBHOE) U MOJI0BOE. BuIbI
0ecI0JI0ro pa3sMHOXKEHHUS: IOYKOBAaHKE, CIIOPYJISAIUS, pparMeHTaltsl, KIOHUPOBaHHE.

[TonoBoe pasmHoxeHue. I[lonoBble KieTku, WM TrameTbl. Meiio3. Crtaguu Menosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornuecknii cMbicia Meiio3a U IOJIOBOTO
npouecca. Melo3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpenzaponpimieBoe  pa3Butue. [‘ameroreHe3 'y JkuBOTHBIX. [lomoBble kenessbl.
OObpazoBaHue M pa3BUTHE MOJIOBBIX KieTokK. CriepmaroreHes u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmtonoTBOpeHNEe U 3MOpHOHAIbHOE pa3BUTHE KUBOTHBIX. CIOCOOBI ONJIOAOTBOPEHUS:
HapyxHoOe, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTr€He3). DMOPHUOIIOrHs — HayKa O pa3BUTUU
opranu3MoB. Mopgozcenes — 00Ha u3 enaenwvix npooiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeerneza. Ctaauu aMOpUOreHe3a >KUBOTHBIX (Ha MpuMepe JArymkn). [[poGinenue.
Tunel apobnenus. Jemepmunuposannoe u HedepmuHuposanvoe opodnenue. bracmyna, munsei
onacmyn. OcoOEHHOCTH APOOICHHS] MIIEKOMUTAIONMMX. 3apOABIIIeBbIe JIMCTKU (TacTPyJIISIIHS).
3akiagka OpPraHoB M TKaHEM W3 3apoJbIIIEBBIX JIMCTKOB. B3anmMHOe BIMSHHUE YacTel
pa3BUBaIOIIEroCcs 3apoibilia (dMOpHOHANbHAS UWHAYKUUA). 3akjajka IUlaHa CTPOEHUs
JKUBOTHOI'O KaK pe3yJbTaT MEpPaApXUUECKUX B3aUMOACHCTBUM TIeHOB. BiumsdHue Ha
AMOPHOHATILHOE PA3BUTHE PA3IUNYHBIX (DAKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pas3Butne x*uBOTHbIX. I[locTaomMOpuoHanbHbl mepuon. IlpsMoe u Hempsmoe
pa3zButue. Pa3ButHe ¢ MeramMopdo3oM y O€CO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonornyeckoe 3HaueHHE NPAMOro M HEMPSIMOrO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tumnbr pocra XUBOTHBIX. DaKTOpel pEryJslMA pPOCTa JKUBOTHBIX H delmoBeka. Craauu
NOCTAMOPHOHAIBHOTO pa3BUTUS Yy >KUBOTHBIX U 4YelloBeKka. [lepuonbl OHTOreHe3a ueloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHE MTPOLIECCHI.

PaszmHOXeHHME U pa3BuTHE pacTeHMH. ['ameroput u crnopoput. Melo3 B KU3HEHHOM
nukiae pacreHud. OOpa3zoBaHue cmnop B Ipolecce Meiosa. ['ameToreHes y pacTeHMi.
OmnnogoTBopeHnEe W PAa3BUTHE pPACTUTENBHBIX OPraHW3MoOB. J[IBOHHOE ONJIOJOTBOPEHHUE Yy
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIluA OHTOT€HE3a y PACTEHUHN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsi: C. I'. HaBammn, X. [lInemas.

Tabnuupl 1 cxembl: «BereratuBHOE pasMHOXKEHHEY», « THIIBI OECIIOIOr0 Pa3MHOXKCHHS,
«Pa3MHOXXEHHE XJIAMUJIOMOHaJbl», «Pa3MHOXKEHHUE HBrIEHbD, «Pa3MHOXEHUE TUIapbI»,
«Meito3z», «XpomocoMbl», «l'amerorenes», «CTpoeHHE SHUIEKICTKU | CIIEPMATO30HIa,
«OcHOBHBIE CTaauu OHTOreHeszay», «lIpsmoe m HempsiMoe pa3BuTHe», «Pa3BuTme Maiickoro
Kyka», «Pa3zsutue capanum», «Pa3Butue JISTyLKn», «/[BOMHOE OILUIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOMOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KM3HEHHBIH LMK
MOpPCKOM  KanmycTbl», <«JKu3HEHHBIM LMKI MXa», <«OKHW3HEHHBI LUK [alnoOpOTHHUKAY,
«OKU3HEHHBII LIMKI COCHBD».



O0bopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl SHIEKIETOK U CIIEpMaTO30U 0B,
Mozenb «LIuKI pa3BUTHS JIATYLLKW.

JlabGopaTropuasi pabora «/3ydyeHue CTpOoeHHUs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakTnueckass padora «BbisBICHHE MPU3HAKOB CXOACTBA 3aPOJBIIICH MMO3BOHOYHBIX
YKABOTHBIX.

JlabopatopHas pa6otra «CTpoeHrue OpraHoB pa3MHOXKEHHUSI BBICIIUX PACTECHUIN.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M HN3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBJIEHUS M Pa3BUTHS TeHETHKU Kak Hayku. Paborter I'. Mennens, I'. ge
@puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YEHBIX B pa3BUTUU reHeTuku. Paborer H. K.
Konbeuosa, H. . BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHbBIE T'€HETUYECKUE MOHITUS U CHUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI, aJlIeJIbHbIE
TeHbl, aJbTEPHATUBHBIC IIPU3HAKYM, JOMHHAHTHBIM M pPELECCUBHBIM INPHU3HAK, I'OMO3MIOTA,
reTepo3uroTa, 4yucras JUHHS, THOpUIbl, reHoTur, (GeHoTun. OCHOBHbIE METOJbl T'€HETUKHU:
rUOPHUI0JIOTNYECKUH, LIUTOIOTUY €CKUH, MOJIEKYJIIPHO-T €HETUUECKUH.

JdeMoHCcTpanuu

IToptpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®unmunuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeToabl TeHETUKNY, «CXeMBbl CKpPEIIUBAHU.

JlaboparopHas padoTa «J/[po3odmiia Kak 00bEKT FreéHETHYECKUX UCCICTIOBAHUI.

Tema 12. 3aKk0HOME PHOCTH HACJIEACTBEHHOCTH

MonorubpugHoe ckpemuvBanue. llepBelii 3akoH MeHIens — 3aKOH €IHMHOOOpa3ms
rudpuoB mepBoro nokoneHus. [IpaBuino momuHupoBanus. BTopoi 3akoH MeHnens — 3aKoH
pacliueruieHns npu3HakoB. [{lutonornueckue 0CHOBbI MOHOTMOPHIHOTO CKpelmuBaHud. ['unoresa
YUCTOTHI TAMET.

AHamuzupyromiee  ckpemyBaHue.  [IpoMexyTOuHBIH ~ XapakTep  HacCIEelIOBaHHSL.
Pacmieruienne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUM.
JuruOpunnoe ckpemmBaHue. Tpernid 3akoH MeHnenss — 3aKOH HE3aBUCHMOIO

Hacje0BaHus NpU3HaKoB. [{uTonornyeckre OCHOBBI AUTMOPUIHOTO CK pEIIMBAHHUS.

CuennenHoe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CreniieHHOe Hacleq0oBaHue
T€HOB, HAPYIICHHUE CLEIICHUS MEeXAY F'eHaMHi. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHHU3M OIpPENENICHUs 10JIa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIil Moj. ['eHeTndeckas CTpPyKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npru3HakoB, CLEIIIEHHBIX € IIOJIOM.

I'enotun kak nenoctHas cucrema. [lmeldoTponus — MHOXKECTBEHHOE JICHCTBHE TICHA.
MHoxecTBeHHBIM ajutenu3M. B3anmmonencTBue HeaulenbHBIX TI'eHOB. KoMILIEMEH TapHOCTb.
Onucras. [lonumepusi.

['eHeTnyeckuili KOHTPOJb PAa3BUTHUS PACTEHUN, >XUBOTHBIX M UYEIIOBEKAa, a TaKxke
(GU3MOTIOTUYECKUX TPOLIECCOB, TIOBEACHUS M KOTHUTUBHBIX (yHkiuil. ['eHermueckue
MEXaHM3MBbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHUCTBUS «XO35IMH — Mapa3uT» U «XO3IUH —
MHUKpoOrnoM». ['eHeTHuecKkre aceKThl KOHTPOJISI U U3MEHEHHsI HaclleICTBEHHON MH(pOpPMalluu B
ITOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

IToptpetsl: I'. Mennens, T. Mopras.



Tabmuue! u cxemsl: «IlepBpiii 1 BTOpoil 3akoHbl Mennens», «Tpetuil 3akon Mennens»,
«AHanu3upylolee ckpemuypanue», «Henonnoe nomunupoBanuey, «CuenjaeHHOe Haclael10BaHHue
MPU3HAKOB Y Apo30duibly, «I eHeTrnka monay, «Kapuotun yenoseka», «Kapuotun apo3ohums»,
«KapuoTtun ntunb», « MHOXKECTBEHHBIN ajienu3m», «B3anmMoaencTBrEe TEHOBY.

ObopynoBanue: MoOJeNb I AEMOHCTPAIIMH 3aKOHOB €IHMHO00pa3usi THOPUA0B TEPBOTO
IIOKOJICHUSI W PACIIEIUICHUS INPU3HAKOB, MOJAENIb JUIA JEMOHCTPAalMU 3aKOHA HE3aBHCHMOIO
HACJIEI0BaHUs IIPU3HAKOB, MOZEIIb I JEMOHCTPALUK CLECIUIEHHOIO HACIEN0BAHNS ITPU3HAKOB,
CBETOBOIM MHMKPOCKOIN, MUKpoMpenapar: «J{po3oduay.

IIpakTuueckass pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPELIMBAHUS Yy
TPO30(HITBD.

IIpakTuueckass pabGora «l3ydyeHue pe3yiabTaTOB IUTHOPHIHOIO CKPEUIMBAaHUS Y
TPO30(HITBI.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHotuna M cpenpl npu GopmupoBaHuu (QeHoruna. M3MeHYHMBOCTbH
npu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKKM. Buabl  UM3MEHUYMBOCTHU:
HEHACJICICTBECHHAs U HACJIECTBCHHAS.

Moau¢ukanronHass U3BMEHYUBOCTb. Poib cpenbl B GOpMUPOBAHUU MOAU(PUKALMOHHOM
n3MmeHunBoctu. Hopma peaknuu npusHaka. Bapuanuonuelid psya v BapuanuoHHas kpusas (B.
Noranncen). CBolicTBa MOAM (PUKALMOHHON U3MEHYMBOCTH.

I'enoTunuueckasgs wu3MeHYUBOCTHL. CBOMCTBA TI'€HOTUIIMYECKOH H3MEHUYMBOCTU. BUIBI
TeHOTHUITMYECKON N3MEHUNBOCTH: KOMOWHATHBHAS, MYTallHOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Meii03 M IMOJIOBOM MPOILECC — OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTH. POb KOMOMHATUBHON M3MEHUYHNBOCTH B CO3/IaHUU T€HETUYECKOT0 Pa3HOO0pasus
B IIpeJiesIax OJHOI0 BUJA.

MyTanvoHHass M3MEHUYMBOCTb. Buapl MyTanuil: T'€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE M WHIAYLHMPOBAaHHBIE MyTaluu. SlIepHble M IUTOILUIA3MAaTHYECKUE MYTalUU.
ComaTtnueckue M 1monoBble MyTanuu. lIpUunHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHsl M HX
BJIMSSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOI'O Ipolecca. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacienctBeHHOM u3MmeHunBoctH (H.M. BaBunos). BHesnepHas H3MEHUYHBOCTh H
HACJIeJICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POJb INULEHEeMUYECKUX GaKmopos 8 HAcCie008aHul U
USMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JdeMoHcTpanuu

IToprpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmunel u cxembl: «Buabl uzMeHuuBoctu», «MoaupukanroHHas H3MEHYMBOCTbY,
«KoMOuHaTHBHAS  HM3MEHYUBOCTHY, «Meito3», «OnyI010TBOPEHHEY, «'eHeTnueckue
3a0oseBaHus yeaoBekay, «Buasl mytanuiiy.

OO0opynoBaHue: KHBbIE M TepOapHble HSK3EMILIAPbl KOMHATHBIX PACTCHUU, PHCYHKH
(ororpadun) >KUBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

Jlaboparopnass paGora «lccienoBaHue 3aKOHOMEPHOCTEH — MOJIU(PUKAIMOHHOM
W3MeHUYMBOCTH. [IocTpoeHre BapuallMOHHOrO psiia U BApUALIMOHHOW KPUBOM.

IIpakTuyeckas padora «MyTamuu y 1po30(uiisl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0BeKa

Kapuotun uyenoBeka. MexayHaponHas NporpaMma HCCIEIOBAaHMS TI'E€HOMAa 4eJIOBeEKa.
MeToapl U3ydyeHUsl TEHETHKU YelIOBeKa: T'eHealorn4ecKuid, OJM3HENOBBIN, IUTOT€HETHUYECKUH,
MOMYJIAMOHHO-CTATUCTUYECKUH, MOJEKYJsipHO-reHeTnyeckuii. COBPEMEHHOE OmpeaeaeHue



TEHOTHUIIA: IOJJHON€HOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoiusko [11P-
aHanu3a. HacnencrBeHHble 3a00eBaHus YeI0oBeKa. | eHHbIE M XPOMOCOMHBIE 00JIe3HH YEIOBEKa.
Bone3nn ¢ HaciencTBEHHOM MPEnpacloioKEHHOCThI0. 3HAUYEHUE MEIUIIMHCKOM TEeHETUKH B
MPEJOTBPAICHUH M JICUCHHH TeHETHYEeCKUX 3a0oJeBaHMil denmoBeka. MeauKo-TeHEeTHIecKoe
KOHCYJIbTHpOBaHue. CTBOJIOBbIE KJIETKU. [[OHATHE «T€HEeTHYECKOro rpys3a». ITUYECKUE aCleKThl
UCCIIEIOBaHUN B 00JIACTH PeJaKTHPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckre (akTOpbl MOBHIIIEHHONW YYBCTBUTEIBLHOCTH 4YEJIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpyJKarwolled cpensl. ['eHeTMdeckas NpeapacronokKeHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoHCTpanuu

Tabmuuer u cxemsl: «Kapuotumn yenoBeka», «MeTonbl U3y4eHHUsS] T€HETHKU YEJIOBEKay,
«["eneTnyeckue 3a0601€BaHMS YETOBEKAY.

IIpakTnuyeckas padora «CocTaBieHue U aHAIU3 POJOCIOBHOWY.

Tema 15. Cenekunsi Opranu3zmoB

JloMecTukanus M ceyekuus. 3apoKAeHHE CEJeKIUU U JoMecTukanuu. Ydenue H. .
BasuiioBa o LleHTpax npoucXoxaeHUsl 1 MHOroo0pasust KyJIbTypHbIX pacTeHui. Ponb cenexuun
B CO3JaHHHM COpPTOB DPACTEHMM U 1opox KuBOTHBIX. Copr, nopoaa, ITaMM. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HacnencTBeHHON n3MeHuuBoctd H. M. BaBuiioBa, ero 3Hauenue aiis
CEJIEKLIHOHHON pabOoTHI.

MeTobl CeleKIIMOHHON paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIM M WHIUBHUIAYAIbHBIN.
Drarnbl KOMOMHAIIMOHHOW ceeKIuu. VcnplTaHue MPOM3BOAMTENCH MO MOTOMCTBY. OTOOp IO
TEHOTHITY C TOMOIIBIO OLIEHKH ()eHOTHUIIAa TOTOMCTBA U OTOOP 10 TEHOTHITY C IOMOIIbIO aHAIIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJl CEeJIeKIMOHHOM pa0oThl. PaamanuoHHBIM H
XUMHYECKUH MyTareHe3 KakK WCTOYHUK MYTaluid y KyJIbTYpPHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHne TEHOMHOIO peJaKTUPOBaHUSA U MeTonoB pekomMOMHaHTHBIX JIHK mis
MOJIY4E€HHSI UICXOJHOTO MaTepHaia JJisl CEJICKINH.

[Tonyuenue monumiaonnoB. BHyTpuBugoBas rubpuauzanus. binmskoponacTBeHHOe
CKpelMBaHue, Ui MHOpuAUHT. HeponcTBeHHOE CKpeluBaHue, uiu ayTopuauur. ['ereposuc u
ero npuuuHbl. Vcnonmp3oBaHue rereposuca B cenekuud. OtnanéHHas TUOpHAM3ALIMSL.
[Ipeononenue Oecryioaus MEXBUIOBBIX THUOPHIOB. JIOCTHKEHHS CeJeKIMH pacTeHHH W
KUBOTHBIX. « 3€/1€HAs pesooyuUsy.

CoxpaHeHHE U M3yYE€HUE I'€HETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHHM U UX AMKHUX
poauyen I co3AaHMsl HOBBIX COPTOB M TMOPUJIOB CEIbCKOXO03SICTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemudecKuMu pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYUeCMBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM qucie ¢ npumMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIAe008AHUL, NepedosbIX uoell U
nepcnekKmueHbIX MexHoI02UlI.

JleMoHCcTpanuu

[Toptpetsi: H. Y. BaBuios, . B. Muuypun, I'. JI. Kapnieuenko, I1. I1. JIykbsinenko, b. JI.
Actaypos, H. bopnoyr, /. K. benses.

Tabmuet u cxeMbl: «LIeHTpbI TPOUCXOKACHNUS U MHOTO00pa3usi KyIbTypHBIX PaCTCHUI»,
«3aKOH TOMOJIOTMUECKUX PSIOB B HACIEJCTBEHHOM H3MEHYMBOCTU», «METOABI CENEKLIUNY,
«Otnanéunas rubpunuzanus», «MyTtarenes».

JlabopatopHas pabora «l/3yueHune COpTOB KyJIbTYpHBIX PACTEHHI M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlaboparopHas pa6ora «/3yueHrne METOOB CEJICKIINU PACTCHUI.

IpakTnueckas padora «[IpuBuBKa pacTEHUII».

Ikckypeusi «OCHOBHBIE METObl U JIOCTUKEHHUS CEJIEKUUU pAaCTEHUM U KUBOTHBIX (Ha
CENEeKIMOHHYIO0 CTaHIMIO, MIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIH y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA W HAYYHOTO IISHTPA).

Tema 16. BuoTexH0JIOTHSI M CHHTETHYECKAsA OMOJIOTHSI

OOBeKTHI, UCHONB3yeMble B OWOTEXHOJIOTUH, — KIJIETOYHBIE M TKAaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepucTHKa. TpaaullMoHHas OHOTEXHOJOrus: xJeboleueHue,
MoJTy4yeHre KUCIOMOJIOUHBIX MPOAYKTOB, BUHOMAEIne. MukpoOuonornueckuii cuare3. OOBbEKThI
MUKpPOOHOJIOTHYEeCKUX TeXHOonorui. [IponzBoacTBo 6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJNOTMH M HMHCTPYMEHTOB  LIEJICHAIIPaBJICHHOTO  M3MEHEHUs |
KOHCTPYHPOBaHHMsI TEHOMOB C LI€JIBIO MTOJYYE€HHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJEPIKAIINX
HE BCTpEYaroIyecs B Ipupojie OMOCHHTETUYECKUE MY TH.

Kirerounass mHxkeHepus. MeTonsl KyJbTypbl KJIETOK U TKaHEH PACTCHHM U JKMBOTHBIX.
Kpunobanku. Comatnueckas rubpuausanus U coMaTHUecKuil smOpuoreHe3. lcronb3oBaHue
ramjiouJ0B B CEIIEKUMM pacTeHuu. [lomyuenue moHokaOHaANbHLIX anmumen. Hcnonvzoeanue
MOHOKNIOHANLHBIX U NOJUKTOHANbHBIX anmumen 6 mMeouyuHe. VICKyCCTBEHHOE OIIOJ0TBOpPEHUE.
PexoHcTpyKuMs AMIEKIETOK W KJIOHMPOBAHHME KUBOTHBIX. METOH TpaHCIUIAHTALMKU sliep
KIIETOK. Texuonozuu 0300po6neHus, KyJIbMUusUpo8anHus U MUKPOKIOHANILHO20 PA3MHONCEHUs]
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHasi U TeHHasi UHXeHepus. VICKYCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pexomoOuHauTHBIX JIHK. Cozdanue mpamnceennvix opeanuzmos. JJOCTHKEHUS W TMEPCHEKTHUBBI
XpOMOCOMHOW W TE€HHOW HWH)KEHEpUU. OKOJOTMYECKHE W JTUYECKHUE TMpoOJIeMbl T'€HHOMN
WHXXEHEPHH.

MenunuHckue onorexnosiorun. Iloctrenomuas nmudposas meauiuaa. [P -quaraocruka.
MeTa00s10MHBIN aHaJIN3, TEHOLEHTPUYECKUI aHaIN3 TPOTEOMa YeJIOBEKa /IS OLIEHKH COCTOSIHUS
ero 3a0poBbs. lcnonb3oBaHue CTBOJIOBBIX KJETOK. TaprerHas Tepanus paka. 3D-
OuouH)XeHepust Ans  pa3paboTku (yHIaMEHTalIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEeil codyeTaHWeM TEeXHOJIOTUH TpEXMEpHOro OWONMPHUHTHHIA H
ckad donguHra Uit pelieHus 3a1a4 NepcoHaAIU3UPOBAaHHON METUIUHBIL.

Co3maHue BEKTOPHBIX BaKIMH C ILEJNbl0 OOecredyeHuss KOMOMHHPOBAHHOW 3aIlUTHI OT
Bo30yautesneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHkuuoHupoBaHus PHK-
COJIeprKaIllMX BUPYCOB, BHI3BIBAIOLINX 0CO00 OMAacHBIE 3a00I€BaHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuuel u  cxembl: «Mcrnonb3oBaHHME MHUKPOOPraHHW3MOB B IPOMBILIUIEHHOM
MpOU3BOACTBEY, «Kierounas unxkenepus», «[' eHHast HHXXEHepus».

JlaboparopHas padora «/3yuenne 00beKTOB OMOTEXHOIOTUN.

IpakTnueckas padora «I[loaydeHrne MOJIOYHOKHUCIBIX MPOAYKTOBY.

IKcekypeus «broTeXHOIOrns — BayKHEHIasi IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxknaenne U pa3BUTHE IBOJIOLHNOHHBIX NPEICTABJICHUI B 0M0JI0THHI
OpomonuonHas teopus Y. JlapsuHa. [Ipennocsiiku BO3HUKHOBEHU apBUHU3MA. JKU3HB
U Hay4Has JeareinpbHocTs Y. JlapBuHa.



JBrxymme cunasl 3Bomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCHBHOCTb
pa3MHOXKEHHUsI OpPraHU3MOB, HACIEACTBEHHas HM3MEHUYMBOCTh, OOpb0a 3a CyIlIEeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmiuenue cuaTeTHYeCKOM Teopuu Bomonnn (CTD). HelitpanbHas Teopus SBOOLUU.
CoBpeMeHHasi 3BOJIIOIMOHHAS OMOJOTUs. 3HAYEHHE IBOJIOLNMOHHON TeopuH B (popMUpOBaHUU
€CTECTBEHHO-HAaY4YHON KapTUHBI MHpa.

JleMoOHCTpanuu

IToptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. YUerBepukos, 1. 1. llImansraysen, /. Xonneiin, /1. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoil npupozas! (mo K. Jlunuer)», «JlecTHuma >xuBbIX
cymectB (mo Jlamapky)», «MexanusM (HOPMUPOBAHUS TIPUCIIOCOOJICHHH Yy PACTCHHH W
XUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «®Popmbel O0opbOBl 3a cymiectBoBaHue», «llopoasl romyOeii», «MuHoroobpasue
KyJIbTYpPHBIX (opM KamycTb», «Ilopoasl qoMamHuX KUBOTHBIX», «Cxema 00pa3oBaHUsSI HOBBIX
BusoB (mo Y. /lapBuny)», «Cxema COOTHOIIEHUS IBUXKYLIMX CUJI 3BONIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUYECKOW TEOPUU IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIONUSA U €€ pPe3yJbTaThl

[Tonynsuusa kak s1eMeHTapHas equHuia 3BoJtoluu. COBpEMEHHBIE METO/bl OLIEHKU
IE€HETUYECKOr0 pa3Ho00pas3us U CTPYKTYpbI nomyssauuil. I3meHnenue renodonaa nonysasuuu Kak
3JIEMEHTApHOE SBOJIOLMOHHOE SIBJIEHHE. 3aKOH reHeruueckoro pasHoBecus [[x. Xapau, B.
Baiin6epra.

DnemeHTapHble (AKTOPBI (IBMOXKYLIME CHJIbI) 3BOJIIOIMH. MYyTallMOHHBIA IpOIlECC.
KomOunatuBHass m3MeHYUBOCTh. Jlpelid TeHOB — ciydailHble HEHANpaBICHHBIE H3MEHEHHS
4acToT ayuienel B monmynauusx. DddexT ocHoBaTens. Dggexkm OymuliouHo20 20pabluiKa.
CHudiceHue eceHemuuecko2o pasHoobpasus: npudunsl u ciredocmsus. Ilposenenue 3pgexma
opeliha 2eHo6 6 Oorbwux u Mmarvlx nonyaayuax. Murpanuu. W3omanust TOMyJISINA:
reorpacuyeckas (MpocTpaHCTBEHHAas), Onosornyeckas (penpoayKTUBHAS).

EctectBeHHBIli 0TOOp — HampaBisomuil (akrop s3Bomronuu. DOpMbI €CTECTBEHHOTO
orOopa: ABMXYUIMHA, CTaOMIM3UPYIOIIMNA, pa3pblBaomuil (au3pynTuBHblii). IlomoBoit oTbOop.
Bo3HMKHOBEHNE 1 HBONIONUS COL[UATIBHOrO MOBEICHUSI )KUBOTHBIX.

[TprcnocoOIeHHOCTh OpPraHu3MOB Kak pe3yJbTaT MHKPOSBOMIONHMH. BO3HUKHOBEHHE
IpUcIoco0sIeHui y opranu3mMoB. ApoMopdo3sl U uauoananrtanuu. [Ipumepsl npucrnocoOaeHui
y Opranu3MoB: Mopdosornueckue, Q(U3NOIOTUYECKUe, OMOXMMUYECKHE, ITOBEICHUECKHE.
OTHOCUTENBHOCTH PUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunoobpasoBaHue kak pe3ysnbTaT MUKPOIBOJIOLHUU.
M3onmsimusa — kmroueBoit  daktop BumooOpasoBanusa. [lytm u cmocoObl BHA000pa3oOBaHUS:
ajuronaTpuueckoe (reorpauyeckoe), CHMIIATPHYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE
(momumnmonu3anus, rudpuausanus). JmMTensHOCTh ABOMIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl GOpMHPOBAHKS OMOJIOTMYECKOr0 pa3HOO0pa3usl.

Pone »BomoLMOHHOW OHONOTMM B pa3padOTKe HAaYYHBIX METOIOB COXpPaHCHHS
OounopazHooOpasus. MHKPOIBOMIONHS W KOIBOIIOIHS IMapa3uTOB U UX X03sieB. MeXaHH3MBI
(dhopMUpPOBaHUs YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanuu

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

Tabmuue! 1 cxembl: «MyTallMOHHASE U3MEHUYUBOCTHY, «[lomymnsuuoHHas CTPyKTypa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/[Bwxymime CHIBI  SBOJIIOLIUNY,



«OQKosornyeckass M30JSALUS TOMyJsiuui ceBaHCKoW (openu», «l'eorpaduyeckas wuzonsnus
JTMCTBEHHHULIBI CHOMPCKON W JIMCTBEHHHUIIBI JAaypcKoiy, «[lomynsainoHHbIe BOJIHBI YHUCICHHOCTH
XHUIMHUKOB U XKepTB», «Cxema AEHCTBHS €CTECTBEHHOro o1Oopay», «®Dopmbl OOpHOBI 32
CyIIECTBOBAHUEY, «HAyCTpUAbHBIN METaHU3M, «XKuBblie HCKOIIaeMbIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka >KUBOTHBIX», «llpeaynpexnparomias oOKpacka MKUBOTHBIXY,
«Duznonorunueckue ananrtanumy, «[Ipucmoco0IeHHOCTh OPraHU3MOB H €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buna», «Bunsl-gBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoOs
BHp0OOpa3oBanus», «l'eorpaduueckoe BUAOOOpa3oBaHWE TPEX  BUJOB  JIAHJBIIICHY,
«DQKonornyeckoe BUA000pa3zoBaHHe BUAOB CHHHI, «llomummouasl pactenuit», «KamyctHo-
peneUHbIi THOPHIY.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydyelsia NMTHUIl U 3Bepei ¢
MpUMepamMH pa3IMyHBIX MPUCTOCOOJIEHUH, yydena MTULl U 3Bepel pa3HBIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BUJOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JlabopaTropHas paGora «BrisiBieHrHEe H3MEHYMBOCTH Y 0COO€H OIHOT'O BUIaY.

Jlabopatopuas padora «lIpucnocoOsieHuss OpPraHM3MOB M WX OTHOCHTEIIbHAs
LIEIECO00PA3HOCTHY.

JlaGoparopHnasi padora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOuUs U €€ pe3yjbTaThl

MeTtonb! n3ydeHuss Makpo3Bosronuu. Ilaneonronornyeckne MeToasl N3y4€HHUsI BOIOLNH.
[Tepexomubie popmbl 1 PpUITOreHEeTHYECKHUE PSABI OPTaHU3MOB.

buoreorpadguueckue MeToabl u3ydeHus odBomonuu. CpaBHeHue ¢uopsl U  GdayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emian. BUabl-35HIEMUKH U PETTUKTHI.

DOMOpPHOIIOTHYECKHUE U CPAaBHUTEIHHO-MOP(OIOTHIECKHE METOIbl M3YYEHHUS DBOJIOIUU.
I'eneTnueckre MeXaHU3MBbI SBOJIOLUU OHTOIE€HE3a M IOSBJICHHUS 3BOJIOLIMOHHBIX HOBIIECTB.
['oMonoruuyHble U aHaIOrMYHbIE Opranbl. PyTuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISPHO -
reHeTH4Yecknue, OHMOXMMHUYECKHE W  MaTeMaTHYeCKhe METOJIbl H3Y4YEHHS  OBOJIOIMH.
I'omonornynsie rensl. COBpeMEHHbIE METOABI TOCTPOEHUS (PUITOTEeHETUYECKUX 1EPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIFOLIUS T€HOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWiIa) OABOMOIUHU. [lpunyun  cmenvl  QyHKyull.
HeoOpaTtumocTs sBomonuy. AganTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUU.

JleMoHCTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuipl U cxembl: « PUIOTCHETHUECKUN PsiI JIOMIAIN», «APXEONTEPUKC, «3BEpOo3yoObIe
sepbl», «Crerouedans», «Punnodute», «CeMeHHble ManopoTHUKNY», «buoreorpagpuueckue
30HbI 3emmumny, «/peid xoHTHHEHTOBY», «PenukThy, «HauampHbie cTaguu >MOPHOHAIBHOTO
pa3BUTUSL  IIO3BOHOYHBIX  JKUBOTHBIX», «l'OMOIIOrMYHBIE UM  AHAJOIMYHbBIE  OpraHbly,
«PyaumenTe1», «ATaBU3MBI», «XPOMOCOMHbIE HAaOOphl YEJIOBEKa W IIMMIIaH3e», «l JaBHBIE
HarpasJIeHUS BOIOLUNY, «O01I1e 3aKOHOMEPHOCTH SBOIIOLIUNY.

ObopynoBaHue: KOJIEKINU, repObapuu, MYJSDKM HCKOMaeMbIX OCTATKOB OPraHH3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYJMMEHTApHbIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HaCEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3sBUTHE KU3HHU HA 3emiie

Hayuynble TuUmOTE3bl MPOUCXOXKACHHS >KM3HH Ha 3emiie. AOHOreHe3 W TaHCIEepMUsl.
JloHayuyHble TPEACTABICHUS O 3apOXKACHUM >KU3HM (KpeallMoHH3M). ['mmore3a MmOCTOSIHHOTO
camM03apoKICHUS KU3HU U e€ onposepkeHue onbitTamu @. Penu, JI. Cnannannanu, JI. [Tactepa.
[IponcxoxeHue >kU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE 3TaIbl HEOPraHUYECKOU BofoIHH. [l1anerapHas (reoioruaeckas) B0
XuMuueckast 3BOMIOIUSA. AOUOTEHHBIH CHHTE3 OPraHMYECKHUX BELIECTB M3 HEOPraHWYECKHUX.
Onpir C. Mumnepa u I'. FOpu. O6pa3oBanue mnonuMepoB u3 MoHoMepoB. KoarepBatHas
runore3a A. M. Onapuna, runore3a mnepBuuHoro OynboHa JIk. XonjeliHa, reHeThdeckas
runore3a I'. Meémrepa. Pubosumber (T. Yek) m rummore3a «vupa PHK» V. TI'mnGepra.
dopmupoBaHUe MEMOPaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Ucropus 3emmn u Meroasl €€ wu3ydeHus. lckomaemble OpraHUueCKHE OCTaTKH.
I'eoxpononoruss u e€ wmeroabl. OTHOocUTENnbHasT W aOCONIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHonornyeckas mkasa: 0Hbl, 3Pbl, IEPUOJBI, FTOXU.

HauaneHble 3Tanbl opraHM4ecKor 3BOJONUU. [losiBIeHHE W 3BOMIONUS MEPBBIX KIIETOK.
Opomonust MeTabonm3ma. BosHukHOBeHHe mepBbIX 3kocucTteM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajJor mepBeIX Ha 3emie cooOmiectB. CtpomatonuTthbl. [IpokapuoTel u
9yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CHMOHOTeHe3). DBOIIOIUOHHOE IMPOUCXOXKIECHUE BUPYCOB.
[IpoucxoxeHne MHOIOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX  Tpynn
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tambl 3IBOJIOLUMU BBICHIMX pacTeHuil. OCHOBHBbIE apoMOpQoO3bl PaCTEHUI.
Beixon pacrenumii Ha cymry. [losBieHHME CIOPOBBIX pPACTEHMI M 3aBOCBAHWE HMMH CYIIN.
Cemennnlie pacTerus. [IponcxoxaeHne IBETKOBBIX PACTCHUIM.

OCHOBHBIE 3Tambl SBOJIONHH KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIOB. [IepBbiec XOpIOBHIC
KUBOTHBIC. JKH3HB B BOJIe. DBOIIONKS TO3BOHOUHBIX. [IponcxoxkaeHne aMpuOnii U penTHIHiA.
[Mpoucxoxnenue miekonurtarommx U OTul. [IpuHnun kimrodeBoro apomopdoza. OcBoeHwue
0€CI03BOHOYHBIMU ¥ TIO3BOHOYHBIMH KUBOTHBIMH CYIITH.

Pa3BuTue x13HU Ha 3eMlie [0 3paM U IepHoJaM: apxe, mpoTepo30i, Mayieo30i, Me3030i,
KaitHo30M. OOImas xapaKTepuUCTHKa KJiIMMaTa W TEOJOTHYECKUX TmporeccoB. [losBieHue wu
pacuBeT XapaKTEpHBIX OPraHu3MOB. YTiieoOpa3oBaHUE: €ro yCJIOBUS U BIIMSHHUE Ha Ta30BBIH
coctaB aTMOoc(hephl.

MaccoBble BBIMHpPAHHUSI — 3KOJOTMYECKUE KPU3HUCHI Mponuioro. [IpuduHsl U ciencTBus
MacCOBBbIX BbIMHUpaHH. COBPEMEHHBIN 3KOJIOTHYECKHI KpHU3UC, ero ocobenHoctu. [Ipobiema
coxpaHeHus: buopa3sHooOpa3us Ha 3emIe.

CoBpemeHHass cucreMa opraHuyeckoro mupa. [IpuHIUNBl Ki1accuuKaluu OpraHu3MOB.
OcCHOBHBIE CHCTEMAaTHUYECKHUE TPYIIITBI OPraHU3MOB.

JdeMoHCcTpanuu

[TopTpetst: ®@. Penu, JI. Cnannannanu, JI. [Tacrep, U. 1. Meunukos, A. 1. Onapun, [Jx.
Xonpeitn, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmuupt u cxembl: «Cxema onbita @. Penny», «Cxema ombita JI. [Tactepa mo u3ydeHuro
camo3apoxxaeHus: xuzHuy, «Cxema onbita C. Munnepa, I'. HOpu», «DTansl HeopraHuueckou
sBomonuny, «l'eoxpoHonornyeckas mkaiay, «HadanbHble 3Tanbl OpraHUYECKOM 3BOJIOLUNY,
«Cxema o0pa3oBaHUs JSyKapuoT myTéM cuMmOuorenesa», «CHucTeMa KHUBOW MHPHPOIBIY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacreHuit», «PurnoduUTH», «OITHOKIETOYHBIC
BoJIopocin», «MHOTOKIIETOUHbIE Bojopocian», «Mxuy», «llanmopoTtHuku», «l'omoceMeHHbIE
pacteHus», «Opranbl 1BETKOBBIX pacTeHuid», «CxemMa pa3BUTHUS IKUBOTHOTO MHpPay,
«ApoMopdo3bl KUBOTHBIX», «IIpocteiimme», «KumeunononoctHsie», «llmockue uepBu»,
«YUneHuCTOHOrNeY, «PbI10BI?, «3EeMHOBOJHBIEY, «IIpecmbikaromuecs», «IItnusy,
«Munekonurarone», «Pa3Buthe JKM3HM B apXeWckod ope», «Pa3BUTHE KHU3HU B



MpOTEPO30ICKON 3pe», «Pa3BuTHe XKuU3HM B NaNCO30HMCKOM 3pey, «Pa3BuTHE XKU3HU B
MEe3030MCKOi 3pe», «Pa3BuTHe JKU3HM B KalHO30MCKOW 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPay.

O6opynoBanue: repOapuu pacTeHUM pa3IMYHBIX OTAENOB, KOJUIEKIHMU HACEKOMBIX,
BJIQXKHBIE IpenapaTbl >KUBOTHBIX, PAKOBUHBI MOJUJIFOCKOB, KOJUIEKIUU HIJIOKOXKHX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, Uydela NTULl U 3BEpEd, KOJJIEKIUU OKaMEHEJIOCTEH, IOJIE3HBIX
HCKONAEMBbIX, MYJISDKM OPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryaabHas naGoparopHas padora «MonemupoBanue onslToB Muiuiepa—tOpu 1o
M3YYEHHUI0 aOMOreHHOI'0 CHHTE3a OPraHWYEeCKUX COeTMHEHHH B MepBUYHON aTMochepey.

Jlabopatopnas paGora «/3yuyeHue u omnMcaHME MCKONAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuueckass pabGora «V3ydeHue OCOOCHHOCTEHl CTpPOEHHUS paCTEHHM pa3HBIX
OTJEJIOBY.

IIpakTHyeckas padora «3yueHue ocoOEHHOCTEN CTPOCHUSI I03BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4ej10BEKa — AaHTPONOTeHe3

Pasneinel 1 3a1a4n aHTPONOIOrUK. MeETO bl AHTPOIIOJIOTHH.

CraHOBJIEHME IIPEACTABICHUN O IPOUCXOXKJIECHHM YEJIOBEKA. PenuruoszHsle BO33pEHUS.
CoBpeMeHHbIE HAyYHBIE TEOPHH.

CxomcTBOo  4eloBeka C  JKMBOTHBIMU. CHCTEMaTHYECKOE IIOJIOKEHHME  YEeJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJOBEKA C JKMBOTHBIMHU: CpPaBHUTEIBHO-MOp(dooruyeckue,
AMOpPUOJIOTHYECKHE, (U3HOIOr0-OMOXMMHUYECKHEe, IMoBeneHUYeckrue. OTaudus dYelnoBeKa OT
XKUBOTHBIX. [IpsMOX0XK€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE rOJI0BHOrO
MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

HBwxymme  cunbl  ((akToOphl) — aHTpoNoreHesa:  OHMOJIOTHMYECKHE,  COLMAJbHBIC.
CooTHoIIeHN e OMOJIOTHYECKUX U COIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIuU aHTpornoreHesa. Panuue yenoBekooOpa3Hble 00€3bsSHBI (IPOKOHCYJIBI)
U paHHHE MOHTHIbI — O0IIHME MPEIKN YeT0BeKOOOPa3HbIX 00€3bsH U JI0/Iei. ABCTPAJIIONUTEKU —
JBYHOTHE Npenku mojei. YeoBek yMmenblil, mepBble U3rOTOBJIEHUs OopyAuil Tpyzaa. Yenosek
MPSAMOXOSIINN W MEePBBI BBIXOA Jtojel 3a mpenenbl Adpuku. YemoBek reiaenbOeprckuii —
00K TpeIoK HeaH1epTaIbCKOro YeJIOBEKa M YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUui
KaK BUJ JIFOJIEW XOJIONHOrO KiaumaTa. YenoBeK pa3yMHbIH COBPEMEHHOrO THIA, JIEHUCOBCKUM
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamu Agpuku. [laneoreneruka u najaeor eHOMHKa.

OBOMIONMSL COBPEMEHHOIO 4eloBeKa. EcTecTBEHHBIM 0TOOp B HOMYJILUAX YEIOBEKa.
MyTanuoHHbIi npouece U noauMopousM. IlonynsuroHHble BOJIHBL, Apei(] reHoB, MUTpaLus U
«3(dexT ocHOBATEN» B MOMYJIALUSAX COBPEMEHHOI0O YEJIOBEKA.

UYenoseueckue pacwl. [lonstue o pace. bompmme pacel: eBpomeougHas (eBpasuiickas),
aBcTpajo-HerpouHas (3KBaTtopuajibHasl), MOHTrOJIOUAHAs (a3uaTCKO-aMepuKaHckas). Bpems u
IyTU pacceleHHs 4eloBeKa 10 TIuiaHere. EauHCTBO uenmoBedyeckux pac. Hayunas
HECOCTOSITENNbHOCTh ~ pacu3Mma. [IpucCrOCOONIEHHOCTh 4YenoBeKa K  Pa3sHbIM  YCIOBHSIM
OKpyXaroiei cpeibl. BiusHue reorpadudeckoil cpenbl U Jpeiida reHoB Ha MOPQOJIOTHIO U
(U3HONIOTHIO YeIOBEKA.

MexauciuuImImHapHble MeTonbl B (Qu3Mdeckoi (OMOJIOrMYecKoi) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AHTPONOJIOTUS. U MaJCOaHTPOIOJOTUs  YENOBEUYECKUX  IMOMYJISIIHI.
buoconmanbHple  mccnenoBaHUs — OpUpPOABl  yesnoBeka.  MccienoBanume  KO3BOMOLIMHM
OMOJIOrMYECKOro U COIMAIILHOTO B YETOBEKE.

JleMoOHCTpanuu



IToprpersr: Y. Japsun, JI. Jlukn, A. . Poruackuii, M. M. I'epacumos.

Tabmumpl W cxembl: «MeToabl aHTPOIOJIOTUN», «[ OJIOBHOH MO3r 4YeloBeKay,
«YenoBekoobpazHbie 00e3bsiHB), «CKelleT YeloBeKa M CKeJeT MuMMaH3e», «PyaTuMeHTsl u
aTaBU3MBbDY, «JIBMXKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOLUUOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpanonutek», «HenoBek ymenblity, «YenoBek nNpaMoXoasaiuniiy, «JleHuCOBCKUIM YeIOBEK»
«Heanpepranbipl», «KpoManboHub», «lIpenku demoBeka», «ITambl 3BOIIOLNUU YEJIOBEKa»,
«Pacpl yenoseka.

ObopynoBaHue: MYJISKU OKaMEHEJIOCTe!, MPeIMETOB MaTepuaIbHONU KYJIbTYphl MPEAKOB
yenoBeka, penponykuuu (pororpadum) kKaptuH ¢ MHGOJOTHUYECKUMH U OubIeickuMu
CIOKETaMU TPOUCXOXKJIEHUS YelioBeka, (poTorpaduu HaXOAOK HCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeNl0OBEKa, MOJENb Yeperna 4YesloBeKa W yepena IIMMIIaH3€, MOJIe]b KUCTH YEeIOBEeKa U
KHMCTH IIMMIIaH3€, MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopatopnasi pabGora «VI3yuyeHue OCOOEHHOCTEH CTpOEHMsI CKejeTa 4YelloBeKa,
CBSI3aHHBIX C IPAMOXO0XKIECHUEM).

IIpakTnuyeckas padora «/3ydeHne 3K0JIOrM4eCKUX aanTalli 4eI0BeKay.

Tema 6. OJkojormsi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHu3MOB W
HAJJOPTraHU3MEHHBIX CHCTEM € OKPYKAKOIIeHd cpexoi

3apoxaenre U pasButue sKkonoruu B Tpynax A. ['ymGombara, K. ®@. Pymee, H. A.
CeBepuoBa, J. I'exkkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAyKaMH.

Metozsl skonoruu. [loneBpie HaOMOAEHUS. DKCIEPUMEHTH B DKOJIOTHUU: MPUPOIHBIE U
nabopaTopHble. MojenmupoBaHue B 3KOJOTHH. MOHUTOPHHI OKpYKaIOLIEH Cpeibl: JIOKAJIbHBIH,
pETHOHANBLHBIN U TTT00ATHHBI.

3HayeHHe SKOJOTMYECKUX 3HAHUU Ui 4YeloBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBf3€M 4enoBeyecTBa € Npupono. DOpMHUPOBAHHME IKOJOTHUYECKON KYJIBTYPbl H
9KOJIOIrM4ECKOM I'PaMOTHOCTH HaCEJICHUS.

JleMoHCTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, D. 'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxembl: «Pazgensl sxkonorun», «MeToabl sKonorun», «CxemMa MOHUTOpPHHTA
OKpY>aroIlen cpenb».

JlabopatopHas padora «l/3yueHrne MeTO10B SKOJIOTUUECKUX UCCIETOBAHMIN.

Tema 7. Oprann3mMsel U cpeaa oOUTAHUS

Okonoruueckue (QakToppl M 3aKOHOMEpHocTH uXx jAedcrBud. Krnaccudukanus
9KOJIOTHYECKUX  (aKTOpOB:  abMOTHYECKHE, OHOTHYECKHe, aHTponoreHHnle. OO0uiue
3aKOHOMEPHOCTH JeicTBUS 3KoJorndeckux ¢paxkroposn. [Ipasuno munumyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIEC OPTaHU3MBI.

Abuornueckue GakTopsl. CBET Kak dKoIorudeckuii gpaxrop. JeiicTBie pa3HBIX Y4acCTKOB
COJIHEYHOI0 CIEKTpa Ha OpPraHM3Mbl. DKOJIOTMYECKHUE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOUIEHUIO K cBeTy. CUrHanbpHas poiib cBeTa. POTONEpUOIU3M.

Temnepatypa kak »komormueckuid Qaxrtop. JlelicTtBue Temmeparypsl Ha OPraHU3MBI.
[loitkunorepMHbIe 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI .

BrnaxxHocTh Kak akosorndeckuii Qaxrtop. IlpucnocobneHus pacTeHHid K MOJACPKAHUIO
BojHOro OamaHca. Krnaccudukamuss pacTeHHl MO OTHOIIEHHIO K Boje. IlpucnocoGnenus
JKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.



Cpenpl oOuTaHUS OPraHHU3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IMOYBEHHAs, ITyOMHHAas
MOJMIOYBEHHAsl, BHYTpUOpraHu3MeHHasi. DU3NKO-XUMHYECKHE OCOOEHHOCTH Cpel OOWTAHHS
opranu3moB. [Ipucroco0ieHus opraHiu3MoB K JKU3HH B pa3HBIX cpeaax.

buonornyeckue putmbl. BHenHue u BHyTpeHHUE puTMbl. CyTOUYHBIE U TOJJUUHbBIE PUTMBI.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUM KU3HU.

Kuzuennsie Gopmbl opranu3MoB. [loHsTHe 0 Ku3HEHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHui: JepeBbsl, KyCTapHUKH, KyCTApHUYKH, MHOIOJIETHHE TpPaBbl, OJHOJETHHUE TpPaBBI.
Kuznennsle (GOpMBI JKUBOTHBIX: THJIPOOMOHTBHI, TI'€OOMOHTHI, a’dpOOMOHTHL. (coOeHHOCTH
CTpoeHus U 00pa3a KU3HH.

buotnueckue  QakTopsl. Buabl OnoTHMUECKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIHS,
XMUITHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koonepanus, MyTyaau3M, KOMMEHCATHU3M
(xBapTHpaHTCTBO, HaxjeOHHuyecTBO). Herpoduueckue B3auMoOAEHCTBUS  (TOMHYECKHUE,
¢dopuueckue, ¢dadbpuueckue). 3HaueHHE OMOTUYECKUX B3aMMOACHCTBHM Ui CyIIECTBOBAHUS
OpraHu3MoB B cpene oOutanus. [IpuHIMI KOHKYPEHTHOI O MCKIIFOUEHHUS.

JdeMoHcTpanuu

Tabmuuel u cxemsbl: «Jkosnornyeckue GakTopsl», «CBETOBOM CHEKTPY, «IKOJOTUUYECKHE
IPYMIIbI )KUBOTHBIX 110 OTHOIIEHUIO K CBETY», «TenI0KpOBHbBIE KUBOTHBIEY, «X0JIOIHOKPOBHbIE
KUBOTHBIEY», «Du3noIOornyeckre afanTaluy >KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruueckue putmMb», «Ku3HeHHbIe GOPMBI pacTeHU», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX»,
«2JKocucTeMa IIUMPOKOJIMCTBEHHOrO Jieca», «IKOCHUCTeMa XBOMHOro Jecay, «llenu nutanus»,
«XumHunyectBoy, «Ilapazutuzm», «kKonkypeHiusy», «Cumonos», «kKoMMeHcamm3m.

ObopynoBanue: repOapuud pacTeHHH M J>KUBOTHBIX, MPUCIOCOOJEHHBIX K BIHUSHUIO
pa3IMYHBIX  OSKOJOTMYECKUX (akTopoB, repbapuu  CBETONOOMBBIX, TEHETIOOUBBIX |
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIIOOMBBIC, TEHEMOOMBBIE M TEHEBBHIHOCIMBHIE KOMHATHBIC
pacTeHus, repOapul M KOJUIEKIUH TEIUIOMOOUBBIX, 3UMOCTOMKUX, MOpPO30yCTOHYMBBIX
pacTeHuid, yyudeiga NTHI W 3Bepeil, repdapum pacTeHu#, OTHOCAUMXCA K TUrpoduTam,
KcepoduraM, Me3opuTaM, KOMHATHBbIE pPACTEHUS JaHHBIX TPYMI, KOJJICKIUH KUBOTHBIX,
OOHUTAIOIIMX B Pa3HBIX cpelax, repdapuu U KOJUIEKIIMH PacTEeHMM M KUBOTHBIX, 00JIadaromInX
yepTaMu TPUCTOCOOJIEGHHOCTH K CE30HHBIM HW3MEHEHMSIM YCJIOBUH JKU3HM, TepOapuu Hu
KOJIJIGKIIUM PACTeHMH M KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOCHCTBUSX.

JlabopaTropHas paGora «BrisiBieHue npucnoco0aeHuil OpraHu3MOB K BIMSIHUIO CBETAY.

Jlabopatopnas padora «BpisBieHHE TPUCHIOCOOJICHU OPraHW3MOB K BIHUSHUIO
TEMIIEPaTyphl».

JlaGoparopHnasi pa6ora «AHaTOMHUYECKHE OCOOEHHOCTM pACTEHMM M3 pa3HbIX MeECT
OOUTAHUSD.

Tema 8. Dxos10rusi BUI0OB ¥ NONMYJIsIIHIA

DKOJIOTMYECKUE XapaKTepUCTHKU monysiuu. [lomymnsuus kak Ouojoruveckas CUCTEMA.
Ponp HeomHOpOIHOCTH cpenbl, (PU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUIOB B
(hopMUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYPHI HOMyisiiuii. OCHOBHBIE MOKA3aTENH MOMYJISALIUN:
YUCIEHHOCTh, MJIOTHOCTb, BO3PACTHAsl M IOJIOBAsl CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIMSL.

Okosoruueckass CTpykTypa nomyisuuu. OLleHKa YHCIEHHOCTH MOnyJsinuu. JlMHamuka
MOMYJISIIUU U e€ perynauusa. buornyeckuil moTeHnnan nonymnsuuu. MoaenupoBaHue JUHAMUKA
nonyssiuud. KpuBele pocta uucieHHocTd mnomymsiuuu. Kpusble BbDKHBaHUS. Perymsnus



YUCJIEHHOCTU TMONYJIAUUN: pPoib (PAKTOPOB, 3aBUCALIMX W HE 3aBUCSALIMX OT IUIOTHOCTH.
Dkonoruyeckue crpateruu BuaoB (r- u K-ctparerun).

[TonsiTie 00 »dKoJIOTMYECKOW HUIIe BuJa. MecTooOuTaHue. MHOroMepHass MOJIEIb
skosiornueckor Humm J[x.M. Xatunncona. Pa3zmepsl s3kosnornueckord Huiu. [loTeHimansHas u
peann3oBaHHAs HULLIY.

Bun xak cucrema mnonynsiiuii. Apeansl BUIOB. Buabl M UX >KM3HEHHBIE CTpPaTEruu.
DKOJOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJACHUS M MHUTpAllUid JKUBOTHBIX. buonormdeckne WHBa3UH
9y)KEPOJIHBIX BUIOB.

JleMoHCTpanuu

IToprpet: k. . XaTunHCOH.

Tabmuie! U cxeMbl: «IKOJIOTHYECKHe XapaKTepUCTUKH Momyaauuny», «[IpoctpancTBenHas
CTpyKTypa nomyjsiuuu», «Bo3pacTHble nupaMuibl mnomyjsinun», «CKOpOCTh 3acesleHus
MIOBEPXHOCTH 3€MJIM DPa3IMYHBIMU OpraHuzMaMm», «Mojenb skonorudeckor Humm JIx. U.
XaTYNHCOHAY.

O6opynoBanue: repdapun pacTeHUH, KOJUICKIIUN )KUBOTHBIX.

JlaGoparopHnas padota «IIpucrnocobieHuns ceMsH pacTeHUHN K PacCeICHUION.

Tema 9. Jxos0orust coo0mEecTB. IKOJITOTHIECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u MexXIy OpraHM3MaMu B
OHOLIEHO3E.

OkocuctemMa Kak oOTkpbiTasg cucreMa (A. [Ix. Tencnu). DyHKUMOHAJIbHBIE OJOKHU
OpPraHu3MOB B JKOCHCTEME: IMPOAYIEHTH, KOHCYMEHTBI, peayleHThl. Tpodudyeckue ypoBHHU.
Tpoduueckue nenu u cet. Adbuotnueckue 010k dKOocHcTeM. [10UBBI M MBI B DKOCHCTEMAX.
KpyroBopor BeliecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNM 3KocucTeMbl. buomacca u mpoayKuus. IKOJIOTHYECKHUE ITH PaMU bl
quces, 0MOMacchl U SHEPrUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U UX
NPUYUHBL. AHTpPONOreHHbIE BO3JEWUCTBUA Ha cykueccuu. KimmakcHoe cooOmiecTBo.
buopaznooOpa3ue 1 moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl MOpel U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneu, NyCmulHb.

AHTpOIIOr€HHBIE  IKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuunga Mmexny
AQHTPOIIOT€HHBIMU U TPUPOIHBIMH SKOCHCTEMAMHU.

VYpb6oskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucTeM. ['opozackas ¢iopa u dayHa.
CuHaHTponM3anusi TOpoAckoid ¢ayHbel. buonoruueckoe U XO3sICTBEHHOE 3HAY€HUE
arpo’KOCUCTEM U yPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJEHCTBUI  OpPraHM3MOB B
akocucreMax. Poib kackadnoeo s¢hghekma u  6U008-320uUpPuKamopos (Knouesvix 6udos) 6
@yHurkyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXKAY CMEKHBIMU
OKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, TNONYJSUMA W DKOCUCTEM B  YCIOBHSAX
€CTECTBEHHBIX U AaHTPOIOI €HHBIX BO3/IEM CTBUIA.

Mexanuzmvl  6030eticmeusi  3aepsA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIO2UHUECKO20
HOPMUPOBAHUSA AHMPONO2EHHO20 6030eticmauss. MeTogoI0rusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOT€HHBIX 3KOCHCTEM.



JdeMoHcTpanuu

[TopTpet: A. JIxx. Tencnu.

Tabmuuet u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA HMIMPOKOIMCTBEHHOIO JIecay,
«JKocucTemMa XBOMHOro iJeca», «DyHKIMOHAJIbHBIE TPYININbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopoT BemecTB B 23Kocucreme», «llenmu mnurtaHus (macTOWIHASA, JETPUTHAS)»,
«DQKonmornyeckasl mupammuaa gucemn, « IKOoJIornueckas nmupaMuaa OuoMacco, «IKOIOrHIecKas
nupamua sHeprum», «OO0pasoBanme Oomortay, «llepBuunasi cykmeccus», «BoccTaHoBIeHHE
jieca mocie mokapay, «JKocucTeMa o3epay, «ArporeHos3», «KpyroBopoT BEmIECTB M MOTOK
SHEpPruu B arporeHose», «IIpumepsr ypooskocucrem».

ObopynoBanue: repbapuy pacTeHHWH, KOJNJIEKIUU HACEKOMBIX, uyuesla NTUIl U 3Bepe,
repOapuu KyJIbTYPHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuueckas padora «/3yuenue u onucanue ypoo3KOCHCTEMBD».

JlaGopaTopHasi padoTa «/I3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YJICHHUCTOHOTUX B
Pa3HBIX 3KOCHCTEMAX).

IKckypeusi «IKCKypcus B TUIHMYHBIN OuoreoineHos (B ayOpaBy, Oepe3HsK, elIbHHUK, Ha
CYXOJI0JIbHBIN WJIM MOMMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKcKypeus «IDKCKypCUs B arpodKOCHCTEMY (Ha MOJIe WA B TETUIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKocUCTEMA

buocdepa — obuiennanerapHas o0onouka 3eMid, I CYLIECTBYET WM CYyIIeCTBOBaja
KU3Hb. PazBuTHe npencraBiacHuii o ouocdepe B Tpynax 3. 3tocca. Yuenue B. U. Bepraackoro o
ouocdepe. Obnactu 6uocdepst u e€ cocran. JKuBoe BeuiecTBo 6unochepsl U ero PyHKIHUH.

3aKOHOMEpPHOCTH CyliecTBOoBaHMs Onocdepbl. OcodbeHHoCTH O6uochepbl Kak riaod0albHOM
skocucTteMbl. J/luHamudeckoe paBHOBecme B Oumochepe. KpyroBopoTel Bemiects U
OroreoxnuMu4eckue UK (yriiepoaa, a3ota). PUTMUYHOCTS siBJIeHHI B Onocdepe.

3oHanbHOCTH OuMocdepsl. [TonsiTHe 0 6Grome. OCHOBHBIE OMOMBI CYIIU: TYHJIPa, XBOWHBIC
Jieca, CMELIaHHbIE M IIMPOKOJUCTBEHHBIE Jieca, CTeMH, CaBaHHbI, ITyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOPBs. Kimar, pacTUTENIbHBIN U )KHBOTHBIA MU OMOMOB CYIIIH.

CtpykTypa ®u (QYHKIOHS OJKHUBBIX CHCTEM, OIIEHKA KX pPECypCHOro IOTeHIMala |
6unochepHbIX QyHKIUH.

JleMoHCTpanuu

[TopTpeTsi: B. U. Bepnaackuii, 3. 31occ.

Tabmune! u cxembl: «I'eocdepst 3eman», «KpyroBopor azora B npupoze», «Kpyrosopor
yriaepoaa B npupozae», «KpyroBoport kuciopona B mpupoae», «KpyroBopot BoAbl B IpUpoOae»,
«OcHoBHbIe OmoMBl cymmy, «Kimmmatnueckue mosica 3emum», «Tynapa», «Taiiray,
«Cwmemanneiii  nec», «llupoxonmuctBennwii nec», «Cremby, «CaBanHay, «IlycTbiHIY,
«Tponnueckuii jecy.

OO6opynoBanue: repdbapun pacTeHUH pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpykaomas cpeaa

DKoJIOTMYeCKue KPHU3UChl W WX MpHYMHBL. BosnelictBue denoBeka Ha Ouocdepy.
3arpsiHeHHe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpenbl. OxpanHa
BOJHBIX pecypcoB. Pa3zpyienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kimMmara.

AHTpONOreHHOEe BO3JCUCTBME HAa pPACTUTENbHBIA M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOI'O U KUBOTHOTO MUpa. OCHOBHbIE IPUHIUIIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie mpuponausie Teppuropun (OOIIT). boranuuyeckue cajapl U 300J0THYECKHE
TapKHU.



OCHOBHBIE TTPUHIUIIBI YCTOWYUBOTO Pa3BUTHSI YEIOBEUECTBA M MPUPOJLL. PannoHamsHOe
MPUPOJIONIONB30BAHIE U COXPaHEHHWE OHMOJOrMYecKoro pasHooOpasus 3emiu. OOuime
3aKOHOMEPHOCTH TTI00ATBbHBIX KOJIOTUYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOT0 KpU3nca
U €r0 BEPOSITHBIC MOCIIECCTBHUS.

PasBuTe MeETONOB MOHUTOPHHTA pa3BUTUS OMACHBIX TEXHOTEHHBIX IIPOI[ECCOB.
Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuke. buonocuueckoe paznoobpasue u duopecypcuvl. Hayuonanohvle ungpopmayuonuvie
cucmemvl, obecneuusaowjue O00CmMyn K uHpopmayuu no cOCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbL IKOpeadburumayuy 3K0CUcmem u cnocob08 bopvbOvl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpyxkyus Mopckux u HaA3eMHbIX IKOCUCTEM.

JleMoHCTpanuu

Tabmuubl W cxeMbl: «3arps3HeHue aTMocepbl», «3arps3HeHHe TUAPOCHEpPhI»,
«3arpszHenue mTouBb», «llapHukoBbiii  dddexT», «Ocobo oxpaHseMble HPUPOTHBIE
TeppUTOPUIY», « MOJIETN YIIPABIIIEMOT0 MHPA.

O6opynoBanue: ¢Qororpaguu oxpaHseMbIX pacTeHUH U KUBOTHbIX KpacHON KHuUru
Poccuiickon ®@enepannn, KpacHO! KHATH peruoHa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O BUOJIOT'UHN
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TPeOOBAHHS K pe3yibTaTaM OCBOCHHUS OO0YYarOIIMMHCS
MporpamMm CpeaHero ooIiero oopazoBaHus: JUIYHOCTHBIE, METAIIPEMETHBIC U TIPEIMETHEIE.

B cTpyKkType NTUYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOrPaMMBbI IO OMOJIOTHUU BBIICIICHBI
CIENyIOIME  COCTABISIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  I'pa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CaMOOIPEACIICHUIO,
Hanuuue momusayuu K OOydeHHIO0 OWOJIOTHUH, YyeleHanpaeieHHoe pazeumiue BHYTPEHHHUX
yOeXIeHUH TMYHOCTH Ha OCHOBE KIJIFOUEBBIX IIEHHOCTEH M MCTOPHYECKHUX TPAJULIUNA pa3BHTHUS
OMOJIOrMYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OO0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JI€ATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH  YCTQaHOBKaMH, MPHUCYIIUMU  CHCTEMeE
OMONOrMuecKkoro  oOpa3oBaHUsl, Haluuue NPABOCO3HAHUS  DKOJIOTMUECKOW  KyJIbTYpBI,
CnOCOOHOCMU cMABUMb NN U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE PE3yIbTaTHl OCBOEHHUS MPOrpPaMMbI MO OHMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBUH C TPATUIUOHHBIMU POCCUUCKHUMHU
COIMOKYJIbTYPHBIMH, UCTOPUICCKIMH U JTyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, MMPHHSITHIMU B
o0IiecTBEe IMpaBUIaMM U HOpPMaMH TOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMUS,
CaMOBOCTIMUTaHUS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ZUIMHM JTUYHOCTH, MATPHOTU3MA H
YBa)KEHUS K 3aKOHY U ITPAaBONOPAJKY, YEJIOBEKY TPyAa U CTapllieMy I[OKOJIEHHIO, B3aUMHOIO
YBaXXEHHUS, OEpPEKHOr0  OTHONIEHUS K  KYJABTYpHOMY  HACIEAWI0 H  TPaTUIUAM
MHOT'OHaIlMOHaIIbHOrO Hapoaa Poccuiickoit denepanuu, pupoae U OKPYKAIOIIEH cpefie.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» J0MKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEU
MO3UIMEeH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlWW, TO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSM POCCHHCKOrO  OOIIecTBa,
pacuMpeHre KU3HEHHOTO OINbITa W OMBITa JEATETbHOCTH B IMPOILECCE pealn3allid OCHOBHBIX
HAIPaBJICHUI BOCIUTATEILHON S TEIEHOCTH, B TOM YHCIIC B YaCTH

1) rpa:xIaHCKOr0 BOCIIUTAHUS

cOpPMUPOBAHHOCTh T'PAXKIAAHCKOW TO3MLIMM OOydYaloIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IecTBa;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX NpaB M O00S3aHHOCTEH, YBa)KEHHWE 3aKOHA W
IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIbHOCTU MPU CO3aHUU YUEOHBIX MPOEKTOB,
pelIeHr Y4eOHbBIX U MT03HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENSATh COOCTBEHHYIO TMO3UIMIO IO OTHOUICHUIO K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YyMEHHE yYMUTHIBATh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMU YOEXKIAECHUSMHU, KYJIbTYPHBIMHU IIECHHOCTSMH U COIIHATbHBIM
MIOJIO’KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIlECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATEIILHBIX W WCCIEAOBATEIbCKUX 3a7a4, YBAXHUTEILHOTO OTHOIICHUS K MHEHUIO
OIIIOHEHTOB TIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COASPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM J1EATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKOM I'pakIaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKCHHUS K
CBOEMY HapoOJly, UYyBCTBAa OTBETCTBEHHOCTH mepes; PonuHo#, roplocTM 3a CBOM Kpaid, CBOIO
Ponuny, cBOIl s3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOILIEHWE K TMPUPOJHOMY HACIEOUI0O U NaMATHUKAM [PUPOAIBI,
JNOCTHKEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CHOCOOHOCTh OILIGHMBAaTh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U pa3BUTHE
OMOJIOTMY, TOHUMAaHUS 3HAYCHUS OMOJIOTUHU B TTO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOI'0 00IIeCTBa;

uzeliHas yoex1EHHOCTb, TOTOBHOCTh K CIYXKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEH HOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OCO3HAHME TYXOBHBIX LIEHHOCTEH pOCCUICKOIr0 Hapo/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOT O MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYAChH
Ha MOpaJibHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIJ]a B IOCTPOEHUE YCTOMYUBOIO Oy yILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJIUTEIAM, CO3JaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHSATHUS LIEHHOCTEH CEMEWHOW >KMU3HH B COOTBETCTBUHU C TPAAMIMAMH HAapOJOB
Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIJIIOUYAsl SCTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHUE IMOLMOHAJIILHOI' O BO3JEH CTBUS JKUBOM PUPOJIBI U €€ HEHHOCTH

FOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE NPOSBIIATH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHusA, (POPMUPOBAHUA  KYJIBTYPbl  310POBbA H
IMOLMOHAJIBHOTO (J1aroNOJy4YHusi:

MOHMMaHWE U peann3alnus 310poBOro U 0e3omacHoro odpasa KU3HH (30pOBOE MUTAHHE,
co0JII0IeHe TUTHEHUYECKUX TPaBUI U HOPM, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTAbIXA,
perynspHas (¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3710pOBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaLUSAX, YTPOKAKOIIUX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHHWE TOCIEACTBUNA M HEMPUITHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHHS aKOTOJif,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH TEXHOJOIMYECKON 1 COLMaIbHOM HAIIPaBJIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMMPOBATh, MJIAHUPOBATH M  CAMOCTOSITENIBHO  BBINMOJNHATH — TaKyIO
NeSITENIbHOCTD;

MHTEpEC K pa3Nu4HbIM cepaMm TpodecCHOHATHHON NesATEIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BBIOOD OymyIiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M caMOOOPAa30BAHUIO HA MPOTSHKEHUU BCEH
KU3HU;



7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKH IIeNIECO00pa3HOe OTHOIIEHUE K MPUPOEe KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOH KYJIbTYpHI: MpPUOOpPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB U OLEHKH X BO3MOYHBIX MOCIEICTBHM N1 OKPY’KaIOIIeH Cpesbl;

0CO3HAHUE TT00ATBHOr0 XapakTepa SKOJIOTHUECKUX MPOOIIeM U MyTel UX PEIICHUs;

CIOCOOHOCTH HCIIOJIb30BAaTh MPHOOpETaeMble MPH U3y4YEHUU OMOJIOTUN 3HAHUS U YMEHHUS
MpU pelIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOJIb30BAHUEM (COOIIOCHHE
MpaBUJI MOBEIEHUS B NPUPOJE, HAMPABICHHBIX HAa COXpPaHEHHUE PABHOBECUS B 3KOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHochepsl);

AKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCALIMX BpEI OKPYXKAIIEH NPUPOIHOU Ccpene,
yYMEHHE MPOrHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTHYECKHE MOCIEICTBUS MpeInpUHIMAaeMbIX
JEUCTBUI U IPEIOTBpALIATh UX;

HaJM4he Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYpBI, OIBITa
JEATENBHOCTA  DKOJIOTMYECKOM  HAIIPaBICHHOCTH, YMEHHMS pYKOBOACTBOBATbCI HMH B
II03HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKOH JESTENBHOCTH SKOJIOTNYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW WPAKTHKH, OCHOBAaHHOIO Ha JAMAaJore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'0 MECTA B MOJHKYJILTYPHOM MHUPE;

COBEPIIECHCTBOBAHME SI3bIKOBOM M YUTATEJILCKOM KYJIbTYPhI KaK CPENCTBA B3aUMOAECHCTBUS
MEXAY JIOJAbMU U TO3HAHUS MUPA;

MOHMMaHUEe CHenu(PUKNA OMOJOTHHM KaK HAyKH, OCO3HaHHs €€ ponu B (OpMHUpPOBAHHH
paIoHaIbHOI0 HAYYHOTI'O MBIIUIEHUS, CO3JJaHIH [EJIOCTHOTIO MPEACTAaBIEHUS 00 OKpYXKaloliem
MUpEe KaKk O eIMHCTBE NPHPOJbI, YeJIoBeKa U O0OIIecTBa, B [O3HAHUU MPHPOTHBIX
3aKOHOMEPHOCTEN U PEeLICHUH MTPOOJIEM COXpPaHEHUS TPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHUHU JJIsI COBPEMEHHOW HMBUIIM3ALUU: 00eCIeYeHUS
HOBOT'O YPOBHSI pa3BUTUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHA, CIOCOOHBIX
pelaTh pecypcHble Mpo0aeMbl Pa3BUTHS YeJIOBEUYECTBA, MOMCKA MyTel BhIXOJa U3 TT00ATbHBIX
9KOJIOTHYECKUX MpoOJieM U oOecliedeHusl Iepexoia K yCTOHUUBOMY Pa3BUTHUIO, PALIMOHAIEHOMY
KCIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJIy4€HUM OMOJIOrMYECKHUX 3HAHUN B LIEISAX MOBBIILIEHUS O0LIeH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKLMOHAJIbHOMN
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMON IIpU U3y4EHUU OHOJIOTUY;

IIOHMMaHUE CYIIHOCTH METOAOB IIO3HAHUA, HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX,
CIOCOOHOCTH MCHONB30BaTh IOJydaeMble 3HAHHS A aHalu3a M OOBSICHEHUS SBJICHUU
OKPYXKaIOIIEro MHpa W MPOUCXOISIIUX B HEM H3MEHEHHI, yMeHHe NelaTb OO0OCHOBAaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAyYHBIX (D)AaKTOB M HMEIOIIUXCS JaHHBIX C [ENbI0 MOTy4eHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS Il pelIeHUus
mpo0JieM B peasbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAay4YHOW AESTEIbHOCTHU, TOTOBHOCTh OCYLIECTBIISITH IMPOEKTHYIO U
HCCJIEI0BATENbCKYIO 1EATEIbHOCTh MHAUBUIYAIBHO U B TPYIIIE;



TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHIO M €amMOOOpa30BaHUIO, K
AKTHBHOMY T[IOJIyYCHHIO HOBBIX 3HAHHMU 10 OWOJIOTHM B COOTBETCTBUU C IKM3HCHHBIMU
MOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIBTATbBI

MerTanpenMeTHble pe3ylbTaThl OCBOSHHUS y4eOHOro mpeamera «bUOIOTHs BKIFOYAIOT:
3HauYUMBbIe i1 (DOPMUPOBAHHUS MHUPOBO33PEHUS OOYUAIOMUXCS  MEXIUCIUTIIIMHAPHBIC
(MeXmpenMeTHbIe) O0IIeHayYHbIE TIOHATH S, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOW KapTUHBI MUpA
U creru(puKy METO0B [T03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHUs,
SIBJICHUE, TPOLIECC, CUCTEMa, HAay4dHbI (DaKT, MPHUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENOBaHUE, HAONIOEHNE, U3MEPEHHE, SKCIEPUMEHT M JIpYrue); YHUBEpCAIbHBIE
yueOHbIe JelicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eclednBalolIie
¢dbopmupoBanre (QYHKIMOHAILHOW TPAMOTHOCTH M COLMAJIbHOW KOMIIETEHUUH O0Yy4YarolINXCs;
CIOCOOHOCTH o0 y4aromuxcs UCIIOJIB30BaTh OCBOEHHbBIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHHUS U YHUBEpCalbHbIE YydeOHbIE IEHCTBUS B TMO3HABATEIbHOU U
COI[MAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHuss OHMOJOTMM Ha YpPOBHE CpeAHEro o0Oiiero oOpa3oBaHUSA Y
oOyuaromierocss OyayT choOpMUpPOBaHBI MO3HABATEIbHBIE YHUBEpCAIbHBIC y4eOHBIE ICHCTBUS,
KOMMYHHUKAaTUBHbIE YHHBEpCaJbHbIE YueOHbIE JEHCTBUS, PEryJIATUBHbIE YHUBEPCAJIbHBIE
yueOHbI€ 1eHCTBUS, COBMECTHAS JESITEIbHOCTb.

MerTanpenMeTHble pe3yiabTaTbl OCBOEHHS MPOTrpPaMMbl CpPEJHEro oouiero odpa3zoBaHUs
JOJKHBI OTPaXKaTh:

OBi1ajieHHe YHUBEPCATBHBIMHI Y4eOHBIMH NM03HABATEJIbHBIMU 1€ CTBUSIMU:

1) 6a30BbI€e JOrnYecKue AelicTBUS:

CaMoOCTOSTENNFHO (OPMYNIHMpPOBATh M AKTYaJIM3UPOBATh MPOOIEMY, paccMaTpUBaTh e
BCECTOPOHHE;

UCTONBh30BaTh MPH OCBOCHHHM 3HAHWUN MPHEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHUS, KiacCH(UKanuu, OO0OOIIEHUs), PACKPBIBATH CMBICI OHOIOTHYECKUX
MOHSATUH (BBIACIATH UX XapaKTEpHBIC MPU3HAKU, YCTAHABIUBATH CBS3U C IPYTUMU MOHSATUSIMHU ),

OTpeneNnsiTh e JeATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl JEATEIbHOCTH C TOCTABIEHHBIMU IIENISIMU;

UCMOJIb30BaTh OMOJIOTUYECKUE TMOHATUS AN OOBSICHEHHsS (PAKTOB U SBIICHHH >KUBOU
IPUPOIBL;

CTPOUTb JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHBIC, JEAyKTUBHBIC, IO AaHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTU M MPOTUBOPEUHUS B pacCMaTPUBAEMBIX SBICHUSX, (GOPMYyIUPOBATH
BBIBOJIbI U 3aKJIIOY EHUS;

IPUMEHSATh CXEMHO-MOJIEJIbHbIE CPEICTBA AJIs IPECTaBJICHUS CYILECTBEHHBIX CBS3€d U
OTHOIICHUI B HM3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH pelIeHUs MPoOeMbl C yUETOM aHaJIM3a UMEIOIINXCSl MaTepHabHbIX
1 HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESITEIHHOCTh, OICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIETSM,
OLIEHUBATh PUCKU MTOCIECTBUI 1€ TEIbHOCTH;

KOOPJMHUPOBATh W BBHIMOJHITH pabOTy B YCIOBUSX pPEANTbHOrO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;



pa3BUBATh KPEATUBHOE MBILIJICHUE IIPU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCIeI0BaATEIbLCKUE AeliCTBHA:

BJIQJICTh HAaBBIKAMU Y4eOHO-MCCIIEOBATEIHCKON U MPOEKTHON NeITeIbHOCTH, HAaBBIKAMU
paszperieHusi MpodjeM, ClIoCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY MOHMCKY METOJIOB
peleHus: MPaKTUYeCKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHBIX METO/IOB IO3HAHHS,

UCIIOJIb30BaTh pa3jMYHble BUABI JIEATEIBHOCTH IO TOIYYCHHIO HOBOT'O 3HAHUS, €ro
MHTEpIpETALNH, PeoOpa30BAHNI0 U MPUMEHEHHUIO B y4eOHBIX CHTYyalUsX, B TOM YHCIE HpU
CO3/IaHUHU YYEOHBIX U COLUATBHBIX POEKTOB;

(bopMHpOBaTH HAYYHBIHA TUI MBIIUICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHSATHSIMU U METOJIAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33a/Jaud B 00pa30BaTEIbHON NEATENBHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBJIATh MPHUYMHHO-CIEACTBEHHbIE CBSI3M UM aKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTE3y €€ pEeIeHus, HaXOOUTh apryMEHTHl IJIsl JIOKa3aTelIbCTBA CBOHMX YTBEpPXKIEHU,
3aJjaBaTh NapaMeTpbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATHh IIOJIYYEHHbIE B XOJA€ pEIIeHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OL[EHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh II€JIEHAIIPABIECHHBI MOMUCK IMEpEeHoca CPEeICTB U CIOCOOOB JEHCTBUS B
podeCCHOHANILHYIO Cpeay;

yMETh TMEpPEHOCUTh 3HAHMS B TO3HABATENFHYI0O U  IPAKTHUYECKYH0  00JIacTu
KHU3HEICATECITHbHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJEH, IMpenjaraTh OPUTHHAJbHBIC IOIXOABI M PEIICHHs, CTaBUTh
poOJIeMbI U 3aJ1auu, JOMyCKAIOIUe aJbTePHATUBHBIC PELICHUS.

3) pa6ora ¢ undgopmanueii:

OPHEHTUPOBATHCS B Pa3IMUHBIX MCTOYHUKAX MHPOpMaluu (TEKCTe yuyeOHOro mocoowus,
HAy4YHO-TIOMYJISIPHOI JIMTEepaType, OMOJOTHYECKUX CIOBAPSAX M CIIPABOYHHUKAX, KOMIIBIOTEPHBIX
06azax naHHBIX, B HTepHeTre), aHamu3upoBaTh WHGOPMAIUIO DPA3TUYHBIX BUIOB U (QopMm
IPEeACTaBJICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh M HEIPOTUBOPEUHUBOCTD;

bopMynHpOBaTh 3aMpoChl M MPUMEHSATH pPa3IMYHBIE METOIbl MPH IIOMCKE U OTOOpe
OuonoruuecKo HHGpopManuu, HeoOXOAUMOM AJIS BBINOJIHEHUs yUeOHbIX 3a/1a4;

npuoOpeTaTh OINBIT HCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCII0JIb30BAHUS Pa3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (QOpMy IMpelrcTaBiIeHUs OHOJIOrHYECKOM
uHpopMmaiuu (cxemsl, rpauKku, AMarpaMMbl, TaOIULIbL, PUCYHKH U APYTOe);

WCIOJIb30BaTh HAaYYHBIM S3BIK B KAadyeCTBE CpEACTBA NpuU padoTe ¢ OMOIOrHuecKou
uH(popMaIueil: TPUMEHATh XUMUYECKHe, (PU3NUYECKHe U MaTeMaTHYeCKHUe 3HAKU U CHUMBOJIBI,
dbopmyibel, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IPEOOpPa30BBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIJISTHOCTH;

BJAJCTh HaBBIKAMH pACIO3HAaBAaHUS W 3aIIUThl HMH(OpManuu, HHPOPMAIIMOHHON
0€30I1acCHOCTH JTMYHOCTH.

OsJageHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUSIMH ¢

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMHM BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WM JUCKYCCHUU IO CYHIECTBY OOCykKaaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH



CY)KJIEGHUS OTHOCHUTEJIbHO BBIOJHEHUS IMpeajiaraéMoi 3ajayd, YYUTBIBATb MHTEPECHl U
COIJIACOBAaHHOCTD MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOra UIIH IUCKYCCHUH);

pacrno3HaBaTh HeBepOajbHbIE CpPEACTBAa OOIICHMS, MOHMMATh 3HAYEHHE COLIMAJIbHBIX
3HAKOB, MPEINOCHIJIOK BOSHUKHOBEHHS KOH(IUKTHBIX CUTYaI[il, yMETh CMATYaTh KOH(IUKTHI U
BECTU M1EPErOBOPHI;

BIIQJICTh PA3NMYHBIMH CIOCOO0aMH OOIIEHHUS W B3aWMOJCUCTBHUS, MOHUMATh HAMEPEHHUS
JPYyTUX JIIOJIEH, TPOSBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIAaraTh CBOIO TOYKY 3PEHHUS C HCIOJB30BAHUEM S3BIKOBBIX
CpEICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

MOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAMBHUIAYAJTHHON pabOTHI mpH
pelieHuu OMONIOruYecKoi nmpodiaeMbl, 00OCHOBBIBATh HEOOXOUMOCTh IPUMEHEHUS TPYMIIOBBIX
(opM B3auMOAEN CTBUS ITPU peLIeHUHN yueOHOH 3aaauu;

BBHIOMPATh TEMATHKY W METOJbI COBMECTHBIX ACUCTBUH C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEHN Ka)J0r0 4JIeHA KOJUIEKTUBA;

NPUHUMATh II€1M COBMECTHOW JI€ATEIIbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JEHUCTBUS MO €€ JIOCTHKEHUIO: COCTaBJIATh IJIAaH JEWCTBUU, PACHPENEIATh POJU C YYETOM
MHEHHH y4aCTHUKOB, 00CYIaTh pe3yIbTaThl COBMECTHON PadOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJA U KAXIOTO YYaCTHUKA KOMaH/bI B OOIINIl pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjiaraTb HOBbIE€ NMPOEKTHI, OLEHUBATH UJEH C IMO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETUYECKOE TOBEACHUE B pPa3JUYHBIX CHUTYyalHsX,
MPOSIBIISITH TBOPYECTBO M BOOOpakeHHe, ObITh HHUIIHATHBHBIM.

OBiaieHUe YHMBEPCATbHBIMH PeryJISTUBHBIMH J1efiCTBUSIMU:

1) camoopranu3anms:

WCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUIA BBIABJICHHS TMPOOJIEM W WX pEIICHUs B
YKU3HCHHBIX U YYCOHBIX CUTYAIUAX;

BBIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHHH IEIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUAX U IMOCTYNKaxX IO OTHOLUIEHUIO K UBOH NPUPOJE, CBOEMY 30pPOBbIO0 U 310POBBIO
OKPYXaIOIlUX;

CaMOCTOSITEIIbHO OCYHIECTBIISITh MO3HABATEILHYIO NEATEIbHOCT, BBISBISTH MPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 33Ja4d B OOpa30BATEIIbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEUICHUs IPOOJIEMBI ¢ YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEeHU;

JlaBaTh OILIEHKY HOBBIM CUTYallMsIM;

pacuumpsITh paMK1 Y4eOHOT 0 ITpeMeTa Ha OCHOBE JIMYHBIX PN OUTEHU;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBAThH IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTH (POPMHUPOBAHUIO U MPOSIBIICHUIO IHUPOKON SPYAUIINH B Pa3HBIX 00JIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHUBBI B JESATEIBHOCTH, OICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;



BJIaJIETh HaBbIKAMU IIO3HABATENbHON peduIeKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICIIUTENIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBaHHM, HCIOJIb30BATh MPUEMBI pedIIeKCHH
TUISL OL[EHKH CUTYalluH, BEIOOpa BEPHOTI'O PELICHUS;
YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATh PEIICHUS 10 X CHIKEHUIO;
IPUHUMATh MOTHBBI M apT'yMEHTBI APYTUX IIPU aHAINU3€E PE3YIIbTaTOB JESATEIbHOCTH;
3) npuHATHE ceOsi U APYTUX:
IIPUHUMATh ce0s, IOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI APYTUX MIPH aHATN3€ PE3YIbTATOB ACSITEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OMIMOKH;
pa3BUBATh CHOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOro YeIoBeKa.
INPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE PE3yabTaThl OCBOCHMS COJEp)KaHUsA yueOHoro npeamera «buonorus» Ha
yriy0IEHHOM ypOBHE OpHMEHTHPOBAHBI Ha oOecriedyeHne NpopuIbHOro 00yueHus: 00yJyaromuxcs
Oouonoruu. OHU BKJIIOYAIOT: CHeUU(PUUECKHE IJs1 OMOJOrMM HaydHbIE 3HAHMS, YMEHHUS U
crocoObl JEeHCTBUN IO OCBOEHHUIO, HHTEpIpEeTallM M MpeoOpa3oBaHUI0 3HAHWN, BUJBI
NEeATebHOCTH O TOJYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHIO B pa3IM4YHbIX Y4eOHBIX, a
TaKXE B PEAJIbHBIX KU3HEHHBIX cUTyalusax. [IpeamerHsie pe3ynbTaThl IPEACTaBIICHbI 110 TOAaM
U3y4YEHHUS.

[IpeameTrHble pe3yibTaThl OCBOEHHUS yueOHoro mpeamera «buonorus» B 10 knacce
JOJKHBI OTPayKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAaHUU €CTECTBEHHO-HAYYHOM KapTHHbI MHpa, B IO3HAHUU 3aKOHOB MPUPOABI U
peleHuu npodJieM pallOHAIBHOr0 MPUPOONOIb30BaHUS, O BKJIale POCCUNUCKUX U 3apyOex HbIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOM OMOJIOTMYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolue
Ouonornueckue TEPMHUHBI M TOHATUS (KU3Hb, KJIETKa, OpPraHu3M, MeTal0oJH3M, TOMEOCTas,
CaMOperyJisus, CaMOBOCIIPOU3BEIEHNE, HACIIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas teopust T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaclencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOr0o00pa3usi U MPOUCXOXKIAEHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpPa3Msl MOTOMKOB
IIEPBOI0 MOKOJIEHUS, PaCIIENICHHs], YNCTOThl TaMEeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HaclencTBeHHOM wu3menuuBoct H. W. Basunosa), mpuHIUIBI
(KOMIJIEeMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMM METOJAaMH HAaY4YHOr'O IO3HAHMs, UCIOJIb3yEeMbIX B OMOIOrMUYECKUX
MCCIIIOBAHUAX KHUBBIX 00BEKTOB (OIHUCAaHUE, U3MEPEHUE, HAOII0eHHE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYLECTBEHHbIE NPU3HAKHU: BUPYCOB, KIETOK MPOKApHUOT U JyKapHOT,
OJTHOKJICTOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuii, rpuOoB, pacTeHui,
KUBOTHBIX M Y€JIOBEKA, CTPOCHUS OPraHOB U CUCTEM OPIaHOB PAacTEHMi, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATENbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHUH, J>KUBOTHBIX W
4enoBeKa, OMOJOrHYEeCKHUX MPOLIECCOB: OOMEHA BelecTB (MeTabo0M3M), IPEeBpallleHUs] SHEPTuH,
OpoXkeHus, aBTOTPOPHOr0 U reTepoTpo(HOr0 THUIOB MUTAaHUSA, (DOTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Meil03a, raMeToreHesa, SMOpHoreHes3a, MOCTAIMOPHUOHAILHOTO Pa3BUTHS, pa3MHOKECHHUS,
WHIUBUIYaTbHOTO pa3BUTHSA OpraHu3Ma (OHTOreHEe3a), B3aUMOJEHCTBHs T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOT'0 0TOO0pa;



YMEHUE YyCTaHABJIMBATh B3aMMOCBSI3U MEXIY OPraHOMIAMU KIETKH U UX (QYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAHEH M UX QYHKIHMSIMH, MEXAY OpraHaMHi ¥ CUCTEMaMHU OPraHOB Y
pacTeHuid, XUBOTHBIX M 4YeNOBeKa W WX (PYHKIHUAMU, MEXAY CHCTEMaMH OpPraHOB U WX
GYHKOMSIMH, MEXAY JTamaMu OOMEHa BEIIECTB, ATallaMU KIJIETOYHOT'O IHKJIA M KU3HEHHBIX
[UKIOB OPraHW3MOB, JSTanaMud OHMOPHOHAJIBHOTO pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM,
¢dberotuniom U (hakTOpaMu Cpebl OOUTAHUS;

YMEHUE BBISBJISATh OTJIMYUTEIbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCJE pPAaCTEHUH,
YKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOrMUECKy0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIsI JOKA3aTEJIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIIIL;

yMEHUE peliaTh OWOJOTHYECKUE 3a7auM, BBISBIATh NPUYHMHHO-CICACTBEHHBIE CBS3H
MEXAY HCCICTYEMbIMH OMOJIOTHUYECKMMHU TIPOIIECCAMH U SIBJICHHSIMH, J€JaTh BBIBOABI H
IIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

yMEHHUE BBITOJHATH J1a00paTOpHBIE M MPaKTUYECKHE paboThl, COONIONATH IMpaBUia IpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HX OKCICPUMEHTAIBHBIMH CpPEICTBAMH,
(hopMynHpys 11eTb UCCIENOBAHMS, AHAIM3UPOBATH MOJTYYEHHBIE PE3YyJIbTAThl U JI€JaTh BHIBOIHI;

YMEHHME Y4YacTBOBAaTh B y4e€OHO-MCCIEN0BATENIbCKONM paboTe Mo OMOIOrMH, 3KOJOTUU U
MEIUIMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEICTABJIATH
MOJTyYeHHbIE PE3yIbTAThl HA YYCHUYECKUX KOH(EPEHIUX;

YMEHHE OLEHUBATh OSTHYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHU B 00JIACTH
OWonorn W MenuiuHBl (KIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAmpaBICHHOE
M3MEHEHHUE T'eHOMa U CO3/IaHUE TPAHCT€HHBIX OPraHu3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oymyiel npodeccrnoHanbHOM NeITeIbHOCTH B
o0yacté OMOJIOTUH, METUITUHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03s1CTBA, MUIIEBOU
MPOMBIIIUICHHOCTH, YTAyOJNsTh TO3HABATEIbHBIM HMHTEpPEC, HAIMpPaBICHHBIM Ha OCO3HAHHBIN
BBHIOOp COOTBETCTBYIOIIEH MpoeccHr U MPOJODKEHHE OHOJOrnYeckoro oOpa3oBaHUS B
OpraHu3alMsIX CPEeIHEro NPo¢eCcCHOHATBHOIO U BHICIIET0 00pa30BaHuUsl.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS ydeOHoro mpeameta «buomorusi» B 11 knacce
JOJKHBI OTPaXKaTh:

cOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(hopMHUPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpa, B TO3HAHUU 3aKOHOB
MPUPOABI U PEIIEHUU IKOJOTHYECKUX MPOOJIEM UYeIOBEYECTBA, a TAK)KE B PEIICHUH BOIIPOCOB
palMOHAIIBHOTO TPUPOJONOIB30BaHUA, U B (HOPMUPOBAHUHU IICHHOCTHOTO OTHOIIEHHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUMCKMX U 3apyOexHBIX Y4UEHBIX-OMOJIOrOB B
pa3BuTHE OUOJIOTUH;

YMEHHE BJAJIeTh CUCTEMOW OMOJIOrMYECKUX 3HAHMM, KOTOpasl BKJIIOYAET ONpPEAEIICHUs U
MMOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraloIMX OHONIOTHYECKUX TEPMUHOB M TIOHATUH (BUJ,
sKocucrema, Ouocdepa), Oumosiornueckue Tteopur (dBoimorMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKas Teopus sBoynoiuu), yueHus (A. H. CeBeprioBa — 0 myTsSX M HampaBJIEHUAX
spomoninu, B.M. Bepuaackoro — o 6uocdepe), 3akonbl (TeHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (muammyma HO. JIubuxa,
9KOJIOTUYECKON MU PAMHUJIBI SHEPTun ), runoTe3sl (runoresa «mupa PHK» V. 'unbepra);

YMEHHE BJIaJIETh OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, HCIOJb3YEeMbIMH B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCAaHHWE, HW3MEpPEHUeE,



HaOJIOIeHNe, SKCIIEPUMEHT), CIIOCOOAMHU BBISBJICHUS W OIEHKH aHTPOIOTEHHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIIENSATh CYIIECTBEHHbIE IPU3HAKH: BHJIOB, OHWOTEOIIEHO30B, JKOCHCTEM U
ouocdepbl, CTaOMIM3UPYIOMIErO, JBMXKYIIEIO U Pa3pbIBAIOIIETO E€CTECTBEHHOro 0TOOpa,
AJJIONAaTPUYECKOT0 U CUMITATPHYECKOr0 BHI000Pa30BAHMS, BIUSIHUS ABMKYIINX CHJI DBOJIIOLIUN
Ha TeHO(OH MOIYJISINH, TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefe OOMTaHUSs, Yepe]OBaHUs
HampaBJIeHUI IBOIOINH, KPYTOBOPOTA BEILIECTB M TOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YyCTaHABIMBATh B3aUMOCBS3M MEXKIY THPOIECCAMH SBOJIONWH, IBMKYIMMHU
CHJIAMH aHTPOIIOTeHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM M MPUCHOCOOJICHUSIMU K HHUM
OpraHu3MOB;

YMEHUE BBISABIISITH OTIMYUTEIBHBIC TPU3HAKH )KUBBIX CHCTEM, TPHCIIOCOOJICHHOCTD BHJIOB
K cperne oOuTaHMs, aOMOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB HIKOCHCTEM, B3aWMOCBS3El
OpPraHr3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIIOIb30BAaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY JUJII JOKa3aTelIbCTBA POACTBA OPraHW3MOB PAa3HBIX CHCTEMATUYECKUX TPy,
B3aUMMOCBSI3M OpPraHHW3MOB U Cpelbl OOMTaHUS, €IUHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHUS MHOrooOpas3usi BUJIOB U SKOCHUCTEM KaK YCIJIOBHsI COCYLIECTBOBAHHUS MPUPOIABI U
4eJI0BEYECTBA;

YMEHHUE peIaTh OMOJOTHMYECKHE 3a/auyd, BBIABISATH NMPUYMHHO-CIICACTBEHHBIC CBSI3U
MEXIy HCCIEeAYyEeMbIMH OWOJOrMYEeCKUMHU MpOILecCaMi ¥ SBICHHSIMH, JeJaTb BBIBOABI U
MIPOTHO3bI HA OCHOBAHUHU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOIHATH Ja0OpaTOpHble W MpaKTHYecKue paboThl, cOOMIOAATh MpaBHia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, MPOBEPSATh WX OSKCHEPUMEHTAIBHBIMU CpEICTBAMH,
(bopMynupys e UCCIeI0BaHNUs, AaHATU3UPOBATH MOJTy4YEHHBIE PE3yJIbTaThl U AeTaTh BEIBOABI;

yMEHHE Y4YacCTBOBATh B Y4EOHO-MCCIIENOBATENBCKOW paboTe Mo OWOIOTHH, SKOJOTUU H
MEIUIIMHE, TPOBOIUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOMIECTB, M MYOJUYHO TPEACTaBIISTH
MOJTYYCHHBIC PE3YJIbTAThl HA YYCHHYECKUX KOH(EPECHIINSX;

YMEHHUE OIICHWBATh THUIOTE3bl M TEOPHH O TIPOMCXOXKICHHH >KU3HH, YEIOBEKa U
YeNOBEYECKUX pac, O MPHYMHAX, MOCIEACTBUSAX M CIoco0ax MPeJOoTBPAILeHUs TI00aTbHBIX
U3MEHEeHHH B Ouochepe;

YMEHME OCYLIECTBJIATh OCO3HAHHBIHN BBIOOp Oynyliel npodeccrnoHanbHON 1eATeIbHOCTH B
obmactT  OMOJIOTHMH, DKOJIOTHHM, TMPUPONONOJIb30BaHUS, MEAMLIUHBL, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPHH, CEJIHCKOTO XO3SMCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YTIIyOJSTh
[I03HABATEJIbHBI MHTEpPEC, HANpaBJICHHbII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYHOLIEH
npodeccu M MPOAODKEHHME OHOJIOrMYecKOro o0pa3oBaHUsS B OpraHMU3alUsX CpEeIHEero
PoQeCCHOHAILHOTO U BBICIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne n/m

HaumeHoBaHue pa3iesioB U TeM
NPorpaMmabl

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThl

DJIEKTPOHHBIE

(uugposbie)
oOpa3oBaTe/bHbIE

pecypchbl

buonorus kak HayKa

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

JKuBrIe cucTeMBl B UX HN3YUYCHHUC

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

buonorus kierku

0.5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

Xumu4deckas OpraHu3alnmsa KJICTKHU

10

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

CrtpocHre 1 PYHKITUU KIICTKU

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

OOMeH BelIecTB U MpeBpalleHie SHEPTUU B
KIIETKE

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




http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

HacnencrBennas nadopmanus u
peanuzaius e€ B KIETKe

0.5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

JKU3HEeHHBIN UK KJIIETKU

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

Crpoenue u GyHKIIUU OPraHU3MOB

17

L5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

10

Pa3mHoOXeHMe U pa3BUTHE OPraHU3MOB

1.5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

11

T'emeTnka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPraHM3MOB

0.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

12

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

10

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

13

3aKOHOMEPHOCTH U3MEHYHUBOCTH

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru




14

I'eneTnka yenoBeka

0.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

15

Cenexuus opraHu3MoB

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

16

buorexHoJsiorus 1 CHHTETHYeCcKasi OMOJIOrus

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

17

Pe3epBHOE BpeMmst

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KVIACC

Ne n/m

HaumeHoBaHMe pa3iesioB U TeM
NPOorpaMmabl

KoaunuyecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IMIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/bHbIE

pecypchl

3apoxkIeHNE U PA3BUTHE IBOIOIMOHHBIX
Mpe/ICTaBICHUI B OUOJIOT MU

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

Mukpo3Bomonus 1 €€ pe3yIbTaThbl

14

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

MakposBoronus 1 €€ pe3yJIbTaTbl

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

HpOI/ICXO}K}IeHI/IC Hu paSBI/ITI/Ie JKNU3HHU Ha
3emite

15

1.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

HpOI/ICXO)KILGHI/Ie YCJIOBCKA — aHTPOIIOI'CHE3

10

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

DKOJOTUsl — HayKa O B3aUMOOTHOIIEHUSX
OpPraHu3MoOB U HAJOPTraHU3MCHHBIX CUCTEM
C OKpY’Karollen cpenon

0.5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru




OpranusMsl U cpena OOUTaHUS

1.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

DKOJIOTHS BUIOB U MOMYJIALIHUMA

0.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

DKOJIOTUS COOOIIECTB. DKOIOTHUECKHUE
CHUCTCMBI

12

0.5

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

http://bio.rusolymp.ru

10

buocdepa — rmobdanpHas s3kocucTeMa

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

11

UYenoBek 1 OKpyKarolas cpeaa

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

http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

12

Pe3epBHOE Bpems

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoaudecTBo 9acon
Hara JIeKTPOHHBIEe HU(pPOBbIE
n/ Tema ypoka Bcer Kontpoabunl | IlpakTuuecku
U3y4YeHUs oOpa3oBaresibHbIE PeCypPChl
I 0 e padoThI e padoTbI
buonorus kax
KOMIUIEKCHAs HayKa U http://school-collection.edu.ru/collection
KaK JacTh 1 0 0 05.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
COBPEMEHHOTO 3 gy http://www.sbio.info
oO1iecTBa
K UBBIE CHCTEMbIL I HX http://school-collection.edu.ru/collection
. 1 1 0 07.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
CBOMCTBA ..
3 gy http://www.sbio.info
YpoBHeBas http://school-collection.edu.ru/collection
OpraHu3alUs KUBbBIX 1 0 0 08.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
CHUCTEM 3 gy http://www.sbio.info
Hcropus OTKpBITHS 1 http://school-collection.edu.ru/collection
W3YUYEHUSI KJIETKH. 1 1 0 12.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Knerounas teopus 3 gy http://www.sbio.info
MeTtoan!
MOJIEKYJISIPHON 1
KJIETOYHOH OMOJIOrHH.
pakTndeckas paGora http://school-collection.edu.ru/collection
P P 1 0 0.5 14.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«3yyeHrne MeTo/10B .
3 gy http://www.sbio.info

KJICTOYHOU OMOJIOTUHU
(xpomatorpadus,
anekTpodopes,




nuddepennnanbHoe
LEHTPpU(YyTrUpOBaHUE,
[111P)»

XUMHUYECKUIT COCTaB

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

6 0 15.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
et 3 gy http://www.sbio.info
MunepanbHbie http://school-collection.edu.ru/collection

7 BEIIIECTBA KJIETKH, UX 0 19.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Ouosoruyeckas poib 3 gy http://www.sbio.info
Opranunueckue
BEIIECTBA KICTKH —
6enku. JlabopaTopHas
paGora http://school-collection.edu.ru/collection

8 0.5 21.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«OO0HapyxeHue .

3 gy http://www.sbio.info

OCJIKOB C IIOMOIIBIO
KaueCTBEHHBIX
peaKiuiny
CoiicTsa, http://school-collection.edu.ru/collection

9 KJIaccu pUKaIus 1 0 22.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
(byHKIIUN OEIKOB 3 gy http://www.sbio.info
Opranunueckue http://school-collection.edu.ru/collection

10 BEIIECTBA KICTKH — 0 26.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
YII1€BOABI 3 gy http://www.sbio.info
Opranunueckue http://school-collection.edu.ru/collection

11 BEIIECTBA KIETKH — 0 28.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JIUTIUIBI 3 gy http://www.sbio.info
Hyknennoseie http://school-collection.edu.ru/collection

12 kucnotel. JIHK u PHK. 0.5 29.09.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JlaGopaTopHas pabora 3 gy http://www.sbio.info




«HcciaenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJICJICHHBIX M3
KJIETOK pa3JIMuHBIX
OpraHU3MOBY

Crtpoenue u pyHKunN

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

ATO. ne
13 Hpyr 0 03.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Hykseo3uaTpudocdat .
3 gy http://www.sbio.info
bl (HTO)
CexBeHUpPOBaHUE
JIHK. MeTtoas: http://school-collection.edu.ru/collection
14 I'CHOMUKH, 0 05.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
TPAHCKPUIITOMUKH, 3 gy http://www.sbio.info
MIPOTECOMUKHU
MeToMBI CTPYKTYpHOMH http://school-collection.edu.ru/collection
15 YTy 0 06.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
onosioruu —
3 gy http://www.sbio.info
Tume! KIETOK. http://school-collection.edu.ru/collection
16 IIpokapuornueckas 0 10.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KJIETKa 3 gy http://www.sbio.info
Crpoenue
9YKapHUOTUYECKON ) .
sorerice., TIpakTaeckan http://school-collection.edu.ru/collection
17 5 ' " 0.5 12.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
pa ?Ta « 3yquHev 3 gy http://www.sbio.info
CBOWCTB KJIETOYHON
MeMOpaHbD»
TToBEDXHOCTH LI http://school-collection.edu.ru/collection
18 P 0 13.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
armapart KJICTKH ] .
3 gy http://www.sbio.info




OnHoMeMOpaHHbIE
OpPraHOMIbI KJIETKH.
[TpakTueckas padota

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

19 «3yueHue nBuKEHUA 0.5 17.10.202 http://college.ru/biohttp:/fns.nspu.ru/resurs/natlo
LIUTOIJIAa3MBL B 3 gy http://www.sbio.info
PacCTUTENbHBIX
KJIETKaX)
[TonyaBTOHOMHBIE
OpraHOU/IbI KJIETKHU:
MHUTOXOHJIPUH,
IJIACTUIEL. . .
TTaBopaTonHas pabora http://school-collection.edu.ru/collection
20 patop p 0.5 19.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«HcciaenoBanue .
3 gy http://www.sbio.info
IJIa3MOJIN3a U
JIeIIa3’MoiIn3a B
pPacTUTEIIbHBIX
KJIETKaX)»
HeMeMGpaHHbIe http://school-collection.edu.ru/collection
21 p 0 20.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OPTaHOMJIBL KIICTKH 3 gy http://www.sbio.info
Crpoenne 1 dyHKIHE http://school-collection.edu.ru/collection
22 P M 0 24.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Apa 3 gy http://www.sbio.info
CpaBHuUTENbHAS
XapaKTepyCTUKA
http://school-collection.edu.ru/collection
KJIETOK DYKapHOT. -
23 a6 5 0.5 26.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
abopatopras pabota 3 gy http://www.sbio.info

«M3yueHne cTpoeHus
KJIETOK Pa3IMYHbIX




OpraHu3MoOB»

AccuMunanus u
JACCUMMJISIIIUASL — JIBE
CTOPOHBI
Metabonu3ma. THmbl
oOMeHa BEIIECTB.
JlabopaTopHas pabora

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

24 0 27.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«3yuenune ..
. 3 gy http://www.sbio.info
KaTaJUTUIECKOHN
aKTUBHOCTH
dbepmenToB (Ha
MpUMEpPEe aMHUJIa3bl UJIU
KaTayasbl)»
®epMeHTaTUBHBIN
XapakTep peakiuil
KJIETOYHOT'O
MeTadonmmu3Ma.
JIabopaTtopHast pabora http://school-collection.edu.ru/collection
25 «M3yuenne 0.5 31.10.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
(bepMEHTaTHBHOTO 3 gy http://www.sbio.info
pacuiernaeHus
MEePOKCHUJIa BOJIOPO/Ia B
pPacTUTENIbHBIX U
SKUBOTHBIX KJIETKAX»
B http://school-collection.edu.ru/collection
€JIKU-aKTUBATOPbI U -
26 0 02.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
O€IKU-UHTUOUTOPBI .
3 gy http://www.sbio.info
7 ABTOTpOGHBIN THII 0 http://school-collection.edu.ru/collection
oOMeHa BeIleCTB 03.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo




3 gy http://www.sbio.info
http://school-collection.edu.ru/collection
28 dotocunres 0 09.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
3 gy http://www.sbio.info
XEeMOCHHTE3.
JlaGopatopHas paboTa
«CDABHEHIE http://school-collection.edu.ru/collection
29 p 0.5 10.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
fiporeccos 3 gy http://www.sbio.info
dboTocuHTE3a H
XEMOCHHTE3A)
AHa’poOHbIE
opraHu3Mbl. Bunbl
OpoXKeHusl. http://school-collection.edu.ru/collection
30 JlabopaTopnas pabora 0 14.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«CpaBHeHUE 3 gy http://www.sbio.info
MIPOIIECCOB OPOKEHUS
U IBIXaHUS
AnpobHblie . .
ODFAHMEMEL DTALIbI http://school-collection.edu.ru/collection
31 p ' 0 16.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
SHEPreTUYECKOro ] .
3 gy http://www.sbio.info
obMeHa
OHeprus
MEMOPaHHOIO ) .
IpAHEHTa TPOTOHOB http://school-collection.edu.ru/collection
32 p P ' 0 17.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Cunre3 ATO®: pabora .
. 3 gy http://www.sbio.info
npotoHHoO AT®-
CUHTA3bI
33 Peakuun MaTpruaHOrO 0 http://school-collection.edu.ru/collection
CHHTE3a 21.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo




3 gy http://www.sbio.info
Tpanckpunuus — http://school-collection.edu.ru/collection
34 MaTpPUYHBII CUHTE3 0 23.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
PHK 3 gy http://www.sbio.info
TpaHCIALus 1 6 http://school-collection.edu.ru/collection
35 p 0 24.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
STaIbl .
3 gy http://www.sbio.info
Konuposanue . .
AMIHOKHCIOT. Polh http://school-collection.edu.ru/collection
36 ' 0 28.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
pubocoM B OMOCHHTE3E ] .
3 gy http://www.sbio.info
Oenka
Opranusaiys resoma http://school-collection.edu.ru/collection
37 y IPOKapuoT U 0 30.11.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JYKApUOT 3 gy http://www.sbio.info
Moutekynsipasie . .
MEXAHU3MEL http://school-collection.edu.ru/collection
38 0 01.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KCHpECCH TEHOB Y 3 gy http://www.sbio.info
JYKapuoT
Bupycer —
BHEKJICTOYHBIC (DOPMBI
SKU3HU U O0JIUTaTHEIE http://school-collection.edu.ru/collection
39 napa3uThl. 0.5 05.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
[TpakTnueckas padota 3 gy http://www.sbio.info
«Co3nanue Moaenu
BUpPYCa»
BupycHsbie
http://school-collection.edu.ru/collection
3a00JIeBaHUS -
40 0 07.12.202 http://college.ru/biohttp:/fns.nspu.ru/resurs/natlo
YelIoBeKa, )KUBOTHBIX, .
3 gy http://www.sbio.info

pacTeHuit




Hanorexnosoruu B

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

41 T —— 0 08.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
3 gy http://www.sbio.info
Y H3HEHHBIH KT http://school—collfaction.edu.ru/collection
42 0 12.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KIeTkn 3 gy http://www.sbio.info
O —— http://school—collfection.edu.ru/collection
43 0 14.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
AHK 3 gy http://www.sbio.info
XPpOMOCOMBI.
JlabopaTopnas pabora http://school-collection.edu.ru/collection
44 «3yueHnue xpomocom 0.5 15.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Ha IOTOBBIX 3 gy http://www.sbio.info
MUKPOITperapaTax
Terenue KIeTkn — http://school-collection.edu.ru/collection
45 0 19.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
MHTO3 3 gy http://www.sbio.info
Tunel KJIETOK.
Kapuokunes u
IIUTOKWHE3.
JlabopaTopnas pabora http://school-collection.edu.ru/collection
46 «Habmronenne Mmurosa 0.5 21.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
B KJIETKaX KOHYMKA 3 gy http://www.sbio.info
KOpenika Jiyka (Ha
TFOTOBBIX
MHUKpOIIpernaparax)»
Perynanus http://school-collection.edu.ru/collection
47 JKM3HEHHOT'O ITMKJIa 0 22.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KJIETOK 3 gy http://www.sbio.info




Opranusm Kak euHoe

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

48 0 26.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
testoe 3 gy http://www.sbio.info
TkaHu pacTeHuil. ) _
TaGopatopuas paGora http://school-collection.edu.ru/collection
49 . . 0.5 28.12.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
« 3yquvHe TKaHCH 3 gy http://www.sbio.info
pacTeHHi»
TkaHu )XUBOTHBIX U
yeJIOBEKa. http://school-collection.edu.ru/collection
50 JlabopartopHas paborta 0.5 09.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«3ydyenune TkaHen 4 gy http://www.sbio.info
SKABOTHBIX)
Opransbl. Cuctembl
OpraHoB. http://school-collection.edu.ru/collection
51 JlaboparopHas pabora 0.5 11.01.202 | http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«M3yueHne opraHoB 4 gy http://www.sbio.info
IIBETKOBOI'O PACTCHUS
Onona Tera http://school-collection.edu.ru/collection
52 p 0 12.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OpTaHH3MOB 4 gy http://www.sbio.info
Tsuxenne http://school-collection.edu.ru/collection
53 0 16.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OpraHU3MOB .
4 gy http://www.sbio.info
http://school-collection.edu.ru/collection
54 IIntaHne opraHn3MoB 0 18.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
4 gy http://www.sbio.info
IIuranue http://school-collection.edu.ru/collection
55 MO3BOHOYHBIX 0 19.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
SKUBOTHBIX. 4 gy http://www.sbio.info




[TumeBapuTenbpHas
CHCTEMA YeI0BEKa

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

56 Jlprxanue opraHnu3MoB 23.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
4 gy http://www.sbio.info
JIpIxanue http://school-collection.edu.ru/collection
57 MO3BOHOYHBIX 25.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
YKUBOTHBIX U YEJIOBEKA 4 gy http://www.sbio.info
TpaHCITOPT BemIeCTB http://school-collection.edu.ru/collection
58 p p y 26.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OpraHU3MOB ] .
4 gy http://www.sbio.info
Kposenocnas cucrema http://school-collection.edu.ru/collection
59 O3BOHOYHBIX 30.01.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JKUBOTHBIX U Y€JIOBEKA 4 gy http://www.sbio.info
Bhinestere http://school-collection.edu.ru/collection
60 Y 01.02.202 http://college.ru/biohttp:/fns.nspu.ru/resurs/natlo
OpraHu3MOB .
4 gy http://www.sbio.info
http://school-collection.edu.ru/collection
61 3ammra y Opranu3MoB 02.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
4 gy http://www.sbio.info
VIMMYHHAS. CHOTCMA http://school-collection.edu.ru/collection
62 y 06.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
yejoBeKa .
4 gy http://www.sbio.info
Paznpaxxumocts u http://school-collection.edu.ru/collection
63 peryssmus y 08.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OpraHu3MOB 4 gy http://www.sbio.info
64 I'ymopanbHas http://school-collection.edu.ru/collection
peryisauus u 09.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo




SHAOKPUHHAS CUCTEMA 4 gy http://www.sbio.info
JKABOTHBIX U UEJIOBEKA
http://school-collection.edu.ru/collection
DopMBI pa3MHOXKEHUS )
65 0 13.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OpraHU3MOB .
4 gy http://www.sbio.info
http://school-collection.edu.ru/collection
ITonoBoe ;
66 0 15.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
pa3MHOXKEHUE .
4 gy http://www.sbio.info
http://school-collection.edu.ru/collection
67 Meiio3 0 16.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
4 gy http://www.sbio.info
I"'ameTorenes.
OO6pazoBaHue u
pa3BUTHE MOJOBBIX ‘ '
wietok. JlaGopaTopras http://school-collection.edu.ru/collection
68 5 ’ - paTop 0.5 20.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
paboTa «I3yaeHue 4 gy http://www.sbio.info
CTPOEHHUS TTOJIOBBIX
KJIETOK Ha TOTOBEIX
MHUKpOIpenapaTax»
NunuBunyanbHOE http://school-collection.edu.ru/collection
69 pa3BUTHE OPraHU3MOB 0 22.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
— OHTOI'€HE3 4 gy http://www.sbio.info
3akiaaKa OpraHoB U . '
TKAHeH 13 http://school-collection.edu.ru/collection
70 0 27.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
3apOABIIIEBBIX .
4 gy http://www.sbio.info
JIUCTKOB
PocTt u pazButne http://school-collection.edu.ru/collection
71 JKUBOTHBIX. 0.5 29.02.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JlaGopaTopHas pabora 4 gy http://www.sbio.info




«Br1sBICHUE
MIPU3HAKOB CXOJ[CTBA
3apoJIbIIIEH
IM03BOHOYHBIX
JKUBOTHBIX)

PazmHuoxeHne u
pa3BUTHE PACTEHU.
JlabopaTopHas pabora

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

72 0.5 01.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«CtpoeHnue opraHon ..
4 gy http://www.sbio.info
Pa3MHOXKEHUS BBICIINX
pacTeHHiN
Hcropus cranoBieHus http://school-collection.edu.ru/collection
73 Y Pa3BUTHS I'€HETUKHU 0 05.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KaK HayK1 4 gy http://www.sbio.info
OCHOBHEIC HIOHATHS U
CHUMBOJIBI T€HETHKH. . _
JaGopatopras paGora http://school—collfactlon.edu.ru/collectlon
74 0.5 07.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«lposoduna kax 4 gy http://www.sbio.info
00BEKT T€HETUICCKUX
HCCJICIOBAHU I »
3aKOHOMEpPHOCTH
HacJIeIOBaHMS
MIPU3HAKOB.
Mounorubpuasoe http://school-collection.edu.ru/collection
75 CKpEIlIUBaHHUE. 0.5 12.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
[TpakTuueckas padota 4 gy http://www.sbio.info
"N3yuenue
pe3yJbTaTOB

MOHOTUOPUHOTO




CKPCILLMBAHHUS Y

Jpo30duiibr"
[uTonornueckue
OCHOBEI http://school-collection.edu.ru/collection
76 5 0 14.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
MOHOTHOPHIHOTO 4 gy http://www.sbio.info
CKpEIIMBaHUS
AHanuzupyroiiee . .
CKDELLMBARIC http://school-collection.edu.ru/collection
77 pett ' 0 15.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
Henonaoe .
4 gy http://www.sbio.info
JIOMHUHUPOBAHHUE
JuruGpuxoe
CKpEILMBAHHE.
[IpakTuueckas pabora ] )
W3vaeHme http://school-collection.edu.ru/collection
78 i 0.5 19.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
pE3yJIbTaTOB .
4 gy http://www.sbio.info
JTUTUOPUTHOTO
CKPEILLMBAHUS Y
Ip0o30(UITBHD
[Mutomornueckue http://school-collection.edu.ru/collection
79 OCHOBBI JIUTHOPHIHOTO 0 21.03.202 http://college.ru/biohttp:/fns.nspu.ru/resurs/natlo
CKpENIUBaHUS 4 gy http://www.sbio.info
CrenieHHO€e http://school-collection.edu.ru/collection
80 HacjenoBaHue 0 22.03.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
NIPU3HAKOB 4 gy http://www.sbio.info
XDOMOCOMHAS TCODHSL http://school-collection.edu.ru/collection
81 p p 0 02.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
HAaCJIEICTBEHHOCTH .
4 gy http://www.sbio.info
http://school-collection.edu.ru/collection
82 I'eneruka noia 0

04.04.202

http://college.ru/biohttp://fns.nspu.ru/resurs/natlo




4 gy http://www.sbio.info
T eHOTHI KaK http://school-collection.edu.ru/collection
83 0 05.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
[IEJIOCTHAS CHCTEMA .
4 gy http://www.sbio.info
I'eneTnueckuit
KOHTDOND DAZBHTHS http://school-collection.edu.ru/collection
84 P N P 0 09.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
pacTeHHil, J)KUBOTHBIX ] .
4 gy http://www.sbio.info
U JeJIOBeKa
N3meHunBOCTH http://school-collection.edu.ru/collection
85 IIPU3HAKOB. Buasl 0 11.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
U3MEHYUBOCTU 4 gy http://www.sbio.info
Mo bHKarHoHHas http://school-collection.edu.ru/collection
86 0 12.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
U3MEHYNBOCTD .
4 gy http://www.sbio.info
BapuainuonHnsiii psig u
BapHUaIllMOHHAs KpUBas.
JlaboparopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEH http://school-collection.edu.ru/collection
87 MOAU(PHUKALTUOHH O 0.5 16.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
W3MEHYUBOCTH. 4 gy http://www.sbio.info
ITocTpoenue
BApUALMOHHOTO psiia U
BapUaIlMOHHON
KPUBOW»
I'enoTununueckas
T —— http://school-collection.edu.ru/collection
88 ' 0 18.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
KomOunaTtuBHas —
4 gy http://www.sbio.info

U3MEHYUBOCTH




MyTaimonHas
U3MEHYHBOCTb.
[TpakTueckas padota

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

89 «MyTtanuun y 0.5 19.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
npo30duis! (Ha 4 gy http://www.sbio.info
TOTOBBIX
MUKpoIpernapaTax)»
3aKOHOMEpPHOCTH
MyTallHOHHOT'O http://school-collection.edu.ru/collection
90 nporecca. 0 23.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
ONUreHeTuKa u 4 gy http://www.sbio.info
SMUTEHOMHUKA
I'eneTrKa yemoBeka.
Mpaktraeckas paGora http://school—colléction.edu.ru/collection
91 0.5 25.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
«Cocrapnenme n 4 gy http://www.sbio.info
aHaJIU3 POJOCIOBHOIN
MeTob METULHHCKOH http://school—coll§ction.edu.ru/collection
92 0 26.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
FEHCTHKH 4 gy http://www.sbio.info
3HadeHHe
MEIUIINHCKOHN
I'CHCTHKHU B http://school-collection.edu.ru/collection
93 IIPENOTBPALECHUN U 0 30.04.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JICUECHUH 4 gy http://www.sbio.info
FeHEeTHYCCKUX
3a00J1eBaHUI YeIOBEKA
OCHOBHBIE MTOHATHUSA http://school-collection.edu.ru/collection
94 CEJIEKIIHH. 0.5 02.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JlaboparopHas pabora 4 gy http://www.sbio.info




«3y4yeHue copToB
KYJIbTYPHBIX paCTEHUI
Y TIOPOJ JOMAITHUX

SKUBOTHBIX)
MeTonan!
CEJIEKIIMOHHOMN ) _
paGoTsI http://school-collection.edu.ru/collection
95 ) 0.5 03.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
JlabopartopHas pabora .
4 gy http://www.sbio.info
«3yueHnue MeTo10B
CEJICKIIUU PACTEHUIN»
JlocTrxKeHus
CEIIeKIIUU PACTEHUU U http://school-collection.edu.ru/collection
96 JKUBOTHBIX. 0 07.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
[TpakTueckas padbota 4 gy http://www.sbio.info
«lIpuBuBKa pacTeHUil»
CoxpaHenue,
A3Y4YEHUE U http://school-collection.edu.ru/collection
97 HCIIOJIb30BaHHE 0 10.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
TEHETUYECKAX 4 gy http://www.sbio.info
pecypcoB
buorexHosorus kak
HayKa M 0Tpaciib _
HPOM3BOICTBA http://school-collection.edu.ru/collection
98 P ’ 0.5 14.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
[TpakTuueckas padora .
4 gy http://www.sbio.info
«M3y4yeHne 00bEKTOB
OHMOTEXHOJIOT U
OcCHOBHEIE http://school-collection.edu.ru/collection
99 HalpaBJICHUS 0 16.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
CHHTETUY ECKOU 4 gy http://www.sbio.info




ouoornu
X DOMOCOMHAS 1 http://school-collection.edu.ru/collection
100 p 1 0 17.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
TE€HHAsI HHKEHEepU ] .
4 gy http://www.sbio.info
MeTimHCKHe http://school-collection.edu.ru/collection
101 1 0 20.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
OMOTEXHOJIOTUH —
4 gy http://www.sbio.info
Pe3epBHbII ypoOK.
[ToBTOpEHUE, http://school-collection.edu.ru/collection
102 000011ICHHE, 1 0 21.05.202 http://college.ru/biohttp://fns.nspu.ru/resurs/natlo
CHACTEMaTU3alUs 4 gy http://www.sbio.info
3HAHUU
OBIIEE KOJIMYECTBO
1 102 13.5

YACOB IIO ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acoB

Bcero

KoHnTtpoJjbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
H3YyYCHUA

DJieKTPpOHHbBIEe HU(poBbIE
oOpa3oBaTe/bHbIE

pecypchl

OpomonyoHHas Teopus Y.
[apBuHa

04.09.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://www.eco.nw.ru/

http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

JIBrKyniye cuibl 3BOJIIOLUU BUOB
o Y. /lapBuny

06.09.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

http://www.eco.nw.ru/
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

boprba 3a cyniecrBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIN
otoop

07.09.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

dopmMupOBaHUE CUHTETHYECKOU
TEOPHUH IBOJIOLUH

11.09.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/




http://www.darwin.museum.ru/

DTarnbl SBOJIIOIMOHHOIO TIpollecca:

MHKPOISBOJJIIOIHA U

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

MAKPOSBOTIOLIA 13.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

[Momynsauus — s;1eMeHTapHas 0 http://fns.nspu.ru/resurs/nat

€IMHHUIIA DBOJIIOLIUHI 14.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

3aKOH I'€HETUYECKOTI0 paBHOBECHS htp:// SChOOI'C?HeCtion'

Tix. Xapya, B. BaiinGepra. edu.ru/collection

JlaGoparopuas paGota 0.5 http://fns.nspu.ru/resurs/nat

18.09.2023 | http://bio.rusolymp.ru

«BpIsiBIIEHNE U3BMEHYUBOCTU Y .

B http://www.sbio.info/

ocobeif onHOro BHAAY http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

Oddexr ocnoparens. dPdexr 0 http://fns.nspu.ru/resurs/nat

OyTBUIOYHOTO TOPIBIIIKA 20.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

OnemeHTapHble (paKTOPbI 0 http://fns.nspu.ru/resurs/nat

9BOJIIOIH 21.09.2023 | http://bio.rusolymp.ru

http://www.sbio.info/
http://www.darwin.museum.ru/




Murparuu. M3050s11uu nomyJisiiyi:

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

10 0
reorpadudeckas, OnoIorunyecKas 25.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
11 EcrectBennbiit 0T60p — 0 http://fns.nspu.ru/resurs/nat
HaIpaBJISIOMUN (HaKTOP IBOIIOIUU 27.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
. http://fns.nspu.ru/resurs/nat
12 ITonoBoii 0160 0
p 28.09.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
IIpucroco61eHHOCTh OPraHu3MOB http:// SChOOI'C(.)HeCtion'
Kak pe3yJbTaT MUKPOIBOJIIOLIUY. Edu';/l;/ COlleCtIO;l )
ttp://Ins.nspu.ru/resurs/nat
13 JIaGoparopuas padora «3yuenue 0.5
paTop P ye N 02.10.2023 | http://bio.rusolymp.ru
apoMopd030B ¥ UIHOAAANITAIINH Y hitp//www. sbio.info/
pacTCHUN 1 JKUBOTHDIX» http://www.darwin.museum.ru/
[Tpumepsl IpucnocobieHuit y http://school-collection.
OpraHu3MoB: MOP(}OIOrHYECKHUEe, edu.ru/collection
(Gusnonoruyeckue, http://fns.nspu.ru/resurs/nat
14 0.5 -
OHMOXMMHYECKHE, ITOBEIECHYECKHE. 04.10.2023 | http://bio.rusolymp.ru

JlabopartopHas pabora
«[IpucrnocobneHust OpraHu3MoB U

http://www.sbio.info/
http://www.darwin.museum.ru/




AX OTHOCHUTEIbHAS
1IEIeCO00Pa3HOCThY

15

Bupn, ero xpurepun u CTpykTypa.
JlabopartopHas pabora «CpaBHEHHE
BHUJIOB TI0 MOP(OIOTUIECKOMY
KPUTEPHUIO»

0.5

05.10.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

16

CrpykTypa Buna

09.10.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

17

BunooGpa3zoBanue kak pe3ynbTaTt
MHUKPOIBOJTIOIIHH

11.10.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

18

CBsI3p MUKPOABOJIIOLIMY U
AMUIEMHUOJIOTUN

12.10.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

19

MakpoaBoionus.
ITaneonTomornueckue MEeTOALI
I/ISYIIeHI/ISI 3BOJIFOIINHU

16.10.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru




http://www.sbio.info/
http://www.darwin.museum.ru/

buoreorpadguueckre MeToabI

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

20
W3Y4YEHUS IBOJIIOIUU 18.10.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
OMGPHOIOHYECKHE edu.ru/collection
http://fns.nspu.ru/resurs/nat
21 CPaBHUTEIHHO-MOP(OJIOTHYECKUE -
METOML H3VCHIS SBOIOLIII 19.10.2023 | http://bio.rusolymp.ru
A v 1 http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
MonekynspHO-TeHETUYECKUE, edu.ru/collection
29 OMOXMMMYECKUE U http://fns.nspu.ru/resurs/nat
MAaTEMATHYECKUE METOIBI 23.10.2023 | http://bio.rusolymp.ru
HU3YYEHUS IBOJIIOLUNA http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
23 OO6uire 3aKkOHOMEPHOCTH http://fns.nspu.ru/resurs/nat
SBOJIIOLIMU 25.10.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
AnantuBHas pajuaiys. edu.ru/collection
24 HepaBHOMEPHOCTEL TEMIIOB .
P p 26.10.2023 http://fns.nspu.ru/resurs/nat

9BOJIFOITNHU

http://bio.rusolymp.ru
http://www.sbio.info/




http://www.darwin.museum.ru/

25

Hayunsle runoresst
IIPOMCXOXKIEHUS )KU3HU Ha 3emiie

30.10.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

26

ﬂOHay‘IHHC MMpEACTABJICHUA O
3apOKACHUHN KU3HU

01.11.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

27

OCHOBHBIE 3TaIlbl HEOPraHUYECKOM
HBOJIIOLIUU

02.11.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

28

I'unore3sl 3apOKACHUA )KUZHU

09.11.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

29

Ucropus 3emnu u MeToibI €€
uszydenus. JlaboparopHas pabora
«3ydyeHre 1 onvcaHue
MCKOMAeMbIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

0.5

13.11.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/




HauanbsHble 3Tanibl OpraHuyecKkon

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

30 0

SBOJIIOLIUU 15.11.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

31 DBOJIIOIHS DYKAPHOT 0
ykap 16.11.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
OCHOBHEI€E dTalbl 3BOJIIOIUHA http:// school—cc?llection.
pPacTUTENILHOI O MUpA. Edu'j/l;/ COHeCtlrz;l )
ttp://fns.nspu.ru/resurs/nat
32 ITpaktnueckas pabora «3yueHue 0.5
p . p yi . 20.11.2023 | http://bio.rusolymp.ru
0COOCHHOCTEH CTPOCHUS PacTeHUI hit://swww. sbio.info/

PasHBIX OTACIIOB http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

33 OCHOBHBIE 3Talbl 3BOIOLNU 0 http://fns.nspu.ru/resurs/nat

KUBOTHOT'O MHpa 22.11.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.

OBOJIIOLUSA KHBOTHBIX. edu.ru/collection

34 [Ipakrnueckas pabora «M3y4enue 0.5 http://fns.nspu.ru/resurs/nat
0COOEHHOCTEN CTPOEHHS ’ 23.11.2023 | http://bio.rusolymp.ru

MO3BOHOYHBIX KHUBOTHBIX) http://www.sbio.info/
http://www.darwin.museum.ru/

35 Pa3BuTue xu3HM Ha 3emiie 10 3pam 0 http://school-collection.




U nepuoiam

27.11.2023

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

36

MaccoBsie BBIMUPAHUA —
9KOJIOTHYCCKUEC KPU3UChI
[MpoujaIoro

29.11.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

37

CoBpeMEeHHBII IKOJTOTMYECKUIA

KPHU3HUC, €r0 0COOEHHOCTU

30.11.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

38

CoBpemeHHas cucrema
OPraHUYECKOTO MPOIILIIOTO

04.12.2023

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

39

OCHOBHBIE CUCTEMATHYECKHE
IPYIIIBI OPraHU3MOB

06.12.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

40

AHTpOMNOJIOrus — HayKa o
YeIloBEKe

07.12.2023

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




http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

Pa3BuTHe npencraBiaeHuii o

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

4 MIPOMCXOXKIEHUH YeJIOBeKa 0 11.12.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

Mecro uenoBeka B cucTeme http://school-collection.

OpPraHM4eCKoro Mupa. edu.ru/collection

42 Jlabopatopnas pabora «3yuenue 0.5 http://fns.nspu.ru/resurs/nat

0COOEHHOCTEH CTPOECHUS CKelleTa 13.12.2023 | http://bio.rusolymp.ru

YEJIOBEKA, CBSI3aHHBIX C http://www.sbio.info/

IPAMOXOKIEHHEM > http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

43 JIBHDKYIIHE CHJTB AHTPOTIOTEHE3a 0 http://fr.ls.nspu.ru/resurs/nat

14.12.2023 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.

CootHomIeHnEe OMOIOTHYSCKUX U edu.ru/collection
44 CONMATBHEIX (HAKTOPOB B 0 http://fl'ls.nspu.ru/resurs/nat
AHTpPOIIOTEHE3e 18.12.2023 hitp://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
45 OCHOBHBIE CTaJUU AHTPONOT€HE3A 0

20.12.2023

edu.ru/collection




http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

46

ITaneoreHeTnka M nmajacoreHOMHUKA

21.12.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

47

DBOJIIOLIHASI COBPEMEHHOTO
YeI0BeKa

25.12.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

48

Yenoseueckue pachl.
[TpakTnueckas pabora «3y4uenue
SKOJIOTHYECKUX afaIlTanui
YeJI0BEKa

0.5

27.12.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

49

MesxTi CLIMTUTMHAPHBIE METOTbI
AHTPOIIOJIOT MU

28.12.2023

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

50

3apoXKJIEeHNE U Pa3BUTHE YKOJIOTHHI

10.01.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat




http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

51

MerTozsl sxosioruu. JlabopatopHas
pabota «/3yuenne MeTon0B

0.5

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

. 11.01.2024 | http://bio.rusolymp.ru
SKOJIOTHYECKUX HCCIEIOBAHUI A
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
50 3HadYeHne YKOJIOTHUECKUX 3HAHUN 0 http://fns.nspu‘ru/resurs/nat
JUISL YeJI0BEKa 15.01.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
53 DKoJI0rn4YecKue (PakTopsl 0
b p 17.01.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
Abuotnueckue pakTopsl. CBET Kak http:/ SChOOl'Cc?lleCtion‘
AKOJIOTHYECKUH (haKkTop. Edu';;/ collectlrzjl p
ttp://fns.nspu.ru/resurs/nat
54 JlaGoparopHas pabora 0.5
patopHai p . 18.01.2024 |  http://bio.rusolymp.ru
«BpIsBIIEHUE TPUCTTIOCOOJICHUIA .
http://www.sbio.info/
OpPraHuU3MOB K BIMSHUIO CBETA» http://www.darwin. museum.ru/
AGHOTHUECKH® (BAKTOPBL. http://school—cc‘)llectlon.
55 TeMneparypa Kak 3KOJOTHYECKUM 0.5 edu.ru/collection
) 22.01.2024 | http://fns.nspu.ru/resurs/nat

dakrop. JJabopaTropnas pabora

http://bio.rusolymp.ru




«BbIsBIIEHUE TPUCTIOCOOJICHUI
OpPraHU3MOB K BIIMSTHUIO
TEMIIEPATYPbD»

http://www.sbio.info/
http://www.darwin.museum.ru/

56

AbuoTtnueckue GaKkTOpPHI.
BiaxxHOCTB KaK 3KOJIOrMYECKUI
dakrop. JlabopaTropnas pabora
«AHAaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUs

0.5

24.01.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

57

Cpenbl obuTaHUs OpPraHU3MOB

25.01.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

58

buonorunyeckne puTmsl

29.01.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

http://www.sbio.info/
http://www.darwin.museum.ru/

59

Kuznennsie hopMbl OpraHu3MoOB

31.01.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

60

buotnueckue hakTopbl

01.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat




http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

3HaueHne OMOTHYECKUX
B3aUMOJICHCTBUN A

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

0l CYIIIECTBOBAHUS OPraHU3MOB B 05.02.2024 | http://bio.rusolymp.ru
cpene oouTaHus http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
62 OKOJIOTHIECKUE XapaKTePHCTUKH http://fns.nspu.ru/resurs/nat
HOMYJISIIAA 07.02.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
OCHOBHBIE ITOKa3aTeIN edu.ru/collection
MOITYJIALUA: YUCIEHHOCTD, http://fns.nspu.ru/resurs/nat
63 ;
IJIOTHOCTB, BO3PACTHAs U 110JI0Bas 08.02.2024 | http://bio.rusolymp.ru
CTpYKTypa http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
OcCHOBHBIE MTOKa3aTEIN edu.ru/collection
64 HNOMYyJIAINHA: POKAACMOCTD, http://fns.nspu.ru/resurs/nat
MIPUPOCT, TEMIT pOCTa, CMEPTHOCTD, 12.02.2024 | http://bio.rusolymp.ru
MUTpaluu http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
DKoJoruyeckKas CTPYKTYypa edu.ru/collection
65
MOMYJIAUN 14.02.2024 | http://fns.nspu.ru/resurs/nat

http://bio.rusolymp.ru




http://www.sbio.info/
http://www.darwin.museum.ru/

66

JlMHaMKKa TOMyJIALUY U €€
perynsuus

15.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru

http://www.sbio.info/

http://www.darwin.museum.ru/

67

KpI/IBBIe pocTa YHUCJICHHOCTU
nonyJsnuu. KpI/IBBIC BBIDKUBAaHUA

19.02.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

68

DKoJIOrnyecKasi HMIla BUJA.
JlabopaTopHas pabora
«[IpucnocobneHus ceMsiH
pacTeHUH K PacCEICHUIO)

0.5

21.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

69

Bup xak cucrtema nomymasmuuin

22.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

70

3aKOHOMEpPHOCTH MOBEICHUS U
MUTPAIAN JKUBOTHBIX

26.02.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/




http://www.darwin.museum.ru/

71

Coo01IecTBO OpraHu3MoB —
OMOLIEHO3

28.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

72

DKocucTeMa Kak OTKpPbITas
CHUCTEMA

29.02.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

73

Kpyrosopor BemecTs 1 MOoToK
SHEPrUH B SKOCHCTEME

04.03.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

74

OCHOBHBIE ITOKa3aTEN
3KOCHUCTEMBI

06.03.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

75

DKOJIOTHYECKHUE TUPaMU/Ibl

07.03.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/




76

H3smenenus coodiecTs —
CYKIIECCHUHU

11.03.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

77

[TpupoaHbIe SKOCHCTEMBI.
DKOCUCTEMBI 03€p U peK.
DKocucTeMbl MOpell U OKEaHOB

13.03.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

78

IIpupoaHblie 3KOCUCTEMBI.
DKOCHCTEMBI TYHJP, JIECOB,
CTerel, MyCTbIHb

14.03.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

79

AHTpOHOFGHHLIC 9KOCHCTCMBI

18.03.2024

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

80

YpboskocucreMmsl. [IpakTuueckas
paboTta «/3yueHue u onucaHue
YpOO3IKOCHCTEMBI

0.5

20.03.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

81

3akoHOMEpHOCTU (hOpMUpOBAHUS

http://school-collection.




OCHOBHBIX B3aNMOJIEH CTBUN
OpraHU3MOB B IKOCHUCTEMAX

21.03.2024

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

MexaHn3MEI BO3AEUCTBUSA
3arpsA3HEHUN pa3HbIX TUIOB Ha

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

82 CyOOprau3sMeRHOM, 01.04.2024 | http://bio.rusolymp.ru

OpPraHU3MEHHOM, MOMYJISIIHOHHOM hitp://www. sbio.info/

1 SKOCHCTCMHOM ypOBHAX http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection

33 Buocdepa — obuiernianerapaast http://fns.nspu.ru/resurs/nat
000J10uKa 3eMIn 03.04.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
34 VYuenne B. W. Bepnaackoro o http://fns.nspu.ru/resurs/nat
ouocdepe 04.04.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
35 3aKOHOMEPHOCTH CYIIECTBOBAHUS http://fns.nspu.ru/resurs/nat
ounochepbr 08.04.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
26 KpyroBopots! BeniecTs u http://school-collection.
OMOreOXNUMHUYECKHE IUKIIBI 10.04.2024 | edu.ru/collection




http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

87

30HaTBHOCTH OMOChEPHI.
OcHOBHbIE OMOMBI CyIIIN

11.04.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

88

YcroituuBocTs Ouocheps

15.04.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

89

OKOJOrM4€eCcKue KPU3UChI U UX
NPUYUHBI

17.04.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

90

Bo3aelicTBrue yesoBeka Ha
ounochepy

18.04.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat
http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/

91

AHTpOITOr€HHOE BO3/ICICTBHE HA
PaCTUTENbHBIN U )KUBOTHBIA MU

22.04.2024

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat




http://bio.rusolymp.ru
http://www.sbio.info/

http://www.darwin.museum.ru/

92

OxpaHa npuposl

http://school-collection.

edu.ru/collection
http://fns.nspu.ru/resurs/nat

24.04.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.

OCHOBHBIE TPHHIIHITEI edu.ru/collection
93 YCTOHUMBOTO PA3BHTHA http://fns.nspu.ru/resurs/nat
YEJI0BEYECTBA U IIPUPOIBI 25.04.2024 | http://bio.rusolymp.r
PHpoA http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
PanuonansHoe edu.ru/collection
04 [IPUPOAONOJIBb30BAHUE U http://fns.nspu.ru/resurs/nat
COXpaHeHue OMOJIOTHIECKOr0 29.04.2024 | http://bio.rusolymp.ru
pa3HooOpazus 3emiun http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
OGOGIIEHHE 110 TeMe edu.ru/collection
95 «MHKPOIBOTIONHS ¥ &8 http://fns.nspu.ru/resurs/nat
VI TATED 02.05.2024 | http://bio.rusolymp.ru
pesy http://www.sbio.info/
http://www.darwin.museum.ru/
O06001IeHE TI0 TEME http://school-c?llectlon.
96 «MaxKpOdBOIIOLHN U €6 edu.ru/collection
p 06.05.2024 | http://fns.nspu.ru/resurs/nat

pe3ynbTaTh»

http://bio.rusolymp.ru




http://www.sbio.info/
http://www.darwin.museum.ru/

O0600111EHHE TIO0 TEME

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

97 «IIpoucxoxxaeHue U pa3BUTHE
p A p 08.05.2024 | http://bio.rusolymp.ru
’KU3HU Ha 3eMiie» .
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
OGo6IIEH e 10 TeMe edu.ru/collection
98 T TPOHCXOKICHHE YETOBCKA — http://fns.nspu.ru/resurs/nat
AHTOOMOrCHED) 13.05.2024 | http://bio.rusolymp.ru
™ http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
O600mIeH e 110 TeMe « DKOJIOTHS — edu.ru/collection
http://fns.nspu.ru/resurs/nat
99 HayKa O B3aUMOOTHOIIEHUIX
y: N 15.05.2024 | http://bio.rusolymp.ru
OPraHHu3MOoB http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
edu.ru/collection
100 O606utenne mo reme «OpraHu3Mbl http://fns.nspu.ru/resurs/nat
U cpena oOuTaHMS 16.05.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.
O06006111eHE 10 TEME «DKOIOTUs edu.ru/collection
101 BHLIOB U TIOY NIAI[HID 17.05.2024 http://fns.nspu.ru/resurs/nat

http://bio.rusolymp.ru
http://www.sbio.info/




http://www.darwin.museum.ru/

O6o6menue no Teme «bruochepa —

http://school-collection.
edu.ru/collection
http://fns.nspu.ru/resurs/nat

102 rj00ajbHasi SKOCHCTEMAY ! 0 20.05.2024 | http://bio.rusolymp.ru
http://www.sbio.info/
http://www.darwin.museum.ru/
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YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI YYUEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuuent [laceunnka B.B., Akiinonepnoe o6miectBo «M3narensctBo «IIpocBenienne»
* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iios A.M. u apyrue; noa

penakmueit [laceunuka B.B., Akunonepnoe obmectBo «M3narensctBo «IIpocBenienney

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioil cipaBoOYHUK 1151
IIKOJILBHUKOB M MOCTYMAIMIUX B BY3bL. - M.: [Ipoda, 2009; bonrosa U.B. CoopHuk 3amau
110 00111l OMOJIOTUH JIJIsl TOCTYIAKIINX B BY3bl. - M.: «OnHuke 21 Bek», 2015;

bonaapyk M.M., Kosuiinna H.B. buonorus. JlononHutensHble MaTepUaibl K ypokam 1
BHEKJIACCHBIM MEPOMPUATUAM 0 Ononoruu u skonoruu. 10-11 knaccel. Bonrorpan:
Yuurenn, 2007.

buonorusa. Coopuuk 3anannii ans noarorosku k 'NMA. Jlepnep I''1, Kupuinenko A.A,
Konecaukos C.U1, 2012-2015.

I'pun H., Crayt V., Teitnop J. buonorus B 3 Tomax. M.:, «Mup», 1996.

I'onuapos O.B. I'eneruka. 3anaun. — Capatos: JIunei, 2005.

Hukapes C.JI. 'enetrka: CoopHuk 3amau. — M.: U3a-Bo «IlepBoe ceHTs10psi», 2002.
Epsirun B.H. bruonorus ais BelnyckHUKOB ¥ nocrynaomux B BY3e1. YM.: KnoPyec,
2014.1BanoBa T. B. CoopHuk 3aganuii mo obmeii 6uonoruu /J.B. IBanosa, I'C. KanuHosa,
- M.: TIpocemenue, 2008- 2013 (IIposeps cBou 3nanus);Koznora TA., Kyumenko B.C.
buonorus B Tabmuiax 6-11 kmaccer. CpaBounoe noco6ue. - M.: [Ipoda, 2009;

Kupunenko A.A. buosnorusi. COOpHUK 3a1a4 10 TeHeTuKe. ba3oBbIil U MOBBIIIEHHBIN



ypoBHUu EI'D. PoctoB-Ha-/lony:Jlernon, 2009.

Jlepuep I'.11. O6mas 6uonorus. [Toypounsie Tectsl u 3aaanus. - M.: ®UITHU, 2008-
2014;ITumenoB A.B., [lumenoa U.H. buonorus. JIlugaktnueckue Matepualibl K pa3aeny
«O6mas ouonorus». - M.: «M3marensctBo HIIDHACY, [Tumenos U.H. Jlekmuu o o61mei
ouonoruu. — Caparos: Jlumneii, 2013.Pe6posa JI.B., IIpoxoposa E.B. AxtuBHbIE (pOpMBI U
MeTo/1bl 00yuenus Ouonoruu.- M.: [Ipoceemenue, 1997;®pocun B., Cusornazos B. 1.
['oToBUMCS K €TMHOMY TOCYIapCTBEHHOMY 3K3aMmeHy. O6mas ouomnorus. - M.: [Ipoda,
2018. - 216¢ EI'2-2023. buonorus. Poxnos B.C. Tunossle 3k3aMeHaI[MOHHbIE BAPUAHTHI:

30 BapuanTos ®UIIN

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://old.fipi.ru/ (PenepanbHBI HHCTUTYT Negarornyeckux usmepenuit (OUIIN))
http://www.fcior.edu.ru/ (PenepanbHbIii IEHTP WHHOPMALIMOHHO-00pa30BATEIBHBIX
pecypcos,

®I[1OP)

http://festival.1september.ru/ (PectuBanp neparorndeckux uae «OTKpBITHIN ypoK»)
http://www.uroki.net/docxim.htm (/{51 yautesst XaMuu ¥ OMOJIOTHH )
http://www.krugosvet.ru/taxonomy/term/46 (Ouuuknonenus Kpyrocser)
http://interneturok.ru/ru/school/biology/10-klass (Buneoypoxu. buonorus 10 ki)
http://interneturok.ru/ru/school/biology/11-klass (Buneoypoxu. buonorus 11 ki)
http://biology-online.ru/ (CoBpeMeHHbIe ypoKu Ouonoruu. bruonorus oHnain)
http://luts.ucoz.ru/load/27-1-0-109 (3anumarenbHast OMOIOTHS)
http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OtkpeiTas

ouosorus)



http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tectbl onmnaiin)
http://85.142.162.119/0s1 1/xmodules/qprint/afrms.php?proj= (O TKpbITHIi OaHK 3aJaHU
EI'D)

http://ege.yandex.ru/ (EI'D u IT'MA na Snnekce)

http://bio.reshuege.ru/ (Penry EI'D o 6uonoruu. TemaTHuecKkue TeCTh)

http://bio-faq.ru/map3.html (TecTsl, 3a1aun o 6uoI0rUN
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