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HOACHUTEJIBHASA 3AIITMCKA

[IporpaMmma mo ydeOHOMYy mpenamery "buonorus" (manmee - Owojorusi) Ha YpOBHE CpeaHEro ooOmero ooOpaszoBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit @eneparuny, ®I'OC COO, KoHuenuuu mnpenogaBaHus y4eOHOTO
npeamera «buosorus» n OCHOBHBIX MOJ0KEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnsii npenmer «buomorus» yriayonéaHoro ypoBHs usyudeHus (10—11 kiaccel) sBIseTcs OJHMM W3 KOMITOHEHTOB MPEAMETHOW 00JacTh
«EcrectBeHHO-HayuHbIe TpeameThD». CormacHo monoxkeHusM OI'OC COO npoduiibHble ydeOHBIC MPEAMETHI, W3y4daeMble Ha YrIyOI€HHOM YpOBHE,
SABIIAIOTCS criocoboMm nuddepeHnranuyu o0yueHus: Ha YpoBHE CpeHero oOuiero oopa3oBaHus U MPU3BaHbl 00ECIIEYUTh TPEEMCTBEHHOCTh MEXK/y OCHOBHBIM
o0IIKM, CpelHUM OOIIMM, CPEeIHUM MPO(PECCHOHATBHBIM U BBICIIMM 00pa3oBaHueM. B TO jke BpeMs KaKIbIH M3 ATUX YYEOHBIX NMPEIMETOB TOJDKEH OBITH
OpUEHTHPOBAH Ha MPUOPUTETHOE pelieHrne o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX U PAa3BUBAIOLINX 3a/1a4, CBSI3aHHBIX C MpodopUeHTarueil o0yJyaromuxcs u
CTUMYJIMPOBAaHUEM HMHTEpPECa K KOHKPETHOM 00JaCTH HAay4yHOTO 3HAHMS, CBSI3aHHOIO ¢ OMOJIOrMeW, MEAMLIMHOM, SKOJIOrMel, NCUXOJIOrHel, CIOPTOM WU
BOEHHBIM JIEJIOM.

[Tporpamma o yueOnomy npeamery "buonorus” maér mpeacraBieHue O LENH U 3a/1a4ax U3ydeHHs yaeOHoro npeamera «buonorus» Ha yriryoaéHHOM
ypOBHE, ompeensier 00s3aTebHOe (MHBAPHAHTHOE) MPEIMETHOE CO/IepP)KaHKe, €ro CTPYKTYPUPOBAaHUE MO pa3jiesiaM M TeMaM, paclpeesieHrue Mo Kiaccam,
PEKOMEHYET MOCIIEeIOBATEIBHOCTh U3yUSHHs YUeOHOTO MaTepralia ¢ y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKK Yy4eOHOTO mporiecca,
BO3pAacTHBIX OcoOeHHOocTel oOydaromuxcs. B mporpamMMe mo OWONIOrMM pealii30BaH MPUHIMI MPEEMCTBEHHOCTH C U3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOr0 o00miero o0pa3oBaHus, Osarogapss uYeMy IpPOCMATPUBAETCS HAMNpPaBICHHOCTh HA IOCIEAYIOLIEE pa3BUTHE OWOJIOTMYECKUX 3HAHMM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTHUECKOTO MBIILICHUS, IPEICTABICHUI O 3J0POBOM 00pase KU3HH, Ha
BOCIIMTaHHE OEpPEeKHOI0 OTHOUIEHMSI K OKpY’Karollell mpupoaHoil cpene. B mporpamme nmo Ouosoruu Takke MoKa3aHbl BO3MOXHOCTH y4eOHOro Ipeamera
«buonorus» B peanuzamuun tpedoBanuil @I'OC COO K IUIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM M NPEAMETHBIM pe3ylbTaTaM OOy4eHHUS U B
(OpMHPOBAHUM OCHOBHBIX BHUJOB yu€OHO-IIO3HABATENbHON NEATENBHOCTH OOYyYaroIIMXCSl 10 OCBOCHHIO COJEpXaHUs OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpEAHEro 00I1Iero oopa3oBaHMsL.

VYueOHblil npeamer «buonorus» Ha ypoBHE cpefHero oluiero oOpazoBaHUs 3aBEpIIACT OMOJIOrHYECKOe 00pa3oBaHME B IIKOJIE U OPUEHTHPOBAH Ha
pacuipeHye u yriyojaeHne 3HaHHH 00y4Jarouxcst 0 )KUBOM MPHUPOJIe, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJI0rHH, SMOPHUOIOTUN U OMOJIOTUN pa3BUTHS,
T€HETUKH, CEIEeKIIMH, OMOTEXHOJIOTUH, SBOITIOIIMOHHOTO YUEHHUSI U HKOJIOTHH.

N3yuenune yue6HOro npeamera «buonorus» Ha yriryOJeHHOM ypOBHE OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYaroIMXCS K MOCIEAYIOIIEMY MOTyYSHHIO
OMoJIOTMUECKOr0 00pa30BaHMsI B By3aX M OpraHU3alMIX CpeaHero npodeccruoHanbHOro oOpa3zoBaHus. OCHOBY €ro COJEp)KaHUsI COCTaBIIIET CHCTEMa
OMOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX NPU H3yYEHHH OOYYalOUIMMMCS COOTBETCTBYIOIIMX CHCTEMATHYECKHUX pa3/esIoB OMOJIOTMU HA YPOBHE OCHOBHOTO
obmiero oopa3zoBanus, B 10—11 kiaccax 3Ty 3HaHUS MONy4aroT pa3BUTHe. Tak, paCUIMpPEHbl U YIiIyOJIeHbl OMOJOTHYECKUE 3HAHUS O PACTEHHUSX, )KUBOTHBIX,
rpubax, OakTepusX, OpraHM3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX J>XU3HH, JOMOJHHUTEIbHO BKIIIOUEHBI OMOJIOTHUECKHE CBEACHUS NPUKIIAIHOTO H
MOMCKOBOTO XapakTepa, KOTOpbleé MOHO HCIIOJIb30BaTh KaK OPUEHTHPHI JUId TOcIeayiouero BbiOOpa mpodeccuu. Bo3moxHa Takxke HHTErparus
OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMHU, MTOJTyYEHHBIMH 00YYaIOIIMMUCS TIPU U3YyYeHUU (HU3UKU, XUMHUHU, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpamMMmsbl 1o yueOHOMY mpeaMery "buomorus" orpakaeT CHCTEMHO-YPOBHEBBIM W JBOJIOIMOHHBIA TOIXO/bI K U3YyUYEHUIO OHMOJIOTHH.
CornacHo UM, U3y4aroTcs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHU3alH, SBOJIIOLIMHM OPraHMYEeCKOro MUpa Ha
3emiie, COXpaHEeHUs OMOJIOTUYECKOr0 pa3HOoOpa3us miuaHeTsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOUYHON OMOJIOTHH, YMOPUOJIOTHUHN U
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OMOJIOTHH Pa3BUTHS, TEHETUKU U CEICKIUU, OMOTEXHOJIIOTUU U CUHTETUYECKON OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAHUSI 00y4aroIIUXCs 0 OOTaHHUKeE, 300JI0TUH,
aHaToOMUH, GU3NOJIOTUN YelioBeka. B 11 kimacce n3ydaroTcsi SBOTIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHH B y4eHue o ouocdepe.

VYueOuslii mpenmer «buonorus» npusBaH 00eCeYUTh OCBOCHHE OO0YYAIOUTUMUCS OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WICH, MPUHILIMIIOB U MPaBHIL,
JIeKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHHBI MHpA, 3HAHWA O CTPOCHHWH, MHOrO0OpasHMH M OCOOCHHOCTAX KIIETKH, OpraHHu3Ma,
MOMYJISAINKN, OUOLIEHO3a, DKOCHCTEMBI, O BBIJAIOUIUXCA HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHUSX B OHOJOTUU, MPUKIAJAHBIX acCHeKTax
Ouosiornyeckux 3HaHWH. Js pasBUTHA W MOJAEP)KAaHUS MHTEpeca OOydaromMXCs K OHOJOTMH HapsALy €O 3HAUYUTEIBHBIM O0BEMOM TEOPETHYECKOTO
MaTepuaia B COEepPKaHUU MPOrPaMMBbI [0 OMOJIOTUHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHUS U PA3BUTUS TOW WM MHOW 0o0jacTu OUOJIOTHH,
BKJIQ/IOM OT€UECTBEHHBIX M 3apYOCIKHBIX YUEHBIX B pEIICHHE BAKHEUIIINX OMOIOTHYECKUX U KOJIOTMYECKHX MPOOIeM.

Lenb nzyuyenust yueGHoro npenmera «buonorus» Ha yrinyOiaEéHHOM ypOBHE — OBJa/IeHHE OO0YUYaIOIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpTraHU3aIMH KHUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpPETEHHWE YMEHHMU HCIIONIb30BaTh TH 3HAHHS B (POPMHPOBAHWM HMHTEpEca K ONPENeNEHHOW 00JacTh
npodeccnoHanbHOM NeATEIbHOCTH, CBSI3aHHON ¢ OMOJIOTHEH, I K BRIOOPY yUeOHOT0 3aBe/IeHus AJIs MPOJOKEHHsI OMOIOTHYECKOT0 00pa30BaHHUs.

JlocTIKeHHE 1eN U3y4eHHs yueOHOoTo npenMera «bronorus» Ha yriryOaéHHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEAYIOMINX 3a/1a4:

OCBOGHHE OOYYaIOUIUMUCS CHCTEMbl OWOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OHMOJOTMYECKHX TEOpHSIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTAX M MpaBUJIaX, COCTABJSIOMIMX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO KApTHHY MHpa; O CTPOSHUHM, MHOT000pasMu MW OCOOSHHOCTSIX
OMOJIOTMYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJALUs, BUJ, OUOreoreHo3, Ouocdepa); O BBLAAIOIIMUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIIEJOBAHUAX B
OounoJoruu;

O3HAaKOMJICHHE OOYYaroIIMXCS C METOJaMHU TO3HAHUS KUBOW MPHUPOJBI: MUCCIENOBATENLCKUMH METOAAMH OHMOJOTHYECKUX HayK (MOJEKYJSIPHOH
KJIETOYHOH OHMOJOrHH, SMOPUOJOTHH W OWOJOTHH Pa3BUTHSA, TEHETHKH W CEJCKIMH, OMOTEXHOJIOTMH M CHHTETUYECKOH OHOJOrHH, MajJeOHTOJIOTUH,
HKOJIOTUH ); METOJAMU CaMOCTOSTEILHOTO MPOBEJICHNSI OMOJIOTMYECKUX MCCIEIOBAHUI B 1a0OpaToOpuu U B pHpoJie (HaboeHne, U3MepeHHe, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJieHUue OOYyYalOIIMMUCSH YMEHHUSAMHU: CAMOCTOSITEIbHO HAXOJUTh, AHAIU3UPOBATh U HCIOJIb30BaTh OMOJIOTMYECKYI0 MH(DOPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOH; yCTaHABJIMBATH CBSI3b MEXKIY Pa3BUTHEM OHMOJIOTUH M COLUAIBHO-KOHOMHUYECKHMH M SKOJIOTUYECKUMHU
npobJeMaMy 4el0BeYeCTBa; OLEHUBATh MOCIEICTBUS CBOEH JEATEIbHOCTH 10 OTHOUICHUIO K OKpY’Karollei MpUpPOAHOM cpefie, COOCTBEHHOMY 370pOBbIO U
3/I0pPOBBIO OKpPYXAIOIIMX JIFOJIel; 0OOCHOBBIBATh M COOJIIOJIaTh MEphl NPOQUIAKTUKA HWHPEKIUOHHBIX 3a00JIeBaHUM, MpaBHJia MOBEIEHUS B MPHUPOAE U
obecriedeHns: 0€30MaCHOCTH COOCTBEHHOM >KU3HEIESTEIbHOCTH B UYPE3BBIYAWHBIX CUTYalUsAX NPHPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb
COBpPEMEHHBIC HAYYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00yYarOINXCs UHTEIJIEKTYIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA € BBIIAIOIIMMUCS OTKPBITUSIMHU M COBPEMEHHBIMH
UCCIIEIOBaHUSIMU B OHOJIOTHH, pEIIaeMbIMH €10 MpoOJeMaMH, METOJO0JIOTHEH OHOJIOrMYecKOro MCCIEe0BaHus, IMPOBEACHUS HKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHMM, PEIIeHUs] ONOIOTHYECKUX 3a/1a4, MOACTUPOBAHUS OMOIOTHYECKUX 00bEKTOB U MIPOIIECCOB;

BOCIIUTaHUE Yy OOYYAIONIMXCS IIEHHOCTHOTO OTHOIICHHS K XMBOH MPUPOAE B IEJIOM M K OTIENBHBIM €€ oOBeKTaM M SBJICHUsAM; (popMupoBaHHE
HKOJIOTHYECKOM, TeHETHUECKON T'PaMOTHOCTH, OOIIeH KyJIbTYphl IIOBEACHUS B IPUPO/IC; MHTETPALIMH €CTECTBEHHO-HAYYHbBIX 3HAHHI;

nprodpereHue 00y4yaroUMMICI KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOJIOTIONb30BaHUH (COOII0ACHNE TPABIII TOBEIEHUS B IPUPOJIE, OXPAHbI BUI0B,
sKocucTeM, Ouocdepsl), COXpaHEHHH COOCTBEHHOTO 3[0POBbS M 3[0POBbS OKpYXarOIIUX JtoAe (coOmromeHuss Mep NpOoQHIAKTUKK 3a00JeBaHUH,



obecriedeHrne O€30MACHOCTU JKU3HEAEATEIbHOCTH B 4YPE3BbIYAMHBIX CHUTyallMAX HPUPOJHOIO M TEXHOI€HHOIO XapakTepa) Ha OCHOBE MCIIOJIb30BAaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU;

CO3JlaHHE YCJIOBUH JUIsl OCO3HAHHOI'O BHIOOpa O0YyYaroIMMMCA MHAMBUAYAJIbHOM 00pa30BaTEIbHON TPAaeKTOPUHU, CIIOCOOCTBYIOLIEH IMOCIEenyIOIEMY
npoeCCHOHATILHOMY CaMOOTIPE/IEICHUIO, B COOTBETCTBUU C MHIUBHUIYaJIbHBIMU HHTEPECAMU U TIOTPEOHOCTSAMHU PETHOHA.

OOu1ee ynciI0 4acoB, OTBEICHHBIX HAa U3yUeHHe OMOJI0rUY Ha yriyOJIeHHOM YpOBHE cpefHero o0miero ooOpa3osanus, cocrasiset 204 yaca: B 10 kinacce
— 102 4aca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hezeno0).

OT10op OpraHu3alMOHHBIX (OPM, METOJIOB U CPENICTB 00yUEHHsI OMOJIOTHH OCYLIECTBISIETCS ¢ YUETOM CHEeLU(UKH ero collepKaHus U HallPaBJICHHOCTH
Ha MPOJODKEHUE OMOJIOrHYECKOro 00pa3oBaHMsl B OPTraHU3aLUAX CPEIHETO MPOPECCHOHATBFHOTO U BBICIIETO 00pa30BaHUS.

OO0s3arenbHBIM YCIOBUEM NpU 00yueHHM OMOJIOTMM Ha YIiayOJIEHHOM ypOBHE SIBJISI€TCS MPOBEACHHE JaOOPAaTOPHBIX M MpakTHUecKuX padot. Takxke
ydacThe OOydYarloUIMXcsi B BBINOJHEHHH TPOCKTHBIX M Y4YeOHO-MCCIIEAOBATENbCKUX pabOT, TEeMaTWKa KOTOPBIX ONPEAESeTCS YYMUTENIeM Ha OCHOBE
HUMEIOIIUXCA MaTEPUATIbBHO-TEXHUUECKUX PECYPCOB M MECTHBIX IIPUPOJIHBIX YCIOBHM.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConeprkaHue IporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY IrOCy1apCTBEHHOM uToroBoit arrecrauuu (I'MA).

Tema 1. Buosiorus kak Hayka

CoBpemeHnHass Ouoiorus — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BuTus Ovonoruu. buonoruueckue Haykd M HM3ydaeMble UMHU HPOOJIEMBI.
@dyHaMeHTaIbHbIE, TPUKIIAAHBIE U TIOMCKOBBIC HAyYHBIC UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue OuoOJOrMM B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAayyHOM KapTuHbl Mupa. IIpodeccun, cBszanHble ¢ Ouosiorueil. 3HadeHue
OMOJIOTHH B MPAKTHUYECKON JEATEIHHOCTH YETOBEKa: MEIUIIHE, CETTLCKOM X03AHCTBE, TPOMBIIIIICHHOCTH, OXPaHE IPHPO/IBL.

JdeMoHcTpanun

[Toprpersr: Apucrorens, Teodpact, K. Jlunnent, K. b. Jlamapk, Y. [dapsun, Y. I'apseii, I'. Mennens, B. . Bepnaackuii, 1. I1. I1aBnos, U. U.
Meunukos, H. U. Basuios, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®@. Kpuk, /1. K. benses.

TaOmuis! u cxeMbl: «CBsi3b OMOJIOTUH € JPYTUMH HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YyYEeHHUE

JXKuBble cucTembl Kak npeaMer u3yueHus Ouosiornu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa, AMCKPETHOCTb U LIEIOCTHOCTb,
CJIOKHOCTB M YIOPSAJOYEHHOCTb CTPYKTYPBbI, OTKPBITOCTh, CAMOOpPraHU3alusl, CAMOBOCIIPOU3BEIEHUE, PAa3IPAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBbIA, OPraHW3MEHHbIA, MNOMYJSIIIMOHHO-BUAOBON, 3KOCHUCTEMHBIN
(OmoreonieHoTHueckuit), 6uocepusiif. [Iporeccsl, npoucxoasime B KUBbIX cucteMax. OCHOBHbIE MPU3HAKU XKHUBOro. JKU3Hb Kak (opma CylecTBOBaHUSA
Marepuu. Hayku, nzyyaroniye )KMBble CHCTEMBI HA PA3HBIX YPOBHIX OPraHHU3aLUU.

N3yuenune xuBbIX cucteM. Metoabl Ouosoruueckoi Hayku. HabmioneHue, n3MepeHue, SKCIEPUMEHT, cHcTeMaTu3auus, MetaaHanus. [lonsarue o
3aBUCMMOM W He3aBUCHMOW TiepemeHHO#. [lnmanupoBanue skcrnepuMenta. [locranoBka u mpoBepka rumnote3. HyneBas rumotesa. [lonsitue BHIOOpKH U €€
JOCTOBEpHOCTh. Pa3dpoc B Guosornyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH MOJNyUYEHHBIX pe3ysbTaToB. [IpUUMHbBI HCKaXKEHUS Pe3yJIbTaTOB HKCIIEPUMEHTA.
[IonsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuuel u cxembl: «OCHOBHBIE NpPU3HAKKU KU3HWY», «buonornueckue cucremsl», «CBONCTBA XKMBOW MaTepumn», «YPOBHU OpraHU3alUM >KUBOMN
npupoas», «CTpoeHHe KUBOTHOU KiIeTKU», « TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOr0 opranu3May, «buoreonenosy, «buocgepar, «Metoasl
W3Y4YEHUs KUBOU IPUPOIBDY.

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE /IS TPOBEJCHUS HAOIIOACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lVcronb30BaHWE Pa3IUYHBIX METO/IOB ITPU U3YUEHUH )KUBBIX CUCTEM.

Tema 3. Buosorus Kierku

Krnerka — crpykTypHO-(QyHKIMOHANbHAS equHHUIa kuBoro. Mcropust otkpbiTus kietku. Padoter P. T'yka, A. Jlesenryka. Kierounas teopus (T.
[lIBanH, M. IlIneiinen, P. BupxoB). OCHOBHbBIE MOJIOXKEHUSI COBPEMEHHOM KIETOYHOMN TEOPHUHU.



Metozabl MOJIEKYJIIPHOM M KJIETOYHOM OHOJIOTMM: MUKPOCKONIMs, Xpomartorpadus, 371eKTpodopes3, METOJ MEYEHbIX aToMoB, AuddepeHunnanbHoe
HEHTPU(PYTHPOBAHUE, KYIbTUBUPOBAHUE KIICTOK. M3yueHue pukcuposanusix kiemok. JNeKTpoHHast MUKpocKonust. Konghoxanvrnas muxpockonus. Bumanvroe
(npudicusHenHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuis! u cxeMbl: «CBETOBOI MUKPOCKOI», « JIEKTPOHHBI MUKPOCKOI, «VIcTOpHs pa3BUTHS METOI0B MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEeNnapaThl paCTUTEIbHbIX, )KUBOTHBIX U OAKTEPUAJIbHBIX KJIETOK.

IIpakTnuyeckasi padora «l3yueHne MeETOAOB KIETOUHOH Oumoiyormm (Xxpomarorpadus, snekrpodopes, auddepenunansnoe 1neHTpUPYTHPOBAHNUE,
[TLIP)».

Tema 4. XumMu4eckasi OpraHu3anus KIeTKH

XHUMHUYECKUH COCTAB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPO3JIEMEHTBI. Boga u €€ posib Kak pacTBOPUTENS, PEareHTa, y4acTUe B CTPYKTYpPUPOBAHUU
KJIETKH, TeIUIOperysiuui. MuHepaabHble BELleCTBa KJIETKH, UX Ouosiorndyeckas poiib. Pojib KATHOHOB 1 aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIeTKU. buonormdeckue mnosnumepsl. benku. AMHHOKHUCIOTHBIN cocTaB OenkoB. CTpyKTypbl O€NKOBOM MOJIEKYJIBI.
[lepBuynas crpykrypa Oenka, menTHIHAS CBsI3b. BTOpHuHas, TpeTH4yHas, YyeTBepTHUYHas CTPYKTYpbl. JleHaryparmus. CsoiictBa OenkoB. Kiaccuduxanms
6enkoB. buonornueckue GyHKIun 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuabl, Jucaxapyibl, ojJurocaxapuibl U noaucaxapuasl. OOmMH IIaH CTPOEHUS U (PU3UKO-XMMHUUYECKHUE CBOWCTBA YIJIEBOJOB.
buonoruyeckne GyHKINHU YIIIEBOJIOB.

Jlumuael. TuapodunsaO-rHApOdOoOHBIE cBoiicTBa. Kiaccuduramms mumupos. Tpurmuuepunsi, gochoaunuasl, BOCKH, cTepouabl. buonorndeckue
¢byHkuun munuaoB. O61ue cBOHCTBa OMONIOTHYECKHX MEMOpPaH — TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJTyTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. IHK u PHK. Ctpoenue wnyknenHoBbix kucioT. Hyxneorunpl. [lpunmun xommiementapHoctu. [lpaBuno Yapradda.
Crpyxkrypa JIHK — aBoiinas cniupans. Mecronaxoxaenue u 6uonorndyeckue pynkuuu JJHK. Buast PHK. @ynkunu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mojekylie AT®. buonornueckue ¢ynkunn AT®. BoccTaHoBieHHbIE NEPEHOCUMKH, UX
¢byHKuMu B Knetke. /pyeue nykneozuompugocghamor (HT®). CexsenupoBanue IHK. Memoowr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHasi 6uoyorus: OMOXUMHUYECKHEe U OMO(U3UIECKHE UCCIEIOBAaHUSI COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYphl OMomoliekyi. Mooeruposanue
CMPYKMypol U QYHKYUU OUOMONIEKYI U UX KOMNIeKco8. KomnviomepHulil Ou3aiin u 0peaHu4ecKuti Cunmes OUOMOIEKYI U UX HENPpUPOOHLIX AHATIO208.

JdemMoHcTpauuu

[Toptpersr: JI. ITonunr, [lx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpenesieHne XMMAYECKUX AJIEMEHTOB B HEXKUBOM NpUpoiey, «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B )KUBOU ITPUPOLIE.

Tabmuuer u cxemsl: «llepuoguueckas TabiaMIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJbl BOJIbl», «BelectBa B cocraBe OpraHM3MOBY,
«CTpoenne Mosekyisbl Oenka», «CTpyKTypbl OeIKoBOM MOJeKyibD», «CTpoeHHEe MOJEKYJ yrieBoaoB», «CTpoeHHe MOJeKys JUnuaoB», «HyknenHosbie
KHCIOTB, «CTpoeHre MoeKyisl ATD».

O6opynoBaHue: XUMUYECKasl IOCYy1a U 000pyI0BaHHeE.

JlaGopatopHas padora «O6Hapy) eHre OeIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlaGoparopHas padora «lcciaenoBanre HyKJIEUHOBBIX KUCIIOT, BBIICTICHHBIX U3 KIIETOK PAa3IMYHbIX OPTAaHU3MOBY.
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Tema 5. CTpoenne u yHKUMH KJIETKH

Turbl KJIETOK: YyKapuOTHYECKas M poKaproTHueckas. CTpyKTypHO-(pyHKIIHOHAIbHBIE 00pa30BaHUs KIETKH.

Ctpoenue mpokaproThyeckord kietku. Kierounas crteHka Oaktepwii W apxed. OcCOOEHHOCTH CTpOEHUs TreTepoTpodHON U aBTOTpOdHOM
MPOKAPUOTHYECKHUX KIETOK. MECTO M POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenre U (QyHKIHMOHUPOBAHUE dyKapuoTHuecKoil kieTku. [InazmaTnueckas memOpana (miasmanemma). CTpykTypa MJIa3MaTUYECKON MeMOpaHBbI.
Tpancnopr BemiecTB yepe3 Ia3MaTuieckyro MeMOpany: naccuBHbi (nuddysus, odneruénnas nuddysus), akTUBHBIN (TIEPBUYHBIA U BTOPUYHBIA aKTUBHBIN
tpancnopt). [lonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kalineBOro Hacoca. DHAOLMUTO3: MUHOLMTO3, (paroumrto3. Dx3omuTo3. Kierounas creHka.
CrpykTypa v GyHKIUU KICTOYHONH CTCHKU PACTCHH, IPUOOB.

Huromnasma. [{uto3ons. Lurockener. [Bmxkenue mutorazMel. Opranouasl kieTku. OnHoMeMOpaHHbIE OPraHOUAbl KJIETKHU: 3HJIOTUIa3MaTHU4YecKas
cerp (OIIC), ammapar ['oyb/pkH, TM30COMBI, UX CTpOeHHE M (YHKIHMH. B3anMOCBsI3b OHOMEMOpAHHBIX OPraHOMAOB KIETKH. CTpOeHHE TpaHyJspHOTO
petukynyma. Mexanuzm Hanpasnenus oenkos 6 OIIIC. Cunre3 pacTBOpuMbIX OenkoB. CHHTE3 KJIETOYHbIX MeMmOpaH. [mankuii (arpaHyssipHBI)
sHIOIIIA3MaTHUeCKuil peTukyinyM. CekperopHas ¢(yHkius ammaparta [ombmxu. Moouguxayus 6enxos 6 annapame Ionvoocu. Copmuposka 6enkog 6
annapame [ onv0oicu. TpaHCTIOPT BElIECTB B KiieTKe. Bakyonu pacturenbHbix KieTok. Knetounstit cok. Typrop.

[ToryaBTOHOMHBIEC OpTaHOUIBI KJIIETKH: MHTOXOHAPUH, TUIACTUABL. [Ipoucxoscoenue mumoxonopuii u naacmud. Cumbuoecenes (K.C. Mepeockosckuil, JI.
Mapeynuc). Ctpoenue u QyHKIMU MUTOXOHIPHU U mactull. [lepBuyHbIie, BTOPUYHBIE U CJIOKHBIE MIACTU/IBI (POTOCUHTE3UPYIOIMIUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JICMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opraHougsl kietku CtpoeHue W (yHKIUHM HEMEMOpAHHBIX OPraHOMIOB KJIETKH. PubGocomel. [lpomesicymounvie guiramenmeo.
MuxkpoduiiaMeHTsl. Akmunogvie Mukpoguiamermeol. MpIllIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HeMblueyHbIX Kiemox. MukpoTpybouku. Kierounsiii
neHtp. CTpoeHne U JBWXEHHE KTYTUKOB M pecHHuYeK. MukpoTpyOouku mutoruiasMel. LlenTpuons. berku, accoyuuposannvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momophvie 6enxu.

SAnpo. OGonouka s1apa, XpOMaTHH, KapuoIjasma, SAPBIIIKK, WX CTpoeHue M ¢GyHKuuMu. SnepHsiii OenkoBblii Marpukc. IlpocTpaHcTBeHHOE
pacmojoKeHUe XpoOMOCOM B UHTEp(ha3HOM slipe. Ddyxpomamun u 2emepoxpomamun. berku XpoMaTuHa — TUCTOHBL. JJunamuka a0epHoii 00010YKU 8 MUumose.
Aoepuwiti mpancnopm.

Krnerounsie BkintoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapuoT (pacTUTENIbHOM, )KUBOTHON, TPUOHOM).

JdemMoHcTpanuu

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

Tabmuupel u cxembl: «CTpoeHHE SYKAPHOTHUECKOW KieTkn», «CTpoeHHe >KMBOTHOM KieTku», «CTpoeHHe pacTHUTEIbHOM KieTKu», «CTpoeHue
MUTOXOHJIPUIY, «SAapo», «CTpoeHHne MPOKAPUOTUIECKON KIIETKUY.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHaIbHBIX KJIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KJIETOK Pa3IUnYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yyeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «/ccrnenoBanue miia3Monn3a 1 AeTuia3MoIin3a B PACTUTEIbHBIX KIETKAX».

IIpakTnyeckas padora «l/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBpPalLlieHHe JHEPITUHU B KJIETKe



AcCUMWISILIMS ¥ TUCCUMIIIALIMS — JIB€ CTOPOHBI MeTaboin3ma. Tumbl 0OMEHa BEIECTB: aBTOTPO(HBIA M reTepoTpodHbIN. YuacTHe KUCIOpoJa B
OOMEHHBIX Hpoleccax. JHepreTndyeckoe obecrieueHue kieTku: mnpeBpameHne ATD B oOMeHHBIX mporeccax. PepMEHTATUBHBIA XapakTep peakIuii
KJIeTOYHOro MeTtabonu3ma. DepMeHThl, UX CTpPOEHHUE, CBOMCTBa M MexaHu3Mm JaeiictBus. Kodepmentsl. OTinuus (QepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB. belku-akTuBaTopsl U OCNKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBUYHBIII CHHTE3 OPraHUYECKUX BEIICCTB B KJeTKe. DOTOCHUHTE3. AHOKCUCEeHHbIU U OKCUceHHbI homocunmes y baxmeputi. Ceemocobuparowjue
nUSMEeHMbl U NUCMEeHMbl PeakyuorH020 yenmpa. Poib XJIoporacToB B mporecce porocuHTe3a. CeToBast 1 TeMHOBas Gaszbl. @omoodvixanue, Cs., Co. u CAM-
munvl pomocurnmesa. IIpogykTuBHOCT (hoTOCHHTE3a. BinsiHue pa3znuunbix (akTOpoB HA CKOPOCTh (hOoTOCHHTE3a. 3HaYeHHe (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3zue opraHn3MOB-XEeMOCHHTETHKOB: HUTPUPHUIUPYIOUIHE OAKTEPHH, JKeIe300aKTepuH, cepoOaKTEpruH, BOJAOPOIHBIE OAKTEPHH.
3HaueHUE XEMOCHHTE3A.

Anas’poOHbIe opranu3mbl. Buner Opoxxerns. [IpoayKTel OposkKeHUS M MX HCIIOJIB30BAaHHE YEIOBEKOM. AHAdpOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTENN OOJIe3HEH.

AdpoOHBIE OpraHu3MBbl. JTanbl SHEpreTudeckoro oomena. IlogroroButensHsbiit 3Tamn. [MUKoIN3 — 6ECKUCIOPOHOE PACIIECIUICHUE TITIOKO3HI.

buonoruueckoe okucieHHE, WU KIETOYHOE JbIxaHue. Ponb MUTOXOHIpWii B Mpolieccax OHUOJIOTMYECKOTO OKUCIeHMs. [luKianueckue peakluu.
OxucnutensHoe (ochopuupoBaHue. Inepeus memopanno2o epaduenma npomonos. Cunmesz AT®: paboma npomonnot ATD-cunmaswi. [IpeumyinecTra
a’poOHOT0 MyTH 0OOMEHa BEIIECTB Nepe/ aHa3POOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOT0 0OMEHa.

JdeMoHcTpanuu

[Moptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuie! u cxeMbl: «@oTocHHTE3Y, « JHEpreTHUecKuil 00Men», «brnocunTtes 6enkay, «CtpoeHue GpepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYy/I0BaHUE JUIsl IPUTOTOBIIEHUS TOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «/3yyeHne kaTaTuTHUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe aMuiIa3bl UM KaTalasbl)».

JlaGopatopHas pa6ora «/3yuenue hepMEHTATUBHOTO pacIleIICHHsI TEPOKCHAA BOJIOPOJIAa B PACTUTENBHBIX M AKUBOTHBIX KIETKaX).

JlabopaTopHas padora «CpaBHEHHE TTPOILIECCOB (DOTOCUHTE3A U XEMOCHHTE3a».

JlaGopatopHas padora «CpaBHEHHE POLIECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacieacrBeHHasi MHpopManus U peajau3anus eé B KJIeTKe

Peakiun maTtpuyHoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX MATPUYHOTO CHUHTe3a. Peanusanus HaciaeICTBEHHOM HHQpOpManuu.
I'enetnueckuii kox, ero cporcrtBa. TpaHckpunius — matpuuHbil cuHTe3 PHK. IIpmHOMNBI TpaHCKpUINIMKA: KOMILJIEMEHTAPHOCTh, aHTHUIAPALIEIBHOCTD,
acuMMeTpudHoCTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnopTHslx PHK B Onocunrese Oenka. Ycnosus 6nocuntesa 6enka. Kogupoanne aMuHOKUCIOT. Ponbs pubocom
B OMocHHTe3e OenKa.

Cospemennvie npeocmagnenus o cmpoenuu 2enog. OpraHuszalsi TeHOMa y HPOKApHOT W JYKapHOT. Peryisius akTUBHOCTH T€HOB y MPOKapHOT.
I'unore3a omepona (®. XKaxob6, XK. Mano). Monexyaapusie mexanuzmuvl sxcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2eHO8.
Perynsuus oOMeHHBIX npolieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HekieTrouHble (OpMBI JKM3HM M OOMUraTHble mapasuthl. CTpoeHHe NPOCTHIX W CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepHO(aros.
AKusnennoui yuxn JJHK-cooepoicawux supycos, PHK-codepacawux supycos, baxmepuoghacos. Obpamuas mpancKpunyus, pedepmasa, unmezpasd.
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Bupychsbie 3a0omeBanus yenoBeka, KuBOTHbIX, pacteruii. CITN/, COVID-19, connanbHble 1 MEIUIIMHCKHAE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpykmypHuix duonocuueckux oanuwix. Hanomexnonoeuu 6 ouonozuu u
meouyure. [Ipoepammupyemole pynxyuu 6enxkos. Cnocobwvl 00CmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKU.

Tabmuuer u cxemsl: «buocunres 6enkay, «I'enernueckuit kony, «Bupyce», «bakrepuodaruy.

IMpakTnyeckas padora «Co3ianue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKHU

Knerounsnii ki, ero nepuoasl u peryisuus. Uarepdaza u muto3. OCOOEHHOCTH IMPOLIECCOB, MpoTeKatomux B uHrepdasze. [loaroroBka KieTku K
nenennio. [IpecuaTeTnyecknii (MOCTMUTOTUIECKUH ), CHHTETUYECKUN M TOCTCUHTETUYECKUH (TPEMUTOTUIECKUN ) TEPHOIbI HHTEP(Da3bI.

Martpuunsiii cunre3 JJHK — permnmukauus. [lpunuunst perumkanuu JIHK: koMmieMeHTapHOCTh, OJYKOHCEPBATUBHBINA CUHTE3, aHTUIIAPAJLIEIbHOCTD.
Mexanusm perukauun JITHK. Xpomocombl. Ctpoenue xpomocoM. TenoMepsl U TeaoMepaza. XpOMOCOMHBIM HA0Op KIETKHU — KapuoTHM. JMIuionaHslil u
rarmIoNIHbIN Habopkl XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1o10BBIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaJuu MUTO3a M MPOMCXOJAIIUE B HUX Mpouecchl. Tumnbl Muto3a. KapuokuHes u nutokuHes. buonornyeckoe 3HaueHue
MHUTO3A.

Perynsauus mutoTndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — anomnros.

Knerounoe s1po, XxpoMocoMbl, QyHKIIMOHATbHAs TeHOMUKA. Mexanuzmsl nponughepayuu, ouppepenyuposxu, cmapenus u eubenu kiemox. «Lugpposas
Ka1emKa» — ououngopmamuieckue Mooenu GYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuipt u cxembl: « KU3HEHHBIN UK KIETKNY, «MuTto3y», «Ctpoenue xpomocom», «Permxkarus JJTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKa.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopnas padora «HaOnronenue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpenaparax ).

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonorudeckoe pasHooOpasue oprann3MoB. OJHOKJIETOUHbIE, KOJIOHUAIbHbIE, MHOI'OKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KUZHEACSITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakTepun, apxeu, OJHOKJIETOUHbIE TPUObI, OTHOKJIETOYHBIE BOJOPOCIIH,
Apyrue npotuctsl. KolloHnanbHble OpraHu3MBl.

B3aumocBs3b yacTeit MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U cucTeMbl opranoB. OpraHu3M Kak eauHoe 1enoe. 'omeocTas.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOSIINIAS, OCHOBHas, MexaHHuyeckas. OCOOEHHOCTH CTPOCHHS,
(GyHKIUH ¥ pacloIoKEeHUs TKaHEH B OpraHax pacTeHHH.

TxaHu )KUBOTHBIX M YeloBeKa. THIBI )KUBOTHBIX TKAHEH: SMUTeNuanbHasl, COeIUHUTEIbHAS, MblIIIeYHas, HepBHas. OCOOEHHOCTH CTPOEHUS, PYHKIIMNA U
pacrosoKeHUs TKaHEll B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opranbl. BeretaTuBHBIE M T€HEpATHBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX M uejoBeka. DyHKIHMM OpPraHoB M CUCTEM
OpraHoB.



Onopa Tena oprann3moB. Kapkac pactennii. CkeneTbl OTHOKJIECTOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIi 1 BHYyTpeHHUH ckeneT. CTpoeHue u
THIIBI COCIMHEHUS KOCTEH.

JIBUKEHHE OpraHu3MOB. J[BHM)KEHUE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUAHOE, KTYTHKOBOE, PECHUYHOE. JIBU’KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBI U HACTHH. J[BI)KEHHE MHOTOKJICTOYHBIX )KHBOTHBIX M YE€JIOBEKA: MblleuHas cucrema. Pedrnexc. CkeneTHbIe MBI M UX padoTa.

IIntanue opranusmos. llorynomeHnne BOIBI, YIVIEKHCIOrO Ta3a U MUHEPAIBHBIX BEIIECTB pacTeHUsAMH. [IuraHme XuUBOTHBIX. BHyTpumosoctHoe u
BHYTPUKJIETOUHOE nuIieBapeHue. Ilutanue no3BOHOYHBIX HKUBOTHBIX. OTIENBI MUIEBAPUTEILHOTO TpakTa. IInieBapurensHble xene3bl. [IumeBapurenpHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. [Ipixanue pactenuil. [lpixanue xuBoTHBIX. uddysus razoB uepe3 moBepxHocTh KieTku. KoxxHoe npixanwe. JlpixarenpHas
noBepxHocTh. JKaGepHoe u n€royHoe JbixaHue. JIlpIXaHHE IIO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKa. OBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHHUS JIETKUX
ITI03BOHOYHBIX KUBOTHBIX. J[pIXaTeJIbHAs CUCTEMA YeJIOBEKA. MeXaHW3M BEHTWISALUHY JIETKUX Y IITULL U MIIEKONIUTAOIKX. Peryisanus npixanus. JpIxarenbHple
00BEMBI.

TpancnopT BelECTB y OpPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI pacTeHHW. TpaHCIOPT BemleCTB y KMBOTHBIX. KpOBEHOCHas cucrema M €€ OpraHbl.
KpoBeHocHasi cucTemMa IO3BOHOYHBIX JKMBOTHBIX M uesoBeka. Cepue, KPOBEHOCHBIE cOCyabl M KpoBb. Kpyrum kpoBooOpaiueHus. DBOJIOLHOHHBIC
YCII0)KHEHHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI IO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenue y opranusmoB. Beiaenenue y pacteHuil. BwigeneHue y kuBOTHBIX. CokpaTturenbHble Bakyonu. Oprassl BelaeneHus. PuibTpanus,
CeKperusi ¥ 00paTHOE BCACHIBAaHME KaK MEXaHU3MbI pabOThl OpraHoB BblAETICHHA. CBs3b IOJOCTH Tela C KPOBEHOCHOW M BBIICIUTEILHOW CHCTEMAaMHU.
Berizienenue y m03BOHOYHBIX KMBOTHBIX U uenoBeka. [Touku. Ctpoenue u pyHkunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKaA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopbl OakTepuil M LMCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PacTEHUH.
Kyrtukyna. Cpenctsa nacCUBHOM U XMMHYECKOH 3a1IUThI. DUTOHIIMIBL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI M MX MpoU3BO/IHbIE. 3aluTa opranuzMa ot 6osnesHeil. IMmyHHas cucreMa yenoBeka. Kierounslii u
ryMOpaJIbHbIA UMMYHUTET. Bpoxx1E€HHBIN 1 mproOpeTéHHbI cniennpudeckuii *UMMyHHUTET. Teopus KnoHanbHO-cenekTuBHOro ummynutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBETH OpraHu3MoB. Posib BposKIEHHOTO HIMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM.

PasgpakxuMocTh U peryisinys y opraHu3MoB. Pa3apakuMocCTh y OJHOKJIETOYHBIX OPraHU3MOB. TakcucCel. Pa3apakuMoCTh U PETYJsUs y PacTCHHUMA.
PocroBele BemecTBa 1 X 3HAaYCHUE.

HepBHas cucrema u peduexkropHas peryisnus y >KMUBOTHbIX. HepBHas cucrema u €€ OTAebl. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHHUS HEpBHOM
CUCTEMBI Y KUBOTHBIX. OT/I€JIbI TOJIOBHOI'O MO3T'a TO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHbie U ycI0BHbIE pe(IEKCHI.

I'yMopanbHas perymisuus U SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4eioBeKa. JKenespl SHAOKpPUHHOW CHUCTEMBI U MX T'OPMOHBL. JlelicTBHME TOPMOHOB.
B3aumocBs13b HEpBHOM M 3HIOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabnuue! 1 cxembl: «OJHOKIETOUHbBIE BOJOPOCINY», «MHOTOKIIETOUHBIE BOtopociny», «baktepumn», «llpocreiimuey, «Opraibl IBETKOBBIX PaCTCHUI,
«CuctemMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHee cTpoeHue HacekoMbix», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTeOIs»,
«CTpoeHHe JIMCTOBOW IIACTHMHKW», «TKaHM KUBOTHBIX», «Ckener uenoBeka», «lIumeBapurenpHas cuctema», «KpoBeHocHas cuctema», «/lpixarenbHas
cucrema», «HepBHas cucremay, «Koxa», «Mpblmeunas cucrema», «BbiaenutenbHas cucreMay, «OHIOKpHUHHAs cucTeMa», «CTpOEHHE MBIIIIB,
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«mmyHnTeT», «Kumednononoctueie», «CxemMa NUTaHUS pacTeHU», « KpOBEHOCHBIE CHCTEMBI TO3BOHOUHBIX KMBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue
iaHapum», «BHyTpeHHee cTpoeHue 10KaeBoro uepBs», «HepBHas cucrema pridy, «HepBHas cuctema ssarymku», «HepBHas cuctemMa nmpecMbIKAIOMUXCs»,
«HepsHas cucrema ntuny, «HepBHas cucrema miekonuraromux», «HepBHas cucrema yenosekay», «Pedexcy.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOTIPETIapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIpEnapaTsl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJUICKIIUN
HACEKOMBIX, MITIOKOXKHX, JKUBbIE SK3EMIUIIPbl KOMHATHBIX PAaCTeHMH, repOapuM pacTeHUM pa3HbIX OT/AEJIOB, BIaXKHbIE Npernaparbl >KMUBOTHBIX, CKEJIEThI
MIO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX XMBOTHBIX, CKEJIET 4YelOoBEeKa, O0OpYIOBaHUE Ui JEMOHCTPALMU IMOYBEHHOTO M BO3AYIIHOTO HHUTAHUS
pacTeHuil, paciierieHns Kpaxmaina u OenKkoB 1oJ IeHCTBUEM (EepMEHTOB, 000pYA0BaHHUE AJIS IEMOHCTPALMH OMNBITOB 0 U3MEPEHUIO KU3HEHHON €MKOCTH
NETKKUX, MEXaHU3Ma JIBIXaTeIbHBIX JBHKEHUH, MOJIENIN TOJIOBHOTO MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlaGoparopHasi padora «l3yueHne TKaHEel pacTEHUI.

JlabopaTopHas padora «/3ydeHne TkaHel KUBOTHBIX.

JlaGopatopHas padora «/3yueHue opraHoB LIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoKeHHe M pa3BUTHE OPTaHU3MOB

@®opMbl Pa3MHOXKEHUS OpraHU3MOB: Oecriosioe (BKJIKO4Yas BEreTaTMBHOE) M IOJO0BOE. Buabl Gecrosioro pasMHOXKEHUS: MOYKOBAHHE, CIIOPYJIALMS,
(bparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pazmuosxenue. [lonoBble kineTku, win ramersl. Meiio3. Ctaauu meiiosa. IloBenenune xpomocom B Meiose. Kpoccunrosep. buonorndeckuii
CMBICJI MEHO03a U ITOJI0BOrO Ipouecca. Meios3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapieBoe pa3putue. ['amerorenes y >kuBoTHbIX. [lonoBbie xene3bl. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX KieTOK. CrepMaToreHes U OOreHes.
CtpoeHue noJIOBbIX KJIETOK.

Omo10TBOpEeHUE U HMOPHOHATIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O Pa3BUTHU OpraHusMoB. Mopghocene3 — oona uz enasuvlx npobnem
ambpuonoeuu. Konyenyus mopgozenos u mooenu mopghozenesa. Craauu sM0OproreHesa KHUBOTHBIX (Ha mpumepe Jarymkn). pobienue. Tunsl qpodiaeHus.
Jlemepmunuposannoe u nHedepmunuposanunoe opooaenue. bracmyna, muner 6aacmyn. OCoOOEHHOCTH APOOJICHUS MIIEKOMUTAIOMIMX. 3apOABIIIEBHIE JTUCTKH
(racTpymsimst). 3akiajgka OpraHOB M TKaHEH W3 3apoAbIIEBBIX JUCTKOB. B3ammHOe BiIMsSHHME 4YacTel pa3BUBAOILErocs 3apojbliia (3MOpHOHaNbHas
WHAYKIUS). 3akiajka IUlaHa CTPOCHHUS JKMBOTHOTO KaK pe3yJbTaT HMEPApXWYECKUX B3aMMOJACWCTBHI TeHOB. BnusHme Ha >MOpHOHAIBHOE pa3BUTHE
pa3NUYHbIX (PAKTOPOB OKPYIKAIOLIEH CpeIbl.

Poct u pasButne xuBoTHbIX. [locTamOpuonaneHbiii nepuos. [Ipsmoe u Hempsimoe pa3ButTue. PasButne ¢ mMetamoppo3oM y OECHO3BOHOYHBIX U
MI03BOHOYHBIX KMBOTHBIX. bHojornueckoe 3HaueHNe NpsMOro M HEMPSIMOTO Pa3BUTHS, UX paclpoCTpaHeHHe B MpUpoe. TUMBI pocTa KUBOTHBIX. DaKkTOpHI
PETyJISIIUKI POCTa KUBOTHBIX M 4enoBeka. CTaJnu MOCTIMOPUOHATIBHOTO Pa3BUTHUS Y )KMBOTHBIX U uYesoBeka. [leproabl oHTOreHe3a denoBeka. CtapeHne u
CMEpTh KaK OMOJIOTHYECKUE MPOIECCHI.

PasmuHoxenue u passutue pacreHuid. ['ameroput u cnopodur. Meiio3 B kM3HEHHOM IMKiIe pacTeHHil. OOpazoBaHue crop B Ipolecce Meiosa.
I'ametorenes y pacrenuil. Omiog0TBOPEHHE U pa3BUTHE PACTUTENBHBIX OPraHW3MOB. J[BOIHOE OIJIOJOTBOpEHHE Yy IBETKOBHIX pacteHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHU3MBbl PEryJISILIMKA OHTOTeHE3a y pacCTeHUH U )KUBOTHBIX.

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

Tabmuie! u cxembl: «BeretatuBHOE pa3MHOKEHHE», « TUTIBI 0CIIOIOT0 pa3sMHOXKEHUSY, «PasMHOKEHHE XITaMHIOMOHABD», «Pa3MHOKEHUE IBIIICHBD»,
«Pa3mHO)keHue ruapey, «Meo3y», «XpomocoMbl», «['ameTorenes», «CtpoeHue SULEKIETKH U ciepMaTo3onia», « OCHOBHBIE CTaiuu OHTOreHe3a», «lIpsamoe
U HENpAMOE pa3BUTHE», «Pa3BuTHE MANCKOro Kyka», «Pa3Butue capanum», «Pa3Burue Jrymkn», «/{BOMHOE OIIIOJZOTBOPEHHUE y LBETKOBBIX PACTECHUN»,
«CTpoeHHe ceMsH OJIHOAOJBHBIX M JIBYJOJIbHBIX pPacTeHUID», «KM3HEHHBIH LUKI MOPCKON KamycTbD», <«JKU3HEHHBIH LUKI MXa», «KHU3HEHHBIM LUK
MarnopOTHUKAY, « KU3HEHHBIN LUKJI COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl sIMIIEKIETOK U CIIepMaTO30U10B, MOjieb «L{UKII pa3BUTHUS JIATYIIKIY.

JlabopaTopHas padora «/3ydyeHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIapaTax.

IIpakTHyeckasi padoTa «BbIsBIIEeHNE IPU3HAKOB CXOJCTBA 3apOAbIILIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXEHUS BBHICIITUX PACTEHUI.

Tema 11. I'eneTHka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTopusi cTaHOBIEHUS U pa3BUTUS I€HETUKH Kak Hayku. Pabotel I'. Menpnens, I'. ne ®pusa, T. Moprana. Ponb oTeuecTBEHHbIX YUYEHBIX B Pa3BUTHU
renetuku. Paboter H. K. KonbeioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHSTHS M CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIENbHBIE TEHbI, AJIbTEPHATUBHBIC IMPU3HAKU, IOMHHAHTHBIA W
peliecCUBHBIA TPU3HAK, TOMO3UIOTa, T€TEPO3UTr0Ta, YHCTas JHHHS, THOpUAbI, reHoturl, ¢eHoTurl. OCHOBHBIE METOJAbI T'€HETHKU: THOPHI0JIOrHYecKHil,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETHYECKU .

JdeMoHcTpanun

[Toprpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuipl 1 cxembl: «MeToIbl TEHETHKNY», « CXeMBbI CKPEIITUBAHUSD.

JlaGopaTopnasi pa6ora «/Ipo3oduna kak 00BEKT Fr€HETHIECKUX UCCIIEOBAHUITY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuriBanue. [lepBoiii 3akoH MeHenst — 3akoH eInHOo00pasusi THOpUAOB niepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoi
3aKOH MeHelns — 3aK0H paciieTuieHus Mpu3HakoB. L{uTonornyeckre 0OCHOBBI MOHOTHOPUHOTO CKpEIUBaHus. [ MmoTe3a 4ucTOTh ramMeT.

AHanusupyolee ckpeuuBanue. [I[pomexxyTouHbli XapakTep HacneaoBaHus. Pacuienienre npu3HakoB MPU HEMOJHOM JOMHUHHPOBAHUH.

Jurnbpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO Hacjel0BaHUs Npu3HaKoB. L{uTomornyeckue OCHOBBI AUTHOPUIAHOIO
CKpELIMBaHUS.

CuemnnieHHoe HacienoBaHue mnpu3HakoB. Pabotsl T. Moprana. CuenjieHHOe HacielOBaHHUE T€HOB, HapyIIEHHE CLEIUIEHHS MEXIy TIeHaMHu.
XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXAHM3M ONpPEIEICHUs IoJIa. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TIeTepOraMeTHBIM IOJ.
['eneTnueckas cTpyKTypa MOJOBBIX XpoMocoM. HaciienroBanue npu3HakoB, CLENIEHHBIX C TIOJIOM.

'enoTun kak menoctHas cucrema. [lneroTponusi — MHOKECTBEHHOE JEWCTBUE reHa. MHOKECTBEHHBIA ajuienn3M. B3auMoaencTBue HealeIbHBIX
reHoB. Kommementapaocts. Onuctas. [lonumepus.
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I'eneTnyeckuii KOHTPOJIb PA3BUTHS PACTCHHI, KUBOTHBIX U YEJIOBEKa, a TaKkKe (PU3MOJIOTUYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (DYHKITHIA.
['eneTnueckue MexaHM3Mbl CHMOMOTE€HE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO35UH — MApa3suT» M «XO35IMH — MUKPOOHOMY. [ eHeTH4YecKre aceKThl KOHTPOJIS
Y U3MEHEHUS HaclIeZICTBEHHON MH(POPMAIUH B MOKOJICHUIX KIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuupsr u cxembl: «llepBblii u BTOpol 3akoHbl Mennens», «Tperuit 3axkoH Mennens», «AHanu3upyloulee ckpemuBanue», «HemnonHoe
JOMUHUpOBaHUEy, «CLIETIJICHHOE HAClIeJOBaHKUE MPU3HAKOB y ipo3oduiiel», «I'enetuka nona», «Kapuorun yenosekay, «Kapuorun apozodunsy, «Kapuorun
NTULBD, « MHOXKECTBEHHBIN aJICIn3My», «B3auMoaeiCTBHE TCHOBY.

O6opynoBanue: Mojedb JUIsl JEMOHCTpAIlMM 3aKOHOB €IMHOOOpa3usi TMOpPUIOB IMEPBOrO MOKOJEHUS M PACIICIUICHHUS NPU3HAKOB, MOJEb IS
JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOI'0 HACJIEIOBAHUs IIPU3HAKOB, MOJENb I IEMOHCTPALUU CLEIUICHHOTO HACJIEI0BAHNS IIPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpomnpenapar: «Jpo3oduiay.

IIpakTnyeckas padora «/3yyeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBD».

IIpakTnyeckas padora «l3ydyenue pe3yabTaToB JUTUOPUTHOTO CKPEUIUBAHUS Y APO3OPIIIBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHotuna u cpesl npu GopmupoBaHuu penotuna. MzmMeHunBoCTh Mpu3HakoB. KauecTBEHHbIE U KOMTMYECTBEHHBIE MTPU3HAKU. BuIbI
M3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MonudukanronHas U3SMeHUMBOCTh. Ponib cpenpl B popmupoBaHUN MOAM(PHUKAIIMOHHON M3MeHYuBOCcTU. Hopma peakiuu mpusHaka. BapuaimoHHbII
psin u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuyeckas N3MeHUNBOCTh. CBOMCTBA FT€HOTUIMYECKOW N3MEHUNBOCTH. BH/IbI FeHOTUITNYECKOH N3MEHYMBOCTH: KOMOMHATHBHAS, MyTal[HOHHasI.

KomOunatuBHass m3MEeHUYMBOCTh. Melo03 U TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTU. PoJib KOMOMHATHBHOW HM3MEHYMBOCTH B
CO3JIaHMM F'€HETUYECKOro pa3HooOpas3us B Ipeesiax 0JHOro BUA.

MyTanroHHass M3MEHYMBOCTh. BuIbl MyTanuii: reHHblE, XPOMOCOMHbIE, T'eéHOMHbIe. CIIOHTaHHbIE W HWHAYLHUPOBAHHbIE MYyTaluu. SaepHblE U
uMToIUIa3MaTuyeckue mMyrauud. CoMaTHuecKue M MOoJoBble MyTauuH. [IpuyMHBI BO3HUKHOBEHMSI MyTanuil. MyTareHbl M UX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKHUX PsAIOB B HacheAcTBeHHON n3meHunBoctr (H.M. BaBunon). BHesniepHas u3MeHUYUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemura u INULEHOMUKA, POTb INULEHEMUUECKUX (PaKmopos 6 HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabnuue! u cxemsl: «Buabl U3MEeHUMBOCTHY, «MoaudpHUKalMOHHas H3MEHYUBOCTbY, « KoMOMHATHBHAsS U3MEHUNBOCTHY, «Meio03», «OII0a0TBOPEHHEY,
«"enernueckue 3a00aeBaHUs YeTIOBEKa», « BUabpl MyTanuiiy.

Ob6opynoBaHue: )KUBbIE U TepOapHbIe FIK3EMIUISIPbl KOMHATHBIX pacTeHUl, pUCyHKH ((hoTorpadun) >KUBOTHBIX C pa3IMYHBIMU BUJAMH U3MEHUYHUBOCTH.

JlabopaTopHnas padora «VccienoBanue 3akoHOMEpHOCTEH MOAMGMUKAITMOHHOW MU3MEHYMBOCTH. [locTpoeHHE BapHAIMOHHOTO PsAJia U BapHUallMOHHOMN
KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢uiibl (Ha TOTOBBIX MUKPOIIpEnapaTax)y.
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Tema 14. I'eneTnka yen0BeKa

Kapuorun yenoseka. MexnyHapoaHas NIporpaMMa MCCIECNOBaHUs I'€HOMa 4YelloBeKa. MeTonpl M3yd4eHHs T€HETHKU 4YEJIOBEKAa: I'€HEAJIOrMYECKUH,
OJIM3HEIOBbIM, UTOI€HETUUECKUH, MOMYIISILIMOHHO-CTaTUCTUYECKUN, MOJIEKY I pHO-reHeTnYeckuil. CoBpeMeHHOe Onpe/iesieHe IeHOTHUIA: TOJIHOTEHOMHOE
CEeKBEHHPOBAaHUE, TEHOTHIIMPOBaHUE, B TOM yHcie ¢ nomouibio [11[P-ananuza. HacnencrBennsie 3a06oneBanus yenoBeka. | eHHbIE B XpOMOCOMHBIE 00JIe3HU
4esloBeKa. bosle3HM ¢ HACIENCTBEHHOM IPEpPAacCIONIOKEHHOCThIO. 3HAYCHHE MEIULMHCKONM TE€HETHMKHM B IPENOTBPAILCHUM M JICYCHUMH TI'€HETHYECKHUX
3a0ojeBaHUl uesnoBeKa. MenuKo-reHeThYeckoe KOHCyJIbTHpoBaHue. CTBoNOBBIE KIETKH. [IOHATHE «TEHETHMYECKOro Tpy3a». IJTHYECKHE AaCHEeKTHI
UCCIIeIOBaHUM B 00J1aCTH pelakTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH 4YEJIOBEKa K (U3UUYECKOMY W XUMHUYECKOMY 3arps3HEHHUIO OKPY)KAIOLIEH Cpepbl.
I'enernyeckas peapacoIoKEHHOCTb Y€I0BEKa K IIATOJIOTUSIM.

JdeMoHcTpanuu

Tabnuue! u cxemsl: «Kapuotun yenoseka», «MeToibl H3y4eHUsI TEHETUKU YeTI0BEKay», «I eHeTndyeckue 3a001eBaHNs YET0OBEKaY.

IIpakTnueckas padora «CocraBiieHUE U aHATIU3 POIAOCIOBHON.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus U cenekius. 3apoXxaAcHue celnekuuu u jaomectuxkanuu. Yuyenue H. WM. BasumoBa o LleHTpax mpoucxoxkaeHus U MHOrooOpasus
KyJbTYPHBIX pacTeHHH. Ponp cenexkumu B CO3@aHUM COPTOB PAacTEHUM M NOpOX >KMBOTHBIX. COpT, MOpOAA, IITaMM. 3aKOH TOMOJIOTMYECKHX PAOB B
HacnecTBeHHOH n3menunBoctd H. 1. BaBuiosa, ero 3HaueHne 11l CeNEKIIMOHHON paboTHI.

Mertoabl cenekuMOHHON paloThl. MckyccTBeHHbI OTOOp: MacCOBBIH M MHAMBUAYAIbHBIM. OTanbl KOMOMHAIIMOHHOM cenekuuu. Mcnbitanue
POU3BOAUTENEH 1O MOTOMCTBY. OTOOD MO TEHOTHITY C MTOMOIIBIO OIIEHKH (PEHOTHUIA MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ TToMoIIbio aHanmu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJeKIMOHHOW paboThl. PagualMoHHBI M XUMUYECKUH MyTareHe3 Kak MCTOYHMK MyTalMi Yy KyJIbTYPHBIX
¢dbopM opranu3moB. Vcrnosnb30BaHNe TEHOMHOTO PEAAKTUPOBAaHUS U MeT010B pekoMOnHaHTHBIX JIHK m1st monmydenust ncxogHoro Matepuana sl CENEeKIUH.

[Tonyuyenue nonumionaoB. BHyTpuBuaoBas rudbpuanzanus. bau3zkopocTBEHHOE CKpeluBaHue, Wi HHOpuAUHT. HepoacTBeHHOe CKpelBaHue, Uin
ayropunuur. ['ereposuc u ero npuumssl. Mcnonbs3zoBanue rereposuca B cenekuuu. OtnanéHHas rudpuauszanus. [Ipeononenne Gecryionns MeXBHUIOBBIX
ruOpuoB. JloCTHKEHNS CeNEKIIUU PACTEHUH U KUBOTHBIX. «3e1éHas pesonoyus .

CoxpaHeHHe M M3y4Y€HHE TE€HETHYECKHX PECYpCOB KYJIbTYPHBIX DPACTEHUN M HMX JUKUX POAWYEH [ CO3/JaHHS HOBBIX COPTOB M THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpaeienue 2eHemudecKuMu pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMBICTIOBbIX ICUBOMHBIX 6
Yensax Yayuuenus Cyuwecmeyiouux u co30anus Ho8blx NOpoo, TUHUL U KPOCCO8, 8 MOM YUCIEe C NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL,
nepeoosuIx uoell U nepCneKmueHbIX MexHoI02UlL.

JdemMoHcTpauuu

IToprpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykbauenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuuel U cxembl: «LleHTpbI MPOUCXOXKAEHHUS U MHOTrooOpasusi KyJbTYpPHBIX PAacTeHM», «3aKOH TOMOJOTMYECKHX pPSIOB B HACIEICTBEHHOM
M3MEHYMBOCTHY, «MeTobl cenekiumn», «OTaanéHnas rudpuanzanus», «MyTtarenes».

JlabopaTopHasi pabora «/3y4yeHre copToB KyJIbTypHBIX PACTEHUHN U MOPOJ] TOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHre METOJJ0B CEJIEKIIUN PACTEHUI.

IIpakTuyeckas padora «[IpuBHBKa pacTeHUIN.
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JIkcekypeusi «OCHOBHbIE METOABI U JOCTH)KCHMSI CENEKLUMHW pPACTeHUH W IKUBOTHBIX (HA CENEKIMOHHYIO CTaHIHMIO, IJIEMEHHYI0 (epmy,
COPTOUCHBITATENIbHBIN YYaCTOK, B TEILTIMYHOE XO351UCTBO, B Ja0OPATOPUIO arpOYHUBEPCUTETA UM HAYUHOT'O LIEHTPA)».

Tema 16. BUOTeXHOI0THUSI M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJIOTMH, — KIETOYHBIE W TKAaHEBBIC KYJIbTYPBl, MHUKPOOPTaHU3MBI, WX XapaKTepUCTHKA. TpaauimoHHas
OMOTEeXHONOTH: XJeOoneueHue, MoayyeHrue KUCIOMOJIOUHBIX MPOAYKTOB, BUHOAeNnue. Mukpoduonorndyeckuii cuute3. OObEeKThl MUKPOOMOJIOTHYECKHUX
texHosoruil. [Ipon3BoacTBo OenKka, aMUHOKHCIIOT U BUTAMHHOB.

Coznanue TEXHOJOTUI M HWHCTPYMEHTOB ILIE€JICHANPABICHHOIO W3MEHEHHUS U KOHCTPYHPOBAHMSI F€HOMOB C ILIE€NBIO MMOJyYEHUS OPraHU3MOB M HX
KOMITOHCHTOB, COJICPKAIIUX HE BCTPEYAIOIINECS B IPUPOIe OMOCUHTETHUECKUE TTYTH.

Krnerounas unxenepus. Meronpl KyJIbTypbl KJIETOK M TKaHEH pacTeHuUil W kMBOTHBIX. Kpnobanku. Comaruueckass ruOpuau3anus U COMaTUYECKUil
smOpuorene3. Vcronp30BaHWE TaIUIOWIOB B CEICKIMH pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U
NOMUKIIOHANbHBIX  aumumen 6 Meouyune. VICKYCCTBEHHOE OIUTOJOTBOpeHHE. PeKOHCTpyKlMsa SHIEKIETOK W KJIOHUPOBAaHHWE JKHUBOTHBIX. MeTon
TPaAHCIUIAHTAIUU SJEP KIETOK. TexHonouu 0300posieHus, KyabmMusUpoSanus U MUKPOKIOHANIbHO20 PASMHONCEHUSL CelbCKOXO03AUCTBEHHBIX KYIbMYD .

XpoMmocoMHas U TeHHast HHKeHepusi. ICKyCcCTBEHHBIN CHHTE3 reHa U KoHcTpyupoBanue pekoMOuHanTHbiX JJHK. Coz0anue mpanceennvix opeanuzmos.
JloCcTHKEHHSI M TIEPCIIEKTHBBI XPOMOCOMHOM M T€HHOM MHXEHEPUHU. DKOJIOTHUECKUE U ITUYCCKUE TPOOIEMbI TCHHON MH)KCHEPHH.

Memuuunckue OuotexHonmoruu. IloctreHomuas uudposas menunuHa. [ILP-nuarHoctuka. MeTaOonOMHBINM aHadN3, TEHOICHTPUYECKUM aHaIu3
MPOTEOMa YEJIOBEKA IS OIEHKH COCTOSHUSA €ro 3J0pOBhbs. Mcmosib30BaHWME CTBOJIOBBIX KJIETOK. TapreTHass Tepamusi paka. 3D-OuouHkeHepus s
pa3paboTku QyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHMA, CO3JaHUsI KOMIUIEKCHBIX TKaHEH COUYeTaHUEM TEXHOJOTHM TPEXMEPHOTO OMONPUHTUHTA U
ckaddonauHTra IS perieHus 3a/1a4 ePCOHATTM3UPOBAHHON MEIUIIUHEI.

CoznaHue BEKTOPHBIX BAaKIMH C LEIbI0 OOecreueHuss KOMOMHHUPOBAaHHOW 3ammThl OT Bo3Oyauteneii OPBU, ycraHoBneHHE MONEKYISIPHBIX
MexaHu3MoB ¢yHkuronuposanusi PHK-conepkammmx BupycoB, BBI3BIBAIOITUX 0CO00 OMacHbIC 3a00I€BaHUS YETI0BEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuip! 1 cxemsl: «/cronp30BaHNe MUKPOOPTaHU3MOB B TIPOMBIIIUIEHHOM MTPOU3BOJICTBEY, «KiteTrounas nmxeHepus», «I eHHass HHXEHEPUSD».

JlabopaTopnasi pa6ora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «[lomyueHne MOJIOYHOKUCITBIX TIPOTYKTOBY.

IKcKypeust «bHOTeXHOIOTHS — BayKHEIIIas TPOU3BOIUTENbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xneHue u pa3BuTHE IBOJIOIHOHHBIX IPEACTABICHUI B 0M0JI0THA

OpomonnonHas teopus Y. lapeuna. [Ipeaqnocslnky BOSHUKHOBEHMS JapBUHU3MA. JKu3Hb 1 HayuyHas AesTenbHOcTh Y. JlapBuHa.

JIBIDKyIIIME CHIIBI 3BONIOIMH BU0B 1o Y. JlapBuHY (BbICOKask MHTEHCMBHOCTb Pa3MHOKEHHSI OPraHW3MOB, HACJIEICTBEHHAs U3MEHUYUBOCTh, O0ph0a 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrernueckoi teopuu sBomonuu (CTD). HelitpanbhHas teopust sBomtoruu. CoBpeMEHHas SBOJIIOLMOHHAS OHOJOTHs. 3HaueHHe
ABOJIFOLIMOHHOW T€OpUU B (OPMUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTHHBI MUDA.
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JdemoHcTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, U. lapBun, C. C. YUerBepukos, U. U. llImansraysen, J>x. XonaenH,
. K. bensies.

Tabmuuer u cxemsr: «Cucrema >xuBoil mpupoasl (mo K. Jlunnero)», «JlectHuma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opMupoBaHus
MPUCIIOCOOJICHUH y pacTeHUH 1 )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «Dopmbl 60ps0bI
3a cymiectBoBaHue», «Ilopoasl romybeit», «MHorooOpasue KylabTypHBIX (OpM KarmycTbl», «[Ioposl qoMamHuX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
Bu0B (110 Y. [JapBuny)», «CxemMa COOTHOILIEHUS ABIKYIIUX CHII ABOJIOLUNY», « OCHOBHBIE MOJIO0XKEHUSI CHHTETUYECKOW TEOPUU IBOJIIOLIUNY).

Tema 2. Mukpo3Boonus U eé pe3yabTaThl

[Tomynsimust kak sieMeHTapHas eAuHHna »Boitonud. COBpPEeMEHHBIE METOJbl OLEHKH T'€HETHYECKOro pa3zHOoOOpasusi U CTPYKTYpPbI MOMYJSLIUH.
W3menenne reno(oHaa NOMyJISAIUHE KaK 3JI€MEHTapHOE SBOTIOIMOHHOE sIBIICHHE. 3aKOH reHeTndeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DaKTOPBl (ABMKYIIME CHJIbI) 3BoJoUMU. MyTtanmonHsiii nporecc. KomOunaTuBHas m3MeH4YnBOCTh. Jlpeiid reHOB — ciyuaiiHbie
HEHAINpaBJICHHbIE W3MEHEHHsI YacTOT ajulelied B MOomyismusx. DQQeKT ocHoBarens. Ipgexm Oymuvliounoeo eopaviuika. CHudceHue 2enemuieckoco
pasHoobpazusa: npuuunvl u ciredcmeus. llpossnenue s¢pghexma Opetigha cenos 6 Oomvuwiux u manvix nonynayusx. Murpauuu. V30ms0ust TOMYJSIIIUA:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorn4ecKas (penpoyKTHBHAS).

EctectBennblii or6op — HampaBiswoomuid (aktop sBomonuu. DOpMbI €CTECTBEHHOTO OTOOpa: IBIKYIIMN, CTaOWIM3UPYIOUINM, pa3pbIBAIOIINN
(mu3pynTuBHBI). [1o10B0OI 0TOOP. BO3HMKHOBEHME M 9BOIIIOLUS COITUATEHOTO TIOBEJICHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHu3MOB Kak pe3yJbTaT MHUKPOIBOJIONUH. BO3HUKHOBEHHE MPUCHOCOONEHUN Yy oOpraHu3moB. Apomopdo3sl U
uanoanantanuu. [IpuMepsl mprcnocoOieHuid y opraHu3MoB: Mop(oornuecKkue, (HU3N0IOTHIecKrue, OMOXUMUYECKHe, moBeneHIeckne. OTHOCUTENBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u ctpykrypa. BumoobpazoBaHue kak pe3ysnbTaT MUKpoO3BosonMu. M3omsuus — kitoueBoil gaktop BuaooOpaszoBanus. Ilytu u
croco0bl BUA000pa30BaHus: ajuionaTpuueckoe (reorpaduueckoe), CMMIaTpuueckoe (IKOJIOTMUECKOe), «MTHOBEHHOE (TONUILIIONAN3ALNS, THOPUIU3ALIHS).
JUTNTeNbHOCTh 3BOJIIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOLIMOHHON GMOJIOTMU B pa3pabOTKe HAYYHBIX METOAOB COXpaHEHUs OMopazHooOpa3us. MUKPOIBOMIONMS M KOABOJIOLHUS MMapa3uTOB U UX
X035€B. MexaHu3Mbl OPMHUPOBAHUS YCTOHUMBOCTH K AaHTUOMOTUKAM U clIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpauuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpl u cxembl: «MyTallMOHHass W3MEHUMUBOCTHY», «[lomynmsnmnonHas cTpykrypa Buaa», «CxeMa mposiBIeHUs 3akoHa Xapau—BaitnOepray,
«/IBIKyIIMEe CHIIBI BOMIOLMNY, «IKOJIOTMYECKas M30JSILIUS MOMyJALui ceBaHCKOM (openn», «['eorpaduueckas M30IAMMS JUCTBEHHUIBI CUOMPCKOW WU
JUCTBEHHUIIBI JaypcKoi», «IlomynsiroHHble BOIHBI YHCIEHHOCTH XHUIIHUKOB U XKepTB», «Cxema NelCTBUS €CTeCTBEHHOro oroopay, «Dopmbl 60phObI 3a
cyliecTBoBanue», «MHaycTpuanbHblil MenaHu3M», «KuBble nckonaemele», «I[lokpoBUTENbCTBEHHAs OKpacka JKUBOTHBIX», «lIpemynpexaronias okpacka
KHUBOTHBIX», «Dusnonornueckue anantanun», «lIpucrnocoOieHHOCTh OPraHW3MOB M €€ OTHOCHTENbHOCTb», «Kpurepuu Buma», «Buabl-TBOMHHKNY,
«CtpykTtypa BHJIa B mpupone», «CnocoObl BumooOpazoBaHus», «l'eorpaduueckoe BHI000pazoBaHME TPEX BUIOB JIAHABIILIEH», «IKOIOTHYECKOE
BH1000pa3oBaHue BUOB CHHUID, «Ilomurmmmonasl pactenniiy, «KamycTHO-penedHbIid THOPHIY.
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Ob6opynoBanue: repOapun pacTeHUM, KOJUICKIMM HAaCEKOMBIX, Yydesa NTHUI] U 3Beped C IMpHUMEpaMu pa3iMyHbIX MPUCIOCOOJIEHUH, yydena NTUL U
3Bepei pa3HbIX BUJOB, TepOapuu pacTeHUH OIU3KUX BUJOB, 00PAa30BaBIIMXCS PA3IMYHBIMH CIIOCOOaMHU.

JlaGopaTopHas padoTa «BrlsiBIeHHE N3BMEHUYUBOCTH Y OCOOCH OJTHOTO BHUJIA.

JlaGopatopnas padora «IIpucnocoOneHns opraHu3MoB U UX OTHOCUTEIIbHAS 11€J€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEHHE BUIOB 11O MOP(HOIOTHICCKOMY KPUTEPUIOY.

Tema 3. MakposBosonust 4 eé pe3yabTaThl

Mertoabl u3yudeHuss MakposBoironuu. [laneoHtosnorndeckue Meroiasl HM3ydeHus sBomouuu. Ilepexonnele GopMbl U (umoreHeTuyeckue psiibl
OpraHU3MOB.

buoreorpaguyeckue MeTo sl n3ydeHus sBoatonuu. CpaBHeHHe (Iopbl U (ayHbl MAaTEPUKOB U OCTPOBOB. broreorpaguueckue obnactu 3emin. Buabl-
SHAEMUKH U PEJIUKTBHI.

DOMOpHOJIOrMYECKUE U CPaBHUTEIbHO-MOP(OIOrHYECKHE METOAbl M3Y4YEHHUs 53BONIOLMU. ['eHeTHuyecKne MEXaHM3Mbl SBOJIIOLIMM OHTOrEeHe3a MU
MOSIBJICHUSI 3BOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOrMYHBIE W aHAJIOrM4YHbIE OpraHbl. PyaumeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYJISPHO-T€HETHYECKUE,
OMOXMMHUYECKHE U MAaTEMAaTHUYECKHE METO/Ibl N3y4EHUs 3BOMOLUHU. ["'oMoornunble rensl. CoBpeMEeHHbIE METO/Ibl OCTPOSHHUS (PUITOI€HEeTHUECKUX JePEBLEB.

XPpOMOCOMHBIE MyTallU{ U 3BOJIIOIHSI TEHOMOB.

OOure 3aKkOHOMEpHOCTH (TpaBmIa) 3BOMOLMU. [Ipunyun cmenvl ¢ynxkyuti. HeobpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpHOCTb
TEMIIOB BOJIIOLIHH.

JdeMoHcTpanun

[Toprpets: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupl u cxemsl: «DuUIOreHeTHUYECKUN Ps Jomaany, «ApXeonTepuKkcy, «3Bepo3yoble smepb», «Crerouedansy, «Punnoputs», «CeMeHHbIE
ManopoTHUKN», «buoreorpadguueckue 30HbI 3emin», «Jpeid KOHTUHEHTOBY», «PenukThl», «HauanbHble cTaauu 3MOPUOHAIBHOTO Pa3BUTHUS MTO3BOHOYHBIX
KHUBOTHBIX», «['OMOJIOTHUHBIE M aHAJIOTWYHBIE OpraHbl», «PyIUMEHTH», «ATaBU3MBDY, «XPOMOCOMHbIE HAOOpBl UelOBEKAa W HIMMIIaH3e», «lIaBHbIE
HaIpaBJIEHUs HBOJIOLUNY, «O011I1e 3aKOHOMEPHOCTH BOJIIOLIUNY.

OO6opynoBaHue: KOJUIEKLIMH, repOapuH, MYJSDKM HMCKOMAeMbIX OCTAaTKOB OPraHM3MOB, MYJISDKM T'OMOJIOTHYHBIX, AHAJOTHYHBIX, PYAMMEHTApHBIX
OpPraHOB U aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE )KU3HU Ha 3emJie

HayuHble runoTessl NpoucXoXIeHUS KU3HU Ha 3emiie. AOHoreHes u naHcnepmus. JJoHay4yHble IpeaCTaBICHUS O 3apOXKIEHUU KU3HU (KpeallMoOHU3M).
I'umoTre3a MOCTOSTHHOTO caMO3apoXkAeHUs KU3HH U e€ omnposepkeHue onbiTamu @D. Penu, JI. Cnamnannanm, JI. Ilacrepa. IlpoucxoxneHune XU3HU H
acTpOOHOJIOTHSI.

OcHOBHBIE JTanbl HeOpraHuyeckod »sBomouuHu. I[lmaHerapHas (reosiornyeckas) OHBOJIONUSA. XHMMHUYECKas dBOJOLMSA. AOHOTEHHBIH CHHTE3
opranuyeckux BemiecTB u3 Heopranudeckux. Omeir C. Muiepa u I'. IOpu. OOpazoBanue mnoiumepoB u3 MoHomepoB. Koanepsarnas rumnoreza A. U.
Omnapuna, runore3a nepsuyHoro 0yiboHa Jlx. XomnnaeitHa, renerndyeckas runoresa I'. Mémnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIJIETKH.

Hctopus 3eman u Metonsl €€ u3ydeHus. Mckomaemple opraHuMyeckue OCTaTKHU. ['eoxpoHosyorus u e€ meronsl. OTHOCHTENbHas M abCOMIOTHAs
reoxpoHosorus. ['eoxpoHonornyeckas mkana: 30Hbl, pbl, HIEPUOBI, JITOXH.
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Havanpubie sTansl opranndeckoit 3Botonuy. [1osiBieHre U 3BOMIONHS MEPBHIX KJIETOK. DBOIONMS MeTaboau3Ma. Bo3HUKHOBEHHE EPBBIX IKOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHAJIOT TepBhIX Ha 3emie coodmiecTB. CTpoMaTonuTsl. IIpokapruoThl U 9yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). OBOJIOLUMOHHOE IPOUCXOXKIACHHE BHUPYCOB. [IpoHCXOKIE€HHE MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HuKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE Tarnbl SBOJIONMH BRICIIUX pacTeHUH. OcHOBHBIE apoMopdo3bl pacTeHnid. Beixoa pactenmii Ha cymry. [losiBieHHE CIIOPOBBIX pacTEHUN W
3aBoeBaHuE UMU cyln. CemeHHble pacTeHus. [IponcxoxaeHue 1IBETKOBBIX PACTEHUM.

OcHOBHbBIE 3Tambl 3BOJIOLUUU >KUBOTHOrO Mupa. OcHOBHBIE apomMopdo3bl KUBOTHBIX. Benpackas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHUE
coBpeMeHHBIX THUTIOB. [lepBbie XOp0BbIE KUBOTHEIC. JKU3HH B BOJE. DBOJIONHUS MO3BOHOUYHBIX. [Iponcxoxknenue ampubdmii u pentwmid. [IpoucxoxaeHue
miekonuTamux u ntull. [Ipuanun kioueoro apomopdosza. OcBoeHue 6€cro3BOHOUYHBIMU U TO3BOHOYHBIMU YKHUBOTHBIMH CYIIIH.

PasBuTtHe xu3HM Ha 3eMie MO 3paM M IEpUOJaM: apxeHd, MPOTepO30M, Maleo30d, Me3030i, KaiHO30#. OOmas XapaKTepUCTHKA KIMMara Hu
reoJoruueckux npoieccos. [losiBieHre U paciBeT XapakTepPHbIX OPraHU3MOB. YTJI€00pa3oBaHue: €ro YCIOBHS U BIUSHUE HA FAa30BBIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUS — KOJIOTHYECKUE KPU3UCHI TTpouuioro. [IpuduHbl U ciecTBUsl MacCOBBIX BhIMUpaHU. COBPEMEHHBIN SKOJIOTHUYECKUN KPU3UC,
ero ocobennoctu. [Ipobnema coxpanenus 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opranndeckoro Mupa. [IpuHIuns! Knaccudukanuu oprann3mMoB. OCHOBHBIE CHCTEMAaTHYECKHIE TPYIIBI OPraHU3MOB.

JdeMoHcTpanun

[Moptpersr: @. Penu, JI. Cnamnannanwu, JI. [lactep, U. . Meunukos, A. 1. Onapun, x. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmumpst u cxemsl: «Cxema onbita @. Penuy, «Cxema onbita JI. [TacTepa mo u3ydeHuto caMo3apoxaeHus Xu3Hu», «Cxema omnbita C. Mumnepa, I.
Opu», «3Jtambl HeopraHWyeckol sBoMIONUKY», «I'eoxpoHOomoruueckas mkaigay, «HaganbpHble sTanbl opraHuyeckod sBomOIUN», «Cxema 00pa3oBaHUS
yKapuoT myTéM cumbuorenesa», «Cucrema XuBOH mpupoasl», «CTpoeHue Bupyca», «Apomopdosbl pacteHuity, «Punnodursn», «OIHOKIETOUYHBIE
BOJIOpOCIHNY», «MHOTOKIIETOUHBIE BOJOpOCINy, «Mxu», «IlamopotHuku», «I'onoceMeHHble pacTeHus», «Opranbl IIBETKOBBIX pacTeHHiI», «CxeMa pa3BUTHS
KUBOTHOTO MUPa», «ApoMop¢o3bl )KUBOTHBIXY», «[IpocTeiimmey, «Kumeunononoctasiey, «[1nockue yepBu», «UneHucroHorue», «PoiOb, «36MHOBOIHBIE,
«IIpecmbikaroniuecs», «[Itump», «Mitekonuraromue», «Pa3BUTHE KU3HU B apXEHUCKOU dpey, «Pa3BuTue )KU3HU B IPOTEPO30MCKON pey», «Pa3BUTHE KU3HU B
Majeo30iCcKoM 3pe», «PazBuTHe )KHU3HU B ME3030MCKOM pey, «Pa3BuTHE )KU3HU B KaTHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMA OPTaHUYECKOT O MUPAY.

Ob6opynoBanue: repObapuy pacTEHUM PA3JIUYHBIX OTHENOB, KOJUICKIIMM HACEKOMBIX, BJIQXKHBIC IperapaThl >XUBOTHBIX, PAKOBHHBI MOJUTIOCKOB,
KOJUIEKLIMUA HWITIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX MBOTHBIX, 4yuyela NTUL U 3BEpel, KOJUIEKUHH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOIMAEMBIX, MYJISIKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas sabopaTropnas padora «MogenupoBanue onbIToB Muiepa—tOpu 1o n3ydeHnro aOMOreHHOTO0 CHHTE3a OPraHMYeCKUX COSAMHEHUN B
MIEPBUYHOM aTMocheper.

JlabopaTopHas padora «/3ydyeHne u onucaHue UCKOIMAeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «l3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUH pPa3HBIX OTAETIOBY.

IIpakTnyeckas padora «l3ydyeHne ocoOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pazpgensl u 3agaun antponosioruu. MeToasl aHTPOINOJIOTUH.

CraHoBII€HHE IPEJICTABICHUN O MPOUCXOKICHUH YelloBeKa. Pennrnosnsie Bo33penus. CoBpeMeHHbIe HayUHbIe TEOPUH.
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CxoacTBO 4YenioBeKa ¢ KMBOTHBIMH. CHCTEMAaTHUYECKOE IMOJIOKEHHE 4YesloBeKa. CBUIETENbCTBA CXOJCTBA YEJIOBEKA C >KMBOTHBIMHU: CPaBHUTEIBHO-
MOp(OJIOTHYECKUE, IMOPUOIOTHIECKUE, (HU3UOTIOr0-OMOXUMHUYECKUE, ToBeAeHYeckre. OTINYMs YeloBeKa OT JKUBOTHBIX. IIpAMOXOKAEHHE M KOMILIEKC
CBA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIBHON CUCTEMBI.

JBmwkymme cuiabl  ((akTopsl) aHTpOIOreHe3a: Ouosiorndeckue, couuanbHble. COOTHOIIEHHE OHMOJOTHYECKMX U COLHUAIBHBIX (PAKTOPOB B
aAHTPOIIOT€HE3E.

OcHOBHBIE CcTaauU aHTpomnoreHe3a. PanHue yenoBekooOpasHble 00€3bsiHBI (IIPOKOHCYJIbI) U pAaHHHE MOHTUIBl — OOIIKE MPEIKHU YeTOBEKOOOPA3HBIX
00€3bsiH M JIIOACH. ABCTPAIONUTEKH — JBYHOTHE MPEAKU Jtoaei. UemoBeK ymenbld, MepBble M3TOTOBJICHUS OpYyAud Tpyaa. YemoBek NPsIMOXOASIINN U
NEPBBIA BBIXOA JIt0AeH 3a mpeaensl Adpuxu. Yenosek reiinensOeprckuii — oOmuil IpeaoK HeaHIEpTaIbCKOTO YeJIOBEKa M YeJIOBeKa pa3syMHOro. YenoBek
HEaHJEPTAIbCKUN KaK BHJ JIFOJIEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIH COBPEMEHHOI'O THUIIA, JEHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneorenernka u majseoreHOMHUKa.

DBOJIOIUS COBPEMEHHOr0 uenoBeka. EcrecTBeHHBINM OTOOpP B momyssimusx 4enoBeka. MyTannoHHBIA mporecc ¥ noaumopdusm. [lonmynsuuoHHbie
BOJIHBL, JIpeii reHoB, MUTpaIys U «d()(HEKT OCHOBATENS» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bompime pacel: eBpomeougHas (eBpasuiickas), aBCTpasio-HErpoujHas (3KBaTOpUaibHasl), MOHTOJOUIHAS
(asmatcko-amepukaHcKasi). BpeMs u nmyTu pacceneHus uenoBeka IO IUlaHeTe. EnuHCTBO dyenmoBeueckux pac. HayuHas HeECOCTOSITENBHOCTH pacu3Mma.
[IpucnocoOaeHHOCTs 4YeJoBeKa K pa3HbIM YCIOBUSM OKpYyXkaroiled cpenbl. BrnusHue reorpadudeckoil cpensl u japeiida reHoB Ha MOPQOJIOTHIO U
(U3NOJIOTHIO YEeIIOBEKaA.

MexIuCUUIUIMHAPHBIE METOIbI B GU3NYECKOM (OMOIOTHUYECKO) aHTPOIMOIOTHH. DBOIIOLIMOHHAS AHTPOIOJIOTHUS U MaJICOAHTPOIIOIOTHSI YeJIOBEUECKUX
nonyJysnuil. buocounaneHele uccie0BaHMs IPUPOABI YesaoBeka. MccnenoBanrne KO3BOMOUNUN OMOIOTMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupel 1 cxembl: «MeToJbl aHTpoOMONOrun», «['0JOBHOM MO3r yenoBeka», «YenoBekooOpaszHble 00e3bsHbI», «CKelneT yeloBeKa M CKeJeT
muMnanse», «PyIuMeHTbl 1 aTaBU3Mbl», «JBHKYyIIHE CHIIBI AaHTPOIIOTE€HE3a», « DBOJIIOIMOHHOE JIPEBO YENIOBEKa», « ABCTPATIONUTEK», «UenoBeK yMenblily,
«Yenosek npsamoxonasimuii», «JlenucoBckuii yenosek» «Heanaepranbub», «KpomanboHib», «lIpenkn denoBeka», «ITambl 3BOJIOINUN YeloBeKa», «Pacsl
YeJI0BEKa.

OO6opynoBaHue: MYJSDKM OKaMEHENOCTeH, NpPeAMETOB MaTepUalbHOM KyJIbTypbl IPEIKOB YeJIOBEKa, penpoayKuuu (dororpaguu) KapTUH C
MU(DOIOTMUECKUMU U OUOJIEHCKUMHU CIOKETaMHU IPOUCXOXKJIEHHUS 4YeloBeka, (oTorpaduu HaXOJOK HMCKOMAEMbIX OCTaTKOB YEJIOBEKa, CKEJIET 4YeJOBEKa,
MOJIEJIb YEpela YEJIOBEKA U Yepena IUMIIaH3€, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3€, MOJENIN TOpCca MPEIKOB YEI0BEKa.

JlabopaTopHas padora «/3ydeHne 0ocOOEHHOCTEN CTPOCHHS CKEJIETa YeTIOBEKa, CBSI3aHHBIX C MPSMOXO0XKICHUEM.

IIpakTnyeckas padora «l/3ydyeHne 3K0JIOrNYECKUX aalTalluN YETOBEKA».

Tema 6. Iko0J10rMsI — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTaHU3MOB U HAIOPraHM3MEHHbBIX CUCTEM € OKPY:Kalolleil cpeaoi

3apoxkaeHue u pazButue dkonoruu B Tpynax A. 'ymGoneara, K. ®@. Pynse, H. A. CeBepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nens! u
3aJ1a4M SKOJI0ruH. CBS3b SKOJIOTHHU C APYTUMU HAyKaMH.

Mertoap! sxonoruu. [loneBsie HaOMIOACHUSA. DKCIIEPUMEHTHl B 9KOJIOTHUHU: MPUPOJHBIE U J1abopaTopHble. MoaenupoBaHue B SKOJIOTUH. MOHUTOPUHT
OKPY’KaIOIIEH CpeIbl: TOKATbHBIN, pErHOHABHBIN U T7100aTbHBIH.
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3Ha4YeHUE SKOJIOTMYECKUX 3HAHUU ISl 4eJIOBEeKa. DKOJOTMYECKOEe MHPOBO33pEHME KaK OCHOBA CBs3€H uenmoBedecTBa ¢ mpuponoil. dopmupoBanue
9KOJIOTMUYECKOH KYJIbTYphl U 9KOJIOTMUECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

IToprpetsr: A. I'ym6onbar, K. ®@. Pynwe, H. A. CeBepuos, . I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuis! u cxemsl: «Paznenst axonoruny», «MeTozbl IK0I0orUun», «CxemMa MOHUTOPUHTA OKPYKAIOIICH Cpeibl».

JlabopaTopHas padora «/3ydeHne METOJ0B KOJIOTMUYECKUX HUCCIICOBAaHUN.

Tema 7. Opranusmbl 4 cpea 00UTAHUSA

Okonornyeckue (GakTopbl W 3aKOHOMEPHOCTH uX JeiictBus. Kiaccupukamus skomorudeckux (akTopoB: aOMOTHYECKHE, OHOTHUYECKHE,
aHTporioreHHpie. OOIIMe 3aKOHOMEPHOCTH JeWcTBHsS dKojorndeckux ¢aktopoB. [IpaBmno mumammyma (K. Inpenrens, FHO. JInbux). TomepaHTHOCTB.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue paktopbl. CBET Kak sKonoruueckuii pakrop. JleiicTBre pa3HbIX yUacTKOB COJTHEYHOTO CIEKTPa HA OPTaHU3Mbl. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUi 1 )KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CurHanpHas posb cBeta. DoTonepuoausm.

Temmnepatypa kak skojoruueckuii akrop. JlelicTBue Temneparypsl Ha opranu3Mbl. [[OHKUIOTEpMHBIE B TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIEC
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak sxonorudeckuit ¢pakrop. [Ipucnocobnenus pacteHuil K nmoaaep>kaHuio BogHoro 0ananca. Knaccudukaius pacTeHU 10 OTHOIIEHUIO K
Bojie. [Iprcroco6eHust )KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXKHUMA.

Cpenpl oOUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIIHASI, TOYBEHHAs, TTyOMHHAs MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUECKUE
0CcOOEHHOCTH cpeJl O0MTaHusl OpraHu3MoB. [IpucnocobieHuss OpraHu3MoB K )KH3HH B Pa3HBIX Cpeax.

buonoruyeckue putmel. BHenHue n BHyTpeHHHE pUTMBL. CyTOUHbIE M TOJIMYHbIE pUTMBI. [IpHCcIOcO6IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSIM
YCIIOBUM KU3HH.

XKuznennsie popmbl opranu3moB. [loHsTHE 0 XHU3HEHHON Qopme. Ku3HeHHbIe (POPMBI PaCTECHMIA: AepeBbsl, KyCTAPHUKH, KyCTapHUYKH, MHOTOJIETHU €
TpaBbl, OJTHOJIETHUE TpaBbl. JKu3HEHHbIE POPMBI KUBOTHBIX: THIPOOUOHTHI, FEOOMOHTHI, a3pOOHOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢axtopsl. Buasl GMOTHUECKHUX B3aUMOJEHCTBUIN: KOHKYpPEHIMs, XUIIHHYECTBO, cUMOMO3 M ero ¢opmsl. IlapazutusMm, koomepauus,
MyTyalau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue B3aumoneicTBus (Tonuueckue, ¢popudeckue, padpuueckue). 3HadeHHe
OMOTHUYECKUX B3aUMOJCHCTBUI /7S CYILIECTBOBAHUS OPraHU3MOB B cpesie oOuTaHus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHHS.

JdemMoHcTpauuu

Tabnuie! u cxemsl: «IKojoruyeckue Gpakrope», «CBETOBOH CIIEKTP», « IKOIOTUYECKHE I'PYTIIIBI dKUBOTHBIX 10 OTHOIIEHUIO K CBETY», « TenaoKpoBHbIE
AKHUBOTHBIE», «XOJOIHOKPOBHbIE XMBOTHBIE», «DU3HOIOrHUECKHE alanTalii >KMBOTHBIX», «Cpeabl 0OUTaHUS OpPraHu3MOB», «buonornueckue puTMbI»,
«Kuznennsie Gopmbl pacteHuit», «Ku3HeHHbIe (HOPMBI KHUBOTHBIX», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTeMa XBOMHOro Jseca», «llenun
MATaHUS, «XUIMHIIECTBOY, «[lapasutuszmy», «Konkypenmus», «Cumonosy, «KommeHcanmzmy.

Ob6opynoBanue: repoapuy pacTeHUIl U KUBOTHBIX, IPUCIIOCOOICHHBIX K BIMSHHUIO PA3IMYHBIX SKOJOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHENIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOdapuu U KOJUIEKIUU
TEIUIONIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTeHUH, Uyuyesa NTHIl U 3Beped, repOapuu pacTeHUi, OTHOCAIIUXCA K rHUrpoputam, kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHMsI TaHHBIX I'PYMII, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repdapuu U KOJJIEKIUU PACTEHUH M JKUBOTHBIX,
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o0naaloluX 4YepTaMHu MPUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIIOBUU KHU3HU, TepOapuu U KOJUICKUWU PACTEHUHW U KUBOTHBIX Pa3IUYHBIX
XKU3HEHHBIX ()OPM, KOJIJICKIIUH )KUBOTHBIX, YIACTBYIOIIUX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

JlaGopaTopHas padoTa «BrisiBiIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopnasi pa6oTa «BrisiBneHNe MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIICPATYPhD».

JlaGopaTopHas padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Jkoj10rus1 BUAOB M NOMYJIALMI

DKoJoru4eckre XapakTtepucTuku nomymsuud. [lomymnsiimus kak Ouosormyeckas cuctema. Poiib HEOJAHOPOIHOCTH cpenbl, GU3NYECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTUH BUIOB B (POPMUPOBAHUU TIPOCTPAHCTBEHHOUW CTPYKTYPHI OMyJsiiuii. OCHOBHBIC TTOKA3aTEIH MOMYJISIIUU: YUCICHHOCTD, IIJIOTHOCTD,
BO3pACTHAs U MOJIOBasi CTPYKTYpa, pOKAaeMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIMS.

DKoJyiornueckasi CTpykrypa mnomyssiquu. OIleHKa YHCICHHOCTH NOomyJsiuuu. JIMHaAMuKa TOnyJsauud U e€ peryisinus. buoTudeckuil moTeHIHMAI
nonyJysauui. MojaenupoBaHue IMHAMUKY Nonysiuuu. KpuBble pocta YMCIeHHOCTH nonyJsisiuuu. KpuBble BbDKUBaHUS. Peryisius 4MCcI€HHOCTH MOITY JIALIMIA:
poib (haKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUIOB (r- 1 K-cTparerumn).

[TonsTHe 00 3K0IOrMUECKOM HUIIe BHaa. MectooOuTanue. MHOroMepHas Mozelb 3kojiornueckoi Humu k.M. Xarunncona. Pazmepbl 2K0o1oruyecKom
Huiy. [loTeHnuanbHas 1 peaaTu30BaHHAS HUIIIH.

Bua kak cucrema nonyssuuil. Apeasnsl BUAOB. BUuibl U UX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINl )KUBOTHBIX. brosiornueckue NHBAa3UM 4y KEPOTHBIX BUJIOB.

JdeMoHcTpanun

[Toprper: Ix. Y. XaTunHCOH.

Tabmumel 1 cxembl: «DKOIOTUYECKUE XapaKTePUCTUKU Nomynsauuny», «lIpocTpaHCTBEHHass CTPYKTypa MOMyJsun», «Bo3pacTHble mupamMuabl
nonyJysiuny, «CKOpOCTh 3aceIeHUs TOBEPXHOCTU 3eMIIH PA3IMYHBIMHU OpraHu3MaMmy, «Mojens sxonorudeckort aumm [[x. M. XatunncoHay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUHU )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocobneHus ceMsiH paCTeHUN K pacCeIeHUIO.

Tema 9. Jkos10rUs cO001MIECTB. IKOJOTHIECKUE CHCTEMBbI.

CoobmectBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEX]1y OpraHU3MaMH B OMOIIEHO3E.

Dkocuctema kak oTkpbitas cuctema (A. k. Tercnu). OyHKIIMOHATBHBIE OJOKH OPraHU3MOB B DKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, PEAYISHTHI.
Tpoduueckue ypoau. Tpoduueckue 1enu u cetu. AdGuotudeckue 0710ku skocucteM. [10uBbI U UiTBl B 9KOocucTeMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHBIE MIOKa3aTeNN IKOCUCTEMBI. bromacca u mpoAyKIusi. DKOJIOTUUECKHUE MUPAMUJIBI YHCEIl, OMOMACCHl M DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @uyxkmyayuu. HarmpaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIC U BTOPUYHBIC CYKIIECCHH U WX MPUYUHBI. AHTPOTIOTEHHBIE BO3ICUCTBHS Ha cyKieccuu. KimmMakcHoe coobmiecTBo. buopasnooOpasue u moaHoTa
KPyTrOBOPOTA BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoanbIe 3KOCUCTEMBL. IDKOCUCHEMbL 03ED U peK. DKocucmembl MOpeli U OKeaHos. IKocucmemsbl MyHOp, 1eco8, cmeneti, NyCmbitb.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMA. ATPOLIEHO3. Paznuuus Mex 1y aHTPOIIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.
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VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u dayna. CuHaHTponu3auusi ropoackoi ¢ayHsl. buonoruueckoe u
X03iCTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHI OpPraHuU3MOB B 3KocuUcTeMax. Poab kackaonozo sggexma u 6udog-s0ughukamopos
(knt0uesblx 6U008) 8 (QYHKYUOHUpoganuu dKocucmem. 1IepeHOC PHEPTUM W BEHIECTB MEXKIYy CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH OPTraHU3MOB,
HOMYJIALUI U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUIA.

Mexanuzmvl 6030eiicmeus 3a2pA3HeHUll pa3HbIX MUN0E HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX, OCHO6bl
9KOJI02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo1010Tusl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHUCTEM.

JdeMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuuer u cxemsr: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMa HUPOKOIMUCTBEHHOTO JIecay, « IKOCHCTEMa XBOMHOTO Jiecay, « DyHKIIMOHATBHBIE TPYTIIIBI
OpraHu3MoB B 3Kocucteme», «KpyroBopor BemiecTB B 3kocucteMe», «llenmu nurtanus (mactOuinHas, AETpUTHAas)», «IKOJOrMYecKas NMupamuja 4ucem,
«DKoJorruecKas mupaMmuaa OnoMaccel», « IKOJIOrHYeCcKas mupaMuaa sHeprum», «O0pazoBanue 6osotay, «[lepBuuHas cykueccus», «BocctaHoBiIeHHE Jteca
rocJje noxapay, « JKocucTemMa o3epa», « ArpoueHos», «Kpyropopot BelecTB U OTOK SHEPIUU B arporeHosey, «IIpumepsl ypOboskocuctem».

Ob6opynoBanue: repdapun pacTeHHH, KOJUIEKIIMA HACEKOMBIX, dydesia MTHUI] U 3Bepei, repoapuu KyJIbTypHBIX U AUKOPACTYIINX PACTCHHUH, aKBapHyM
KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «l3ydeHue u onucanue ypo03KOCUCTEMBD.

JlaGopatopHas padora «/3yuenue pa3sHooOpa3ust MEIKMX OYBEHHBIX YJIEHUCTOHOTUX B PA3HBIX HKOCUCTEMAX).

IKCKypeust «IDKCKYpCHsl B THITMYHBIN OnoreorieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOIOJIbHBIN HIIN MIOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

JKcKypeust «IDKCKYpCHsl B arpodKOCHCTEMY (Ha MOJI€ UM B TEINIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTemMa

buocdepa — obmennanerapHas 0o6onouka 3eMiH, TJe CYLIECTBYeT WIJIM CyIIECTBOBaja *H3Hb. PazBuTHe mpencraBieHuil o Ouochepe B Tpynax O.
3tocca. Yuenue B. 1. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocras. XKuBoe BemecTBo Onochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepsl. OcobeHHOCTH Onocdepsl Kak rinolanbHOM 3KocHcTeMbl. J[MHamMuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BemiecTB u 6MOreoXuMuuecKue HUKIbI (yrieposa, a3ora). PUTMuuHoCTh siBeHuil B Onocdepe.

3oHanbHOCTh OMocdepbl. [lonstue o 6uome. OCHOBHbIE OMOMBI CYIIM: TyHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, IyCTBIHU, TPOITUYECKHUE JIeCa, BRBICOKOTOPHS. KitmMar, pacTUTENIbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIMaNa U OMOChEpHBIX (PYHKIUI.

JdemMoHcTpauuu

IToptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Ta6mumpt u cxemsl: «I'eocheprr 3emmm», «KpyroBopot azota B npupoe», «Kpyroopot yriepona B mpupoje», «Kpyropopot kucimoposa B mpupoe»,
«KpyroBopor BOabsl B mnpupoae», «OcHOBHble Ouombl cymuy, «Kimmatnueckue mosica 3emumn», «Tywapay, «Taifray, «CMemaHHbId Jecy,
«InupokosmcTBeHHbIN Jiecy, «CTenby, «CaBanHay, «[lycTbiHsy, « Tponudeckuii gecy.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa
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DKoJIorn4eckue KpU3UChl M MX NpUYMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe BO3AyIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arpsizHEHHE
BOJIHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paszpymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne Kiumara.

AHTpONOreHHOe BO3JCHCTBUE HA PACTUTENBHBIA M JKUBOTHBIM Mup. OXpaHa pacTUTENBHOTO M KMBOTHOrO Mupa. OCHOBHbBIE NPUHIMIIBI OXPAHBI
npupojsl. Kpacusie kauru. Oco6o oxpansemsie npupoansie reppuropun (OOIIT). Borannueckue caapl 1 300J0THIYECKUE TTAPKH.

OcCHOBHBIE NPUHIUINBI YCTOWYMBOIO Pa3BUTUS 4YEJIOBEYECTBA M NPUPOABL. PalnoHaibHOE NPUPONONOIb30BAHUE M COXPAHEHUE OHOJOTHYECKOro
pasHooOpazust 3emnu. OOmUE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTMYECKHX Kpu3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCAa M €ro BEpOATHBIC
HOCTIE/ICTBHSL.

Pa3zBuTHe METOZOB MOHHUTOPHMHIA Pa3BUTHUS ONACHBIX TEXHOTE€HHBIX IpolrieccoB. Cucmemmuvle uccie0oéanus nepexooa K pecypcocbepezarowen u
KOHKYpeHmocnocoonot snepeemuxe. buonozuueckoe paznoobpasue u buopecypcwl. Hayuonanonvle unghopmayuonnvle cucmemol, odecneuusarowue 00Cmyn K
UHGopMayuu no COCMOAHUIO OMOENbHbIX 8U008 U dKocucmem. OCHO8bI dKOpeabunUmMayuu KOCUCMEM U CHOC0O08 060pbObL ¢ OUONOBPENHCOEHUAMU.
Pexoncmpyxkyus mopckux u HasemMHbIX IKOCUCTHEM.

JdeMoHcTpauuu

Tabnuup! 1 cxemsl: «3arps3HeHne aTMochepbl», «3arps3HeHue rupocdepsl», «3arps3HeHue nousb, «llapHukoBblil a3ddexT», «Ocobo oxpaHseMble
MPUPOIHBIE TEPPUTOPHUIY, «MOIEIH yIIPaBIIEMOTO MUPA.

Ob6opynoBanue: ¢pororpaduu oxpaHseMbIx pacTeHHH 1 )kuBOTHbIX KpacHoii kauru Poccuiickoit @enepanun, KpacHoil kKHUrHM peruoHa.

CBA3b C BOCIUTATEJBHOM MPOT'PAMMOM HIKOJIBI:

Hamnpasnenue Bociutanus( Kiace Paznen o Monynb (IIKOJIBHBIA YPOK) Howmepa
rpa)x/1aHCKoe, NaTPUOTUYECKOE, porpaMme YPOKOB WJIH
IYXOBHO-HPaBCTBEHHOE, TeMa
ACTETUYECKOE, (hU3NUECKOe, YpOKOB
TPYZAOBOE, IKOJIOTUYECKOE,

MMO3HABATEJILHOE)

DKOJIOrH4eCKOe BOCIIUTAHUE 10 1 Mopynp «I1IKOJIBHBII YPOK» 1
DKOJIOTMYECKOE BOCIIMTAHUE 10 6 Mopynb «I1IKOJIBHBII YPOK» 28
DKOJIOTHYECKOE BOCITUTAHUE 10 7 Mopynb «I1IKOTBHBIN YPOK» 40
DKOJIOTHYECKOE BOCIIUTAHUE 10 9 Moayns «I1IKOJBHBIN YPOK» 48, 54
DKOJIOTHYECKOE BOCIIUTAHUE 10 12 Moaynb «I1IKOJIBHBIN YPOK» 84
DKOJIOTHYECKOE BOCIIUTAHUE 10 14 Moayns «I1IKOJBHBIN YPOK» 91,93
DKOJIOTHYECKOE BOCIIUTAHUE 10 15 Moayns «I1IKOJBHBIN YPOK» 97
DKOJIOTHYECKOE BOCITUTAHHE 10 16 Moaynb «I1IKOJIBHBIN YPOK» 99
DKOJIOTMYECKOE BOCIIUTAHUE 11 1 Moaynb «I1IKOJBHBIN YPOK» 3
DKOJIOTH4YeCKOe BOCIIUTAHUE 11 2 Mopynp «I1IKOJIBHBII YPOK» 8, 11
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DKOJIOrH4€CcKOe BOCIIUTAHUE 11 4 Mopyanb «I1IKOJIBHBII YPOK» 37
DKOJIOTHYECKOE BOCIIUTAHUE 11 5 Moaynb «I1IKOJIBHBIN YPOK» 44
DKOJIOrM4eCcKOe BOCIIUTAHUE 11 6 Mopyanp «IIIKOJIBHBII YPOK» 50,52
DKOJIOTHUYECKOE BOCIIUTAHUE 11 7 Moaynb «I1IKOJIBHBIN YPOK» 57
DKOJIOrM4eCcKOe BOCIIUTAHUE 11 9 Mopyanp «IIIKOJIBHBII YPOK» 80
DKOJIOTHUYECKOE BOCIIUTAHUE 11 1 Moaynb «I1IKOJIBHBIN YPOK» 89,90
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MHW HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOrpaMM CpeaHEro oOmero oOpa3oBaHUs: JHMYHOCTHBIC,
METAaNpPEAMETHBIE U NTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTpaMMbl MO OMOJOTUM BBIICIEHBI CJICAYIOIINE COCTaBIAIOIIME: OCO3HAHWE O0YYarOIIMMHKCS
POCCHUICKON TPakIaHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIPEACICHUIO, Haluyue momusayuu K 0OyICHUIO
OMOJIOTHH, YeleHanpasieHHoe paszeumiue BHYTPECHHUX YOEKIECHUH JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPAAUIUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb O0YYAIOIIMXCSl PYKOBOACTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAMH,
MPUCYIIUMH CHCTEME OHOJOTHYEeCKOro 00pa3oBaHUS, Haluuue NpagoCO3HAHUsS SKOJOTHUECKON KYNbTYpPBI, CHOCOOHOCMU CMA8ums UEIH U CTPOUTH
JKM3HCHHEBIC IJIaHbI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOSHUS MIPOTrPAMMBI IO OMOJIOTHH JAOCTUTAIOTCSA B €MHCTBE YUeOHON U BOCIIUTATENIBHOMN AESITETbHOCTA B COOTBETCTBUH C
TPAJUIIMOHHBIMUA POCCUHCKUMH COIMOKYJBTYPHBIMH, UCTOPUYCCKUMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B OOIIECTBE NpPaBHIIAMHU U
HOpPMaMHu TOBEJIEHUS U CHOCOOCTBYIOT MpolleccaM CaMOIMO3HAHUS, CAMOBOCIHTAHUS M CaMOPAa3BUTHSA, Pa3BUTHUs BHYTPEHHEH IO3ULUU JIMYHOCTH,
MaTpUOTH3Ma M YBAXKEHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TpyJa W CTaplieMy MOKOJCHHUIO, B3aUMHOTO YBa)KCHHS, OEPEKHOrO0 OTHOLICHUS K
KyJbTYpPHOMY HacJIEIUIO U TPAJULMsIM MHOIOHAILIMOHANIbHOTO Hapoa Poccuiickoit denepanuu, npupoie U OKpyKarolieil cpene.

JIM4HOCTHBIC pe3yibTaThl OCBOCHHUS Yy4YeOHOro TpeaMmeTa «bHONOTHS» JOJDKHBI OTpPakaTb TOTOBHOCTh M CIHOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOW ILIEHHOCTHBIX OPHEHTAIMW, MO3WTUBHBIX BHYTPEHHUX YyOekIeHUM,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pACIIMPEHUE KU3ZHEHHOTO OIBITa M OIbITA JAEATEILHOCTH B MPOIIECCE peaau3aluu
OCHOBHBIX HallpaBJICHUI BOCIUTATEIbHON JEATEILHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:xxaaHCcKoOro BOCHMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUaIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO UJI€HA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPH CO3JaHUH y4eOHBIX MPOEKTOB, PEUICHUH yUYeOHBIX U TO3HABATENbHBIX 3a7a4, BBIOJIHEHUH
OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesTh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSATH €€

YMEHHE YUYWUTHIBaTh B CBOMX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIOJIEH C Pa3HBIMU YOEXKICHUSMU, KYJIbTYPHBIMHU
LICHHOCTSMH U COLMAIbHEBIM MOJIOKCHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHWS Y4YEOHBIX, MO3HABATEIBHBIX M HMCCIEIOBATEIBCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIICHUS K MHEHUIO OMIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:
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Cc(OPMHUPOBAHHOCTb POCCUHCKOM IPaXk1aHCKOW HIEHTUYHOCTH, IATPHOTH3MA, YBAKEHHs K CBOEMY Hapoay, UyBCTBAa OTBETCTBEHHOCTHU nepes PoauHoM,
TOpAOCTH 3a CBOM KpaH, cBOXO PonnHy, CBOM SA3BIK U KYJIBTYPY, IIPOIIIOE U HACTOsLIEe MHOTOHALMOHAJILHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAMIO U MaMATHUKAM IIPUPOBI, JOCTHKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX yUYEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJOTMH, MTOHMMAHUS 3HAYCHHs OWOJIOTUM B TO3HAHUH 3aKOHOB
IIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uzaelHas yoe:xx i€HHOCTh, TOTOBHOCTH K CIYXXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HApO/1a;

C(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 IOBE/ICHUS;

CTIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO ¥ IPHHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHME JINYHOT'O BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CeMEHOMN KU3HU B COOTBETCTBUU C
TpaauuusaMu Haponos Poccuy;

4) 3cTeTH4YeCKOr0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHUUYECKOTO TBOPUECTBA, CIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUH;

ITOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPa)KCHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE IIPOSBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

NOHMMaHWE W peajM3alus 3]0pOBOro M Oe3omacHOro obOpa3a >KM3HM (30pOBOE MHUTaHHWE, COOJIIOJCHME T'MTHEHWYECKMX NpaBWI MU HOPM,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas (u3nueckas aKTHUBHOCTB), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHHS K
COOCTBEHHOMY (PM3UUECKOMY M MCUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKUE EHHOCTU MPaBUJI MHANBUIyaJIbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEIEHUS B CUTYALUAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCIIECTBUNA U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YHOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHs);

6) Tpyn0BOro BocUTaHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOW JESTENIbHOCTH TEXHOJOTHYECKOW U COLMAJIbHOW HaIpaBJIIEHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBAaTh, IJIAHUPOBAaTh U
CaMOCTOSITEIILHO BBIIIOJIHATE TaKyl0 AEATEIbHOCTB;

MHTEPEC K pa3nyHbIM cepaMm MpodeccnoHabHON AESITeNbHOCTH, YMEHHE COBEPIAaTh OCO3HAHHBINA BBHIOOP Oyaylieill mpodeccuu U pearn30BbIBAaTh
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEl )KU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

HKOJIOTMUYECKH 11eIec000pa3HOe OTHOLIEHHE K MIPUPOIE KaK HICTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KyJIbTYphl: MPUOOpPETEHHE OIbITAa IUIAHUPOBAHMS MOCTYNKOB M OLEHKHM HX BO3MOMKHBIX TOCIEICTBUNA I
OKpY>KaloIlIeH Cpeibl;
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OCO3HaHME ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX peLIeHus;

CIIOCOOHOCTh WCHOJB30BaTh MPHOOpPETaeMble NMPU HW3YYEHUH OHMOJIOTUM 3HAHUS M YMEHHS IpPU pelIeHHH NpoOJeM, CBS3aHHBIX C PalOHAIBHBIM
IIPUPOJIOIIOIIB30BaHUEM (COOIIIOACHNE TIPAaBUII ITOBEICHHSI B IPUPOJIE, HAIIPABJICHHBIX HA COXPAaHEHNUE PAaBHOBECHUS B SKOCUCTEMAX, OXpaHy BUAOB, SKOCUCTEM,
ouochepsl);

aKTUBHOE HENpUSATHE NEWCTBUH, NMPUHOCSIIIUX BpEI OKPYKAIOLIEH NMPUPOIHON cpele, YyMEHHE INPOTHO3MPOBAaTh HEOJAronpHUsTHHIE SKOJIOTHYECKHE
MIOCJIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HQJINYME Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKOH KyJbTYpbl, OIbITA JESITEIbHOCTH SKOJIOIMYECKOM HalpaBI€HHOCTH, YMEHMs
PYKOBOJCTBOBATbCSI MMHU B I103HABAaTEIbHONW, KOMMYHHUKATHBHOM M COLMAJIbHOM NPAKTHKE, FOTOBHOCTH K YYacTHIO B HPAaKTUUYECKOH NEATENbHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKHM M OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOIO Ha
JMaJIore KyJbTyp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILLICHCTBOBAHME A3bIKOBOM M YMTATENIBCKOM KyIbTYphl KaK CPEJICTBA B3aMMOAECHCTBUS MEXKYy JIFOAbMU U MIO3HAHUS MUDA;

MOHUMaHKE Crenu(pUKN OMOIOTMM KaK HAyKH, OCO3HaHUS € poid B (JOPMUPOBAHHH PAIOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUU LIEIOCTHOTO
IpeJCTaBIeHUs 00 OKPYXAIOIEeM MUpPE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKAa U OOIIECTBA, B MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U peleHuH MpolieM
COXPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeXI€HHOCTh B 3HAUYUMOCTH OMOJIOTMU JUIsl COBPEMEHHOW LMBMJIM3AMU: OOECIIEYEHUsT HOBOI'O YPOBHS pa3BUTHS MEIULUHBI, CO3/1aHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI PAa3BUTHSI YEIOBEUECTBA, TOMCKA MTyTEeH BBIX0/a U3 TI00ATBHBIX SKOJOTHUECKUX
npobieM 1 obecredeHns nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY UCIIOIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHHU OHOJOTMUYECKHMX 3HAHMHM B LENAX MOBBIIIEHUS OOLIEH KyJIbTyphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PAMOTHOCTH 00yYaromuxcsi, opMUpyeMoi Ipu U3y4yeHUH OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BaTh MOTy4YaeMble 3HAHUS JJIS aHAIN3a U
OOBSICHEHUS SBJICHUI OKPYXKAIOIIEr0o MUPa U MPOUCXOAIMINX B HEM U3MEHEHUN, yMEHHE JeslaTh 000CHOBaHHbBIE 3aKIIOYEHHs] HA OCHOBE HAy4HbIX ()aKkTOB U
UMEIOIUXCS JaHHBIX C LENbI0 TIOJIYyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCII0JIb30BaTh OMOJIOIMUECKHUE 3HAHUS I PEeLIeHUs! IPoOJieM B peabHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIJIATH IPOEKTHYIO M HCCIIENOBATEIbCKYIO NEATEIbHOCTh WHIMBHIYAIBHO U B
rpymre;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHMIO, K AKTHBHOMY ITOJyYEHHMIO HOBBIX 3HAHUN 1O OMOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

27



MeranpenmeTHbIe pe3ysIbTaThl OCBOGHHS Y4eOHOTro mnpeamera «bromorus» BKIIOYArOT: 3HAYMMBIE [T (POpMUPOBaHMST MUPOBO33PEHHS 00YYaIOIINXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIC MTOHATHUS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOH KapTUHBI MUpPA U CHENH(UKY METOAOB MO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs, SIBICHHE, MPOLECC, CUCTEMa, HAy4YHBIH (haKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsl, MCCle0BaHne, HaOII0AeHNe, U3MEPEHHEe, SKCIEPUMEHT M JIPYTHE); YHHBEpCalbHbIE yueOHble NEHCTBHs (IO3HABaTEJIbHBIE, KOMMYHHKATHBHBIC,
peryiIiaTUBHBIC), obOecneuynBaone (GOpMUpOBaHKWE (QYHKIMOHAJIBHOW TPAMOTHOCTH W COIMAJIBHOW KOMIICTCHIMH OOYYAaIOIIMXCS; CIIOCOOHOCTh
O6yanOH_II/IXCSI HCII0JIb30BaTh OCBOCHHBLIC MCKIUCHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHUBCPCAJILHBIC y‘-Ie6HBIe I[eﬁCTBHSI B ITO3HABATCIhHOU U
COIMAJBHON IPAKTHKE.

B pesynbrare u3yueHus OHONOTMHM Ha YpOBHE CpeaHero oomero obOpa3zoBaHus y oOydaromierocs OyAyT CQOpPMHPOBaHBI IO3HABATEIbHbIC
YHHUBEpCAJIbHBbIC y4eOHBIE JEHCTBUS, KOMMYHHMKATHUBHBIC YHHBEpCAJIbHBbIC Y4eOHBIC JEHCTBHUS, PETYJSTUBHBIC YHHBEPCAIbHBIC Y4eOHBIC JEHCTBHS,
COBMECTHasI JACATCILHOCTb.

MeranpenmeTHbie pe3yIbTaThl OCBOSHHS IIPOTPAaMMBI CPEAHEro 00IIero 00pa3oBaHusl JOIKHBI OTPaXKaTh:

OBJ1ajleHNe YHUBEPCATBLHBIMH Y4eOHBIMH 03HABATEILHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBUSA:

CaMOCTOATEIILHO POPMYIHPOBATh U aKTyaIM3UPOBATh MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIF30BATh NIPU OCBOCHUM 3HAHWU MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHalu3a, CUHTE3a, CPaBHEHHMs, KiIaccu(UKauu, 0000IIeHNs), pPaCKpbIBaTh
CMBICJ OMOJIOTUYECKUX MOHATUH (BBLACIATh UX XapaKTepHble IPU3HAKHU, YCTAaHABIUBATD CBSI3U C IPYTMMHU ITOHATHSIMH);

OIIPEAETSTh M ACATSIILHOCTH, 3a1aBast HapaMeTphl U KPUTEPHUU UX JTOCTHXKEHHUS, COOTHOCUTD PE3YJIBTATHI JCATEIILHOCTH C MOCTABICHHBIMU EIISIMH;

HCI0JIb30BaTh OMOJIOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTHBHBIC, IEAYKTHBHbIC, IO aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B pacCMaTpPHBAaEMbIX
SIBJICHUAX, (pOpMYHI/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUS,

NPUMEHSATh CXEMHO-MO/JICITBHBIE CPENICTBA IS MTPECTABICHHSI CYIIECTBEHHBIX CBSA3EH M OTHOIICHHH B M3Y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAKKe
MIPOTUBOPEUYUI pa3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX HHPOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUIAH PEUICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOIINXCS MATEPHATBHBIX 1 HEMaTePHAIBHBIX PECYPCOB;

BHOCHUTDb KOPPCKTUBBI B JCATCIIbHOCTL, OLICHUBATH COOTBCTCTBHUEC PE3YJILTATOB LC/IAM, OLICHUBATH PUCKHU HOCHGI{CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATH M BHIMOJIHSITH paOOTy B YCIOBUSIX PEabHOTO, BUPTYAIBHOTO H KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIJICHUEC IIPU PCIICHUH KU3HCHHBIX HpO6JICM.

2) 6azoBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:

BJIaJAC€Th HaBBIKaMU y‘-Ie6HO-I/ICCJ'I€)IOBaT€J'IBCKOI\/'I nu HpOGKTHOI\/JI ACATCIIbHOCTU, HAaBBIKAMH Pa3pPCIICHHA HpO6J'IeM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTIOMCKY METOJIOB PEIICHHs TPAKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBIC BUABI ACATCIBHOCTU IIO IMOJYYCHHWIO HOBOT'O 3HAHHWA, €0 MHTCPHIPCTALUU, HpeO6pa3OBaHI/IIO U IMPUMCHCHHUIO B y’-Ie6HI)IX
CHUTYaIUsIX, B TOM YHCJIE IPU CO3AaHUH y4eOHBIX M COLMABHBIX TIPOCKTOB;

q)OpMI/IpOBaTB Hay‘lHBIﬁ THUII MBIIIIJICHUS, BJIIAJACTH Hay‘-IHOI\/’I TepMHHOJ’IOl"HefI, KIIIOUEBBIMU ITOHATHUAMU U METOAaMU,

CTaBUTH U POPMYIHPOBATh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JEITEIILHOCTH U JKU3HEHHBIX CHTYaITUIX;
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BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJU3UpOBaTh 3a/lady, BBIIBUraTh TUIOTE3Y €€ pElIeHUs, HAaXOAUTh apryMEHThI AJisl JOKa3aTelbCTBa
CBOMX YTBEPXK/IECHUH, 3a7jaBaTh 1apaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOIYUYCHHBIE B XOJI€ PEHICHUS 3a/1a4ll PEe3yJIbTaThl, KpUTHUECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATH LI€JICHANIPABICHHBIH MMOMCK MEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS B MPO(PECCHOHANBHYIO CPENy;

YMETh MEPEHOCUTH 3HAHUS B NTO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJI€U, MIPe/UIaraTh OPUTMHAIbHbIE MOJXOAbl U PEHICHUS], CTABUTh MPOOJIEMBI U 3aJ]auu, JOMYCKAIOIINe aJbTepPHATUBHBIEC PEILICHUS.

3) padota ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMAIUK (TEKCTE yueOHOro mocoousi, HayYHO-TIOMYJISIPHON JTUTepaType, OMOJOTHUYECKUX CIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3MPOBaTh WH(GOPMAIMIO PA3IUYHBIX BHIOB M (OpM mpencTaBieHUsi, KPUTHUYECKH
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMyaHpOBaTh 3aMPOCH U MPUMEHATH PA3IMYHBIE METOJBI NMPH MOMCKE M 0TOOpe Omonormyeckor mH(OpMAIM, HEOOXOIUMON ISl BHITOJIHEHHS
y4eOHBIX 3a7a4;

npUOOpeTaTh OMBIT MCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJBTYPY AKTHBHOTO HCIIOJIB30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IpeAcTaBiIeHUs OMOIOrHYecKor HH(popMaK (CXeMbl, rpaduKH, THarpaMMBbl, TAOIUIIBI, PUCYHKH U
apyroe);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KayecTBE CpEACTBA HpH paboTe ¢ OMOoIOrHYecKoll HHGpopMalueil: NpUMEHATh XUMHUYECKHe, (U3NYECKUue |
MaTeMaTHYeCKue 3HAaKW M CHMBOJIBL, (hOpMyJibl, aOOpeBUaTypy, HOMEHKIATYypy, HMCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJIsiJHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUA U 3aILUTHl HH()OpMaIK, HHPOPMALIMOHHOM 6€301MacHOCTH JIMYHOCTH.

Ogi1ajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMMU:

1) oOenue:

OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX cdepax >KM3HHU, aKTUBHO y4acTBOBATh B JUAJIOT€ WJIM JUCKYCCHU IO CYIIECTBY OOCYXIAaeMOH TeMbl (YyMEHHE
3aJ1aBaTh BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCUTENIBHO BBIIIOJIHEHUS MPEAIAraéMoi 3a/lauy, yUUThIBATh UHTEPECHl U COTIACOBAHHOCTh MO3ULIMN IPYTUX
YYaCTHUKOB JHAJIOTa WIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEICTBA OOILICHUS, TOHMMATh 3HAU€HHE COLUAIBHBIX 3HAKOB, NMPEANOCHUIOK BOZHUKHOBEHUS KOH(DIUKTHBIX CUTYyaIlui,
YMETh CMSIr4aTh KOH(IUKTHI U BECTU NIEPETOBOPHI;

BJAJIETh PA3JIMYHBIMH crioco0amu OOIIEHHS M B3aWMOJICHCTBHSA, MOHMUMATh HAMEPEHUS JPYTHX JIOJAEH, MPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme popMyIHpoBaTh CBOU BO3PAXKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAS 1eITeJIbHOCTh:
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IIOHMMaTb M HCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOM M MHIMBHIYaJbHONH paOOThI NpPU pelIeHHMH OMOJIOTMYecKOol mnpoOsaeMbl, 0OOCHOBHIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOACHCTBHS IIPH PEIICHUH y4eOHOM 3a1auu;

BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXI0r0 WieHa KOJJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JESITEIBHOCTU, OPraHU30BBIBATH M KOOPAMHHUPOBATH JEUCTBUS MO €€ JOCTHXKEHUIO: COCTaBJISATH IUIAH JEHCTBUH,
pacrpenenars poJid ¢ yd€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThl;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YUYACTHUKA KOMaH bl B OOIINK Pe3yNbTaT 10 pa3padoTaHHBIM KPUTEPHUSIM;

IpeJularatb HOBbIE IIPOEKTHI, OLICHUBATh UJI€U C TO3ULIMKA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYHICCTBJIATD IMMO3UTUBHOC CTPATCTHUICCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOSABIIATH TBOPYCCTBO U BOOGp&)KCHI/IC, OBITh WHHUIIMATUBHBIM.

OsniaieHNe YHHBEPCAJIBHBIMH PeryIssTHBHbBIMH e CTBUAMU:

1) camoopranmsanms:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIs BBISBICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaLUsX;

BI)I6I/IpaTI> Ha OCHOBE OMOJIOTMYECKUX 3HAHUMI LEJICBBIC 1 CMBICJIOBBIC YCTAHOBKHU B CBOUX HGfICTBI/IHX " IMOCTYIIKax IO OTHOLICHUIO K JKUBOM mnpuponae,
CBOEMY 3/I0POBbIO U 3/I0POBBIO OKPYKAIOLIHUX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IO3HABATCIbHYIO ACATCIIBHOCTb, BBIABJIATH HpO6JICMI)I, CTaBUTh H q)OpMyJII/IpOBaTB coOCTBEHHbBIE 3aJadyu B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENTFHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3PYIUIMM B pa3HbIX 00JIACTSX 3HAHUM, MOCTOSIHHO MOBBIIATh CBOM 00pa3oBaTeIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPECKTUBLI B ACATCIbHOCTh, OHCHUBATHL COOTBETCTBUC PC3YJILTATOB LECIIAM;

BJIaJIeTh HABBIKAMH TO3HABATENIbHON pe(IeKCUN KaK OCO3HAHMsI COBEPLIAEMBbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, X PE3yJIbTAaTOB U OCHOBAHUH,
MCIOJIb30BaTh NPUEMBI pe(IeKCUU /171 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMAaTh MOTUBEI M apIYMEHTHI IPYIUX IIPU aHAIIA3€ PE3YIbTATOB AEATEIBHOCTH,

3) npuHsATHE ceds1 U APYTUX:

IMpUHHUMATh ce6s[, INOHHUMas CBOM HEAOCTATKN U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NPH aHAIN3€E PE3yIbTaTOB JESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHU APYTOro YeJIOBEKa.

NPEJIMETHBIE PE3YJIbTATbBI
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[IpenmetHbie pe3yabTaThl OCBOCHHUS COJEpX)aHUA ydeOHOro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha obOecreueHue
npodmibHOro o0yueHust o0yvaromuxcs 6uonornud. OHU BKIIOYAKOT: crenu@uueckue i1 OMOJOTMM Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI AEHCTBUI 1O
OCBOCHHIO, MHTEPIPETAUU U NMPEOOPA30OBAHUIO 3HAHUHN, BUJIBI JEATEIBHOCTH IO MOJyYEHUIO HOBBIX 3HAHMNA M MX NPUMEHEHHIO B PA3IMYHBIX y4EOHBIX, a
TaK)K€ B PEaJIbHBIX )KU3HCHHBIX CUTyalnusx. IIpeqmeTHble pe3ynbTaTsl IPEACTaBIEHBI 110 F01aM U3Y4YEHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmeta «buonorus» B 10 knacce 10IKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUN O MECTE€ U POJIM OMOJIOTMU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM €CTECTBEHHO-HAYYHOM KapTUHBI MUpA, B
MO3HAHWU 3aKOHOB MPHUPOJBl M PEUICHUU MPOOJIEM PalMOHAIBFHOTO MPUPOAONOIB30BAHUS, O BKIAJE POCCUHCKUX M 3apyOC)KHBIX YUEHBIX B pPa3BUTHE
OHOJIOT Y,

BJIQJICHHE CHCTEMOW OWMOJIOTMYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJAraloline OWOJIOTUYECKHE TEPMHHBI W TOHSATHS (KW3HB, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPEryJISILIMsL, CAMOBOCIIPOU3BEICHUE, HACTIEICTBEHHOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHE), OMOJIIOr MUECKUE TEOPUU
(xnerounas Teopus T. llIBanna, M. lneiinena, P. BupxoBa, xpomocomHas teopust HaciaeacTBeHHocTd T. Moprana), yuenus (H. . BaBunosa — o nenTpax
MHOroo0pasusi U HPOUCXOXAEHUS KYyJIbTYPHBIX DPAaCTEHMI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IE€PBOIO IOKOJEHHUS, paCIICIUICHHUs,, YMCTOTHI TraMmerT,
He3aBHCUMOTo HacyiefoBanus ['. Menzens, roMoJIorn4eckux psiioB B HacieAcTBeHHOW n3mMeHnunBoctu H. 1. BaBuiiosa), npuHIUNIbI (KOMILTIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJIaMU HAy4YHOI'O MO3HAHHUS, UCHOJIb3YyEMbIX B OMOJIOTMYECKUX HMCCIEIOBAHUAX KMBBIX OOBEKTOB (ONMHUCAHUE, U3MEPEHHE,
Ha0JI0IeHUE, SKCIICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIEC IPU3HAKHU: BUPYCOB, KJIIETOK ITPOKAPUOT U 3yKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM UHUCIIE
Oaktepmii, TpuOOB, pacTEHWHl, >XUBOTHBIX W 4YEJIOBEKa, CTPOCHUS OpPraHOB W CHUCTEM OPraHOB pAcCTCHUH, JKMBOTHBIX, UEJIOBEKAa, MPOIECCOB
KHU3HEJIEATENbHOCTH, MPOTEKAIOIIMX B OPraHM3Max pAaCTeHWH, >KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKMX IPOLECCOB: OOMEHa BellecTB (MeTabosn3M),
MIpPEBpALICHHs] 3HEPTUH, OpOKEHUs, aBTOTPO(PHOrO M TeTepOTPO(HOrO THUIOB MUTAHMS, (POTOCHHTE3a U XEMOCHMHTE3a, MHMTO3a, Meilo3a, ramMeToreHesa,
SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO PAa3BUTHS, Pa3MHOXKEHUS, MHIUBHUIyaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOT€He3a), B3aUuMOJICHCTBUS T€HOB, FeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTaHaBIUBAaTh B3aUMOCBS3M MEXJy OpPraHOMAAaMHU KJIETKH M UX (YHKLHUSMH, CTPOEHHEM KJIETOK pa3HbIX TKaHeH M UX (PyHKIMAMH, MEXITY
OpraHaMy M CHUCTEMAaMM OpPIaHOB Yy pPacTEHHi, )KMBOTHBIX U 4YeJIOBEKa W UX (PYHKIMSIMM, MEXKIY CHCTEMaMU OPraHOB U MX (PYHKLIMSIMH, MEXKIY 3TanaMu
oOMeHa BeUIeCTB, ATallaMU KJIETOYHOIO IMKJIA M >KM3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMy 3MOPHOHAIBHOTO Pa3BUTHs, T€HOTHUIIOM U (EHOTHIOM,
(deHoTUIIOM U paKTOpaMH cpeabl OOUTaHUS;

YMEHHE BBIABIATh OTIIMYUTENBHbIE IPU3HAKH JKUBBIX CUCTEM, B TOM YUCJIE PACTEHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY JI J0Ka3aTelIbCTBA POJICTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE pemaTh OHOJOTHYeCKHe 3a7aud, BBISBIATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXIY HCCIEAYEMbIMH OHOJIOTHYECKMMH MPOIECCAMU H
SIBJICHUSIMH, JI€TIaTh BBIBOJBI M IPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

yMEHHE BBIMOJIHATH J1a00paTOPHBIE U IPaKTHUECKKE PabOThI, COOJII0IaTh MpaBUia Mpu paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pYI0BAaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPITh MX HKCIEPUMEHTAIBHBIMU CPEACTBaMH, (OPMYIHUPYS LEIb HUCCIEJOBAaHUS, aHAIU3UPOBATH IOJTyYEHHbIE
pe3yJIbTaThl U JeNIaTh BBIBOBL;
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YMEHHE y4acTBOBaTh B y4eOHO-UCCIIEI0BATEIbCKON paboTe N0 OMOIOIUH, 3KOJIOTMH U MEIUIIMHE, IPOBOAUMON Ha 0a3e IIKOIbHBIX HayYHbIX OOLIECTB,
Y MyOJIMYHO MPEICTABIATH MOyYEHHBIE PE3yJIbTaThl Ha YYeHUYECKHX KOH(epeHInsX;

YMEHHE OLIEHUBaTh OSTHYECKUE AacCleKThl COBPEMEHHBIX HCCIECAOBAaHMM B 00JacTH OHOJOIMHM M MEIULMHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIIPABJIIEHHOE U3MEHEHHE F€HOMA U CO3/IaHUE TPAHCT€HHbBIX OPraHU3MOB);

YMEHHE OCYIIECTBJIATh OCO3HAHHBIA BbIOOp Oynaymiell nmpodeccHoHaIbHOM JESITeNbHOCTH B 0O0NAacTH OMONOTMH, MEIULUHBI, OMOTEXHOJOIHH,
BETEPUHAPUH, CEIBCKOTO XO3AWCTBA, MHUIICBON MPOMBIIIJICHHOCTH, YIIIyOJIsTh IO3HABAaTEIbHBI HMHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOLIEH MTpoheccun U NpoI0JKEHHE OMOJIOrHUecKOoro 00pa3oBaHus B OpraHU3alyax cpeIHero npodecCuOHaIbHOTO U BBICIIEr0 00pa30BaHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmeta «buonorus» B 11 kaacce NOIKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MeCTE€ M POJM OMOJIOTMM B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAay4yHOMH
KapTHHBI MHUpPA, B MO3HAHUHM 3aKOHOB MPHUPOJBl M PEIICHHH SKOJIOTHYECKUX IMPOOJIEM YEIIOBEUECTBa, a TAK)KE B PEIICHHUH BOMPOCOB PALMOHAIBHOTO
IIPUPOJIONIONIB30BaHNS, U B (POPMHUPOBAHUHU IIEHHOCTHOIO OTHOIIEHUS K HPUpPOAE, OOIIECTBY, YEJIOBEKY, O BKJIAJe POCCHUMCKHUX M 3apyOeKHBIX Y4EHBIX-
OHMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHUE BJIQJIETh CUCTEMOW OMOJIOIMYEeCKMX 3HAHWUH, KOTOpas BKJIHOYACT ONpPEAENICHHs W IMOHUMaHHUE CYIIHOCTH OCHOBOIIOJATraloOUIMX OMOJIOTHYECKUX
TEPMHUHOB U TMOHATHH (BHI, 3KOcHcTeMa, Ouocdepa), Ouosorudyeckue Teopuu (dBosonroHHas Teopust Y. JlapBuHA, CUMHTETUYECKAash TEOpPUS ABOJIOLUN),
yuenust (A. H. CeBeprioBa — 0 myTsx U HampasieHUsAX 3Boitonuu, B.M. BepHanckoro — o 6uocdepe), 3akoHsl (reHetnueckoro pasHoBecus Jx. Xapau u B.
Baitn6epra, 3apoasimeBoro cxoacrsa K. M. bapa), npaBuna (muaumyma 0. JInOuxa, 3K0JIOTHUECKOW MUPAMUIBI SHEPTUH), TUIOTE3bl (TUIIOTE3a «MHUpPA
PHK» V. I'unbepra);

YMEHHE BJAJETh OCHOBHBIMH METOJAaMH HAyYHOTO IMO3HAHMS, MCIOIBb3YEMBIMH B OHMOJIOTMYECKHX HCCIEIOBAHHUAX JKUBBIX OOBEKTOB M IKOCHCTEM
(onmcanue, U3MepeHue, HaboJeHUe, SKCIIEPUMEHT), CIIOCOOaMHU BBISIBIICHHSI U OLIEHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBLIEATh CYIIECTBEHHbIE NMPHU3HAKU: BUAOB, OMOT€OI€HO30B, SKOCUCTEM U OMOC@epbl, CTAOMIN3UPYIOIIErO, IBUKYILIEr0 U Pa3pbIBAIOLIETO
€CTECTBEHHOTO OTOOpa, aUIONaTPUYecKOro M CHMIATPUYECKOTO BUAOOOPA30BaHUs, BIUSHMS JBIDKYIIMX CHJI 3BOJIIOUMM HAa TEHO(QOHJ MOIMYJIALUH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpesie OOMTaHUs, YepeJOBaHUs HAIIPaBICHUH SBOJIIOIIMH, KPYTOBOPOTA BELIECTB U ITOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3U MEXKIY MPOLIECCAMU 3BOJIOIMHM, IBUKYIIMMU CUJIaMHU aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3InYHbIX SKOCUCTEM U
MPUCTIOCOOTIEHUSIMA K HUM OPTaHU3MOB;

YMEHHUE BBIABIATH OTIMYUTEIbHbIE MPU3HAKU J>KUBBIX CHCTEM, NPUCHOCOOIEHHOCTh BHJIOB K cpele OOuTaHMs, aOMOTHYECKUX U OHMOTHYECKHUX
KOMITOHEHTOB 9KOCHCTEM, B3aHMOCBSI3€H OpraHM3MOB B COOOIIECTBAaX, aHTPOMOT€HHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIUE apPTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JJIS JI0OKa3aTeNbCTBA POACTBA OPraHU3MOB
pa3HbIX CUCTEMAaTUYECKUX I'PYII, B3aUMOCBSI3U OPTaHU3MOB U Cpefbl OOMTaHUS, €AUHCTBA YEIOBEUECKUX pac, HEOOXOJUMOCTH COXPAHEHUs MHOIrooopasus
BHUJIOB M DKOCUCTEM KaK YCJIOBHSI COCYILIIECTBOBAHMSI IPUPOBI U YETIOBEUECTBA;

yMEHHE pemaTh OHOJOTHYeCKHe 3a7aud, BBISBIATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXIY HCCIEAYEMbIMH OHOJIOTHYECKMMH MPOIECCAMU H
SBJICHUSIMH, JI€1aTh BBIBOJBI U IPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

yMEHHE BBIMOJIHATH J1a00paTOPHBIE U IPaKTHUECKKE PabOThI, COOJII0IaTh MpaBUia Mpu paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pYI0BAaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPITh MX HKCIEPUMEHTAIBHBIMU CPEACTBaMH, (OPMYIHUPYS LEIb HUCCIEJOBAaHUS, aHAIU3UPOBATH IOJTyYEHHbIE
pe3yJIbTaThl U JeNIaTh BBIBOBL;
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yYMEHHE y4acTBOBATh B Y4EOHO-HCCIICIOBATEIBLCKONW PabOTe M0 OMOJIOTHH, YKOJIOTUU M MEUIMHE, TPOBOJMMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB,
Y MyOJIMYHO MPEICTABIATH MOyYEHHBIE PE3yJIbTaThl Ha YYeHUYECKHX KOH(epeHInsX;

yYMEHHE OIICHHWBATh THIIOTE3bl M TEOPHHM O IPOUCXOXKACHHM JKH3HM, YEIOBEKa M YEJIOBEYECKHMX pac, O NPHUYMHAX, IMOCIEIACTBUSX M CHOCO0ax
MpeJOTBpaIeHHs ITT00ANTbHBIX H3MEHEHUH B Onochepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccroHanbHOW NESTENbHOCTH B 00JIACTH OHOJIOTHH, SKOJOTHH, HMPUPOJIOINOIH30BAHUS,
MEIULUHBI, OWOTEXHOJIOTUH, TICHUXOJOTHH, BETEPHHAPHH, CEJICKOTO XO3SICTBA, NHIIEBOW MPOMBIIUICHHOCTH, YIIIyOJSATh IMO3HABATEIbHBIA HHTEpEC,
HaNpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun W MPOAOHKEHHE OHOIOTMYECKOro oOpa3oBaHMS B OpPraHU3AIMAX CPEIHETO
Ipo(ecCHOHATIBHOTO U BBICIIET0 00pa30BaHUsL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 0BPA30BATETBLHBIE
padoThbI padoTbI pecypebi
1 buonorus kak Hayka 1 buGnuorexa [JOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
2 JKuBbI€ cUCTEMBI M UX U3y4YEHUE 2 https://m.edsoo.ru/741292
bubnuoreka [{OK
3 buonorus knerku 2 0.5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 XuMUYecKasi OpraHu3aius KIETKA 10 1 https-//m.cdsoo.ru/7f41c292
bubnuoreka [{OK
> CrpocHHe i QYHKINMH KICTKH 8 2 https://m.edsoo.ru/7f41¢292
6 OOMeEH BeIIEeCTB ¥ NMPEBPAIEHUE SHEPTUU B 9 1 bubnnorexa [JOK
KJIETKe https://m.edsoo.ru/7f41¢292
7 HacnencrBennast nungopmanus u 9 05 bubnmnoreka HOK
peanmzanusi €€ B KIIETKE ) https://m.edsoo.ru/7141¢292
. bu6mmoteka IIOK
8 JKH3HEHHBIH LK KIETKH 6 1 https://m.edsoo.ru/7{41c292
bu6nmorexa LIOK
9 CrpoeHune 1 pyHKIMHU OpraHU3MOB 17 1.5 https://m.edsoo.ru/741292
bubmmoreka IIOK
10 Pa3sMHOXeEHHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41292
11 I'eneTnka — Hayka O HACJIEICTBEHHOCTH U ) 05 but6mmorekxa [IOK
W3MEHYHUBOCTH OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 bubnuoteka [IOK
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bub6numoreka [IOK

14 I'enermica senosexa 3 0.5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK

15 Cenexums OpraHu3MOB 4 1 https://m.edsoo.ru/71f41¢292
bu6nmmoreka [IOK

16 BuorexHoorusa u cuHTeTHYECKass OMOIOrUs 4 https://m.edsoo.ru/741292

17 PezepBHOe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13
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11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoThI padoTbI pecypes
1 3apoXxAEHUE U Pa3BUTHUE IBOTFOLMOHHBIX 4 bubmmoreka [JOK
MIPEJICTABICHUIA B OMOJIOTHU https://m.edsoo.ru/7{41cc74
.. bubnunoreka LIOK
2 Mukpo3BodOLUA U €€ Pe3ybTaThl 14 2 https://m.cdsoo.rw/7f41cc74
3 Makpo3BoIIOLIHS U €€ Pe3yIbTaThl 6 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue U pa3BUTHE KU3HHA HA 15 15 bubnuoreka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeKa — aHTPOIOTeHES 10 1 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
6 SR ———— 3 05  bubmorexaLIOK
p . 71ob . ' https://m.edsoo.ru/7f41cc74
C OKpYyXKarolen cpenon
bubmmoreka IIOK
7 OpraHu3msl U cpefia 0OuTaHus 9 1.5 https://m.edsoo.rw/7f4 1cc74
. bub6nmorexa LIOK
8 OKONOrHs BHIOB H MOMyIAIiH 9 0.5 https://m.edsoo.ru/7f41cc74
9 DKO0JI0THs COOOIIECTB. DKOIOTHICCKHUE 12 05 bubnmorexa LIOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
10 buocdepa — rmobanbHas sxocucTemMa 6 hitps://m.edsoo.ru/7f41 cc74
11 UYenoBek U OKpyxKarolas cpeaa 6
bubnunorexa LIOK
12 Peseparoe Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5
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INOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacoB DJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue wayueHus Oﬁ;)l)aI;OBaTeJILHbIe
padoThI padoTbI pecypes
bubmuorexa [JOK
1 EaH(?TJlO:)I;I iﬁeﬁzﬁng%CHzg;?Ka 1K 1 | Henens https://m.edsoo.ru/863e6122
P = https://m.edsoo.ru/863e632a
2 JKuBBIE CHCTEMEBI U UX CBOMCTBA 1 1 Henensa bubanorexa LIOK
https://m.edsoo.ru/863e6122
3 VYpoBHEBas Opranu3anus KUBbIX CUCTEM 1 I nenens bubmorexa [IOK
https://m.edsoo.ru/863e6564
4 Hcropust OTKpBITUS U U3YUYEHUS KIIETKH. 1 2 Henens bubnuorexa [JOK
Kiierounas teopus https://m.edsoo.1u/863e674¢
Metoasl MOJIEKYJIIPHON U KJIETOYHOU 2 Henens
ouonoruu. [IpakTrdeckas padora
5 «M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH 1 05 bubnmnorexa [JOK
(xpomarorpadus, snexkTpodopes, ' https://m.eds00.ru/863e6b72
muddepeHnnaIbHOe HEHTpUPyrupoBaHue,
[TLP)»
6 XHUMHUYECKUHN COCTAB KIETKU 1 2 Hepens bubmorexa [IOK
https://m.edsoo.ru/863e6b72
7 MuHepanbHbIe BELIECTBA KJIETKH, UX 1 3 Henens bubnuoreka [IOK
Ouosiornyeckas poJib https://m.edsoo.ru/863e6870
Opranudeckuie BeecTBa KJIETKH — OETKU. 3 Henens
] JlabopaTtopHas pabota «OO0Hapyx)eHHe 1 05 bubnmnoreka [JOK
OEIKOB C TTOMOIIbIO Ka4eCTBEHHBIX ' https://m.edsoo.ru/863e6dSc
peaKuuii»
9 CgoiicTBa, knaccudukanys 1 GyHKIUNA 1 3 Henens bubnmuotexa [JOK

OEJIKOB

https://m.edsoo.ru/863e6e88
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o 4 Henens bubmuorexa [JOK
10 O;Zii“i?CKHe BEMICCTRa KIETiH https://m.eds00.ru/863¢6122
y A https://m.edsoo.ru/863e632a
1 Oprannueckue BEIecTBa KICTKH — 4 nepnens bubnmoreka [JOK
JIAIIH AbI https://m.edsoo.ru/863¢6122
Hyxnennossie kucnorsl. JJHK u PHK. 4 nenens
12 JlaboparopHas padorta «ccnenoBanue 05 bubnmoreka [JOK
HYKJIEMHOBBIX KUCJIOT, BBIAEICHHBIX U3 ) https://m.eds00.ru/863e6564
KJIETOK Pa3JINYHbIX OPraHU3MOBY
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 5 Henens bubnunoreka [JOK
nykieosuarpudocdars (HTD) https://m.edsoo.ru/863e674¢
CexBenupoBanue JIHK. Meroasl 5 Hexenst
14 reHOMI/IKII/)I TpaHCKi)[nHTOMHKHﬂ g bubmorexa [IOK
’ ’ https://m.eds00.ru/863e6b72
MIPOTEOMUKHU
o 5 Hedens bu6mmoreka [IOK
15 Metozpt CTpyKTYypHOH GHONOTHN https://m.edsoo.ru/863e6b72
16 Tune! knerok. [Ipokapuornueckas KieTka 6 nenes bubmmorexa [IOK
- LIpoKap https://m.eds00.ru/863e¢6870
CrtpoeHnue 3yKapruOoTHYECKON KIIETKH. 6 Henens
17 H;IE)IKTI/I‘IGCKYEIH [I))a60Ta «M3y4yeHue cBOMCTB 0.5 g bubmorexa HOK
. ) https://m.edso00.ru/863e6d5c¢
KJIETOYHOM MEMOpPaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKU 6 nenens bubmorexa [IOK
P P https://m.edsoo.ru/863e6e88
OpHOoMeMOpaHHbIE OPTaHOU Bl KJIETKH. 7 Henens
Hf)[aKTquCEas[ pa60T121 «I/I?,y{IICHI/IC g bubmorexa [JOK
19 0.5 https://m.edsoo.ru/863e6110
JBUKEHUS LIUTOIIa3MbI B PACTUTENIbHBIX https./m.edsoo.ru/863e716¢
KJIETKAX) T '
[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU: 7 Henens
20 MUTOXOHJIpUH, TUIacTU k. JJabopaTopHast 05 bubnmnoreka [JOK
pabota «HccnenoBanue mia3Monn3a u ' https://m.edso0o.ru/863e766¢
JIETIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)
21 HememOpanHbie opraHoU/IbI KJIETKU 7 Henens bubnnorexa [JOK
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https://m.edsoo.ru/863e7¢98

8 Henmens bu6mmoreka [IOK
22 Crpoenne u §yHKImM s1pa https://m.edsoo.ru/863e7aae
CpaBHHTEIIbHAS XapaKTEPUCTUKA KIETOK 8 Henens
sykapuot. Jlaboparopnas pabota bubnmoreka [JOK
23 0.5
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX https://m.edsoo.ru/863e7dc4
OpPraHU3MOB»
AcCUMWISIIIAS U TUCCUMMJIISLIUS — JBE 8 negens
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
24 BemecTB. JlabopaTopHas pabora bu6mmoreka [IOK
«3yueHne KaTaIuTUYECKOW aKTUBHOCTH https://m.edsoo.ru/863e796¢
(dbepMeHTOB (Ha MpUMepe aMuUIas3bl WIH
KaTaJia3bl)»
DepMEHTaTUBHBIM XapaKTep peaKiuil 9 Hepens
eToYHOT0 MeTabonm3ma. JlabopaTopHa
25 KJ;6ZT:IZI/§3 I:AIGEI/IC (JiI)Ie/:I erTaTHlf)ng(I: - 0.5 Eubmorexa IIOK
P M p ' https://m.edsoo.ru/863e796¢
pacuieruieHHs IEPOKCHIa BOJOpOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
9 Henens bubmuorexa [JOK
26 benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI https-//m.edsoo.r/863e7540
9 Henens bubnuoteka [JOK
27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
10 Hepens bu6nmoreka [JOK
28 Porocunres https://m.edsoo.ru/863e7f4a
XemocunTtes. JlabopaTopHas pabora 10 nHenens
29 «CpaBHEHHE PO eI()DCOBp(I)OTOIZ:I/IHTCSa 51 0.5 g bubmiorexa LIOK
P pol ' https://m.edsoo.ru/863e81b6
XEMOCHHTE3a»
AHa’poOHbIE OpraHu3Mbl. Bus 10 Henens
30 Oposxenus. JlabopaTopHas pabora bubnmuorexa [JOK

«CpaBHeHHUE TTPOIIECCOB OPOKECHUSI U
JIBIXaHUSI»

https://m.edsoo.ru/863e8436
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31 AspoOHBIE OpraHU3MBbl. JTaIb 11 nepens bubnunoreka HOK
SHEPTeTUYECKOr0 OOMEeHa https://m.edsoo.ru/863e8612
DHeprusi MeMOpPaHHOTO TPaJUeHTa 11 Henens
32 HpOfOHOB CHHpTe3 AT@'ppaﬂ60Ta : bubmorexa LIOK
N ) https://m.edsoo.ru/863e8878
npoToHHON AT®-cuHTa3bI
33 Peakiuu MaTpUYHOTO CUHTE3A 11 nenens Bubmioreka LIOK
H P https://m.edsoo.ru/863e89a4
34 TpaHckpunuus — MaTpU4HbINA CUHTE3 12 nenens bubnnoreka [HOK
PHK https://m.edsoo.ru/863e8c60
.. 12 Henensa bu6mmoreka [IOK
35 Tpancnsumst u e€ Sran! https://m.edsoo.ru/863e8c60
36 KonupoBanue amunokucnot. Poib 12 menens bu6mmoreka [IOK
prubocoM B OMOCHHTE3€E OeKa https://m.edsoo.ru/863e8efe
Opranuzanus reHoma y mpokapuor u 13 nenens bubnuorexa [JOK
37
OYKApUOT https://m.edsoo.ru/863e8efe
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU 13 nepens bubnuoreka [IOK
T€HOB Y 3YKapHOT https://m.edsoo.ru/863e8d78
Bupycsl — HeknieTouHble (YOPMBI JKU3HH U 13 Henens bu6mmoreka [IOK
39 obOnuraTHbIe Mapa3uthl. [IpakTudeckas 0.5 https://m.edso0o.ru/863e6ff0
pabota «Co3iaHre MOJIeNId BUPYCa» https://m.edsoo.ru/863e716¢
40 Bupycuble 3a0051eBaHMs YeI0BEKa, 14 nenens bubnuoreka [IOK
’KUBOTHBIX, PACTCHUI https://m.edsoo.ru/863e766¢
41 HanorexHosornu B OMOJIOTMH U MEIUIIMHE 14 nenens Bubmiorexa LHOK
https://m.edso0o.ru/863e7c98
N 14 Henens bubmuorexa [JOK
42 IKHM3HCHHBIA KT KIeTH https://m.edsoo.ru/863e7aae
N 15 Henens bu6mmorexa [IOK
43 Marpuampiii cnres HK hitps://m.edsoo.ru/863¢7dc4
X I 1
o | o T o b5 T B ok
Y P ' https://m.edso0o.ru/863e796¢
MHUKpOIpenaparax»
45 JleieHue KJIeTKu — MUTO3 15 Henens bubmuoreka [JOK
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Tunsl kieTok. KapruokuHes v IUTOKUHES. 16 Henena
Jlaboparopuas padota «Habmonenue bubnmoreka [JOK
46 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa https://m.edso00.1ru/863¢7540
(Ha roTOBBIX MUKpOIIpenapaTax)»
16 Henens bu6mmoreka [IOK
47 Perysisiiius »KM3HEHHOT O IUKJIA KIIETOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
48 Opranusm Kak €IMHOE 11eJ10e 16 nenens Eubmorexa [IOK
P A H https://m.edsoo.ru/863e7f4a
49 Txanu pactenuii. JlTaboparopHas padora 0.5 17 nenens bubnuorexa [JOK
«M3ydyeHue TkaHel pacCTCHUN» ' https://m.edso0o.ru/863e81b6
TkaHM )KUBOTHBIX U YEJIOBEKA. 17 nenens
50 JlaboparopHas padota «/3ydenue TkaHei 0.5 bubnmorexa LIOK
' https://m.edsoo.ru/863e8436
YKUBOTHBIX)»
Opranbl. CUCTEMBI OPraHOB. 17 nenens
51 H§60paTopHa51 pa60T121 «/3yueHue opraHos 0.5 g bubnmorexa LIOK
' https://m.eds00.ru/863e862
IIBETKOBOTO PACTCHHSI»
18 Henens bubnuoteka [JOK
52 Ornopa Tena opraHusMoB https://m.eds00.ru/863e¢8878
18 Hepens bu6nmoreka [JOK
>3 JIBIOKEHHE OPraHH3MOB https://m.edsoo.ru/863e89a4
18 Henens bubnuoteka [JOK
>4 1InTanue opraHH3MOB https://m.edso00.ru/863e8c60
55 [IuTranne MO3BOHOYHBIX KUBOTHBIX. 19 nenens bubnuoteka [JOK
[TumeBapuTenpHas CUCTEMA YEJIOBEKA https://m.eds00.ru/863e8c60
19uenens bu6mmorexa [IOK
>6 JlbIXaHHE OpraHH3MOB https://m.edsoo.ru/863e8efe
57 JIpIxaHue 1mo3BOHOYHBIX KUBOTHBIX U 19 nenens bubnmuorexa [JOK
YyesoBeKa https://m.edsoo.ru/863e8efe
58 TpaHcnopT BEeIECTB y OPraHU3MOB 20 nepens bubmiorexa LOK
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59 KpoBeHocHas cucrema o3BOHOUHBIX 20 nenens bubnunoreka HOK
JKHBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863e81b6
60 Brigenenue y opranusmMoB 20 nenens Brbmzorexa LIOK
A yop https://m.edsoo.ru/863e8436
61 3ALITA v ODFAHIEMOR 21 nenens bubmuoreka [JOK
HTa y op https://m.eds00.ru/863e86f2
62 NmmyHHas cucteMa yenoBeka 21 nenens bubmorexa LIOK
Y https://m.edsoo.ru/863¢8878
63 PazapaxkumocTs 1 perymsmus y 21 nenens bubnmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e89a4
I'ymopasibHas peryJisinus U 3HI0KpUHHAs 22 nenens bubnnorexa [HOK
64
CHUCTEMA JKUBOTHBIX U YEJIOBEKA https://m.edso0.ru/863e8c60
65 DopMBl pa3MHOXKEHHS OPTaHU3MOB 22 nenens bubmorexa [IOK
PMBID p https://m.edso0.ru/863e8c60
22 "epenst bu6mmoreka [IOK
66 Honooe pasmnoxenne https://m.edsoo.ru/863e8efe
o 23 "Henensd bu6mmoreka [IOK
67 Meiios https://m.edsoo.ru/863e8efe
I'amerorenes. O6pa3oBaHue U pa3BUTHE 23 nenens
63 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 05 bubnuoteka [JOK
«/3yueHne CTpOECHUS MOJIOBBIX KIETOK HA ' https://m.edso0o.ru/863e8d78
TOTOBBIX MUKPOINpEnapaTax»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 23 Henens bubnnorexka [JOK
— OHTOI'CHE3 https://m.edsoo.ru/863e81b6
70 3akJajKa OpraHoB U TKaHEH u3 24 nenens bubnmnorexa [JOK
3apOJBILIEBBIX JIUCTKOB https://m.edso0.ru/863e¢8436
Poct u pa3ButHe KUBOTHBIX. 24 nenens
71 JlabopaTopHas pabota «BrisBienne 0.5 bubnmuorexa [JOK
IIPU3HAKOB CXOJCTBA 3apOABbIIIEH ' https://m.edsoo.ru/863e8612
TTO3BOHOYHBIX KHUBOTHBIX)
7 PasMHOXEHHME U pa3BUTHE PACTCHUIA. 05 24 nepens bubnnorexka [JOK

JlabopaTtopHas pabota «CTpoeHHE OPraHOB
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PAa3MHOKCHH A BBICHIUX paCTeHI/Iﬁ))

73 HcTopus cTaHOBIEHUS U pa3BUTHSA 25 nenens bubnnoreka [HOK
T€HETUKHU KaK HayKu https://m.edsoo.ru/863e89a4
OCHOBHBIE OHSTHUS U CUMBOJIBI T€HETHUKHU. 25 Henens
74 JIaboparopHas padota «JIpo3oduiia kak 0.5 bubmnorexa [IOK
N ’ https://m.edso0o.ru/863e8c60
00BEKT T€HETUYECKUX HCCIICTOBAHUID
3aKOHOMEPHOCTH HaCJIEI0BAHUS 25 Henens
3HaKOB. MoHOTHO oe
75 l(jIIzHeHI/IBa]iH/Ie S ZETII;II;IS(I:{KM abota 0.5 bubmorexa LIOK
" petit P p ' https://m.eds00.ru/863e8c60
W3yuenue pe3ynbTaToB MOHOTHOPUIHOTO
CKpenIuBaHus y Apo30oduisr"
76 LuTomornyeckue 0CHOBEI 26 Henend bu6mmoreka [IOK
MOHOTHOPHUAHOTO CKpPEIINBAHUS https://m.edsoo.ru/863e8efe
77 AHanu3upyrolee CKpeluuBaHue. 26 nenens bubnuorexa [JOK
HenosiHoe noMuHMpOBaHue https://m.edsoo.ru/863e8efe
JlurubpuiHoe cKperBaHue. 26 nenens
[IpakTuueckas pabota «13yueHue bubnuorexa [JOK
78 0.5
pe3yIabTAaTOB AUTUOPUIAHOTO CKPEIIUBAHUS https://m.eds00.ru/863e8d78
y Jp030(HITBD»
79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO 27 nenens bubnnorexka [JOK
CKpelUBaHUA https://m.edsoo.ru/863e81b6
80 CuenieHHOe Hacle10BaHNE NMPU3HAKOB 27 nenens bubmorexa [TOK
= A p https://m.edso00.ru/863e8436
81 XpOMOCOMHAas TEOPHSI HACTEACTBEHHOCTH 27 nenens bubmorexa [IOK
P P a https://m.edsoo.ru/863e8612
28 Henens bubnuoteka [JOK
82 Penerika noa hitps://m.eds00.ru/863¢8878
83 ['eHoTHI Kak 1e0CTHAS cUCcTEMa 28 neners bubmmorexa LIOK
B https://m.edsoo.ru/863e89a4
34 ['eneTnuecknii KOHTPOJIb PA3BUTHS 28 Henens bubnmuotexa [JOK
pacTeHuH, KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e8c60
85 MN3MeHUYMBOCTh NMpU3HAKOB. BHbl 29 "enens bubnuoreka [JOK
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U3MECHYUBOCTHU https://m.edsoo.ru/863e8c60
29 nenens bubnmoreka [JOK

86 MoaudukarmoHHass K3MEHYUBOCTh https://m.cdsoo.rw/863c8efe
BapuanuoHHblii psa v BapualioHHAas 29 wenens
kpuBas. JlabopaTopHas pabora
«HccnenoBanne 3akOHOMEPHOCTEN bubnmoreka [JOK

87 . 0.5
MOIU(DHUKATTIOHHON U3MEHUUBOCTH. https://m.edsoo.ru/863e8efe
[TocTpoeHnue BapHalliOHHOTO psija U
BAPUALIMOHHON KPUBON»

23 ['enoTHIIMUECKast K3MEHYUBOCTb. 30 nenens bu6mmoreka [IOK
KoMbOuHaTtuBHast U3MEHUHUBOCTD https://m.edsoo.ru/863e8d78
MyTannoHHast U3MEHYUBOCTb. 30 Henens
[IpakTuueckas padora « MyTanuu y bubnnoreka [JOK

89 0.5
npo30( bl (Ha TOTOBBIX https://m.edsoo0.ru/863e8878
MUKpOIpenaparax)»

90 3aKOHOMEPHOCTU MYTAIlMOHHOTO 30 Henens bubmuorexa [JOK
rpoiecca. JNUreHeTUKA U STUT€HOMHKA https://m.edsoo.ru/863e89a4
I'enetnka yenoseka. [IpakTuueckas pabora 31 Henens bubnuoreka [IOK

91 . 0.5
«CocTraBieHue U aHaJIu3 POIOCIOBHOIN https://m.edsoo.ru/863e8c60

92 MeTto1bl METUIIMHCKOW T€HETHKH 31 nenens Eubmorexa IIOK

A S https://m.edsoo.ru/863e8c60
3HavueHNe MEIUIIMHCKON T€HETUKH B 31 nenens

93 MPEOTBPALLEHUH U JICUEHUN bubmorexa [IOK

. https://m.edsoo.ru/863e8efe
TeHeTUYECKUX 3a00JIeBaHMIl YelOBEKa
OCHOBHBIE TTOHITHS CEJIEKIIUU. 32 "Henens

94 JIaGopartopHas pabota «/3yueHue copToB 0.5 bubnnorexka [JOK
KYJBTYPHBIX PaCT€HHUU U TOPOJ TOMAITHUX ' https://m.edsoo.ru/863e8efe
YKUBOTHBIX»

MeTobI CeNeKITMOHHOM pabOTHI. 32 uenens
95 JlabopaTtopHas pabota «3yuenue 0.5 bubmmorexa LIOK
yv ' https://m.edso0.ru/863e¢9214
METO/IOB CEJIEKI[UU PACTCHUIN»
96 JlocTHKEeHUs CeJIEKIINU PACTEHUN U 32 "enenst bubmuoreka [JOK
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*uBOTHBIX. [IpakTnyeckas pabora
«ITpuBHBKa pacTeHU»

https://m.edsoo.ru/863e€9214

97 CoxpaHeHue, U3y4eHUEe U UCII0JIb30BaHUE 1 33 Henens bubnmoreka [JOK
TeHETUYECKHUX PECYPCOB https://m.edso00.1u/863¢9336
b 33
o8 ponsmozcra, Hpascruviccka padora | 05 | bubmiorera LIOK
POMSBOACTBE. &P P ' https://m.eds00.ru/863¢9214
«M3yuyenne 00beKTOB OMOTEXHOIOTHI
99 OcHOBHBIE HAIIPABJICHUS] CAHTETUYECKOM 1 33 Henens bubnuorexa [JOK
OuoI0THH https://m.edsoo.ru/863e9214
34 uenens bu6mmoreka [IOK
100 XpOMOCOMHas M TeHHAs UHKEHEPHUs 1 https-/m.cdsoo.rw/863¢9336
34 nenens bubnuorexa [JOK
101 Menunuackue OMOTEXHOJIOTUU 1 https-//m.edsoo.ru/863¢9336
102 PesepsHbiit ypok. [loBTOpenue, 1 34 "enens
000011eHNe, CHCTEMATH3AIMS SHAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 0 13.5
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11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jlara uudgposbie
Ne i/ Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydeHHS  0GPA30BATEJIBHbIE
padoThI padoTbI pecypebi
bu6mmoreka [IOK
1 OpomtonnonHas teopus Y. lapsuna 1 1 Henensa https://m.edsoo.ru/863ea20c
) JIBrOKyIIME CHIIBI 3BOJIIOLIMY BUIOB 110 Y. 1 | Henens bubnuoreka [IOK
JapBuny A https://m.eds00.ru/863e9570
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1 1 Henensa bubnnorexa [HOK
U UCKYCCTBEHHBIN 0TOOP https://m.edsoo.ru/863e9cle
4 ®opMUpOBaHUE CUHTETUYECKON Teopun 1 2 Henend bubnuoreka [IOK
3BOJIIOIIUN https://m.eds00.ru/863¢99¢6
DTarnbl 3BOJIIOIIMOHHOTO MpoIliecca: 2 Henensd bu6mmoreka [IOK
5 1
MUKPODIBOIIOLHA U MAKPOIBOJIFOLIUSA https://m.edsoo.ru/863¢9da4
6 [omynsanus — 3neMeHTapHas €UHUALA 1 2 Hepens bubmmoreka [IOK
3BOJIOLIAHN https://m.edso00.ru/863e9ed0
3aK0OH TeHETHYECKOT0 paBHOBeCHS JIK. 3 Henmens
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5 bubnnoreka [JOK
pabota «BblsiBIeHNE U3MEHUUBOCTH Y ' https://m.edsoo.ru/863e9fde
oco0elt OZJHOTO BU1a»
3 Hemens bu6nmoreka [JOK
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1 hitps//m.edsoo.rw/863e9¢ e
Dddekt ocnoBarens. dpdext 3 Henens bubnmnoreka [JOK
9 1
OyTBUIOYHOT'O IOPJIBIIIKA https://m.edsoo.ru/863ea20e
10 Murpauun. M3050un nomnyasuu: 1 4 nenensa bubnnorexka [JOK
reorpaduyeckasi, OMoJIoruIecKas https://m.edso0.ru/863e¢9570
EcrecTBeHHBIN 0TOOP — HATIPABJISIFOIITUIN 4 penens bubmuorexa [JOK
11 1
(hakTop IBONIOIHH https://m.edsoo.ru/863e9cle
o 4 Henens bu6mmoreka [JOK
12 Honosoii ot6op ! https://m.eds00.1ru/863e99c6
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[TprcrmocoOIeHHOCTh OPTaHU3MOB KaK 5 Henens
pe3yJIbTaT MUKPOIBOJIIOIUH.
bubmuorexa [JOK
13 Jlaboparopnas pabota «I/IsyquuHe 0.5 hitps:/m.edsoo.ra/863c9dad
apoMopd030B U UINOATANITAIIHNA Y
pacTEHUN U KUBOTHBIX»
[Tpumepsl prCcTIOCOOICHHH Y S Henens
OpraHu3MoB: Mop(dosoruyeckue,
¢busnonorndeckue, OMOXMMHICCKUE, bu6mmoreka [IOK
14 0.5
noBeneH4yeckue. JlabopaTopHas padora https://m.edsoo.ru/863e9ed0
«IIpucnocobieHus: OpraHUu3MOB H UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa. 5 Henens
15 Hag(’) aTo Ii{aﬂ pa60Ta «%y aB}EeHHe BHUJIOB 0.5 g Bubmzorexa LIOK
patop P P a ) https://m.edsoo.ru/863e9fde
110 MOP(}OJTOTHYECKOMY KPUTEPHIOY
6 Henens bu6mmoreka [IOK
16 CrpyxTypa Buna https://m.edsoo.ru/863e9cle
17 BunooOpa3oBanue Kak pe3yinbTar 6 Henensd bubnnoreka [JOK
MUKPOIBOIIOLIMI https://m.edsoo.ru/863ea20e
18 CBs13b MUKPOIBOIIOLHMHI U ITHAECMHOJIOT I 6 Henens Bubmzorexa LIOK
P 1 A https://m.edsoo.ru/863e¢9570
19 Maxkpoaomtonus. [laneonronornueckre 7 Henens bubnuoreka [IOK
METOABI U3YUEHUSI IBOIIOLUN https://m.edsoo.ru/863e9cle
20 buoreorpaguuecknue MeToabl U3yUeHUs 7 Henens bubnnoreka [JOK
IBOJIIOLIN https://m.edso00.ru/863e99c6
OMOpPHOIOTrNUECKHE U CPAaBHUTEILHO- 7 Henens
21 MO (gonomqecxne MeTop Bl H3YUEHHUS g Bromuozexa LIOK
p A y https://m.edsoo.ru/863e9da4
DBOJIOLHUHU
MonekyaspHo-reHETHYECKHUE, 8 Henmens
22 6I/IOXI/113I]I/I‘—I£CKI/IG U MaTeMaTUYEeCKHE g Bubmiorexa [IOK
https://m.edsoo.ru/863e9ed0
METO/bl U3YUYEHUS SBOIIOLUU
23 OO6mre 3aKOHOMEPHOCTH SBOJTIOIUH 8 Hepens Bubmiorexa HOK

https://m.edsoo.ru/863e9fde
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24 AnantuBHas paauanus. HepaBHOMEpHOCTh 8 Henens bubmuorexa [JOK
TEMIIOB YBOJIIOIINHN https://m.edsoo.ru/863e9¢cle
25 HayuHnble runoTe3sl NpouCX0XACHUs 9 Henens bubnmoreka [JOK
KU3HH Ha 3emMJie https://m.edsoo.ru/863ea5a6
JloHay4HbI€ IPEACTABICHUS O 3aPOKICHUN 9 Henens bubnnoreka [HOK
26
YKA3HU https://m.edsoo.ru/863eabbe
27 OCHOBHBIE 3Tanbl HEOPraHMYECKOU 9 Henens bubnmoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863ea8bc
28 ['unoTessl 3apoXKACHUS KUZHU 10 nenens bubmorexa [IOK
P https://m.edsoo.ru/863ea48e
Ucropus 3emiin 1 METOABI €€ N3YUYEHUSI. 10 Hemensa
29 JlaboparopHas pabora «3ydenue u 05 bubnnoreka [JOK
OIHACAHUE UCKONIAEMbIX OCTATKOB JIPEBHUX ) https://m.edsoo.ru/863eac2c
OpraHUu3MOB)
30 HavanpHble 3Tansl opraHuuecKkon 10 nenens bubnnorexa [JOK
3BOJIIOIIUU https://m.edsoo.ru/863ead44
31 OBOIOLUS DYKAPUOT 11 nenens
OCHOBHBIE ATAIIbI DBOJIIOAU 11 menmensa
pactutenbHOro mupa. [Ipaktuueckas bubnnoreka [JOK
32 . 0.5
pabora «3yueHue ocooeHHOCTEM https://m.edsoo.ru/863caca2
CTPOEHHUSI pACTEHUI Pa3HbIX OTAEIIOBY»
33 OCHOBHBIE 3TaIlbl BOIIOLUH )KUBOTHOTO 11 nenens bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea5a6
DBOJTIOHS )KUBOTHBIX. [IpakTrdeckas 12 nenenst
34 a60TaIf<I/I3 YeHUe OCO6CEIHOCTGI7I 0.5 g bubmorexa [TOK
p Yy ) https://m.edsoo.ru/863eabbe
CTPOEHHUSI TTO3BOHOYHBIX KUBOTHBIX)
PazButue xu3Hu Ha 3eMIie Mo spam 1 12 nenenst bubmuorexa [JOK
35
nepuoaam https://m.edsoo.ru/863ea8bc
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE 12 nenens bubmuorexa [IOK
KPHU3HCBI IIPOLLIOTO https://m.edsoo.ru/863ea48e
37 CoBpeMEHHBIHN 3KOJIOTUYECKUI KPU3HC, 13 nepens bubnnorexka [JOK

€ro 0COOEHHOCTH
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COBpCMeHHaSI CUCTCMA OPraHUYCCKOTO

13 Hemensa

bu6mmoreka [IOK

38 Mupa https://m.edsoo.ru/863ead44
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI 13 "enenst
OpraHu3MOB
40 AHTPOIIOJIOrus — HayKa O UEJIOBEKE 14 nenens Bubmorexa HOK
p Y https://m.edsoo.ru/863eaeca?2
41 Pa3Butue npeacrapnenuii o 14 nenens bubnmoreka [JOK
IIPOUCXOKACHUHN YEI0BEKA https://m.edsoo.ru/863ea5a6
Mecto 4JesioBEKa B CUCTEME 14 nenens
opranyeckoro mupa. JlaboparopHas
42 1zA’1J60T.a1 «U3 quHepoco6eHHI:)CTeII)7I 0.5 Bubmzorexa LIOK
p M ’ https://m.edsoo.ru/863eabbe
CTPOCHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C
MIPSIMOXO0XKICHUEM
43 JIBHOKyILIME CHIIBI aHTPOIIOTEHE3a 15 nenens bubnmorexa LIOK
yi p https://m.edsoo.ru/863ea8bc
44 CooTHolleHrne ONOJIOrHYecKuX 1 15 nenens bubnnorexa [JOK
COLMATILHBIX ()aKTOPOB B AHTPOIIOTCHE3E https://m.edsoo.ru/863ea48e
45 OCHOBHBIE CTaIUU aHTPOIIOTEHE3a 15 nenens Bubmiorexa IJOK
A p https://m.edsoo.ru/863eac2c
46 ITanmeorenerrka 1 naJeoreHOMHUKA 16 nenens Bubmiorexa LHOK
https://m.edsoo.ru/863ecad44
47 DBOJTIOIHS] COBPEMEHHOTO YeJIOBEKA 16 nenenst
Yemoseueckue packl. IIpakTndueckas 16 Henensa
48 abora «U3 qeine 3KOJI':I)OFI/I‘ICCKI/IX 0.5 g Bubmiorexa IJOK
p . Y ) https://m.edsoo.ru/863eaca2
aJarTanniii 4eJ0BeKay
49 MexauciurninHapHble METOIbI 17 nenens bu6nmoreka [JOK
AHTPOIOJIOTUU https://m.edsoo.ru/863eafec
50 3apoKaeHue U pa3BUTHE YKOJIOTHH 17 nenens Bubmiorexa HOK
POXA p https://m.edsoo.ru/863¢eb10e
Mertonas! 3xonoruu. JlaboparopHas padora 17 Henens
A paTopHai p a bu6mmorexa [IOK
51 «M3y4eHne METOI0B HKOJIOTHYECKUX 0.5

HUCCIIETOBAHUIN
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3HaueHne YKOJIOrNYECKUX 3HAHUN I

18 Hemensa

52
YyeJIoBeEKa
18 Henensa bu6mmoreka [IOK
53 JxonorKecKHe axTop! https://m.edsoo.ru/863eb46a
Abnortnueckue GakTopsl. CBeT Kak 18 nepens
54 akoJornueckuit pakrop. JlabopaTopHas 05 bubmuoreka [JOK
pabota «BrisiBIeHHE MpUCTIOCOOICHU ' https://m.edso0.ru/863eb46a
OpPraHU3MOB K BIIUSHUIO CBETA)»
AbuoTtndeckue dakTopsl. TemrepaTypa 19 nenens
KaK 3KOJIOTHICCKUI (pakTop.
bu6mmorexa [IOK
55 JlaGopaTopHas pua60Ta «BrisiBieHNE 0.5 https://m.edsoo.ru/863eb5fa
MIPUCTIOCOOICHUI OPTaHU3MOB K BIHSTHHUIO
TEeMITepaTypPbI»
AbGuoTtndeckue hakTopsl. BiraxxHOCTB Kak 19 nenens
56 skosiormueckuii pakrop. JlabopaTopHas 05 bubnnoreka [JOK
paboTa « AHATOMHUYECKHE OCOOEHHOCTH ' https://m.edsoo.ru/863eafec
paCTeHHMIA U3 Pa3HBIX MECT OOUTAHUSD)
19 Henensa bu6mmoreka [IOK
57 Cpenil 0buTaHNs OPraHH3MOB https://m.edso0o0.ru/863eb10e
58 buonornueckne puTMEI 20 nenend Bubmiorexa LHOK
p https://m.edsoo.ru/863eb348
59 JKuzHennsie GopMbI OPraHU3MOB 20 nenens
20 Henens bu6mmoreka [IOK
60 buotuueckue paxTopsl https://m.edsoo.ru/863eb46a
3HaveHne OMOTHYECKUX B3aUMOIEHCTBUI 21 Hepens
61 JUTS CYIIIECTBOBAHMSI OPTAaHU3MOB B Cpeie Eubmiorexa [JOK
https://m.edsoo.ru/863eb46a
0o0HTaHUA
62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 21 nepens bubnnorexka [JOK
MO YJISITAN https://m.edsoo.ru/863eb5fa
OcHo € TIoKa3are 0 : 21 nene
HOBHBIC TTOKA3aTEITH MTOMYJISIIUN HeAes Bu6morexa LIOK
63 YUCJIEHHOCTD, IIJIOTHOCTb, BO3PACTHAS U

TOJIOBAs CTPYKTypa
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OcHOBHBIC TTOKa3aTEIIN NOmyJIIouu:

22 »Henens

bu6mmoreka [IOK

64 POAJIACMOCTB, NPUPOCT, TEMIT pocta, https://m.edsoo.ru/863ebl10e
CMEPTHOCTb, MUTPAIIUU
65 OKOJIOrHUecKasi CTPYKTypa MOMYJISIUuU 22 Henens Eubmorexa [IOK
PYKTYpa MOTyILilt https://m.edso0.ru/863eb348
66 JlvHamMuKa nomyJisiuu U €€ peryJssius 22 "enens
67 KpuBblie pocta 4MCI€HHOCTH TOMYJISAIUH. 23 Henens bubnmoreka [JOK
KpuBsble BBKUBaHUS https://m.edsoo.ru/863eb46a
DKoJ0oTHYecKas HUIA BU/A. 23 "Henens
68 JlabGopaTopHas padora «IIpucnocobnenus 0.5 bubnmorexa LIOK
. ) https://m.edsoo.ru/863eb46a
CEMSIH PaCTEHUH K PACCEICHUIO»
69 Bun xak cucteMa nomyiasuui 23 Hepens bubmorexa LJOK
A ywi https://m.edsoo.ru/863eb5fa
70 3aKOHOMEPHOCTHU NOBEACHUS U MUTPALIUNA 24 venens bubnuorexa [JOK
JKHBOTHBIX https://m.edsoo.ru/863eb46a
24 menenst bu6mmoreka [IOK
71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 hitps://m.edsoo.ru/863cb46a
72 DKocHcTeMa KaK OTKphITasl CHCTeMa 24 nenens Eubmorexa IIOK
P https://m.edsoo.ru/863eb5fa
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 25 nenens bubnuoreka [IOK
73
3KOCUCTEME https://m.edsoo.ru/863eafec
74 OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI 25 Henens Eubmorexa IIOK
https://m.edsoo.ru/863ebl0e
75 DKOJIOTUYECKHE MUPAMUJIBI 25 Hepens bubmorexa [JOK
p A https://m.edsoo.ru/863eb348
76 N3menenuns cooOIecTB — CYKIIECCHH 26 Henens
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 26 nepens bubnnorexka [JOK
77 .
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB https://m.edsoo.ru/863eb46a
[IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 26 Henens bubmuoreka [JOK
78 .
TYHJIp, JIECOB, CTEIIEH, IIYCTHIHb https://m.edsoo.ru/863eb46a
79 AHTpPONIOTr€HHBIE 3KOCUCTEMBI 27 nenens bubmiorexa LIOK
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20 Ypboakocucremsl. [IpakTuaeckas pabora 0.5 27 nepens bubnroreka [JOK
«M3ydenue u onrucanue ypooIKOCHCTEMBI» ) https://m.edsoo.ru/863eb46a
3aKOHOMEPHOCTH (pOpMUPOBaHUS 27 Henens

81 OCHOBHBIXpB3aHMO(11i)[e§CTBI:/Iﬁ OPraHu3MOB B g Bubmiorexa LIOK

https://m.edsoo.ru/863eb46a
KOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HCHUI 28 Henens

32 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, bubnuoreka [IOK
OpPraHU3MEHHOM, HOMYISIIMOHHOM U https://m.edsoo.ru/863eb5fa
SKOCHCTEMHOM YPOBHSIX
buocdepa — obmieruranerapHast 060104Ka 28 nenens bubmmoreka [IOK

83
3emin https://m.edsoo.ru/863eafec

28 Henens bu6mmoreka [IOK

84 Yuenue B. . Bepnanckoro o 6uochepe hitps:/m.edsoo.rw/863eb 106

35 3aKOHOMEPHOCTH CYIIECTBOBAHUS 29 venens bubnnoreka [JOK
ouocdepsl https://m.edsoo.ru/863eb348

36 KpyroBopoTsl BelecTs u 29 uenens
OMOTCOXMMHYCCKHE ITUKITBI

’7 3oHanpHOCTH OuOochepsl. OCHOBHBIE 29 Henens bubnuotexa [JOK
OMOMBI CyIIN https://m.edsoo.ru/863eb46a

o 30 genensa bu6mmoreka [IOK
88 Yerofiunpocts 6rochepst https://m.edsoo.ru/863eb46a
89 DKOJIOTHYECKHE KPU3HUCHI U UX TPUUHHBI 30 nenens bubmorexa [IOK
https://m.edsoo.ru/863eb5fa
. 30 memens bu6nmoreka [JOK

90 BosneiicTBue uenoBeka Ha 6buochepy hitps://m.edsoo.ru/863eafec
AHTpOIIOT€HHOE BO3/IEHCTBUE HA 31 nenens bubnuoreka [IOK

91 . .

PaCTUTENbHBIN U KUBOTHBIA MUP https://m.edsoo.ru/863eb10e
31 nenens bubnmoreka [JOK

92 Oxpana npupoe! https://m.edsoo.ru/863ebale
OcHOBHbIE NPUHLHUIIBI YCTOHYUBOTO 31 menens bubnuorexa [IOK

93
pa3BUTHS YEJIOBEYECTBA U IIPUPOIBI https://m.edsoo.ru/863eb46a

94 PannmonairHO€ NpUPOAONOJIL30BAHHUE U 32 Henens bubmuoreka [JOK
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COXpaHEeHHE OMOJIOTUYECKOTO
pa3zHooOpasust 3eMiau

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

O06006meHue o TeMe « MUKPOIBOIOIHUS U 32 nenens bubnmoreka [JOK
95 . 1
€€ pe3yJIbTaTh» https://m.edsoo.ru/863eb5fa
O6006mieHne o Teme « MaKpOIBOTIOIUS U 32 nenens bubmuorexa [JOK
96 i 1
€€ pe3ynabTaThD) https://m.edsoo.ru/863eafec
97 O606menue o reme «IIporcxoxaeHue u 1 33 Henens bubnmoreka [JOK
pa3BUTHE )XKU3HU Ha 3eMiIe» https://m.edsoo.ru/863ebl0e
O6o6menue no Teme «IIpoucxoxaenne 33 Henens bubnnorexa [HOK
98 1
YEJIOBEKA — AHTPOIIOTeHES» https://m.edsoo.ru/863ebale
99 O060061IeHre 10 TeMe «DKOJIOTHS — HayKa O 1 33 nenens
B3aMMOOTHOUICHHSIX OPTaHU3MOBY
100 O06006mmenue mo Teme «OpraHu3Mbl U cpejia 1 34 yenensa
o0uTaHUS
101 O060061IeHne 10 TeMe «DKOJIOTHS BUJIOB H 1 34 nenenst
TOIYJISALIHI
102 O6006menue mo reme «buocdepa — 1 34 genensa
rJI00aTbHAst IKOCUCTEMAY)
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5
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ITPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30OBATEJIBHOM ITPOTPAMMBI CPEJTHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATAM 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MecTe€ W PONU OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHOHAYyYHOW KapTHHBI MHpa, B
IIO3HAHUM 3aKOHOB IPUPOJBI U PEIICHNUN XU3HEHHO BAYKHBIX COLUAIBHO-ITUYECKUX,
HYKOHOMHYECKUX, JKOJIOTMYECKHX IPOOJIEM YEeIOBEYECTBA, a TaKXKE B PEIICHUH
BOIIPOCOB PAallMOHAIBLHOIO IPHUPOJIONONIB30BaHMs, B (POPMUPOBAHMM IIEHHOCTHOT'O
OTHOIIEHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/IE POCCUHUCKUX M 3apyOEKHBIX
yu€HBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHUMMI 00 OCHOBHBIX METOAAX HAay4yHOro IO3HAHUA,
UCIIOJIb3YEMBIX B OMOJIOIMYECKHX HCCIIECIOBAHUAX >KUBBIX OOBEKTOB M 3KOCHUCTEM
(onmcaHue, U3MepeHue, NpoBeIeHHe HabI0JeHNI); CIOCOOAMHU BBISIBIICHUS M OLICHKH
AQHTPOIIOIE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbIIBUTATh TMIOTE3bI, NMPOBEPATH UX JKCIEPUMEHTAIBHBIMHU CPEICTBAMU,
bopMynpys LI€Tb UCCIIEOBAHUS, aHATU3UPOBATh MIOJIyYEHHBIE PE3yJbTAThI U JI€1aTh
BBIBOJIBI.

BrisiBieHne 3aBUCUMOCTH  MEXAY HCCIEAYEeMBIMH BEIMYMHAMHU, OOBSICHEHHE
HOJIyYEHHBIX Pe3yJIbTaToB U (POPMYIUPOBAHHUE BBIBOJOB C UCIIOIB30BAHUEM HAYUHBIX
MOHATUI, TEOPUI U 3aKOHOB

YMeHne BianeTb CHUCTEMOW OHMOJIOTMYECKHX 3HAHWUW, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraloIIye OUOIOTUYECKHe TEPMHIHBI M TIOHSTHSI (KH3Hb, KJIE€TKa, TKaHb, OPTaH,
OpraHu3M, BUJI, TIOMYJIALIUS, SKOCUCTEMa, OMOIIeHO03, Orocdepa; MeTabom3M, roMeocTas,
KJIETOUHBIA ~ MMMYHHUTET, OWOCHMHTe3  Oenmka,  OWOMONIMMEPBI,  AUCKPETHOCTD,
caMOperyJisLys, CaMOBOCITPOM3BEICHHE, HACJIECTBEHHOCTD, W3MEHYMBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

ouonornueckue Teopuu: kierounas teopus T. [lIBanna, M. llneitnena, P. Bupxoga;
KJIOHAJIbHO-ceNeKTUBHOr0o ummynurera I1. Dpmux, .M. MeunukoBa, XpoMOCOMHast
Teopust HacimencTtBeHHocT T. Moprana, 3akoH 3apojaeimeBoro cxoxacrsa K. bapa,
sBONMIOIIMOHHAsE Teopust Y. JlapBuHA, CHHTETHYECKas TEOpPHUS SBOJIOLMH, TEOPUs
anTpororeHeza Y. [lapsuna; Teopus Omoreoreno3za B.H. CykauéBa; yuenue H.U.
BaBuioBa o 1eHTpax MHOTOOOpa3uwsi W TPOUCXOXKICHHUS KYJIbTYPHBIX PacTCHUH,
yuenne A.H. CeBeproBa o nyTsSX M HampaBieHHUSX »HBodonuu, ydeHue B.W.
Bepnanckoro — o 6uocdepe);

3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOTO IMOKOJIEHUS, PACIICIJICHHs MPHU3HAKOB,
HE3aBHCHMOT'0 HacjenoBaHus npusHakoB ['. MeHzaens; cuenyeHHOro HaclieOBaHUS
MPU3HAKOB U HapyUIeHUs clierieHusl reHoB T. Moprana; TOMOJIOTHYECKUX PAJIOB B
HacnencTBeHHoM m3MeHunBocTd H.M. BaBuwioBa; reHernueckoro paBHoBecus Jx.
Xapau u B. BaitaOepra; 3apoasimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akox
9. I'exkenst, @. Mrosepa);

MPUHIIUAIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuaumyMma lO. JInbuxa, SKOJOTHYECKOW MHUPaMUIIbI YHCEN, OMOMACChl U
DHEPIHHn);

runore3bl (koarepBatHoii AWM. Omapuna, mepBuunoro OymboHa Jx. XommeiHa,
mukpocgep C. @okca, pudozuma T. Hek)

YMenue peiuiaTb IIOMCKOBLIC OMOJIOTUYECKHUE 3aJa4d, BbIIBITH HIPHUYHUHHO-

55




CIIEICTBEHHBIC CBS3M  MEXAY HCCICIYyeMBIMH  OHOJIOTUYECKUMH  OOBEKTaMH,
MPOLIECCAMU U SBJICHUSIMH; JIeJIaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHWU IOyYEHHBIX
pE3yJIbTaTOB;

COCTABJISITh F€HOTUIIMYECKHE CXEMbI CKPELIUBAHUS JJISI Pa3HBIX TUIIOB HACIIEIOBAHUS
MPU3HAKOB Y OPraHM3MOB, COCTaBIIATH CXEMbl IIEPEHOCA BEUIECTB M DHEPrUM B
9KOcUcTeMax (LeMU MUTaHUs, TUIIEBbIe CETH)

YMeHune ycTaHaBIMBaTh B3aUMOCBSI3U MEXK1Yy CTPOCHHEM U (PYHKIMSIMHU: OPTaHOUIOB,
KJIETOK Pa3HbIX TKaHEH, OpraHaMu U CUCTEMAMM OPraHOB Y PACTEHMM, )KUBOTHBIX U
YyelloBeKa; MeEXJy JTarnaMud oOOMeHa BEIECTB; H3TallaMd KJIETOYHOIrO IMKJIa U
KU3HEHHBIX [IUKJIOB OPraHW3MOB; TallaMi AMOPUOHAIBHOTO Pa3BUTHS; TCHOTHUIIOM U
denotumnom, ¢eHorurnomM u (pakTopamu cpelbl OOMTaHHS; MPOLIECCAaMHU IBOJIIOLINH;
JBUKYIIUMH CHJIAaMU aHTPOIOreHe3a; KOMIIOHEHTAaMHU pa3JIMYHBIX 3KOCUCTEM M
MPUCTIOCOOTICHUSIMU K HUM OPTraHU3MOB

YMeHue BbIIEHATh CYIIECTBEHHbIEC IPU3HAKHU:

CTPOCHHMSI BHUPYCOB, KJIETOK IPOKApUOT M OYKapuOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHMOTEOIICHO30B, 3KOCHCTEM M Ouocdepsl;
CTPOEHHSI OPraHOB M CHUCTEM OPraHOB PAaCTEHUM, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB
JKU3HEAESITEIIbHOCTH, TPOTEKAIOUIUX B OPraHU3MaX PACTEHUM, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTUYECKHX TMpOIeccOB: oOMeHa BemecTB (Merabonu3Mm), uHpopMamuu u
NpeBpalleHus] SHEpPruu, OpoXKeHUs, aBTOTPO(HOTO U TeTepOTPOPHOrO THUIIOB
nuTaHus, (OTOCHHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
SMOpUOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHUS, PA3MHOXKEHUS, WHINBUAYAIbHOTO
pa3BuTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, TeTepo3uca; ICHCTBUN
UCKYCCTBEHHOTO 0TOOpa, CTAaOMIM3UPYIOIIErOo, JBIXKYIIETO U  Pa3phbIBAIOLIETO
€CTECTBEHHOI'0 0TOOpa; ajuIonaTpUYECKOro M CHUMIIATPUYECKOr0 BHJI000PAa30BaHMUS;
BIIMSIHUS JBIDKYIIUX CHJI BOJIIOLMM HA T€HO(OH/ MOIMYJISALUH; MPUCTIOCOOIEHHOCTH
OpraHU3MOB K cpejie OOMTaHusl, YepeJOBaHNs HApPaBICHUI BOJIIOLINN; KPYyTrOBOPOTa
BELIECTB U ITOTOKA YHEPTUU B SKOCHCTEMAX

ChopMupoBaHHOCTh YMEHHUS BBIIENATH CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK
MMPOKApHUOT U JYKApPHOT, OAHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHu3MOB, BH/IOB,
OMOreoleHO30B U HKOCHUCTEM; OCOOEHHOCTH MPOLECCOB OOMEHa BEIIECTB MU
NPEBpAICHHs] PHEPTUU B KJIETKE, (DOTOCHHTE3a, TUIACTUYECKOTO U YHEPreTHIECKOTO
o0OMeHa, XeMOCHHTE3a, MUTO03a, Mei03a, OIJI0OA0TBOPEHHUS, PA3BUTHS U Pa3MHOKEHUS,
WHAUBUAYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), O0phObI 3a CyIIeCTBOBaHUE,
€CTECTBEHHOT'0 0TOOpa, BUA000pa30BaHUs, MPUCTTOCOOTICHHOCTH OPTraHU3MOB K Cpesie
oOuTaHUsA, BIUSHUA KOMIIOHEHTOB OJKOCHUCTEM, AaHTPONOIEHHBIX HW3MEHEHHUH B
9KOCHCTEMAX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB W TPEBPAIICHUS DHEPTUU B
ouochepe

YMeHue  WCHOJb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY IJId J0Ka3aTCJIbCTBa POJACTBA OPraHM3MOB PpPa3HBIX
CHUCTEMaTHUYECKUX TPYIII; B3aMMOCBSI3M OPIaHU3MOB M Cpe/bl OOMTaHUS; €IUHCTBA
YeIIOBEUECKMX pac, HEOOXOAWMOCTH 3JI0pOBOTO o00pa3a KH3HH, COXpaHEHUS
pasHOOOpa3usi BHJIOB M HKOCHCTEM KaK YCJIOBUS COCYILIECTBOBAHHS IPHPOJBI U
YeJI0BeUECTBA

YMeHue KpUTUYECKH OLEHUBAaTh HHGPOpPMAIMIO OHUOJIOrMUECKOTO COIEepKaHUS;
WHTEPIPETHPOBATh ITHUYECKHUE ACIIEKTHl COBPEMEHHBIX HCCIICJIOBAaHHMI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTHH; PacCMaTpUBaTh IJI00AIbHBIE IKOJIOTUYECKUE TTPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO TMTO3UITUIO
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IHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPSAEMBIX HA EI'3 110 BUOJIOT'A

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buosorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYCHUE

1.1

1.2

CoBpeMeHHass OMOJIOTHMsS — KOMIUICKCHAsh Hayka. BHOJOrMYecKHe HAayKH W H3ydaeMble HMHU
npobnembl. DyHIaMEHTaIbHBIC, NPHUKIATHBICE W IIOUCKOBBIC HAY4YHBIC HCCIACIOBAHUS B
OHOJIOTHH.

3naueHre OHOJIOTMH B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
ITpodeccun, cBs3aHHbIC ¢ OMOJIOTHEH. 3HAYCHHE OWOJOTHMH B MPAKTUYCCKOH JEATEIbHOCTH
YeJ0BeKa: MEAMIIUHE, CEIbCKOM XO03SCTBE, IPOMBIIUIEHHOCTH, OXPaHe PUPOIBI

XKusble cuctembl Kak mpeaMer u3ydeHHs Ouosioruu. CBONCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXKHOCTh U YIOPSIOYCHHOCTD
CTPYKTYpbI, OTKPBITOCTb, CaMOOPTaHU3AIMsI, CaMOBOCIPOM3BEACHHE, Pa3qPaKUMOCTh,
W3MEHYUBOCTH, POCT M pa3BUTHE.

YpoBHM  oOpraHu3allMM  JKHUBBIX  CHCTEM:  MOJIEKYJSIPDHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, 3KOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
o6uocdepnsiit. [Ipouecchl, mpoucxoasame B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKHU KHUBOTO.
Kusnb kak ¢popma CyliecTBOBaHUS MaTEPUU

1.3

Mertoabl Ouosnoruueckoi Hayku. HaGmroneHue, u3mMepeHHe, 3KCIEPUMEHT, CUCTeMaTH3alus,
MeraaHanu3. lloHsaTue o 3aBUCMMOM M He3aBUCUMOM nepemeHHOM. IlnanupoBanme
skcnepumenTa. [loctanoBka u nposepka runore3. Hynesas runoresa. Ilonstue BoIOOpkH u €€
JOCTOBEpHOCTh. Paz0poc B Ouonoruueckux JaHHBIX. OIEHKa JTOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbpTaToB. [IpUUYMHBI MCKaXXEHUS PE3YyJIBTATOB DKCIIEpUMEHTA. IIoHATHE CTaTUCTUYECKOrO
TecTa

Knerka kak Onojorudeckas cucrema

2.1

2.2

Krnetka — cTpykTypHO-QyHKIIMOHAIbHAS €IUHULIA )KUBOTO. VIcTOpUs OTKPBITHS KIETKU. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OcHOBHBIE
ITOJIOYKEHUSI COBPEMEHHOM KIJIETOYHOM TEOPHH.

Metoabl  MOJEKYJISpPHOM M KJIETOYHOW OHOJOTMM: MHKpPOCKONUS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aToMOB, Jud(epeHIHaTbHOe LEHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAaHUE KIETOK

XVMMHYECKUN COCTAB KIETKH. MaKkpo-, MUKPO- U YIbTPaMUKPOdJIEMEHThl. Boga u €€ ponb Kak
pacTBOpHTEINSI, peareHTa, ydJacTHe B CTPYKTYPUPOBAHHHM  KJIETKH, TEIUIOPETYJISAIUN.
MuHepanbHble BEIIECTBA KJIETKH, UX OHMONOTHYecKas poyib. Polb KaTHOHOB M aHHOHOB B
KJIETKE.

buonoruueckue nmonumepsl. benku. AMUHOKHCIOTHBIN cocTaB OenkoB. CTPYKTYphl OETKOBOM
Monekynbl. [lepBuuHas cTpykTypa Oenka, TenTHAHAs CBsS3b. BTOpWdYHAas, TpeTHYHAs,
4YeTBepTUYHAsT CTPYKTyphl. JleHatypamusi. CBoiictBa OenkoB. Knaccudukaius Oenkos.
buonoruueckue pyHKIMN OETKOB.

VYrneBoabl. MoHocaxapuibl, JUCaXapyabl, OJIUTOcaxapuibl U monucaxapuasl. OOmuUN TIaH
CTpOCHUS U (PU3NKO-XUMHUYIECKHUE CBOMCTBA YIIIeBOIOB. bruonorndeckrue QyHKITUU yTIEBOIOB.
Jlumunet. 'unpodunsHo-ruApodoOHBIe cBoMicTBa. Knaccudukarus nmunuaos. Tpuriuiepuasl,
dbochonmunuapl, BOCKH, CTepouasl. buonornueckne QyHkmuu smmuaoB. OOmue CBOHCTBA
OMOJIOTMYeCKNX MEeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CAaMO3aMbIKAHUIO, TIOTYTIPOHUIIAEMOCTb.
Hykneunosbie kucinotel. [JHK u PHK. CrpoeHne HykiIeMHOBBIX KHCIOT. HyKiI€OTHIIBI.
[Mpuniun xommiaementapHoctu. Ilpasuno Yapradda. Crpykrypa JIHK — nBoitHas crnmpais.
Mecronaxoxaenue u ononornueckue Gpynkuu JJTHK. Bunsr PHK. ®ynknuu PHK B kinetke.
Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Monekyine AT®. buonoruueckue
dbyuakuun AT®. BoccTaHOBJICHHBIE TEPEHOCUMKH, WX (YHKIMU B KieTke. CeKBEeHHpPOBaHUE
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JTHK.
CrtpykTypHast Owuojorus: OHOXUMHYEecKHe M Ouo(dU3MUeCKHe HCCIeIOBaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYPbI OMOMOJICKYJI

23

24

Tumbl  KIETOK: JyKapHOTHUECKass M mpokapuotrndeckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa30oBaHMs KIETKH.

Crpoenne mpokapuoTHueckor kieTku. Kietounas ctenka Oakrepuid m apxei. OcoOeHHOCTH
CTpOEHUsl TreTepoTpoHOH M aBTOTPO(GHOW NPOKAPUOTUYECKUX KIETOK. MecTo u  poiib
MPOKAPHOT B OMOIIEHO3AX.

Crpoenve M (yHKIMOHUpPOBAHME SyKapuoTHYecKoM kieTku. Ilmaszmatnueckas memOpaHa
(razmanemma).  CTpykTypa IUIa3MaTHUUecKol MeMOpaHbl. TpaHCOpT BEHIECTB uepes
MJIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIA (auddysus, obneryéHHas auddy3us), aKTUBHBIA
(epBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomymponuiiaemocts MeMOpaHbl. Pabota
HaTpUI-KaJMeBOro Hacoca. ODHJOLUTO3: MNHHOLMTO3, (aronuro3. Ox3ouuto3. Kierounas
crenka. CTpykTypa v GyHKIHUU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

[uromnazma. Ilurozosns. I[lurockener. JIBmxenue nuroriasmel. OpraHouasl  KJIETKH.
OpHoMeMOpaHHbIE OpraHOMAbI KIETKU: sHAoIuIa3mMaruueckas cetb (OI1C), annapar onbmxu,
JM30COMBI, UX CTpoeHue U (pyHKIuH. B3aumMocBs3b 0JHOMEMOpaHHBIX OPraHOMAOB KIIETKH.
Crpoenue rpaHyssipHOro peTukyiayma. CuHTE3 pacTBOPUMBIX OeikoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maakuii (arpanyssipHbIi) HI0MIa3MaTHYeCKUi peTUKyIyM. CekpeTopHas QyHKIMS
anmapara [onbmku. Tpancnmopt BemecTB B KieTKe. Bakyoilu pacTUTENbHBIX KIIETOK.
Kinerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUU, TUIACTUIBL.

CrpoeHre W (YHKUMHM MHUTOXOHJApUH M miactuid. IlepBUYHBIE, BTOPUYHBIE U CIIOKHBIE
m1acTupl  (OTOCUHTE3UPYIOLUIUX JYKAPUOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JIEHKOIUIACThI
BBICILINX PACTCHHM.

HememOpannbie opranonipl kietku CTpoeHre U QyHKIUN HEMEMOPaHHBIX OPraHOMI0B KIIETKH.
Pu6ocombl. MukpodunamenTsl. Mplieunbsle KiIeTkH. Mukporpyoouku. Kierounsiid meHTp.
CrpoeHue u IBUKEHHE )KTYTUKOB U pecHu4YeK. MUKpoTpyOouky 1uToruia3Mel. LleHTprosms.

Snpo. OGomnouka siipa, XpOMaTHH, KapHOIUIa3Ma, sJIPHIIKH, UX CTPOeHUE U QYHKIMU. SInepHbIit
OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pACMONOKEHHE XPOMOCOM B HHTEp(ha3HOM sjpe.
benku xpomaTnHa — TUCTOHBI.

Knerounsie BkmtoueHusi. CpaBHUTEIbHAsI XapaKTEPUCTHKA KJIETOK 3YKapUOT (pacTUTENbHOM,
KMBOTHOM, IPUOHOIN)

AccUMMIIAIMS M JUCCUMWJISIMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIECTB:
aBTOTPOQHBIH U  rerepoTpodHbIf. VYuacTHe KuciaopoJa B OOMEHHBIX Ipolieccax.
OHepreTuyeckoe obOecriedeHne KieTku: mpeBpameHne AT®D B 0OMEHHBIX IpOIECCaX.
depMeHTaTUBHBIA XapaKTep peaklHil KJIeTOYHOro merabonu3ma. PEpMEHThI, UX CTPOCHHUE,
cBoiicTBa M MexaHM3M jeicTBus. Kodepmentsl. OTinums (pepMEHTOB OT HEOPraHMYECKUX
KaTaJn3aTopoB.  BelKW-akTUBATOpPHl W OCNKH-WHTUOWTOpPHI.  3aBUCHMOCTh  CKOPOCTH
(epMEeHTATUBHBIX pEaKIUil OT Pa3INYHbIX (PAKTOPOB.

[lepBHuHBIl CHHTE3 OpraHMYECKHX BemlecTB B KieTrke. dorocuHTe3. Ponb XioporuiactoB B
nporecce porocunreza. CeeroBas u TeMHoBasA (a3bl. I[IpoxykTHBHOCTH GoTOCHHTE3a. BiusHue
pa3IUUYHBIX (DAKTOPOB HA CKOPOCTH (PpoTOCcHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHU(PHUIUPYIOUIHE OaKTEpHH,
XKene300aKTepuH, CepoOaKTEpHH, BOJOPOIHBIE OakTepuH. 3HAYCHHE XEMOCHHTE3a.

Ana’poOHble opraHu3mbl. Buasl Opokenus. IlpomykTsl OpoKEeHHS M HMX HCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO30YIUTEIH
Ooe3Hen.

AspoOHBIE OpraHU3MBbI. DTarbl YJHEPreTUIecKoro ooMeHa. [lonroroBurenbHbli dTan. [ Mukoau3
— OECKHUCIIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.
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2.5

2.6

3.1

buonornueckoe OKHUCIEHUE, WM KIETOYHOE JbIxaHue. Poiabp MHUTOXOHAPUM B mpoleccax
ouosornueckoro okucieHus. llukmmueckue peaknuu. OxucnurenbHoe (ochopunupoBanume.
[IpeumymiecTBa a’poOHOrO0 MYTH OOMEHA BEWIECTB IMepel]] aHa’poOHBIM. ((HEeKTUBHOCTH
SHEPTeTUYECKOr0 0OMEeHa

Peakuuu MmarpuuHoro cunresa. [IpyUHIMI KOMIUIEMEHTAPHOCTH B pEAKUUIX MaTPUYHOIO
cuHTe3a. Peanmmzamust HacieAcTBEHHOW HWHQpopMmanuu. ['eHeTHYecKuit KoJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbiii cuHTe3 PHK. [IpuHIMOB TpaHCKPUIIIIUKM: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHciasauus U €€ 3Tanbl. YdacTue TPAHCIOPTHBIX
PHK B OmocunTeze Oenka. YcioBus OuocuHTe3a Oenka. KomupoBanue amuHOKHCIOT. Poub
pubocom B OuocuHTE3E OenKa.

Opranu3zaiys reHomMa y NpoKapHOT U 3yKapuoT. Perynsius akTUBHOCTU I€HOB y MPOKapHOT.
I'mmote3a omepona (P. XKakoO, XK. Mano). Perynsmuss oOMEHHBIX TPOIECCOB B KIIETKE.
Krnerounsrii romeocTas.

Bupycel — Heknerounble (HOpPMBI KHU3HH W OONUTAaTHBIE mMapasuThl. CTPOCHHE MPOCTHIX H
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycuble 3a0o05ieBaHusl yenoBeKa, KUBOTHBIX, pacteHuil. CIIN/, COVID-19, conuanbhbie u
MEAUIIMHCKUE MPOOIEMbI

Krnerounslii nuki, ero nepuojsl u peryisnus. Marepdasza u muto3. OcoO0EHHOCTH MPOLIECCOB,
nporekapmux B wmHTepdasze. IllogroroBka KIETKM K JelieHUI0. [IpecHHTeTHYeCKHid
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M TMOCTCUHTETHUECKUN (MPEMUTOTUYECKUIN) MEPHOIbI
uHTEep(ha3bI.

Marpuunsliii cunte3 JIHK — permukanus. [Ipunmune! perukanuu JJHK: koMsieMeHTapHOCTS,
MOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIApauieibHOCTh. Mexanusm perukanun — [JHK.
Xpomocombl. CTpoeHre xpoMocoM. Tesomepsl U Tenomepasa. XpOMOCOMHBIN HabOp KIETKH —
KapuoTun. J[MMaouaHBIA M TariougHbIA HAOOpbI XPOMOCOM. ['OMOJOTMYHBIE XPOMOCOMBI.
ITonoBbIe XpOMOCOMBI.

Jenenue knetku — muto3. CTaguy MUTO3a U MPOUCXOAIINE B HUX Mpolecchl. TUIBI MUTO3a.
Kapnokunes m nurtokuHe3. buonormdeckoe 3HauyeHHME MHTO3a. Perymisnus MHUTOTHYECKOIO
uukia kietku. [Iporpammupyemast kiierouHasi TuOeinb — alonTos.

@DyHKIIMOHAIbHAs TECHOMHUKA

OpraHI/ISM Kak OMOJIOrHuecKas CucTemMa

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl 1 MHOTOTKAHEBBIE OPTaHU3MBI.
@®opMbl pa3MHOXKEHHMsI OpPraHM3MOB: Oecrioyioe (BKIJIIOYas BETreTaTHBHOE) M TOJ0Boe. Bupisl
0ecrooro pa3sMHOXKEHUS: TOYKOBaHUE, CIIOPYIISILIMS, (pparMeHTalus, KIOHUPOBaHNUE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTku, uiau rameTtsel. Meito3. Craauu meio3a. [loBenenue
xpoMocoMm B Meno3se. KpoccuHrosep. buosiorndeckuil ¢MbICI Melo3a M TOJIOBOTO Ipolecca.
Meii03 1 €ero MecTo B dKU3HEHHOM LIUKJIE OPIaHU3MOB.

[Ipen3zaponpieBoe pazputue. I'ameroreHe3 y kUBOTHbBIX. [lonoBbie xene3pl. OOpazoBaHue U
pa3BUTHE TIOJOBBIX KieTOK. CnepmaroreHe3 U ooreHe3. CTpoeHHE TIOJOBBIX KIIETOK.
OmnooTBOpeHNE H SMOPHOHATBHOE pa3BUTHE KUBOTHBIX. (CrocoOBl OIUTOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Craguu 3MOpuoreHe3a >KHBOTHBIX (Ha
npumepe JArymkn). Jpoodnenue. Tunsl apodnenus. Oco6eHHOCTH IpOoOIeHNsT MIEKOUTAIOIINX.
3apo/bIleBble JTUCTKU (TacTpyisnus). 3aKiagKa OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JHCTKOB.
B3anmHoe BiMsiHUE YacTei pa3BUBAIOIIErOCs 3apojbliia (3MOpHUOHANbHAS MHIYKIHKS). 3aKiIaaKa
IJJaHA CTPOEHHUS JKUBOTHOTO KaK Pe3yJIbTaT MEPAPXUUECKHUX B3aMMOJCHCTBUI T'eHOB. BiausiHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIICH CPEIIbL.

Poct u pasButne xuBoTHbIX. [locTaoMOproHansHEIN niepuo. [Ipsimoe u HempsMoe pa3BHUTHE.
Pa3zButue ¢ meramopho3oM y OECO3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. buojoruueckoe
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3.2

3.3

3HAQUYEHHE MPSMOr0 W HENPsIMOTO PAa3BUTHUSI, UX PACIPOCTPAHEHHE B mpupone. Tumel pocra
KHUBOTHBIX. DAKTOPBI PETYISALUN POCTA KUBOTHBIX U ueioBeka. CTaguu mocTaMOpHOHATIBLHOTO
pa3BUTHA y )KUBOTHBIX U 4YesloBeKa. [leprnospl OHTOreHe3a yenoBeka.

Pasmuoxenue u pasutHe pacteHuit. ['amerodut u cnopodut. Meio3 B KM3HEHHOM IIHKIIE
pactenumii. OOpa3oBaHme criop B mpolecce Meio3a. ['amerorenes y pacrenuii. Omio10TBOPEHHE
U pa3BUTUE PACTUTENIbHBIX OPraHM3MOB. J[BOMHOE OIJIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHI.
OOpa3oBaHne W pa3BUTUE CEMEHU. MeEXaHM3Mbl PEryJsildd OHTOTeHe3a Y pacTeHHH u
YKUBOTHBIX

HCTOpI/Iﬂ CTaHOBJICHUA W Pa3BUTHA I'CHCTHUKH KaK HAayKH. OCHOBHBIC T'€HETHUYCCKHE MOHATUS U
CHUMBOJLL. ['OMOJIOTHYHEIE XpOMOCOMBI, aJUUICJIBHBIC TCHBI, aJbTCPHATHBHBLIC IIPHU3HAKH,
I[OMI/IHaHTHBII\/'I n peHeCCI/IBHHﬁ IIPpU3HAK, TOMO3UIroTa, reT€po3urora, Yucras JINHUA, FI/I6pI/II[BI,
T'CHOTHII, q)eHOTI/IH. OcHOBHEIC METOJbI T'CHCTHUKMH: FH6pHI[OJIOFH‘I€CKHfI, HHTOHOFH‘ICCKI/Iﬁ,
MOJ'IGKy.]'IHpHO—FeHeTI/ILICCKI/Iﬁ

Mounorubpuanoe ckpermubanue. [lepBbiii 3akoH MeHnzens — 3akoH eAMHOOOpa3us TUOpPUIOB
repBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoit 3axkoH MeHesns — 3aKOH pacIleIICHUs
npu3HakoB. LluTonornueckue OCHOBBI MOHOTHOPUAHOTO CKpEIIMBaHUA. [ MIMoOTe3a YUCTOTHI
ramer.

AHanusupyrollee ckpemnBanue. IIpoMexyTouHblll xapakTep HacienoBaHus. Pacmiernienue
IIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUU.

Jurubpunnoe ckpermmBanue. Tpertuil 3akoH MeHensl — 3aKOH HE3aBHCHMOI'O HaclleZJOBAHUS
IpU3HaKoB. LluTonornueckre 0CHOBbI TUTMOPUIHOTO CKPELIMBAHUS.

CuemnnienHoe HacnenoBanue mnpusHakoB. PaGoter T. Moprana. CuersieHHOe HacleIOBaHUE
I€HOB, HAPYIICHHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
I'enernka nosa. XpPOMOCOMHBI MEXaHM3M OIPENEICHHs I0JIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TIeTepOoraMeTHbIN IoJs. ['eHeTnyeckas CTpyKTypa ITOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

l'enotunn kak wenoctHass cucrema. [lieorponust — MHOKECTBEHHOE JICHCTBHE TEHA.
MHoecTBEHHBI ayienu3M. B3aumoaeicTBUE HeauleNbHbIX T'eHOB. KoMILIEMEHTapHOCTH.
Onucras. [Tonumepust

34

BsanmopeiictBie reHotumna u cpeabl npu ¢opmupoBaHuu (peHotuna. V3MeHUMBOCTh MPU3HAKOB.
KadecTBeHHbIE M KOJIMYECTBEHHBIE NpU3HAKW. BuIbl W3MEHUYMBOCTU: HEHACIEACTBEHHAs M
HACJICZICTBEHHAs!.

MopaudukaionHas U3MeHUMBOCTb. Ponb  cpeabl B (hOPMHUPOBAHHM — MOJIU(PUKAIIMOHHON
n3MeHunBocTd. Hopma peaximu npusHaka. Bapuanuonssii psin u BapuanuoHHass kpusas (B.
Noranncen). CpoiicTBa MOTU(PHUKALIMOHHON U3MEHUYHUBOCTH.

I'enotunuyeckass  n3MeHUMBOCTb.  CBOMCTBA  I€HOTMIIMYECKOW  WM3MEHYMBOCTH.  Bunel
TeHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTtuBHass W3MEHUMBOCTb. Mei03 W TOJNIOBOM TMpolecc — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTU. PosTb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUM T€HETHYECKOTO pa3HoOOpasus B
IIpeesax OIHOro BUA.

MyTanroHHas: K3MEHUYMBOCTh. BUbl MyTalHii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbBIE U
MHIyLMPOBaHHbIE MyTalMM. SlaepHble W IUTOILIa3MaTHUeckue MyTauuu. CoMaTudecKue Hu
OJIOBBIE MyTaluu. [ [prnyrHBI BO3HUKHOBEHNSI MyTaluid. MyTareHsl 1 UX BIMSHHAE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOI'O Ipoliecca. 3aKOH IOMOJIOTMYECKUX PsIOB B HACJIEICTBEHHOM
m3menunBocTH (H.W. BaBuios). BHesaepHast ”3MEHYMBOCTh U HACJIEICTBEHHOCTD

3.5

KapuoTtun denoBeka. MexayHapoiHasi mporpamma MCCIEAOBaHMUS T'€HOMa 4esloBeka. MeToibl
W3YYCHHsS] TCHETUKH 4YelIOBeKa: TeHEAJIOTMYeCKHid, OJU3HENOBBIA, I[MTOTCHETUYECCKHI,
MONYJIALIMOHHO-CTaTUCTUYECKUN, MOJIEKYJIApHO-TeHeTUYeCKUil. COBpEMEHHOE OIpeaeieHue
r€HOTHIA: MOJHON€HOMHOE CEKBEHHPOBAaHUE, T€HOTUINHMPOBAHHUE, B TOM YHUCIE C MOMOIMIbIO
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3.6

[MI[P-ananmu3a. HacnencTBeHHbie 3a00NeBaHUSI 4YeloBeKa. | €HHbIE W XPOMOCOMHEIE OOJIe3HH
yesnoBeKka. bone3Hum ¢ HacneACTBEHHOM MPEeApacHoiOKEHHOCThIO. 3HAUYEHUE MEIULUHCKON
TCHETUKU B TPEIOTBPAIICHUU W JICUCHHHM TEHETHYECKUX 3a0ojeBaHuil denoBeka. CTBOJIOBBIE
KJIETKH

JlomecTukanusa U ceiekuus. 3apoxkaeHue celekunu U qomectukanuu. Ydyenue H.M. BaBumosa o
[IEHTPaX MPOUCXOXKIACHUS W MHOT00Opa3us KyJIbTYPHBIX pacTeHUil. Poib ceneknuu B CO3MaHUH
COpPTOB pacTEHUM U MOPOA KUBOTHBIX. COPT, MOpPO/A, IITaMM. 3aKOH T'OMOJIOTHYECKHUX PSJIOB B
HacjencTBeHHOW n3MeHunBocT H.W. BaBuiosa, ero sHaueHue Jyist CeNeKIMOHHON PabOTBhI.
Meroapl ceneKIMOHHONW paboThl. VMCKyCCTBEHHBIH OTOOp: MAacCOBBIA M HWHIAMBUAYAJIbHBIN.
Oranbl KOMOMHAIIMOHHOW celeKuu. VcnbITanne mpou3BOgUTENel 0 MOTOMCTBY. OTOOp 1O
TEHOTHITY C ITOMOINBIO OIEHKH (PEHOTHIIa TIOTOMCTBA M OTOOp IO TEHOTHUITY C TOMOIIBIO
ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEeJIeKIIMOHHON paboThl. PaguaninoHHBIA 1 XUMUYECKHMA
MyTareHe3 KakK HCTOYHMK MYTallMi y KyJIbTypHbIX (opm opranu3moB. Kcmonab3oBanue
TeHOMHOTO PEJAaKTUPOBaHUS M MeTOA0B pekoMOMHaHTHBIX JIHK nis momydenus ucxomgHoro
Marepuaa Jiisi CEJICKIUU.

[Nomyuenue nomurmonioB. BHyTpuBroBas ruOpuan3anus. bauskopoICTBEHHOE CKpeIIMBaHUEe, WU
uHOpuaMHT. HepojcTBeHHOE CKpelMBaHWe, WIM ayTOpuauHT. [€Tepo3uc W ero NPHYHHBL
Hcnonb3oBanue rereposuca B cenekuuu. OtmanéHHas ruOpuamsanus. [Ipeomonenue Oecrutomust
MEXKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIINH PACTEHUI U )KUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTWMH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpBI,
MHUKPOOPIaHU3MBbl, MX XapakTepUCTHKa. TpaJulMOHHAas OWOTEXHOJOIUsA: XJeOoIeueHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MukpoOuogoruueckuii cuute3. OObeKThI
MHUKpPOOHOJIOTHYecKUX TexHojorui. IIpomsBoncTBo Oenka, aMHUHOKUCIOT U BHUTAMHUHOB.
HckyccTBeHHOE OIIIOOTBOPEHUE. PEKOHCTpyKIMsA SHUEKIETOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpOMOCOMHass W TEHHas HHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAHHE
pexomOuHanTHBIX JIHK. JlocTikeHuss M mepcreKTUBbl XpOMOCOMHOW M T€HHOW WH)KEHEpHUH.
MeauuuHcke OMoTeXHOJI0THH. Vcronb30oBaHHe CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0Opa3ue OpraHn4eckoro Mupa

4.1

4.2

4.3

buonoruueckoe paszHooOpazue opranu3moB. CoBpeMeHHash CHUCTeMa OPraHMYECKOTO MHpa.
[Tpunnumne! knaccuduxauu opraHu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIINBI OPTaHU3MOB.
OcoOeHHOCTH CTPOCHUS U KU3HEEATEIBHOCTH OHOKIIETOUYHBIX OPTaHU3MOB. baktepun, apxeu,
OJTHOKJICTOYHBIC TPUOBI, OJHOKIIETOYHBIC BOJOPOCIH, JApyrue mnpoTUcThl. KomoHuanbHBIE
OpraHu3Mbl. J[Br>KeHHE OJHOKIETOYHBIX OPTaHM3MOB: aMEOOMIHOE, KTYTUKOBOE, PECHHYHOE.
3amuTa y OJHOKJIETOYHBIX OpPraHU3MOB. Pa3apakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucol

MHorokieroynsle pacteHus. B3auMOCBA3b 4acTel MHOIOKJIETOYHOIO OpraHusMa. TkKaHw,
OpraHbl M CHUCTEMBI OPraHOB MHOI'OKJIETOYHOrO opraHu3ma. OpraHmsm Kak €IWHOE LEJOe.
Txanu pactenuil. Tunbl pacTUTENBHBIX TKaHEH: oOpazoBaTelbHAasl, MOKPOBHAs, MPOBOJALIAL,
OCHOBHasi, MexaHunyeckass. OcoOeHHOCTH cTpoeHus, (QYHKIUI M pacroyioKeHHs TKaHEeW B
opraHax pacTeHUU

BereratuBHble M TreHepaTUBHbIE OpraHbl pacTeHui. DYHKIUMU OPraHoB U CHCTEM OPraHOB.
Kapkac pacrenuii. JIBuskeHME MHOTOKJIETOYHBIX PACTEHHI: Tponu3Mbl U HacTuu. [lornomenue
BOJbI, YIJIGKUCJIOTO Ta3a W MHUHEPAJTbHBIX BEUIECTB pACTEHUAMH. JIpIXaHHE pACTCHHII.
Huddysus ra3oB yepe3 MOBEPXHOCTh KIETKUA. TPaHCTIOPTHBIE CUCTEMBI pacTeHU. Brijenenne
y pacTeHuil. 3ammura y MHOIOKJIeTOuHbIX pacteHuid. Kyrtukyna. CpencrBa maccHBHOM H
XUMHUYECKOM 3aIUTEl. OUTOHITUEI.

PazapakuMocTh 1 peryssius y opranu3MoB. Pa3ipakuMoCTh U peryJisiliisg y MHOTOKJIETOUHBIX
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pacteHuid. PocToBbI€ BellecTBa U UX 3HAYCHUE

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3aMMOCBS3b YacT€i MHOIOKJIETOYHOIO OpraHusma. TKaHwu,
Opranbl M CHUCTEMbl OPraHOB MHOIOKJIETOYHOTO opraHu3ma. OpraHu3M Kak €IMHOE IIEJIO€.
TI'omeocTa3. TkaHM >KMBOTHBIX M 4UYeJIOBeKa. THWIBI JKMBOTHBIX TKaHEHM: »SIUTEINaIbHAs,
COCIMHMTEIIbHASI, MBbIIIeYHasi, HepBHass. OCOOCHHOCTH CTpOCHUS, (PYHKIIMI W PaCIONOKEHUS
TKaHEW B OpraHax KUBOTHBIX U YEJIOBEKA

4.6

5.1

Opranbl U cUCTEMBl OPraHOB >KMBOTHBIX. DYyHKIMU OpPraHoB U cucTeM opraHoB. Omopa Tena
opranu3moB. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHblii u
BHYTpeHHuU# ckener. CTpoeHue U TUIIBI COEAMHEHNS KOCTEN.

JIBrK€HHE MHOTOKJIETOYHBIX JKUBOTHbIX. [luTanue xuBOTHBIX. IluTaHme NO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®KUBOTHBIX. KoskHOE nbixanue. XKabepHoe u IEroyHoe AbIXaHue.

JIpIXaHrWe TO03BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHHUS JETKUX
ITI03BOHOYHBIX KUBOTHBIX. JlpIXaTe/IbHAs CUCTEMA YEJIOBEKA. MeXaHU3M BEHTWIALMM JIETKUX Y
NTALl M MJEKONUTAIIMUX. TpaHCHOPT BEUIECTB Yy OPraHU3MOB. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOCHas cuCTEMa I103BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOIIOLHUOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplieneHue y opraHu3MoB. BblieneHue y >KHBOTHBIX.
CokparurenbHble Bakyoiau. Opranbl BblaeiaeHUs. CBsA3b IOJOCTU Tela C KPOBEHOCHOW M
BBIICJIUTENIBHON ~ cUcTeMaMu. BbljeneHne y TNO3BOHOYHBIX —JKMBOTHBIX. 3amura Yy
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOIHBIE.

PasgpaxxuMocTs M perynsauus y opraHu3moB. PaznpakxumMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcuchl. PaznpaxuMocTh U perysiiusi y MHOTOKJIETOUHBIX pacTeHuid. PocToBble BemiecTBa u
UX 3HAYCHUE.

HepBHas cucrema u pediaexTopHas peryisiuss y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas
cUCTeMa U €€ OT/AeIbl. DBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHUSI HEPBHON CUCTEMBI Y )KMBOTHBIX.
PazpaGotka anroputMoB M mnporpamMMm i 3((eKTUBHONW (YHKIHMOHATIBHOM aHHOTAIUMH
F€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa0OJOMOB MMKPOOPraHU3MOB, pPaCTEHUH,
JKUBOTHBIX U YEJIOBEKA

OpraHI/I3M YCJIOBCKA U €10 3JOPOBLE

Oprasbl U cUCTEMBl OpraHOB uejoBeka. OTAENB TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX.
Pednexc u pednexropnas nyra. bezycnoBusie u ycnoBHbIe pediiekchl. ['yMopanbHas perynsuus
W DSHJOKPUHHAS CHUCTEMa J>KMBOTHBIX W 4YeloBeKa. JKene3bl HHIOKPUHHOM CHCTEMBI M HX
rOpMoOHBI. /lelicTBue TOpMOHOB. B3aMMOCBSA3b HEPBHOM M SHAOKPUHHOW cucTeM. ['mrnoranamo-
runoduzapHas cucrema. Peduiekc u pedriektopHas ayra. beycnoBHbIe B YCIOBHBIE pedIEKCHI
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3amuTa opranusma ot 6onesHeld. IMmyHHasi cucteMa 4enoBeka. KieTouHbI U ryMOpasbHBIH
UMMYHUTET. Bposx€HHBIN, pruoOpeTéHHbIi ciennpuyeckuii UMMyHHUTET. Teopus KIOHAIbHO-
cenektuBHOro ummyHnuteta (I1.0pmux, @.M.bepner, C.Tonerasa). BocrnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHTETA B Pa3BUTUN CHCTEMHBIX 3a00JeBaHUN

KpoBeHocnass cucrema u e€ opranbl. Cepine, KpPOBEHOCHBIE COCyIbl U KpoBb. Kpyru
KpoBooOparieHusi. Pabora cepama u e€ perymsus

5.4

5.5

Jbixanue uenoBeka. Juddys3us razoB yepe3 NOBEPXHOCTh KIETKH. JlpIxaTenbHas cucTeMa
yesoBeKka. JpIxaTenbHas MOBEpXHOCTb. Perymnsuus apixanus. JlprxateibHble 00bEMBI

[MumeBapurensHas cucremMa YeJI0BEeKa. Otnenbl MUIIEBAPUTETHHOTO TpakTa.
[TummeBapuTenbHbIe Kene3bl. BHYTpHUIIOI0CTHOE M BHYTPUKIIETOYHOE MUIIEBAPEHUE

5.6

ITokpoBsl 1 ux npousBonHble. Opranbl BeineneHus. [Touku. CtpoeHne u yHKIMOHUPOBAHUE
Heppona. dunmbTparus, ceKperus 1 00paTHOE BCAaChIBAaHWE KaK MEXaHHU3MbI PaOOTHI OPTaHOB
BbIesieHus1. OOpazoBaHHe MOYH Y YEIOBEKA

5.7

I[BI/I)KCHI/IC yeJIOBeKa: MbIleuHasa cucrtema. CKeJIeTHBIE MBIIIINBI 1 UX pa60Ta. CTpOeHI/Ie 1 THIIbI
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COE€IUHEHUS KOCTEN

Teopus 3Bontonuu. PazBuTtue xnu3Hu Ha 3emie

6.1

6.2

6.3

6.4

OpomonmonHas teopust Y. Jlapsuna. [lpeanoceliky BO3HUKHOBEHMS AapBHHU3MA. JKHU3HB U
HayyHas nesTenbHocTh Y. JlapBuHa.

JIBrokyue cuibl 3Boiouuu BuaoB 1o Y. /lapBuHy (BbICOKash MHTEHCHBHOCTb Pa3MHOKEHHUS
OpraHM3MOB, HAcleJACTBEHHAass H3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBAHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBII 0TOOD).

Odopmnenne cunternueckoi Teopun HBonmonuu (CTD). HedTpanbHas Teopusi SBOJIOLHH.
CoBpeMeHHasE SBOJIIOLIMOHHAS OMOJOTHs. 3HAUCHHE BOJIIOLMOHHON Teopuu B (POpPMUPOBAHUH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPa

[lonmynaumss Kkak osyeMeHTapHas eauHuna sBosolud. CoOBpeMEHHbIE METOAbl OLICHKH
TEHETHYECKOT0 pa3zHooOpa3usi M CTPYKTYphl momyisnuii. M3menenue reHodoOHIA MOITYIISIIHH
KaK 3JIEMEHTapHOE HBOJIOIMOHHOE sABJICHHE. 3aKOH reHeTndyeckoro pasHoecus J[x. Xapau, B.
Baitn6epra.

OneMeHTapHble  (DAaKTOphl  (IBMDXKYILME CHJIBI) 3BOJIOUMH. MyTalMOHHBIM  mpolecc.
KomOunatuBHass m3MeHYMBOCTh. Jlpeil) TeHOB — cirydaiiHble HEHANpaBICHHBICE H3MEHEHUS
qyacToT ajuiesedl B momymsanusax. O¢¢ekT ocHoBatens. Murpanuu. M3omsuus nomynsuuil:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OHOIOTHYecKast (PenpoTyKTHBHAS).

EcrecTBeHHbIil 0TOOp — Hampapistomuil GakTop 3Botonuu. POpMBI €CTECTBEHHOro 0TOOpa:
JBIDKYIIUH, CTAaOMITM3UPYIONINH, pa3phiBatonui (Au3pynTuBHbIN). [TomoBoit oTOOD.
[IpucnocoOaeHHOCTh  OpraHM3MOB  KaK  pe3ysibTaT  MMKpPO3BOMIOLMHU. Bo3HHKHOBeHHE
npucrnocodaeHnid y oprann3MoB. Apomopdo3ssl 1 uanoanantanuu. [pumepsr npucnocoOneHuit
y oprann3mMoB. OTHOCHUTENBHOCTh MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpa3oBaHue Kak pe3yibTaT MHUKPOIBOIIOLMH.
M3onsauus — ximovyeBod (akrtop BumooOpazoBanus. IlyTm u cmocoObl BHA00Opa30BaHUS:
ajutonaTpudeckoe (reorpaduueckoe), CHUMIATPUYECKOE (IKOJIOTHUECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JaureabHOCTb SBOTOIUOHHBIX ITPOLECCOB.

Mexann3mbl (GopMHUPOBaHUS OMOJIOTUYECKOTO pa3HOO0pasusl.

Pone  sBomOLMOHHONW  Ouojoruu B pa3pabOTKe HAy4yHBIX  METOJOB  COXpPaHEHMs
O6uopa3zHoo0pazus. MHKpPOIBOMIONNS M KOIBOJIIOLMS Mapa3uTOB U MX X035€B. MexaHHU3MbI
(dhopMUpOBaHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOpHOBI ¢ HE

Metoapl u3yueHuss Makpol3BoironuH. llameoHTonornyeckne MeTolbl H3YyUEHUs SBOJIIOLMH.
Ilepexonnbie GOpMBI U GUITIOTEHETUYECKHE PSIIbI OPTaHU3MOB.

buoreorpaduueckue metrosl uzyueHus sBomonuu. CpaBHeHue Guopsl U payHbl MaTEPUKOB U
ocTpoBoB. bruoreorpapudecknue odnacti 3eminu. Buabl-5HAEMUKN U PETUKTHI.
OMOpHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUYECKHE METOJbl H3YUYEHHUS OSBOJIOIHH.
I'eneTnyeckne MeXaHU3MBbl HBOJIIOLIMM OHTOTEHE3a M IOSBJICHMS IBOJIIOLIMOHHBIX HOBIIECTB.
['oMonornyHble U aHAOTUYHbBIE OpraHbl. Py1MMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
TeHEeTHYECKHue, OHOXMMHUYECKME ¥  MaTeMaTHYeCKHE METOAbl HM3Yy4YCHHsS  SBOJIOLHUU.
I'omonornunsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETUYECKUX JePEBbEB.
XPpOMOCOMHBIE MyTallu{ U 3BOJIIOLHSI TEHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBmiIa) HBOMIONMUA. HeoOpaTHMOCTh HBOMIOIUU. AmanTHBHAS
panuanus. HepaBHOMEPHOCTbh TEMIIOB BOJIIOIIUH

Hayunble TunoTe3sl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOHoreHnes u nancnepmusi. Jlonay4nsle
NPEJCTaBICHUs O  3apOXKICHUM JKM3HM  (KpealuMoHH3M). ['umoresa  MOCTOSIHHOTO
camMo3apOo’KJIeHUs XKU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnannany, JI. [lactepa.
IIpoucxosxaeHne Ku3HN U acTpoONOJIOTHUsl.

OcHoBHbBIE 3Tambl HeopraHudeckon sBotonuu. Ilmanerapnast (reosoruyeckas) SBOJIIOLMSL.
Xumuueckasi 3BOJIOLUSA. AOGHOT€HHBIH CHHTE3 OpPraHMYECKHUX BELIECTB U3 HEOPraHMYECKHX.
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6.5

Ombir C. Mumepa u I'. HOpu. OOpazoBanue monuMepoB u3 MoHOMepoB. KoauepBarHas
runote3a A.M. Omapuna, rumore3a mnepBuuHOro OyiaboHa Jk. XomaeiHa, reHeTHYECKas
runore3a . Mémrepa. PubGosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIJIETKH.

Hctopus 3emin u metoabl €€ u3ydeHus. MckonaeMple opraHndeckie oCcTaTku. I'eoXpoHoiIorus u
e€ meroabl. OTHOCHUTENbHAS U a0COIOTHAS T€OXPOHOJIOTHS. ['e0XpoHOIOruyecKas mKaia: S0HbI,
3pbI, IEPUOJIBL, ATTOXH.

HavanbHple sTanbl opraHmyeckodl sBosonuu. llosiBaeHue M 3BOMIIOLUS MEPBBIX KIETOK.
OBomonuss Merabonu3ma. Bo3HMKHOBeHHE MepBbIX 3KocucTeM. COBpEeMEHHBIE MHKPOOHBIC
OMOIUIEHKM Kak aHajlor mepBbiX Ha 3emse coobmectB. Crtpomartonuthl. IIpokapuotsl u
JYKapHUOTBHI.

[Ipoucxoxaenue sSykapuoT (cuMOuOreHe3). OBOJIOIHOHHOE TMPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIONUH BHICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHil. Beixon
pacteHuid Ha cymy. [losiBlieHHe CIOpPOBBIX pacTeHUM M 3aBoeBaHME UMM cymu. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tamnbl BOJIOLUHN KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bI KUBOTHBIX. Benackas
dayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIIOB. [IepBbIe XOpI0BBIC )KHBOTHEIC.
XKuzup B BOoAe. OBomronUs MMO3BOHOYHBIX. [IpoucxoxaeHue amPuOUd ©  PENTUIHIA.
[Tpoucxoxaenne MiIeKonurarommx W ntull. [IpuHmun kimoueBoro apomopdosa. OcBocHHe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie 1O dpaM W TEpUOJAM: apxei, MPOTepo30H, Maneo30i, Me3030H,
KaifHO30#. OOmas XapakTepHCTHKa KJIMMaTa W TeOoJOrHYeckux mpoieccoB. [losBieHue wu
paciBeT XapaKTEpHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCIOBUS W BIMSHUE HA Ta30BbIH
cocTtaB atMochepsl.

MaccoBble BBIMHpPAaHHUSI — DKOJOTHYECKHME KPHU3HUCHI Tpouuioro. [IpudyuHBI W clencTBus
MaccoBBIX BIMUpaHHil. COBpeMEHHBIN IKOJIOTUUECKUN KPU3UC, €T0 OCOOEHHOCTH

Pasnensl n 3amaun anTponosoruu. Metoasl anTpomnosiornd. CTaHOBJIEHHE NPEACTABIECHUN O
MIPOUCXOXACHUN YenoBeka. COBpeMEHHbIE Hay4HbIE TEOPUH.

CxoncTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE uenoBeka. CBUIETENbCTBA
CXOJCTBAa YEJIOBEKAa C JKMUBOTHBIMHU: CPaBHUTEIbHO-MOPQOJIOTHYECKHE, 3MOPHOIOTUYECKHE,
¢usnonoro-o6MoxuMuUeckue,  mnopefeHyeckue.  OTAMYMS ~ YeIoBeKa  OT  JKUBOTHBIX.
[IpsiMoxo’keHNEe UM KOMIUIEKC CBSI3aHHBIX C HUM IpHU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra H
BTOPOU CUTHAJIbHOU CUCTEMBI.

JBuwxymie cuibl (GakTopbl) aHTpONOreHe3a: OMOJIOTHYECKue, couuaabHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcCHOBHBIE CTaJMM AHTPOIOTEHE3a. ABCTPAJIONUTEKH — JABYHOTHE TIpeAKW Jrojei. Yemosek
YMEIbIi, TIEpBbIE M3TOTOBIEHUS OPYAUil Tpyda. UenoBek NpSIMOXOIALIMI U NEPBBIM BBIXOA
moaeit 3a npenensl Agpuku. Yenosek reiinensoeprekuii — o0y Npeaok HeaHIepTaaIbCKOTo
4elloBEKa M 4eJOoBEeKa pa3yMHOro. UenmoBeK HeaHIEPTalIbCKUM Kak BHJ JIIOJAEH XOJIOJHOTO
KInMara. YenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKMI 4YEJIOBEK, OCBOCHHE
KOHTMHEHTOB 32 npeaenamMu AQpukH.

DBOJIIONMS  COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBIM OTOOp B TMOMYJANMIX YeTOBEKA.
MyTanuoHHbli nponece u noaumopdusm. [lonmymsuroHHble BOTHBL, Apeiid reHOB, MUTpaLUs |
«3((eKT ocHOBATENS» B MOMYJISALMUAX COBPEMEHHOI'O YEI0BEKa.

Yenoseueckue pacbl. lloHatue o pace. bosblime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (IKBaTOpHaIbHAs), MOHTOJIOWHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacceleHusl 4YeJoBeKa MO IulaHeTre. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh ~ pacu3Ma. [IpucrocOOIEHHOCTh  4elnoBeKa K Pa3HbIM  YCIOBUSIM
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7.1

OKpy’Kartomien cpeabl. BnusiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U
(bHU3HONIOTHIO YeNloBeKa

DKOCHCTEMBI ¥ IPUCYIIHE UM 3aKOHOMEPHOCTH

Pa3nens! u 3amaun sxonoruu. CBSA3b YKOJIOTUH C IPYTUMH HAyKaMH.

Mertoabl skonoruu. IloneBbie HaOrOAEHUS. DKCHEPUMEHTHI B HKOJOTHH: IPHPOJIHBIC U

naboparopubie. MoaenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKPYXKAIOIIeH Cpelibl: JIOKAIbHbIH,
PETHOHAIBHBIN U MI00ATBHBIH

7.2

7.3

DKkonoruveckre (GakTopbl U 3aKOHOMEPHOCTH MX neicTBus. Kimaccuduramuss 3K0IOTHIECKUX
(bakTopoB: abuoTtnyeckue, OUOTHUECKUE, aHTponoreHHble. O0IMe 3aKOHOMEPHOCTU JeHCTBUSA
skosoruueckux (akropos. Ilpasmio muaumyma (K. Ilnpenrens, 0. JInbux). TonepanTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue (akropel. CBeT Kak dsKomorndeckuid ¢axrtop. JlelicTBHE pa3HBIX y4YacTKOB
COJIHEYHOI'O CIIEKTpPa Ha OPraHU3Mbl. DKOJOTMYECKUE IPYMIbl PACTEHUH U MKUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHasibHas posib cBera. doronepuoausm.

Temneparypa kak skonoruyeckuit akrop. JleiictBue TtemmnepaTypsl Ha OpPIraHU3MBI.
[ToiikumoTepMHBIE ¥ TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC M CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxHocts kak skonorndeckuil gakrop. I[Ipucnocobnenus pacTeHuil K MoaiepKaHuo BOJHOIO
Oananca. Krmaccudukamnus pacTeHHid 1O OTHOIICHHIO K Boje. IlpucrocoOneHus >KMBOTHBIX K
M3MEHEHUIO BOJHOTO peXUMa.

Cpensl oOWTaHMsS OPTraHMU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, TIIOYBEHHAs, TIIyOWHHAS
MIOJIIOYBEHHAs, BHYTpPUOpraHu3MeHHas. DHU3MKO-XMMHUYECKHEe OCOOEHHOCTH Ccpel OOMTaHUs
opranu3MoB. [Iprucnoco0ieHns OpraHu3MoOB K KU3HHU B Pa3HBIX Cpeax.

buonornveckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE M TOAWYHBIE PUTMBI.
[TprucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIIOBHMA KHU3HH.

XKuznennole Qopmbl opranusmoB. Ilonartue o xusHeHHOM Qopme. JKusHeHHbIE (HOpMBI
pacTeHMii: JepeBbs, KYCTAapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbI, OJHOJETHUE TPABHI.
XKuznennole (GOpMBI KUBOTHBIX: THJIPOOMOHTBHI, T€OOMOHTHI, a’pOOMOHTHEL. (OCOOEHHOCTH
CTPOEHHS U 00paza KU3HU.

buotnueckue Qakropbl. Buasl 6MOTHUECKUX B3aWMOJICHCTBUNA: KOHKYpPEHIMS, XUIIHUYECTBO,
cumbno3 u ero Qopmel. IlapazuTu3m, Koomepamus, MYTyalu3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxieOHMuYecTBO). Herpoduyeckue B3aUMOACHUCTBUS  (TONHMYECKHE,
dbopuueckue, dadbpuueckue). 3HauyeHHE OMOTHYECKUX B3aUMOJEHCTBUM [IJIsi CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIIMI KOHKYPEHTHOTO UCKITIOUEHUS

DKOJIOTHYECKUE XapaKTEPUCTHKU momysiiuu. [lomynsamust kak Ouosormyeckas cucrema. Poub
HEOJIHOPOJAHOCTH Cpelbl, (U3NYECKUX OaphepoB M OCOOCHHOCTEH OHOJIOTMU BHJIIOB B
(GOpMUPOBAaHMM  MPOCTPAHCTBEHHON  CTPYKTYphl momyisiiuil. OCHOBHBIE  MOKa3aTelu
MOMYJISAUUHU: YHUCIEHHOCTh, IUIOTHOCTh, BO3pAaCTHAs M II0JOBas CTPYKTYpa, POKIAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoyoruueckas CTpykTypa mnomyisuuud. OIlleHKa YHCIEHHOCTH monyjsauuu. JnHamuka
MOMYJISIUUK U €€ peryysinusa. buotnueckuii moTeHnuman nonyassuui. MoaenupoBaHue TMHAMUKA
nonyiusauuu. KpuBble pocTa 4YHCIEHHOCTH mnomyisuud. KpuBble BbDKUBaHUs. Perynsuus
YUCJICHHOCTH TOMYJIALUNA: PoJib (aKTOPOB, 3aBUCANIMX M HE 3aBUCAIIUX OT TUIOTHOCTH.
DKojoru4eckue crpareru BuaoB (r- u K-crparerun).

[Tonstne 00 »dKojJorMyeckod Hume Buaa. Mecroobutanue. MHoromepHass MOCIHb
skoJsiornyeckor Humm /x.M. Xatuuncona. Pazmepsl skonornueckoil Humu. [lorenuuansuas u
peanr30BaHHAs HUILIH.

Buxg xak cucrema mnomymsiui. Apeansl BUAOB. BuIbI M UX KU3HEHHbIE CTpaTErHH.
3aKOHOMEPHOCTH MOBEJAEHUS U MHUTPALM JKMBOTHBIX. brolornueckue MHBAa3MU 4y>KEPOHBIX
BHUJIOB
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7.4

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeEXIy OpraHM3MaMu B
ouoreHoze. DkocucremMa Kak OTKpbITas cucrema (A.[x. Tencnu). OyHKIMOHAIBHBIC OJOKH
OpPTaHU3MOB B HKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAyLEHTHl. TpoQuuecKkue ypOoBHH.
Tpoduueckue nenu u cetu. A6uornyeckue 610Ku dKocucTeM. [1ouBBI U MBI B 3KOCHCTEMAX.
KpyroBopoT BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeaum HKOCUCTEMbl. buomacca M mpoaykuus. ODKOJIOTMYECKHE HUPAMUIbI
qrcen, OMoMacchl U YHEPTUH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKieccuH. llepBUYHBIE U BTOpUYHBIC
CYKLIECCMM M MX IPUYMHBL. AHTPOIIOTEHHbIE BO3JEHCTBHA Ha cykueccuu. KimmakcHoe
cooOmiectBo. bropaznooOpazue M MOJHOTAa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH
COOOLIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATpO’KOcUCTEMA. ATpOLIEHO3.
Paznnuns Mexay aHTpOIOr€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas ¢uopa u dayna.
CuHanTponuzauus TropoAckoil (¢ayHbl. buonmormyeckoe U  XO3AHCTBEHHOE 3HAa4YECHHE
arposkocucTeM MU ypOosKocucTeM.  3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICHCTBUI OPTraHU3MOB B DKOCUCTEMAX.

[lepeHoc »HEpPruu M BELIECTB MEXAY CMEKHBIMU 3KOCUCTEMaMHU. Y CTOWYMBOCTh OPraHU3MOB,
MOMYJISILUI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3EHCTBUIM

7.5

buocdepa — obmeruranerapaast 000j09ka 3eMIIH, T CYIIECTBYET WJIH CYIIECTBOBAIA JKU3Hb.
Yuenune B.W. Bepuaackoro o 6uochepe. Obmnactu Ouocdepsl u e€ cocran. JKuBoe BelecTBO
O6uocdeps! u ero QyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobeHHocTn Ouocdepsl Kak TI10OANbHOM
sKkocucTeMbl. JluHammueckoe paBHOBecue B Ouochepe. KpyroBoporsl Bemliects U
OMoreoXMMHYECKHe UKIBI (YIiiepo/a, a3ota). PUTMuuHoCTh siBeHuit B 6uocdepe.
3onanbHOCTh OMocdepnl. [lonstre o 6rmome. OCHOBHBIE OMOMBI CYIIIW: TyHApPa, XBOWHBIE Jieca,
CMEILIaHHblE U UIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHbBI, IyCTHIHHM, TPOIHMYECKUE Jieca,
BbICOKOTOphs. Kinmar, pactutenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (pyHKIUS >KUBBIX CHCTEM, OIIEHKa UX PECYpPCHOro MOTEeHLuala U OunochepHbIX
byHKIMI

7.6

DKOJIOTHYECKUE KPU3UCHI U WX MpUYHHBL. Bo3zieiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHue
BO3YIIHOM cpenbl. OXpaHa BOo3ayxa. 3arpsi3HEHNE BOJHOM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Paspymenune noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kinmMmara.

AHTpPOIIOT€HHOE BO3ECHCTBUE HA PACTUTENBHBIM M KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl mpupoabl. Kpacueie kuuru. Oco6o
oxpansiemble npupoausie Tepputopun (OOIIT). boranuyeckue caibl ¥ 300J0TrMYECKHE MAPKH.
OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO pa3BUTHS 4YeJIOBEYECTBA W NPUPOIbL. PanuoHambHOE
IIPUPOJIOTIONIB30BAHHUE U COXPaHEHUE OMOJIOTMUYECKOr0 Pa3sHOO0pa3us 3eMiu
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buosnorus. buonoruveckue cucteMsl u nporiecchl; 10 knacc. yriryonenHoe ooyuenue Tepemo A.B.,
[TerpocoBa P.A. OGuiecTBo ¢ orpanndueHHon oTBeTcTBeHHOCThIO « MO MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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