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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuebHOMY mpeamety «buomnorus» (nanee - OMONIOTHS) HA YPOBHE CpPEIHETO OOIIero oOpa3oBaHMS
pazpaboTtana Ha ocHOBe DenepaibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu npenojaBanus yueOHoro npeamera «bronorus» u OCHOBHBIX MOJIOKEHHH (heepaibHON paboueit
MpOrpaMMbl BOCTTUTaHUSI.

VYyeOnbiii npenmer «buonorusy yriyonéHHoro ypoBHs usyuenus (10—11 kmaccel) gBisieTcsi OJHUM U3 KOMIIOHEHTOB
npeaMmetHoi obnactu «EcrecTBeHHO-HayuHble mpeaMeTs». CornacHo nonoxeHusM @I'OC COO npodunbHbie yueOHbIE
MpEeAMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBJISIOTCA criocoOoMm nuddepeHiuanuu o0yuyeHus Ha YpOBHE CPEIIHEro
oOmiero oOpa3oBaHus U MPHU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
npoecCHOHaNbHBIM M BBICHIUM OOpa3oBaHHWeM. B TO ke Bpemsi KaKIblii W3 ATUX YYEOHBIX TMPEIMETOB JIOJDKEH OBITH
OpPUEHTUPOBAH HA MPUOPUTETHOE pelIeHne O00pa30BaTEIbHBIX, BOCIUTATENBHBIX M PA3BUBAIOLIMX 337a4, CBSI3aHHBIX C
npodopueHTanueli 00yJaronxcsi ¥ CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHON 00JacTH HAyYHOTO 3HAHWSI, CBSI3aHHOTO C
OuoJsioruei, MeUIMHON, SKOJIOTHEH, ICUXOJIOTHEHN, CHOPTOM UM BOCHHBIM JIETIOM.

[Iporpamma no y4yeOHOMy mnpeamety «buosorus» naé€r mpeacTaBiIeHUE O LEIUM U 337adyax HM3y4YeHUs ydeOHOro
npeamera «buosorus» Ha yriyOJI€HHOM YpOBHE, ONpeesseT o0sa3aTesibHoe (MHBApUAHTHOE) MPEAMETHOE COIEPKAHUE, €T0
CTPYKTYPUpPOBAaHHE MO pa3zieiaM MU TeMaMm, pACIpelesieHHe MO KjaccaM, PEeKOMEHAYET IMOCIEA0BATEIbHOCTh W3Y4YEHUs
y4eOHOTro Marepuaia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOTMKH YYEOHOro Mpolecca, BO3PACTHBIX
ocobeHHocTel oOyyaronuxcs. B nmporpamMMe mo 6GMOJOTUU peaau30BaH MPUHIIMI TPEEMCTBEHHOCTH ¢ U3yUY€HHUEM OHOJIOTUU
HAa YpOBHE OCHOBHOTO 0OIero oOpa3oBaHus, Oyiarojapss 4emy MPOCMATPUBAETCS HAMpPaBICHHOCTh Ha TMOCIEIyoIIee
pa3BuUTHE OMOJOTHYECKUX 3HAHWUW, OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIJICHUS, MPEACTABICHU O 3I0pOBOM 00pa3e >KM3HU, HAa BOCHUTAHUE OEPEKHOTO OTHOIIEHUS K
OKpy>Xarolel mnpupoAHoi cpene. B mporpamMme mo OHOJOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOIrO IHpeaMeTa
«buonorusi» B peanmmzarnuu tpedoBanniit ®I'OC COO k mIaHUPYEMbIM JTUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM
pe3ynbTataM OoOy4eHHs U B (JOPMHUPOBAHWUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOW AESITEILHOCTH OOYYaIOmUXCs IO
OCBOEHHIO COJIEpKaHusl OMOJIOTHYECKOro 00pa30oBaHMsI Ha yPOBHE CPEIHEro 001ero oopa3oBaHusl.

VY4eOnblil mpeaMeT «buonorus» Ha ypoBHE cpeHEro o01ero oopa3oBaHus 3aBepIIaeT OMOJIOTHYECKOe 00pa30BaHue B
IIKOJIE U OPUEHTUPOBAH HA pACUIMPEHHE U YIiIyOJeHre 3HaHU 00y4aroluXCsl O )KMBOUM MPUPOJIe, OCHOBAX MOJEKYISPHOU U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUU U OMOJIOTHUH Pa3BUTHSI, TEHETUKH, CEIEKIUU, OMOTEXHOJIOTUH, IBOIOIMOHHOTO YUYEHUS
Y DKOJIOTHH.

N3yuenue yuyeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE OPUEHTHUPOBAHO HA MOJATOTOBKY O00YYalOIIUXCS K
MOCJIEYIOUIEMY TIONYYEHHUIO OMOJIOTMYECKOro O0pa3oBaHWs B By3aX W OpraHu3alusX CpelHero mnpodecCruoHaIbHOro
oOpa3zoBanusa. OCHOBY €ro coJiep>KaHHsl COCTaBIII€T CHUCTEMa OHMOJIOTMYECKHX 3HAHMM, MOJMYYEHHBIX MPH H3yUYECHUU



OOyYarOIIMMHUCST COOTBETCTBYIOIINX CHCTEMATHUYECKUX Pa3/esioB OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, B
10-11 xmaccax 3TH 3HaHUA MONYyYarOT pa3BuUTHE. Tak, pacHIMpeHbl U YriayOJieHbl OMOJOTHYECKHE 3HAHHUS O PACTEHUSX,
KUBOTHBIX, Ipu0ax, OakTepHsX, OpPraHU3ME€ YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HHU, JOMOJHUTEIBHO BKIIOUYEHBI
OMOJIOTMYECKUE CBEACHUS MPUKIATHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTUPBI s
nocyieayouiero BbiOopa mnpodeccun. Bo3MokHa Takke HHTErpanus OWOJIOTMYECKMX 3HAHUM C COOTBETCTBYIOIIMMHU
3HAHUSIMU, MOJYYEHHBIMU O0YYAIOIIMMUCS IPU U3yYeHUU (PU3UKH, XUMUU, reorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpamMmsbl Mo y4deOHOMYy mpenmery «buonorus» oTpaxaeT CHUCTEMHO-YPOBHEBBIA W 3BOJIIOIMOHHBIN
HOJXO/bl K M3y4eHHI0 Ouonoruu. CorliacHoO UM, U3y4aroTcs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CHCTEM
Pa3HOro0 ypOBHSI OpPraHu3allid, 3BOJIIOLIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEHMsI OMOJIOIMYECKOro pazHooOpasus
wianetsl. Tak, B 10 kjmacce M3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM W KJIETOUYHOM OMOJOTHHM, SMOpPHOJIOTMM U OHOJIOrHH
Pa3BUTHUS, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTUN U CUHTETUYECKON OMOIOrUH, aKTyaIU3UPYIOTCSl 3HAHUS 00YYaroIIUXCs 10
OoTaHMKe, 300JI0TUH, aHATOMUH, (PU3M0JIOTHUHN YesioBeka. B 11 kiacce u3y4yaroTcsi 3BOIIOIMOHHOE YUEHHE, OCHOBBI AKOJIOTUU
u yueHue o ouocdepe.

VYueOuslii mpenmer «buonorus» npusBaH 00ecIeyuTh OCBOCHHE 00YYAIOIIUMUCA OMOJIOTHUECKUX TEOPHU U 3aKOHOB,
WJed, IPUHLHUIIOB U IIPABWJI, JIEKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHUM,
MHOT000pa3ui M OCOOEHHOCTAX KJIETKH, OpraHuM3Ma, MONYJISLHUH, OMOLEHO03a, 3KOCHCTEMbI, O BBIJAIOIIUXCSA HAyYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTMH, IPUKIAJIHBIX aClIEKTax OMOJIOrMYeCKUX 3HaHUU. J{J1s pa3BUTHS U
NOJAJIEp )KaHUsT MHTepeca OO0ydaroIMXcs K OMOJOTMM Hapsly CO 3HAYUTENbHBIM OOBEMOM TEOPETHUECKOr0 Marepuana B
COJIEp>KaHUM MPOrPaMMBbl IO OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJIEHUS W PA3BUTHSA TOW WM UHOU
obnactu OHOJOTMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B pEIIECHUE BAXKHEUIIUX OUOJIIOTHYECKUX M
HKOJIOTUYECKUX MTPOOIIEM.

[enb n3yuenus yuedHoro npeamera «buosnorus» Ha yriryoJéHHOM YpOBHE — OBJIaJIeHUE 00y4JalOIMMUCS 3HAHUSAMHU O
CTPYKTYpPHO-(DYHKIIMOHAJIBHOM OpraHu3alliy UBBIX CHUCTEM Pa3HOI0 paHra U MpUOOpeTeHHE YMEHHUH HCHOJIb30BaTh 3TU
3HaHUSA B (POPMHUPOBAHMM MHTEpECA K OMPEACIEHHON 001acTH MpodecCHoHaIbHON AeITEIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WIH K BBIOOPY y4eOHOT0 3aBeICHUs I MTPOJOIKEHHSI OMOJIOTUYECKOT0 00pa30BaHusl.

JlocTrkeHre Leau U3ydyeHusl yueOHoro npeamera «buosiorus» Ha yriyOJ€HHOM ypoBHE 00€CIIEUMBAETCS PEUICHUEM
CJIEIYIOIIUX 3a7a4:

OCBOEHHE O0YYaIOIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJOTUYECKUX TEOPHUAX, KOHLEMIIUSIX,
TUNOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPABUIIAX, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX OWOJOTHYECKUX CHUCTEM (KJIETKA, OpraHW3M, IOIYJSIus, BUJ, OHMOTeOIeHO03,
ouocdepa); 0 BHIJAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTUY;

O3HaKOMJIEHHE OOydarolmmxcsd ¢ METOJaMu IIO3HaHMsI JKMBOM MNPUPOJBI: HCCIIENOBATEIbCKUMHM  METOJaMU
OMOJIOrMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOUHOM OMOIOrMH, SMOPHOIOTUU U OMOJIOTUU PA3BUTHS, T€HETUKHU U CEJIEKIINH,



OMOTEXHOJIOTUM U CUHTETHYECKON OMOJOTHH, MaJeOHTOJIOTUH, JKOJOTHH); METOJaMH CaMOCTOSTEIbHOTO IPOBEACHUS
OMOJIOTMYECKUX UCCIIEIOBAHUI B TAOOPATOPUU U B IPUPOAE (HAOII0AEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE);

OBJIaJIEHHE O0YYAIOIIMMHCS YMEHUAMU: CAMOCTOSITEIbHO HAXOAUTh, aHATU3UPOBAaTh U UCIOJb30BaTh OMOJIOTHYECKYIO
UH(OPMAIUIO; MOJIB30BAThCA OMOJOTMYECKONW TEPMHHOJOTMEW M CUMBOJIMKOW; YCTAaHABIMBATH CBSI3b MEXAY Pa3BUTHEM
OHMOJIOTUY U COLMATbHO-3KOHOMUYECKUMHU M 3KOJIOTMYECKUMH IpOoOJeMaMu 4eJIOBEYECTBA; OLEHUBATh MOCIEACTBUS CBOEH
NESATENBbHOCTH MO OTHOIIEHHUIO K OKpY)Karolledl MpUpOAHOW cpelie, COOCTBEHHOMY 3JI0POBbIO U 3J0POBBIO OKPY KAOUIUX
JtoJiel; 000CHOBBIBATH U COOJII0IaTh MEPhl MPOPUIAKTUKN MH(PEKIMOHHBIX 3a00I€BaHUM, MpaBUIIa MIOBEJICHUS B MPUPOJIE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM >KU3HEACATENBHOCTA B YPE3BBIUAWHBIX CUTYALMSIX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 0071aCTH OUOJIOTHH;

pa3BUTHE Yy 00YyYarOIIMUXCSl MHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEN B MpOIIecCce 3HAKOMCTBA C BbIIAIOLIUMUCS
OTKPBITUSIMH U COBPEMEHHBIMH HCCIIEJJOBAHUSAMH B OHOJIOTHH, pEIIAEMBIMU €10 MpoOjeMaMH, METOJ0JIOrHen
OMOJIOTMYECKOTO HCCIEIOBAaHUs, IPOBENEHUSI 3KCIEPUMEHTAIBHBIX HCCIEIOBAHUN, peIIeHHs OWMOJIOrMYecKUx 3ajad,
MOJIEJTUPOBAHUS OUOIOTMYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y OOYYaIOMIUXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOJE B IEJIOM M K OTAETbHBIM €€ 00bEeKTaM U
ABJICHUAM; (OPMHUPOBAHHUE 3SKOJOTHUYECKOW, T'€HETUYECKOW TI'paMOTHOCTH, OOIIEW KyJbTypbl IOBEIEHUS B NPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUU;

npuoOpeTeHre OOyYaroIMIMMHUCS KOMIIETEHTHOCTH B palMOHAIBHOM MPUPOIOINONIb30BAaHUU (COOII0OIEHNE MpaBUI
NOBEJACHUS B NPHUPOJAE, OXpaHbl BUAOB, IKOCHUCTEM, OHOC(]EpbI), COXpAaHEHUH COOCTBEHHOTO 3IO0POBbS U 3I0POBbS
OKPY’KaIOUIUX JII0JIeH (coOmroaeHust Mep npouiakTuku 3aboieBaHuM, o0ecrieueHre OE30MaCHOCTH KU3HEACATEIbHOCTH B
Ype3BbIUAMHBIX CUTYaLUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCHOJIb30BAHMSI OMOJOTUYECKUX 3HAHUM U
YMEHUU B [IOBCETHEBHOW JKU3HU;

CO37laHUE YCJIOBUHM JIi OCO3HAHHOTO BBHIOOpAa OOYYAIOIIMMHUCS WHIMBHUIYyAIbHOW 0Opa30BaTENbHON TPAaeKTOPHH,
CHOCOOCTBYIOLIEH MOCIEAYyIOIMEMY MPOPECCHOHAIBHOMY CaMOOIIPEIEICHUIO, B COOTBETCTBUM C WHIUBUIYaJbHBIMU
UHTEepecaMu U MOTPEeOHOCTIMU PETUOHA.

OO6miee 4uCiIO 4acoB, OTBEJACHHBIX HA M3YYCHHE OWMOJIOTHMH HA YIITyOJIEHHOM YPOBHE CPEIHEro 00IIero oopa3oBaHUs,
coctaBisieT 204 yaca: B 10 kitacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 vaca (3 yaca B HeZleno).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEJICTB 00YUEHHUSI OMOJIOTUU OCYIIECTBIAETCS C YUETOM CHEHU(PUKH ero
COJIEp)KaHUsI M HANpPaBICHHOCTH HAa MPOJOJDKEHHE OMOJOTHYecKoro oOpa3oBaHMsS B OpraHU3alUsSIX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBHEM MPU 00yUYEHUU OMOJIOTMH Ha YIUIyOJIEHHOM YPOBHE SBIISIETCS TPOBEACHHE 1a00OPATOPHBIX U
npakTUYecKux padoT. Takke ydacThe 0O0yd4aroluXcsi B BBINOJHEHUM NPOEKTHBIX M y4eOHO-MCCIEIOBATEIbCKUX pPalOT,
TEMaTHKa KOTOPBIX OMPENEISETCS y4HUTEJIeM Ha OCHOBE MMEIONIMXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
NPUPOAHBIX YCIOBUH.



BocnurarensHblii MOTEHLIMAN pealu3yeTcs depe3 cieayioue (opMbl: MPHUBJICUECHHE BHUMAHHS OOy4aroUIMxcs K
[IEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha ypOKax SIBJICHHWM, MCIOJIb30BAHUE BOCIMTATEIbHBIX BO3MOXXHOCTEW COJEp>KaHUS
pazgena depe3 MoAOOp COOTBETCTBYIONIMX YIPaXHEHHH, HMCIIONH30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COIEpKaHUS
TEMBI 4epe3 Mo00p COOTBETCTBYIOIIMX 3a/1a4 JUIsl PEIIEHUs; UCIOIb30BaHIE BOCIIUTATEIbHBIX BOZMOXKHOCTEH COAEpPKAHUS
y4eOHOTO TMpeaMeTa 4Yepe3 JAEMOHCTpaluio OOydYarolMMCS TPUMEPOB OTBETCTBEHHOIO, TI'PaKIaHCKOTO TOBEACHHUS,
MPOSIBJIICHUSI YEJIOBEKOIIOOMS M J10OpOCEepAEUHOCTH, 4Yepe3 MoaA00p COOTBETCTBYIOUIMX TEKCTOB JUISl YTEHHMS, 3a4ad IS
pelieHusi, MpoOJeMHBIX CUTyalMid g 00CYXJIEHUS B KJIacce; BKIIOUYEHHE B YPOK UTPOBBIX MPOLETYp, KOTOPbIE TOMOTAIOT
NoAJIeP>KaTh MOTUBAIIMIO OOYYAIOIIMXCS K MOJYyUYCHUIO 3HAHUM, HATA)KUBAHUIO MO3UTUBHBIX MEKJIUYHOCTHBIX OTHOIICHUH B
KJIacce, MOMOTalT YCTAaHOBJICHUIO TOOpOXkKeIaTeIbHON aTMOC(hephl BO BpeMsl YpoKa; mo0ykaeHUue 00yUyaromuxcsi COOII01aTh
Ha YpOKe OOIIENPUHATHIE HOPMBI TOBEACHHS, MpaBWia OOMIEHUS CO CTApIIMMH (IEJarOTHYeCKUMU PabOTHUKAMH) U
CBEpPCTHUKaMHU (0OyYarOIIMMUCS), IPUHIIUIIBI Y4eOHON NUCHUILTMHBI U CAMOOPTraHU3allMy; TPUMEHEHUE TPYTIOBON pabOThI
WU paboTHI B Mapax, KOTOpbIE y4aT 00y4aroluxcs KOMaHIHOM paboTe U B3aUMOJICUCTBUIO C IPYTUMHU 00YyYaOIIUMHUCH.



COJEPXAHME OBYUYEHUA
10 KITACC

ConeprkaHue nMporpaMmbl, BbIJICICHHOE KYPCUBOM, HE BXOAUT B MIPOBEPKY IrOCYJapCTBEHHOM uTOroBoM arrectauuu (I'MA).
Tema 1. buoJiorusi Kak HayKa

CoBpemeHnHas Ouonorusi — KoMIUIeKcHas Hayka. Kpatkas uctopust pazButusi Ouonoruu. buonornyeckre Hayku U u3ydaeMble
uMHu nipoosiembl. DyHTaMeHTaIbHBIC, MPUKIAAHBIC U TOUCKOBBIE HAYYHBIE UCCIICI0OBAHUS B OUOJIOTHUH.

3HayeHue Ouosiorud B (OPMUPOBAHWU COBPEMEHHON €CTEeCTBEHHO-HAyuyHOW KapTuHbBI mupa. IIpodeccuu, cBsizanHbIE C
ouosiorueii. 3HaueHHWe OWOJOTMM B TPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa: MEJIUIIUHE, CEIhCKOM XO3SHCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunnet, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, . Mennens, B. U. Bepnanckuii, .
I1. ITaBnoB, . Y. Meunukos, H. U. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuibl 1 cxeMbl: «CBsI3p OMOJIOTUH C APYTUMHU HayKaMny, «CructemMa OUOJIOTHYECKUX HAYKY.

Tema 2. ’)KuBble cucTeMbl U UX U3y4YeHHE

JKuBbie cucrtembl Kak mpeaMeT u3ydeHusi Ouosioruu. CBOWCTBA KUBBIX CHUCTEM: EIUHCTBO XHMMHUYECKOIO COCTaBa,
JACKPETHOCTh W  LEJIOCTHOCTh, CJOXHOCTh M  YIOPAJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aLINS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHU3aluy KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIN, TKAHEBBINA, OPTaHU3MEHHBIN, TOIYJIALMOHHO-BUI0BOU,
HKOCUCTEMHBIN (OnoreoueHoTHYeCKuit), onocdepusiit. [Ipouecchl, mpoucxoadiue B )KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hbp kak (opma cymiecTBOoBaHUsI Marepuu. Hayku, H3ydaronige KUBbIE CHUCTEMbl Ha pPa3HBIX YPOBHSIX
OpraHU3aluu.

N3yuyenue xuBbIX cucteM. Metonbl Ouonormdyeckoil Hayku. HaOmioneHue, M3MepeHHe, SKCIEPUMEHT, CHUCTEMaTh3allus,
MetaaHainu3. [loHsaTHE 0 3aBUCUMOM M HEe3aBUCUMOU nepeMeHHou. [LmanupoBanue sxcnepumenTa. [locranoBka U nposepka
runore3. HyneBas rumote3a. [lonsitue BbIOOpKM M €€ MOCTOBEpHOCTh. Pa3Opoc B Ouonormyeckux maHHBIX. OreHka
JIOCTOBEPHOCTH IOJYYEHHBIX pe3ynbTaToB. [IpUunHbBI HCKaXXEHUSI pe3yNbTaTOB 3KCIepuMeHTa. [[oOHATHE CTAaTUCTHUYECKOrO
TecTa.



JlemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY», «buonorndyeckue cuctembl», «CBOMCTBA KUBOW MaTepun», «YpPOBHH
OpraHu3aluu KUBOU mpUpoAbDy, «CTpoeHUEe KUBOTHOU KIETKW», « TKaHU KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO
opranusMay, «buoreornenos», «buochepar, «MeToapl U3ydeHUS )KUBOUW MPUPOJIBI.

O6opynoBanue: mabopaTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOTIOICHN N, U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTHuyeckas padora «lcnonb3oBaHue pa3IUYHBIX METOIOB IIPY U3YUYECHHUH )KUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTKku

Knerka — cTpykTypHO-(pyHKIIMOHANbHAA eauHuLa KuBoro. Mcropus oTkpeitus kinerku. Paboter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lBann, M. Illnelinen, P. BupxoB). OCHOBHBIE MON0KEHUS COBPEMEHHOM KIETOYHOU TEOPHH.
MeTo1bI MOJIEKYJISIPHOM U KJIIETOYHOW OMOJIOTMH: MUKPOCKOMUS, XpoMaTorpadusi, 351eKTpodope3, METO/I MEYEHbIX aTOMOB,
muddepeHnanbHoe EeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue hukcupoBaHHviX Kiemok. DIEKTpPOHHas
MUKpockonus. Koxngoxanvuas muxpockonus. BumanvHoe (npusicusnennoe) uzyienue Kiemox.

JlemoHcTpanuu

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

Tabnuibl 1 cxeMbl: «CBETOBON MUKPOCKOI, « DNEKTPOHHBI MUKPOCKOID», «ICTOpHS pa3BUTHS METOJ0B MUKPOCKOTTHI.
O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEPUAIBHBIX KIETOK.
IIpakTnyeckas padora «/3yueHne MeTOJ0B KIETOUHON Omosorum (xpomarorpadus, anmekrpodopes, auddepeHnaibHoe
ueHtpudyrupoanue, [1L{P)».

Tema 4. Xumnuyeckasi OpraHu3alus KJICTKU

XUMHUYECKUM COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI. Boga u €€ posib Kak pacTBOPUTENS, pearcHra,
y4acTHe B CTPYKTYPUPOBAHHUM KJIETKH, TEIJIOPErysauuu. MuHepaabHble BElIecTBa KIETKH, UX Ouosiornueckass pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannyeckue BelllecTBa KJIETKU. buosiornmueckue mnonumepbl. benku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYphI
oenkoBoi Monekyibl. [lepBuuHas cTpykrypa Oenka, MenTUAHAS CBA3b. BTOpu4Has, TpeTUyHas, Y€TBEPTUUHAS CTPYKTYPHI.
Henarypanusa. CoiictBa 6enkoB. Kiiaccudukanus 0einxoB. buonornueckue Gyukimu 0eakoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/bl, AUCAXapUIbl, OJIMrOcaxapuabl U noiaucaxapuibl. OOIMIMIA IUIaH CTPOEHUS U PU3UKO-XUMUYECKUE
CBOICTBA yT€BOI0B. buonornyeckue QyHKIMH yTIEBOIOB.



Jluuasl. T'uppodunnbHO-THIPOPOOHBIE cBoiicTBa. Kiaccudukamms nunuaoB. Tpurnuuepusbl, (HochOoNUnuabl, BOCKH,
crepounbl. buonornueckue GyHKIuy aunuaoB. OOImMe CBOMCTBA OMOJIOTHYECKHUX MEMOpaH — TEKydecThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucinotsl. JJHK n PHK. Crpoenune HyknenmHoBbiX kuciaor. Hykneoruasl. ITpuHIMI KOMIUIEMEHTapHOCTH.
[TpaBuno Yapradda. Crpykrypa JIHK — nBoitHas cnmpans. Mectonaxoxaenne u Ouonorundeckue ¢ynknun JIHK. Bumsr
PHK. ®ynkuun PHK B knetke.

Crtpoenue monekyiibl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonornueckue pynkunu ATOD. BoccTtaHoOBIEHHBIE
NEPEHOCUUKH, UX PYHKIUU B KieTke. /[pyeue nykneosuompugocpamor (HTD). CexsenupoBanue JJHK. Memoowr cenomuxu,
MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJyiorus: OMOXMMHYECKHME U OMO(PU3NYECKHUE HCCIENOBAHMUS COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYpBI
ouoMonekyn. Modenuposanue cmpykmypol U @QYHKYuil OUOMONEKYN U ux Komniekcos. Komnviomepmuwiii Ouzaiin u
Opeanuyeckull cCuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

IToptpetsi: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, @. Conrep, C. [Ipy3unep.

Hunarpammbl: «PacripeneneHre XuMUYECKUX AJIEMEHTOB B HEKHMBOM NpUpojie», «Pacmpenenenne XuMU4eCKUX 3JIEMEHTOB B
KUBOU IIPUPOIEN.

Tabmunel u cxembl: «llepuoguyeckas Tabnuia XMMUYECKHX 3JEMEHTOB», «CTpoeHue MOJEKYJbl BOAbD», «BelectBa B
COoCTaBe OpraHu3MoB», «CTpoeHHe MOJIeKyJbl Oenkay, «CTpyKTypbl O€IKOBOH MOJNEKYINb», «CTpOE€HHE MOJEKYJI
yIJIEBOJ0BY», «CTpOoeHUE MOJIEKYJI JIMNUI0B», «HyknenHoBbie KUCIOTBD), «CTpoeHue Mosiekynbsl ATOy.

O6opynoBaHue: XUMUYECKas MOCyAa U 000pyI0BaHUE.

JlabopaTopHasi padora «O0HapyxeHUE OCIKOB € MTOMOIILI0 KAYECTBEHHBIX PEAKITU.

JlabopaTtopHnas paGora «lccienoBannue HyKJIEMHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u yHKIIUN KJIETKH

Tunsl KJIETOK: 3yKapuoTHUecKasi u mpokapuoTuieckas. CTpyKTypHO-(yHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crpoenne npokapuoTuueckon kietku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpodHON U
aBTOTPO(PHOMN MPOKAPHUOTUUECKHUX KIETOK. MECTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenrie u (yHKIIMOHUpPOBAHUE SyKapuoTHueckoi kieTku. [lmasmarmueckass memOpana (tutazmanemma). CTpykTypa
TIa3MaTUYecKor MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepe3 IIa3MaTHIeCKyI0 MeMOpaHy: macCuBHBIN (nuddy3ust, obmeraéHnas
g ¢y3us), akTUBHBIN (TIEpBUYHBINA U BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponumiaemocts MemOpansl. Pabota HaTpuii-



KaJIMEBOT'0 Hacoca. JHJOIMTO3: MUHOIUTO3, (paroruTo3. Dx301uTo3. Knerounas crenka. CTpykrypa U QyHKIIUN KIETOYHOU
CTEHKHU pacTeHHi, rpruOoB.

[Murommasma. [{uto3onb. [lutockener. JIBmkenue mutommiasmbl. Opranouasl KieTku. OqHOMeMOpaHHbBIE OPTaHOU Bl KIETKU:
supomnasmarndeckas cethb (JI1C), anmapat ['onbmku, TM30COMBI, UX CTpoeHue U PpyHKIMH. B3anMocBsI3b 0 JHOMEMOpPaHHBIX
opranouioB kjieTku. CTpoeHHe TpaHyJIIpHOTO PeTUKyiIyMa. Mexanusm nanpasnrenus denrxos ¢ IIIC. CUHTE3 pacTBOPUMBIX
0enkoB. CHHTE3 KJIETOUYHbIX MeMOpaH. ['magkuii (arpanysipHbIii) HI0IUIa3MaTUYECKUN peTUKyIyM. CekpeTopHas QyHKIuUs
anmnapara ['onbmxu. Moouguxayus denxos 6 annapame I onvoocu. Copmuposka benxos ¢ annapame I onvoorcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyonn pacTuTenbHbiX Ki1eTok. Knerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUAbI KIETKU: MUTOXOHAPUH, MINACTUABL. [Ipoucxosrcoenue mumoxonopuii u niacmuo. Cumbuocenes
(K.C. Mepeocrkoeckuii, JI. Mapeynuc). CTpoenue u QyHKIUN MUTOXOHIPHUM U riacTui. [lepBudHbie, BTOPUUHBIE U CIIOKHbIE
m1acTUIbl GOTOCUHTE3UPYIOMIUX IYKApUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JISUKOIIACTHI BBICIIUX PACTEHUN.
HememOpanusie opranounsl kietku CrpoeHne U (QYHKIIMM HeMeMOpaHHBIX OPraHOMIOB KIETKH. PuOOCOMBI.
Ilpomesxcymounvie unamenmol. MukpobunameHTsl. Axkmunogvle Mukpoguiamernmsi. MpIIICUHbIE KIETKH. AKMUHOBbIE
KOMNOHeHmMbl HeMbluleyHblx Kiemok. Mukporpybouku. Kierounsiii nentp. CTpoeHHe U JBUKEHUE KTYTUKOB M PECHHYCK.
Muxkporpy6ouku 1muroruiasmel. LlenTpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u MUKpOmMpYyOOUKAMU.
Momopnuvle benxu.

Anpo. O6onouka sapa, XpOMAaTHH, KapHOILIa3Ma, SAPBIIKHA, UX CTpOEHUE M (QPYHKUMU. SInepHbIl OEIKOBBIM MaTPHKC.
[IpocTpaHCTBEHHOE PAcONOKEHHE XPOMOCOM B HHTEP(DA3ZHOM siApe. Dyxpomamun u 2cemepoxpomamur. benku xpomaTtuHa —
TUCTOHBL. /Junamuxa si0epHoti 006010uKu 6 Mmumose. floepuvlil mpancnopm.

Knerounslie BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3yKapuoOT (PacTUTENIbHOM, )KUBOTHOM, TPUOHOM).
JlemoHcTpanuu

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

Tabmuubl u cxembl: «CTpOCHHE PYKAPUOTUYECKOM KIETKW», «CTpoeHHe MKUBOTHOM KieTKH», «CTpOeHUE pacTUTEIbHOM
KIeTK», «CTpOeHHEe MUTOXOHIPUIY, «Sapo», «CTpoeHre NpOKapUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MHUKpPOIpPENaparbl PpPacTUTEIbHBIX, JKUBOTHBIX KJIETOK, MHKpOIpenapaTsl
OaKTepHAbHBIX KJIETOK.

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGopaTopHas padora «VccienoBanue mia3Moin3a U IeTIa3MoJIN3a B PACTUTEIIBHBIX KIIETKaX.

IIpakTuueckas padora «/3yyeHue IBUKEHUS IUTOIIA3Mbl B PACTUTEIIBHBIX KIIETKAX).



Tema 6. O0OMeH BellecTB M NMpeBpalleHNe JHEPTUHU B KJIeTKe

AcCUMMITALIAS U TUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB: aBTOTPOQHBIN U TeTepOTPOdHBIN.
Ydactue kuciopoaa B 0OOMEHHBIX Ipolieccax. JHepreTuueckoe odecredeHue kieTku: npespaiieHne AT B oOMeHHBIX
npoieccax. MepMEHTATUBHBIA XapaKTep peakiui KIEeTOYHOro Metabonusma. DepMeHThbl, UX CTPOCHHUE, CBOWCTBA M
mMexanu3Mm aeiicteus. Kopepmentsl. OTanuns pepMEeHTOB OT HEOPTaHUYECKUX KaTalIn3aTopoB. benku-akTuBaTophl U OENKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIMI OT Pa3IMYHbIX (PaKTOPOB.

[lepBUYHBI CUHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbIN U OKCUSeHHbIU homocunmes y
oaxkmepuu. Ceemocobuparowjue nucmenmsl U HNUSMEHMbl PeaKyuoHHo20 yenmpa. Polb XJIOpOIIAcTOB B Ipoliecce
dotocunre3a. CBeroBas u TemMHOBas (a3pl. Domoovixanue, Ci, C, u CAM-munvr pomocunmesa. 1lpoayKTUBHOCTD
dboTocunTe3a. BiusHue paznuuHbix pakTopoB HA CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpa3ume  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpUULHUpYIOIIME  OaKkTepuu,  KeJIe300aKkTepuw,
cepobakTepuu, BOJIOPOHbIE OaKTepru. 3HAUCHUE XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buael Oposkenus. IIpoaykTsl OpoKeHHS MW KX MCIOJb30BAaHUE YETOBEKOM. AHa’pOOHBIC
MUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJIOTUU U BO3OYAUTENN OOJIe3HEH.

AspobHbIe OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. IloaroroBurenbHbld dTam. [HKOINM3 — OECKHUCIOPOIHOE
pacIIeIIEHHE TIIFOKO3bI.

buonoruyeckoe OKucCIEHUE, WM KIETOYHOE JbIXaHWe. Pojibp MHUTOXOHJpUIl B mpoueccax OHOJOTMYECKOrO OKHCIICHHS.
Huxnnueckue peakuuu. OkucnurenbHoe pochopunupoBanue. Inepeusi memoparnHo2o epadouenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmaser. llpeumyiiectBa a’poOHOTO NyTH OOMEHAa BEIIECTB MEPE]  aHadPOOHBIM.
D} heKTUBHOCTH YHEPTreTUUECKOro 0OMEHa.

JlemoHcTpanuu

[Toptpersr: [Jx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, 11. Mutuemn, I'. A. 3aBap3uH.
Tabmuubr u  cxembl: «®DoTocuHTE3», «IDHepreTuueckuii oOMen», «buocunres Oenka», «Ctpoenue depMmeHTay,
«XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYI0BaHUE JJIs IPUTOTOBJICHUS TTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlabopaTtopHas pa6ora «/3yyeHne KaTaIuTHIECKON aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMUIIa3bl UK KaTajaasbl)y.
JlabopaTtopnas padora «/3ydyeHue (pepMEHTATHBHOTO PACIIEIUICHUS MEPOKCHIA BOJOPOAA B PACTUTEIBHBIX M YKUBOTHBIX
KJIETKaX».



Tema 7. HacsiencreenHass uHGopManus U peajnu3anus eé B KIeTKe

Peakuun w™atpuyHoro cuHte3a. [IpUHIMO KOMIUIEMEHTADHOCTH B pEaKUMsIX MAaTPUYHOTO cuHTe3a. Peanuzanms
HacjeACTBeHHOW uH(popManuu. ['eHeTn4eckuit Koj, ero cBorictBa. Tpanckpurnius — Matpuuablii cuate3 PHK. Tlpunmmms
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIBHOCTh, acUMMETpU4YHOCThb. Co3speganue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancmauus u e€ stansl. Yuactue tpancnoptHbix PHK B OnocunTese Oenka. YcinoBus Ouocunresa Oenka. KomupoBanue
aMUHOKHUCIOT. Ponb pubocoM B OMocuHTE3€E OenKa.

Coepemennvle npedcmasnenusi o cmpoenuu 2enog. Opranuzanus reHoMa y NpoKapuoT U 3YKapHoT. Peryisuus akTUBHOCTU
reHoB y mpokapuoT. ['unoresa onepona (®. XKako0, XK. Mano). Monexynaprvie mexanuzmvl IKCApeccuu 2eHO8 Y dYKAPUOM.
Ponb xpomamuna 6 pecynsayuu pabomul 2enos. Peryinsiys 0OMEHHBIX MPOLIECCOB B KieTke. KieTouHklil romeocTas.

Bupycsl — HekieTouHnble POpPMBI KU3HU U 00NHUraTHRIE Napa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
oaxtepuodaron. Kuznennwiii yuxkn /JJHK-cooepocawux eupycos, PHK-codepacawux supycos, bakmepuoghazos. Obpamuas
MPAHCKPpUNYusl, pegepmasa, uHmezpasd.

BupycHple 3a001eBaHus denoBeka, )KUBOTHBIX, pacTteHuit. CITIN I, COVID-19, conmanbHble 1 MEIUIIMHCKHAE MPOOIEMBI.
buoungopmamuxa: unmezcpayus u awnanuz Ooavuwiux maccueos («bigdatay) cmpykmypHuiX OUOIO2UYECKUX OAHHBIX.
Hanomexnonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemoie pynkyuu 6eaxos. Cnocodovl 00cmasku 1eKapcma.
JleMoHCcTpanun

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

Tabnuupl 1 cxeMbl: «buocunTes Oenkay, «l'enernueckuit kony», «Bupycen», «bakrepuodaruy».

IIpakTuueckas padora «Co3iaHre MOJEIIA BUPYC».

Tema 8. 7ZKu3HeHHbI HUKJ KJIETKH

Krnerounsiit nuki, ero nepuosl U peryisinua. Matepdasza u muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAIOIIUX B UHTEp(a3e.
[loaroroBka kjeTku K JeneHuto. lIpecuHrernueckuii (MMOCTMUTOTHYECKHI), CHHTETUYECKUA W TIOCTCHUHTETUYECKHUM
(MpeMUTOTUYECKUI) TIEPUOJIbI UHTEP(A3HI.

Marpuunsii cunres JHK — permkanusda. Ilpunnunsr permmkannu JIHK: komieMeHTapHOCTH, MOJYKOHCEPBATUBHBIN
CUHTE3, aHTUnapaeabHocTb. Mexanusm peruukanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. TernoMepsl U Teomepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapuOTHIL. JUTIIIOUIHBIN U TalJIONIHBIA HAOOPHI XPOMOCOM. | OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBL.



Henenue knetkn — Muto3. Craauy MHUTO3a U MPOUCXOASAUIME B HUX Mpouecchl. Tunbl MuTo3a. KapuoknHe3 U HUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perynsnus MutoTHdeckoro 1ukia kietkd. [I[porpammupyemas kjaeTouHas rudesb — aromnTos.

Krnerounoe siyipo, XpoMocombl, GyHKIIMOHAIBHAS TeHOMHKA. Mexanuszmuvl npoaugepayuu, ouggpeperyuposku, cmapeHus u
eubenu knemox. «Lugposas xnemka» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuuel u cxembl: « KU3HEHHBINA LUK KIETKNY, «Mutos», «Ctpoenue xpomocomy», «Pemnukanus JJHK».

O6opynoBaHuE: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIE€TKaX KOPEIIKa JIyKay.

JlabopaTopHnasi padora «HaGntoieHre MuTO3a B KJIE€TKaX KOHUMKA KOpelIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u GQyHKIUM OPraHM3MOB

buosnorunyeckoe paznoodpazue opranu3zMoB. OTHOKIETOUHbIE, KOJIOHUAIbHbIE, MHOTOKJIETOUHbIE OpPTraHU3MBbI.

OcoOEHHOCTH CTPOCHHUS W KU3HEACSITEIIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, APyrue NpoTUcThl. KoJIOHWANbHbIE OPTraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBbI OpraHoB. OpraHu3M Kak €JUHOE LEJOE.
I'omeocras.

Tkanu pacteHuit. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTeibHAs, MOKPOBHAS, MPOBOJSIINAS, OCHOBHAs, MEXaHHYECKas.
OcoOeHHOCTH CTpOoeHUs, GYHKIMA U PACTIOIOKECHUS TKaHEH B OpraHax pacTeHUH.

TkaHu >KUBOTHBIX W YelOBeKa. THUIBI XUBOTHBIX TKaHEW: SMUTENHAIbHAS, COCAUHUTENIbHAS, MBIIICYHAsl, HEpBHasl.
OcobeHHoCTH cTpoeHUS, (DYHKIIUN U PACIIOIOKEHUS TKAHEW B OpraHax »KUBOTHBIX M YeJIOBEKa.

Opransl. BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB KMBOTHBIX M YesioBeka. DyHKIIUU
OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenuid. CkeleTbl OJHOKJIETOYHBIX MU MHOTOKJIETOUHBIX JKMBOTHBIX. HapyxHblli H
BHYTpEHHHUI ckeneT. CTpoeHre U TUTIBI COEUHEHUS KOCTEN.

JIBukeHue opraHu3moB. JIBMKEHUE OIHOKJIETOYHBIX OpPraHuW3MOB: aMEOOMIHOE, XKIYTUKOBOE, pecHHU4YHoe. J[BrkeHwue
MHOTOKJIETOUYHBIX PACTEHMI: TPONU3Mbl M HACTUU. J[BMKEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBbIIICYHAS
cuctema. Pednekc. CkeneTHble MBI U UX padoTa.

[Tutanue opranu3moB. llornonieHue BOJbI, YIJIEKACIOrO ra3a U MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX.
BHyTpUnonocTHOe U BHYTPUKIETOUHOE nulleBapeHue. [IurtaHne Mo3BOHOYHBIX JKMUBOTHBIX. OTAENbl MUIIEBAPUTEIIHHOTO
TpakTta. [IumeBapurenbubie xene3bl. [luieBapurenbHas cucTeMa 4ejioBeKa.



Jlpixanue opranu3MoB. [[pixanue pactenuil. Jlpixanue >kuBOTHBIX. Juddys3us ra3oB uepe3 moBepxHOCTh KieTkH. KoxHoe
neixanue. JlprxarenpHas moBepXHOCTh. JKabepHoe U J€rodyHoe npixanue. JlpixaHue MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUSI JETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIxaTenbHas cUCTeMa uelloBeKa. MexaHusm
BEHTWJISIIIAN JIETKUX Y TTHUI] ¥ MIIEKOTIUTAIOMNX. Perymsius npixanus. JlpixaTenpbHbie 00bEMBI.

TpaHCcnoOpT BEMIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TPaHCIOPT BELIECTB y KUBOTHBIX. KpoBeHOCHas
cucreMa M €€ opranbl. KpoBeHOCHAs crcTemMa NO3BOHOYHBIX )KMBOTHBIX M 4esioBeka. Cepie, KpOBEHOCHBIE COCYIBI U KPOBb.
Kpyru xpoBooOpaiieHus. DBOIIONUOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOM CUCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa
ceplla U €€ peryysums.

Brinenenue y opranusmoB. Beinenenue y pacreHuid. Beigenenne y x&uMBOTHBIX. CoOKpaTuTeNlbHbIE Bakyodau. Oprasbl
BbIJIeIcHUs. DuIbTpalus, ceKpenusi 1 o0paTHOE BCACHIBAHME KaK MEXaHU3MbI pa0OThl OpraHoB BbljieiaeHUs. CBs3b MOJOCTH
TeJla C KPOBEHOCHOM M BBIACIMTEIBHON cUcTeMaMu. BpifeneHne y mo3BOHOYHBIX KUBOTHBIX U YesioBeka. [louku. CtpoeHue
u GyHKIHOHUpOoBaHUE HedpoHa. OOpa3zoBaHUE MOUHU Y YETIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl OakTepuid M IIUCTHI MPOCTEHIIMX. 3aluTa y
MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpeacTBa macCUBHOW M XUMHUUYECKOM 3a1UThl. ODUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIE. 3alllMTa OpraHu3Ma oT OoJie3He. IMMyHHas cuctema
yenoBeka. KieTouHbIit 1 TyMOpabHBI UIMMYHUTET. BpoXAEHHBIN U TpuoOpeTeéHHbIi crienndraecknii UMMyHUTET. Teopus
KJIOHAJIbHO-ceNeKTUuBHOro ummyHnurera (II. Opnux, @. M. bepner, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB.
Poib BpoXXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxxumMoCTh M perysiius y Opraau3MoB. PazapakxuMocTh y OJHOKIIETOYHBIX OpraHu3MoB. Takcucel. PazapaxxumocTs u
peryJisanMs y pacTeHuil. POCTOBBIE BeleCTBA U UX 3HAYEHUE.

HepBHas cucteMa u pediiekTopHas peryisiius y ;KUBOTHbIX. HepBHas cuctema u €€ oTnesbl. DBOJIOLMOHHOE YCI0KHEHHE
CTPOCHHSI HEPBHOW CHCTEMBI Y KHUBOTHBIX. OT/E/IbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u pedexkropHas
nyra. be3ycnoBHbIE U YCIOBHBIE PEIICKCHI.

['ymopanpHas peryJisanus U HIOKPUHHAS CUCTEMA XKUBOTHBIX M yenoBeKa. JKene3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI.
JleiicTBre TOpMOHOB. B3anMOCBsI3b HEPBHOM U YHIOKPUHHOM cucTeM. [ unoranamo-runoduszapHas cuctema.

JlemoHcTpanuu

[Toptper: U. I1. [TaBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE Bomopociny, «bakrepum», «lIpocreiimmuey,
«Oprasbl 1IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB IMO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee CTpOoeHHE HACEKOMBIX),



«Txanu pacrenuit», «KopHeBbie cuctembl», «CtpoeHue ctedis», «CTpoeHHe JIMCTOBOMW IUIACTUHKNY, « TKaHU KUBOTHBIXY,
«Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHasi cucremay, «/lpixatenbHas cuctemay», «HepBHas
cucrteMa», «Koxa», «Mpleunas cucrema», «BoiienurenbHas cucremMay, « JHAOKPUHHAs cucTeMa», « CTPOEHHUE MBIIIIIbIY,
«MmmyHnuter», «KuiieuHononoctHoie», «CxeMa NMUTaHusl pacTeHu», « KpoBEHOCHBIE CUCTEMbI TO3BOHOUYHBIX KUBOTHBIXY,
«Ctpoenue ruape», «CTtpoeHHe IutaHapum», «BHyTpeHHee CTpoeHHe I0XKAeBOro 4epBs», «HepBHas cuctema pwioy,
«HepBHasa cucrema ssrymku», «HepBHas cucrema mnpecMblkaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cucrema
MIeKonuTaromux», « HeppHast cucrema uesnoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOINpEnapaTbl OJHOKIETOYHBIX OPraHU3MOB, MHUKPONpENnapaThl TKaHEM,
PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMA HACEKOMBIX, HIJIOKOXHX, >KUBBIE AK3EMIUIIPHl KOMHATHBIX pacTeHHM, repOapuu
pacTeHMI pa3HBIX OTJEJIOB, BJIAXHBIC IMpenapaTbl >XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX
’KUBOTHBIX, CKEJIET YeJoBeKa, O0OpyJOBaHME MJiA JAEMOHCTpPAlMU IOYBEHHOTO M BO3AYIIHOIO MHTAHHUS pacTeHUH,
pacuieruieHusi Kpaxmaiia u OeJIKoB MoJl AeiicTBuEM (pepMeHTOB, 000pyI0BaHUE JJIA IEMOHCTPALIMH OIBITOB 0 WU3MEPEHHIO
AKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHBIX IBU)KEHUN, MOAEIIH T'OJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.
JlabopaTopHnasi padora «/3yueHue TKaHEel pacTCHHI.

Tema 10. PazmHokeHUe 1 pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYAsi BETETaTUBHOE) M TOJIOBOE. Buapl Oecrmonoro pa3MHOXKEHUS:
MOYKOBAHUE, CIIOPYJIALNS, (PparMeHTaIus, KIOHUPOBAHHUE.

[lonoBoe pasmuoxkeHue. IlonoBeie kneTku, win ramersl. Meno3. Cragum Mmeiniosa. lloBeneHne xpomocoMm B Meno3e.
Kpoccunrosep. buonornueckuii CMbICT MeKO3a W TOJOBOTO Iporecca. Melo3 M €ro MeCTO B KHU3HEHHOM IUKIIE
OpraHNU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y kuBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHUe U PA3BUTHE MOJIOBBIX KIIETOK.
Cnepmarorenes u oorene3. CTpoeHue MOJI0BBIX KIETOK.

OmiogoTBOpEeHHEe HW HAMOpPUOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CroOCOOBI OIUIOJIOTBOPEHHUS: HAPY>KHOE, BHYTPEHHEE.
[TapTeHorenes.

NunuBryaibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HAayKa O Pa3BUTHH Opranu3mMoB. Mopgozenes — ooHa
u3 enasHulx npoobaem smopuonozcuu. Konyenyus mopgoeenos u mooenu mopgoeenesa. Cragum sMOproreHesa >KMBOTHBIX (Ha
npumepe sarymkn). Jpobnenune. Tunbl qpobnenus. [emepmunuposannoe u HedepMuHuposanHoe opoobrenue. bracmyna,
munwvl 01acmyn. OCOOEHHOCTH NPOOJICHUS MIICKOTHUTAIONINX. 3apOABIIIEBhIE JTUCTKHU (TacTpyJisiius). 3akiajgKka OpraHOB H
TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUsSIHME YacTEW Pa3BUBAIOIIETOCS 3apObliia (3MOpHOHAIbHAS UHAYKIUSA).



3akrajka rjaaHa CTPOCHHUS )KMBOTHOTO KaK pe3yJIbTaT UePAPXUUECKUX B3aUMOJICHCTBUI reHOB. BiusHue Ha SMOpHOHAIBHOE
pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct u pazButue xuBoTHBIX. [locTamMOpuonanbubiii nepuos. [Ipsimoe u Henpsimoe pa3Butue. PazButue ¢ MmeraMopdo3om y
OECIO3BOHOYHBIX M TMO3BOHOYHBIX JKMBOTHBIX. buoJiorMueckoe 3HA4YeHUE MPSMOr0 M HENpSIMOrOo pa3BUTHS, UX
pacripocTpaHeHue B mpupoje. Tumbl pocra KUBOTHbIX. DAaKTOPBI PErysiiUM POCTa >KUBOTHBIX U dYesnoBeka. Craauu
MOCTAMOPUOHANILHOTO PAa3BUTHS Y >KMBOTHBIX W 4elioBeka. llepumoabl oHTOreHeza uenoBeka. CTapeHHEe U CMEPTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

Pa3mHoxeHnue u pazpurue pacrenuid. 'ameroput u cnopoput. Melo3 B KU3HEHHOM IMKJIE pacTeHuil. OOpa3zoBaHue crop B
npouecce menosa. ['amertorene3 y pacteHuid. OIUIOJOTBOPEHHME M PA3BUTHUE PACTUTENIBHBIX OPraHuU3MOB. J[BOWHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMECHHU.

MexaHn3MBbl pETYISLIANA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsl: C. I'. HaBammun, X. llneman.

Tabmuiel u cxeMbl: «BereratuBHOe pa3MHOXKeHUEY, « THIBI 6ECIIoI0ro pa3MHOKEHHY, «Pa3MHOXKEHNE XITaMUIOMOHAIBIY,
«Pa3MHOXeHHUEe 3BIIIEHb», «Pa3sMHOXkeHHe Tuipb», «Meio3y, «XpomocoMbl», «l'ameTorenes», «CTpoeHue SUIEKICTKU U
cnepmaro3zousia»y, «OCHOBHbIE CTaJuM OHTOreHe3a», «lIpsMoe u Hempsimoe pa3BuTue», «Pa3BUTHE MaANCKOrO KyKay,
«Pa3Butue capanum», «Pa3Butue nArymkw», «J{BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHHil», «CTpoeHHe CeMsH
OJIHOJIOJIBHBIX Y JABYAOJIBHBIX PACTECHUI, «KW3HEHHBIN [IUKII MOPCKOM KammyCThbD, «’KU3HEHHBIN LUK MXay», « KU3HEHHBIN
LUKJI TAMOPOTHUKAY, « KU3HEHHBIN UK COCHBDY.

O6opynoBaHuE: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl SIMIEKIETOK M CHepMaTo30MJ0B, Mojaelb «llukin pa3Butus
JATYIIKW.

Tema 11. 'eHeTnka — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopusi cTaHOBJIEHUS W pa3BUTUS TeHETUKU Kak Hayku. Pabdotel I'. Mengens, I'. ne ®dpuza, T. Moprana. Poiub
OTEUECTBEHHBIX y4€HBIX B pa3Butuu reHetuku. Paborer H. K. Kombrora, H. M. Baeunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE€ TEHETUYECKHE MOHITUS U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI, aJIJIEIbHBIE TE€HBI, AIbTEPHATHUBHBIE MPU3HAKH,
JIOMUHAHTHBI W PEIECCUBHBIN TMpPU3HAK, TOMO3WIOTa, TETEPO3UroTa, YWCTas JUHUSA, TUOPHUABI, TEHOTHUI, (EHOTHII.
OCHOBHBIE METO/IbI TEHETUKH: TUOPHUIOIOTUIECCKUH, ITUTOTOTUYECKUAM, MOJICKYJIIPHO-TEHETUICSCKUN.



JlemoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H. benozepckuit, I'. /[. Kapneuenko,
FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIUBAHMSI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aKk0H eAMHO00pa3usi THOPUIOB MepBoro nokoieHus. [IpaBuiio
JOMUHUpOBaHMs. BTopoii 3akoH MeHenst — 3aK0H pacuierieHus Npu3HakoB. LluTomornyeckne 0OCHOBBI MOHOTHOPUAHOIO
CKpeluBanus. [ umore3a 4yucToThl ramer.

Ananusupyroliee ckpemuBanue. [IpomexyTodHbIl XapakTep HaciaeqoBaHuWs. PacuienieHue Npu3HaKOB NPU HEMOJHOM
JIOMHUHUPOBAHUHU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHJiens — 3aKOH HEe3aBUCUMOTO HaclieloBaHus Mpu3HakoB. [{uTonornueckue
OCHOBBI JUTUOPHUIHOTO CKPEIIMBAHMS.

Cuernnennoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CrernsieHHOE HacjaeI0BaHHE I€HOB, HAPYIICHHE CIETUICHUS
MEXJy TeHaMu. XpOMOCOMHAasl TEOPHS HACIIEICTBEHHOCTH.

['enetnka mosia. XpOMOCOMHBI MEXaHHM3M OIpPENEICHUs IMoja. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U
reTeporaMeTHbIN NoJ1. ['eHeTnuecKas CTpyKTypa MOJI0BbIX XpoMocoM. HaciienoBanrne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.
I'enotun kak wnenoctHas cucrema. l[lienoTponuss — MHOXKECTBEHHOE JI€MCTBHE TeHA. MHOXKECTBEHHBIM AJUICIIU3M.
B3aunmoperictBrue HeamuenbHbIX TeHOB. KoMIuiemeHTapHOCTh. Dnucras. [lonumepust.

['eHeTHYECKHIT KOHTPOJIb Pa3BUTHUSL PACTECHUH, )KUBOTHBIX U YEJIOBEKA, a TaKkKe (PU3UOJOTMYECKUX MPOIIECCOB, MOBEACHUS U
KOTHUTUBHBIX (PyHKIMHA. ['eHeTHUYeckrue MexaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U
«XO35IMH — MHUKpoOHOM». ['eHeThueckue acrheKThl KOHTPOJS U M3MEHEHHUs HacleJACTBEHHOW MHGOpPMAlUM B MOKOJECHHSIX
KJICTOK U OPraHU3MOB.

JdeMoHCTpan U

[Toptpetsr: I'. Mengens, T. Mopras.

Tabnuubl u cxemsl: «IlepBoiif 1 BTOpo# 3akoHbl Mennens», «Tperuit 3akon Menaens», « AHAIU3UPYIOIIEe CKPEIIUBAHUE,
«Henonnoe nomuuupoBanue», «CleMIeHHOEe HaclieJOBaHUE NPHU3HAKOB y Apo3oduiibly, «leHetuka momnay, «Kapuorum
yenoBekay, «Kapuorum npo3oduis», «Kapuotun nTuiisn», « MHOKECTBEHHBIN alienu3m», « B3auMoaeiicTBiue TeHOBY.



OO6opynoBaHue: MoAeNb JJi JEMOHCTPALlMM 3aKOHOB €AMHOOOpa3usi TMOpPHI0B MNEPBOrO IOKOJIEHUS W PACLICIUICHUS
IIPU3HAKOB, MOJENb I JAEMOHCTpPAlMMd 3aKOHA HE3aBHUCUMOIO HACJIENOBAHUA NPU3HAKOB, MOJEIb JUIA JIEMOHCTPALUU
CLIETJIEHHOTO HAcJeI0BaHUs MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHuu (QpeHotuna. M3MeHUMBOCTH Npu3HAKOB. KadecTBeHHBIE H
KOJIMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukauronHas U3MeHYMBOCTh. Poib cpeasl B popMupoBaHUM MOAM(UKAIIMOHHOW M3MEHYMBOCTH. Hopma peakuuu
npu3Haka. Bapuanuonssli psin v BapuanmonHas kpusad (B. Moranncen). CoiicTBa Moau(pUKaMOHHON H3MEHYMBOCTH.
['eHoTMIIMYECKAasT W3MEHYMBOCTH. (CBOMCTBA TEHOTHIMYECKOM HW3MEHUYMBOCTH. BHIbI TEHOTMNMYECKOM W3MEHUYHMBOCTH:
KOMOWHATUBHAs, MyTal[AOHHASI.

KoMOuHaTuBHasT W3MEHUMBOCTh. Meiio3 M TOJIOBOM TpollecC — OCHOBa KOMOMHATMBHOM HW3MEHYMBOCTH. Poub
KOMOMHATUBHON U3MEHUMBOCTH B CO3/JaHUU T€HETUUECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTanvoHHass W3MEHYMBOCTb. BHIbBI MyTauuii: I'€HHbIE, XPOMOCOMHBIE, '€HOMHbIC. CIIOHTaHHBIE M HHIYLUUPOBAHHBIC
MyTaluu. SaepHble W nuUToIUIazMarnyeckue Myrtanuu. ComMaTHYECKUE W IOJIOBble MyTaluu. [IprymHBl BO3HMKHOBEHHS
MyTaluil. MyTaressl U WX BJIMSHUE Ha OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOIO MPOLECCA. 3aKOH TOMOJOTHYECKHX
psI0B B HacnencTBeHHOM n3menunBoctu (H.M. BaBuiioB). BHesinepHas H3MEHUHMBOCTh M HACIEACTBEHHOCTb.

OnueenHemuxa u 3MUSEHOMUKA, PONb INULEHEMUYECKUX (DaKmopos 6 HACIe008aHUU U USMEHUUBOCMU (HEeHOMUNUYECKUX
NPU3HAKOB Y OP2AHUIMOS.

JleMoHCcTpanumn

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

Tabmuubl U cxeMmbl: «Buapl M3MEeHUYMBOCTHY, «MoauuKalMOHHAsT U3MEHUMUBOCTH», «KOMOMHATHBHAS HM3MEHUYUBOCTHY,
«Meiio3y», «OmnogoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeloBeKa», « Buabl mytammii».

O6opynoBaHue: KUBbIE U TepOapHbIe IK3EMIUISIPbl KOMHATHBIX pACTEHUMN, PUCYHKH (PoTorpadun) )KMBOTHBIX C Pa3INYHbIMU
BUJIaMU U3MEHYUBOCTH.

JlabopaTtopnas paGora «JVcciemoBanue 3aKOHOMEpPHOCTEH  MOAU(MUKAIMOHHOW  W3MeHuMBOCTU. [locTpoeHue
BAPUALIMOHHOTO PsJla U BAPUALIMOHHON KPUBOW.

Tema 14. I'eneTnka yesi0BeKa

Kapunorun genoseka. MexayHapoiHas mporpaMmmMa HCCIIEI0BAHUS T€HOMA YeJIoBeKa. MeTo1bl H3y4YeHNs TeHETUKN YEJI0BEKa:
TeHEAIOTMYECKUI, OJIM3HELOBbIM, LHUTOIN€HETUYECKUH, MOMYJSIIIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-T€HETUUYECKUM.



CoBpeMEHHOE OIIpe/e/ICHNE T€HOTUIIA: TIOJHOTC€HOMHOE CEKBEHHPOBAHUE, N€HOTHIIMPOBAHHWE, B TOM YHCJIE C ITOMOIIBIO
[MI]P-ananu3a. HacnenctBenHnbie 3a0oieBaHusi 4enoBeka. ['€HHbIE M XPOMOCOMHBIE O0Je3HM uenoBeka. bonesnu c
HACJIEICTBEHHOW MPEPACIIOI0KEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B IPENOTBPAILCHUH U JICUEHUN T€HETUYECKUX
3a0oyieBaHui ueraoBeka. MeanKo-reHeTUYeCKOoe KOHCYIbTHpoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «TE€HETUYECKOTO TPy3ay.
OTUYECKHE aCTeKThI HCCIEA0BaHUN B 001aCTH PeIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl NOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3NYECKOMY M XUMHUYECKOMY 3arpsA3HEHUIO
OKpYy’Karomen cpepl. ['eHeTnueckas npeapacnoioKEHHOCTh YEJI0BEKa K MaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeToAbl W3yyeHUsI T€HETHMKU 4YeloBekay, «['eHernueckue 3a00JjieBaHMS
YEJIOBEKA.

IIpakTnueckas padora «CocTaBJIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus U celekuus. 3apoxIeHue celekunu u noMectukannu. Yuenue H. M. BaBunoa o LleHTpax mpoucxoxaeHus
U MHOrooOpasusi KyJIbTypHbIX pacTeHuil. Posib cenekuuu B cO31aHUU COPTOB pacTEeHUI U mopoj KuBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HacaeACTBeHHOW n3MenunBocTy H. M. BaBuioBa, ero 3HaueHue sl CeNeKIMOHHOM
paboTHhL.

Metoasl cenekunoHHOW paboThl. MckyccTBeHHBIN OTOOpP: MacCOBBIH W HMHIWBUIAYaJIbHBIA. OTambl KOMOWHAIIMOHHOM
cesiekuuu. McnpiTanre Npou3BoaUTENEH 0 NOTOMCTBY. OTOOp MO M€HOTHIY C MOMOIIBIO OLEHKH (PEHOTHUIIA MOTOMCTBA U
oTOOp MO reHoTuIly ¢ nomoiibio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIMOHHOM paloThl. PaguanMoHHBIA M XUMHYECKHI MyTareHe3 Kak HUCTOYHUK
MyTalil y KyJIbTYpHBIX (popM Opranu3mMoB. Vcnonb30BaHHE T€HOMHOTO PEAAKTUPOBAHUS U METOJO0B PEKOMOMHAHTHBIX
JHK s nmostydeHust uCXOAHOTO MaTepralia i CEJIEKIUU.

[lonyyenne mnonuruionoB. BHyTpuBugoBas rtuOpuAN3anusa. bIU3KOpOACTBEHHOE CKpELIMBAHHUE, WJIM WHOPHJIMHT.
HeponctBenHoe ckpemuBanue, wind ayrOpuaunr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue TeTepo3uca B CEJIEKIUU.
Otnanénnas tubpuauzanusa. lIpeogonenue Oecrionuss MEXKBHUIOBBIX TUOPUAOB. JlOCTHMXKEHUS CENEKIMH pacTeHUN u
YKUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHue U U3yYeHHUE TeHETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUN U UX AUKUX POJAUYEH JJIsI CO3[JaHUsI HOBBIX COPTOB
U THOPUIOB CEINbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue, coxpaneHue u ynpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 8 YENAX VIYUULEHUS CYUIeC8YIOWUX U CO30AHUS HOBbLX NOPOO, TUHULL U



KpPOCCO8, 8 MOM HUcCie C NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCAe008aHUL, NepedosblX Udell U NepcneKmueHbIX
MEexXHONI02UU.

JlemoHcTpanuu

[Toptpets: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, 1. K.
benses.

Tabnunel u cxembl: «L{eHTpbI MPOUCXOXKACHUSI 1 MHOTOOOPa3us KyJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTHYECKHUX PSAOB B
HACJIEJICTBEHHON U3MEHUYUBOCTHY, «MeToibl cenekunny, «Otnanénnas rudpuauzanus», « MyrareHes».

JlaGoparopHasi pabora «/3ydeHrue COpTOB KyJIbTYPHBIX PACTEHHI U MTOPOJ TOMAIITHUX KUBOTHBIX).

IIpakTueckas padora «lIpuBruBKa pacTeHHID.

IKckypceusi «OCHOBHBIE METOJbI U JOCTHKEHHUS CEJICKIIMU PACTCHUN W JKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIIUIO,
IIeMEHHYI0 (epMy, COPTOUCTIHITATENbHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1a0OPATOPUIO arpOyHUBEPCUTETA WIIH
HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCTIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIE U TKAHEBBIC KYJIbTYpPbl, MUKPOOPTaHU3MBI, X XapaKTePUCTHKA.
TpaguunonHas OMOTEXHOJIOTHUS: xJieOoTIeueHue, MOJTy4YEeHUE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJICIIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTBI MUKPOOMOJOTHYECKUX TeXHONorui. [Ipow3BoACTBO Oenka, aMHUHOKHUCIOT H
BUTAMHHOB.

Co3pgaHne TEXHOJIOTMH U MHCTPYMEHTOB LEJICHANIPABICHHOTO U3MEHECHUSI 1 KOHCTPYUPOBAHHSI T€HOMOB C LEJBIO MMOJYYEHHUS
OpPraHW3MOB U UX KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEUAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE MY TH.

Knerounas umxeHepus. MeToapl KyJbTyphl KJIETOK M TKaHeW pacTeHUM U KUBOTHBIX. Kpuobanku. ComaTudeckas
ruopuamu3anys W CcoMaTHYeCKHil 3mOpuoreHe3. lcronb3oBaHuEe TaluIOWIOB B CeJlEKIMM pacteHui. [lonyuyenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 8 meouyure. VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMSA SMIEKIETOK W KIOHUPOBAaHUE JKMBOTHBIX. METOJ TpaHCIUIAHTAUUU SIEpP KIIETOK.
Texnonoeuu 0300poGneHus, KyibmugUPOBarHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYD.
XpoMocoMHas U reHHas uHxeHepus. IcKycCTBeHHBIN CHHTE3 TeHa U KOoHCTpyupoBaHue pekoMmOuHanTHbiX JIHK. Cozoanue
MPAHCSEHHBIX 0P2aHU3MO8. JIOCTHKEHUS U MEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUU. DKOJIOTUYECKUE U STUUECKUE
po0IeMbl TEHHOW WH)KEHEPUH.

Menumnuackue OuotexHonmoruu. [loctreHomuas tudpoBas MemunuHa. [II[P-muarnoctuka. MeTaGomoMHBI aHAN3,
T€HOLICHTPUYECKUN aHAIN3 MPOTEOMa YEJIOBEKA JJIsI OLIEHKU COCTOSIHUS €r0 310pOBbs. MCrob30BaHNE CTBOJIOBBIX KJIETOK.



Tapretnass tepanust paka. 3D-OmounxeHepus Juid pa3paOoTKu (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYeTaHUEM TEXHOJOTHM TpEXMEpPHOro OMONPUHTUHIA U cKaQQOIAUHra IS pelIeHus
3a]1a4 NePCOHATU3NPOBAHHON MEIULIUHBI.

Co3gaHne BEKTOPHBIX BAaKIMH C LENbI0 OOecrieueHus: KOMOMHUPOBAHHOM 3amuThl oT Bo3Oyauteneit OPBU, ycranosienue
MOJIEKYJISIpHBIX MexaHu3MoB ¢yHkimonupoanus PHK-coaepxkamux BupycoB, BRI3BIBAIOIIKUX 0CO00 OMAacHbIE 3a00ICBaHMS
YEJI0BEKa U )KMBOTHBIX.

JleMoHCcTpaumn

Tabmuubl u cxemsl: «Vcnonb30BaHE MHUKPOOPTraHM3MOB B MPOMBIIUIEHHOM MPOM3BOJCTBE», «KilerouHass uHKeHepus»,
«I'eHHass UHKECHEPUS.

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

JKcKypeuss «bHOTEXHONOrMs — BaKHEHIIas IPOU3BOJIUTENBHAS CHUJa COBPEMEHHOCTHM (Ha OHMOTEXHOJOTMYECKOE
IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xaenue u pa3BUTHE IBOJIOIMOHHBIX NMPeEACTABJIEHNI B O0MOJI0THH

OpomonmonHas teopust Y. JlapBuna. [lpennochuiku BO3HUKHOBEHUS JapBUHHM3MA. JKW3Hb W HaydHas JesATEIbHOCTH Y.
[apBuna.

JIBkyuue cuiibl 3BoiIOIMU BUIOB 1o Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTh Pa3MHOXKEHUSI OPraHU3MOB, HACJIEACTBEHHAS
M3MEHYMBOCTh, OOpH0a 3a CyIIECTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTndeckor teopuu sBojtonuu (CTD). HeltpanbHas teopus 3Bostoiuu. CoBpeMeHHas 3BOJIFOIMOHHAS
ouosiorusi. 3HaueHUE YBOTIOLIMOHHON TE€OPUHU B (POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpA.

JdeMoHCTpan U

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. K. Cenr-Unep, XK. Krosbe, Y. lapsun, C. C. UerBepukos, U. 1.
[IImansraysen, k. Xonnenn, /1. K. benses.

Tabnuub! u cxemsl: «Cuctema sxuBoit mpupobl (o K. JIunuer)y, «Jlectauna xuBbix cymiectB (1o Jlamapky)y, «MexaHuzm
dbopMHUpOBaHUS TPHUCTIOCOOJICHUI y pacTeHWil W KUBOTHBIX (o Jlamapky)», «Kaprta-cxema mapmpyta myTemectBus Y.
Hapsunay, «Haxomkum Y. JlapBunHa», «®Dopmbl O0prOBI 3a cymecTtBoBaHue», «llopombr romyOei», «MHoroobpasue



KyJIbTYpHBIX (opM KarmycThD», «[1oposl joMamHux KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUIOB (10 Y. J[apBuny)»,
«CxeMa COOTHOIIEHUS JBUKYIIUX CUJI 3BOJIIOIUNY», « OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKOW TEOPUH IBOJTIOIIUN.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTATHI

[Tonynsanus kKak »JeMEeHTapHas eauHuia 3Boioruu. COBpeMEHHBIE METO/IBI OIICHKHM TEHETHYECKOrOo pa3HooOpasws u
CTPYKTYyphl TomyJsiuid. V3MeHeHne TeHO(MOHIA TMOMyJNANMH KAk d3JEMEHTApHOE OHBOJIOIMOHHOE SBICHUE. 3aKOH
reHetTuyeckoro pasHoBecus J[>x. Xapau, B. BaiinGepra.

OnemeHTapHble QakTopbl (ABMKYIIME CUJIBI) SBOIIOUMUA. MyTalmoHHbIN nporecc. KomOMHaTUBHAsS U3MEHYMBOCTh. Jlperd
T€HOB — CIIy4ailHble HEHAIpPaBJICHHbICE W3MEHEHMsI 4YacTOT ajuiesied B mnomysuusx. Dddext ocHoBarens. Igpgexm
OymoL10uH020 copaviuika. CHUMICEHUe 2eHemUYecKo20 pa3Hooopasus: npuyutsl u cieocmsus. llposenenue sgpghexma opetigha
2eH08 8 Oonvuwiux u manelx nonynayuax. Murpauuun. M3onsuus nomyisuui: reorpadguyeckas (IIpOCTpaHCTBEHHAs),
ouosioruyeckas (pernpoayKTUBHAs).

EctecTBenHnbiii  orO0p — HampaBistoumi ¢daktop dBomonuu.  DopMbI  €CTECTBEHHOro  OTOOpa:  JIBIMKYIIHMA,
CTaOMIM3HUPYIOMUH, paspbiBatomuii (au3pyntuBHbIN). [lojoBoit oTOop. BO3HMKHOBEHHWE U SBOJIONHMSA COIHMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHW3MOB KaK pe3yJbTaT MUKPOIBOIIONUU. BO3HUKHOBEHWE MPHUCIOCOOJICHU Yy OpPraHW3MOB.
Apomopdo3pl u uamoamantanuu. llpuMepsl MPUCTIOCOONCHHUI y OpraHu3MoB: MOPQOJIOTHYECKHE, (HU3UOIOTHUECKHE,
OnoxuMmuueckue, nopeaeHueckue. OTHOCUTEIBHOCTh TPUCITOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun U cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT MHUKPO3BOJMOLMH. M30msuus — KIr04eBOW (axTop
BU1000pa3oBanus. Iyt u  cmocoObl  BujgooOpa3oBaHus: ajjonarpudeckoe (reorpaduyueckoe), CUMMIATPUUYECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (TOJUILIOUU3AIMS, THOpUInu3ais). [[MuTe1sHOCTh HBOTIOIMOHHBIX ITPOIIECCOB.
Mexanu3mMbl GOpMHUPOBaHUS OMOJIIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIIMOHHONW OHOJOTMM B pa3pabOTKe Hay4YHBIX METOAOB COXpaHeHUs OuopazHooOpasus. MuUKposBoJOLMS U
KOABOJIIOIUS MApa3UTOB U UX X035€B. MeXxaHu3mMbl (HOPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CHOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY, «llomynsmuoHHas cTpykTypa Buaa», «Cxema MpOSBICHUS 3aKOHA
Xapaun—BaitnOepra», «JIBWKyIue CHIIBI 3BONIONUNY», «IJKOJOTUYECKAsT W3OJSIUS TOMYJSIUNA CEBAHCKOW (openny,
«I"eorpadmyeckast U30ISIUS TUCTBEHHUIIBI CHOUPCKOM 1 JIMCTBEHHHUIIBI JTAypCKoity, «[lomymsiinoHHbIe BOJHBI YUCICHHOCTH



XHUIIHUKOB U KePTB», «Cxema JeiCTBUS eCTeCTBEHHOro 0T0opay, «Dopmbl 00pbObI 3a cyriecTBoBaHuEY, « UHIyCTpUambHbIi
MenaHu3sM», «KuBble wnckonaembie», «IIOKpOBUTEIBCTBEHHAsE OKpacka JKMBOTHBIX», «lIpemympexparomias oKpacka
KUBOTHBIX», «Dusnojorndeckue amantanun», «[IpucrnocoOieHHOCTh OpraHu3MoOB M €€ OTHOCHTEIBHOCTHY», «Kpurepum
Buna», «Bunel-nBoiinukmy, «CTpykTypa Buaa B npupoae», «CrnocoObl BumooOpasoBanus», «leorpaduueckoe
BHUI000pa3oBaHue TPEX BUIOB JIAHBIIIEH», « DKOJIOTHYECKOE BUI000pa30BaHNE BUIOB CUHULY, «llomumionipl pacTeHuin»,
«KanycTHO-peneuHblil rudpumy.

O6opynoBanue: repOapuu pacTeHUd, KOJUIEKIMM HACEKOMBIX, 4ydella NTUL M 3BEeped C MpuUMepaMu Ppa3IMYHbIX
NPUCHIOCOOJICHU, 4ydesla NTUI W 3BEped pa3HbIX BHJIOB, repOapuu pacTeHuid OJIU3KUX BHUIOB, 00pa30BaBIIMXCA
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHas paGora «BrisiBieHHe U3MEHYMBOCTH Y OCOOEH OJTHOTO BUA.

JlabopaTtopHas padora «IIpucnoco6iennst OpraHu3MoB U UX OTHOCHUTEIIbHAS 11€71eCO00Pa3HOCThY.

JlabopaTtopnas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Boaouus u eé pe3yJabTaThl

Metonbl u3yueHHs MakpodBoOJONUHU. [lageoHTONOrM4YecKkne MeETOoNbl HW3y4deHHus sBojtonuu. llepexomnbie ¢GopMbl U
buIoreHeTHYeCKre psAabl OPraHU3MOB.

buoreorpaduueckne ™eroasl wu3ydeHus oBomonuu. CpaBHeHue ¢Giaopel W ¢dayHbl MAaTEPUKOB H  OCTPOBOB.
buoreorpadudeckue obmactu 3emin. BUIbI-20HIEMUKN U PEITUKTHI.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJIOTMYECKUE METOAbl HM3YYEHHUsS SBOJIOUMU. [ eHEeTHYeCKne MEXaHHU3MBI
HBOJIFOLIMM OHTOI'€HE3a U MOSBIICHHS SBOJIOLHMOHHBIX HOBIIECTB. | OMOJIOTMYHbIE U aHAJIOTUYHBIE OpraHbl. PyiuMeHnTapHbie
Oopranbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, OMOXMMHUYECKHE M MaTEMaTHYECKHE METObl M3YyUYEHHUS SBOJIIOLIMH.
["'omonoruunbie reHsl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOTEHETUUYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIMSI TEHOMOB.

OO6mue 3aKoHOMEpPHOCTH (TIpaBuia) 3BOMOUMH. [lpunyun cmenvt @yuxkyuti. HeoOpaTuMoCTh HBOMIONMH. AJanTUBHAS
panuanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIFOLIHH.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromep, 3. I'ekkens.

Tabmuubl 1 cxeMbl: «DWIOTeHETHUECKUI Psi JIOmaam», «ApXEeonTepuKce», «3Bepo3yoObie smmepwl», «Creromedanbh»,
«Punnoduter», «CeMeHHbIE TanmopoTHUKW», «buoreorpaduueckue 30HbI 3emumy», «Jlpelid KOHTHHEHTOB», «PemuKTHI»,
«HauanpHble cTamuu 3MOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I OMOJOTHYHBIC M aHAJIOTHYHBIC OPTaHBD,



«PynuMeHThb», «ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI UEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HAMpaBIICHUS HBOJIIOIUNY,
«O0111e 3aKOHOMEPHOCTH 3BOTIOLIUI.

OOopynoBaHue: KOJUIGKIMH, TepOapuu, MYJSHKHM HMCKOMAEMbIX OCTAaTKOB OPraHu3MOB, MYJSOKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB M aTABU3MOB, KOJUICKIIUH HACEKOMBIX.

Tema 4. IlpouncxosxkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble THUMOTE3bI MPOUCXOKACHUS >KU3HU Ha 3emie. AOuoreHe3 u maHcnepmus. JloHaydHble MNPEACTABICHUS O
3apOXKJICHUU JKU3HM (KpealMoHu3M). ['MroTe3a MoCTOSIHHOTO CamMO3apOKICHUSI dKU3HH M €€ ONpOBEp)KEHHE omnbiTamMu O.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue 5xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATambl HeopraHuveckoil sBomtouuu. IlnaHerapHas (reojiormyeckasl) HBONIONUSA. XHUMHUYECKash SBOJIIOLIMSL.
AOUOTeHHBIN CUHTE3 OpraHNYecKux BemiecTB u3 Heopranumdeckux. OnbiT C. Muwuiepa u I'. IOpu. O6pazoBaHue moimumMepoB
u3 moHomepoB. KoanepBarnas runoreza A. M. Omapuna, runore3a nepBudHoro OynboHa JIx. XonjaeiiHa, reHeTHYeCKas
runore3a [. Mémnepa. PubGosumer (T. Yexk) u rumoreza «mupa PHK» V. T'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHUE ITPOTOKIIETKH.

HUcropus 3emam u MeTonapl €€ wu3ydeHus. lckomaemble OpraHW4YecKHe OCTaTKH. ['€OXpOHOJNOrMs U €€ METOJBI.
OTtHOcuTeNbHAs U a0COMIOTHASI TEOXPOHOJIOTHs. ['e0XpoHONIOrnyecKas nKaa: 30Hbl, 3pbl, HEPUOADI, STTOXH.

HavanbHble 3Tambel opranudeckoil 3Bosronuu. l[losBieHHEe M 3BOMIOLMS NEPBBIX KIETOK. ODBOJIOLMSA MeTadoJau3Ma.
BosnukHoBeHue mnepBbix dKkocucTeM. CoBpeMeHHble MUKPOOHBIE OMOMIEHKH KaK aHaJor MEpPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapuOTHI.

[IpoucxoxieHrue 3ykapuoT (CUMOHOreHe3). DBOIOIMOHHOE MPOUCXOXKICHHE BUPYCOB. [IporcXoxkaeHe MHOTOKJIETOUYHBIX
OpraHn3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl FBOJIIOIUHU BbICIINX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTeHuid. Beixon pactenuit Ha cymry. [losiBnenue
CIIOPOBBIX PAaCTEHU U 3aBO€BaHUE UMHU cylin. CemeHHbIe pacTeHus. [I[poncxoxkaeHne NBETKOBBIX PaCTEHU.

OCHOBHBIE 3TaIbl FBOJIOIUHU KUBOTHOTO MUpa. OcHOBHBIE apoMop(]o3bl )KUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbiB
— TIOSIBJICHHE COBPEMEHHBIX THUNOB. IlepBbie XopaoBble KUBOTHBIE. JKH3Hb B BOJAE. OBOJNIOLUUS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuoduii u pentuiuii. [Ipoucxoxaenue miexonutaronux u nruil. [IpuHnun kimodeBoro apomopdosa.
OcBoeHue 6ecr03BOHOYHBIMU U ITO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne >xu3HM Ha 3emiie TO dpaM W TEpUOJAM: apxeH, MPOTepO30H, Maneo30i, Me3030M, KaitHo3ou. OOmas
XapakTepUCTHKa KIMMAara M TEeOJIOTMYECKHX npoueccoB. [losBiaeHne UM pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycJIOBUs U BIMSHUAE HA Ta30BbI COCTaB aTMOC(hEpPHI.



MaccoBble BBIMHMpPAaHHS — DKOJIOTMYECKHME KPU3UCHl Ipouuioro. IIpuumHBI M CHEACTBUS MAacCCOBBIX BBIMUPAHUM.
CoBpeMeHHBII KOJIOTUYECKHI KpU3Kuc, ero ocodennoctH. [Ipodbiema coxpanenus 6nopasHooOpas3ust Ha 3emiie.
CoBpemeHHasi cuctema opranumdeckoro mupa. [IpuHnumnel kinaccuukanuum opraHu3MoB. OCHOBHBIE CHUCTEMATHYECKUE
IpyNIbl OPraHu3MOB.

JleMoHCcTpanun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunukos, A. U. Onapun, k. Xonaeun, I'. Ménnep, C. Munnep,
I'. FOpmu.

Tabnuiel u cxemsbl: «Cxema onbita . Penn», «Cxema omnbita JI. [lacTepa mo uzydeHuo caMo3apokIeHUsl )KU3HN», «Cxema
onbiTa C. Mumnepa, I'. FOpw», «9tanel HeopraHudeckon 3Boironnmn», «I'eoxpoHosiornueckas mkaina», «HadanbHble dTamnbl
OpraHUYecKor sBoJoIun», «Cxema oO0pa3oBaHUs OHYKApUOT NYTEM cUMOMOTeHe3a», «CucremMa >KUBOW MNPUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «Punuoputh, «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIC
BoJopociny, «Mxm», «llanopotaukn», «l'onocemeHHble pacTeHus», «OpraHsl BETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO  MHUPa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreimmey, «Kumeunononoctusie», «lIlmockue uepBu»,
«Unenucronorue», «PeIObI», «3eMHOBOIHBIEY, «lIpecmbIikaronuecs», «IItump, «MiekonuTtaromuey, «Pa3BuTue KU3HU B
apXxenckou 3pe», «Pa3BuTue )XU3HU B MIPOTEPO3OUCKON 3pe», «Pa3sBUTHE KU3HU B NMAIECO30MCKOM 3pey, «Pa3Burre XU3HU B
Me3030HCKOi 3pey, «Pa3zBuTue ®KU3HU B KailHO30MCKOM 3pey», « COBpeMEHHasi CUCTEMa OPraHUYECKOr0 MUPay.
O6opynoBanue: repOapud pacTEHUN Pa3TUYHBIX OTJEIOB, KOJUIEKIIMM HACEKOMBIX, BJIAXHBIE Mpenaparbl >KUBOTHBIX,
PAKOBHUHBI MOJUIIOCKOB, KOJUICKIUH WIJIOKOXHX, CKEJIEThl MO3BOHOYHBIX JKUBOTHBIX, Uydesa NTUI U 3BEPEH, KOJUICKUIUH
OKAMEHEJIOCTEM, MOJIE3HBIX UCKOIMAEMBIX, MYJISIKA OPTaHUYECKHUX OCTAaTKOB OPraHU3MOB.

Bupryannnas snaGopatopnasi padora «MojenupoBanue onbiToB Muiepa—tOpu 1o u3ydeHuto aOMOTE€HHOTO CHUHTE3a
OpraHUYECKUX COCIMHEHUH B MEPBUYHONU aTMOchepey.

JlaGopaTopHasi padora «/3ydyeHue 1 ONMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX OPTAaHU3MOB).

IIpakTnuyeckas padora «3ydyenre ocoOEHHOCTEN CTPOCHUS PACTEHUHN PA3HBIX OTAEIOBY.

IIpakTnuyeckas padora «/3ydenne ocoOOEHHOCTEN CTPOCHHUS MO3BOHOYHBIX YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ea0BeKa — AaHTPONOreHe3

Paznensl u 3anaun aHTpONoJIOTu. MeToAbl aHTPOTOJIOTHH.

CraHoBJIeHUE TTPEACTABIECHUN O TPOUCXOKIECHUN YeToBeKa. Penurnosnbie Bo33peHusi. COBpeMEHHbIE HAyYHbIE TEOPHUU.
CxoAcTBO uenoBeKa € KUBOTHBIMU. CHCTEMaTHYECKOE TMOJIOKEHHE 4YenoBeka. (CBUIETENhCTBA CXOJACTBA YEJIIOBEKA C
KUBOTHBIMH:  CPaBHUTEITHLHO-MOP(HOJIOTHIECKUE, AMOPHOJIOTHYECKUE, (PU3HOIOT0-OMOXMMHYECKUE, IOBEICHYCCKHUE.



OTnuns yenoBeka OT )KUBOTHBIX. [IpAMOX0XKAEHUE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BruTHE roJOBHOTO MO3ra U
BTOPOM CUTHAJILHOM CHUCTEMBI.

JBmkymiue cuibl (pakTophl) aHTPOMNOreHe3a: Ouoornyeckue, conuanbable. COOTHOLIEHHE OMOJIOTHYECKHX U COLUATbHBIX
(bakTOpOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTagUHM aHTpoIoreHesza. PaHHue uenoBekooOpa3Hbie 00€3bsHBI (MPOKOHCYJBI) U PAHHUE MOHTHABI — OOIIHe
NPENKU YeOBEKOOOpa3HbIX 00€3bsH U JIOACH. ABCTPATIONUTEKW — JABYHOTME MPEIKH Jtojel. YenoBeK yMmenblid, NepBbIe
U3rOTOBJIEHUA Opyaud Tpyaa. YenoBek NpsIMOXOA[IIMKA W TEPBBIM BbIXOA JrOJed 3a npenensl Adpuxku. Yenosek
reinenb0eprckuii — o0MmMi MpeoK HEeaHJEPTAIbCKOTO YEJIOBEKa M YellOBeKa pa3yMHOro. YenoBek HeaHIIepTalIbCKUN Kak
BH/JI JIFOJIEN XOJOJHOrO KiauMara. YenoBek pa3syMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUI YEIOBEK, OCBOCHHE KOHTUHEHTOB
3a npegenamu Apuku. [laneoreneTrka u najgeoreHOMHKA.

OBOJIIOIMST  COBPEMEHHOI'O 4YeJoBeKa. EcTecTBEHHBIM OTOOp B MOMyJSALUAX 4YesloBeka. MyTallMOHHBIM THpolecc Hu
nonumop¢usMm. IlomynsaunoHHsle BONHBI, Apei( reHoB, MUrpanus U «3(pQPEeKT ocCHOBATEs» B MOMYJISILMIX COBPEMEHHOIO
4eJIoBeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbpmme pacel: eBpomneougHass (eBpasuiickas), aBCTpaJO-HETPOUIHAS
(3KBaTOpHUalbHas), MOHTOJOHAHAS (a3MaTCKO-aMepUKaHCKasi). BpeMsi u myTu pacceneHus 4esioBeka Mo IiaHere. EMUHCTBO
yenoBeueckux pac. Hayunas HecocTosiTensHOCTh pacu3ma. [IpHcrOocOONEHHOCTh 4YeNnoBeKa K Pa3HbIM  YCIOBHSIM
OKpy>Karolel cpeasl. Bnusaue reorpaduueckoit cpeasl u apeiida reHoB Ha MOPQOIOTHIO U (GU3HUOIOTHUIO YEIOBEKA.
MexaucuuminHapabsle  MeToAbl B (U3nMyeckoi (OMOJOTHYECKO) aHTPOMOJOTHH. OBOJIOIMOHHAS AaHTPOIOJIOTUS U
MIaJICOAHTPOIIOJIOTHSl YEJIOBEYECKUX IONYJSINUMK. broconuanpHble HCCIENOBaHUS NPUPOAbI yenoBeka. MccimenoBaHue
KOABOJIFOLIMU OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabmunpl 1 cxembl: «MeToJpl aHTPONMOJOTHM», «I 0JIOBHOW MO3r yenoBeka», «UemoBekooOpasHble 00€3bsHBD», «CKeeT
4eJIOBEKa U CKeJIET IMMIIaH3e», «PyMMEHThl U aTaBU3MbD», «/BHXKyIIUE CHUIIBI AaHTPONOIEHE3a», «IBOJIOLMOHHOE IPEBO
4yeJoBeKa», «ABcTpajonuTek», «YemoBek  yMenblid», «YenoBek — OpsAMOXOAsAuIvil»,  «/[eHHMCOBCKHMI  4YeIOBEK»
«Heannepransis», «KpoManboHLBD, «lIpenku yenoBeka», « ITambl IBOIIOLUHN YEJIOBEKA», «Pachl yenoBekay.
OOopynoBaHue: MYJSDKM OKAMEHEJIOCTEH, NpPEeIMETOB MAaTEepUajbHOM KyJbTYpPhl MPEIKOB YEJIOBEKA, PENpOIyKLUHN
(dboTorpadum) KapTUH ¢ MH(POJIOTHISCCKUMHU U OMOJICHCKUMH CIOKETaMHU ITPOMCXOXKISHHS YelloBeKa, (hoTorpadguu HaxoI0K



MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJICIIb Yepena YEJIOBEKA U Yepena HUMIaH3€e, MOJIENIb KUCTH YEJIOBEKa
Y KMCTH IIMMIIaH3€, MOJEIIM TOPCa IIPEAKOB YEIIOBEKa.

JlaGopaTopHas padora «/3yueHne 0cCOOEHHOCTEI CTPOCHHUS CKeJleTa YeI0BeKa, CBA3aHHBIX C MPSIMOXO0KICHUEM).
IIpakTuueckas padora «/3yyeHue 3KOJOTHUECKUX aJanTallluid YeTOBEKay.

Tema 6. Jxos10rusi — HayKa 0 B3aUMOOTHOIIEHUAX OPraHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kawwei cpenoi
3apoKaeHue U pa3BuTUe 3Kkosioruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A. CeBepiioa, J. I'ekkens, A. Tencnu, B. H.
CykauéBa. Pasnens! n 3anaun 3xo0s1oruu. CBsA3b 9KOJIOTHUH C IPYTUMHU HAyKaMH.

MeTtonp! 3xonoruu. Ilonesbie HaOMOAEHNS. DKCIIEPUMEHTHI B SKOJIOTUU: MPUPOJHBIE U JabopaTopHble. MoaenpoBaHue B
AKOJIOTUU. MOHUTOPHUHT OKPY>KAIOIIEH Cpebl: JOKAIbHBINA, PETHOHAIBHBINA U TJI00AIbHBIN.

3HAaYEHUE SKOJIOTMYECKUX 3HAHUW IS YEIOBEKA. JKOJOTMYECKOE MHUPOBO33PEHME KaK OCHOBA CBA3EH YEJIOBEYECTBA C
npupo1oi. PopMUPOBaHUE FIKOJOTHUECKON KYJIbTYpPbl U SKOJIOTHYECKON I'PAMOTHOCTH HACEIECHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. 'ymGonbar, K. ®@. Pynee, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Paznesnst axooruny, «MeTobl IKoI0run», «CxeMa MOHUTOPHUHTA OKPYKAIOIIECH CPeJIbl».
JlabopaTopHasi padora «/3yueHrne METOI0B KOJIOTHYECKUX UCCIICIOBAHUIN.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruueckue (akTopbl U 3aKOHOMEpPHOCTH uX nedcTBus. Knaccudukanusa skomorndeckux (hakTopoB: aOHOTHUECKHUE,
OnoTHyeckue, aHTpornoreHHsle. OOIMEe 3aKOHOMEPHOCTH ACHCTBUS 3Konorudeckux (axropos. IIpaBmio munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTH. DBpHUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuoTtnueckue @akropsl. CBeT Kak 3KoJoruyeckuil (akrtop. JlelicTBHE pa3HBIX Y4YaCTKOB COJHEYHOIO CHEKTpa Ha
OpraHW3Mbl. ODKOJIOTMYECKHE TPYIINbl PACTEHUNM M KUBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHalbHas poJib CBETA.
DoTonepruoan3M.

TeMmmeparypa kak skojoruueckuii dakrtop. JleiicTBue TemmepaTypbl Ha OpraHu3Mbl. [oMKUIIOTEpPMHBIE U TOMOWOTEPMHBIE
OpraHW3Mbl. DBPUTEPMHBIE U CTECHOTEPMHbBIE OPTAHU3MBI.

Bnaxuocth kak akonorudeckuit akrop. [Ipucnocobnenus pactennii K mojauepkaHuio BogHoro 6amanca. Kimaccudukanms
pacTeHuit o OTHOLIEHMIO K BoJie. IIprcnocobienus )KMBOTHBIX K M3BMEHEHHUIO BOAHOIO PEKUMA.

Cpenpl  oOuTaHMsI ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyLIHas,  [OYBEHHas, [IyOMHHAas  MOANOYBEHHAs,
BHyTpUOpranu3MeHHas. OU3NKO-XUMUYECKHUE OCOOEHHOCTU cpefl oOuTaHusi opraHu3MoB. [IpucnocoOnaeHus: opraHu3MoB K
JKW3HU B Pa3HBIX Cpeaax.



buonoruyeckue putmel. BHemnue u BHyTpeHHUE puTMbl. CyTOUHBIE U ToUYHbIe pUTMBI. [Iprcrnoco0aeHHOCTh OpraHN3MOB
K CE30HHBIM U3MEHEHHUSIM YCIOBUH KU3HH.

Kuznennsie Gopmbr opranusmoB. [lonsarue o >xu3HeHHOU (Gopme. KuzHeHHbIe HOPMBI pacTeHUI: AEpEeBbs, KyCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue ¢daxktopbl. Buibl OMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIUS, XWUIIHUYECTBO, CUMOMO3 U €ro (opMEl.
[TapasutusMm, Koomepanusi, MyTyalu3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHHuYecTBo). Herpoduueckue
B3aUMOJIEHCTBUS (Tomuueckue, popuyeckue, Gpadbpuueckue). 3HaueHUE OMOTUUECKUX B3aUMOJACHCTBUM JIJIsi CYIIECTBOBAHMS
OpraHu3MoB B cpejie oOuTanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIFOYEHHUS.

JemoHcTpanuu

Tabnuubl U cxeMbl: «IKojorudeckue Gakropb», « CBETOBOM CHEKTP», « IKOJIOTMUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOUIEHUIO
K CBETY», «TemIoKpOBHBIE >KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIEY», «DHU3HOJOTMUYECKUE aJalTalNU >KHUBOTHBIXY,
«Cpenpl oOuTaHus OpraHusmMoB», «buonormyeckue putmbly, «Kuznennoie ¢Gopmbl pacTeHui», «KuzHeHHble (HOPMBI
YKUBOTHBIX», « IKOCHUCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, « DIKOCUCTEMA XBOMHOTO Jiecay, «llenu nutanus», « XMIIHAYECTBOY,
«ITapazutuzm», «Konkypennus», «Cum6mo3», «KKomMeHcanmuzm.

O6opynoBanue: repOapuu pacTEHUH M KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIUSHUIO PA3IUYHBIX YKOJOTUUECKHX (haKTOPOB,
repOapuu CBETOFOOMBBIX, TCHEIOOUBBIX U TCHEBBIHOCIMBBIX PACTEHUMN, CBETOMIOOMBHIC, TECHETIOOUBEIEC U TCHEBBIHOCITHBBIC
KOMHATHBIE pacTEHUs1, TepOapuy U KOJUIEKIIMHU TEIIOMI0OUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYUBBIX PACTEHUH, Yydesa MTHIL
U 3Bepei, repbdapuu pacTeHHWil, OTHOCSIIMXCA K TUrpoduTaMm, Kcepopuram, Me30(puTaM, KOMHATHbIE PACTEHHS JIaHHBIX
rpyni, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIMX B PA3HBIX Cpeliax, repOapuu U KOJUIEKIIMH PACTEHUM U )KUBOTHBIX, 001a1at0IINX
yepTamMu MPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBHM KWU3HU, repOapuu W KOJUICKIIMU PACTEHUN U KUBOTHBIX
Pa3JIMYHBIX )KU3HEHHBIX (POPM, KOJIJIEKIIMH )KUBOTHBIX, YYACTBYIOIIMX B PA3TMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.
JlabopaTtopHas paGora «BrisiBIeHre TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlabopaTtopHas paGora «BrisiBeHre TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlabopaTtopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. IKo010rusi BUA0B U MOMYJIANMNM

DKOJIOTUYECKHE XapaKTepUCTUKU mnomnyisuuu. [lomynsmus kak Ouosiormdeckas cucteMa. Poib HEOIHOPOJHOCTH CpE.bl,
busndecknx O6apbepoB U OCOOCHHOCTEW OWOJIOTHMH BHUIAOB B (POPMUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYPHI TOIMYJISIIHA.



OcCHOBHbBIE MOKA3aTeNH MOMYJISILIUU: YACIEHHOCTh, TUIOTHOCTh, BO3pACTHAas U IOJIOBasi CTPYKTYypa, POXKAAEMOCTh, IPUPOCT,
TEMI pOCTa, CMEPTHOCTb, MUTPALIUS.

DKkosioruyeckasi CTpykrypa mnomyiasiuud. OLEeHKa YHUCICHHOCTH MNONyJsiuu. JMHaMuKa NOMyJsiqud U €€ pPeryssiusl.
buotnueckuii moTeHUMaN monyJsiuu. MojaenupoBaHue NTUHAMUKH nonyiasiuuu. KpuBble pocTa YMCIEHHOCTH MOITYJISLIUH.
KpuBbie BbDKMBaHUS. Perymsius 9ucieHHOCTH TMOMYJISIHN: poJib (JaKTOPOB, 3aBUCAIINX W HE 3aBHUCSIIUX OT TUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKojmormyeckod Hume Buga. Mectoobutanue. MHoromepHas Mojenab 3Kojorudyeckol Humwm Jx..
XatunHcoHa. Pazmepsl skosornueckor HUM. [loTeHImanbHas v peain30BaHHas HULLN.

Bup kak cuctema nonyssiuuid. Apeanbl BUI0B. BUIBbI U UX )KM3HEHHBIE CTPATETUHU. DKOJIOTUYECKUE YKBUBAJIICHTHI.
3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAIUi KUBOTHBIX. bronornueckiue nHBa3uu 4yKePOIHBIX BUIOB.

JleMoHCTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuubl U CcXeMbl: «IJKOJOTUYECKUE XapaKTEPUCTUKH momynsiun», «lIpocTpaHcTBeHHass CTPyKTypa MOMYJISIIUNY,
«Bo3pactHble nupaMuabl NOMYJSIUNY», «CKOPOCTh 3aCEEHUsI MOBEPXHOCTU 3EMIIM Pa3IUYHbIMU OpraHu3sMammu», «Mozaenb
skosiornyeckor Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUH, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHas padora «IIpucnoco0OsieHHs ceMsiH paCTEHUI K pacCeICHUIO».

Tema 9. Ikosorus coo01ECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobmiectBa opranu3MoB. buolieHos3 u ero cTpykrypa. CBA3u MEXKy OpraHu3MaMu B OMOIIEHO3E.

DkocucteMa kak oTkpbiTas cucteMa (A. [x. Tencnu). OyHKIMOHAIbHBIE OJIOKHW OPTaHU3MOB B DKOCHUCTEME: MPOAYILICHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOGuoTudeckue 0JIOKM KocucTeM. [1ouBb U
WJIbI B 3KOocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE MMOKa3aTENH 9KOCUCTEMbI. bruoMacca u IpoayKIus. DKOJIOTUYECKHE MTUPAMU/IbI UUCesl, OMOMACChl U SHEPTHH.
Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @nyxkmyayuu. HampaBieHHble 3aKOHOMEPHBIE CMEHBI
coo0mecTB — cykueccud. llepBUYHBIE W BTOPUYHBIE CYKIIECCUM M WX MPUYUHBL. AHTPONOTEHHBIE BO3JCUCTBHUS Ha
cykneccuu. KnumakcHoe cooOriectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOWYHBOCTH
COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI. JKOCUCMEMbL 03ED U peK. DKOCUCMEMbl MOpeU U OKeaHo8. IKocucmemvl myHop, 1ecos, cmenel,
NYCMblHb.



AHTPOMOTEeHHBIE JKOCUCTEMBI. ArposkocucTema. ATrporeHo3. Paznuuuss MeXIy aHTPONOTeHHBIMH W TMPUPOJHBIMHU
KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas ¢uiopa u ¢ayna. CuHaHTpomH3aIvs TOPOJCKOU
¢daynbl. bruonorudeckoe u X034WCTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB B dKOocHUCTeMaX. Poib kackaonozo sggexma u
8U008-20UPUKAMOPO8  (KNI0Yesblx 6U008) 6 @YHKYUoHuposanuu sxkocucmem. llepeHOC HHEPTHUM U BEMIECTB MEXIY
CMEXHBIMH JKOCHUCTEMaMHU. YCTOHYMBOCTh OPTaHU3MOB, TOMYJSIIIMA W HSKOCUCTEM B YCJIOBHSIX €CTECTBEHHBIX W
AHTPONOTEHHBIX BO3JICHCTBUM.

Mexanuszmvl  8030eticmeusl 3a2psA3HEHUNl PA3HBLIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM  YPOBHAX, OCHOBbl IKON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmsusi. Meroaonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdeMoHCcTpanuu

[Toptper: A. JIx. TeHncnu.

Tabmuubr 1 cxeMbl: «CTpykTypa OHOIEH03a», «DKOCHCTEMa MIUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay,
«DyHKIMOHATLHBIE TPYMIBl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BemecTB B 3KocucTemey, «llemn mnwuranus
(mactOumHAs, TETPUTHAS)», « DKOJIOTHUECKAs MUpaMUa YUCeI», « IKOJIOTUUYECKAsi MpaMua OMOMacCh», « IKOJIOTHIECKas
nupamuga sHeprum», «O6pasoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHHE Jieca TMOCIE TMOXKapay,
«2xocucTeMa o3epa», « ArporeHo3», « KpyroBopot BemecTB 1 MOTOK HEPTUHU B arpoienose», «IIpumepsr ypOoskocuctem».
O6opynoBanue: repOapuu pacTeHH, KOJUIEKIMM HACEKOMBIX, 4YydYesla MTULl W 3Bepel, repOdapuu KyJbTypHbIX H
JTUKOPACTYIIUX PACTCHMIA, aKBAPUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanme ypOoo3KOCUCTEMBDY.

JlaGopaTopHas padora «/3yueHne pa3zHOOOpa3Hus METKUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).
IKCKYpPCHA «DKCKYypCHsl B TAITMYHBINA OHOreoleHos3 (B 1yOpaBy, Oepe3HsiK, eIbHUK, Ha CyXOAOJIbHBIN WM MONMEHHBIN JIyT,
03epo, 00JI0TO)».

IKCKYypcusl «IKCKYpCHS B arpo3KOCUCTEMY (Ha IMOJIE WIIM B TEIUTMYHOE XO3SIMICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obmierutanerapras 06os0uka 3emiid, T/I€ CYIIECTBYET WIM CYIIECTBOBajlA XM3Hb. Pa3BuTHE MpEACTaBICHHUN O
ounochepe B Tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrtas. XKuBoe BemecTBo
ouocdepsl U ero PyHKIHH.



3aKOHOMEpPHOCTH cyiecTBoBaHus Ouocdepsl. OcobeHHocTH Omocdepbl Kak Triao0ambHOM 3KOCHCTeMbl. JlMHaMu4eckoe
paBHOBecue B buocdepe. KpyroBopoTsl BeniecTB 1 OMOre0OXUMHUYECKUe HUKIbI (yriiepona, a3ota). PUTMUYHOCTH SBIIEHUH B
ouocdepe.

3onanbHOCTh Ouocdepsl. Ilonstue o Ouome. OcCHOBHblE OWMOMBI CYHIM: TYHApPA, XBOWHBIE J€ca, CMEIIAHHbIE W
IIMPOKOJIUCTBEHHbIE Ji€ca, CTEINHU, CABaHHBI, IYCTBIHM, TPONHYECKHE JIECa, BBICOKOTOphbs. Kimmar, pacTUTENbHBIA H
YKUBOTHBI MUp OMOMOB CYIIIH.

CrpykTypa 1 (yHKILHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHLIHANA U OMochepHbIX (PYHKIIHIA.

JdemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuubr u cxemsl: «l'eochepbr 3emnn», «KpyroBopor azora B mupupoae», «KpyroBopor yriepojga B MNpPUPOJIE»,
«KpyroBopot kucnopozaa B npupojie», «KpyroBopor Bozsl B pupoae», « OCHOBHbIE OMOMBI cylny», «Knumarnyeckue nosca
3emum», «Tynapa», «Taiiray, «CmemanHbiii Jsec», «lllupoxonucrBennslii nec», «Cremnb», «CaBaHHa», «IlycThIH»,
«Tponmueckuui necy.

O6opynoBaHue: repoapuu pacTCHUN Pa3HBIX OMOMOB, KOJUICKIIUH )KHBOTHBIX.

Tema 11. YesnnoBek U OKpy:Ka0IIas cpeaa

DKOJIOTHYeCKUe KpU3HUChl U UX NMpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHne BO3IyIIHOM cpensl. OxpaHa
BO3/lyXa. 3arpsi3HeHHE BOAHOW cpeabl. OXpaHa BOJIHBIX pecypcoB. Pazpymenue mouBbl. OXxpaHa MOYBEHHBIX PECYPCOB.
W3meHenne knuMmara.

AHTpOIIOT€HHOE BO3JEHUCTBUE HA PACTUTENIBHBIA U )KUBOTHBIA MuUp. OXpaHa paCTUTEIBHOTO U )KUBOTHOTO Mupa. OCHOBHBIE
NPUHIUIBL oxpaHbl npupoabl. Kpacueie kauru. Oco0o oxpansemsie npupoanbsie Tepputopuu (OOIIT). borannueckue cajbi
Y 300JI0TMYECKHUE TapKHu.

OCHOBHBIE TPUHIMUIIBI YCTOMYMBOTO pa3BUTHUSL YEJIIOBEYECTBA W NPHUPOAbL. PalmoHanbHOE MPUPOIONOIb30BAHUE U
COXpaHEHuEe OMOJIOrMYecKoro pasHooOpasus 3emin. OOHIME 3aKOHOMEPHOCTH TJI00ANbHBIX SKOJIOTMYECKHX KPHU3UCOB.
OcoOGeHHOCTH COBPEMEHHOT'0 KpU3HCa U €r0 BEPOSATHBIE MTOCIEACTBHUSL.

Pa3zBute METOJ0B MOHUTOPHHIA Pa3BUTHUS ONACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemuvie ucciedo8anusi nepexooa K
pecypcocbepezarouieil U KOHKYPEeHmMOoCcnocoonot anepeemuke. buonocuveckoe paznoobpasue u buopecypcwi. Hayuonanonvie
UHpOpMayUoHHble cucmemyl, obecnevusaoujue 00CmMyn K UHGoOpmMayuu no cOCMOAHUI0 OMOENbHbIX U008 U IKOCUCTEM.
Ochosbl 5K0peaburumayuy SK0CUcmem u cnocoooe 6opvowl ¢ buonospesxicoeHuamu. Pexoncmpykyus MopcKux u Ha3eMHbIX
9KOCUCTEM.



JlemoHcTpanuu
Tabmuubl 1 cxembl: «3arpsisHeHHE aTtMochepbl», «3arps3HeHue ruapochepsl», «3arpsa3HeHue MouBb, «llapHUKOBBIMA
ahdexT», «Ocobo oxpaHsieMble MPUPOTHBIE TEPPUTOPUNY, « MO YyIPABISIEMOTO MUPAY.

O6opynoBanue: (ororpadum OXpaHSeMbIX pacTeHHd U KUBOTHBIX KpacHoit kuurm Poccmiickoit deneparuu, KpacHoii
KHUTH PETHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 BUOJIOT'UM HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYyYaIOIUMHUCS IIPOrpaMM CpeaHEro ooIero oopa3oBaHus:
JIMYHOCTHBIC, METANPEAMETHBIC U IPEAMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IIPOTrPaMMBI 10 OMOJIOTUH BBIJCICHBI CICAYIOIINE COCTABIISIONINES: OCO3HAHUE
OOyYarOIMIMMHUCST POCCHUICKON TpakJIaHCKOW HWIACHTHYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CaMOCTOSITENIbBHOCTH H
CaMOOIIPEICIICHUIO, Haauyue momusayuu K OOydeHUIO OWOJIOTHH, yelleHanpasieHHoe pazeumue BHYTPEHHHUX YOEKIEeHUN
JUYHOCTH HA OCHOBE KJIIOYEBBIX IICHHOCTEW M MCTOPUYECKHUX TPATUIUN Pa3BUTHS OMOJIIOTMUECKOTO 3HAHWS, 20MOBHOCHb U
CcnocobHoCcmb 00YUaAIOIINUXCSI PYKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMH, TPUCYIITIMHU
cucTeMe OMOJOTMYECKOTO 00pa30oBaHUsl, Haluuue npasoCO3HAHUs DKOJOTUUYECKOU KYJNbTYPhI, CHOCOOHOCMU cmagums NEIn U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrPaMMbl IO OHOJOTHHM JOCTUTAIOTCA B E€IUHCTBE Y4eOHOW M BOCHUTATEILHOMU
JICATEIBHOCTH B COOTBETCTBUM C TPAAULIHUOHHBIMU POCCHUMUCKMMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU W HOPMaMH TIOBEJEHUS U CIIOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHMS, CAMOBOCIIUTAHUSA W CAMOPA3BUTHSA, PA3BUTHUSl BHYTPEHHEW IMO3UIMHU JIMYHOCTH, MATPUOTHU3MA U YBAXKEHUS K
3aKOHY M TIPABOIOPSAIKY, YEJIOBEKY TpyJa M CTapuieMy IOKOJICHHIO0, B3aMMHOIO YBaXKEHHS, OEpEeKHOrO0 OTHOIICHUS K
KYJIbTYPHOMY HaCJIEIUIO U TPAAULMSAM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickont denepannu, Npupoie U OKPYKarollel cpee.
JIn4HOCTHBIE pE3yNbTaThl OCBOEHUs YuyeOHoOro mpenmera «buonorus» MOMKHBI OTpakaTb TOTOBHOCTh W CIIOCOOHOCTH
oOy4Jaromuxcss pyKOBOJCTBOBAThCA C(POPMHUPOBAHHOW BHYTPECHHEH MO3WUIIUEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIIHM,
MO3UTHUBHBIX BHYTPEHHUX YOECXKICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PAaCIIUPEHUE
JKU3HEHHOTO ONBITA U OIBITA JACATEIBHOCTH B MPOLIECCE PeANTN3AMA OCHOBHBIX HAIIPABJICHUNA BOCIIUTATEIIBHOMN JIESITEILHOCTH, B
TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPaKAAHCKON MO3UIIMN 00YUYAIOIIETOCsS KaK aKTUBHOTO U OTBETCTBEHHOTO WiI€HA POCCUIICKOTO OOIIECTBA;
OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEN, YBAXKEHHUE 3aKOHA U TIPABOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOU TBOPUYECKOU JEATETLHOCTU MPU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUN YUYEOHBIX U TTO3HABATEIBHBIX
3a/1a4, BBIOJIHEHUU OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JICUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSIMH,
KYJbTYPHBIMU IIEHHOCTSMH U COIIUATBLHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOIO BBHIMOJHEHUSI YUEOHBIX, TO3HABATENbHBIX U UCCIEAOBATEIIbCKUX 3a]1ay,
YBAXUTEIHHOTO OTHOIICHUSI K MHEHUIO OMITOHEHTOB MPHU 00CY ACHUH CTIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHUS,
TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

cOpPMHPOBAHHOCTh POCCHUUCKON TPakKITAHCKON HWIEHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUS K CBOEMY HapoIy, 4YyBCTBa
OTBETCTBEHHOCTH nepen PoawHo#, ropmoctu 3a cBOM Kpau, cBOXO PoavHY, CBOW S3BIK M KYJIBTYPY, NPOLIJIOE U HACTOSIIECE
MHOTI'OHAIMOHAIBHOTO Hapoaa Poccun;

IIEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY HACTEIUIO U TaMATHUKAM MPUPOIbI, TOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE OMOJOTHM, MOHUMAHUS 3HAYEHUS] OMOJIOTHH B
MO3HAHUU 3aKOHOB MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBRA;

ujenHas yoexx 1I€HHOCTh, TOTOBHOCTh K CITYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €0 CY/Ab0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUIICKOIO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUSI;

CIIOCOOHOCTh OIEHWBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

OCO3HaHKE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAUTENSIM, CO3[JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSATHUS LIEHHOCTEW CeMeWHOU
JKW3HU B COOTBETCTBUU C TpaAUIUsIMU Hapo10B Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOIO M TEXHUYECKOrO TBOpPYECTBa, CIOpTa, TpyAa,
OOIIIECTBEHHBIX OTHOIIIEHHIA;

MMOHUMAaHHUE IMOITMOHATBHOTO BO3/ICHUCTBUS JKMUBOW IPUPOJIBI U €€ IIEHHOCTH;



TFOTOBHOCTh K CAMOBBIPAYKEHHIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIISATH KaueCTBa TBOPUECKON JTUYHOCTH;

5) pu3nyeckoro BoCNUTaHUA, (POPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIIUOHAIBHOT0 0JIAT MOy U

MOHMMAHME U peaau3alus 3J0pOBOro U 6e30macHoro 0opasa >Ku3Hu (30pOBOE MUTAHUE, COOJIIOCHNE TUTUEHUYECKUX TTPABUII U
HOPM, COQIAHCUPOBAHHBIN PEXUM 3aHATUW U OTAbIXa, PEryispHas (u3HUecKas aKTUBHOCTh), O€PEKHOr0, OTBETCTBEHHOI'O U
KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (DM3UYECKOMY U TICUXUUYECKOMY 370POBBIO;

MOHMMAaHUE ILIEHHOCTU MPaBWJI MHAMBUAYAJTBHOTO M KOJUIEKTUBHOTO OE€30MAaCHOIO TOBEACHMS B CHUTYAIHMSIX, YTPOMKAIOIIKUX
3JI0POBBIO M KU3HU JIIOJCH;

OCO3HAHHE MOCEACTBUI U HEMPUSTHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT OIS, HAPKOTUKOB, KypEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JEATEILHOCTH TEXHOJOTHYECKONW W COIMAIbHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIIBHO BBIMOJHATH TaAKYIO JI€SITEIIbHOCTD;

UHTEpEC K pa3nuuHbiM chepam npodecCUOHATBHOW AESTEIbHOCTH, YMEHHE COBEpLIATh OCO3HAHHBIM BBIOOp Oyayiei
npodeCcCUu U pea30BbIBATh COOCTBEHHBIC JKM3HECHHBIC ILJIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MIPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0TN4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKH 11e71ec000pa3HOe OTHOIIIEHHUE K TPUPO/JIe KaK UCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CyIIECTBOBAHMS;
MOBBIIICHUE YPOBHSI SKOJOTUYECKOM KYJIbTYpbl: MPUOOpPETEHHE ONbITa IMJIAHUPOBAHUS TMOCTYIKOB U OIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUM VISl OKPYKAIOIIEH Cpeibl;

OCO3HaHHE II100aJTLHOT0 XapaKkTepa IKOJIOTHIECKUX MPOOIeM U MyTeH UX pelleHus;

CIIOCOOHOCTh UCIIONIB30BaTh MPHUOOpPETaeMbIe TIPU U3yUYCHUHU OMOJIOTUM 3HAHHS M YMEHUS IPH PEHICHUH MPoOIeM, CBI3aHHBIX C
paIMOHAIBHBIM  TIPUPOOIOIh30BaHNEeM (COOJIO/IGHHE TpaBWUJI TIOBEJCHHWS B TPHUPOJE, HAIPABICHHBIX HA COXpPaHEHUE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BHUJIOB, YKOCUCTEM, brochepsr);

AKTUBHOE HENPUATHE JICUCTBHM, MNPUHOCAIIUX BpEI OKPYXKAKIIEH MPUPOJHOM CpeAe, YMEHUE IPOTHO3HPOBATH
HEOIaronpusTHbIE SKOJIOTHYECKHUE TOCIIEICTBUS MIPEAITPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HaJU4Yue Pa3BUTOTO HSKOJOTMYECKOrO MBIIUICHHS, HKOJOTUYECKON KYJIbTYphl, OIbITA JEATCIBHOCTH JKOJIOTUYECKOU
HaIpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThHCS HMU B I[I03HABaTEJbHOW, KOMMYHUKATUBHOM U COIMAJIbHOW MPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOM ESITEIHLHOCTH IKOJIOTUUECKON HAIIPaBIEHHOCTH;



8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOI'O Ha IUAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBON M YMTATEILCKOM KYJIBTYPHI KaK CPEACTBA B3aUMOJICUCTBUS MEXK Ty JIFOJIbMU M TIO3HAHUSI MUDA;
MOHUMAaHHUE CrelUPUKU OMOJIOTHHM KaK HAayKH, OCO3HaHUsA €€ poiu B (POPMHUPOBAHUHU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS,
CO3JIJaHUU IEJIOCTHOTO TMPEJICTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YeoBeKa U OOIlecTBa, B MMO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIIeHUHU TPo0JIeM COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JIJII COBPEMEHHOMN IMUBUIM3AIMHU: 00CCIIEUEHNSI HOBOTO YPOBHS PAa3BHUTHS MEIAHUIIUHBI,
CO3JIaHHE TEPCTIICKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX peliaTh pecypcHbIC MPOOIEMBbI Pa3BUTHS YEJIOBEUYCSCTBA, IMMOUCKA ITyTel
BBIXO0JIa W3 IJI00AbHBIX 3KOJIOTHYCCKHX IpoOjieM u obecrnedeHus Iepexoja K yCTOMYMBOMY Pa3BUTHIO, PallMOHAILHOMY
WCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTHYECKUX 3HAHWUU B IEJSAX TOBBIIICHUS OOMIEH KyJIbTYPhI, €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAIBHON IPaMOTHOCTU 00ydaronuxcs, GopMUpyemMoil mpu u3y4eHur OUoJIoTuu;
MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH UCIOJIb30BaTh MOIYyYaeMble
3HAHUS JJI1 aHaiu3a M OOBSICHEHHUsS SIBJICHUN OKPYXKAIOIIEro MHpa M TMPOUCXOIAIIUX B HEM H3MEHEHUW, YMEHHUE JelaTh
000CHOBAaHHbBIC 3aKJIFOYEHHUSI HA OCHOBE HAYUYHBIX ()aKTOB M UMEIOIINXCS TaHHBIX C LEJbI0 TOJYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OWOJIOTMUECKWE 3HAHUS IS pelieHUus MNpoOJeM B peajbHbIX >KU3HEHHBIX
CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH HAYYHOW JIEATETbHOCTH, TOTOBHOCTHh OCYIIECTBIATH MPOCKTHYIO W HCCIEI0BATEIBCKYIO JCATEILHOCTD
WMHJIMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTBH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHHUIO, K AKTUBHOMY ITOJYYCHHIO HOBBIX 3HAHUM I10
OMOJIOTMH B COOTBETCTBHUH C )KU3HCHHBIMHU ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMSI y4eOHOro mnpenmera «buosorusy» BKIIOYAIOT: 3HAYUMBbIE MJi1  (OPMHUPOBAHUS
MHUPOBO33pPEHUS 00YUAIOIIMNXCSI MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTPAXKAIOIIUE 1IEIOCTHOCTh
HAay4YHOW KAapTUHBI MHUpA U CHEUU(PUKY METOJOB TO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BeIeCTBO, YHEpPrus,
SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHbIN (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIEAOBaHNE, HAOIOICHHE,



U3MEpPEHUEe, OKCIIEPUMEHT W JpYrue); YHUBEpCaJbHble Yy4yeOHble JEHCTBUA (ITO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE,
pEryisTUBHBIE), oOecnieunBaroue GopMUpoBaHre (PYHKIIMOHAIBLHON IPaMOTHOCTH U COLIMAIBHON KOMITETEHLIMHA 00YYaroluXCs;
CIIOCOOHOCTh 00YYarOUIUXCsl UCIOJIb30BAaTh OCBOCHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHMS U YHHUBEPCAJIbHBIE
y4eOHbIC IEUCTBUS B O3HABATEIHLHON M COIIMATIBLHOM MPAKTHUKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YpOBHE CpeaHEro obmiero obpa3oBaHus y oOyuwaromierocss OyayT chOpMHpPOBaHbI
NO3HAaBaTEJIbHbIE YHUBEPCAIbHBIE yUYeOHbIC JIEHCTBUS, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHBIE YUEOHbIE NEHCTBUS, PEryJISITUBHBIC
YHHUBEpCaIbHbIE yUEOHbIE IEHCTBUS, COBMECTHAS JAESITEIbHOCTb.

MertanpeaMeTHble pe3yIbTaTbl OCBOCHUSI POTPaMMbl CPETHETO OOIIET0 00pa30BaHuUsl JOKHbBI OTPAXKaTh:

OgBiageHne yHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU ACHCTBHAMM:

1) 6a30Bble JJOru4YecKue JaeicTBusi:

CaMOCTOSITENTFHO (POPMYIHPOBAThH U aKTYaIM3UPOBAThH MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJb30BaTh MPU OCBOCHHHM 3HAHUNA NPUEMBI JIOTHUECKOTO MBINUICHUs (aHanu3a, CHHTE3a, CPaBHEHUs, Kiaccuukaium,
000011IeHNs), pPACKPbIBaTh CMBICI OHOJOTMYECKUX IMOHATHUN (BBIAEIATH MX XAPAKTEPHBIE NPU3HAKW, YCTAHABIMBATH CBA3U C
JPYTUMU TOHATHUSAMU);

ONPENENSTh LIENU AESITEbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHHUS, COOTHOCUTh PE3YJIbTAThl EATEIbHOCTH C
MOCTABJICHHBIMU LIEJISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MTOHATHUS U1l 0ObsICHEHUS (DAKTOB U SIBJICHUM KUBOW MTPUPOJIBL;

CTPOUTD JIOTUYECKUE PACCYXkIECHUS (MHAYKTUBHBIE, 1€ yKTUBHbBIE, [0 AaHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B
paccMaTpuBaeMBbIX SBICHUSX, (GOPMYJIUPOBATH BHIBOJIBI U 3aKIFOUEHUS;

IPUMEHATh CXEMHO-MOJECIJIBHBIE CPEICTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX CBSI3€ M OTHOLIEHMM B HM3y4YaeMbIX
OMOJIOrMYeCcKUX 00bEKTaX, a TAKXKE MPOTUBOPEUHI Pa3HOTO PO/ia, BBISBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
pa3palaThIBaTh IJIaH PEIICHUs MPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINXCS MaTepUalbHbIX U HEMaTepUaIbHBIX PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLIEHUBATh PHUCKU IOCIEICTBHMA
NEeSATENbHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATE PaOOTy B YCIOBUSAX PEaJIbHOI0, BAPTYaIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIIIJIEHUE IPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.



2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE AeiCTBHS:

BJIAJIETh HABBIKAMU y4€OHO-HCCIEA0BATENbCKON U MPOEKTHOM JIEATEIbHOCTH, HaBbIKAMU pa3pellieHus MpoOJeM, ClIOCOOHOCThIO
U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOWCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/]ad, NPUMEHEHHUIO DPa3JIUYHbIX METOOB
MO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHJIbI JIEATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUSA, €r0 HMHTEpIpeTanuu, MpeoOpa3oBaHUIO U
IPUMEHEHHUIO B yU€OHBIX CUTyalUsIX, B TOM YHUCIIE IPU CO3AAHUU YUEOHBIX U COLUAJIbHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBI TUI MBILIUIEHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEHN, KIFOUEBBIMU TIOHATUSAMU U METOJAMU;

CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1a4u B 00PAa30BATEIbHON JEATENHOCTH U KU3HEHHBIX CUTYAIUIX;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3a/1a4y, BBIABUIATh THIOTE3Y €€ PEIICHMs], HAXOAUTh apryMEHTHI
JUISL I0KA3aTeNIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELICHUS 3a1a4l pe3yJIbTaThl, KpUTUYECKU OLEHUBATH UX JOCTOBEPHOCTD, IPOrHO3UPOBATH
VU3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh L[EJICHANPABIECHHBII MOUCK MEPEHOCA CPENICTB U CIIOCOOOB JEHUCTBUSA B MPOPECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WUJEH, NpEAjararb OpUTMHAIbHBIE MOJIXOJbI W pEUIeHUs, CTaBUTh NPOOJIEMbl M 3aJauyM, AOIMYCKAIOIIHEe
aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopManmei:

OPUEHTHPOBATHCSI B Pa3IMUHBIX HCTOYHMKAX HHGpoOpMaluu (TEeKcTe Y4eOHOro mnocoOus, Hay4yHO-IOIYJISIPHOM JUTepaType,
OMOJIOrMYECKUX CJIOBapsiX M CIpPAaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHANU3UpOBaTh HHGOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPECTABICHUS, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIupOBaTh 3aIPOCHl U IPUMEHAThH PA3IMYHBIE METO/BI IIPH MOKCKE U 0TOOpE OMOIOrHYecKOoi nH(pOpMaLnu, HEOOXOUMON
JUTS BBITIOJTHEHUS Y4eOHBIX 3a/1a4;

IpUOOPETATh OMBIT UCIOIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, COBEPIIEHCTBOBATh KYJbTYpPY aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO BBIOMPATh ONTUMAIBLHYIO (POpMY IpesicTaBieHus Ononorunueckoi nupopmaiu (cxemsl, rpaduku, JuarpaMmel,
TaOJIMILIbI, PUCYHKH U JIPYTOE);



UCIIOJIb30BaTh HAay4HBIH SI3bIK B KAuECTBE CPEJCTBA MpU paboTe C OMOJOrMYECKOM HH(pOpMaluel: NPUMEHSITh XUMUYECKUE,
¢u3nueckue W MaTreMaTHYeCKHMEe 3HaKh M CUMBOJBI, (opmysibl, abOpeBUaTypy, HOMEHKIATypy, WCIOIb30BaTh H
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMHU PACclO3HABAHUA U 3aIUTHI HHGOpMALIMK, UHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogy1aieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€ CTBUSIMM:

1) oOmenme:

OCYILECTBIATh KOMMYHHUKAllMM BO BceX cdepax >KU3HM, aKTUBHO y4acTBOBaTh B JUAJIOIe€ WJIM JAUCKYCCUU IO CYLIECTBY
oOcykgaeMol TeMbl (YMEHHUE 3aJjaBaTh BOIPOCHI, BHICKA3bIBATh CYKJIEHHUSI OTHOCUTENILHO BBIINOJIHEHHUS MpEAaraeMoi 3a1auu,
YUHUTBIBATh HHTEPECHI U COTTIACOBAHHOCTh NO3ULMI APYTMX YYaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIICHHS, NMOHUMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(IMKTHBIX CUTYaIHi, yMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3INYHBIMU ClIOCOOaMU OOLIEHUS U B3aUMOJICHCTBHSI, IOHUMATh HAMEPEHUS IPYTUX JIFOJIEH, TPOSBIIATh YBAKUTEIBHOE
OTHOULIEHHUE K COOECETHUKY U B KOPPEKTHOU popMe (hOopMyIMpOBaTH CBOM BO3PAKEHHS;

pa3BEPHYTO U JJOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOIb30BAHUEM S3bIKOBBIX CPE/ICTB.

2) cOBMeCTHAA /1€ TeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHIWBHUAYAIbHOW pabOThI MPHU PELICHUH OMOJIOrMYECKOl MpoOIIeMBbl,
000CHOBBIBaTh HEOOXOJIMMOCTh TPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PELLICHUN y4eOHOH 3a1auH;

BbIOMpaTh TEMATHKY M METOJbl COBMECTHBIX ACUCTBUHA € y4ETOM OOIIMX HHTEPECOB M BO3MOYKHOCTEW KaKIOTO YJIEHA
KOJUIEKTHUBA;

IIPUHUMATh LI€JIM COBMECTHOM JIE€ATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JIEUCTBUS 110 €€ JOCTUKEHHUIO: COCTABIISATH
TUTaH IEWCTBHM, pacipeieisiTh POJU C YUETOM MHEHUHN YYaCTHUKOB, 00CYX IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaYeCTBO CBOETO BKJIA/a U KaXJ0T0 yYaCTHHUKA KOMaH/bI B OOIIUN pe3yIbTaT 10 pa3pad0TaHHBIM KPUTEPHSIM;
IpeaaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTHYECKONW 3HAYUMOCTH;
OCYILECTBISATh MO3UTUBHOE CTPATETNYECKOE TTOBEICHUE B PA3IUYHBIX CUTYAIUsIX, MPOSIBISTH TBOPUECTBO U BOOOpakeHHe, ObITh
VMHULMATUBHBIM.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIs BBISBIIEHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;



BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM IIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOUX JIEUCTBHSX U MOCTYIKax IO
OTHOLLICHHIO K JKUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSATEIBLHO OCYIIECTBIISITh O3HABATEIbHYIO ACSTEIBHOCTD, BBISIBISATH MPOOJIEMBI, CTABUTh U (POPMYJIHMPOBATH COOCTBEHHBIE
3a/1a4i B 00pa30BaTEIbHOMN NE€ATENbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PEIIEHUs MPOOJIEeMbl ¢ Y4ETOM MMEIONIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW H
MPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO ITUPOKOH 3PYIUIIUMN B Pa3HbIX 00JacTAX 3HAHUI, MOCTOSHHO MOBBIIATH CBOU
00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETISM;
BJIAJ€Th HaBbIKAMH IMO3HABATENIbHOM pe(dyeKCHM KaK OCO3HAHUSA COBEPIIAEMBIX ACHCTBUH M MBICIUTEIBHBIX MPOLECCOB, HUX
pe3yabTaTOB U OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI PEPIICKCUU AJI OUEHKHU CUTyalluH, BEIOOpAa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEIIECHHUS 10 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX [IPU aHAJIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsTHE ceOs1 M IPYIUX:

MPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJIU3€ PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MHUP C TIO3HUIIMU JPYTOro 4eJI0BeKa.

IMPEAMETHBIE PE3YJIBTATbDI

[IpenmeTHBIC pe3yabTaThl OCBOEHUS COACPKaHUS yUeOHOTO npeameTa «bruonorusy Ha yriy0iaEéHHOM YPOBHE OPUCHTUPOBAHBI HA
obecnieuenne npoduibHOro oO0ydeHUs oOydaromuxcsa Ouosioruud. OHU BKIIOYAIOT: CHeUU(PUUYECKHUE [JIsi OMOJOTHH HAay4YHBIE
3HAHMSI, YMCHHUS W CIIOCOOBI JIEHCTBHIA IO OCBOCHHIO, MHTEPIPETAIMA M TPEOOpa30BaHUIO 3HAHWMA, BUABI JIEATCILHOCTH IIO



MOJIYYEHUIO HOBBIX 3HAHUW W HUX MPUMEHEHUIO B PA3JIMUHBIX YYE€OHBIX, a TAKXKE B PEaJbHbIX >KU3HEHHBIX CHUTYaIUSX.
[IpenmeTHbIE PE3yNbTAaThl IPEACTABIICHBI IO FOJIaM U3YUYEHUS.

[IpeaMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro peameta «buonorusi» B 10 knacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, B IO3HAHUM 3aKOHOB MPUPOJABI W PEHIEHUH MNpoOJeM paIMOHAIBHOIO TMPUPOJIONOIL30BaHMs, O BKJIAJE
POCCHICKHUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTHY;

BJIAJICHUE CUCTEMOM OHMOJOTMYECKUX 3HAHHMM, KOTOpas BKJIIOYAECT: OCHOBOIIOJAraroliue OUOJIOTHYECKHE TEPMUHBI U TOHITHS
(KU3HB, KIJETKA, OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAIMs, CaMOBOCIPOU3BEJCHUE, HACIIEICTBEHHOCTD,
W3MEHYHUBOCTb, POCT W pa3BuTHE), Ouonormyeckue Teopuu (kimerounas teopus T. [lIBanmna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopus HacliecTBeHHOCTH 1. Moprana), yuenust (H. . BaBunoBa — o 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3nsi MOTOMKOB MIEPBOTO MOKOJICHUS, PACIICTUICHHS], YUCTOTHI TaMET, HE3aBUCHUMOTO
HacienoBanus I'. MeHpaens, rOMOJIOTMYECKMX pAIOB B HacleACTBeHHOM u3MmeHunBocth H. . BaBuioBa), npHHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O MO3HAHUS, MCIOJb3YEeMbIX B OHMOJIOTMYECKUX HCCIEHOBAHUSAX YKUBBIX OOBEKTOB
(omucaHue, u3MEpeHue, HaOJII0IeHNUE, SKCIIEPUMEHT);

YMEHHUE BBLICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OakTepuil, TpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM OPraHOB pacTeHUH,
KUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEACATEIbHOCTH, MPOTEKAIOIINX B OpraHM3Max pACTEHUM, XUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX TIpoIlecCOB: oOMeHa BemiecTB (MeTaboiu3M), TpeBpallleHuss SHEPruu, OpoXKeHUs, aBTOTPOGHOTO U
rerepoTpoHOro TUIMOB TUTaHUs, (GOTOCHHTE3a M XEMOCHMHTE3a, MWT03a, MeHo3a, TaMeToreHe3a, HMOpHUOreHesa,
MOCTAIMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOKEHUS, MHIMBUIYATHHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aMMOJICHCTBHS TEHOB,
reTepo3nca, NCKyCCTBEHHOIO 0TO0pa;

YMEHHUE YCTAHABJIMBATH B3aMMOCBSI3H MEXKy OPTaHOMJIAMHU KIETKH W UX (QYHKIHUSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKAHEW M MX
GyHKIUSIME, MEXKTY OpraHaMHi U CUCTEMaMH OPTaHOB y PACTCHHM, )KHBOTHBIX W UEJIOBEKA W MX (QYHKIIUSIMH, MEXKITY CUCTEMaMHU
OpPraHoB M WX (PYHKUMSAMH, MEXAY dTanaMyd OOMEHa BELIECTB, 3TalaMHu KJIETOYHOrO LHMKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB,
ATanamu 3MOPHUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (paKTOpPaMH CPeIbl OOUTaHUS;

YMEHHE BBISBIISATH OTJIUYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, B TOM YUCJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIONb30BaTh COOTBETCTBYIOLIME APTYMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJIOTHIO M CUMBOJMKY IS J0Ka3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT;



YMEHHUE pelaTh OMOJOTMYECKUE 3a]1a4M, BBIABISTH MPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKAY UCCIEAYEMBIMU OHMOJIOTMYECKUMU
MPOIIECCAMHU U SIBJICHUSIMH, JI€JIaTh BHIBOJIbI U TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOJHATH J1a00paTOpHbIE U MpakTUYecKue paboThl, cOOMOIaTh MpaBuia npu padboTe ¢ y4eOHbIM U JIabOpaTOPHBIM
000py/10BaHUEM;

YMEHHME BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HX ODKCICPUMEHTAIBHBIMU CpeJICTBaMU, (OPMYJIUPYS I1eJib HCCIeI0BaHMUs,
aHAJIM3UPOBATH NOJIYYEHHBIE PE3YJIBTATHI U JI€JIaTh BHIBOJBL;

yMEHHE YYacTBOBaTh B YUYEOHO-HCCIENAOBATENHCKONW paboTe Mo OWOJOrHH, SKOJOTMHM M MEIUIIMHE, MPOBOAMMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIECTB, U MyOJIUYHO MPEACTABISITH MOTYyUYECHHBIE PE3YyJIbTAThl HA YYCHUYECKUX KOHPEPECHITUX;

yMEHHUE OIICHUBATh JTUYECKUE ACTEKThl COBPEMEHHBIX HCCIIEIOBAaHMNA B OOJACTH OMOJOTMM U MEIUIMHBI (KIOHHUPOBAHUE,
MCKYCCTBEHHOE OIUI0JIOTBOPEHUE, HAMPABICHHOE U3MEHEHUE T€HOMA U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBINH BHIOOP Oymymieil mpodecCHOHANBHOU AESTENHHOCTH B 00JACTH OWMOJIOTHH, MEIUIIMHBI,
OMOTEXHOJIOTUM, BETEPUHAPHUU, CEJIBCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUICHHOCTH, YIUIyOJsTh IMO3HABaTEIbHBIA HHTEpEC,
HaIlpaBJICHHbIA HAa OCO3HAHHBI BHIOOP COOTBETCTBYIOIIECH Mpodeccud U MPOJOKEHHE OWOJIOrM4ecKoro oOpa3oBaHHs B
OpraHu3alusax CpeIHero npodhecCuoHaNbHOTO U BHICIIEr0 00pa30BaHMUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHoro npeameta «buonorus» B 11 Knacce N0TKHBI OTPaXaTh:

c(OpMHPOBAHHOCTh 3HAaHUN O MeCTE€ U POJM OHOJOTMU B CHUCTEME €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B MO3HAHWU 3aKOHOB MPUPOJbI U PEIICHUU HKOJIOTHYECKUX MPOOJIEM YelIOBEYECTBa, a
TaK)K€ B PEUICHUU BOMPOCOB PALMOHAIBLHOTO MPHUPOAOIONIb30BaHUA, U B (DOPMUPOBAHUH 1IEHHOCTHOTO OTHOUIEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUNCKUX U 3apYyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHY;

yMEHUE BIAJETh CHUCTEMON OHOJIOTMYECKHX 3HAHWUW, KOTOpas BKIIOYAET OMNpENeNCHUsS U TMOHUMAaHHE CYIIHOCTH
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMUHOB U TOHATUNA (BHH, DJKocucTtema, Ouocdepa), OHUOIOTHYECKHUE TEOPHUH
(aBommoninonHas Teopus Y. JlapBuHa, cuaTeTHUYecKas Teopus 3Boitonnn), yuenus (A. H. CeBeproBa — o0 myTsX U HalpaBIEHUAX
sposoruu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro pasHoBecus /x. Xapau u B. Baitnbepra, 3apo/ipimeBoro
cxonctBa K. M. bapa), mpaBuina (Munumyma HO. JInOuxa, 3KOIOrMUECKON NMUPaAMUJIBI SHEPTHUM), TUIOTE3bl (TUIOTE3a «MHpPA
PHK» V. I'un6epra);

YMEHHE BIIaJIeTh OCHOBHBIMM METOJIaMH HAY4YHOTO TO3HAHMS, MCIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCIEAOBAHUAX IKUBBIX
OOBEKTOB M FKOCUCTEM (OINKCaHUE, U3MEPEHUE, HAOIIOEHUE, SKCIIEPUMEHT), CIIOCOOAMHU BBISIBIIEHUS U OLEHKH aHTPOIOT€HHBIX
W3MEHECHUU B IIPUPO/IE;



YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U OHochephl, CTaOUIN3NPYIOLIETO, ABIKYIIETO
¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA, alIONAaTPHUECKOr0 U CHMIIATPUYECKOT0 BU000pa30BaHus, BIMSHUS JBUKYIIUX CHI
DBOJIIOLIMM HA TEHO(OH] TMOMYJSAINH, MPUCIIOCOOJICEHHOCTH OPTaHM3MOB K cpele OOWTaHMs, 4YepeIOBaHUs HaNpaBICHHUN
IBOJTIOIINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B 9KOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXIY IMPOIECCAaMU SBOJIONUH, ABIKYIIMMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU
Pa3IUYHBIX YIKOCUCTEM U MPUCTIOCOOICHUSAMH K HUM OPraHU3MOB;

YMEHHUE BBISBISATH OTJIMUMTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, MPUCIIOCOOJICHHOCTh BUAOB K Cpelie OOMTaHMs, aDMOTUYECKUX U
OMOTUYECKUX KOMIIOHEHTOB YKOCUCTEM, B3aMMOCBSI3€i OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHHUI B IKOCUCTEMAX
CBOEH MECTHOCTH;

YMEHHE MCIIOJb30BaTh COOTBETCTBYIOLIUE ApTryMEHTbI, OWOJIOTMYECKYI0 TEPMHHOJIOTMIO M CHUMBOJIMKY Ul JI0Ka3aTeIbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX T'PYII, B3aUMOCBSI3M OPTaHU3MOB M CPEJbl OOMTAHMSI, €IUHCTBA YEIIOBEUECKHUX
pac, He0OXOIUMOCTH COXPAHEHUS MHOTOO0OPAa3Ms BUAOB U IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U YEIIOBEUECTBA;
YMEHHE pemiaTh OMOIIOTUYECKUE 33/Ja4H, BBISBISATH MPUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY HCCIETYyEMBIMU OMOIOTUYECKUMU
MPOIECCAMH U SIBIICHUSIMHU, JIeIaTh BHIBOJIBI M IPOTHO3BI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOJHATH J1a00paTOpHbIE U MpakTUYecKue padoThl, cOOM0OaTh MpaBuia npu padboTe ¢ y4eOHbIM U JIaDOpaTOPHBIM
000py/10BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HUX OJKCIHEPUMEHTATBHBIMU CpEICTBaMHU, (OpPMYyIHpYs IIellb HCCIeIOBaHUS,
aHAJIM3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThl U JIE1aTh BHIBO/IbI;

yMEHUE YYacTBOBaTh B YUYEOHO-HCCIENAOBATENHCKONW paboTe MO OWOJOTHH, SKOJOTMM M MEIUIIMHE, MPOBOAMMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIECTB, U MyOJIUYHO MPEACTABISITH MOTYyUYECHHBIE PE3YyJIbTAThl HA YYCHUYECKUX KOHPEPECHITUX;

yMEHHUE OIICHUBATh TUTIOTE3bI M TEOPUHU O TIPOUCXOXKICHUH KU3HH, YEJTOBEKA U YEJIOBEUECKUX pac, O MPUUNHAX, TTOCIEACTBUAX U
crioco0ax MpeoTBpaIleHus TI00ATBHBIX U3MEHEHUI B Onochepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiied NpoPecCHOHAIBHON NEATEeILHOCTH B 00JacTH OWOJIOTHH, DKOJOTHH,
IPUPOJIOTIONB30BAHUS, MEAULIMHBI, OWOTEXHOJOTHUHU, TICUXOJIOTUH, BETEPUHAPUHM, CEIBCKOTO  XO3siCTBa, MHIIEBOM
IPOMBIIIIEHHOCTH, YIIyOJIsTh TIO3HABATEIBHBIA UHTEPEC, HAMTPABICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH npodeccun
U TIPOJIOJKEHUE OMOJIOTHYECKOro 00pa3oBaHus B OpraHU3aIusaX CpeaHero npodecCUOHAIbHOTO U BBICIIEr0 00pa30BaHMUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne i Tema ypoka KonnuectBo OcHoOBHBIEC BH/IbI 1eATEJbHOCTH 00y4al0IMXCS DJIeKTPOHHBIE (HM(pPOBbIE)
4acoB o0pa3oBaTejbHbIE pecypchl
Pa3nen 1. buoJsiorus B cucreme Hayk (1 yac)
1. TexHuka 0€30mMacHOCTH 1 (hopMHpOBATh HAYYHBII TUT MBIIUICHUS, BIAAECTh HAYIHOM
Ha ypoKax OMOJIOTHH. TEPMHUHOJIOTMEN, KIIFOUEBBIMU ITOHATUAMHU ¥ METOIaMU; https://resh.edu.ru/subject/5/10/
buonorus B cucreme yMETh UHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPeIMETHBIX oOmacteit | https:/foxford.ru/wiki/biologiya
HayK
Pasnea 2. ’KuBble cucteMbl M ux opranuszanus (1 yac)

2. 1 OpPMHPOBATh HAYYHBII THUI MBIIUICHUS, BIIJCTh HAYYHOM .
(opwHp Y > BIal Y https://resh.edu.ru/subject/5/10/
JKvBBIC CHCTEMBI U UX TEPMHUHOJIOTHCH, KITFOUEBBIMH ITOHATHSIMH ¥ METOJIaAMU; A .
N .. | https://foxford.ru/wiki/biologiya
CBOICTBa yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0sacTeit
3. 1 CaMOCTOSITENTFHO OCYIIECTBIISATh TIO3HABATEIBLHYIO IS TEITHPHOCTD
B 00J1aCTH OMOJIOTHH, BBISIBJISATH IPOOJIEMBI, CTABUTH U .
YpoBHeBas dbopmyIupoBaTh 3a]a4H; I:IcnonbsoBaTE il I/ICMBI’ ednexkcun s https://resh.edu.ru/subject/5/10/
P PMYJIHp y P P https://foxford.ru/wiki/biologiya
OpTaHM3AIIHSI )KUBBIX OIICHKH CHUTYAIINH, BEIOOPA BEPHOTO PEIICHUS MIPH PEIICHUN
CHCTEM 3a1a4
Pasnen 3. buosiorus kierku (2 yaca)
4 1 CaMOCTOSITEIILHO OCYIIECTBIISATH TIO3HABATEIBHYIO JCSITEIBHOCTD
B 00J1aCTH OMOJIOTHH, BBISBIIATH IPOOJIEMBI, CTABUThH U .
HcTopus OTKpBITUS | (bopMyIHpOBaTh 3a/1a4H; I:ICHOJ'IBSOBaTEI») 1} I/IeMLI’ eduiekcuu s https://resh.edu.ru/subject/5/10/
p p PMYITHD : p P https://foxford.ru/wiki/biologiya
U3YYCHUS KIICTKU. OIICHKH CHUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS MIPH PEIICHUN
Knerounas Teopus 3a1a4
5 MeTto e 1 YMETh IMEPEHOCUTh 3HAHUS B TIO3HABATEILHYIO M MPAKTUICCKYIO

MOJIEKYJIIPHOUN 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
Nel «H3yuenne
METOJIOB KJIETOUHOM
ouonoruu
(xpomaTorpadusi,

obnactu ACATCIIbHOCTU,; MPOBOAUTDH DKCIICPUMCHTBI U
HucciaIca0oBaHusA

https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
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https://foxford.ru/wiki/biologiya

anekTpodopes,
muddepeHnuaibHoe
HEHTPU(PYTHPOBAHUE,
I111P)»

Pa3nen 4. Xumuueckasi opranusanus kjiaeTku (10 yaco)

6 XUMUYECKHI cocTaB https://resh.edu.ru/subject/5/10/
KJICTKH https://foxford.ru/wiki/biologiya |
! ggEIH:CF; aBj;BI?;;eTKH’ - https://resh.edu.m/s.ul?je.ct/S/ 1.0/
https://foxford.ru/wiki/biologiya
Omosornueckas poib
8 Oprannyeckue YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHYECKYIO
BEIIECTBA KICTKH — o01acTu AeSITeNbHOCTH; TPOBOAUTH SKCIIEPUMEHTHI U
Oenku. JlaboparopHast HCCIICIOBAHUS
pabora Nel https://resh.edu.ru/subject/5/10/
«O0HapyxeHHe OSIKOB https://foxford.ru/wiki/biologiya
C TIOMOIIIBIO
Ka4yeCTBEHHBIX
peaAKLMI»
9 YMETh TICPEHOCUTD 3HAHUS B IO3HABATEIIBHYIO M MPAKTHYECKYIO
CBoiicTBa, 00JacTH MesATeIbHOCTH, CAMOCTOSITEIBHO OCYIIECTBIISTh https://resh.edu.ru/subject/5/10/
Kiaccuukanus u MO3HABATENbHYIO JACSITEILHOCTh B 001acTH Ouonoruy, BeIABIATE | https://foxford.ru/wiki/biologiva
GbyHKITIN O0EITKOB POOJIEMBI, CTaBUTh U ()OPMYIIUPOBATH 3a]Ia4H
10 CaMOCTOSITEIILHO OCYIIECTBIISATH TIO3HABATEIBLHYIO JCSITEITHBHOCTD
B 00J1aCTH OMOJIOTHH, BBISBIIATH IPOOJIEMBI, CTABUThH U .
Oprannyeckue (bopMyIHpOBaTh 33/1a4H; I:ICHOJ'IBSOBaTLI») l'IpI/IeMLI’ peduiexcuu st https://resh.edu.m/gubj e'ct/5/1.0/
https://foxford.ru/wiki/biologiya
BEIECTBA KIICTKH — OIICHKH CHUTYAaIlHH, BEIOOPA BEPHOTO PEIICHUS MTPH PEIICHUN
YTIIEBOIBI 3a1a4
11 CaMOCTOSITEIIEHO OCYIIECTRIISITh IIO3HABATEIHHYIO JICATCIIEHOCTD
B 00J1aCTH OUOJIOTHH, BBISBIISTH IPOOJIEMbBI, CTABUTH U .
Opranunueckue (bopMyIIMpOBaTh 3a/1a4H; I:ICHOJILsoBaTIf) HpI/IeMLI’pe(i)J'IeKCI/II/I JUTS https://resh.edu.ru/gu@ e.ct/5/1'0/
https://foxford.ru/wiki/biologiya
BEIIECTBA KIETKH — OILICHKH CUTYaIlNH, BEIOOPA BEPHOTO PEIICHUS NP PEIICHUN
JIMITA BT 33249
12 | HykjaeuHOBBIC YMETh IEPCHOCHUTDH 3HAHUS B IIO3HABATEIBHYIO M MPAaKTHUeCKyr0 | https://resh.edu.ru/subject/5/10/
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kucnotsl. JJHK u PHK.
JlaboparopHas paboTa
Ne2 «MccnenoBanue
HYKJIEMHOBBIX KHCIOT,
BBIJICJICHHBIX U3 KIIETOK

obactu ACATCIIBHOCTU,; MMPOBOAUTE OKCIICPUMCHTBI U
HUCCIICOOBaHUA

https://foxford.ru/wiki/biologiva

Ppa3IUYHBIX
OpPTraHU3MOBY»
13 CtpoeHue u QyHKIHH YMETbh IEPEHOCUTDH 3HAHUS B O3HABATEIIbHYIO U MPAKTUUECKYIO
AT®. Jlpyrue o0acTu AesITebHOCTH; IPOBOJAUTH SKCIIEPUMEHTHI U )
https://resh.edu.ru
HyKieo3uaTpudochaTs UCCIIE0BAHUS
(HTD)
14 UCTIONB30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTHBHBIX,
CexBenupoBanue JIHK. KOMMYHUKATHUBHBIX U OPTraHU3AIlMOHHBIX 33/1a4, UCII0Ib30BaTh https://resh.edu.ru
Metoasl TeHOMHUKH, MH(GOPMaIIMOHHbIE TEXHOJIOTUY JJISl TIOUCKA, CTPYKTYpPHUPOBAHUS, ] B
TPaHCKPUIITOMUKH, UHTEPIIPETALUN U TIPECTaBICHUs WH(OPMALIUU TIPU MTOATOTOBKE
MIPOTEOMUKH COOOIIEHUH
15 yMETh IEPEHOCUTDH 3HAHUS B MO3HABATEIIbHYIO U MPAKTUUYECKYIO
§ o0nacTu nesTeIbHOCTH; CAaMOCTOSITEIbHO OCYIIECTBIISTh https:/resh.edu.ru
MeTobl CTPYKTYpHOI MO3HABATENIbHYIO JACSITEILHOCTh B 00JIACTH OMOJIOTHH, BBISIBIIATH
OMoJIOTHH po0JIEMBbI, CTaBUTh U (hOPMYITUPOBATH 3aa4H
Paznen 5. Ctpoenne u pyHkunu kieTku (8 yacon)
16 | Tunsl KJIETOK. CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs
[Ipoxapuoruueckas nHGOPMAITUH U TIETICBOM ayAUTOPHUH, BEIOUPAsk ONTUMAIBHYIO
KJIETKa dbopMy npeacTaBIeHUS U BU3yalln3allii, IOrOTaBINBATh https://resh.edu.ru
COOOIICHHUS O METO/1aX MOJTyUYEHHSI €CTECTBEHHO-HAYYHBIX
3HAHMM, OTKPBHITUSIX B COBPEMEHHON HayKe
17 | Ctpoenue yMETh IEPEHOCUTDH 3HAHUS B MIO3HABATEIIHHYIO U MIPAKTHUYECKYTO
3YKapUOTHYECKOU o0nacTu AesITeNbHOCTH; TPOBOAUTH SKCIIEPUMEHTHI U

kieTku. [IpakTaeckas
pabota Ne2 «M3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbD»

HUccCiaIca0oBaHusA

https://resh.edu.ru
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18

[ToBepXHOCTHBIN
anmapar KJIeTKU

CaMOCTOATEJIBHO OCYLIECTBIISITh TO3HABATEIbHYIO AEATEIbHOCTD
B 00J1aCTH OMOJIOTHH, BBISABISATH IPOOJIEMBI, CTABUThH U
(bopMyJIUPOBATh 3aJ1a4H; HCIIOJIB30BATh MMPUEMBI pe(IIeKCHA JIS
OILICHKH CUTYaIllH, BEIOOPA BEPHOTO PEIICHHUS MIPH PEIICHUN
3a/1a4

19 | OnHomMeMOpaHHbIC YMETh MIEPEHOCUTh 3HAHUS B IO3HABATEIIBHYIO M MPAKTHYCCKYIO
OpPTaHOUIBI KJICTKH. 00JIaCTH AESITEIBHOCTH; TPOBOIUTH SKCIIEPUMEHTHI U
g&ai%;f;ﬁepa&’m HCCICAOBAMHA https://resh.cdu.rw/subject/s/10/
https://foxford.ru/wiki/biologiya
JIBMOKEHUSI [IUTOILIA3MbI
B PACTUTEIbHBIX
KJICTKaX»
20 | ITomyaBTOHOMHBIE Co3/1aBaTh TEKCTHI B Pa3IHUHBIX (popMaTax ¢ y4eTOM Ha3HAUYCHUS
OPraHOU/IbI KJICTKH: UH(OPMAIIUHU U LIEICBOI ayIMTOPHH, BLIOUPAsi ONTUMAIIBHYIO
MHUTOXOH/IPHH, bopMy TpecTaBICHUS U BU3YyaIH3alliH, TOATOTaBINBATh
TUTACTHIBI. COOOIIICHHUS 0 METO/IaX MOJIyUEHHsI €CTECTBEHHO-HAYYHBIX
JlaGoparopHas paboTa 3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe https://resh.eduru
Ne3 «HccnenoBanue
TJ1a3MOJTN3a U
JIeTIIa3MOJIH3a B
PacCTUTEITLHBIX
KJICTKaX»
21 HememOpanubie YMETh NEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MTPAKTHYECKYIO
OpPraHOM/IbI KJICTKH 001aCTH IeATEILHOCTH; CAMOCTOSITEIIBHO OCYIIECTBIISATh https://resh.edu.ru
MI03HABATENBHYIO JIEATEILHOCTh B 00J1aCTH OMOJIOTHH, BBISIBIISATH
po0JIeMBbl, CTaBUTh U (hOPMYIIMPOBATH 33/1a4H
22 | Ctpoenue u pyHKIHH CaMOCTOSITEIILHO OCYIIECTBIISATH TIO3HABATEILHYIO JCSTEIIBHOCTD
snpa B 00J1aCTH OMOJIOTHH, BBISBIISATH IPOOJIEMBI, CTABUThH U https://resh.edu.ru
dbopMyIHpOBaTh 3a1a4H
23 | CpaBHHUTEIIbHAS (hopMHpOBATh HAYYHBIM THUI MBIIUICHUS, BIAJCTh HAYIHOM
XapaKTepUCTHUKA TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMU U METOJIAMH,

KJIETOK DYKapHoT.

APTYMCHTHUPOBAHHO BCCTH AUAJIOT, pa3BECPHYTO U JIOTUIHO
H3JIaraTb CBOXO TOYKY 3pCHUA

https://resh.edu.ru
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Pa3znen 6. O0OMeH BenecTB M peBpalleHne YHeprum B kieTke (10 yacos)

24 | Accummanus u 1 CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JESTEIbHOCTD
TMCCUMUIISIIAS — JTBE B 001acTH OMOJIOTHH, BBISBIISITH IPOOJIEMBI, CTABUTH H
CTOPOHBI META00IHU3MA. dbopMynupoBaTh 3a1a4H
Tunsl oOMeHa BelecTs.
ﬁjfiﬁ:;f:;;epmm https://resh.cdu.rw/subject/s/10/
. https://foxford.ru/wiki/biologiya
KaTaJuTHYECKON
aAKTUBHOCTH
(depmeHTOB (Ha
MIpUMEPE aMHIIA3bI WITH
KaTasasbl)»
25 depMeHTaTUBHBIN 1 YMETb [IEPEHOCUTD 3HAHUS B IIO3HABATEIIBHYIO U IIPAKTUYECKYIO
XapakTep peakuuit 00JIaCTH AeSITeIBbHOCTH; TPOBOIUTH SKCIIEPUMEHTHI U
KIIETOYHOTO UCCIIEIOBAHUS
MeTabonu3ma.
JlabopaTopHas pabota
Ne5 «Uzyuenue https://resh.edu.ru
(hepMEeHTaTUBHOTO
pacienyieHus
MepoKCcHIa BOJIOPOa B
pPacCTUTEIBHBIX
KHBOTHBIX KJICTKAX)
26 | benku-akTUBaTOPHI U 1 YMETb IEPEHOCUTDH 3HAHUS B II03HABATEIIBHYIO U IIPAKTUYECKYIO
OeNKU-UHTHOUTOPHI o0nacTu nesTeIbHOCTH; CAaMOCTOSITEIbHO OCYIIECTBIISTh https://resh.eduru
MO3HABATENIbHYIO JACSITEILHOCTh B 00JIACTH OMOJIOTUH, BBISIBIIATH ] -
po0JIeMBbI, CTaBUTh ¥ (hOPMYITUPOBATH 3aa4H
27 ABTOTpOGHBIN THIT 1 (hopMHpOBaTh HAYYHBII TUI MBIIUICHUS, BIAJAECTh HAYYHOM
oOMeHa BeIecTB TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO/IaMU; https://resh.eduru
apryMEHTHPOBAaHHO BECTH JHAJIOT, Pa3BEPHYTO U JIOTUIHO
u3JIaraTh CBOI TOYKY 3pEHUs
28 | ®otocuHTE3 1 CO3/1aBaTh TEKCTHI B PA3UYHBIX (DOpMATax ¢ y4eTOM Ha3HAUCHUS https://resh.edu.ru

nHGOpMaIIMK U [IeNIeBOI ayAUTOPUHU, BEIOHUpAsi ONTUMAIBHYIO
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(dbopMy TpeACTaBICHUS ¥ BU3YaIH3alliH, IOATOTABINBATh
COOOIIEHHUS O METO/1aX MOJIyUYEHHsI €CTECTBEHHO-HAYYHbIX
3HAHMM, OTKPBITUSIX B COBPEMEHHON HayKe

29 | XeMocHHTE3. 1 (hopMHpOBATh HAYYHBIM TUI MBIIUICHUS, BIQJAECTh HAYYHOM https://resh.edu.ru
TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHIMU U METOJIAMH
30 | AHaspoOHBIE 1 CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (pOpMaTax ¢ y4eToM HazHAuYCHUs
opraHu3Mbl. Buabl MH(OPMAIINH ¥ [IEJIEBOI ayIUTOPHH, BEIOUpAsi ONTUMAIIBHYIO .
6go>1<eHI/I;L : (b(lz)ppMy EpelICTIEllBJIeHI/ISI I/IYJ]:I/Bszl)J'H/I;aLII/II/I, II)'IOJ]FOTaBJII/IBaTZ https://resh.edu.m/gubj e.ct/5/1.0/
https://foxford.ru/wiki/biologiya
COOOMICHHUS 0 METO/IaX MOJTyUYEHHSI €CTECTBEHHO-HAYYHBIX
3HAHWH, OTKPBITUSIX B COBPEMEHHON HayKe
31 AspoOHBIE OpraHU3MBI. 1 YMETh NEPEHOCUTH 3HAHUS B TO3HABATEIBbHYIO U MTPAKTHYECKYIO
Oranbl 00J1aCTH IeSTENBHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh https//resh.eduru
JHEPreTHYECKOTO MO3HABATENIbHYIO JAESITeIbHOCTh B 00J1aCTH OMOJIOTHH, BBISBIIATH ’ .
oOMeHa pOoOJIeMBbl, CTaBUTh U (hOPMYIIUPOBATH 3a/Ia4H
32 | DHeprus MeMOpaHHOTO 1 CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATEIbHYIO ESTEIILHOCTD
rpaJiieHTa MPOTOHOB. B 00;1aCTH OMOJIOTHH, BBISABISATH MIPOOJIEMBI, CTABUTH
Cunre3 ATO: pabota dbopMyIUpOBaTh 3a7a4H; UCTIOJIB30BaTh MPUEMbI PEQIICKCUN JIs https://resh.edu.ru
nporoHHor AT®- OLIEHKU CHTYalluH, BHIOOPA BEPHOTO PEIICHHS MIPH PELICHUN
CUHTA3bl 3aj1au
33 | KonTponbHas pabota 1
Nel mo Teme
«bBHOJIOTUS KIIETKU:
CTpoeHHe U QyHKIHUH, https://resh.edu.ru
HacIIe/ICTBEHHAS
uHdopMaIus u ee
peau3arsn
Paznen 7. HaciaencrBennasi uHgopmanusi M peajusanms e€ B KieTke (9 4acoB)
34 | PabGora Hax omuOKaMu. 1 (hopMHPOBATh HAYUHBIM TUI MBILUICHUS, BlIaIeTh HAYYHOU
Peakuun MaTpuyHOro TEPMUHOJIOTHEH, KITIOUEBBIMU OHATHAMHU U METOJIaMH; https://resh.edu.ru/subject/5/10/
CUHTE3a apryMEHTHPOBAHHO BECTH JIUAJIOT, Pa3BEPHYTO U JIOTUYHO https://foxford.ru/wiki/biologiya
U3J1araTh CBOIO TOUKY 3PEHUs
35 | Tpanckpumuus — 1 YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO https://resh.edu.ru

ManH‘-IHLIfI CHHTC3

o0yacTu JACATCIbHOCTU
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PHK

36 | Tpancnsiuus u eé YMETb MIEPEHOCUTDH 3HAHUS B I03HABATEIbHYIO U IPAKTHYECKYIO
ITaITBI 001aCTH IS TETFHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISTh https://resh.edu.ru
MIO3HABATEJIbHYIO JIEATEILHOCTh B 00J1aCTH OUOJIOTUH, BBISIBIISATH
po0JIeMbl, CTaBUTh U (OPMYJIMPOBATH 33J1a4H
37 | KogupoBanue CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JCSITEIbHOCTD
aMUHOKHCIOT. Poib B 00J1aCTH OMOJIOTHH, BBIABIISATH IPOOJIEMBI, CTABUThH U )
https://resh.edu.ru
pubocom B OMOCHHTE3E (dbopMyIHMpoBaTh 331a4UH
Oenka
38 | Opranuzauus reHoma y CO3J1aBaTh TEKCTHI B Pa3IMUHBIX (pOpMaTax ¢ y4eToM Ha3HAuYEHUS
MIPOKAPUOT U SYKapuOT nH(bOpMalK U 1IeJIEBOI ayAUTOPUHU, BEIOUPAsi ONTUMAIIBHYIO
(dbopMy mpeacTaBIeHUS U BU3yalln3alli, TIOTOTaBINBATh https://resh.edu.ru
COOOIIIEHUS] 0O METO/IaX MOJIYYEeHHS €CTECTBEHHO-HAYYHBIX
3HaHUM, OTKPBITUSAX B COBPEMEHHOW HAYKE
39 | MonekynsipHbie CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATEIbHYIO ESTEIILHOCTD
MEXaHU3MBbI B 00;1aCTH OMOJIOTHH, BBISABISATH MIPOOJIEMBI, CTABUTH
AKCTPECCUU T€HOB Y dbopMyIUpOBaTh 3a7a4H; UCTIOJIB30BaTh MPUEMbI PEQIICKCUN JIs https://resh.edu.ru
9YKapHOT OLIEHKU CHTYalluH, BHIOOPA BEPHOTO PEIICHHS MIPH PELICHUN
3aj1au
40 | Bupycsl — YMETh MIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO U MIPAKTHYECKYIO
BHEKJIETOYHBIE (DOPMBI o01acTu AesITeNbHOCTH; TPOBOAUTH SKCIIEPUMEHTHI U
zc;s;p;g;(innramme HCCICHOBARIA https://resh.edu.ru/ ;u‘t_)j e_ct/5/ 1.0/
https://foxford.ru/wiki/biologiya
[IpakTuyeckas padora
Ned «Co3nanne Moaenu
BUpYCa»
41 | BupycHsle CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax ¢ yueToM Ha3HaueHUs
3a00JIeBaHUs YEJIOBEKA, MH(OPMALIUH ¥ LIEJIEBOI ayIMTOPHH, BEIOUpasi ONTUMAIIBHYIO
KUBOTHBIX, PACTEHUN dbopMy mpeacTaBIeHUs U BU3yalln3allid, OrOTaBINBATh https://resh.edu.ru
COOOIMICHHUST 0 METO/IaX MOJTyYEHHsI €CTECTBEHHO-HAYYHBIX
3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe
42 | HanorexHonoruu B (hopMHPOBATh HAYYHBIN TUI MBILUICHUS, BIaIeTh HAYYHOU https://resh.edu.ru

OHOJIOTUH U MCIHULMHC

TCPMHHOJIOT Heﬁ, KIIIOYCBLIMH INOHATHUAMHA U MCTOdAMU,
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APTYMCHTUPOBAHHO BCCTHU AUAJIOT, pa3BEPHYTO U JIOTUYHO
H3J1araTb CBOXO TOYKY 3PpCHUA

Paznea 8. ZKu3HeHHbIN HUKJI KJIETKH (6 4acoB)

43 | JKu3HCHHBIN UK CO3/1aBaTh TEKCTHI B Pa3IHUHBIX (pOpMaTax ¢ y4eTOM Ha3HAUCHUS
KJICTKH UHGOPMAIIUHU | [IEIEBOI ayIUTOPHH, BEIOUPast ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yalln3allid, TIOTOTaBINBATh https://resh.edu.ru
COOOIIIEHUST 0 METOJIaX IMOYICHHS €CTECTBEHHO-HAYYHBIX
3HAHW, OTKPBITUSIX B COBPEMECHHOW HAYKe
44 MatpuuHblid CHHTE3 (hopMHUpOBaTh HAYYHBIM TUIT MBITIUICHUS, BJIaJIETh HAYIHON
JAHK TEPMHUHOJIOTUEN, KIIFOYEBBIMU MOHATUSMHU U METOJAMU; hitps://resh.edu.ru
apryMEHTHPOBAaHHO BECTH JHAJIOT, Pa3BEPHYTO U JIOTUIHO
U3JIaraTh CBOKO TOYKY 3pEHUs
45 | XpOMOCOMBI. CaMOCTOSITEIIFHO OCYIIECTBIISATh TIO3HABATEIBLHYIO JCSTEIHBHOCTD
B 00J1aCTH OMOJIOTHH, BBISBIISATH IPOOJIEMBI, CTABUThH U .
bopMyIHpOBaTh 33/1a4H; I:ICHOHLSOBaTE HpI/IeMBI’pe(l)JICKCI/II/I JUIst https://resh.edu.m/gubj e.ct/5/1.0/
https://foxford.ru/wiki/biologiya
OIICHKH CHUTYAIIMH, BEIOOPA BEPHOTO PEIICHUS MIPH PEIICHUN
3a1a4
46 | [leneHue KICTKU — YMETh NMePEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO M MPAKTUICCKYIO
MHTO3 00J1aCTH IeATETFHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh https://resh.edu.ru
MO3HABATEIIbHYIO JIEATEILHOCTh B 00J1aCTH OMOJIOTUH, BBISBIIATH
POOJIEMBI, CTAaBUTh U (DOPMYIIHPOBATH 3a1a4H
47 | Turbl KIETOK. YMETh IMePECHOCUTH 3HAHUS B TIO3HABATEIHLHYIO M MPAKTHICCKYIO
Kapuokunes u 00JIaCTH NEeSATEIBHOCTH; TPOBOIUTH SKCIIEPUMEHTHI U
IIUTOKHHE3. WCCJICIOBAHHUS
JlaGopatopuas padota https://resh.edu.ru/subject/5/10/
Ne6 «HaOmronenune AN .
MITO33 B KIOTKAX https://foxford.ru/wiki/biologiya
KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX
MHUKpOIpenaparax)»
48 | Perynsuus CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (pOpMaTax ¢ y4eToM Ha3HAuEHUs https://resh.edu.ru

JKHU3HCHHOI'O NUKJIa
KJIICTOK

nH(bOpMaluy U LIeJIeBOI ayAUTOPUHU, BEIOUPAsi ONTUMAIIbHYIO
¢dopMy npeAcTaBICHUS M BU3YAIU3alluH, IOATOTaBINBATh
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COOOIIEHUST 0 METOJIaX IMOYICHHS €CTECTBEHHO-HAYYHBIX
3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe

Pa3nen 9. Ctpoenue u pynkunu opranu3mos (15 yacoB)

49 | Opranusm Kak euHOe CaMOCTOSITENILHO OCYIIECTBIISITh IO3HABATEIBHYIO JESTEILHOCTD
eoe B 00J1acTH OMOJIOTHH, BBISIBIISITH IPOOJIEMBI, CTABUTDH U
(bopMyIIHpOBaTh 3a/1a4H; UCIIOJIH30BATh MPUEMBI pedrieKkcun s https://resh.edu.ru
OIICHKH CHUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS MTPH PEIICHUN
3a1au
50 TkaHu pacTeHuUil. YMETh MEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MTPAKTHYECKYIO
JlaGoparopHas paboTa 00JIaCTH AEeSTEIBHOCTH; IPOBOIUTH SKCIIEPUMEHTHI U )
. https://resh.edu.ru
No7 «3yueHne TkaHei HUCCIIEIOBaHUI
pacTEHUI»
51 TkaHM KUBOTHBIX U CO3/1aBaTh TEKCTHI B pa3IHMYHBIX (pOpMaTax ¢ y4eTOM Ha3HAUYCHUS
YeJI0BEKa. nHGOPMAIIUU U TIETIEBOI ayAUTOPHUH, BEIOUPAsk ONTUMAIBHYIO
dbopMy TIpeACTaBICHHS M BU3YaIU3allid, TOATOTaBINBATh https://resh.edu.ru
COOOIIEHHUS 0 METO/1aX MOJIyUYEHHsI €CTECTBEHHO-HAYYHBIX
3HAHW, OTKPBITUSIX B COBPEMECHHOW HaYKe
52 | Opransl. CucTeMsl (hopMHPOBATh HAYYHBIH THUI MBIIUICHUS, BIaICTh HAYYHOU
OpTraHOB. TEPMHUHOJIOTHEH, KITIOUEBBIMU TTOHATHSIMHU U METOIAMH; https://resh.edu.ru/subject/5/10/
apryMEHTHPOBAHHO BECTH JIMAJIOT, Pa3BEPHYTO U JIOTUYHO https://foxford.ru/wiki/biologiya
U3J1araTh CBOK) TOUYKY 3pCHUS
53 | Omnopa Tena UCTIONIB30BaTh CPEICTBA HH()OPMAITMOHHBIX U
OpPraHUu3MOB KOMMYHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H OpTraHU3aI[MOHHBIX 33]1a4, UCIIOJIb30BATh https://resh.edu.ru
UH(POPMALMOHHBIC TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIPETANNN U TIPEJCTABICHUS WH(OPMALIUU TIPH TTOATOTOBKE
COO0OIIIEeHU
54 | IBWKCHHE OPTaHU3MOB YMETh IMEPSCHOCUTh 3HAHUS B TIO3HABATEIHHYIO M MPAKTUICCKYIO
o0nacTu nesTeNbHOCTH; CAMOCTOSTEIBHO OCYIIECTBISTh https-//resh.eduru
MO3HABATEIIbHYIO JIEATEILHOCTh B 00JIaCTH OMOJIOTUH, BBISBIIATH
po0JIeMbl, CTaBUTh U (DOPMYIUPOBATH 3a/1a4H
55 | [lutanue opraHuzMoB. (hopMHpOBaTh HAYUHBIH TUI MBILIUICHUS, BlIaIeTh HAYYHOU https://resh.edu.ru

HI/IIJ_IGBapI/ITeJ'IBHaSI

TCPMHHOJIOT Heﬁ, KIIIOYCBLIMH INOHATHUAMHA U MCTOdAMU,
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CHUCTEMA YCIIOBECKa

APTYMCHTUPOBAHHO BCCTHU AUAJIOT, pa3BEPHYTO U JIOTUYHO
H3J1araTb CBOXO TOYKY 3PpCHUA

56 | [pIxaHue OpraHU3MOB. YMETb NIEPEHOCUTh 3HAHUS B TIO3HABATEIBbHYIO U MPAKTUYECKYIO
JlpIxaHue yesoBeka 00J1aCTH 1€ TETbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh https:/resh.eduru
MO3HABATEIIbHYIO JIEATEILHOCTh B 00J1aCTH OMOJIOTUH, BBISBIIATH - E—
po0JIeMbl, CTaBUTh U (OPMYJIMPOBATH 331a4H
57 | TpaHCHIOPT BEIIECTB Y CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs
OpraHU3MOB MH(OPMALIUKU U LIEJIEeBOI ayIMTOPHH, BEIOUpasi ONTUMAIILHYIO
dbopMy TIpeICTaBICHHS M BU3YyaTIU3allud, TOATOTaBINBATh https://resh.edu.ru
COOOIIEHHUS O METO/1aX MOJIyUYEHHsI €CTECTBEHHO-HAYYHbIX
3HAHMM, OTKPBITUSIX B COBPEMEHHON HayKe
58 | KpoBeHocHas cuctema UCIIOJIb30BaTh CPEICTBA HH()OPMAITMOHHBIX U
MIO3BOHOYHBIX KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIIEHUN KOTHUTHUBHBIX,
YKUBOTHBIX U YEJIOBEKA KOMMYHMKAaTUBHBIX U OpraHU3al[MOHHBIX 33/]1a4, UCII0JIb30BaTh https:/resh.eduru
MH(QOPMALMOHHBIE TEXHOJIOTHHU IS TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETALNH U MIPEICTaBICHU HH(POPMAIIMU TIPU TTOATOTOBKE
COOOIIIEeHN
59 | Boigenenue y YMETb [IEPEHOCUTH 3HAHUS B IIO3HABATEIbHYIO U PAKTUYECKYIO
OpPraHU3MOB 00J1aCTH 1eATETbHOCTH; CAMOCTOSITEIbHO OCYILIECTBIATh https:/resh.eduru
MO3HABATEIIBHYIO JACSITEILHOCTh B 00JIACTH OMOJIOTHH, BBISIBIIATH ] -
Ipo0JIeMBbl, CTaBUTh U (OPMYJIMPOBATH 331a4H
60 | 3amuTa y OpraHu3sMoB (hopMHpOBATh HAYYHBII TUT MBIIUICHUS, BIIQJAECTh HAYYHOM
TEPMUHOJIOTHEN, KITIOUEBbIMU OHATHSIMHU U METOJIaMH; https-//resh.eduru
apryMEHTHPOBAHHO BECTH JIUAJIOT, Pa3BEPHYTO U JIOTUYHO
U3J1araTh CBOIO TOUKY 3PEHUS
61 NmmyHHast cucrema YMETb NIEPEHOCUTH 3HAHUS B IIO3HABATEIbHYIO U MPAKTUYECKYIO
YeJI0BeKa 00J1aCTH 1eTETbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh https-//resh.eduru
M03HABATEJIbHYIO JAESITEIbHOCTh B 00J1aCTH OMOJIOTHH, BBISBIIATH
po0JIeMBbl, CTaBUTh U (OPMYIMPOBATH 331a4H
62 | PaznpaxxumocTs u CO3/1aBaTh TEKCTHI B pA3IMUHbIX (hopMaTax ¢ yueToM Ha3HaueHUs

perysauus y
OpraHU3MOB

MH(OPMALIUY U LIEJIEeBOI ayIMTOPHH, BEIOUpAsi ONTUMAIIbHYIO
(dbopMy npeacTaBiIeHUS U BU3yalln3allid, OArOTaBINBAaTh
COOOIICHHUS 0 METO/1aX MOJIyUYEHHsI €CTECTBEHHO-HAYYHbIX

https://resh.edu.ru
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3HAHMM, OTKPBITUSIX B COBPEMEHHON HayKe

63 | I'ymopanbHas CO3/1aBaTh TEKCTHI B Pa3IMUHbIX (popMaTax ¢ y4eToM Ha3HAuCHUs
eTYJISIHS 1 MH(OPMAIIUH ¥ LIEJIEBOH ayIMTOPHH, BEIOUpAsi ONTUMAIIBHYIO .
EHI[}(’)KpI/IHHaH cucremMa (b(l:)pll)v[y EpeI[CTaBJIeHI/ISI Hy§H3y£HI/I;aLII/II/I, I;IOILFOTaBnHBaTz https://resh.edu.m/gubj e.ct/5/1.0/
https://foxford.ru/wiki/biologiya
KHBOTHBIX U YEIOBEKA COOOMICHHUS 0 METO/IaX MOJTyYeHHSI €CTECTBEHHO-HAYYHBIX
3HAHWH, OTKPBITUSIX B COBPEMEHHOW HayKe
Pazgea 10. PazmHokeHue 1 pa3BuTHE OPraHu3sMoB (8 4acoB)
64 | ®opMBbI pa3MHOXKEHUS UCIIOJIb30BaTh CPEICTBA MH()OPMAITMOHHBIX U
OpPraHU3MOB KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIIEHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX 1 OPTaHU3aLMOHHBIX 33/1a4, UCII0Ib30BATh https//resh.eduru
MH(QOPMALMOHHBIE TEXHOJIOTMH IS TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETALNH U MPEICTaBICHU HH(POPMAIIMU TIPU TTOATOTOBKE
COO0OIIIeHN
65 | IlonoBoe pa3sMHOXKEHUE YMETh MIEPEHOCUTDH 3HAHUS B IO3HABATEIBHYIO U MIPAKTHYECKYIO
00J1aCTH 1eATETbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh https://resh.eduru
MI03HABATEJIbHYIO JIEATEIBHOCTh B 00J1aCTH OUOJIOTUH, BBISIBIISATH
Ipo0JIeMbl, CTaBUTh U (OPMYJIMPOBATH 331a4H
66 | Meiio3 (hopMHpOBATh HAYYHBII TUI MBIIUICHUS, BIQJAECTh HAYYHOM
TEPMUHOJIOTHEN, KITIOUEBbIMU MOHATHSAMHU U METOJIaMH; https-//resh.eduru
apryMEHTHPOBAaHHO BECTH JIHAJIOT, Pa3BEPHYTO U JIOTUIHO
U3J1araTh CBOIO TOUKY 3PEHUs
67 | I'amerorenes. YMETh TIEPEHOCUTDH 3HAHUS B IO3HABATEIBHYIO M MIPAKTHYECKYIO
OO6pa3oBanue u 00J1aCTH 1eTETbHOCTH; CAaMOCTOSITEIbHO OCYIIECTBIATh https://resh.edu.ru/subject/5/10/
pa3BUTHE TIOJOBBIX M03HAaBaTEJIbHYIO ACSITEIbHOCTh B 001acTu Ouosyoruy, BeisABIATh | https://foxford.ru/wiki/biologiva
KJIETOK. po0JIeMbl, CTaBUTh U (OPMYIMPOBATH 331a4H
68 | UaouBuIyamsHOE CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eTOM Ha3HAUYCHUS
pa3BUTHE OPraHU3MOB MH(OPMALIUY U LIEJIEeBOI ayIMTOPHH, BEIOUpAsi ONTUMAIIbHYIO
— OHTOI'€HE3 (dbopMy npeacTaBiIeHUS U BU3yalln3allid, OArOTaBINBAaTh https://resh.edu.ru
COOOIIEHHUS O METO/1aX MOJIyUYEHHsI €CTECTBEHHO-HAYYHbIX
3HAHMM, OTKPBITUSIX B COBPEMEHHON HayKe
69 | 3akiaaka OpraHoB u UCIIOJIb30BaTh CPEeICTBA MH(DOPMAITMOHHBIX U

TKaHEN U3
3apOJBIIIEBBIX JIUCTKOB

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OPIraHU3allMOHHBIX 3a/1a4, NCII0Jb30BaATh

https://resh.edu.ru
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MH(POPMALMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALNH U TPEICTABICHUS HHPOPMAIMH TIPH MTOTOTOBKE
COO0ILLEHU

70 | PocT u pa3BuTHe 1 yMETh MIePEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MpakTudeckyro | https://resh.edu.ru/subject/5/10/
’KHBOTHBIX. 00J1aCTH JIeSITENBHOCTH https://foxford.ru/wiki/biologiya
71 | Pa3mHOXeHUE U § 1 YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATENHHYIO U MPAKTUYECKYIO htps://resh.eduru
pa3BUTHE PACTCHHIA. 00JTaCTH eI TETLHOCTH
Pa3znen 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M NI3MEHYMBOCTH OPraHu3MoB (2 yaca)
72 Hctopusi ctaHOBIECHUS 1 (hopMHUpPOBaTh HAYYHBIM THUIT MBIIIUICHUS, BJIaJIETh HAYIHON
U pa3BUTHS T€HETUKU TEPMUHOJIOTHEN, KITFOUEBBIMU TOHATHAMU U METOJIAMH; https://resh.edu.ru/subject/5/10/
KaK HayKu apryMEHTHPOBAHHO BECTH JIMAJIOT, Pa3BEPHYTO U JIOTUYHO
U3J1araTh CBOIO TOUKY 3PEHUS
73 | OcHOBHBIC IOHATHUSA U 1 YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO M MPAKTUYECKYIO
CUMBOJIbI TEHETHKH. 00JacTH MesSTeIbHOCTH;, CAMOCTOSITEIBHO OCYIIECTBIISTh https://resh.edu.ru/subject/5/10/
MO3HABATENbHYIO JACSITEILHOCTh B 001acTH OMonoruu, BeIABIATE | https://foxford.ru/wiki/biologiva
po0JIeMBl, CTaBUTh U ()OPMYIHPOBATH 331a4H
Paznen 12. 3akoHoMepHOCTH HacjaeacTBeHHOCTH (10 yacoB)
74 | 3aKOHOMEPHOCTHU 1 YMETb IEPEHOCHUTDH 3HAHUS B ITI03HABATEIIBHYIO U IIPAKTUYECKYIO
Eg;giiiﬁi{mg 00MacTH AeATEILHOCTH https://resh.edu.ru/ spbj eF:t/ 5/ 10/
https://foxford.ru/wiki/biologiya
MounorubpuaHoe
CKpEelUIMBaHUE.
75 | HHurosnoruueckue 1 UCIIOJIb30BaTh CPEeICTBA MH()OPMAIIMOHHBIX U
OCHOBBI KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B PEIICHUN KOTHUTHUBHBIX,
MOHOTHOPHUIHOTO KOMMYHHUKATHBHBIX U OpPTaHU3AI[MOHHBIX 33]1a4, UCTIOIb30BATh
CKpEUIHBaHUS UHPOPMAIMOHHBIC TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETALUN U TIPECTaBICHUs WH(OPMAIIUU TIPU MTOATOTOBKE
co00IIeHU
76 | AHanusupytouiee 1 (hopMHpOBaTh HAYYHBII TUI MBIIUICHUS, BIAJAETh HAYYHOM
CKpEIlMBaHHUE. TEPMHUHOJIOTHEH, KIIF0OUEBBIMU MOHATHIMHI 1 METO/IaMU;
Henonnoe apryMEHTHPOBAHHO BECTH JIHAJIOT, Pa3BEPHYTO U JIOTUYHO
JJOMUHHPOBaHHE u3JIaraTth CBOI TOYKY 3pEHUs
77 | AurubpumgHoe 1 YMETh IMEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M MpakTudeckyr | https://resh.edu.ru/subject/5/10/
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CKpelIBaHuE. 001aCcTH IeSATENFHOCTH; CAMOCTOSITETBHO OCYIIECTBIISATh
MO3HABATENbHYIO ACSITeTbHOCTh B 001acT Ouonoruu, BeIABIATE | https://foxford.ru/wiki/biologiva
po0JIeMBI, CTaBUTh U (DOPMYIIHPOBATH 331a4H
78 | LHuromoruyeckue CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hOpMaTax ¢ y4eToM Ha3HauCHUs
OCHOBBI TUTHOPHUTHOTO nHGOPMAITUH U TIEJICBOM ayAUTOPHUH, BEIOUPas ONTUMAIBHYIO
CKpEIMBAHUSA ¢dbopMy npeAcTaBICHUS U BU3YalIU3alluy, IOATOTaBINBATh https://resh.edu.ru
COOOMICHHUS 0 METO/IaX MOJTyYEHHSI €CTECTBEHHO-HAYYHBIX
3HAHUH, OTKPBITUSAX B COBPEMEHHON HAyKe
79 | CuemieHHOE HCIIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
HACJIeIOBaHHE KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX,
MIPU3HAKOB KOMMYHHKATHBHBIX H OpTraHU3aI[MOHHBIX 33]1a4, UCIIOJIb30BaTh https://resh.edu.ru
WH(GOPMAIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETANN U TIPEJICTABICHUS WH(OPMAIIUU TIPH TTOATOTOBKE
coo0LIeHU ]
80 XpOMOCOMHas TEOPHSI (hopMHUpOBaTh HAYYHBIM TUIT MBITIUICHUS, BJIaJIETh HAYIHON
HACJIeICTBEHHOCTH TEPMHUHOJIOTHEH, KITFOUEBBIMY MOHATHSIMHI H METO/IaMU; https//resh.eduru
apryMEHTHPOBAHHO BECTH JIUAJIOT, Pa3BEPHYTO U JIOTUYHO
U3J1araTh CBOIO TOUKY 3PEHUS
81 | I'eneruka nomna YMETb NIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO
001aCTH 1eSITENFHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh https//resh.eduru
MO3HABATEJIbHYIO JAESITeIbHOCTh B 00JIaCTH OMOJIOTHH, BBISBIIATH
pOoOJIeMB], CTaBUTh U (DOPMYIIMPOBATH 33/Ia4H
82 | 'enoTum kax CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs
IIeJIOCTHAs CHUCTEMa nHGOPMAITUH U TIETICBOM ayAUTOPHUH, BEIOUPAsk ONTUMAIBHYIO
dbopMy npeacTaBIeHUS U BU3yalln3allii, IOrOTaBINBATh https://resh.edu.ru
COOOIICHHUS O METO/1aX MOJTyUYEHHSI €CTECTBEHHO-HAYYHBIX
3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe
83 | 'eneruueckuit UCTIONIB30BaTh CPEICTBA HH()OPMAITMOHHBIX U

KOHTPOJIb Pa3BUTHUS
pacTeHui, KUBOTHBIX U
YyeJnoBeKa

KOMMYHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H OpTraHU3aI[MOHHBIX 33]1a4, UCIIOJIb30BATh
UH(POPMALMOHHBIC TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIIPETANN U TIPEJCTABICHUS WH()OPMALIUU TIPH TTOATOTOBKE
COO0OIIIEeHU

https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
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Pa3nen 13. 3akoHOMepHOCTH M3MEHYHUBOCTH (6 4acoOB)

84 | 3MeHYnBOCTH HCIOJIb30BATh CPECTBA HHPOPMAIIMOHHBIX U
MpU3HAKOB. Bupl KOMMYHHKAITHOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTHUBHBIX,
W3MEHYUBOCTH KOMMYHHKATHBHBIX 1 OPTaHU3AIIMOHHBIX 3a/1a4, UCIIOJIb30BaTh https-//resh.eduru
WH(OPMAIMOHHBIE TEXHOJIOTUH JJIsI TOUCKA, CTPYKTYPHUPOBAHHSI,
MHTEPIIPETALUU U TIPECTaBICHUs HH(GOPMAIIUU TIPU TTOATOTOBKE
COOO0IIIeHN
85 | MoaudukanuoHHas (hopMUPOBATh HAYUHBIM TUI MBILUICHUS, BIaIeTh HAYYHOU
W3MEHYUBOCTD TEPMHUHOJIOTHCH, KITFOUEBBIMH ITOHATHSIMH ¥ METOJIaAMU; )
https://resh.edu.ru
apryMEHTHPOBAHHO BECTH JIUAJIOT, Pa3BEPHYTO M JIOTUIHO
W3J1araTh CBOKO TOYKY 3pCHUS
86 | BapuanuoHHbIH psija U YMETh MMEPEHOCUTh 3HAHUS B TIO3HABATEIHHYIO M MPAKTUIECKYIO
BapHUaliOHHAs KpUBasl. o01acTu AesITeNbHOCTH; TPOBOAUTH SKCIIEPUMEHTHI U
JlaboparopHas pabota WCCJICTIOBAHHUS
Ne8 «MccaeqoBanue
if[acfz([);(;rlfg gsg;:gﬁ https://resh.edu.ru/ sub_] ept/ 5/ 1 0/
HEMEHIUBOCTIL https://foxford.ru/wiki/biologiya
[Toctpoenue
BapHUAIOHHOTO psifa U
BapHalMOHHON
KpPUBOW»
87 I'enoTunuueckas (hopMHUpOBaTh HAYYHBIM THUIT MBITIUICHUS, BJIaJIETh HAYIHON
W3MEHUYUBOCTb. TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATHSIMHI ¥ METOJIaMU; )
https://resh.edu.ru
Komb6unarupHas apryMEHTHPOBAHHO BECTH JIUAJIOT, Pa3BEPHYTO U JIOTUYHO
M3MEHYUBOCTh U3JIaraTh CBOIO TOYKY 3pCHUs
88 | MyranuonHas YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO
U3MEHYHBOCTb. 00JacTH IesSTeIbHOCTH;, CAMOCTOSTEIIBHO OCYIIECTBIISTh https://resh.edu.ru/subject/5/10/
MO3HABATENbHYIO ACSITEILHOCTh B 001acTH OMonoruy, BeIABIATE | https://foxford.ru/wiki/biologiva
POOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH 3a]Ia4H
89 | 3aKOHOMEPHOCTH CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs
MYTaIMOHHOTO WHGOPMAITUH U TIETIEBOM ayAUTOPHUH, BEIOUPAsk ONTUMAIBHYIO https://resh.edu.ru

Iponecca.

CI)OpMy NpCACTAaBJICHHA WU BU3YAJIMU3AlINH, IIOATIOTABIMBATDb



https://resh.edu.ru/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://resh.edu.ru/

OnureHeTnka u
SIUTCHOMUKA

COOOIIEHUST 0 METOJIaX IMOYICHHS €CTECTBEHHO-HAYYHBIX
3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe

Paznen 14. 'eneTuka yesnoBeka (3 yaca)

90 | I'eHeruka yenoBeka. YMETh IEPEHOCUTDH 3HAHUS B O3HABATENIBHYIO U MPAKTUUYECKYIO
[IpakTuueckas padota 00J1aCTH ACSITEIILHOCTH; TPOBOIUTH SKCTIEPUMEHTHI 1 https://resh.eduru
Ne6 «CocraBnenue u HCCIIEIOBAHUS ] =
aHaJIN3 POJIOCITOBHOM»
91 Metoabl METUIIMHCKON yMETh IEPEHOCUTDH 3HAHUS B MO3HABATEIIBHYIO U MPAKTUUYECKYIO
TeHETUKH o0nacTu nesTeIbHOCTH; CAaMOCTOSITEIBHO OCYIIECTBIISTh https://resh.eduru
MO3HABATENIbHYIO JACSITELHOCTh B 00JIACTH OMOJIOTHH, BBISIBIIATH ] -
po0JIeMBbI, CTaBUTh U (hOPMYITUPOBATH 3aa9H
92 | 3naueHue UCIIOJIb30BaTh CPEICTBA MH(DOPMAITMOHHBIX U
MEAUIIMHCKON KOMMYHHKAIIIOHHBIX TEXHOJIOTUN B PEILICHUN KOTHUTUBHBIX,
TCHETUKH B KOMMYHUKATHUBHBIX U OPTraHU3allMOHHBIX 33]1a4, UCII0Ih30BaTh https://resh.eduru
IpeIOTBPAICHUH U nH(GOPMAIIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS,
JICYCHUH T€HETUYECKUX UHTEPIPETALUN U TIPEJCTABICHUS WH(OPMALIUU TIPH MTOATOTOBKE
3a00JI€eBaHUil YeI0BEKA COO0O0IIIeHN I
Paznen 15. Cesieknusi oprann3mos (4 yaca)
93 OcHOBHbBIE TOHATHUS YMETbh NIePEHOCUTh 3HAHUS B TIO3HABATENHHYIO U MPAKTUYECKYIO
CEJIEKIIUH. 00acTh AeSITeTLHOCTH; TPOBOIUTH SKCIIEPUMEHTHI 1
JJ\I@ag ZFI)/?:;E ;zlep ESSTT(?B HCCIIEAOBAMHA https://resh.edu.ru/ gul?j e.ct/5/ 1'0/
. https://foxford.ru/wiki/biologiya
KyJbTYPHBIX PaCTeHUHN
Y TIOPOJ] TIOMAIITHUX
KUBOTHBIX)»
94 | Metonsl CO3/1aBaTh TEKCTHI B pa3IMUHbIX (hOpMaTax ¢ yueToM Ha3HaueHUs
CEJICKIIMOHHOM PaboTHI. uHbOpMAaIIMU U 1eNIEBOI ayAUTOPUHU, BEIOUPAs ONTUMAIBHYIO
(dbopMy TIpeCTaBICHHS M BU3YaIU3alluU, TOATOTaBINBATh https://resh.edu.ru
COOOIIIEHUSI 0 METOJIaX MOTYYSHHUS €CTECTBEHHO-HAYUYHBIX
3HAHMM, OTKPBITUSIX B COBPEMEHHON HayKe
95 | locTuxkeHus ceneKuu YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATENHHYIO M MPAKTUYECKYIO

pacTeHUI U KUBOTHBIX.
[TpakTuueckas pabora

obnacTn ACATCIIBHOCTU, MMPOBOAUTE OKCIICPUMCHTBI U
HNCCICIOBAHUA

https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
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Ne7 «IIpuBuBKa
pacTeHu»

96 | CoxpaHeHue, U3yyeHue 1 HCIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U
U UCIIOJIb30BaHUE KOMMYHHKAITIOHHBIX TEXHOJIOTUN B PEIICHUN KOTHUTUBHBIX,
TCHETUYCCKUX KOMMYHHUKATHBHBIX U OpPTraHU3aIMOHHBIX 3a]1a4, UCII0Ih30BaTh https//resh.edu.ru
pecypcoB MHGOPMAIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALNH U TPEJCTaBICHUS HHOOPMAIIUHU TIPH MTOJTOTOBKE
coo0IIeHn
Paznen 16. buorexHoJiorusi 1 CMHTeTHYeCKas OnoJiorus (6 yacoB)
97 | buotexHonorus Kak 1 yMETh IEPEHOCUTDH 3HAHUS B IO3HABATEIIbHYIO U MPAKTUUYECKYIO
HayKa 1 0Tpacib o01acTu AesITeNbHOCTH; TPOBOAUTH SKCIIEPUMEHTHI U
TIPOMBOACTBA. HCCICHOBARIA https://resh.edu.ru/subject/5/10/
[TpakTuueckas padora ) e .
https://foxford.ru/wiki/biologiya
Ne8 «3yuenune
00BEKTOB
OMOTEXHOJIOTHI
98 OcHOBHBIE 1 (hopMHUpOBaTh HAYYHBIM THUIT MBITIUICHUS, BJIaJIETh HAYIHON
HamnpapieHus TEPMHUHOJIOTHEH, KITFOUEBBIMY MOHSATHSIMHI ¥ METO/IaMU; https//resh.eduru
CUHTETUYECKOM apryMEHTHPOBAHHO BECTH JIMAJIOT, Pa3BEPHYTO U JIOTUYHO
OmoorNH U3JlaraTh CBOIO TOUKY 3PECHHsI
99 | XpoMmocoMHas u 1 YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO
TeHHAsl HHKEHEPUS. 00JacTH IesSTeIbHOCTH;, CAMOCTOSTEIIBHO OCYIIECTBIISTh https:/resh.eduru
MeauuuHckue MO3HABATENIbHYIO JACSITEIFHOCTh B 00JIaCTH OMOJIOTHH, BBISBIIATH ’ .
OMOTEXHOJIOTHH POOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH 3a]Ia4H
100 | [ToBTOpeHwue 1 CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM Ha3HaueHUs
MPOMIEHHOTO WHGOPMAITUH U TIETIEBOM ayAUTOPHUH, BEIOUPAsk ONTUMAIBHYIO .
MIE)lTelfI)lI/IaJ'Ia 3a Kypc 10 Q)qz)ppMy II'IIpeI[CTaBJ'IeHI/ISI Hy§H3y£nH;auHH, I;IOHFOTaBHHBaTZ https://resh.edu.m/gubj e'ct/5/1.0/
https://foxford.ru/wiki/biologiya
KJacca. COOOIIIEHUST 0 METOJIaX IMOYICHHS €CTECTBEHHO-HAYYHBIX
3HAaHUH, OTKPBITUSAX B COBPEMEHHON HayKe
101 | UToroBast KOHTpOJIbHAS 1
paboTa
102 | Pabora Haj ommOKaMH. 1

Benukue
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OMOJIOTUYECKHE
OTKPBITHS.

TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

Ne i

Tema ypoka

KoaunuectBo
YacoB

OcHOBHBIE BH/bI 1€ATCJIBHOCTH oﬁyqaloumxcn

DyekTpoHHbIE (UG POBDbIE)
o0pa3oBaTe/ibHbIE PeCYPChI

3apoxkJIeHHE U
pasBuTHE
DBOJIIOUOHHBIX
MPEACTABICHUH B
ouoJioruun

https://resh.edu.ru

MuKpo3BOIOIUA U €€
pe3yJIbTaThl

14

https://resh.edu.ru

Makpo3Botonus u eé
pe3yJIbTaThl

https://resh.edu.ru

[TpoucxoxneHue u
paBBI/ITI/IC JKM3HHU Ha
3emiie

15

https://resh.edu.ru

[Ipoucxoxnenue
YeJI0BeKa —
AHTPONOT€HE3

10

https://resh.edu.ru

DKOJI0rusl — HayKa o
B3aMMOOTHOIICHUAX
OpPraHHU3MOB H
HaaAOPraHn3MECHHBIX
CUCTEM C OKPY’KaroIlen
cpenoi

https://resh.edu.ru

Opranus3msel U cpena

https://resh.edu.ru
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obuTanus

8 Jxonorus 33 OB H 9 https://resh.edu.ru
TTOTTYJISITTHIA

9 DKO0JIOTUsA COOOIIECTB.
DKONIOrnYecKue 12 https://resh.edu.ru
CHCTEMBI

10 | buocdepa —
riaodanbHas 6 https://resh.edu.ru
9KOCHCTEMA

1 Henosex u 6 https://resh.edu.ru
OKpY’KaroIas cpenia

12 | Pe3epBHOE BpeMms 8 https://resh.edu.ru

OO011e€e KOJIMYECTBO YacOB 110 102

nporpamMme

Kanennapuo-remarudeckoe mianuposanue no «buosorns» (10 kiace, yriy0JieHHbII YPOBEHb)

Ha 2023-2024 yyeOHbIii roa

Yunteas bBymyesa E.A.
Ne | Jlata npoBeaeHust Tema ypoka PopmupoBanue GPYHKIHOHAILHOI DJIeKTpPOHHBIe (HM(pPOBbIE)
yYPOKa | 1miaH dakr rPaMOTHOCTH o0pa3oBaTesbHbIEe pecypChl
Pa3nea 1. buoJsiorus kak Hayka (1 yac)
1 1 TexHuka 6€30MaCHOCTH Ha YPOKax AHaM3UpOBaTh, MHTEPIPETUPOBATH JAHHBIE 1 https://resh.edu.ru/subject/5/10/
HezAens 6uosioruu. buosorus B cucteme Hayk JIEJIaTh COOTBETCTBYIOINE BBIBOIbI https://foxford.ru/wiki/
biologiya
Paznea 2. ’KuBble cUCTeMbI M UX H3yYeHHe (2 yaca)
2 1 JKuBble cucTeMbI M X CBOWCTBA [IpuBecTr npuMepsI JKU3HEHHBIX CUTYaIlNi, B https://resh.edu.ru/subject/5/10/
He/ems KOTOPBIX OIBIT PEUICHHUS JAHHBIX MPOOIIeM https://foxford.ru/wiki/
MTO3BOJIUTH OBITh YCIEITHBIM, PE3YIbTATUBHBIM. biologiya
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1 YpoBHEBas OpraHu3anus KUBBIX https://resh.edu.ru/subject/5/10/
Helens CUCTEM https://foxford.ru/wiki/
biologiya
Pa3nen 3. buosiorus kierku (2 yaca)
4. 2 Hcropust OTKpBITUS U N3YYEHUS BeiienuTs cocTaBHbIE YaCTH B IPEICTABICHHON
Hesems kietku. Kierounas reopust uHpopManuu (TeKCTe, 3aaue, npoodieme), https://resh.edu.ru/subject/5/10/
YCTaHOBUTBH M€Ky HUMH B3aMOCBSI3H. https://foxford.ru/wiki/
CdhopmynupoBaTs mpobaeMy Ha OCHOBE aHAIN3a biologiya
MIPEACTABICHHON CUTYAIUU.
5. 2 Meroasl MOJIEKYJIIPHON U KJIETOYHOU OOBsACHUTH NOTEHIMATbHbBIE TPUMEHEHHS
HeJens 6uonorun. [Ipaktuueckas pabora Nel €CTECTBEHHOHAYYHOT'0 3HaHMSI JIsl 00ILIeCTBa; .
g P P . Y % M ’ https://resh.edu.ru/subject/5/10/
«M3y4yeHne MeTo10B KJIETOYHOMH OTJIMYaTh apTyMEHTHI, KOTOpbIe OCHOBAHbI HA o
https://foxford.ru/wiki/
ouonorun (xpomarorpadus, Hay4HBIX JIOKa3aTEIbCTBAX, OT apPTyMEHTOB, ; :
biologiya
anekTpodopes, auddepeHnnaib-Hoe OCHOBaHHBIX Ha JIPYTUX COOOPaKEHUIX
nentpudyruposanue, [111P)»
Paznen 4. Xumuueckasi opranusaunus kjierku (10 yacon)
6. 2 XUMUYECKHI COCTaB KIETKH BcnoMHUTE ¥ IPUMEHUTH COOTBETCTBYIOIIHE
https://resh.edu.ru
HEIest €CTeCTBEHHOHAYYHbIC 3HAHUSI.
7. 3 MunepasbHbIe BElIecTBa KIETKU, UX YMeHnue u3BiaekaTh HHPOPMAIHIO U3 Pa3HBIX
p H ’ (bopmar p https://resh.edu.ru
Heaens OuosIornvecKas poJib WCTOYHUKOB
8. 3 Opranuyeckue BelecTBa KIeTKU — [IpoBeneHue 3eMEeHTapHBIX KCIIEPUMEHTOB U
Hezens 6enku. JlabopaTopHas padora Nel HaOJII0/IeHUI ¢ onMcaHueM Liesiei, BbiBkeHueM | https://resh.edu.ru/subject/5/10/
«OO6HapyxeHHne OEIKOB ¢ TOMOIIbIO runote3 (IpeanoioKeHuH ), MOIyYeHUs HOBBIX https://foxford.ru/wiki/
KaueCTBEHHBIX PEAKLIUN» ¢dakroB. OnucaHye U UHTEPIPETALUs JAHHbIX C biologiya
11eJIbI0 000CHOBAHHUS BBIBOJIOB
9. 3 CgoiicTBa, Knaccudukamus u AHanmM3upoBaTh, MHTEPIPETUPOBATH JAHHBIE U
Hesens HKIIUH OEJIKOB eJIaTh COOTBETCTBYIOIINE BBIBOABI. OOBSICHUTD
g Pymxn a yrom A https://resh.edu.ru
MOTEHINATHHBIC IPUMEHEHHS
€CTeCTBEHHOHAYYHOT'0 3HAHUS JJIsl OOIIECTBA.
10. 4 OpraHuyecKkue BEIeCTBa KIETKH — AHaNM3UpOBATH, UHTEPIIPETUPOBATH TAHHBIE U
Heems YTJIEBObI JieNaTh COOTBETCTBYIOIINE BBIBO/IbI. OOBSCHUTD

IMOTCHIUAJIBHBIC IIPUMCHCHUA
CCTCCTBCHHOHAYYHOI'O 3HAHMWA IJIA O6H.I€CTB3..

https://resh.edu.ru
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11. 4 Opranuueckue BeIecTBa KJIETKH — Pacno3naBatk, nCIoJIb30BaTh U CO34aBaTh https://resh.edu.ru
Heest JIUIMUBI 00BSICHUTENIbHBIE MOJIESTU U NIPEICTABICHHUSI. ] o
12. 4 Hyxnennossie kucnotsl. JIHK u PHK. IIpoBeneHMe 371IEMEHTAPHBIX HKCIIEPUMEHTOB U
Hesems JlaGopatopHas paborta Ne2 HaOroieHuil ¢ onucanueM 1eneil, BpiBrkenueM | https://resh.edu.ru/subject/5/10/
«MccnenoBanue HyKJIEHHOBBIX runores3 (IpeanoaoKeHui), MoJIy4eHNs: HOBBIX https://foxford.ru/wiki/
KHUCJIOT, BBIJICJIEHHBIX U3 KIIETOK ¢axToB. Onrcanue ¥ UHTEPIPETALUS TaHHBIX C biologiya
Pa3IMYHBIX OPTaHU3MOBY 11eJIbI0 000CHOBAHMS BBIBOJIOB
13. 5 Crpoenue u Gpynkuun ATO. pyrue AHanu3upoBaTh, UHTEPIPETUPOBATH JAHHBIC U
HEJENs nykieosuarpudocparer (HTD) JIeNIaTh COOTBETCTBYIOIINE BbIBOJIbI. OOBSICHUTD https://resh.edu.ru
MOTEHIMAJIbHbBIC TPUMEHEHHS
€CTEeCTBEHHOHAYYHOT'0 3HaHMsI JI7Isl 00IIeCTBa.
14. 5 CexsennpoBanue JIHK. Meroabt PacnioznaBath, HCIOJIB30BATh U CO34aBATh
Henens T€HOMHUKH, TPAHCKPUIITOMUKH, 0OBSCHUTENLHBIE MOJICTTH U TIPEICTABIICHHUS. https://resh.edu.ru
IPOTEOMHUKHI
15. 5 Mertoapl CTPYKTYpPHOM OHOI0THH YMeHue u3BiIeKaTb HHPOPMAIIHIO U3 Pa3HbIX
Heaens MCTOYHUKOB
Paznen 5. Crpoenue u pyHkuu KieTku (8 yacos)
16. 6 Tuns! knetok. [Ipokapuornueckas OOBSCHUTH IOTEHIMATHHBIE TPAMEHEHHS
Hezems KJIeTKa €CTECTBCHHOHAYHOTO 3HAHNA JUIs o011ecTBa; https-//resh.eduru
OneHnuTh C HAYYHOH TOYKH 3pEHHS MIpeyIaraeMbie
cnoco0bl U3yYeHHsI JAHHOTO BOIPOCA.
17. 6 CrtpoeHue 3yKapuoTUYECKOM KIETKH. [TpoBeneHme 371€MEHTapHBIX 3KCIEPUMEHTOB U
Hesems [Tpaktuueckas pabora No2 «l3yuenue | HaOMIOIEHHI ¢ ONUCAHUEM LIeJIeH, BbIIBHKEHUEM
CBOMCTB KJIETOUHOM MEMOpPaHbI» runores3 (IpeanoaoKeHui), MoJIy4eHNs: HOBBIX https://resh.edu.ru
¢axToB. Onrcanue ¥ UHTEPIPETALUS JaHHBIX C
LEJIBbI0 000CHOBAHMS BBLIBOJOB
18. 6 IIoBepXHOCTHBIN anmnapar KIeTKU OnpenensTs 0 BHEMIHEMY BUY
HeJems (M300pakeHUsAM), CXeMaM U OTIHCAHHUIO CTPOCHUE https://resh.edu.ru
KJICTKH
19. 7 OnxHOoMeMOpaHHBIE OPTAaHOMIBI HpOBeI[eHI:Ie SMEMEHTAPHEIX SKCIIEPUMEHTOB M https://resh.edu.ru/subject/3/10/
Heems kietku. [Ipaktuueckas padora Ne3 HaOJI0IeHUI ¢ ONHMCaHUeM IielieH, BBIIBUKEHUEM

((I/ISYIIGHI/IC JBWXKCHUSA IUTOINIIA3MbI B
PACTUTCIIbHBIX KJIICTKAX»

runote3 (TIPenoI0KEHUH ), TIOTyISHUS] HOBBIX
dakroB. OnricaHre U HHTEPIPETAIUS JAHHBIX C

https://foxford.ru/wiki/
biologiya



https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://foxford.ru/wiki/biologiya
https://foxford.ru/wiki/biologiya
https://resh.edu.ru/

LEJBI0 000CHOBAHUS BEIBOJOB

20. 7 [TosryaBTOHOMHBIE OPraHOUIBI [IpoBeneHue 3eMEeHTapHBIX 3KCIIEPUMEHTOB U
HeIest KJICTKH: MUTOXOHAPHUH, TUTACTHIBL. HaOJIIOICHUI ¢ OTMCaHUEM IielieH, BEIIBIKCHUEM
JlaGoparopHas pabota Ne3 rUnoTe3 (MpernoioKeHuil), HoTyYeHUsI HOBBIX https-//resh.eduru
«HMccnenoBanue mia3Monan3a u ¢dakroB. OnucaHye U UHTEPIPETALUs JAHHbIX C ] =
JIeTIIa3MOJIM3a B PACTUTENIbHBIX 1eJIbI0 00OCHOBAHMUS BBIBOJIOB
KIICTKaX»
21. 7 HememOpaHHbIe OpraHou/Ibl KIETKU OnpenensTh Mo BHEIIHEMY BUIY
HeJems (M300pakeHUsAM), CXeMaM U OTIHCAHHUIO CTPOCHUE https://resh.edu.ru
KIIETKU
22. 8 Crtpoenue u QyHKITUH sapa Onpenenars N0 BHEUTHEMY BUILY
Heens (M300pakeHUsIM), CXeMaM M OITMCAHHUIO CTPOCHUE https://resh.edu.ru
KIIETKU
23. 8 CpaBHUTENBHAS XapaKTEPUCTHUKA OnpenensTs 0 BHEIIHEMY BUY
Heens KJIETOK 9YKapHOT. (M300pakeHUsAM), CXeMaM U OTMCAHHUIO CTPOCHHE https://resh.edu.ru
KJIICTKH
Pa3znesn 6. OOMeH BeliecTB M npeBpalieHue YHepruu B kieTke (10 yacon)
24. 8 AccUMUISIIMS U TUCCUMMIISALIUS — [IpoBenenue 3J1eMEHTapHBIX KCIIEPUMEHTOB U
Hezens JIB€ CTOPOHBI MeTaboau3Ma. Turbl HAOIIO/IEHUI C ONTMCAHUEM LIeJIeH, BBIABIKEHUEM
obMmeHa BeriectB. JlaboparopHas runote3 (peanoIoKeHU ), MOTyIeHns HOBBIX | https://resh.edu.ru/subject/5/10/
pabota Ne4 «3yuenue ¢axToB. Onvcanue ¥ UHTEPIIPETALUs JaHHBIX C https://foxford.ru/wiki/
KaTaJIMTUYECKON aKTUBHOCTHU LEIBI0 000CHOBAHUS BEIBOJOB biologiya
(bepMeHTOB (Ha MIpUMepe aMHIIa3bI
WJTU KaTajasbl)»
25. 9 depMeHTaTUBHBIN XapaKTep peakuuit [IpoBeneHue 3eMEeHTapHBIX KCIIEPUMEHTOB U
HeIest KJIETOYHOTO MeTaboJm3Ma. HaOJIO/ICHUI ¢ OTMCaHUEM TielieH, BEIIBIKCHUEM
JlaGopatopnas paborta Ne5 «M3yyenue | rumnote3 (IpeanoI0KEeHNH), MOTYyYSHHUs HOBBIX https-//resh.eduru
(dhepMEeHTATUBHOTO PaCIICTUICHUS (dakToB. OnricaHne M UHTEPIIPETAIUS JAHHBIX C ] -
HEepOKCHJIAa BOJOPOA B PACTUTEIbHBIX 1eJIbI0 000CHOBAHMUS BBIBOJIOB
Y )KHBOTHBIX KJICTKAX)
26. 9 benku-akTuBaTOpHI U OCIKH- Pacnio3naBath, HCIIONB30BATh U CO3/1aBATh https-//resh.eduru
Heaens WHTHOUTOPBI 00BSICHUTEILHBIC MOJICTTH U TIPEJICTABIICHHUS. : -
27. 9 ABTOTpOGHBIH TUII OOMEHA BEIIECTB YMeHue u3BJIeKaTh HHPOPMAITHIO U3 PA3HBIX https://resh.edu.ru
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HEACIIA

HCTOYHHUKOB

28. 10 dorocuHTE3 OOBACHUTH NOTEHIUATIbHbBIE IPUMEHEHHS
Hezens €CTECTBEHHOHAYHOTO SHAHNA JUIs o0IIecTBa; https://resh.edu.ru
OneHuTh ¢ HAyYHOH TOUKM 3pEHMS IIpeularaeMble
CHoco0bl M3yUeHUs JaHHOT'O BOMpoca.
29. 10 XeMOCUHTES. Pacno3naBarth, HCITOJIB30BaTh M CO31aBaTh
https://resh.edu.ru
Heaens 00BSICHUTEIIbHBIE MOJICITH M TIPE/ICTABIICHHUSI.
30. 10 AnHaspoOHBIE OpraHu3Mbl. Bujbl BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOLIHE .
Hezes ’ 6p0}§eHI/IH. i eCTeCTBeHHOHgy‘IHBIe 3HAHUSL. O6MZHHHTlL hitps://resh.edu.ru/subj egt{S/lO/
https://foxford.ru/wiki/
MOTEHIMAJIbHBIE TPUMEHEHHS ; :
biologiya
€CTECTBEHHOHAYYHOI'0 3HaHUs JJIsl 00LIecTBa
31. 11 AdpoOHBIE OPraHU3MBbI. JTarlbl AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbBIE U
Hezems 9HEPreTUYecKoro ooMeHa JieN1aTh COOTBETCTBYIOIINE BbIBO/IbI. OOBACHUTH https://resh.eduru
MOTEHIMATIbHBIC PUMEHEHHS
€CTECTBEHHOHAYYHOI'0 3HAHUS JJIsl OOLIEeCTBA.
32. 11 DHeprus MeMOpPaHHOTO TPaJHEeHTa YMeHue u3BiaekaTb HHPOPMALIUIO U3 Pa3HBIX
HeJens npotoHoB. CuHTe3 AT®: pabota HMCTOYHHKOB https://resh.edu.ru
npoToHHON AT®-cuHTa3bI
33. 11 KontpomnsHas padora Nel mo reme OOBsACHUTH NOTEHIUATIbHbIE TPUMEHEHHS
Hezens «buosnorus Ki1eTku: CTpoeHue u €CTECTBEHHOHAYYHOT'O 3HAHUS JIJIsl OOIIECTBA; https//resh.edu.ru
(byHKLNU, HACJIeCTBEHHAs OneHuTh ¢ Hay4YHOH TOYKH 3pEHMS IIpeularaeMble : =
nHGOpPMALHS U €€ PeaTH3aLus) CIoco0bl M3yUeHUsl JaHHOT'O BOMpoca.
Paznen 7. HacaencrBennasi uHgopmanusi M peajaun3anus e€ B KieTke (9 4acoB)
34. 12 Pabora Hag ommbOkamu. Peakimu Pacmio3naBaThb, UCITOJIB30BaTh U CO3/1aBaTh https://resh.edu.ru/subject/5/10/
HeAens MaTpUYHOTO CHHTE3a 00BSICHUTENIbHBIE MOJIETTU U TIPE/ICTABICHHUS. https://foxford.ru/wiki/
biologiya
35. 12 Tpa"ckpunuus — MaTpU4YHBIA CUHTE3 BcnioMHUTH ¥ IPUMEHUTH COOTBETCTBYIOLINE
Henens PHK €CTeCTBEHHOHAy4YHbIe 3HaHMs. OOBICHUTH https://resh.edu.ru
MOTEHIMAJIbHBIE TPUMEHEHHS
€CTECTBEHHOHAYYHOI'0 3HaHUs JIsl 00LIecTBa
36. 12 Tpancasauus u e€ Tarnbl AHanu3upoBaTh, UHTEPIPETUPOBATDH JaHHbBIE U
Heens JieraTh COOTBETCTBYIOMINE BHIBOIbI. OOBICHUTD https://resh.edu.ru

INOTCHIMAJIBHBIC IPUMCHCHU S
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CCTCCTBCHHOHAYYHOI'O 3HAHUA IJIA O6HICCTB3..

37. 13 KoaupoBanue amuHokuciot. Ponb YMeHue u3BjiaeKkaTb HHPOPMALIUIO U3 PAa3HBIX https-//resh.eduru
HEeJes prubOCcoM B OMOCHHTE3E OeKa HMCTOYHHKOB ] 0
38. 13 Opranuszaius reHoma y IpokapuoT u OOBsACHUTH NOTEHIMATIbHbBIE TPUMEHEHHS
HEJIeIst AYKapHOT €CTECTBEHHOHAYYHOTO 3HAHUS JIJISl OOIIECTBA; https://resh.edu.ru
OueHuTh ¢ Hay4YHOU TOYKH 3pEHHUS MIpeIaracMble ] =
CHOCOOBI U3YUYESHHSI JAHHOTO BOIPOCA.
39. 13 MonexynsipHble MEXaHU3MBI OOBACHUTH NOTEHIMATbHbIE TPUMEHEHHS
Hezes HKCIPECCHH T'€HOB Y DYKapHOT €CTECTBEHHOHAYYHOI'0 3HAHUS /715 OOILECTBA;
OTJIMYaTh apTyMEHTHI, KOTOPbIe OCHOBAHbI HA https://resh.edu.ru
Hay4HBIX JI0Ka3aTelIbCTBAX, OT apIyMEHTOB,
OCHOBAHHBIX Ha JPYTUX COOOpaKEHUSIX
40. 14 Bupycel — BHeksieTouHbIC (DOPMBI [IpoBeneHue 3eMEeHTapHbBIX YKCIIEPUMEHTOB U
Hees JKU3HU U OOJIUTaTHBIE TTAPA3UTHI. HAOJIO/ICHUI C ONTMCaHUEM LIeJe, BeIBIbKeHHEM | https://resh.edu.ru/subject/5/10/
[IpakTuueckas padota N4 «Coznanue | TUNOTE3 (MPEATOI0KESHHM ), TOJTYYSHUS HOBBIX https://foxford.ru/wiki/
MOJIETN BUpYyCa» ¢axToB. OnMicanne U UHTEPIIPETALUS TaHHBIX C biologiya
11eJIbI0 000CHOBAHHUS BBIBOJIOB
41. 14 BupycHbie 3a001eBaHMsI YeI0BEKa, PacnioznaBath, HCIOJIB30BATh U CO3aBATh https://resh.edu.ru
Hesest KMBOTHBIX, PACTCHUH 00BSICHUTENIbHBIE MOJIESTU U IPEICTABICHHUS. ] o
42. 14 HanorexHnosnoruu B Ouosioruu u BcnoMHUTB ¥ IPUMEHNUTH COOTBETCTBYIOIINE
Hezes MEeUIHE €CTeCTBeHHOHay4Hble 3HaHUS. OObSICHUTD )
IIOTEHLMAJIbHBIC IPUMEHECHUSA htps:resh.edu.m
€CTECTBEHHOHAYYHOTI'0 3HaHUs JJIsl 001IecTBa
43. 15 JKW3HEHHBIN MK KIETKU AHanmM3upoBaTh, NHTEPIPETUPOBATH JAHHBIE U
Hesems JieNlaTh COOTBETCTBYIOIINE BbIBO/IbI. OOBSCHUTD
MOTEHIIMATIbHBIE IPUMEHEHHS https://resh.edu.ru
€CTeCTBEHHOHAYYHOT'0 3HAHUS JJIs 00IIEeCTBa.
Pa3nen 8. 7KusHeHHBIH HUKJ KJIeTKHU (6 4acoB)
44. 15 Marpuunsiii cuntes JJHK OOBSICHUTH TOTCHIIMATHHBIC TPUMCHEHUS
Hezems €CTECTBEHHOHAYYHOI'0 3HAHUS /1715 OOILECTBA;

OueHuTh ¢ Hay4YHOU TOUKH 3pEHHUS IIpeIaracMble
croco0bl U3yYeHMsI JAHHOTO BOIPOCA.

https://resh.edu.ru
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45. 15 XPpOMOCOMBEI. BcnoMHUTE ¥ MPUMEHUTH .
Hezes ’ COOTBETCTBYIOIIHE CCTCCTBepHHOHay‘IHLIe 3HAHUSL. hitps://resh.edu.ru/subj ef:t/.S/IO/
https://foxford.ru/wiki/
OOBSACHUTH OTEHIMATHHBIC TPUMEHEHHS . :
biologiya
€CTECTBEHHOHAYYHOTI'0 3HaHUs JJIs 001IecTBa
46. 16 [lenenue KiIeTKu — MHUTO3 YMeHnue u3BiaekaTb HHPOPMAIUIO U3 Pa3HBIX https://resh.eduru
Heemst HCTOYHUKOB
47. 16 Tune! knerok. Kapuokunes n IIpoBeneHMe 3JIEMEHTApHBIX SKCIIEPUMEHTOB U
Hesens urokuHes. JlabopatopHas pabora HaOroieHuil ¢ onucaHueM 1enel, BeiBikenneM | https://resh.edu.ru/subject/5/10/
No6 «Habmronenne MuTo3a B KJIIETKaxX runoTe3 (TIPenoI0KEHNH ), TIOTyISHHUS] HOBBIX https://foxford.ru/wiki/
KOHUYHMKA KOpEIIKa JTyKa (Ha TOTOBBIX ¢axToB. Onvicanue ¥ UHTEPIIPETALUs TaHHBIX C biologiya
MHUKpOIpenapaTax)» 11eJ16I0 000CHOBAHMS BBIBOJIOB
48. 16 Peryisuus :KM3HEHHOTO LIUKJIA KJIETOK OOBsACHUTH NOTEHIIMATbHbBIE TPUMEHEHHS
Hezes €CTECTBEHHOHAYYHOI'0 3HAHUS /7S OOLECTBA;
OTJIMYaTh apTyMEHTHI, KOTOPbIe OCHOBAHbI HA https://resh.edu.ru
Hay4HBIX JI0Ka3aTelIbCTBAX, OT apIyMEHTOB,
OCHOBAHHBIX Ha JPYTUX COOOpaKEHUSIX
Paznen 9. Crpoenne u pyHkuuu opranu3mos (15 yacoB)
49. 17 OpranusM Kak eIMHOe LIeI0e OOBSICHUTH OTEHLIMATbHBIE IPUMEHEHUS
Hesems €CTECTBEHHOHAYYHOT'0 3HAHUS /715 OOIECTBA;
OTJIMYATh aPTyMEHTHI, KOTOPbIE OCHOBaHbI Ha https://resh.edu.ru
Hay4HbIX JI0Ka3aTelbCTBAX, OT apIyMEHTOB,
OCHOBAHHBIX Ha JPYTUX COOOpaKEHUSIX
50. 17 Txanu pacrenuii. JlaboparopHas IIpoBeneHue 31eMEHTapHBIX YKCIIEPUMEHTOB U
HEeZeus pabora No7 «3yueHue TkaHei HaOJIOZICHUH C ONMCAHUEM IIeJIeH, BHIIBUKEHUEM
pacTeHu» runote3 (MpearnoI0KeH ), MOTyUYeHUsT HOBBIX https://resh.edu.ru
¢axToB. Onricanne ¥ UHTEPIIPETALUS TaHHBIX C
11eJIbI0 000CHOBAHHUS BBIBOJIOB
51. 17 TkaHM )XMBOTHBIX U YEJIOBEKA. BcnoMHUTB ¥ IPUMEHNUTH COOTBETCTBYIOLINE )
https://resh.edu.ru
Heemst €CTeCTBEHHOHAYYHbIE 3HAHUSI.
52. 18 Opranbsl. CHCTEMBI OPTaHOB. YMeHne u3BiaekaTb HHPOPMaIUIO U3 Pa3HbIX https://resh.edu.ru/subject/5/10/
Hesens HCTOYHUKOB https://foxford.ru/wiki/
biologiya
53. 18 Omnopa Tena opraHu3MoB AHaJIM3UPOBATH, UHTEPIPETHUPOBATH JJAHHBIE U https://resh.edu.ru
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Heens JiefaTh COOTBETCTBYIOMINE BHIBOJBI. OOBSICHUTH
MOTEHIIMaJIbHbIe TPUMEHEHUS
€CTECTBEHHOHAYYHOTr'0 3HaHMsI JI7Isl O0IIECTBa.
54. 18 JIBrnKeHne opraHu3MoB PacrioznaBatsp, HCIIONIB30BaTh U CO34aBaTh https-//resh.eduru
Heaes 00BSICHUTEILHBIE MOJICTTH U TIPE/ICTABIICHHUS. : -
55. 19 IIuraHue opraHu3MoB. BcnioMHUTH ¥ IPUMEHUTH COOTBETCTBYIOLINE
Hezens [TumeBapuTenbHas cucTemMa yenoBeKa €CTeCTBEHHOHay4YHble 3HaHUsA. OOBIACHUTH https://resh.eduru
MOTEHLIMAJIbHbIE IPUMEHEHUS
€CTECTBEHHOHAYYHOI'0 3HaHHUS JUIsl 001ecTBa
56. 19 JlpixaHue opraHu3MoB. JlpIxanue AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHBIE U
Hezens YyelioBeKa JIeNIaTh COOTBETCTBYIOIINE BbIBOIbI. OOBSICHUTD )
[IOTEHLIMAJIbHBIC IPUMEHEHUS —
€CTEeCTBEHHOHAYYHOT'0 3HaHMsI JI7Isl 00IIeCTBa.
57. 19 TpaHcHoOpT BElIECTB y OPraHu3MOB YMeHue u3BiekaTb HHPOPMALIUIO U3 Pa3HBIX https://resh.eduru
Heens HMCTOYHUKOB
58. 20 KpoBeHocHas cuctema o3BOHOUHBIX OOBSICHUTH OTEHLIMATIbHBIE IPUMEHEHUS
Hezens JKUBOTHBIX U YETIOBEKa €CTECTBEHHOHAYYHOT'O 3HAHUS ISl OOIIIECTBA; https-//resh.eduru
OueHuTh ¢ Hay4YHOU TOUKH 3pEHHUS MIpeIaracMble ] =
crocoObl M3yUeHus: JAHHOTO BOMpOca.
59. 20 Brinenenue y opranu3moB Pacno3naBatk, uCnoyib30BaTh U CO37aBaTh https://resh.eduru
Hegens 00BSICHUTENbHBIE MOJICTTU U MIPEACTABICHHUSI. ] "
60. 20 3amura y OpraHu3MoB BcnoMHUTH ¥ MPUMEHHUTH COOTBETCTBYIOIINE
Hezaens €CTeCTBEHHOHay4HbIe 3HaHUS. OObSICHUTD https-//resh.eduru
MOTEHLIMAJIbHbIE TPUMEHEHUS
€CTECTBEHHOHAYYHOI'0 3HaHUS JJIsl 00IIecTBa
61. 21 MMMyHHas cuctema 4einoBeka AHanmM3upoBaTh, MHTEPIPETUPOBATH JAHHBIE U
HeAens JieNaTh COOTBETCTBYIOIINE BBIBO/IBI. OOBSCHUTD https-//resh.eduru
MOTEHLIMaJIbHbIE TPUMEHEHUS
€CTeCTBEHHOHAYYHOT'0 3HAHUS JJIsl OOIIECTBA.
62. 21 PaznpaxumMocts u perynsuus y YMeHue u3BiaekaTb HHPOPMAIUIO U3 Pa3HBIX https://resh.edu.ru
Heaens OpraHHU3MOB HUCTOYHUKOB
63. 21 ['ymMopalibHast peryJisius | OOBSACHUTH MOTCHITMATBHBIC TPUMEHEHUS https://resh.edu.ru/subject/5/10/
Hees SHIOKPUHHASI CHCTEMA YKHUBOTHBIX U €CTECTBCHHOHAYYHOT'O 3HAHHUS JUIs OOIIECTRA; https://foxford.ru/wiki/
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YCI0BCKa

OueHuTh ¢ Hay4YHOU TOUKH 3pEHHUs MIpearaeMble
cnoco0bl U3y4eHHsI JAaHHOTO BOIPOCA.

biologiya

Pa3nen 10. PasmHokeHne U pa3BUTHE OPraHu3MoB (8 4acoB)

64. 22 DopMBbI pa3MHOXKEHHSI OPTaHU3MOB Pacno3HaBath, HCIIOIB30BaTh M CO3/1aBATh https-//resh.eduru
Heaens 00BSICHUTEIILHBIE MOJICTTH U TIPE/ICTABIICHHUS. : -
65. 22 ITonoBoe pa3zMHOKEHUE BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOLIHE
HeJIels €CTeCTBEHHOHay4YHbIe 3HaHMs. OOBICHUTH )
IOTEHUIUAIbHBIE IPUMEHEHUS ittps./resh.cdu.m
€CTECTBEHHOHAYYHOT'0 3HAHUS TSI OOIIeCTBa
66. 22 Meiio3 AHanu3upoBaTh, UHTEPIPETUPOBATDH JaHHbBIE U
HeJIels JiefaTh COOTBETCTBYIOMINE BHIBOIbI. OOBSCHUTD )
NOTEHUIHAIbHBIE IPUMEHEHUS https://resh.cdu.m
€CTECTBEHHOHAYYHOT'0 3HAHUS I OOIIEeCTBA.
67. 23 l'amerorenes. O6pa3oBanue u YMeHue u3BIeKaTh HHPOPMAITHIO U3 PA3HBIX https://resh.edu.ru/subject/5/10/
Heens Pa3BUTHE TIOJIOBBIX KIICTOK. UCTOYHUKOB https://foxford.ru/wiki/
biologiya
68. 23 NunuBuayansHOE pa3BuTHE OOBSICHUTH TOTEHLIMATbHBIE TPUMEHEHUS
HeOens OpraHU3MOB — OHTOTEHE3 €CTeCTBEHHOHAYYHOT'O 3HAHHUS ISl OOIIECTRA; https://resh.eduru
OueHuTh ¢ Hay4YHOU TOYKH 3pEHHUs MIpeaIaracMble ] =
CIOCOOBI M3yYEHHMsI TAaHHOT'O BOIIPOCA.
69. 23 3akiaJKa OpraHoOB U TKaHEW U3 Pacmno3naBartk, HCIIOJIB30BATh U CO3/1aBaTh https://resh.edu.ru
HeOeHs 3apOBIIIEBHIX JINCTKOB O0OBSICHUTEIIbHBIE MOJICTTH U TIPE/ICTABIICHUS : =
70. 24 Poct u pa3BuTHE KUBOTHBIX. [IpoBeneHue 351eMEHTApHBIX SKCIEPUMEHTOB U
Henens HaOJIOZICHUH C ONMCAHKUEM IIeJIe, BeIBIKeHneM | https://resh.edu.ru/subject/5/10/
rUnoTe3 (MPernoioKeHuil), HOTyYeHUs! HOBBIX https://foxford.ru/wiki/
¢dakroB. Onucanye U UHTEPIpETaus JaHHbIX C biologiya
1[eJIbI0 000CHOBAHUS BBIBOJOB
71. 24 Pa3zMHOXeHME U pa3BUTUE PACTECHHI. [IpoBenenue 3meMEeHTapHbBIX YKCIIEPUMEHTOB U
HeIens HaOJII0IEHUI ¢ OITMCAHKMEM IIEJICH, BBIIBHIKCHUEM

runote3 (IPeanoI0KEeHNH ), TTOTyISHUS] HOBBIX
¢axToB. OnMicaHne ¥ UHTEPIIPETALUS TaHHBIX C
11eJTbI0 000CHOBAHMS BBIBOJIOB

https://resh.edu.ru

Pa3nen 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M MI3MEHYMBOCTH OPraHu3MoB (2 yaca)
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72. 24 Hcropust CTAaHOBIICHHS M pa3BUTHUSA AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
Hezens TeHETUKH KaK HAyKu €J1aTh COOTBETCTBYIOIINE BBIBOIbI. OOBSICHUTD
8 y A yrom 8 https://resh.edu.ru
MOTCHIINATbHBIC TPHUMCHCHUS
€CTeCTBEHHOHAYYHOT0 3HaHMsI /715l 00IIecTBa.
73. 25 OcCHOBHBIE TIOHATHUS U CUMBOJIBI YMeHnue u3BiaekaTb HHPOPMAIUIO U3 Pa3HBIX https://resh.edu.ru/subject/5/10/
Henens T€HETHUKU. HCTOYHHUKOB https://foxford.ru/wiki/
biologiya
Paznen 12. 3akoHoMepHoCcTH HacjaeacTBeHHOCTH (10 yacoB)
74. 25 3aKOHOMEPHOCTH HACIEI0BaHUS YMeHue u3BiaekaTb HHPOPMAIUIO U3 Pa3HBIX https://resh.edu.ru/subject/5/10/
Heems npu3HaKoB. MoHOTHOpUIHOE HCTOYHUKOB https://foxford.ru/wiki/
CKpEIIMBAHUE. biologiya
75. 25 [uTomoruyeckre OCHOBBI PacnioznaBatp, HCIOJIB30BATh U CO31aBATh https://resh.edu.ru
Heens MOHOTHOPUAHOIO CKPEIIMBAHUS 00BSICHUTENIbHBIE MOJICIU U NIPEACTABICHHUSI. ] —
76. 26 AHanusupylouiee cKpeluBaHue. BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOLIHE
Hezens Henonnoe nomuHupoBanue €CTeCTBEeHHOHay4YHbIe 3HaHUs. OOBACHUTH
a a p Y https://resh.edu.ru
MOTCHIIUATbHBIC TPUMCHCHUS
€CTECTBEHHOHAYYHOT'0 3HAHUSA ISl 00IIeCTBa
77. 26 UTHOPUTHOE CKPEIIMBAHUE. AHaNM3UpOBaTh, UHTEPIPETUPOBATH JAHHBIE U .
Henens g P P nenaThb COlz)TBeTC”TB IOLI[)II/IE BLI]I:OLLLI OJI6L$ICHI/ITL https://resh.edu.ru/subject/5/10/
y ' https://foxford.ru/wiki/
MOTCHIINATbHBIC TPHUMCHCHUS - :
biologiya
€CTeCTBEHHOHAYYHOT0 3HaHMsI /715l 00IIecTBa.
78. 26 HUTOJIOTHYECKUE OCHOBBI YMeHne u3Biaekatb HHPOPMaIUIO U3 Pa3HbIX
1 bop p https://resh.edu.ru
HeAens JUTHOPUTHOTO CKpEIIHBAHMS HMCTOYHUKOB
79. 27 CueluieHHOe HaCJIEI0BaHNE OOBSCHUTH MTOTCHITHATHHBIC TPUMEHEHUS
Heens MPU3HAKOB €CTECTBEHHOHAYYHOTO 3HAHMS ISl OOIIeCTBa;
a p Y g Hl ’ https://resh.edu.ru
O1eHUTh ¢ HAYYHOUW TOYKH 3PCHHUS MpejiaracMble
Croco0bl M3yUeHHs: JAHHOTO BOMIPOCaA.
80. 27 XpOMOCOMHas TEOPHUSI Pacnio3naBaTh, HCMIONB30BATh U CO37aBATh
https://resh.edu.ru
HeAens HACJICJICTBEHHOCTH 00BSICHUTENLHBIC MOJICITU M MIPEACTABICHHUSI.
81. 27 I'eneruka nona BcrioMHUTH M1 TPUMEHHUTH COOTBETCTBYIOIIUE
HeJes €CTeCTBCHHOHay4YHbIC 3HaHUs. OOBICHUTH

IMOTCHIUMAJIBHBIC IIPUMCHCHUA
CCTCCTBCHHOHAYYHOI'O 3HAHMA TJIA 06H.[€CTBa

https://resh.edu.ru
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82. 28 ['eHOTHI Kak LIEIOCTHAsI cUcTEMaA AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbIE U
Hezens JIeNIaTh COOTBETCTBYIOIINE BbIBOIbI. OOBSICHUTD https-//resh.eduru
MOTCHIINATbHBIC TPHUMCHCHUS
€CTeCTBEHHOHAYYHOT0 3HaHMsI /715l 00IIecTBa.
83. 28 ['eneTndeckuii KOHTPOJIb PA3BUTHS YMenne u3Biaekatb HHPOPMAIIUIO U3 Pa3HBIX https://resh.edu.ru/subject/5/10/
Henens pacTeHul, KUBOTHBIX U YEJIOBEKA HCTOYHHUKOB https://foxford.ru/wiki/
biologiya
Paznen 13. 3akoHOMEpPHOCTH U3MEHUYHMBOCTH (6 YacoB)
84. 28 M3MeHuYnBOCTh NpU3HAKOB. Buabl Pacno3naBaTth, HCIIOIB30BATh U CO3/1aBaTh https://resh.edu.ru
Heaens W3MEHYMBOCTH 00BSICHUTENLHBIC MOJICITU M MIPEICTABICHHUSI. ] -
85. 29 MoaudukanroHHass K3MEHIYUBOCTh BcrioMHUTE M1 TPUMEHHUTH COOTBETCTBYIOIIUE
HeJes €CTeCTBCHHOHay4YHbIC 3HaHUsA. OOBICHUTH https-//resh.eduru
MOTEHILIMaJIbHbIE TPUMEHEHUS
€CTECTBEHHOHAYYHOTO 3HAHHUS JUIsI 00IIECTBA
86. 29 BapuanuoHnHslii psn v BapuanimoHHas [TpoBeneHme 27IeMEHTapHBIX SKCIIEPUMEHTOB U
HeJems kpuBas. JlabopaTopHas pabora NQE% HaOJIIOICHUH C OMHMCAHHEM LENeH, BLUBHKEHHEM | | tps:/resh.edu.ru/subject/5/10/
«MccnenoBanue 3akOHOMEpHOCTEH runoTe3 (MpearnoaoKeHH ), MOTyUYeHUsT HOBBIX https://fox ford ru/wiki/
. ps://foxford.ru/wiki
MOIU(DHUKAITIOHHOW H3MEHUHUBOCTH. ¢dakroB. OnricaHue U MHTEPIPETAIUs JAHHBIX C biologi
[TocTpoeHue BapuaIioOHHOTO psija U 1EJIbI0 000CHOBAHUS BHIBOJIOB S
BAPUALIMOHHON KPUBOI»
87. 29 I'eHoTHNMUECKass U3MEHYUBOCTbD. AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
HeeIs KoMOuHaTuBHASI HK3MEHUYNBOCTH JIeJIaTh COOTBETCTBYIOIINE BBIBOIbI. OOBSICHATH https-//resh.eduru
MOTEHIIMaJIbHbIe TPUMEHEHUS
€CTECTBCHHOHAYYHOTO 3HAHMSI JIJIs OOIIeCTBA.
88. 30 MyTanuoHHas H3MEHYHUBOCTb. YMeHue u3BjiaeKkaTb HHPOPMALIUIO U3 PAa3HBIX https://resh.edu.ru/subject/5/10/
HeJes HMCTOYHHKOB https://foxford.ru/wiki/
biologiya
89. 30 3aKOHOMEPHOCTH MYTAI[MOHHOTO OOBSCHUTH TOTCHITHATBHBIC TPUMEHEHUS
Heens nporecca. DMUTreHETHKA U €CTECTBEHHOHAYYHOT'O 3HAHUS TSI OOIIECTBA; https-//resh.eduru
SIUTCHOMHKA O1LIeHUTH ¢ HAYYHOU TOYKHU 3pEHUS MpeiaracMble ] .
Croco0bl M3yUeHHs: JAHHOTO BOMIPOCaA.
Pa3nen 14. I'eneTuka yesoBeka (3 yaca)
90. 30 | Tenernxa uenoseka. Ilpaktuueckas | IIpoBecHNE YIEMEHTAPHBIX SKCICPUMEHTOB U | https://resh.edu.ru
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HEenens pabota Ne6 «CocTaBieHHe U aHAITN3 HaOMIOEHUH C OMMMCAHUEM LIETEH, BBIIBHKEHHEM
POZIOCTIOBHOM» runote3 (MpearnoI0KeH ), MOTyUYeHUsT HOBBIX
¢axToB. Onricanne ¥ UHTEPIIPETALUS TaHHBIX C
11eJ1bI0 000CHOBAHUS BBIBOJIOB
91. 31 Meroasl MEIUIIMHCKON T€HETUKH AHanmM3upoBaTh, NHTEPIPETUPOBATH JAHHBIE U
Hesems JieNlaTh COOTBETCTBYIOIINE BbIBO/IbI. OOBSCHUTD https-//resh.eduru
MOTEHIMATIHHBIE IPHMEHEHHSI
€CTECTBEHHOHAYYHOT'0 3HAHUS JJIsl OOLIEeCTBA.
92. 31 3Ha4YeHHE MEIUIIMHCKON T€HETHKH B OOBSICHUTH OTEHLIMATbHBIE IPUMEHEHUS
Hesens NPEOTBPALICHUN U JICUCHUH €CTECTBEHHOHAYYHOT'0 3HAHUS JJIs1 OOIIECTBA; https-//resh.eduru
reHeTndyeckux 3a0oneBanuii yenoBeka | ONEHUTH ¢ HAYYHOW TOUKH 3pEHUs IpejiaracMbie ] =
croco0bl U3yYEHHsI JAHHOTO BOIPOCA.
Paznea 15. Cenexkunsi opranusmos (4 yaca)
93. 31 OCHOBHBIE TIOHATHUS CEJEKIUH. [IpoBenenue 3nmeMeHTapHBIX IKCIEPUMEHTOB U
Heens JlaGopaTtopHas padora Ne9 «/3ydeHue | HaONMIOACHUN C OMMMCAHKUEM IIeNIeH, BeIABIKeHHeM | https://resh.edu.ru/subject/5/10/
COPTOB KYJBTYPHBIX PACTCHUH H runote3 (IpeanoioKeHUH ), MOTYyICHUS HOBBIX https://foxford.ru/wiki/
MTOPOJT JOMAIITHUX YKHBOTHBIX) ¢dakToB. OnricaHWe ¥ HHTEPIIPETAIUS JAHHBIX C biologiya
11eJ1bI0 000CHOBAHMS BBIBOJIOB.
94. 32 MeTobI CeNneKIIMOHHOM paboTHlI. YMeHnue u3BjaekaTh HHPOPMAIHIO U3 Pa3HBIX https-//resh.eduru
HEIest HCTOYHUKOB
95. 32 JlocTukeHUs CeNeKIUU pacTeHUH U [TpoBeneHme seMEHTapHBIX SKCIIEPUMEHTOB U
Henels *KUBOTHBIX. [IpakTrueckas pabora No7 | HaOJIOJCHUI C ONMMCAaHUEM IIeJieH, BeIIBIKeHHEeM | https://resh.edu.ru/subject/5/10/
«IIpuBHBKa pacTeHUID runoTe3 (MpearnoIoKeH ), MOTyUYeHUsI HOBBIX https://foxford.ru/wiki/
¢axToB. Onricanne ¥ UHTEPIIPETALUS TaHHBIX C biologiya
11eJ1bI0 000CHOBAHUS BBIBOJIOB
Pa3jen 16. BuorexHnosiorus u cHHTEeTHYeCKasi 0uoJ10rus (6 4acoB)
96. 32 CoxpaHeHnue, U3yueHue u YMeHue u3BjiaekaTb HHPOPMALIUIO U3 Pa3HBIX
Hezens UCIOJIb30BaHNE TE€HETUUECKIX HUCTOYHUKOB https://resh.edu.ru
pecypcoB
97. 33 buoTexHosorust Kak Hayka u OTpacib HpOBeI[eHI:Ie SMEMEHTAPHEIX SKCIIEPUMEHTOB M https://resh.edu.ru/subject/3/10/
Heems npousBocTBa. [IpakTuyeckast pabora | HaOMIOJACHUH C ONMCAHUEM LieNeH, BBIABIKEHHEM

No8 «M3yueHne 0ObEKTOB
OMOTEXHOJIOTHI

runote3 (TIPenoI0KEHUH ), TIOTyISHUS] HOBBIX
dakroB. OnricaHre U HHTEPIPETAIUS JAHHBIX C

https://foxford.ru/wiki/
biologiya
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LEJBI0 000CHOBAHUS BEIBOJOB

98. 33 OcHOBHbIE HAIIPABJICHUS PacniozHaBath, UCIOJIB30BATh U CO34aBATh https://resh.edu.ru
HeJels CUHTETHUYECKOM Onosioruu 0O0BSICHUTENbHBIE MOJIEIIU U NIPEACTABICHHUSI. ] -
99. 33 XpOMOCOMHasl ¥ TEHHAsl NHXKECHEPUSI. BcnoMHUTB ¥ IPUMEHUTH COOTBETCTBYIOLIHE
Hezens MeaunuHckre GMOTEXHOJIOTUI €CTeCTBEHHOHay4YHble 3HaHUsA. OOBIACHUTH )
https://resh.edu.ru
MOTEHIMATIbHBIC TPUMEHEHHS
€CTECTBEHHOHAYYHOI'0 3HaHHUS JUIsl 001ecTBa
100. 34 [loBTOpEHME MpOIEHHOTO MaTepuana | AHaJIM3UPOBATh, MHTEPIPETUPOBATH JaHHbBIE U .
Hezes P 3a KyI[))C IHO KJacca. ’ JenaTh COIz)TBeTC’TBYIOHI_)II/IIC) BBI]I;)OI[BI. OI[6T>SICHI/ITI) hitps://resh.edu.ru/subj egt{S/lO/
https://foxford.ru/wiki/
MOTEHLIMAJIbHbIE IPUMEHEHUS ; :
biologiya
€CTECTBEHHOHAYYHOT'0 3HAHUS JJIsl OOLIECTBA.
101. 34 HroroBas KoHTpoJbHAs paboTa
Hesesl
102. 34 Pabora Hax ommbOkamu. Benukue OOBSICHUTH OTEHLIMATbHBIE IPUMEHEHUS
Hesens OMOJIOTNYECKNE OTKPBITHSL. €CTECTBEHHOHAYYHOT'0 3HAHUS /7151 OOIECTBA;
OueHuTh ¢ Hay4YHOU TOUKH 3pEHHUS IIpearacMble
cnoco0bl U3y4eHHsI JAaHHOTO BOIPOCA.
Kanennapuo-remarudeckoe mianuposanue no «buosorus» (11 kiace, yriy0JieHHbII YPOBEHb)
Ha 2023-2024 yyeOHbIii roa
Yunreas bBymyesa E.A.
Ne | Jlata npoBeaeHust Tema ypoka PopmupoBanue GPYHKIHOHAILHOI DJIeKTPOHHBIe (HM(pPOBbIE)
YPOKa | TmuIaH paxr rPpaMOTHOCTH o0pa3oBaTesbHbIE pecypchl
Pa3pnea 1. buoJsiorus kak Hayka (1 yac)
! OpomonionHas Teopus Y. Jlapsuna AHAHM3HPOBATS, UHTCPNPETHPOBATH JAHHEIC U https://resh.edu.ru
JIENIaTh COOTBETCTBYIOIINE BBIBOIbI
2 JIBMDKYIIME CHITBI SBOJIFOLIMYU BUJIOB 110 |  AHaJIM3MpPOBATh, HHTEPIPETUPOBATH JaHHbBIE U _
Y. Japsuny JeN1aTh COOTBETCTBYOIINE BBIBOJIBI https://resh.edu.ru
3 bopn0a 3a cymiecTBoBaHue, AHaIM3UPOBATh, MHTEPIPETHPOBATH JTAHHBIE 1 https://resh.edu.ru
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€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

ACJIaTb COOTBCTCTBYIOIIUC BBIBOAbL

4 DopMHUpPOBAHNE CUHTETUYECKON AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U https://resh.edu.ru
TEOPHUH IBOJIIOLIUN JieNlaTh COOTBETCTBYIOIINE BHIBO/IBI
5 DTarsl 3BOIOIMOHHOTO TpoIecca: AHanmM3upoBaTh, UHTEPIPETHPOBATH JAHHBIC U hitps://resh.edu.ru
MHUKPO3BOIIOIUS U MAKPO3BOJIOLIUS JieNlaTh COOTBETCTBYIOIINE BBIBO/IBI
6 [Momynsiust — syeMeHTapHast AHamM3upoBaTh, UHTEPIPETHPOBATH JAHHBIC U
GIII/IHyI/IHa SBOJIOLHMHA ’ /:[enr;rb CO(’)TBGTCI”)[BI;IOIHII)/IG BBIBOJIBI https:/resh.edu.ru
7 3aKOH TeHETHYECKOTO PABHOBECHS AHanmM3npoBaTh, UHTEPIPETHPOBATH JAHHBIC U
JIx. Xapau, B. BaitaOepra. JIeTIaTh COOTBETCTBYIOIINE BBIBOIBI
JlaboparopHast paboTa «BrIsBiIcHHE https://resh.edu.ru
W3MEHYMBOCTH Y 0COOEH 0JTHOTO
BUTIA»
8 DneMeHTapHbIe (PaKTOPHI ABOFOIIUN AHaJM3UPOBATE, HHTCPNPETUPOBATS IAHHEIC H https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIIKE BBIBOIBI
9 B¢ ekt ocnoBarens. Ippexr AHanm3upoBaTh, UHTEPIPETHPOBATH JAHHBIC U hitps://resh.edu_ru
OyTBLIOYHOTO TOPJIBIIIKA JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI : E—
10 Murpauuu. M3011uu momy sy AHanm3upoBaTh, UHTEPIPETHPOBATH JAHHBIC U hitps://resh.edu_ru
reorpaduyeckas, Ononoruyeckas JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI : —
11 EcrecTBennslit oTO0p — AHanu3upoBaTh, UHTEPIPETUPOBATDH JaHHbBIE U htps:/resh.edu.ru
HANPAaBIAIOMUN (HAKTOP HBOIIOLUN JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI : S
12 TonoBoi 0160p AHanu3upoBaTh, UHTEPIPETUPOBATDH JaHHbBIE U https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BbIBO/IBI
13 [Tprcnoco0IeHHOCTh OPTaHU3MOB KaK AHanm3upoBaTh, MHTEPIPETHPOBATH JAHHBIC U
pe3yabTaT MUKPOABOIIOLMH. JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI
JlaboparopHas padota «3yuenue https://resh.edu.ru
apoMop(h030B ¥ UINOATANITAIINH Y
pacTEeHUN U KUBOTHBIX»
14 [Tpumeps! npucnocobaeHu y AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U

OpraHu3MoB: MOP(OJIOTHYECKHE,
¢usHosornueckue, OMOXUMHUECKHE,

ACJIaTb COOTBCTCTBYIOIIUE BBIBOAbL

https://resh.edu.ru
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noBeneHueckue. Jlaboparopuas
pabora «IIpucnocobnenus
OpraHu3MoOB U UX OTHOCUTCIIbHAs
11eTIECO00PA3HOCTHY

15 Bun, ero kpurepun u CTpyKTypa. AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
JlaGoparopHas padora «CpaBHeHHE JIeJIaTh COOTBETCTBYIOIINE BHIBOIBI
BHIO E o fmp (bIZ)J'IOFI/I‘ICCKF()) My https://resh.edu.ru
KPUTEPHUIO»
16 CrpykTypa Buza AHaNM3upoBaTh, THTEPIPETUPOBATH TAHHBIE U https:/resh.edu.ru
JIEJIaTh COOTBETCTBYIOIINE BBIBOIBI
17 Bunoo6pas3oBanue kak pe3ynbTar AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U https://resh edu.ru
MUKPOIBOTIOIIUI JIeJIaTh COOTBETCTBYIOIINE BHIBOIBI
18 CBs13b MUKPO3BOJIIOLIMH U AHanM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
3nn,ueMHoJfomH JICJ'IIZITI) CO(’)TBeTCI”)FBI})/}OHIII)/Ie BBIBOZEI https://resh.edu.ru
19 Maxpo3BoOIIHSL. AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
[TanieoOHTONOTHYECKUE METOIBI JieJIaTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
W3YYEHHUS SBOJIOIHNH
20 Bbuoreorpaduueckne MeToIbI AHanu3upoBaTh, THTEPIPETUPOBATH JaHHBIE U hitps://resh.edu.ru
W3YYEHHUS SBOJIOIHNH JIeNIaTh COOTBETCTBYIOIINE BbIBOIBI : —
21 OMOPHOIOTHYECKHE U CPAaBHUTEIHHO- AHanu3upoBaTh, THTEPIPETUPOBATH JaHHBIE U
Mop(hoIoruuecKre METOIbl U3YYeHUS JieJ1aTh COOTBETCTBYIOIIME BBIBOJIbI https://resh.edu.ru
ABOJIIOIIUU
22 MonekynspHO-reHETUYECKHE, AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIC U
OMOXMMHYECKHE U MAaTEeMaTUIECKUE JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
METO/IbI U3YUYECHHSI IBOJTIOLUU
23 OO1u11e 3aKOHOMEPHOCTH HBOJITIOLMU AHAJUSUPOBATE, UHTEPIPETHPOBATE IAHHKIE H https://resh.edu.ru
JIEJIaTh COOTBETCTBYIOIINE BHIBOIBI
24 AnanTUBHAs paguarysl. AHanu3upoBaTh, THTEPIPETUPOBATH JaHHBIE U htps:/resh.eduru
HepaBHOMEpHOCTH TEMIOB BOIOINH JIeJIaTh COOTBETCTBYIOIINE BbIBOIbI : —
25 HayuHble rUIOTE3bI MPOUCXOKICHUS AHanu3upoBaTh, MHTEPIPETUPOBATH JTaHHBIC U

JKA3HU Ha 3eMie

ACJIaTb COOTBCTCTBYIOIIUE BEIBOAbL

https://resh.edu.ru



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

26

JloHay4HbIe peACTaBICHUS O
3apOXKICHUU KU3HU

AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
JlenaTh COOTBETCTBYIOIINE BBIBO/BI

https://resh.edu.ru

27 OcCHOBHBIE Tarbl HEOPTAHUYECKON AHanM3UpOBaTh, UHTEPIPETUPOBATH JAHHBIE U
https://resh.edu.ru
HBOJIIOLIUU JIeJIaTh COOTBETCTBYIOIINE BHIBOIBI
28 AHaNM3UpOBaATH, THTEPIIPETUPOBATH TAHHBIE U
['unoTtesbl 3apoKACHUS )KU3HU P ’ prpeThp A https://resh.edu.ru
JIeNIaTh COOTBETCTBYIOIINE BBIBOIBI
29 Ucrtopus 3emiu u MeToabl €€ AHaNM3UpOBaTh, UHTEPIPETUPOBATH JTAHHBIC U
uzyuenus. JlaboparopHas padora JiefaThb COOTBETCTBYIOIINE BHIBO/IBI
https://resh.edu.ru
«3ydeHne u onrMcaHue UCKOMaeMbIX
OCTaTKOB JAPEBHUX OPTaHU3MOB)»
30 HauanpHbie sTarbs opraHndeckoi AHanM3UpOBaTh, UHTEPIPETUPOBATH JAHHBIE U
https://resh.edu.ru
HBOJIIOLIUU JIeNIaTh COOTBETCTBYIOIINE BHIBOIBI
31 AHaNM3UpOBaATH, THTEPIIPETUPOBATH TAHHBIE U
DBOIIOLUS YKApPUOT P ’ prpeThp A https://resh.edu.ru
JIeNIaTh COOTBETCTBYIOIINE BBIBOIBI
32 OCHOBHBIE Tarbl YBOJTIOIUN AHaNM3UpOBaTh, UHTEPIPETUPOBATH JTAHHBIC U
pacturenbHoro mupa. [Ipaktuueckas JiefaTh COOTBETCTBYIOIINE BHIBO/IBI
. https://resh.edu.ru
pabota «M3y4yeHnne ocoOeHHOCTEH
CTPOEHHMSI PAaCTEeHHUI Pa3HBIX OTIEIIOBY
33 OCHOBHBIE 3TaIlbl 3BOJIIOINH AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbBIE U
https://resh.edu.ru
KUBOTHOTO MHpa JIeNIaTh COOTBETCTBYIOIINE BHIBOIBI
34 OBoJonys )KMBOTHBIX. [IpakTrdeckas AHaNM3UpOBaTh, UHTEPIPETUPOBATH JTAHHBIE U
pabora «/3yuenue ocoGeHHOCTEH JienaTh COOTBETCTBYIOIINE BHIBO/IBI https://resh.edu.ru
CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX)»
35 PazBuTue xu3HU Ha 3eMJie 10 3pam U AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U
https://resh.edu.ru
nepuoiam JiefaTh COOTBETCTBYIOIINE BHIBOIBI
36 MaccoBble BEIMUpPaHHS — AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U httos://resh.ed
ps://resh.edu.ru
9KOJIOTMYECKHUE KPU3UCHI IPOLIIOT0 ACJIaTb COOTBCTCTBYIOIIUEC BBIBOJBI
37 CoBpeMeHHBIN FKOJIOTMYECKUI AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U httos://resh.ed
s://resh.edu.ru
KpH3HC, €ro 0COOEHHOCTH ACJIaTb COOTBCTCTBYIOIIUC BBIBO/bL P
38 CoBpemeHHas cuctema AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U

OpPraHn4CCKOIoO MpouuIoro

ACJIaTb COOTBCTCTBYIOIIUC BBIBO/bL

https://resh.edu.ru



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

39

OCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpPraHHU3MOB

AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
JlenaTh COOTBETCTBYIOIINE BBIBO/BI

https://resh.edu.ru

40 AHaNM3UpoOBaATH, THTEPIIPETUPOBATH TAHHBIE U
AHTpOMNOJIOTHsI — HayKa O YeJIOBeKe P ’ prpeThp A https://resh.edu.ru
JIeNIaTh COOTBETCTBYIOIINE BBIBOIBI
41 PazBuTue npeacrapiieHuit o AHaNIN3UPOBATH, UHTEPIIPETUPOBATH TAHHBIE U httos://resh.ed
s://resh.edu.ru
MIPOUCXOXKICHUN YeJIOBEKa JiefaTh COOTBETCTBYIOIINE BHIBO/IBI D
42 MecTo 4enoBeka B CHCTEME AHaNM3UpOBaTH, HHTEPIPETUPOBATH JaHHBIC U
opranuyeckoro mupa. JJaboparopuas JIeJIaTh COOTBETCTBYIOIINE BHIBOIBI
pabora «/3y4ueHne ocoOeHHOCTEH https://resh.edu.ru
CTPOEHHMSI CKelleTa YeIoBeKa,
CBSI3aHHBIX C TIPSIMOXOXICHACM)
43 AHanmM3upoBaTh, MHTEPIPETUPOBATH JAHHBIE U
JIBMXKyIIME CUITBI aHTPOTIOTEHE3a P ’ pripeTHp : https://resh.edu.ru
JIENIaTh COOTBETCTBYIOIINE BBIBOIBI
44 CooTHolieHne OUOTOTHUECKUX U AHanu3upoBaTh, HHTEPIPETUPOBATH JAaHHbBIC U
COITMANTBHBIX (PAKTOPOB B JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
aHTPOTIOTeHe3e
45 AHaNM3UpOBATH, THTEPIIPETUPOBATH TAHHBIE U
OCHOBHBIE CTaTUN AaHTPOIIOTECHE3a P ’ PILPETIP ! https://resh.edu.ru
JIeNIaTh COOTBETCTBYIOIINE BBIBOIBI
46 AHaNIM3UPOBATH, UHTEPIIPETUPOBATH TAHHBIE U
[TaneoreHeTrka M MajieOreHOMHKA P ’ PHpETHP 5 https://resh.edu.ru
JIENIaTh COOTBETCTBYIOIINE BBIBOIBI
47 AHaNM3UPOBATH, UHTEPIIPETUPOBATH TAHHBIE U
DBOJIOIMS COBPEMEHHOIO YEJIOBEKA P ’ pripeThp A https://resh.edu.ru
JIENIaTh COOTBETCTBYIOIINE BBIBO/IBI
48 UYenoseueckue pacel. [Ipaktuueckas AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U
pabota «/3ydeHne 3KOIOrHUeCKux JIEJIaTh COOTBETCTBYIOIINE BBIBOIbI https://resh.edu.ru
aJanTalii 4eJIoBeKay
49 MeXIUCIUTUTMHAPHBIE METOIBI AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
https://resh.edu.ru
AQHTPOTIOJIOTHH JienaTh COOTBETCTBYIOIINE BHIBOIBI
50 AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
3apoxaeHUE U pa3BUTHE DKOJIOTHH p ’ PIIpETHp A https://resh.edu.ru
JIEJIaTh COOTBETCTBYIOIINE BHIBOIBI
51 Metonasl sxonoruu. JlabopaTopHas AHanu3upoBaTh, HHTEPIPETUPOBATH JAHHBIC U

pabora «l3yueHue MeTo10B
IKOJIOTHUECKUX UCCIIETOBAHHID)

ACJIaTb COOTBCTCTBYIOIINE BBIBO/IbL

https://resh.edu.ru
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52

3HayeHne YKOJIOTHYECKUX 3HAHUN IS
YeIoBeKa

AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
JlenaTh COOTBETCTBYIOIINE BBIBO/BI

https://resh.edu.ru

>3 Okosiorudeckue GpakTopbl AHAH3HPOBATS, UHTEPNPETHPOBATH JAHHEIC H https://resh.edu.ru
JIeNIaTh COOTBETCTBYIOIINE BBIBOIBI
54 Abunornueckue gaktopsl. CBET Kak AHanmM3upoBaTh, NHTEPIPETUPOBATH JAHHBIE U
9KOJIOTHYECKUH (aKTop. JieNlaTh COOTBETCTBYIOIIUE BHIBO/IBI
JlaboparopHast paboTa «BrisBicHHE https://resh.edu.ru
MIPUCTIOCOOJICHUI OPTraHU3MOB K
BIIMSTHUIO CBETa»
55 AGuoTtndeckue haKkTophbI. AHaNM3UpOBATH, UHTEPIIPETUPOBATH TAHHBIE U
Temmeparypa Kak 3KOJOTHYECKHHA JieNIaTh COOTBETCTBYIOIINE BHIBOJIBI
aktop. JlabopaTopHas pabota
E)BBISI]_SHCHI/IG Ilfpl/IClleCOé)JIeHI/Iﬁ e
OpPTaHU3MOB K BIIMSTHHIO
TeMIepaTypb»
56 Abuornyeckue Gaktopsl. BnaxxHocTh AHanmM3upoBaTh, NHTEPIPETUPOBATH JAHHBIE U
KaK 9KOJIOTUYECKUH (aKTop. JieNlaTh COOTBETCTBYIOIIUE BHIBO/IBI
JlaboparopHuast paboTa https://resh.edu.ru
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD»
>7 Cpenbl 0OuTaHNUs OPraHU3MOB AHAJM3HPOBATS, UHTCPIPETHPOBATH JAHHBIC U https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BHIBOJIBI
>8 buonoruueckne puTMbl AHAJIH3UPOBATH, HHTCPIPETHPOBATE NAHHKIE H https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BBIBOIBI
>9 Kuznennsle popMbl OpraHu3MOB AHAJUSUPOBATE, UHTEPIPETHPOBATE IAHHKIC H https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BbIBO/IBI
60 buotnyeckue pakTops AHAJUSHPOBATE, UHTEPIPETHPOBATE IAHHKIC H https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BBIBO/IBI
61 3HayeHne OMOTHYECKHIX AHanmM3upoBaTh, UHTEPIPETHPOBATH JAHHBIC U
B3aUMOJICHCTBUH TSI CYIIIECTBOBAHUS JieJ1aTh COOTBETCTBYIOIIME BHIBOJIBI https://resh.edu.ru
OpPTaHU3MOB B CpeJie OOUTaHHS
62 DKOJIOTHYECKHE XapaKTEPUCTUKH AHaIM3UPOBaTh, HHTEPIPETHUPOBATH JAHHBIE 1 https://resh.edu.ru
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MOomyJIauu

ACJIaThb COOTBCTCTBYIOIIUE BBIBO/IbL

63 OcCHOBHBIE TIOKA3aTeJIU MOMYJISAINN: AHaM3UpOBaTh, MHTEPIPETUPOBATDH JAHHBIC 1
YHCIIEHHOCTD, TUIOTHOCTh, BO3paCTHAs JIeNIaTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
1 TI0JIOBAsI CTPYKTypa
64 OcHOBHBIE TTOKA3aTEIU TOMYJISAIINN: AHaNM3UpOBaTh, UHTEPIPETUPOBATH JAHHBIE U
POKJ1aeMOCTh, TPUPOCT, TEMII POCTA, JienaTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
CMEPTHOCTb, MUTPAITIHI
65 DKOJIOTHYECKAs CTPYKTypa AHanu3upoBaTh, UHTEPIIPETUPOBATHL JaHHBIE U
PYKTYP P ’ pripeTHp https://resh.edu.ru
TOTTYJISITTAH JiefaTh COOTBETCTBYIOIINE BHIBOIBI
66 JnHaMuKa momyIsuuy 1 e€ AHanu3upoBaTh, UHTEPIIPETUPOBATHL JaHHBIE U
y P ’ pripeTHp https://resh.edu.ru
perymusus JiefaTh COOTBETCTBYIOIINE BHIBOIBI
67 Kpussie pocta 4nciieHHOCTH AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U httos://resh.ed
ps://resh.edu.ru
nomyssiiin. KpuBbie BEIKUBaHUS JiefaTh COOTBETCTBYIOIINE BHIBOIBI
68 DKoJIornYecKas HHIIA BUA. AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U
JlaGoparopHasa padora JIENIaTh COOTBETCTBYIOIINE BHIBOIBI
patop P . https://resh.edu.ru
«IIpucmnocobeHus ceMsiH paCTeHUN K
pacceneHuIo»
69 o AHaIu3upoBaTh, UHTEPIIPETUPOBATEH JAHHBIE U
Bua kak cucrema nomysisiuit P ’ PrIpETHP : https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BBIBOIBI
70 3aKOHOMEPHOCTH MOBEJAEHUS 1 AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U httos://resh.ed
o s://resh.edu.ru
MUTPAIUi )KUBOTHBIX JiefaTh COOTBETCTBYIOIINE BHIBOIBI B
71 Coo0111ecTBO OpraHu3MOB — AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U
https://resh.edu.ru
OHOIIECHO3 JiefaTh COOTBETCTBYIOIINE BHIBOIBI
72 AHanu3upoBaTh, UHTEPIIPETUPOBATHL JaHHBIE U
DKocHuCcTeMa KaK OTKpBITasi CUCTEMA P ’ PrIpETHP : https://resh.edu.ru
JIeJIaTh COOTBETCTBYIONINE BBIBOIBI
73 KpyroBoport BemiecTB u MoTok AHaM3UpOBaTh, MHTEPIPETUPOBATD JTAHHBIC 1 httos://resh.cd
s://resh.edu.ru
SHEPIuM B DKOCHUCTEME ACJIaTb COOTBCTCTBYIOIIUC BBIBO/AbL L
74 AHanu3upoBaTh, UHTEPIIPETUPOBATE JAHHBIE U
OCHOBHBIE ITOKA3aTEIN DKOCUCTEMEI P ’ PHpeTHp a https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BBIBOIBI
75 AHaIM3UPOBaTh, UHTEPIPETHPOBATH JTAHHBIC 1

DKOJIOTUYECKHUE TTHPAMHUIBI

ACJIaTh COOTBCTCTBYIOIIMC BHIBOJbL

https://resh.edu.ru
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76

H3MmeHeHus COO6IJ_I€CTB — CyKIeccnuunu

AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
JlelaTh COOTBETCTBYIOIINE BHIBOJBI

https://resh.edu.ru

77 [IpupoaHbIE S5KOCUCTEMBI. AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
DKOCHCTEMBI 03€p M peK. DKOCHCTEMBI JiefaTh COOTBETCTBYIOIINE BHIBO/IBI https://resh.edu.ru
MOpEN U OKEAHOB
78 [IpupoaHbIE 3KOCUCTEMBI. AHanu3upoBaTh, UHTEPIPETUPOBAThH JaHHbBIE U
DKOCHCTEMBI TYHJIp, JIECOB, CTEIIEH, JIeJIaTh COOTBETCTBYIOIINE BBIBOJBI https://resh.edu.ru
MyCTBHIHB
& AHTPOTIOT€HHBIE YKOCHCTEMBI AHAJM3HPOBATS, UHTCPIPETHPOBATH JAHHEIC U https://resh.edu.ru
JIeJIaTh COOTBETCTBYIOIINE BHIBOJIBI
80 VYpb6oskocucremsl. [IpakTrueckas AHanu3upoBaTh, UHTEPIPETUPOBATH JAHHBIC U
pabota «/3ydeHue u onucaHue JleJIaTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
ypOOIKOCUCTEMBI»
81 3aKOHOMEPHOCTH (HOPMUPOBAHHS AHanu3upoBaTh, UHTEPIPETUPOBAThH JaHHbBIE U
OCHOBHBIX B3aUMOJIEUCTBUI JieJIaTh COOTBETCTBYIOIIME BBIBOJIbI https://resh.edu.ru
OpPTraHU3MOB B HKOCHUCTEMAX
82 MexaHU3MBbl BO3/1€HCTBHS AHanu3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
3arpsi3HEHUI pa3HbIX TUIIOB HA JIeNIaTh COOTBETCTBYIOIINE BHIBOJIBI
CcyOOpraHM3MEHHOM, OPTaHU3MEHHOM, https://resh.edu.ru
MOMYJIATHOHHOM U 3KOCHCTEMHOM
YPOBHSIX
83 buocdepa — obmierutanerapHas AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbIE U hitps://resh.edu ru
obosouka 3emin JieN1aTh COOTBETCTBYIOIINE BBIBOJIBI : —
84 VYuenue B. . Bepnaackoro o AHanu3upoBaTh, THTEPIPETUPOBATH JaHHBIE U hitps://resh.edu.ru
ouocdepe JIeJIaTh COOTBETCTBYIOIINE BBIBOIBI : —
85 3aKOHOMEPHOCTH CYIIIECTBOBAHHS AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbIE U hitps://resh.edu ru
o6uochepsl JIeJIaTh COOTBETCTBYIOIINE BBIBOIBI : —
86 KpyroBopoTs! BemecTs u AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHbIE U hitps://resh.edu ru
OMOreoXUMHUYECKUE LIUKIIbI JieN1aTh COOTBETCTBYIOIINE BBIBOJIBI : E—
87 3oHaneHOCTH Onochepsl. OCHOBHBIE AHanu3upoBaTh, THTEPIPETUPOBATH JaHHBIE U

OMOMBI CyIIN

ACJIaTb COOTBCTCTBYIOIIUE BEIBOAbL

https://resh.edu.ru
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88

YcroitunBocts 6u0Cheps!

AHanmM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U
JlelaTh COOTBETCTBYIOIINE BHIBOJBI

https://resh.edu.ru

89 DKOJIOrM4eCcKHe KPU3HUChI U UX AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHbBIE U
TIPUYHHBI JIENaTh COOTBETCTBYONIUE BBIBO/IBI https://resh.edu.ru

20 BosneiictBue uenoBeka Ha onochepy AHAJIM3MPOBAT, MHTEPNPETMPOBATH NAHHKIC 1 https://resh.edu.ru

JIEJIaTh COOTBETCTBYIOIINE BBIBOIbI

91 AHTpOHOFeHHuOC Bo3zle1710TBuHe Ha AHanmM3upoBaTh, MHTEPIPETUPOBATH JAHHBIE U https://resh.cdu.ru
pacTUTEIbHBINA U )KMBOTHBIN MUD JIENIaTh COOTBETCTBYIOIINE BBIBOIbI

92 Oxpana mpHpOIHI AHanmM3upoBaTh, MHTEPIPETUPOBATH JAHHBIE U https://resh.edu.ru

JIENIaTh COOTBETCTBYIOIINE BBIBOIbI

93 OCHOBHBIE IPUHIUITBI YCTONYUBOTO AHaNM3UpOBATH, UHTEPIIPETUPOBATH TAHHBIE U htps:/resh.edu.ru
Pa3BUTHUS YEIOBEUECTBA U IPUPO/IBI JIEJIaTh COOTBETCTBYIOIINE BBIBOIbI

94 ParmonansHOE pUpPOAONIOIB30BAHUE AHaNM3UpOBaATH, UHTEPIIPETUPOBATH TAHHBIE U
Y COXpaHeHHe OMOJIOTHYECKOTO JIeTIaTh COOTBETCTBYIOIIHME BHIBOJIBI https://resh.edu.ru
pazHooOpasus 3emin

95 O06o0011eHue no reme AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U hitps://resh.edu.ru
«MHUKpPO3BOIIOIMS U €€ Pe3yIbTaThD» JA€IaTh COOTBETCTBYIOIIMEC BBIBOIBI - - :

96 O06o0011eHue no reme AHanM3upoBaTh, UHTEPIPETUPOBATH JAHHBIE U hitps://resh.cdu.ru
«Makpo3BoIOLHUs U €€ pe3yIbTaThD» JIeJIaTh COOTBETCTBYIOIINE BbIBOIbI : E—

97 O06o0011eHue no reme AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHBIE U
«[IpoucxoxaeHne u pa3BUTHE KU3HH JieNiaTh COOTBETCTBYIOIINE BHIBO/IBI https://resh.edu.ru
Ha 3emiie»

98 O600611eHne o Teme AHanu3upoBaTh, HHTEPIPETUPOBATH JaHHbBIE U
«IIpoucxoxaeHue 4eroBeKa — JIeJIaTh COOTBETCTBYIOIIME BHIBOJIBI https://resh.edu.ru
aHTPOIIOT€HE3

99 O06001meHne 0 TeMe « DKOJIOTHS — AHaNM3upoBaTh, THTEPIPETUPOBATDH TAHHBIE U
HayKa O B3aMMOOTHOIICHUSX JieN1aTh COOTBETCTBYIOIINE BBIBO/IBI https://resh.edu.ru
OpPTraHHU3MOB»

100 O6061eHue o Teme «OpraHu3Msl U AHanu3upoBaTh, MHTEPIPETUPOBATH JaHHbBIE U hitps://resh.edu.ru
cpena oOuTaHus» JIEJIaTh COOTBETCTBYIOIINE BBIBOIbI : —

101 O060011eHNe TI0 TeMe «DKOJIOTHS AHaIM3UPOBATh, MHTEPIPETUPOBATH JAHHBIE 1 https://resh.edu.ru
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BUJIOB U TIOMYJISILIUAI

ACJIaThb COOTBCTCTBYIOIIUE BBIBO/IbL

102

O6006menue o reme «buocdepa —
rJ100aIbHAs IKOCUCTEMAY)

AHaJ'II/ISI/IpOBaTL, HHTCPIIPETUPOBATE JAHHBIC U
ACJIaTb COOTBCTCTBYIOIIUC BBIBO/bL

https://resh.edu.ru
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