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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (nanee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro npeamera «bruoNOTHs» U OCHOBHBIX MOJIOKEHUN (enepalibHOM pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueOnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusiMm OPI'OC COO mnpodwibHbIe ydeOHBIC NpPEIMEThI, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM M BBICIINM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIHTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTanuein
o0ydaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW 00JacTH Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHEU, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér npencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeessieT 00s13aTeIbHOe
(MHBapUaHTHOE) TNPEAMETHOE COJAEpKaHME, €ro CTPYKTYpUpPOBaHHE IO pas3fejiaM M Temaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTUU peann30BaH MPHHIIMII
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Onmaromaps 4yeMy [pPOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, PEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHUE OEpPEKHOIO OTHOILIEHHUS K OKpYXKarolled NpupogHoi cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpPyEeMBbIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3ynpraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOoJIorMYeckoro oOpa3oBaHUS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeHEro o0Iiero oOpa3oBaHHs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriyOJieHne 3HaHUM
0o0ydJaronmxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
SMOPHONIOTUN W OMOJOTUU PA3BUTHS, T€HETHUKU, CEJEKIHH, OMOTEXHOJOTHH, IBOJIIOLHUOHHOTO
YUCHUS U IKOJIOTHH.

Wzyuenue yuebHoro mpeamera «bruonorus» Ha yrayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOIUXCSl K TMOCIEIYIONIEMY MOJIYYSHUI0 OMOJIOTHYECKOrO 00pa3oBaHUs B
By3aX M OpraHM3aIsaX CPeAHero mpodeccruoHaabHOro oopasoBanus. OCHOBY €ro CoOJep>KaHus
COCTaBJISIET CHUCTEMa OHWOJIOTHYCCKUX 3HAHWH, MOJYYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/JIelioB OHOIOTMM HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4aroT pa3BuTUe. Tak, pacuIMpeHbl U YriyOaeHbl
OMOJIOTUYECKHNE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKW3HH, JOMOJHHUTEIHHO BKJIFOYCHBI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIe MOXKHO HCIOIB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIOUEro BeIOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMHU O00YUYaIOIUMUCS TIPH U3y4eHUHN (HUZUKH, XUMUH,
reorpaduy ¥ MaTeMaTUKH.



CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIII M HBOJIOIHOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluH,
HBOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianetsl. Tak, B 10 Kkiacce HM3ydyaroTCs OCHOBBI MOJIEKYJISPHOM U KIETOYHOM Ouooruw,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKe, 300JIOTMH, aHATOMUH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebublii npeamer «buonorus» NpU3BaH OOECIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJEH, NPUHLIMIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHbI MHUpPA, 3HaHUH O CTPOEHHUHU, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOLEHO03a, DKOCHCTEMBbl, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OMOJOTMH, NPUKIAAHBIX ACIEKTAX
Ouosnoruueckux 3HaHWM. [ pa3BUTUSA U MOJJEpkKaHHUS MHTepeca oOydaroumxcs K Onosioruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeikHBIX YUEHBIX B PELIEHUE Ba)KHEHIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIA/IEHUE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pasHoro paHra u NpuoOpeTeHre YMEHH UCIOIb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUN MHTEpEca
K omnpeAenéHHoi o0nacTu mpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, W K
BBIOOPY y4eOHOTO 3aBeICHUS ISl IPOJAOKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

Joctuxenne nenu u3ydeHus ydeOHoro npeamera «buosjorus» Ha yriyOn€HHOM YpOBHE
oOecrnieunBaeTcs peIIeHUEM CIEAYIOMUX 3a1au:

OcBOeHHE OOydYaloIMMHUCS CUCTEMbl OHONIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSX, KOHLEMUIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayyHYH0 KAapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOIYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAAMU  MO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KJIETOYHON OMoJoruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUU, OMOTEXHOJOTMH U CUHTETUYECKON
OMOJOTUM, TAaJEOHTOJOTHH, DSKOJOTMHM); METOJaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIeIOBaHUN B JlabopaTopuu M B IpHUpoje (HaOioJeHHue, H3MepeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJIcHUE OOYYAIOIIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXKIY pa3BUTHEM OWONOTMM U  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpupodHOil cpenae, COOCTBEHHOMY
3IOPOBBI0O U 3JI0POBBIO  OKPYXAlOIMX JIoJiel; OOOCHOBBIBaTbH U  COONIOAATH  MeEpbl
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMiA, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OECTICUSHHS
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOTHH,

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 IIpoOJIeMaMy, METOJOJIOrHel OMOIOTHYecKOro HCCIeOBaHUs, MPOBEICHUS



SKCHEPUMEHTAJbHBIX HCCIEJOBAHUM, pEIIeHUus OMOJIOTMYECKHX 3a7ad, MOJIEIUPOBaHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOy4aroIMUXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOLIEH KyNbTyphbl MOBEIEHHUS B NPUPOJAE; MHTErPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npruoOpereHne o0yJaromUMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHIOB, HKOCHUCTEM, OHOCHEpHI),
COXPaHEHUH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbSl OKPYKAIOLIMX JroAEH (COONIOIeHUsST Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITCILHOCTH B
Ype3BbIYANHBIX CUTYALUsAX IPUPOAHOTO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BAHUS
OMOJOrN4YECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYAIOUIMMHUCA HHIAMBHyaTbHON
00pa30BaTeNbHON  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAYIOIEMY HpOPecCHOHATHLHOMY
CaMOOIIPENICJIEHUIO, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpECAMHU U IMOTPEOHOCTAMU
peruoHa.

OOwee yuCIIO 4YacoB, OTBEIEHHBIX Ha HM3y4eHHE OMOJIOIMHM Ha YIriIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

Ot6op oOpraHm3alMoOHHBIX (GOpPM, METOJOB W CPEACTB OOydeHUs OWOJIOTHUH
OCYILECTBIISICTCS C YUETOM CHELU(PHUKU €ro CoJepXaHUs M HalpaBIEHHOCTH Ha MPOJOJDKEHUE
OMoIOTHYECKOr0 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBHEM IPpU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuyacTue oOydaromMxcs B
BBIIIOJIHEHUH  TMPOEKTHBIX H  y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMmaThka KOTOPBIX
OIpeNeNsIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyJIapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonorundeckne Hayku M HW3ydaeMble UMH TpoOsieMbl. DyHIaMEHTANbHBIC, MPHUKIAIHBIC U
MOMCKOBBIC HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosnorueil. 3HaueHue OWUOJOTMH B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKAa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IMPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL Ul

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucreMa OMOJIOTHYECKUX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YINOPSAJOYECHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTh,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJILIMOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OHMOTeoIIeHOTUYECKHIA ),
ouocdepusbiid. IIpomeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue XUBBIX cucTeM. Metoabl Omonmornyeckoil Hayku. HabmioneHuwe, uamepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B Omonornyeckux AaHHbIX. OLeHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHOJOrMYeckue cucTteMsly,
«CBo¥icTBa XKMBOM MaTtepun», «Y pOBHHM OPraHU3ALMU KUBOU NMPUPOb», «CTpOeHUE )KUBOTHOM
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD».

O6GopynoBanue: 1abopatopHOe 000PYAOBAHUE /IJIsl TPOBEACHUS HAOIIOACHUHN, M3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUH.

MeToapl MOJEKYIpHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKONUsS, Xpomarorpadus,
anekTpodopes, METOA  MEUYEHbIX aToMoB, AuddepeHnuanbHoe IeHTpUuyrupoBaHue,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uKcuposanHvix Kiemok. DICKTPOHHAS MHUKPOCKOIIHUSL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusxicusnennoe) usyyeHnue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI, «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOMI MHKPOCKOI, MHKpPOIPENapaTbl PAacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTpaMHUKpPOdJIeMeHThI. Boga u €€ poius
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISUU.
MuHepaJibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYEecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeUIECTBA KJIETKU. bruonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAsS
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. Jlenatyparusi. CBoiicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, Jucaxapyuibl, OJIUTrocaxapuibl W Toiucaxapuabl. OOmui
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlumuael.  TmapodmneHo-rHIpOodoOHBIe  cBoiicTBa.  Kmaccudukammss — nummmos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouisl. buonornyeckue Gpynkuun nunuaos. Obuue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuasl.
[Tpunuun xkomruiementapuoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupalis.
Mecronaxoxaenue u ononorndeckune pynkuuu JHK. Bugsr PHK. @ynkunun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBa3u B Moiekyie AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE HCCIEOBAaHUS cOCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeaHuyecKuti CuHme3s OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpersr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOMUIlA XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe OpraHu3zMoB», «CTpoeHHe MOJIEKYNbl OerKay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYI YIIIEBOJIOB», «CTpoeHHE MOJICKYI
nunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKyinsl ATD».

O6opynoBaHue: XuMUYecKasi ocyia 1 000py1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHe OEJIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

Jladoparopnasi pa6ora «lcciemoBanne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH



Tunsl KIETOK: 3yKapuoTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(YHKIIMOHATBHBIE
00pa3oBaHUS KIETKH.

CtpoeHue MpOKApUOTHYECKOW KieTkW. KierouHas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoennie u (QyHKIIMOHHUPOBAHUE DYKApHOTHUECKOW KIeTKH. [Ima3maTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudpQys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. PaboTa
HATPHUII-KaJIMEeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnazma. Iutozons. Lurockener. [IBwkeHue nutoriazmbl. OpraHOWAbl KIIETKH.
OnHomMeMOpaHHBIC OPraHOMBI KJICTKU: dHAoIazMarudeckas cetb (DIIC), anmapar I'onbmxu,
JM30COMBI, UX CTpOeHHE U (QYHKUIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWUIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTuKyinyMa. Mexanusm Hanpasienus oeaxoe ¢ OIIIC. Cuntes
pactBopuMbIx  OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mankuii  (arpaHyJsipHBIN)
SHJOIIa3MaTHUeCKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIAcTUlbl. [lpoucxoorcoenue
mumoxonopuui u naacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIE IJIACTU]IBI
(bOTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEUKOIJIACTH  BBICIIMX
pacTeHuM.

HememOpanubie opranouzsl kinetku CTpoeHue u (yHKIIUU HEMEMOpPaHHBIX OPraHOHIOB
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEeMblLULeYHbIX KIemOK.
MuxkpotpyOouku. Kinerounsiii mnentp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHUYEK.
MukpoTtpy6ouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTep(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benrku XpomMaTuHa — TUCTOHBL. J{uHamuxa s0epHou
o0bonouku 8 mumose. foepHuiii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOM KIeTKu», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpoeHUe pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIpUMNY», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

Jladoparopnasi padora «/3yueHnue CTpOCHHS KJIETOK Pa3IUIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a W JIETUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax).

IIpakTuyeckas padora «3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NPeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIECTB:
aBTOTpOoGHBIH U  reTepoTpodHBIA. YyacTHe Kuciopoga B OOMEHHBIX — Ipolieccax.



DHepreTUYeckoe oOecneyeHne KIeTKku: TnpeBpamenne AT®D B 0oOMEHHBIX Ipolieccax.
DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTo Merabonu3ma. depMeHTHl, UX CTpOeHHeE,
cBoiictBa u mexaHusMm peiictBus. Kodepmentsl. OTinmnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aToOpoB.  beNKu-akTUBATOPBI ¥ OCTKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3InYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BellecTB B KieTke. dorocuHTre3. AHoKcuzceHHwlll U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowjue nuemMenmsl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuyHbIX (akTOpOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepru. 3HAaUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHS U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yIUTENH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTndeckoro obmeHa. I[loAroToBHTENBHBIA 3Tall.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpolieccax
ouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Ouepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomounnon ATD-
cunmasel. llpeuMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB TMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannn

[Toprpetsr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «DHEPreTHYECKU OoOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopuasi pabGora «M3yueHune KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

Jladoparopnasi pabGora «l3yuenue (QepMEHTAaTUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3A.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUSD.

Tema 7. HacinencrBeHHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmzanms HacieAcTBeHHOM uHQoOpManuu. ['eHeTHYeckwil Ko, €ro CBOWCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. [lpuHIMne TpaHCKpUNIMKU: KOMITJIEMEHTApHOCTH,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocuuTese Oenka. YcioBus
OouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiysi TeHoMa y MPOKapuoT U
DYKapuoT. Perymnsius akTUBHOCTH T€HOB y mpokapuoT. ['mmorteza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.

Bupycel — Heknetounbie GOpMBbI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOeHUE MPOCTHIX U
CJIO)KHBIX BHPYCOB, DPETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn J{HK-codeparcawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.



BupycHbsie 3a0oneBanus 4YeloBeka, JKMBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUIA.

Tabmuner u cxembl: «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
MpoLeccoB, mpoTekaronux B uHTepdaze. Iloaroroska kietku Kk aenenuto. [Ipecunrernueckuit
(ITOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IMEPUOJIBI
uHTep(hasbl.

Marpuunsiii  cunre3 JHK —  pemnumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIIAPAUIEIbHOCTh. MexaHu3m
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOUTHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Henenune kierkn — muto3. CTagum MHUTO3a UM MPOUCXOJAIIME B HUX MPOLECCHl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3a.

Perymsimuss mMuToTHueckoro unukia kieTkd. I[Iporpammupyemas kierouHas ruOenb —
arornTo3.

Knetounoe si1po, XxpoMocombl, GYHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOEHHE XPOMOCOMY,
«Permmukanus JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpompenaparsl: «MHTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHUAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U )KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHu3MBl.

B3anMocCBA3p 4acTeld MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl U CHCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOEHHUs, GYHKUUH U PaCHOIOKEHHS
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAaHEW: DNMUTEIUAJIbHAS,
COEIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHoIOKEHUs
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.

Opransl. BereraTuBHble 1 TeHepaTHUBHBIE OpraHbl pacTeHUuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHoB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuid. Ckenerbl  OJHOKJIETOYHBIX  H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpOoeHNE U TUIIBI COEIUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX paboTa.

IInranue opranusmos. Iloryomenue BOAbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIICCTB
pacteHusiMU. [luTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas moBepxHOCTh. JKabepHoe U jE€rounoe
JpIXaHue. JlpIXxaHue IO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHHE
CTPOCHHUsI JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cUCTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTHJISIIMH JIETKUX Y NITUI] U MIIGKONHUTAIONMX. Perymsiuus apixanus. J{pixarenbHbie 00BEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opradbel. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpPOBEHOCHbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOCHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opraHu3moB. Beiuenenue y pacTeHuid. BelneneHne 'y KMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U obOpaTHOe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBsA3b MOJOCTU TejIa C KPOBEHOCHOM
U BBIICTUTEIBHOM cUcTeMaMu. BplieneHrne y mO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHuE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alMTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpenacrBa naccuBHOM U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OpraHU3Ma
or Oone3Heil. MMMyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpPajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit uMMMyHHUTeT. Teopus  KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMocTh M peryisiuus y OpraHusmoB. Pa3npakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuM. POCTOBBIE BElIECTBA M HMX
3HAYCHHUE.

HepBHas cucrema u pediiekTopHast perynsduus y >KUBOTHBIX. HepBHas cuctema u eé
OTJEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PEPIIEKCHI.

I'yMopasibHast peryisinvss WM SHAOKPHHHAs CUCTEMa >XKMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBHE TOpMOHOB. B3anMOCBSA3b HEPBHOU U
SHIOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnos..

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbBIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHEe HaceKOoMbIX», «TKaHuM pacTeHHi»,
«KopueBsie cuctembr», «CtpoeHue cTednss», «CTpoeHHE IHCTOBON IUIACTHHKMY, «TkaHU
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BplaenurenbHas cucreMa», «DHIOKpPHHHAsA cucrteMay, «CTpoeHne MbIILby, «MIMMyHUTETY,
«Kumeunononoctasie», «CxemMa nUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTpPOEHME J107K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIpenaparbl TKaHel, PaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyznoBaHUE [ JIEMOHCTpAalUU IOYBEHHOIO W  BO3AYIIHOIO IUTaHWsI pacTeHUI,
pacuieruieHdsl Kpaxmaina Hu OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALIMK OIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHbIX.

Jlaboparopnas padora «/3yueHre TKaHe pacTeHUI».

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibt
0ecrooro pa3MHOKEHUS: TOUKOBaHUE, CIIOPYIISIHS, pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe paszmHoxenue. IlonoBele kieTku, wian ramersl. Meio3. Cragun Meio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonorudeckuii cMbpIcn Melio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe  pa3BuTHE. [ameToreHe3 y JKUBOTHBIX. [looBbIe — Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KIIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha mpuMepe JIarymku). Ipodienue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKU (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JMCTKOB. B3anMHOe BiIMSHHE 4YacTed
pa3BUBAOIIETOCS  3apojbliia (3MOpUOHATbHAS MHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbIl mepuoxa. Ilpsmoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl PpEryjslMM pocTa KHUBOTHBIX U uenoBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKUBOTHBIX M yelloBeka. [lepuosbl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHW3MOB. J[BOWHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaLun

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



Tabmunpl u cxembl: «BereraTuBHOE pa3MHOKEHHE», «THIBI OECOIOro Pa3sMHOKEHUS»,
«Pa3MHOXEHHE XJaMHJIOMOHANbDY, «Pa3MHOXKEeHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meiio3y, «Xpomocomel», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsiMoe u Hempsmoe pazButue», «Pa3BuTue Maickoro
Kyka», «Pa3zBurue capanum», «Pa3Butue aArymku», «/{BoiHOE OIIOJOTBOPEHHUE Y IBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJIBHBIX pAacTeHU», «KU3HEHHBIH LHKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBII LHUKI MXa», <OKHW3HEHHBII [UKI [anopOTHUKAY,
«KW3HEHHBIN LIUKII COCHBD».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH ITO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN».

Tema 11. 'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs T'€HETUKH Kak Hayku. PabGotsl I. Menpens, I'. nme
®pusa, T. Moprana. Ponb oTeyecTBeHHbIX Y4Y€HBIX B pa3BuUTUM TeHeTuku. Paboter H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMBI, aJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUABI, reHOTuN, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmue! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIMBAHUS.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUYECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacieruieHust npu3HakoB. LluTonorudeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTouHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmiennenve mpu3HakoB MpH HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEITUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe HacleI0BaHNe
TE€HOB, HAPYIICHHUE CIETUICHHUS MEX 1Yy TeHaMH. XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIH MEXAHHM3M OIPEACICHHS Moda. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NoJ. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIIEIUVIEHHBIX C MOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE AEHCTBHE TE€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeaysleNbHBIX TI'eHOB. KOMIJIEMEHTapHOCTD.
Onucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTHmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — MApPa3sUT» U «XO3SIHH —
MUKpOOHOMY. ['eHeTHUYecKre acreKThl KOHTPOJISI M U3MEHEHHUs HACJIeICTBeHHOW nH(OopMaIuu B
MOKOJIEHUSIX KJIETOK U OPTaHU3MOB.



JleMoHCTpauMu

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

Tabmuupl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunrpoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPU3HAKOB y Apo3oduib», «'eneTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Qpuiib»,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasus ruOpua0B IEPBOroO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIJICHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/[pozodumnay.

IIpakTuyeckas padora «l3ydyeHue pe3ylnbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAHUSA Y
JPO30(HITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHblE W KOJMYECTBEHHbIE NPU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuonHslii psan um BapuanuoHHasi kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POsib KOMOMHATUBHOM M3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MyTtanonHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallMH. SIAEpHBIE U IMTOILIA3MATUYECKHUE MYTallUHU.
Comarnueckne W MOJOBble MyTaluuH. [IpUuMHBI BO3HUKHOBEHHMS MyTalnuil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHUU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuel U cxembl: «Buabl HW3MEHUHMBOCTHY, «Moau(pUKaIMOHHAS H3MEHYUBOCTHY,
«KomMmOunHnaTnBHas U3MEHYUBOCTD, «Meio3, «O110A0TBOPEHHUEY, «I'eHeTHUECKHE
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KMBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(poTorpadum) KUBOTHBIX C Pa3TUUYHBIMU BUIaMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
n3MeHYrBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenmoBeka. MexayHapoJHas MporpamMma HCCIEIOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl U3YYeHUS TEHEeTUKH YeTIOBEKAa: TeHEaNIOTMUECKU, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTUYeCKud. COBPEMEHHOE ONpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUIIMPOBAHUE, B TOM 4HclIie ¢ moMoibio [111P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCOIOKEHHOCThIO. 3HAUEHHWE MEAMIIMHCKONM TE€HETUKH B



MPEAOTBPAIIEHUH W JICUCHUH TEHETHYECKUX 3a00seBaHWN deloBeKa. MeanKO-TeHETHUECKOe
KOHCYNbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCMEKThI
MCCJICI0BaHMH B 00JIaCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YElIOBEKa K (pU3MYECKOMYy U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenpl. ['eHeTmyeckas NpeapacroyioKEHHOCTh
YEeJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TEHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LleHTpax mpoucxoxaeHus 1 MHOT000pasusl KyJIbTypHBIX pacTeHuil. Posb cenexkiun
B CO3/IaHMM COPTOB pacTeHUM U 1opoa >KUBOTHbIX. CopT, mopoja, IUTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieACTBEeHHON m3meHunBocty H. M. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaTIbHBIMN.
Oranbl KOMOWHAIIMOHHON CceJeKIuu. VcrbITanue mpou3BoAuTeNei 1o motoMctBy. OTOOp 1O
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C IMTOMOIIBIO aHATH3a
JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHUYCCKH MyTareHe3 KaK WCTOYHHK MYTAalud Yy KYJbTYpPHBIX (OPM OPraHHU3MOB.
Hcrnonp30BaHMEe TEHOMHOI'O pEIAKTHPOBAaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEICKIUH.

[Tonyuenune monumionnoB. BuyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpeIIUBaHKe, WK HHOpUIUHT. HepoaCTBEHHOE CKpelUBaHue, WK ayTOpUIuHT. ['eTeposuc u
ero npuyuHbl. Mcronp3oBaHue reTepo3rca B - cenekiuu. OtmanéHHas ruOpuaU3aIus.
[Tpeononenune Oecruioguss MEXKBHJIOBBIX THOPUAOB. JIOCTHMIKCHHS CENCKIIMM pPACTCHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNIOYUsLY.

CoxpaHeHHE U U3YYCHHE TEHETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTCHHN U UX JAUKUX
poauyeil s CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHEeHUeM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCIe008AHUL, NePedosblX uoell u
NnepCcneKmuGHbIX MexHOI02UlI.

JleMoOHCTpaLun

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTHUYECKHX PSJIOB B HACJIECACTBEHHON HM3MEHYUBOCTHY», «METOIbI CEIEKIINM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUW M MOPOJ TOMAITHUX
JKHBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENEKIIMN PACTCHWH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJI0TUS U CUHTETHYECKAasi OMOJI0THSA

OOBEKTHI, HCMOJIB3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE W TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaullMOHHAss OWOTEXHONOTHS: XJeOoIMeyeHue,



HOJIy4EeHUEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuit cuare3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOonoruil. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  LICJICHANPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUs TEHOMOB C LIEJIbIO IOJyYE€HHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIHUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH PacTCHUM MU KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comatudeckuil smOpuorenes. lcnonbpzoBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHasl MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYUPOBAHHE
pekomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHEe M HTUYECKHE MpoOIeMbl T'€HHOU
WUHKXEHEPUU.

Menunuackue 6uorexnosoruu. [loctrenomuas mudposas meaunuHa. [T1[P-nmuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHUWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuommxeHepusi sl pa3pabOTKH  (QyHAaMEHTaJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIa M
ckaddonarHTa U PeIIeHH 33a]a9 ePCOHATN3UPOBAHHON METUIIHBI.

Co3naHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOECledeHHuss KOMOMHUPOBAHHOM 3aIlUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (QyHKuunonuposanus PHK-
COJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1eBaHMs YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubt u  cxemsl: «/cnoiab3oBaHME  MUKPOOPraHM3MOB B IPOMBIIICHHOM
Ipou3BOJCTBEY, «KileTouHas nnxeHepus», «I'eHHast HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHEHIIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX NPeCTABICHNH B 0HO0JIOTHH

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBwxkynme cuiasl 3BodonMM  BuAoB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopwHs 2BOJIIOIIH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIX
cymectB (mo Jlamapky)», «MexaHusM (OpMHUPOBaHUS MPUCIIOCOOICHUNH Yy pacTeHuil u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 060pb0Obl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue



KyJIbTYpHBIX (opM KamycTel», «[lopoabl JOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBMXKYLUIUMX CHUJ 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiust Kak sJeMeHTapHas eAuHula 3Boolud. COBpEMEHHBbIE METOJbl OLIEHKH
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI Monyssiiuii. MI3mMenenune reHodoH 1a MOMyIsIIuN KakK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapnau, B.
Baitn6epra.

OnemeHTapHble (PaKTOpbl (IBWXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass uM3MeHUMBOCTh. Jlpeli) TreHoB — cilyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
YacTOT ajulesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHudicenue eenemuuecko2o pazHooodpaszus. npudunsl u creocmeus. Illpossnenue 3¢pgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyIsIui:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoJIoruYecKas (PempoayKTUBHAS).

EctectBeHHbIil 0TOOp — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
oTOopa: NBWXKYIIMK, CTaOWIM3UPYIONIMHA, pa3phIBalOMMi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uaMoaaanTanuu. [IpuMepsl nprucnocodieHni
y Opranum3MoB: Mopdosnorndyeckue, (Qu3HOIOTHIECKHE, OWOXMMHYECKUE, IOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BupooOpazoBaHue Kak pe3yibTaT MUKPOIBOIIOLUH.
Wzomsiiust — kimoueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IKOIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomonuonHoi Ouonorud B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB W HMX XO035€B. MeXaHH3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmune! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuunoHHast CTpyKTypa BHa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«OKoJoTnYecKasi M30JiALMsA TOMYJALMA ceBaHCKON Qopenny», «l'eorpaguueckas H30IALMSL
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsunoHHbIe BOJIHBI YUCICHHOCTH
XUIIHUKOB U KepTB», «(Cxema JEeHCTBUS €CTECTBEHHOro oTOopa», «PopMbl OOpbObI 3a
CYILIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«IloxpoBuUTENBCTBEHHAsT OKpacKka >KUBOTHBIX», «lIpemymnpexnaromas okpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Ipucrnocob6IeHHOCTh OPraHU3MOB M €€ OTHOCHUTEJIBHOCTBY,
«Kpurepun Buna», «Bunel-gBoitHuku», «CTpykTypa BuJa B IpHpoae», «CrnocoOsl
BugooOpa3oBanus», «l'eorpadpuueckoe BUmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«JKosornyeckoe BUI000pa3oBaHHE BHUAOB cHUHHUL», «[lonummounsl pacteHuit», «KamycTHo-
peleuHblii THOPUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIIMHM HACEKOMBIX, Uydella NMTHUI] U 3Beper ¢
OpUMEpaMu Pa3InYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepel pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsgBIeHIE H3MEHYUBOCTH Yy 0COOEH OJTHOTO BUAAY.

Jladoparopnasi paGora «lIpucrnocobieHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
EIeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl



Metoas! n3ydeHuss MakpodBOIOLHH. [laneoHTonornyeckne MeToabl U3y4E€HUS SBOJIIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKkre METOJbl M3YyYEHMs SBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOIEKyISIPHO-
TreHEeTHYeCKHe, OHOXMMUYECKHEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YYCHHsI  HBOJIOIHH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akOoHOMEpPHOCTH  (TpaBWiIA) JBOMONUH. [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUITOTEHETHYSCKUN PSJT JIOMIAAN», «APXECONTEPHUKCY, «3BEPO3yObIe
suiepel», «Cterouedans», «Puanodurer», «CeMeHHbIE MANOPOTHUKNY, «buoreorpaduyeckue
30HBl 3emin», «/lpelid koHTUHEHTOBY, «PemukThl», «HauanbHble cTaguu >MOPHOHAIBHOIO
pa3BUTHUSL  IO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeJIOBEKAa W IIUMIaH3e», «lIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [IpouncxosxnaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOTIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSL.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostonuy. [InanetapHas (reonoruyeckas) BOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumnorte3a nepBuuHoro OynboHa J[k. XomaeiHa, reHeTuyeckas
runote3a . Mémnepa. PuGosumsr (T. Yek) u runoreza «vupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTATKH.
'eoxpononoruss u e€ wmeronsl. OTHOcUTENnbHass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas Kaja: S0Hbl, IPbl, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BONIONUS MEPBBIX KIIETOK.
Oomonus MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHble MHMKpPOOHBIE
OMOIMIEHKM Kak aHajor mnepBbIXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HUKHOBEHHWE OCHOBHBIX  IpyNI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMH M 3aBOEBAHWE HMHU CYIIW.
CemeHnHble pacTeHusl. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XKUBOTHOrO Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMUS MMO3BOHOYHBIX. [Iporicxoxkaenne aMmpuOuil U penTHIINA.



[TpoucxoxaeHne miekonuTarommx W OTHI. [lpuHIMN KmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazBuTue *u3HM Ha 3emiie TI0 ApaM U MEPUOIaM: apXeH, MpOoTEepO30H, MaIe030i, ME3030i,
KaifHo30M. OOmias XxapakTepHCTHMKa KIMMaTa W TeOoJOTMYecKHx ImporeccoB. l[losBienue u
pacuBeT XapaKTEpHBbIX OPraHU3MOB. YTJIeOOpa30BaHUE: €ro YCIOBUS W BIMSHHME Ha Ia30BbIH
cocTtaB aTMochepsl.

MaccoBble BBIMUPAaHHSA — 3KOJOTMYECKHE KpU3HCHI npouuroro. Ilpuuunel u cnencreus
MacCOBBIX BbIMUpaHUI. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coXpaHeHMsI OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKaUl OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Pegu», «Cxema onbita JI. [lacTepa mo u3ydeHuro
camo3apoxxJeHust xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «OTansl HeopraHuueckon
sposonn», «I'eoxpoHosornyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOuorenesa», «CucTeMa 3>KHBOH MPHPOIBI»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTHY, «OnHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJIOpOCHN», «Mxm», «llamoporHukm», «l'0oceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUSA IKUBOTHOITO MHUPaAy,
«ApomMopo3sl  KHBOTHBIX», «lIpocreiimme», «KumeunonomoctHsie», «llmockue dYepBu»,
«HieHucTOHOTHEY, «PbI0OBI, «3EMHOBOJHBIEY, «IIpecmbikaromuecs», «IItuue»,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apXxeWckou apew», «Pa3BuTue KH3HU B
IIPOTEPO30MCKON 3pe», «Pa3BuTHE JKHM3HM B MAJNCO30MCKOM 3pe», «Pa3BuTHe XU3HU B
Me3030MCKOl 3pe», «Pa3BuThe KU3HM B KailHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

OOGopynoBanue: TepOapul pacTEHUW pPa3TUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQKHBIE IpENapaThl >KMBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIUM HIVIOKOXKHMX, CKEJIETBI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKONIAEMBIX, MYJISKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OpraHUYeCKUX COeIMHEHH B IEpBUYHOM aTMochepe.

Jladboparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «M3yueHne OCOOEHHOCTEN CTPOEHHS PpPACTEHUH pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEN CTPOEHNS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3anaun aHTponosoruu. Meroibl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEIOBEKa. PelMruno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  uenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTHUECKOE IOJOXKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TMOoBeAeHYeckre. OTIWYMS YeloBeKa OT
KUBOTHBIX. [IpAMOXO0XK/IeHHE U KOMIUJIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyme  cuibl  (QakTophl)  aHTpONOreHe3a:  OWOJIOTUYECKHE,  COI[MAJIbHBIE.
CooTHolleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaJUU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIBI)
U paHHUE MOHTHJIBI — OOLIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsH U JI0ed. ABCTPATONUTEKH —



JIBYHOTHE MpEenKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
IPSIMOXOJISAIINI M TIEPBBIN BBIXOJ Jtofiel 3a mpeaensl Adpuku. Yenosek reienbOeprekuii —
o0Imui NpeoK HeaHIepTaJIbCKOT0 YeJIOBeKa U YesloBeKa pa3yMHOro. YesnoBek HeaH1epTallbCKUi
KAaK BHJ JIOJEH XOJOJHOIO KiIMMara. YeroBeK pa3syMHBIA COBPEMEHHOIO THIIA, JNEHHCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHoOMUKA.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUAX 4YEJIOBEKA.
MyrauuonHsiii npouecc u nonumop¢usM. IlonynsunoHHble BOJIHBL, Apeid reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacel. Ilonsrue o pace. bonbume pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAJIbHAs), MOHIOJIOM/IHAsA (a3uaTcKo-aMepHuKaHcKasi). Bpems u
IyTH pacCelieHUusl 4YeJoBeKa 10 IulaHere. EauHcTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  4YeNOBEKa K  Pa3HbIM  YCIOBUSIM
OKpykaromiel cpensl. BiusHue reorpaduyeckoit cpeabl u Ipelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuiuinHapaele  MeTolpl B (pu3nueckoi  (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOIMYJIALHUM.
bruocounaneHple  HCCIENOBaHMS  IPUPOABI  yenoBeka.  MccimenmoBaHue — KORBOJIOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YETIOBEKE.

JdeMoHcTpannmn

IToptpetsr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUU», «['OJIOBHOM MO3I 4YeloBeKay,
«YenoBekooOpa3Hble 00€3bsHB), «CKeNeT YeloBeKa M CKeNeT IMMITaH3e», «PyauMeHTs u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YEI0BEK)
«Heanpepransupl», «KpoMmanboHub», «lIpeakm denoBeka», «IOTambl 3BOJIOLUU YEIOBEKay,
«Pace1 yenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4enoBeka, penpoaykiuu (pororpadum) KapTHH ¢ MHQPOJOTHYSCKUMHU H  OMOICHCKUMU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeKka, (poTorpaduu HaX0JA0K MCKOMAEMBbIX OCTATKOB YeNOBEKa,
CKEJIET 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJaNTallUNA YETOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOUICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaunm skomoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNUS. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXKarolleil cpesbl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATbHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIoBEYeCTBA C MNpupoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl 1 cxemsbl: «Paznensl 3koa0run», «MeToabl 3KoIorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH Cpebh».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.



Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua.  Kiaccudukarus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. IIpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW U JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHuil K MOAJEPKaHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuid 1o oOTHoumIeHMIO K Bojne. Ilpucmocobnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
MOJMOYBEHHAsA, BHYTpHUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOHMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B pa3HbIX cpeax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTIOJIETHHE TpaBbl, OJHOJETHHE TPAaBbI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparys, MyTyajan3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopudeckue, dadbpudeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJICHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CIEKTP», «IKOJIOTHUYECKHE
IPYIIBI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «Du3HoNOrHYecKre aganTaluu XUBOTHBIX», «Cpenbl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GopMbl pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOro Jiecayn, «llemu nurtanus»,
«XumHuvectBoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHCIOCOOJEHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIJIOMIOOMBBIX, 3MUMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHHi, uyyena MNTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIUXCA K THUrpopuTam,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOHuTaOIMX B pasHbIX Cpeaax, repOapuu M KOJUIEKIIMU PacTeHUIl M KHUBOTHBIX, 0OIaJaroIuX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJJIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJJIEKIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlaGopaTopHas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPHUCITOCOOICHUNH OPraHU3MOB K BIIMSIHHIO
TEMIIEPATYPBI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS M



DKOJIOTHYECKHe XapaKTepUCTUKHU momymsiiuu. [lomynsanus kak Ouonoruyeckas cucreMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI Moy sauuid. OCHOBHbIE MTOKA3aTeNIN MOMYJISIIINU:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAsl M IOJOBAas CTPYKTYpPa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojnoruyeckas CTpykTypa nomyisuud. OLeHKa YHUCIEHHOCTH MOmyssiuu. JuHamuka
NONYJISIUUU U €€ perysanusa. buortnueckuil moTeHuMan nonyasiuud. MoaenupoBaHue JUHaAMUKU
nonynsiuuu. KpuBble pocta uucieHHocTH mnonyisuuu. Kpusble BbDkuBaHuUS. Perynsanus
YHUCIIEHHOCTU TMOMYJALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKojoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEb
skosiornyeckord HumM JIx.M. Xatunncona. Pa3mepsl skosiornyeckoii Humm. [loTeHunanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTIpAlUil JKUBOTHBIX. buosornuyeckue uHBa3UU
Yy>KE€POJIHBIX BUOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

Tabmuubl 1 cxeMbl: « DKOJIOTUIECKHE XapaKTEPUCTHKHU oMy sumny», «[IpocTtpancTBeHHas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuisl nomyssiquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3NUYHBIMH OpraHuzMamuy, «Mopaenb skonorudecko Humm Jhx. H.
XaT4MHCOHAY.

ObopynoBanue: repdapuy pacTeHH, KOJUICKIINY )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PaCCENCHUIO».

Tema 9. Jkos0rus cood1mEecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoLeHo3e.

Oxocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuorndyeckue O10KU dKocucTeM. [10UBBI M MIIBI B SKOCHUCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOCUCTEMBI. broMacca n npoayKiusa. DKOJIOrH4EeCKUE TUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBUuHble U BTOPUYHBIE CYKIIECCUM U HX
OpUYMHBL.  AHTpOIIOTE€HHBbIE BO3JeHcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IDKOCUCmeMbl MOpel U OKeaHo8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNA  OpraHM3MOB B
sKocucTeMax. Ponv kackaonozo sghghexma u 6ud06-30uduxamopos (Kiouesvix 6uU008) 8
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCHUCTEMaMHU. YCTOWYMBOCTb OPraHMU3MOB, TMONYJISUUNA W DKOCHUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.



Mexanusmbl  6030elicmeusi  3aepsA3HEHUtl  PA3HblX MUNO8 Ha  CyOOP2aAHUIMEHHOM,
OpP2AHU3BMEHHOM, NONYJIAYUOHHOM U IKOCUCHIEMHOM YPOBHAX, OCHOBbl IKONO2UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0JIOTusl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOIO JIecay,
«JKocucTemMa XBOHHOro Jjeca», «DyHKIHMOHATbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMIMHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUPaMUJa YUCeT», « IKOJIIOTHUECKas MHpamMuia OMoMacchl», « IKOJIOTHIecKast
nupampia sHeprun», «OOpazoBaHue Oosiota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Toclie Mmoxapa», «IKOocHcTeMa 03epay», «ArpoueHo3», «KpyroBopoT BEmIECTB U IMOTOK
SHEpPruu B arpoueHoser, «IIpumepst ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJUIEKIIMHM HACEKOMBIX, Uyd4ella NTHUI[ U 3BEpei,
repOapuu KyJIbTYpHBIX U AMKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHne u onrcaHue ypooIKOCHUCTEMBDY.

JlaGopaTopHas padora «/3yyeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTUX B
Pa3HBIX KOCHCTEMAX.

IKCKypeusi «IKCKypcHs B TUIWYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBII MJIM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeust «KCKYpCHsl B arpo3KocucTeMy (Ha MOJIE UM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmernanerapHas o6osjo4yka 3eMiM, TJe CYIIECTBYET WM CYIIECTBOBaja
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Oumocepe. KpyroBoporbl Bemects
OMOTeOXMMHUYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD siBNIeHHI B 6uocdepe.

3onanbHOCTh Onochepsl. [lonsaTre 0 GnoMe. OCHOBHBIE OMOMBI CYIIHU: TYH/pa, XBOWHBIE
jeca, CMEUIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa W GYHKOUS OJKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO IOTEHIHAA |
6uochepHbIX QYHKIHUI.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kimumatuueckue mosica 3emnm», «TyHnpa», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHHsllt Jnec», «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repbapuy pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJornYeckre KpH3UChl M WX NpU4YMHBL. Bo3zgelictBue wenoBeka Ha Ouocdepy.
3arpsi3HEHUEe BO3AYIIHOM cpeasl. OXpaHa BO3ayXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune KiuMaTa.

AHTpOIIOTEHHOE  BO3JEMCTBHME Ha pPACTUTENbHBIA M JKUBOTHBIA wmup. OxpanHa
pPacTUTENHLHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
HapKH.

OCHOBHBIC TTPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA M MPUPOABI. PanmonansHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCca
U €T0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUcmem u cnocobos 6opvobbL ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JdemoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arpszHenne mouBbl», «[lapuukoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOpUN», «MOJeNIN YyIPaBISIEMOTO MUPaY.

Ob6opynoBanue: Qororpaguu OXpaHsE€MbIX pacTeHUH U JKUBOTHBIX KpacHoll KHuUru
Poccniickoit denepanuu, KpacHO KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYy4YarOIIUMHKCS
MPOrpaMM CPETHETO OOIIeTr0 00pa30BaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTrpPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaroIIMMHUCA  POCCUHCKON  Ipa)<IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, MPUCYLUIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJIOTMYECKOHW  KYIbTYpHI,
CHOCOOHOCMU CMABUMb IEIH U CTPOUTH KU3HEHHBIC TIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY W IMPABOIMOPSIKY, YEIOBEKY TpyJa W CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCA CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUUCKOro  00IecTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIbHOCTH B MPOLIECCE peaTn3allMi OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOM TO3UIIMH  OOY4YalOIIETOCs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaKEHHE 3aKOHA U
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUHN YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HUIMI0O TI0 OTHOIIEHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHUE YYHUTBIBaTb B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIONHEHHUS Y4YeOHBIX,
MO3HABATENIPHBIX W HCCJIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepe] PonMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
JoCTIKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaUYCHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/BI, B KH3HH YeJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITY)EHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTENSIM, CO3AAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAsl ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
Ka4ecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usuyeckoro BOCHUTAHHMS, (POPMHPOBAHUS  KYJIbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0J1arONoJIy Husi:

MOHMMAaHUE U peain3alys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COAJTAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsapHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MIOBEJICHHS B CUTYAIUSX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HAHME MOCIEICTBUI M HEMPUATHS BPEAHBIX NPUBbIUEK (YHOTpeOJEeHUs aJKOIoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBINIOJHATH — TaKylO
NesITebHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHONW NeATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIei nmpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa30oBaHHUIO U CaMOOOpPA30BAaHUIO HAa MPOTSHKEHUU BCEH
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEJCTBUH JIJIsI OKPY)KAIOIIEH CPEIIbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0eM U IMyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIF30BaTh MPHOOpPETaeMbIe TIPY U3YUEHUH OMOJIOTHU 3HAHWS W yMEHUS
IpU pEIIeHUuH MpoOJieM, CBS3aHHBIX C paIMOHAJIBHBIM MPHPOIONOIb30BaHUEM (COOIIOICHHE
NpaBUJI TOBEJCHHS B TPHPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIU4Me pPa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBI, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
IIO3HABATEJIbHONW, KOMMYHMKAaTUBHOM M COLMAIbHOM IPAaKTHKE, TFOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU IKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOM IpPaKkTUKH, OCHOBAHHOIO Ha JHallore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cnenuduku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyiid B (OPMHPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKarolleM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOW IMBMIIM3ALMU: 00€CIeUeHUs
HOBOI'O YPOBHS pa3BUTHsI MEIAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0ieM U obecrieueHus nepexoaa K ycTONYMBOMY Pa3BUTHIO, pallMOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHuu OUoJIOTuH;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHMs, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJydaeMble 3HAHHUS JJIs aHalIW3a M OObBACHEHMs SBJICHUMN
OKpPYKAIOMIETO MHpa M MNPOUCXOIAMMX B HEM W3MEHEHHWH, YMEHHUE JelaTh OOOCHOBAHHBIC
3aKJIIOYEHHUsST Ha OCHOBE HAy4YHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW IEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEepHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTMM B COOTBETCTBHUM C >KU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUSI MHPOBO33PEHUS  OOYJAIOUMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMpeaIMeTHbIE) OOIIeHAYYHBIE TIOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienUKy METOJIOB ITO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIEI0OBaHNEe, HAONIOJCHUE, M3MEpPEHHEe, DKCIEPUMEHT U JIPyrue); YHHBEpPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYIATHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COIIMAIbHOM MPAKTHKE.



B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero ooOmero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABaTEIbHBIC yYHUBEpCalIbHbIE ydeOHBbIE NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4eOHbIEe JACWCTBUS, PETYISITUBHbIE YHHBEpCaIbHbIC
yueOHbIe JIeHCTBUS, COBMECTHAS IATEILHOCTb.

MetanpeameTHbie pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), PpPACKPHIBATh CMBICH OHOJIOIMYECKHX
MOHSTUM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU HOHITUSIMH);

OTIpeNeNiATh WENU JACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS JJIsl OOBSICHEHHS (AKTOB W SIBICHUH KHBON
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCyXIeHUs (MHAYKTHBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIHHOCTH, OIICHWBATh COOTBETCTBHE PE3YJIHTATOB LEISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATEILHOCTH, HaBBIKAMHU
paspelieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHBIX METO0B TO3HAHUS;

UCIIONb30BAaTh PA3IMYHbIE BHUABI ACSITENFHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIpPETANHU, PEOOPA30BAaHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIA THI MBIILIICHUS, BIAJCTh HAYIHOW TCPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOW ACSITEIBHOCTU U
JKU3HEHHBIX CUTYAIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOAUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIIEHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO CPeay;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HENIEeATEIbHOCTH;



YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJEH, IPEAJaraTb OPUIMHAJIBHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOIyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe y4eOHOro mocoowus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMabHYIO (GOpMY NpPEACTaBICHUA OHOIOrMYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBAa IpH paboTe ¢ OHOIOrMYECKOH
uHpOpMaLKel: TPUMEHITh XUMHUYECKUE, (pU3MUeCKe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenmue:

OCYILECTBIIATh KOMMYHMKAIIMK BO Bcex cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUs Mpe/UlaraéMoil 3aJayd, YYHUTHIBATH HHTEpEChl U
COIIACOBAHHOCTD MO3ULUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYallui, yMETh CMST4aTh KOH(QIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU clOcoOaMu OOIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOYKY 3PEHMSI C HCIOJIB30BAHUEM SA3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
peleHn OMONIOTnYecKoi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS PU peLIeHUH y4eOHOM 3a1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ JOCTHUKEHHIO: COCTAaBIATH IUIAH JEHCTBUM, PACHPENENSITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI0 Y4aCTHHKA KOMaHbl B OOIIUH pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalHsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCIMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M UX pELICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUAX M IOCTYIIKAX 10 OTHOIICHHUIO K >KMBOM IPUPOJIE, CBOEMY 3JOPOBBIO U 3J10POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEeLIeHUs IPoOIeMbl ¢ Y4ETOM MMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HbIX 00JaCTIX
3HaHWUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecrieueHue NpopuIbHOT0 00y4deHus: 00yJaromuxcs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII MO OCBOEGHHIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESTENIbHOCTH O TONYyYEHUIO0 HOBBIX 3HAHUN W HX NMPUMEHEHHIO B PA3MYHBIX y4eOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cUTyanusaxX. [IpeameTHbie pe3ynbTaThl MPeICTaBICHbI 10 TOaaM
W3Yy4YECHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIQJICHE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolife
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpPraHW3M, MeTaboJu3M, TOMEocTas,
CaMOpEeTryJISILMsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Ouonoruueckne teopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHHMS, pacIIETJICHHUS, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus . Mennens,



TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIUIIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEICSTEIBHOCTH, MPOTEKAIOIIMX B OpraHu3Max pacTeHHWH, >XUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEeNIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTorenes3a, sMOpuoreHe3a, mocTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OPTraHOMJAMH KJICTKH M HUX (DYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X (QYHKIUSAMHU, MEX1Yy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIMSAME, MEXAYy JTanaMu oOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, J3TalmaMH ASMOPHOHAIBHOTO pPAa3BUTHA, TEHOTUIIOM U (peHOTUIIOM,
(dbeHOTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS;

YMEHHUE BBIIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl IOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUYECKUX TPYIIIL,

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4yH, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHMH MOJTYYCHHBIX PE3YIIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYyIOBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh MOJyYSHHBIE Pe3yIbTAThI U JIeTaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B yueOHO-HCCIeI0oBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIuHe, MPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHE OILIEHUBATh OJTUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEOBaHUN B 001acTu
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HalpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03S1CTBA, MMAIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HaBaTeNbHBI HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHAIBHOIO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B TMO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIAJlE POCCHUHCKHUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

YMEHHUE BIAJIETh CUCTEMOM OHMOJIOTWYECKHX 3HAHWI, KOTOpas BKIIOYACT ONMpPEICIICHUS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraromux OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBojtonroHHas Teopusi Y. JlapBuHa,
CHUHTETHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 NyTsIX U HalpaBIECHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIOTE3bI (Tunore3a «vupa PHK» V. I'mnbepra);

YMEHHME BIIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJr0IeHNe, PKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKM aHTPOIOTCHHBIX M3MEHEHUH B
PUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouocepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
JIONATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BaHMUSI, BIUSHUS ABIKYIIHX CHJ 3BOJIOIHN
Ha TeHO(OH]| MONYJSIUHU, NPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepelOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY IPOLIECCAMU SBOJIOIUH, ABIKYIIUMHU
CHJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH PAa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIEHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, PUCIOCOOJEHHOCTh BUI0B
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAX, aHTPOIOI'€HHBIX U3MEHEHUH B AKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOMTaHWs, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHUsI MHOrooOpasus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHMSI IPUPOJIBI U
YeII0BEUECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3a7aud, BBISIBISATb NPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXYy HCCIEIyeMbIMH OHOJOTHYECKUMH TIpOIlecCaMd U SIBICHUSMHU, JEJIaTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJIHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATH HUX SKCIEPUMEHTAIbHBIMH CpPEICTBAMHU,
bopMynupys LeNb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIYYE€HHbIE PE3YJIbTAThl U JIeJIaTh BBIBOIBI,

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HbIX OOIIECTB, U MyOJIMYHO MpPEACTABIATH
MOJTy4YeHHBIEC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHME OIIEHMBAaThb THUIOTE3bl M TEOPUU O MPOUCXOXKIACHUM IKHU3HHU, UEIOBEKa U
YeJOBEYECKHX pPac, O MPHUYMHAX, MOCIEACTBUAX M CIOCO0AaX MNpPeAOTBPALICHUs INI0OATbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyayiei mpodeccuoHalbHON AEeATENbHOCTH B
obnactu  OMOJIOTHMH, D3KOJOTUH, TPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJIOTHUH,
TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOM MPOMBIIIIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HampaBlICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
PO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 b 1
HONOTHA Kak fiayka https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBLIE CHCTEMBI H X M3yHCHHC https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorus ketkn 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHYecKasi OpraHu3aIus KICTKH 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
5 8 2
CTpocHue 1 yHKuHH KICTKH https://m.edsoo.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
Hacnencteennas ungopmanus u bubnuotexa [JOK
7 .« 9 0.5
peanu3anus €€ B KIETKE https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
XK i 1
8 VISHCHHBII WHICT FUICTHH 6 https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
17 1.
o CTpocHHE i YHKIHH OPraHH3MOB > https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7fA1c292
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexka [JOK


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HN3MCHYMUBOCTHU OPTaHU3MOB

https://m.edsoo0.ru/7f41c292

12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 E;If; ;I;?:;ig rou/Iéf41c292

13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 E:::: ;I;?:;Zg S/I;fmczgz

14 I'eneTnka yemoBeka 3 0.5 ngi;;f;igr(zﬁMlCZQZ

15 Cernekuus OpraHu3MoB 4 1 ngs?;:nfcﬁggﬁmmw

16 buoTtexHonorus u cHHTETUYECKask OMOIOTHS 4 hBtPtIfsJ:I/I;I;f;(si)g 8/1;:41(:292

17 Peseproe Bpems 1 ngs?;lfnfﬁggﬁmngz
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
2 M 14 2
HKPOSBOITIOLIA | €€ PESyBTATH! https://m.edso00.ru/7f41c292
3 MakposBosronus 1 €€ pe3yJbTaThl 6 bubmorexa HOK
P a pesy https://m.edsoo.ru/7f41c292
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 15 bubnuorexa [JOK
3emite ' https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
5 IT — 10 1
POMCXOXKICHUE YeIOBEKA — AaHTPOIIOT'CHE3 https://m.edsoo.ru/7fA1c292
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p . 71ob . ' https://m.edso00.ru/7f41¢292
C OKpYXKarollen cpeaoun
bu6mmoreka [IOK
! OpranusMe! 1 cpenia OHTaHMs o 15 https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
8 7 9 0.5
JKOJIOTHS BHIIOB H MOMyJIALHH https://m.edso00.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 bu6mmorexa [IOK
CHCTEMBI ' https://m.eds00.ru/7f41¢c292
bu6mmorexa [IOK
10 b — 6
Hocepa —riodanbHas sKocucTema https://m.edso00.ru/7f41c292
11 YenoBek U OKpysKarolas cpeaa 6 bubnnorexka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5

https://m.edsoo0.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabuble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 buosiorus kak KOMIUIEKCHas HayKa U 1 bubanorexa [JOK
KaK 9acTh COBPEMEHHOT'0 O0IIIeCTBa https://m.edsoo.ru/7f41c292
. bubmuoreka [{OK
2 JKuBbIe cCTEMBI M X CBOWCTBA 1 https://m.edsoo.ru/7f41c292
3 VYpoBHeBas opranu3anus KUBbIX 1 bubmmoreka [JOK
CUCTEM https://m.edso0o.ru/7f41c292
4 WcTopust OTKpBITHS U U3Y4YEHUS 1 Bu6moteka [JOK
kietku. Knerounas Teopust https://m.edso00.ru/7f41c292
MeTo/1bl MOJNIEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3yueHne MeTo10B KIIETOYHON 1 05 bubmuorexa [IOK
ouosoruu (xpomarorpadus, https://m.edso00.ru/7f41¢c292
anekTpodopes, AuddepeHnnansHoe
ueHtpudyruposanue, [1LP)»
6 XHUMUYECKUH COCTaB KIETKH 1 bubmorexa LOK
https://m.eds00.ru/7f41c292
7 MunepaibHbIE BEIIECTBA KIIETKH, UX 1 but6mmoreka [IOK
Ouosornueckas pojib https://m.eds00.ru/7f41¢c292
Oprannueckue BeIecTBa KJIETKH —
8 oenku. JlabopaTopHast pabota 1 0.5 bubmmorexa [TOK

«O06HapyxeHue OEIKOB C IIOMOIIBIO

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Ka4eCTBEHHBIX PEAKLIUI

9 CaoiicTBa, KnaccuduKaius u bubnmnoreka HOK
¢byHKIMN O6EIKOB https://m.edsoo.ru/7f41c292
10 Oprannueckue BemecTBa KJIETKH — bubmmoreka [JOK
YIJIEBOBI https://m.edsoo.ru/7f41c292
1 Oprannueckue BeniecTBa KJIETKH — bubmmoreka [JOK
JIATIAIBI https://m.edsoo.ru/7f41c292
Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopras pabora
12 «I/Iccie OI;aHHS HYKJICMHOBBIX 0.5 bubmmorexa [JOK
A Tl ' https://m.edsoo.ru/7f41c292
KHCJIOT, BBIICJICHHBIX U3 KJIIETOK
Pa3IMYHBIX OPTAaHU3MOBY
13 Crpoenue u pynkunu ATO. [pyrue bubnnoreka [JOK
nykieosuarpudocharsr (HTD) https://m.edso0o.ru/7f41c292
CexBenuponanue JJHK. MeToibl
14 FeHOMI/IKE T aHCKHI/IHTOMI/IKI/Iﬂ bubmorexa LOK
TP P ’ https://m.edso0o0.ru/7f41c292
MIPOTEOMUKHU
bubmmoteka IIOK
15 M i
CTOZBI CTPYKTYPHOI GHonoruH https://m.eds00.ru/7f41c292
16 Tunel knerok. [Ipokapuornueckas bubmmnoreka HOK
KJIETKA https://m.eds00.ru/7f41c292
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
17 HTzKaneCI«yaI; pa60Ta «M3yuenwue 0.5 bubmmorexa LIOK
p _ p N yi ' https://m.eds00.ru/7f41c292
CBOWMCTB KJICTOYHON MEMOpPaHBI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH bubmmorexa [JOK
p p https://m.edso00.ru/7f41c292
19 OnmHOoMeMOpaHHbBIE OPTaHOWIBI 05 bubnmnorexa [JOK

kietku. [IpakTrueckas pabota

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«I/I3yquHe JABWKCHUSA HUTOIIJIa3MBbI B
PACTUTECIIBHBIX KIETKaX>»

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU:
MUTOXOHAPUH, IIJIACTUIBI.
Jlaboparopnas pabota

bubnunoreka LIOK

20 «HccnenoBaHue mia3zMoian3a u 0.5 https://m.edsoo.ru/7f41c292
JIeTIa3MOJIH3a B PaCTUTENIbHBIX
KJIETKaX»

bubnunoreka LIOK

21 HememOpaHHbBIE OpraHOHIBI KJIETKH https://m.edsoo.ru/7f41c292

bubnunoreka LIOK

22 CTpocHme 1 GyHKIH AApa https://m.edso00.ru/7f41c292
CpaBHuTENbHAS XapaKTePUCTUKA
KJIETOK 3yKapHoT. JlabopaTopHas bubmmoreka [JOK

23 0.5
pabota «/3ydyeHne cTpoeHus KIETOK https://m.edso00.ru/7f41c292
Pa3IUYHBIX OPraHU3MOBY
ACCUMUIISITIHS U TUCCUMHUJIISIIIHST —

JIB€ CTOPOHBI MeTabonu3Ma. Tumsl

24 obOMmeHa BemiectB. JlabopaTopHas bubmuoreka [IOK
pabota «/3yueHune KaTaTuTHYeCKOn https://m.edsoo.ru/7f41c292
aKTUBHOCTH (pepMEHTOB (Ha puMepe
aMmIIa3bl WIH KaTaaasbl)»

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosIn3Ma.

o5 JlaGopatopnas pabora «3yuenue 05 bubmuorexa [IOK
(hepMEHTAaTUBHOTO paCIICTUICHUS https://m.edso00.ru/7f41c292
MIEPOKCH/Ia BOJIOPO/IA B PACTUTEIBHBIX
Y J)KAUBOTHBIX KJIETKAX»

26 benku-akTuBaTops! U OeNKH- bubmuorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MHTUOUTOPHI https://m.edsoo.ru/7f41c292
. bub6nmoreka [IOK
27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
28 Porocntes https://m.edso0o.ru/7f41c292
XemocunTes. Jlabopatopnas padora
29 «CpaBHeHHUE TIpO eI():COBp(bOT(iHHT%a 0.5 bubmmorexa [JOK
P pont ' https://m.edsoo.ru/7f41c292
1 XeMOCHHTE3a
AHa’poOHBIC OPTaHU3MBbL. Buabl
30 Oposxenus. JlabopaTopHas pabora bubnnorexa [JOK
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U https://m.edso00.ru/7f41c292
JIBIXAHUSD)
31 AdpoOHBIE OPraHU3Mbl. JTaIbI bubnnorexa [JOK
SHEPTEeTUYECKOro OOMeHa https://m.edsoo.ru/7f41c292
DHeprus MeMOpPaHHOTO IPaiueHTa
32 1} f HOB CHHpT 3 ATCD'p 560Ta brbmmorexa [TOK
POTOHO N © P https://m.eds00.ru/7f41c292
poTOoHHOU AT®-cuHTa3bI
33 Peakuuu MaTpu4HOro cUHTE3a brbmmorexa LTOK
caxt PHHAHOTO https://m.eds00.ru/7f41c292
34 Tpanckpunuus — MaTpU4YHBIA CHUHTE3 bubmmnoreka HOK
PHK https://m.eds00.ru/7f41c292
. bubmuorexa [IOK
35 Tpasteasiuns it e€ oTarbt https://m.eds00.ru/7f41c292
36 Konnposanue amnuokucinot. Pois bu6muoreka [JOK
prubocoM B OMOCHHTE3E OeKa https://m.eds00.ru/7f41¢c292
37 Opranuzanus reHoma y mpoKapuor u bubnmnoreka [JOK
JYKApUOT https://m.edsoo.ru/7f41c292
38 MounekynsipHble MEXaHU3MBI bubmuorexa [IOK



https://m.edsoo.ru/7f41c292
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9KCIIPECCUU T'€HOB Y dYKapHOT

https://m.edsoo.ru/7f41c292

Bupycbl — BHeK1eTOUHbBIE (OPMBI
KU3HU U OOJINTaTHBIE TTAPA3UTHI.

bub6nmoreka [IOK

39 0.5
[TpakTuueckas padora «Co3mxanue https://m.edsoo.ru/7f41¢c292
MOJICTTH BUPYCa»
40 BupycHbie 3a001eBaHMsI YeIOBEKA, bubnmnoreka HOK
YKUBOTHBIX, PACTEHHI https://m.edsoo.ru/7f41c292
41 HanoTtexHonoruu B OMOJI0THN U bubnuorexa [IOK
MeIUIIMHE https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
42 XK 7
HBHCHHBII [HICL KT https://m.edsoo0.ru/7f41¢c292
. bubnuorexa [IOK
43 Matpunetii cunres JTHK https://m.edsoo0.ru/7f41c292
XpomocoMsl. JlaboparopHas pabora
44 «513 €HHue X OMOCI:)M HI;. FOTI())BLIX 0.5 buGnuorexa [IOK
i p ' https://m.edso00.ru/7f41c292
MHUKpOTpernaparax»
bubmmoreka IIOK
45 JlenIeHHe KICTKH — MHTO3 https://m.edsoo.ru/7f41c292
Tunsl kietok. Kapuokunes u
nutokunes. Jlaboparopnas padora
46 «HabmroneHe MUTO3a B KIIETKAX 0.5 bubmorexa HOK
a ' https://m.edsoo.ru/7f41c292
KOHYHMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsmust )KU3HEHHOTO [TUKJIA KIETOK bubmmorexa TIOK
i H https://m.edsoo.ru/7f41c292
48 Opra"usM Kak eIUHOE 1IEI0€E bubnnorexa [JOK
p a H https://m.edsoo.ru/7f41c292
49 Txanu pacrenuii. JlaboparopHas 0.5 bubmuotexa [IOK
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pabora «3ydueHne TKaHeH pacTeHU

https://m.edsoo.ru/7f41c292

TkaHU )KUBOTHBIX M YEJIOBEKA.

50 Ha60pvaT0pHa51 pabora «3y4eHue 0.5 ﬁg&HE;T::S?)grouﬁ £416292
TKaHEH KUBOTHBIX)
Opranbl. CUCTEMBI OPraHOB. BuGmiorexa LIOK
51 JlaGopaTtopHas paborta «3ydueHue 0.5 https://m.edsoo.ru/7f41c292
OpPraHOB I[BETKOBOT'O PACTECHUS
bubnuoreka [{OK
52 Onopa Te1a opranusmon https://m.edsocL).Iru/7f410292
bubnuoreka [{OK
>3 JlBIKeitie Oprati3MOs https://m.edsocL).Iru/7f410292
bubnuoreka [{OK
>4 Hnratie opranismon https://m.edsocL).Iru/7f410292
55 IIutanue MO3BOHOYHBIX KUBOTHHIX. bubmuoreka [IOK
[TumeBapuTenpHas cucTemMa 4esioBeKa https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
o Jlorxartie Opratismon https://m.edSO(])_.[ru/7f41c292
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubnuoreka [{OK
YyesoBeKa https://m.edso0o.ru/7f41c292
58 TpancnopT BeliecTB y OpraHu3MoB brbmmorexa LTOK
https://m.edso0o.ru/7f41c292
59 KpoBeHocHas cuctemMa o3BOHOYHBIX bubnmnoreka HOK
’)KMBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41¢292
60 Briaenenue y opranusmosn bubnmorexa LOK
https://m.edso0.ru/7f41c292
61 3amuTa y OpraHu3MoB bubmmorexa LHOK
https://m.edso0.ru/7f41c292
62 NMMyHHas cucTeMa 4enoBeka bubmuotexa [IOK
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PazgpakuMocTs u peryisuus y

https://m.edsoo.ru/7f41c292
bubnunoreka LIOK

63 OpraHu3MoOB https://m.edso00.ru/7f41c292
I'ymopanbnas perynsauus u

64 BI}I]I[OprI/IHHaSI (IZ)I/ICZGMa JKUBOTHBIX U bubmorexa LOK

https://m.edsoo.ru/7f41c292
YeJI0BeKa
65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
06 Honosoe pasmrowerne https://m.edso0.ru/7f41c292
67 Meiios bubnunorexka LIOK
https://m.edso0.ru/7f41c292
I'amerorenes. O0pa3oBaHue u
pa3BUTHE MOJIOBBIX KIIETOK. Bu6morexa LIOK

68 Jlaboparopnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41c292
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

69 WNHnuBunyansHOE pa3BUTHE bubmmnoreka HOK
OpraHu3MOB — OHTOT'€HE3 https://m.edso0.ru/7f41c292

20 3akjajKa OpraHoB U TKaHEH U3 bubnmnorexa [JOK
3apOJIBIIEBBIX JTUCTKOB https://m.edso00.ru/7f41c292
Poct u pazBuTHE KUBOTHBIX.

71 JlaGopatopHnas pabora «BelsiBieHue 05 bubmuoreka [IOK
IIPU3HAKOB CXOJCTBA 3apOABbILIEH https://m.edso0o.ru/7f41c292
MTO3BOHOYHBIX JKUBOTHBIX)

PasMHOKeHHe 1 pa3BUTHE pACTEHUH.
72 JlaGopatopnas pabora «CtpoeHue 0.5 Bubmmorexa [IOK

OpraHoB Pa3MHOKCHU BBICIIUX

https://m.edsoo.ru/7f41c292
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pacTeHuin»

I/ICTOpI/IH CTaHOBJICHUA U Pa3BUTHUA

bub6nmoreka [IOK

3 TCHETUKH KaK HayKu https://m.edsoo.ru/7f41c292
OcHOBHbIE IOHATHUS U CUMBOJIBI

74 reretuku. JlaboparopHas pabota 05 bubmmoreka [JOK
«/Ipo3oduina kak 0OBEKT https://m.edso0o.ru/7f41c292
TEeHETUYECKUX UCCIIeIOBAaHUI
3aKOHOMEPHOCTH HacIeI0BaHUs
pu3HaKoB. MoHOruOpuaHOE

75 ckpemuBanue. [Ipaktuueckas pabota 05 bubmmoreka [JOK
"N3y4yeHue pe3yapTaToB https://m.edsoo.ru/7f41c292
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uis"

76 [{uTomornyeckue OCHOBBI Bbu6moreka [JOK
MOHOTHOPHIHOTO CKPEIIMBAHUS https://m.edsoo.ru/7f41c292

77 AHanmm3upyrolee CKpeuuBaHue. bubmmnoreka HOK
HenosnHoe nomuanpoBanue https://m.edsoo.ru/7f41c292
JlurubpuHoe CKperBaHue.
[TpakTuueckas padota «3ydenue bubnnoreka [JOK

78 0.5
pe3yIbTaTOB AUTUOPUIHOTO https://m.edso0o.ru/7f41c292
CKpEIIUBaHUS Y APO30(DUITBI»

79 [uTonornyeckre 0CHOBBI bubnuoreka [{OK
JUTUOPUTHOTO CKPEITUBaHUS https://m.edsoo.ru/7f41c292

80 CuerneHHoe Haclea0BaHNE bu6muoreka [JOK
IIPU3HAKOB https://m.edso00.ru/7f41c292

81 XpOMOCOMHasi TEOpHs bubmuorexa [IOK
HAaCJIEACTBEHHOCTH https://m.edso00.ru/7f41c292

82 I'eneTuka moima bu6nmnorexa LIOK
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https://m.edsoo.ru/7f41c292

83 ['eHOTHIT KaK LIETTOCTHAS CHCTEMaA bubmmorexa [JOK
t https://m.edso0o.ru/7f41c292
['eneTnveckuii KOHTPOJIb Pa3BUTHS bubmmoreka [JOK

84 .
pacTeHUH, KUBOTHBIX U YEJIOBEKA https://m.edso00.ru/7f41c292

85 N3mMeHunBOCTH NPU3HAKOB. Busl Bu6muoteka [JOK
W3MEHYHUBOCTH https://m.edso00.ru/7f41c292

bubnuoreka [{OK

86 Mo aIlMOHHAs U3ME oc

AHQUKALMONHAS H3MEHIHBOCTE https://m.edsoo.ru/7f41¢292
BapranunoHHbIN psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3akOHOMEPHOCTEN bubmmoreka [JOK

87 . 0.5
MO (DUKAITIOHHON H3MEHUUBOCTH. https://m.edso00.ru/7f41c292
[TocTpoeHnue BapHaliiOHHOTO psija U
BapHallMOHHON KPUBOM»

88 ['enoTHIMUEeCcKass K3BMEHYUBOCTb. bubnuoreka [{OK
KomOunaTtuBHas ©3MEHUYNBOCTD https://m.edso0.ru/7f41c292
MyTtannoHHast ”3MEHYUBOCTb.

ITpakTuyeckas padora «MyTtauu y bubmuoreka [IOK

89 0.5
o030 uIIBl (Ha TOTOBBIX https://m.edso0o.ru/7f41c292
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO

90 npoiiecca pQHHFeHe”}F];Ka u bubmmorexa [JOK

porecea. https://m.edso00.ru/7f41c292
AMUTEHOMUKA
I'eneruka yenoBeka. [IpakTudeckas

91 abota «CocTaBieHHe U aHATIU3 0.5 bubmorexa [TOK
P . ' https://m.eds00.ru/7f41c292
POIOCIIOBHOM

92 MeTtoanl MEIUIIMHCKON TEHETUKHU but6mmoreka [IOK
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3HaucHUE MCI[HHHHCKOﬁ T'CHCTHUKU B

https://m.edsoo.ru/7f41c292

bubnunoreka LIOK

93
HPEAOTBPATICHHIH 1 HequPfH https://m.edsoo.ru/7f41¢c292
ICHETHYECKUX 3a00JIeBaHUI YeI0oBeKa
OCHOBHBIC TIOHSITHS CCJICKIUU.
94 Jlaboparopuas padota «3yueHue 05 bubmmoreka [JOK
COPTOB KYJIbTYPHBIX PACTCHUH U ' https://m.edso00.ru/7f41c292
MTOPOJI TOMAIITHUX JKHBOTHBIX)
MeTo/bl CeneKIIMOHHOM paboThI.
95 JlaboparopHnas padora «M3yueHue 0.5 bubmorexa HOK
PATOPHA P o~ ' https://m.eds00.ru/7f41c292
METOJIOB CEJICKIIMH PACTCHUI
JIOCTHIKEHHMSI CEJICKITUU PACTCHHUH U
96 »)kuBOTHBIX. [IpakTHueckas padora bubmorexa HOK
P . p https://m.edso00.ru/7f41c292
«IIpuBUBKa pacTeHHI»
CoxpaHeHHe, U3YUCHUE U
97 I/ICH(I))J'ILL’»OBaHI/Ie l}“I:HeTI/I‘{eCKI/IX bubmorexa HOK
https://m.edso0.ru/7f41¢c292
pecypcoB
buoTexHoorus kak Hayka u OTpacib
08 npousBojacTBa. [IpakTuueckas padora 05 bubnmnoreka HOK
«M3ydyenue oObEKTOB ' https://m.eds00.ru/7f41c292
OHMOTEXHOJIOTUN
99 OcHOBHBIE HaMPABJICHUS bubmuoreka [IOK
CHHTETHYECKOHN OMOI0THur https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
100 XpomMocoMHa eHHA eHe
POMOCOMHAS H TEHHA HIDKCHEPHA https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
101 Me CKHe OMOTEXHOJIO
AMHHACKIE DHOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
102 PesepsHblit ypok. [ToBTopenue, bu6muoreka [IOK
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000011eHNe, CHCTEMATH3AIMS 3SHAHUH

https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5



https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero u3ydeHusi  00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
1 DBoJoIoHHast Teopust Y. 1 BubnuoTeka
HapBuna LIOK https://m.edsoo.ru/863ea20e
5 JIBrKyI1IME CUITBI 3BOJIIOLIMU 1 BubnuoTeka
Bu10B 1o Y. JlapBuny LIOK https://m.edsoo.ru/863ea20e
Bopr0Oa 3a cymecTBoBaHME,
3 €CTECTBCHHBIN 1 1 Brbnmoreka
. LIOK https://m.edsoo.ru/863ea20e
HCKYCCTBEHHBIN 0TOOP
DopMHUpOBaHHE
4 CHHTETUYECKOU TEOpUH 1 Brbnmoreka
P LLOK https://m.edsoo.ru/863ea20e
ABOJTIOIIUN
OTanbl HBOIOLUOHHOTO
5 mpolriecca: MUKPOIBOJIOIHS 1 1 Bubnuoreka
pot ' p 1 LIOK https://m.edsoo.ru/863ea20e
MaKpOdIBOJTIOIHUS
6 [Tonynsauust — 3reMeHTapHas 1 BubnuoTeka
€IMHULIA 3BOJIIOLUN LOK https://m.edsoo.ru/863ea20e
3aK0H T€HETUYECKOTO
paBHoBecus [x. Xapau, B.
7 BaiinGepra. JlabopaTopHas 1 05 BubnuoTeka
pabota «BbIsBICHHE ' LIOK https://m.edsoo.ru/863ea20e
U3MEHYUBOCTH y 0CO0ei
OJIHOTO BUJIa»
3 DnemeHTapHbIe (HaKTOPHI 1 BubnuoTeka
ABOJIIOLUHU LIOK https://m.edsoo.ru/863ea20e
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DddexT ocHOBaTENS.

9 D¢ dekT OyTBIIIOUHOTO Bubnnorexa
yr LLOK https://m.edsoo0.ru/863ea20e
TOPJIBIIIKA
Murpanuu. M3omsamun
10 MOMYJISIIIHIA: Teorpaduaeckas Bubnuoreka
Y ' p ’ LOK https://m.edsoo.ru/863ea20e
Oonooruyeckas
EcrecTBenHnsIit oTOOp —
11 HaNpaBJISIOMUN (aKTo Bubnuoteka
p = p LOK https://m.edsoo.ru/863ea20e
SBOJIIOLIUHU
12 ITosioBO# 0TOO Bubnnorexa
P LIOK https://m.edsoo.ru/863ea20e
[Tpucnoco61eHHOCTh
OpPraHU3MOB KaK pe3yJabTaT
MHUKPOIBOJTIOIUH.
13 Jlaboparopnas padbora 0.5 Bubnmorexa
PATOPHAA P ' LIOK https://m.edsoo.ru/863ea20e
«M3ydyenne apomopdo30B u
WIM0AANTAMN Y paCTCHUI
1 )KUBOTHBIX»
[Tpumeps! npucnocobaeHuit y
OpPTaHHU3MOB:
Mop(hosIoruyecKue,
¢buznonoruyeckue,
OMOXHMUYECKHE,
14 MIOBEIEHUYECKHUE 0.5 Bubnnorexa
) ' LIOK https://m.edsoo.ru/863ea20e
JlaGoparopHas paboTa
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEJIbHAS

11€JIECO00Pa3HOCTHY
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Bun, ero xpurepuu u
cTpyKTypa. JJabopaTopHast

Bubnuoteka

15 3] C eHHeE 0.5
paboTa «L-paBHCHHC BUIOB LIOK https://m.edsoo.ru/863ea20e
10 MOP(OIOTHIECKOMY
KPUTEPHUIO)
16 CIOVKIVDA BULd Bbubnnorteka
PYKTYP A LLIOK https://m.edsoo.ru/863ea20e
17 Bunoo6pa3oBanne kak Bubnunorteka
pe3yJIbTaT MUKPO3BOJIFOLUU LIOK https://m.edsoo.ru/863ea20e
18 CBs3b MUKPOIBOIIOLIMH U Bubnuorteka
SIHUIEMHUOJIOT U LIOK https://m.edsoo.ru/863ea20e
MakposBomtonus.
19 [TaneoHTONMOrNUECKHE Bubnuoreka
LIOK https://m.edsoo.ru/863ea20e
METO/IbI U3YUYCHHSI SBOTIOIIUN
20 buoreorpaduyeckue MeTo b1 Bubnunoteka
HA3YYEHHUS IBOJIFOLIUU LOK https://m.edsoo.ru/863ea20e
DOMOpHOIIOTHYECKHE U
21 CpPaBHUTEIHHO- Bubnunoteka
MOP(OJIOTHUUECKHE METOTbI LIOK https://m.edsoo.ru/863ea20e
W3YYEHUS HBOJTIOIIUN
MonekynspHO-TeHETUUECKHE,
99 OMOXUMHUYECKHE U Bubnnorteka
MaTeMaTUUECKUE METOIbI LIOK https://m.edsoo.ru/863ea20e
W3Y4YEHUS IBOJTIOITIN
93 OO61re 3aKOHOMEPHOCTH Bubnuoteka
ABOIIOIUU LIOK https://m.edsoo.ru/863ea20e
AJnlanTvBHas paauanus.
24 HepaBHOMEPHOCTH TEMIIOB Bubnmoreka
p p LIOK https://m.edsoo.ru/863ea20e

9BOJJIIOIIMH
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Hayunble rumnoressl

25 MIPOMCXOXKICHHS )KU3HU Ha Bubnmoreka
LLIOK https://m.edsoo.ru/863ea20e
3emite
26 JonayuyHble npeaCcTaBICHUS O BubnunoTeka
3apOKICHUH KU3HU LIOK https://m.edsoo.ru/863ea20e
27 OCHOBHEBIE ATAIIBbI Bubnunorteka
HEOPraHUYECKOU IBOJIIOIUU LIOK https://m.edsoo.ru/863ea20e
28 ['unoTessl 3apokIeHUS BubnuoTeka
JKU3HU LIOK https://m.edsoo.ru/863ea20e
Ucropus 3emnu u MeToabl €€
u3yudenus. JlaboparopHas
29 pabora «3yuenue u 05 BubnuoTteka
OIMMCAaHHUE UCKOMAaeMBbIX LIOK https://m.edsoo.ru/863ea20e
OCTaTKOB JAPEBHUX
OPTraHU3MOB»
30 HagansHbIe STanbl Bubnmnoteka
OPraHUYEeCKON SBOJIOIUU LIOK https://m.edsoo.ru/863ea20e
31 DBOITIONNS DYKAPUOT Bubnnoreka
LLOK https://m.edsoo.ru/863ea20e
OCHOBHBIE 3TaIbl YBOTIOLNHT
PacCTUTENBHOTO MUPA.
39 [IpakTuueckas padbora 05 Bubnuoteka
«M3ydyenne ocobeHHOCTEH LIOK https://m.edsoo.ru/863ea20e
CTPOEHUS PACTCHUHN Pa3HBIX
OTJICTIOBY
33 OCHOBHBIE ATaIbI YBOTIOLINHT BubnuoTeka
JKUBOTHOTO MHUpa LIOK https://m.edsoo.ru/863ea20e
34 DBOIOLMS KUBOTHBIX. 05 BubnuoTeka
[IpakTuueckas pabora LOK https://m.edsoo.ru/863ea20e
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«M3ydyenue ocobeHHOCTEN
CTPOCHUSI TO3BOHOYHBIX
’KUBOTHBIX»

PasBurue xu3uu Ha 3emiie 1Mo

Bubnuoteka

35
3paMm U Iepuoaam LIOK https://m.edsoo.ru/863ea20e
MaccoBbi€ BBIMUPAHUS —
36 DKOJIOTHYECKHUE KPUBUCHI Bubnmoreka
P LIOK https://m.edsoo.ru/863ea20e
MPOIILIIOTO
CoBpeMeHHbII
37 SKOJIOTHYECKUI KPU3HUC, ETO Bubnuoreka
P ’ LIOK https://m.edsoo.ru/863ea20e
0COOEHHOCTH
38 CoBpeMeHHas cuctema Bubnnoteka
OPraHu4Y€eCcKOTO MPOLLIOro LIOK https://m.edsoo.ru/863ea20e
39 OCHOBHBIE CHCTEMAaTHUECKIE Bubnunoteka
TPYIIIBI OPraHU3MOB LIOK https://m.edsoo.ru/863ea20e
40 AHTpONOJIOTHS] — HayKa O Bubnunoteka
4eJIOBEKE LIOK https://m.edsoo.ru/863ea20e
41 PazButue npeacrasiaeHuit o Bubnmnoteka
MPOUCXO0XKICHUU YEJIOBEKA LIOK https://m.edsoo.ru/863ea20e
MecTo gesoBeka B CHCTEME
OpPTraHUYECKOTO MUPA.
JlaGopaTtopHnas pabota
42 «3yuenne ocoOeHHOCTEN 0.5 Bubnmoreka
ya ' LIOK https://m.edsoo.ru/863ea20e
CTPOEHHUSI CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOXKICHUEM »
43 JBrKymuye cuisl Bubnuoteka
aHTPONOTEHE3a LOK https://m.edsoo.ru/863ea20e
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CooTHo1reHue
OHOJIOTUYECKUX U

Bubnuoteka

44 COIMATBHBIX (haKTOPOB B LOK https://m.edsoo.ru/863ea20e
AHTPOIIOTeHE3€E
45 OCHOBHBIC CTaIUU BubnunoTeka
aHTPOIIOrEHE3a LIOK https://m.edsoo.ru/863ea20e
46 [Tancorenernka u BubnunoTeka
MaJICOTeHOMUKA LOK https://m.edsoo.ru/863ea20e
47 DBOJIOLMS COBPEMEHHOTO BubnunoTeka
4eJI0BEKa LIOK https://m.edsoo.ru/863ea20e
Yenoseueckue pachl.
18 [IpakTuyeckas pabora 05 Bubnunoteka
«3yueHune 3K0I0rnuecKux LOK https://m.edsoo.ru/863ea20e
aJanTaluyil 4eJI0BEeKay
49 MexaucCuuIIMHapHbIC BubnunoTteka
METO/IbI aHTPOTIOJIOTUH LIOK https://m.edsoo.ru/863ea20e
50 3apoxKACHUE U pa3BUTHE BubnunoTeka
3KOJIOTUU LLOK https://m.edsoo.ru/863ea20e
MeToanl SKOJIOTHH.
JlaGoparopHas paboTa
51 «3y4yeHne MeTo10B 0.5 Bubnuoreka
LIOK https://m.edsoo.ru/863ea20e
3KOJIOTUYECKUX
HCCIIENOBAHU
59 3HaYeHNEe IKOJIOTHUECKUX BubnuoTteka
3HAHUU [ YEJIOBEKa LIOK https://m.edsoo.ru/863ea20e
Bbubnuorteka
53 OKONOTHICCKHE (aKTOPI LIOK https://m.edsoo.ru/863ea20e
Bbubnuorteka
>4 AbuoTuieckue GakToper 0.5 LOK https://m.edsoo.ru/863ea20e
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CBeT Kak 3KO0JIOTHYeCKUit
daktop. JlaboparopHas
pabora «BplsBiIeHUE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

AobuoTtndeckue (HakTopsl.
Temneparypa kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTtopHnas pabota

Bubnuoteka

o5 «BrIsBIEHUE 0.5 LIOK https://m.edsoo.ru/863ea20e
MPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHUIO
TEMIIEPATYPHI»
AbuoTtndeckue (HakTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOP.
56 JlaboparopHas paboTa 0.5 Bubnvnoreka
LLOK https://m.edsoo.ru/863ea20e
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul u3
pa3HbIX MECT OOUTAHUSD)
57 CpGI[I)I oOHUTaHus Bubnunorteka
OpTraHU3MOB LIOK https://m.edsoo.ru/863ea20e
58 buonorndeckne puTMbl Bubnnoreka
LIOK https://m.edsoo.ru/863ea20e
59 Kuznennsie popmbl Bubnunoteka
OpraHHU3MOB LOK https://m.edsoo.ru/863ea20e
60 BuoTtnueckue akropsl Brbnmorea

LIOK https://m.edsoo.ru/863ea20e
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3HayeHue OMOTHYECKAX
B3aUMOJICUCTBUHN I

Bubnuoteka

o1 CYIIECTBOBAHMS OPTaHU3MOB LOK https://m.edsoo.ru/863ea20e
B cpezie OOuTaHus
62 DKOJIOTUYECKUE Bubnuoteka
XaPAKTEPUCTUKHU MOMYJISIIAA LOK https://m.edsoo.ru/863ea20e
OcCHOBHBIE TIOKA3aTeNn
63 MOMYJISIUN: YACTICHHOCTb, BubnuoTeka
IJIOTHOCTh, BO3pAacTHAs U LIOK https://m.edsoo.ru/863ea20e
MOJIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTeNn
64 MONYJISILUU: POXKIAEMOCTb, BubnuoTeka
IIPUPOCT, TEMII POCTA, LIOK https://m.edsoo.ru/863ea20e
CMEPTHOCTb, MUTPAITUU
65 DKOJIOrM4ecKasi CTpyKTypa BubnuoTeka
MOMYJISIIIAH LIOK https://m.edsoo.ru/863ea20e
66 JnHamuKa nonyJsinuu u eé Bubnnorteka
perynsnus LIOK https://m.edsoo.ru/863ea20e
Kpussie pocta yncieHHOCTH
67 nomynsiyu. Kpusbie Bubmoreka
LLOK https://m.edsoo.ru/863ea20e
BBDKUBAHUS
DKOJIOrM4ecKasi Hula BUuja.
68 JlaGoparopHas paboTa 05 Bubnuoteka
«[Ipucmocobenus ceMsiH LIOK https://m.edsoo.ru/863ea20e
pacTeHUM K pacCEeICHUIO»
69 Bua xak cucrema nonyunsiuit Bubnuoreka
LIOK https://m.edsoo.ru/863ea20e
70 3aKOHOMEPHOCTH MOBEACHUS BubnuoTeka
Y MUTPALIUH JKUBOTHBIX LOK https://m.edsoo.ru/863ea20e
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Co0011ecTBO OPraHu3MOB —

Bubnuoteka

& OuoLeH03 LIOK https://m.edsoo.ru/863ea20e
79 DKOCHUCTEMA KaK OTKpbITas BubnuoTeka
cucrema LIOK https://m.edsoo.ru/863ea20e
73 Kpyrosopor Bemiects u BubnuoTeka
MOTOK SHEPTUU B 3KOCHCTEME LOK https://m.edsoo.ru/863ea20e
74 OcHOBHbBIE TIOKA3aTENN Bubnuoteka
3KOCHUCTEMBI LOK https://m.edsoo.ru/863ea20e
75 DKOJIOTHYECKUE TUPaAMUIbI Bubnuoreka
LLOK https://m.edsoo.ru/863ea20e
76 H3meHenus coo01ecTB — BubnuoTeka
CYKILIECCUU LIOK https://m.edsoo.ru/863ea20e
[IpupoaHbIE 5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. BubnuoTeka
DKOCUCTEMBI MOPEHN U LIOK https://m.edsoo.ru/863ea20e
OKEaHOB
[IpupoHBIE S5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB, Bubnuoteka
. LIOK https://m.edsoo.ru/863ea20e
cTenem, MyCThIHb
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI Bubmoreka
LLOK https://m.edsoo.ru/863ea20e
Ypb6osKkocucTeMsl.
80 [IpakTnueckas padbora 05 Bubnuoteka
«/3yueHne u onucaHue LIOK https://m.edsoo.ru/863ea20e
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
81 (bopMUpOBaHUS OCHOBHBIX Bubnunoteka
B3aMMO/ICUCTBUI OPraHU3MOB LIOK https://m.edsoo.ru/863ea20e

B 3KOCHCTEMAX
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Mexanusmbl BO3aeHCTBUA
3arpsA3HEHUIN pa3HbIX TUIIOB
Ha CyOOpraHM3MEHHOM,

Bubnuoteka

82
OpPraHU3MEHHOM, LOK https://m.edsoo.ru/863ea20e
MONYJISIIMOHHOM 1
9KOCHCTEMHOM YPOBHSIX
buochepa —
83 oO1ierIaneTapHas 000104Ka Bubnuoreka
m p LIOK https://m.edsoo.ru/863ea20e
3emnun
84 VYuenne B. U. Bepnaackoro o Bubnvoteka
ounochepe LOK https://m.edsoo.ru/863ea20e
85 3aKOHOMEPHOCTH BubnunoTeka
CYIIECTBOBaHHS OHOCHEPHI LIOK https://m.edsoo.ru/863ea20e
86 KpyroBopoTs!I BeliecTB u BubnunoTeka
OHOreOXMMHUYECKUE LUK LIOK https://m.edsoo.ru/863ea20e
87 30HaBHOCTH OMOCHEPHI. BubnuoTeka
OcHOBHBIE OMOMBI CYIITN LLOK https://m.edsoo.ru/863ea20e
. Bubnuoteka
88 Y CTOIUBOCTS Grocept LIOK https://m.edsoo.ru/863ea20e
89 DKOJIOTUYECKHE KPUZHCHI U BubnunoTeka
X MPUYUHBI LOK https://m.edsoo.ru/863ea20e
90 BosnelicTBue deioBeka Ha BubnuoTeka
o6uochepy LIOK https://m.edsoo.ru/863ea20e
AHTpPOTIOTEHHOE BO3/ICHCTBHE
91 Ha PACTUTENBHEIN U Bubnuoteka
P N LIOK https://m.edsoo.ru/863ea20e
YKUBOTHBIH MUP
92 OxpaHa IpUpOIbI Bubnnoreka
p PHpOA LIOK https://m.edsoo.ru/863ea20e
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OCHOBHBIE IPUHIIUIIBI

93 CTOMYMBOI'O Pa3BUTHS Bubnmoreka
Y p LLIOK https://m.edsoo.ru/863ea20e
YeJIOBEYECTBA U ITPUPOJIBI
PanmonanpHoe
94 MPHUPOJIOTIONH30BAHUE U Bubnunoteka
COXpaHEHHE OMOJIOTHIECKOTO LIOK https://m.edsoo.ru/863ea20e
pa3Hoo0pazus 3eMiu
O060011IEHIE IO TEME
95 «MUKPOIBOIIOLUS U €6 Bubnuoreka
P LLOK https://m.edsoo.ru/863ea20e
Pe3YJIbTAThD)
O00011IeHNE 10 TEME
96 «MaxKpOo3BOIIOLINS U €6 Bubnmoreka
p H LLOK https://m.edsoo.ru/863ea20e
Pe3YIIbTAThD)
O0600I11IeHNE IO TEME
97 «[Ipoucxoxnenne u Bubnmoreka
p A LIOK https://m.edsoo.ru/863ea20e
pa3BUTHE )KU3HU HA 3eMIIe»
O00011eHNE 110 TEME
98 «[Iponcxoxaenne uenoBeKa Bubnuoreka
p A LIOK https://m.edsoo.ru/863ea20e
— aHTPOTIOTEHE3
O00011eHME 110 TEME
99 «DKOJIOTHS — HAyKa O Bubnunoteka
B3alMOOTHOIIICHUSIX LIOK https://m.edsoo.ru/863ea20e
OpPTaHU3MOBY
O00011eHME 110 TEME
100 «OpraausMel 1 cpena Bubnmoreka
p p LIOK https://m.edsoo.ru/863ea20e
oOuTaHuI»
101 O000I11IeHNE TT0 TEME Bubnunoteka
«IKOJIOTHS BUIOB U LIOK https://m.edsoo.ru/863ea20e
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TIOIYJISILUA

102

O000111EeHME 110 TEME
«buocdepa — rmodanpHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

7.5

Bubnunorteka
LIOK https://m.edsoo.ru/863ea20e
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YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I'., Connn H.U.,
3axaposa E.T.; mox penakmueii 3axapora B.b., O6mecTBo ¢ orpaHnyeHHOM
OTBETCTBEHHOCTHIO «[[PODA»; Axkuronepuoe obuiectBo «M3marensctBo «IIpocBemenuey
* buonorus. O6mas 6uonorus, 11 knacc/ 3axapos B.b., MamonToB C.I'., Conun H.U.,
3axaposa E.T.; mox penakiueit 3axaposa B.b., O6miecTBo ¢ orpannueHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuronepHoe obmiectBo «M3marenbctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

A.1O0.Monnera. A.B.Topramnos. buosnorus B cxemax u tadsmmax 9KCMO Mockga. 2012 r
I'. W. Jlepuep. buonorus. Ilonuelii cipaBounuk /it noarotoBku k E I' 9. M. Actpenb
2012

['otoBumcs k EI'D. O6mas ouonoruss M Ipoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mias 6uonorus. KontponsHsie u3amepurensusie Mmarepuaisl M [Ipocsemenue 2012
r

N.P. MyxamemxanoB. Mactepckast yaurtens « Tectsl, 3auetsl, Oiuronpocs 10-11 kmacey
M «BAKO» 2007 r

Oomast 6uosorust: Yueonuk / [Tox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

Boponmnos, H.H. buonorus. O6mias 6uonorus. 10-11 knaccer: YueOHHUK TSt
o0mieoOpa3oBarenbHbIX yupexaeHuii: basossiit yposens / H.H. Boponros. - M.: [Ipocs.,
2022. - 304 c.

Heitma-Cuonuikas, M.A. O01as u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MHUKPOOHOIOTHYECKHUX HCCIIeIoBaHui: YueOHoe nocobue / M.A. Jleimma-CruoHnnkas. -
CII0.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas Tetpanp o obmieit 6nonorun: 10-11 xnacc: k: Yuebnuky B.b.
3axapoBa, A.I'. Mycrtaduna, B.. CuBornazosa, H.M. Uepnosoii "O0m1as 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornazos. - M.: Dx3ameH, 2. -
157 c.

T A JloBkoga. [lonroroska k onummnuaaam no 6uosioruu 8-11 kimaccos. M Alipuc-tipecc
2011

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

www.informika.ru - snextponnsiit yueonuk "bruonorus" (Bep. 2.0 - 2000) u3 1ukia
"O6yuarolye SHIMKIONEUH" . - YueOHbIH Kypc, KOHTposIbHbIe Bonpockl. (Kak
MoJib30Bathes - cM. "[Tomomns".)

www.college.ru - pazmen "OtkpbiToro koytemka" mo buonoruu. Yuebuuk, moaenu, On-
line TecTsl, yuuTenio.

www.skeletos.zharko.ru - "Onopro-aBurarensHas cucrema yenoBeka'. OOpa3oBaTenbHbIIH
cauT no npeamery buoinorus, kypc Yenosek. CtpoeHue ckenera. Mpleunas cucrema. Kak
310 paboraer. [IpunoxeHus: 2 CKeIETHBIX SHIMKIIONEANH; JUIs YIUTEIS - YPOKH,
nmabopaTopHbIe, 6 TECTOB C OTBETaMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBocTi 1 00630pbI 110 OMOJIOTHH,



skojoruu. [Ipodaemsr u Teopun. EcTh TemMaTnueckue BeIMYCKH, poToranepen, onorpaduu
BCJIMKHUX YUYCHBIX, CIICHCIIOBAPD.

www.bio.1september.ru - mis yaureneit "5 uny Ha ypok buomoruu". Crateu mo:
Boranuke, 30onorun, buonorun - Uenosek, OO1ie# OMoI0ruu, DKOIOTHH.

www.bio.1september.ru - razera "buosorus" (Mex 1y BEIXOJI0M O4E€pPEIHOr0 HOMEPa
ra3eTbl ¥ MOSBJICHUEM MOJHOTEKCTOBOM BEPCUU HOMEpa Ha CaliTe yCTAaHOBJICH I0I0BOM
HWHTEpBa)

www.kozlenkoa.narod.ru - 3tor caiit Ko3nenko A.I'. - mpenogaBaTens u s
MperoAaBaTeNe, U TeX, KTO YYUTCSA ¢aM U YIHUT APYTUX; OYHO M JUCTAHIIHOHHO,
OMOJIOTHH, XUMHH, IPYTUM IPEAMETaM - C IIOMOIIbI0 KOMITbIOTepa U MIHTepHET.

WWW.Nsu.ru buomorus B BOIIPOCAX U OTBETAX - YYCHBIC HOBOCI/I6I/IpCKOI‘O AKaHeMFOpOI[Ka
OTBCYAIOT HA BOIIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - paszgen "buonorus" HoBocubupckoii oopazoBarenbHoii cetu. [Togbopka
MaTepHUaIoB U CCHUIOK (IMPOTPaMMBbI, IPOEKTHI, MATEPHAIIBI Y YPOKY, AOUTYPHUEHTY).

www.nrc.edu.ru - "buonornueckasi kKapTuHa Mupa' - pa3zielt SCKTPOHHOTO yUeOHUKA
"Konneniuu coBpeMeHHOro ectecTBo3HanuA". KOHIENuu MporCcX 0k ACHUS )KU3HU U
teopuu »Bomtonuu. (Ilepexon mo cepuike BHU3Y "lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak SHIMKIONETHS.
(O6wem undpopmaruu Brevatisier.) BeiOparh OykBY, OTKPOETCS CTPAHUIIA C IBYMSI
OoNbIIMMH KOJIOHKamMH Ha3BaHWil: Pactenus n JKuBoTtHsle. BeiOnpaem no Ha3BaHHIO -
OTKpBIBaeTCsl OMMCaHue U GoTo.

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBAHHAS YHIMKIONE IS KUBOTHBIX. K
COXKaJIGHUIO HE BCe pa3zesibl roToBbl. Onucanus u Gororpadum.

www.nasekomie.h10.ru "Hacekomsie" O HaCEKOMBIX IS MIKOJIBHUKOB - OIMUCAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomeie. [TonynspHast kuura Akumymikuaa M. ¢
MHOYKECTBOM IIBETHBIX PUCYHKOB U (oTorpaduid. -

www.bird.geoman.ru Iltuner. [Tomynspras kaura Akumymnikuaa V.M. ¢ MHOXecTBOM
LIBETHBIX PUCYHKOB U (poTorpaduii.

www.animal.geoman.ru Mup xuBoTtHbIX. [Tonmynspras kaura Akumymkuaa M. ¢
MHOECTBOM I[BETHBIX PUCYHKOB U (oTOrpaduii.

fish.geoman.ru Pei6s1. MmrocTpupoBaHHas SHIMKIIONEANS PBIO.

www.plant.geoman.ru - )Kusus pactenuii. 3aHumarenbHO 0 O0TaHuke. bakTepuu.
JlexapCTBEHHBIE PACTEHHUS.



www.livt.net - siekTpoHHas WILTFOCTpHPOBaHHAs SHITMKIoNeaus "YKuBbie cymiecta'.
Knaccudukanus u potorpaduu 6e3 Tekcra.

www.nature.ok.ru - Peaxue u ucuesaromue ;xuBoTabie Poccun. Onucanus v rojgoca
PENKUX KUBOTHBIX.

www.bril2002.narod.ru - Buomorus mist mikoasHUKOB. Kpatkas nHGOpM. 10 pasaenam:
Oo6mas 6uomnorus, boranuka, 3ooiorus, Yenosek.

www.festival.1september.ru - ®ectuBans negarornyeckux uack "OTKpoIThI ypok" 2006 -
2007. Paznmen "llpenogaBanue 6uonoruun" - 86 cratei.

www.charles-darwin.narod.ru - Yap:s3 JlapBun: 6rorpadust 1 KHUTH.



