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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueGHOMY mpenmetry "buonorusa" (manee - OMoJIOTHs) HA YPOBHE CPEIHEr0 0OIIero
oOpa3zoBanms pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, @PI'OC COO, Konuenuuu npenoaaBanusi yueOHoro npeamera «buonorus» u
OCHOBHBIX IOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsii npeamet «buonorusy yriryonénnoro ypoBas uzydeHus (10—11 kimaccer) BISETCS OJHUM U3
KOMIIOHEHTOB IpeAMETHON obsacti «EcrecTBeHHO-HayuHble npeaMeTb». CornacHo nonoxeHusm PI'OC
COO mnpodunpHble y4yeOHBIE MPEIMETHI, HM3y4aeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBIISIOTCS CHOCOOOM
muddepeHnman  00ydeHUsT Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS W IPU3BAaHBI 00ECIICUUTH
MIPEEeMCTBEHHOCTh MEX]Ly OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEIHUM MpOo(deCCHOHAIbHBIM U BBICIIUM
oOpazoBaHueM. B TO ke BpeMs KaxIblii W3 3THX Y4eOHBIX NMPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha
INPUOPUTETHOE pelIeHre 00pa30BaTENIbHBIX, BOCHHTATEIBHBIX M Pa3BUBAIOMIMX 337134, CBA3aHHBIX C
npodopueHranueit 00yJaronmxcs 1 CTUMYJIHPOBAHHEM HUHTEpeca K KOHKPETHOU 00J1acTH HAy4YHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEN, MEIULIUHOM, SKOJIOTHEH, ICUXOJIOTHel, CHOPTOM UITU BOCHHBIM JIEJIOM.

[Iporpamma o yueOHOMY Tipeamety "buosorus" naét mpeacTaBieHUE O METU W 33Ja4ax U3YYCHHS
yueOHOro mpenMera «buonorus» Ha yriyOnEHHOM YpOBHE, ONpeaemseT 00s3aTeibHOe (MHBApHAHTHOE)
MPEeIMETHOE COJIep’KaHue, ero CTPYKTYpUpOBAaHME MO pa3jeiiaM U TeMaM, paclpellelieHHe IO Kiaccam,
PEKOMEHIYEeT TMOCIeI0BaTeIbHOCTh HM3yUeHUs Y4eOHOro Marepuana C Y4YETOM MEXMNPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO IpoIlecca, BO3PAcTHBIX OCOOEHHOCTEH oOywaromuxcs. B
[porpaMMe o OHOJIOTMH pealr30BaH NPUHIUI MPEEMCTBEHHOCTH C HU3YYEHHUEM OWOJIOIMM Ha YpPOBHE
OCHOBHOTr0 0011ero o0pa3oBaHus, Oiarogaps 4eMy IpOCMaTpUBAETCsS HANpPaBIEHHOCTh Ha IMOCIEAyoIee
pa3BuTHE OWONOTHYECKMX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTABICHUI O 3J0pOBOM 00pa3e *U3HU, HA BOCIIUTaHHE
OEpeKHOTO OTHOIICHUS K OKPY’KaloIIel MpupoAHOu cpene. B mporpamme 1mo OMONIOTHH TakKe MOKa3aHbI
BO3MOXXHOCTH yueOHoro mpenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k muaHupyeMbiM
JTUYHOCTHBIM, METanpeIMETHbIM U MPEAMETHBIM pe3ylbTaTaM O0Oy4deHHs U B (POPMHPOBAHMH OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIbHON JEATENILHOCTH 00YYaroIIMUXCsl 10 OCBOEGHHUIO CO/AEPKaHUS OMOJIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus.

VYuebublil npeamer «buonorus» Ha ypoBHE CpeHEro oo1ero o0pa3oBaHus 3aBepiaeT OnoJI0rH4ecKoe
o0Opa3oBaHHe B IIKOJIE ¥ OPUEHTUPOBAH HAa pacIIUpPEeHHE U YriayOJieHWe 3HAHUM O0YyYaromMXcs O >KMBOU
MIPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUN U OMOJIOTUN Pa3BUTHSI, T€HETHKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHHUS U SKOJIOTHH.

Nzyuenne yueOHOro npeamera «bruonorus Ha yriryOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha TOJATOTOBKY
o0yyaromuxcs K MOCIEIyIoIEeMy MOJIYYeHHUI0 OMOJIOTMYECKOro oOpa3oBaHMs B By3aX M OpPraHU3ALUAX
cpeHero npogeccuoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpKaHHsI COCTABIISIET CUCTEMa OMOJIOTHYECKUX
3HAHWW, TOJYYEHHBIX NPU H3YYEHHH OOYyYarolIMMHUCA COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3/esioB
OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOMYYaIOT pPa3BUTHE.
Tak, pacmmpeHsl U yrayOJeHbl OMONOTMYECKHME 3HAHWS O PACTCHHsIX, KUBOTHBIX, Tpudax, OaKTepusx,
OpraHM3Me 4YeloBeKa, OOIIUX 3aKOHOMEPHOCTSX MKU3HHU, JONOJHUTEIBbHO BKJIIOYEHBI OHOJIOrMYecKue
CBEJICHUSI MPUKIATHOTO M IMOHCKOBOIO XapakTepa, KOTOPbIE MOKHO HCIOJIb30BATh KaK OPHUEHTHUPHI JJIs
nocjenymomero BbiOOpa npodeccun. Bo3mokHa Takke HMHTErpanmus OMOJOTMYECKHMX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TTOTYICHHBIMH O0YYAIOIIMMHUCS PU U3YYCHUU (PU3UKHU, XUMUU, Teorpaduun
U MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buosnorusa" oTpakaeT CHUCTEMHO-YPOBHEBHIH H
ABOJIIOIIMOHHBINA MOIXOABI K U3y4eHHI0 Ononoruu. COoriacHO UM, U3Y4YaroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHBIC JJIS KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3AINH, SBOIOIMHA OPraHMYEeCKOro MUpa Ha 3emIie,
COXpaHEeHHUsI OMOJIOTHYECKOTO pa3zHooOpasus TiaHeTsl. Tak, B 10 kiacce U3ydaroTcsi OCHOBBI MOJICKYIISIPHOM
1 KJIETOYHOW OHMOJIOTHH, SMOPHOJIOTUA U OMOJIOTMH Pa3BUTHS, TCHETHKH U CEJIEKIIUU, OMOTEXHOJOTHH U
CUHTETUYECKON OMOJIOTHH, aKTyalIU3UPYIOTCS 3HAHHUS OOydarommxcs Mo OOTaHUKE, 300JI0TMH, aHATOMUH,



¢usnonorun yenoseka. B 11 kiacce m3y4aroTcsi SBONIOIMOHHOE YYEHHE, OCHOBBI SKOJIOTMHM U y4YEHHE O
ounocdepe.

VYuebublii npenmer «buonorus» mnpu3BaH 00ECHEUUTh OCBOCHUE OOYHYAIOIIMMHUCS OMOIOTHYECKUX
TEOpUN U 3aKOHOB, WJICH, NPUHLMIIOB U IPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpa, 3HAHUH O CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISALuH,
OMOIIeHO3a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEAOBAHUAX B
OMOJIOTMH, TPUKIAJHBIX AaCHEeKTaxX OMOJOTMYeCKMX 3HaHWW. [lig pasBuUTHS M TOAAEpKaHHS HHTEpeca
o0yyaromuxcs K OMOJIOTUU HapsALy CO 3HAUYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COACPKaHUN
MIPOrpaMMBbI MO0 OHMOJIOTUU MIPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAaHOBJICHUS U Pa3BUTHUS TOM WM MHOM
o0nacT OHOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEUICHHE Ba)KHEUIINX
OMOJIOTMYECKHUX U SKOJOTHYECKHUX TPoOIIeM.

Lenp wu3yuenus yueOHoro mnpeamera «buonorus»y Ha yriyOJEHHOM YpOBHE — OBIAJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHne YMEHHUI HCIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HMHTEpeca K ONpeAeNEéHHOW o0iacTu
npoeCCUOHATLHON JIEATENIFHOCTH, CBS3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBeleHHS JUIs
IIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsl.

Hoctuxenne uenu u3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriyOn€éHHOM YpOBHE
o0ecrnieunBaeTcs pelieHueM CIEAYIOIUX 3a/1ay:

OCBOCHHE 00YYAIOIIMMUCS CHCTEMBI OMOJIOTMYECKIX 3HAaHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSX,
KOHUENIUAX, THUIO0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U IPaBWJIAX, COCTaBISIOLIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KApTUHY MUPA; O CTPOCHUU, MHOT000Opa3uu U OCOOCHHOCTIX OHMOJIOTHYECKUX CUCTEM
(ky1eTKa, OpraHu3M, NOIMYJISAIUs, BU, OMOreoneHo3, 6uochepa); 0 BhIJAIOIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

O3HAaKOMJIEHHE OOydYarolMXCsi € METOJaMU IIO3HAHMS >KUBOM MPHUPOABI: HCCIEI0BATENbCKUMHU
METOAaMU OMOJIOTHUECKUX HayK (MOJIEKYJSIPHON W KIJIETOYHOM OHOJOrWu, 3MOPHOJIOIMH M OWUOJIOTHUH
Pa3BUTHSL, TEHETUKHU U CEJIEKIMH, OMOTEXHOJIOTMH U CHHTETHYECKOW OMOJIOTHH, aJeOHTOIOI MU, SKOJIOTHH);
METOJIaMU CaMOCTOSITEIBHOTO MPOBEIEHUsI OMOJOTMYECKUX MCCIEI0BaHUN B JIaOOpaTOpUU U B MPHUPOIE
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHNE);

OBJIa/IeHUE OOYYaIONIMMUCS YMEHHUSIMU: CAMOCTOSITENIbHO HAXOUTh, aHAJIM3UPOBATh M UCIOJIb30BATh
OMOJIOTHYECKYI0 MH(OPMALIMIO; TOJIb30BaTbC  OMOJOTMYECKOW TEPMUHOJOTHEH U CHUMBOJIMKOIM;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLHAIbHO-3KOHOMHUYECKMMH U 3KOJIOTHYECKUMU
po0JieMaMy YeJI0BEYEeCTBa; OLICHUBATh MOCJEICTBUS CBOEH JEATEIBHOCTH MO OTHOIIECHUIO K OKpYXKarollen
MPUPOJHOM cpefie, COOCTBEHHOMY 3710POBBIO U 3I0POBBIO OKPYIKAIOIIMX JII0]1ei; 000CHOBBIBATH U COOIIIOIATh
Mepbl MPOQUIAKTUKA MH(EKIMOHHBIX 3a00JIeBaHUI, NMpaBUiIa MOBEJCHHUS B TNPHPOJIE U obecreueHHs
0€30MacHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTU B UYPE3BBIYAMHBIX CUTYALUAX IPUPOJHOTO U TEXHOTE€HHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHbIE HayUHbIe OTKPBITHS B 00JaCTH OMOJIOTHY;

pa3BUTHE y 00yYaroIUXCcs HHTEUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA C
BBIJIAIOIIMMUCS OTKPHITUSMHU U COBPEMEHHBIMU MCCIIEIOBAHUSMH B OMOJIOTHH, PEIIaeMbIMHU €10 Ipo0ieMamH,
METOJI0JIOTHEN OHOJIOTHYECKOr0 UCCIIEIOBAHMSI, TPOBEIEHUS IKCIIEPUMEHTAIbHBIX UCCIIEI0OBAHNUN, PELICHUS
OMOJIOrMYECKHX 3aj1a4, MOJIEIUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 00YYAIOIIMXCS LIEHHOCTHOTO OTHOLIEHUS K KHBOW MPUPOJIE B IIETIOM U K OTAEIbHBIM €€
00BEKTaM U SIBICHUSM; (OPMHPOBAHUE HKOJIOTUYECKOHM, I€HEeTHYECKOH TI'PaMOTHOCTH, OOINEH KyJIbTyphI
MOBE/ICHUS B IPUPOJIC; MHTETPAI[UU €CTECTBEHHO-HAYYHbIX 3HAHMIA;

npuoOpereHue  OOYYaroIIMMHCS ~ KOMIIETEHTHOCTH B paIlOHAJIbHOM  IPUPOJONOIH30BAHUU
(cobmroneHne mpaBUJ TOBENEHHUS B TNPHUPOJAE, OXpaHbl BUIOB, SKOCHCTEM, OHOC(EphI), COXpaHEHUH
COOCTBEHHOTO 3/I0pPOBBS U 37I0POBbsI OKPYKAIOLINX Jr0/IeH (COOM0AeH s Mep MPO(UIAKTUKH 3a00JIeBaHHIH,
o0ecrnieueHre 0€30MaCHOCTH KU3ZHEACSITETbHOCTH B UpE3BbIUaliHbIX CUTYALUAX IPUPOAHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTMUECKUX 3HAaHUI U YMEHUI B MOBCEAHEBHOMN KU3HU;



CO3/1aHHE YCIIOBUHM AJIi OCO3HAHHOTO BbIOOpa OOy4YaIOMIMMUCS WMHAMBUAYAIbHON 00pa3oBaTelbHOM
TPaeKTOPHUH, CIOCOOCTBYIOLIEH MOCIIENYI0IEMY MpodeccnoHaIbHOMY CaMOOMIPEIEIIEHNI0, B COOTBETCTBUU C
MHIUBUAYAIbHBIMU UHTEPECAMU U TOTPEOHOCTAMU PETHOHA.

OO1m1ee yncI0 4acoB, OTBEICHHBIX HA U3Y4YeHHE OMOJIOTHH Ha YTITyOJI€HHOM YPOBHE CPEIHETO OOIIETo
oOpazoBanus, coctaBisieT 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEJICIIO).

OT60p OpraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHS OMOJIOTHH OCYIIECTBISETCS C YUETOM
cneun(UKA €ro COJAepaHWA M HANpPaBICHHOCTH HA MPOJOIDKEHHE OMOJOrMYECKOro oOpa3oBaHUS B
OpraHu3alusIX cpeaHero NpoheCcCUOHaIbLHOTO U BBICILIEI0 00pa30BaHMUs.

OO0s13aTeNIbHBIM YCIIOBHEM MPU O0yYEHUU OUOJIOTUU Ha YTITyOJIEHHOM YPOBHE SIBIISIETCSI IIPOBEACHHE
71a00paTOPHBIX U MPAKTUYECKUX paboT. Taxxke yyactue 00ydaronuxcs B BBITOJHEHUN MPOSKTHBIX U Y4eOHO-
UCCIICIOBATENIbCKUX paboOT, TeMaTHKa KOTOPBIX ONpEAESeTCS YYHUTEIeM Ha OCHOBE HWMEIOUIMXCS
MaTepualbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJHBIX YCIOBUM.

COILEPKAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue IporpaMMbl, BbIIEJIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY I'OCYJaPCTBEHHON UTOTOBOM
arrectaruu (I'NMA).

Tema 1. buosorusi kKak HayKka

CoBpemeHHas Ouosiorus — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BuUTUS OHOJIOTHU.
Buonornveckne Hayku W u3ydaemble UMM MpoOsiembl. DyHIaMeHTaJIbHBIC, MPHUKIAJHBIE W ITOMCKOBBIC
HAy4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouonorud B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
[Ipodeccun, cBsa3anHble ¢ Ouonorueil. 3HadeHHe OWOJIIOTMM B MNPAKTUYECKOM AEATEIbHOCTU YEIIOBEKa:
MEIUIINHE, CEIbCKOM XO03sIIICTBE, POMBIIIJIEHHOCTH, OXpaHe MPUPO/IBL.

JdemoncTpanuu

[Moptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseii, I'. Mennaens,
B. U. Bepnaackuii, U. I1. ITaBnos, . U. Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, Jx.
Yorcon, @. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKamMuy, «CucTeMa OMOTOTHYECKUX HAYK).

Tema 2. ’KuBble cucTeMbl U X U3YyYEeHHUE

JKuBble cucTeMbl Kak peaMeT n3ydeHus Ononorun. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO XUMUYECKOTO
COCTaBa, JIMCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTh M YNOPSIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb,
camMOOpraHu3alusl, CAMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alu *UBBIX CUCTEM: MOJEKYJISPHBIA, KIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIH,
MTOMYJISIIMOHHO-BUIOBO, SKOCUCTEMHBIN (OMOTeoneHoTuIecKkuii ), onocdepusiid. [Iporecchl, mpoucxosiime
B JKMBBIX cucTemax. OCHOBHBbIE MpU3HAKHU *KUBOro. JKu3Hp kak ¢opma cyiiecTBoBaHus Marepuu. Haykw,
M3YYalolllie KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3aLIUH.

W3ydenue xuBbIX cucreM. Metosbl 6uosornyeckoit Hayku. HabmogeHue, nusmepenue, SKCIepuMeHT,
cucreMarusanus, MmeraaHanni. [loHATHE O 3aBHUCHMOM W He3aBUCUMOW IepeMeHHOH. [limanmpoBanue
skcriepumenTta. [loctanoBka u mpoBepka rumore3. HyneBas rumnore3a. Ilonstue BbIOOpKM U €€
JIOCTOBEpPHOCTh. Pazbpoc B OMoiornyeckux AaHHBIX. OLEHKa JTOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB.
[IpuunHb HCKaKEHUS PE3YJITATOB SKCepUMEHTa. [IoHATHE CTaTUCTUYECKOTO TECTa.

JdemoHcTpauuu

Tabmuubl u cxembl: « OCHOBHBIE TIPU3HAKH KU3HNY, «bromornueckne cucremp», «CBOMCTBA KUBOU
MaTEpUN», « Y POBHU OpraHU3aLUH )KUBOW IPUPOIBD), «CTPOEHHE JKUBOTHON KIETKN», « TKaHU )KMBOTHBIX»,
«CHcTeMbl OPraHOB YEJIOBEUECKOro oprann3May, «buoreornenosy», «buochepar, «MeTopl n3ydeHus KUBOK
MIPUPOJIBD».

O6opynoBanue: J1aboparopHoe 0OOpyIOBaHME IS TPOBEACHUS HAOMIONCHHWA, W3MEPCHUMH,
SKCIIEPUMEHTOB.



IIpakTHyeckas padora «Vcronb30BaHWE PAa3IMYHBIX METO/IOB ITPU U3YUEHUH )KUBBIX CUCTEM.

Tema 3. brosorus Kierku

Kretka — CTpyKTypHO-(YHKIIMOHAIBHAS AUHHIA KUBOTO. VICTOpUS OTKpBITUS KIeTKU. PaboTsl P.
I'yka, A. JleBenryka. Knerounasa teopus (T. [lIBann, M. Ilneiinen, P. Bupxos). OcHOBHbIE 0JIOKEHUS
COBPEMEHHOM KJIETOYHOH TEOPUH.

MeToapl MOJIEKYJISIPHOM M KJIETOYHOM OWOJIOTMH: MHUKPOCKOIHUS, Xpomarorpadus, snekrpodopes,
METOJ MEUEHBIX aToMOB, Iu(epeHaIbHoe HeHTPUPYTHPOBaHNE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue
@urcuposannvix Kiemok. DIEKTpOHHAs MHKpockonusi. Koughoxanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) uzyueHue Kiemox.

JdemoHcTpauuu

IToprpersl: P. I'yk, A. JleBenryk, T. [llsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupr 1 cxembl: «CBETOBOM MMKPOCKOI», «IJNEKTPOHHBIH MUKpOcKom», «Mcropus pa3Butus
METOJI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl PACTUTENbHBIX, )KUBOTHBIX 1 OAKTEpUATbHBIX
KJIETOK.

IIpakTuyeckas padora «l3yueHne MeTo10B KJIECTOYHOM Ononoruu (xpomartorpadusi, S7IeKTpodopes,
muddepennnanbHoe neHTpudyruponanue, [1L[P)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKu

XHAMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- M YJBTPAaMHKPOdJEMEHTHl. Boxga m e€ poip Kak
pacTBOpUTEIS, PeareHTa, y4acTue B CTPYKTYpPUPOBAHUHU KIIETKHU, TEIUIOPEryIsui. MuHepaibHble BELIECTBA
KJIETKU, MX OMoJorudeckas poiib. Poiib KaTHOHOB U aHMOHOB B KJIETKE.

Opranudeckue BellecTBa KJIETKU. buosnornueckne mnonumepsl. benku. AMHUHOKHCIOTHBI COCTaB
oenkoB. CTpykTypbl OenkoBOi Moisiekyinbl. [lepBudHas cTpykTypa Oenka, MenTuaHas CBs3b. BropuuHas,
TpeTUYHasi, 4YeTBepTUYHasi CTPyKTypbl. JleHarypanus. CoiictBa OenkoB. Kiaccugukanus Oenkos.
buonoruueckue GpyHkuuu 0enkos. [lpuonuvt.

VYraeBoasl. MoHOCaxapH/ibl, JUCaXapUabl, OJIUIOocaXxapyu sl U noaucaxapuasl. OOIMiA MIaH CTPOSHUS
1 (GU3UKO-XMMHUYECKHE CBOMCTBA yriieBo10B. buonornueckue GyHKIUHN YIIIEBOAOB.

Jlumuger. TuapodunbHo-TUIpOPOOHBIE cBoMcTBa. Kiaccudukamus nunuaoB. Tpuriuiepumsi,
dochonunuapl, Bocku, crepouibl. bruonornueckue ¢pynkunu aunuaos. OOmue cBoiicTBa OMOIOTHYECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CAMO3aMBbIKaHUIO, ITOJTyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenne nyknemHoBbix kuciaoT. Hykneoruast. [IpuHumn
komruieMeHTapHocT. [lpasuno Yapradda. Crpykrypa JIHK — nBoitHas criupanb. MecTOHaXoXIeHHE U
ouonornueckue pynkuuu JJHK. Buast PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosekyine AT®. buonoruueckue GyHKIMU
AT®. BoccraHOBIICHHBIE TIEPEHOCUYNKU, UX QYHKIHH B KIeTKe. [pyeue Hykneozuompugpocghamor (HTD).
CexsennpoBanue [IHK. Memoouwl ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast Ouojorus: OHOXMMHUYECKHME U OHO(PHU3MUECKHME HCCIEOBaHUS COCTaBa W
MPOCTPAHCTBEHHOU CTPYKTYpbl OuoMonekyn. Mooenuposanue cmpykmypsl u QyHKYull OUOMONEKYI U UX
Komniexkcos. Komnvromepmwiii Ou3aun u opeaHudeckull cunmes OUOMONIEKY U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpauuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammsel: «Pacnpenenenue XMMHYECKHX DJEMEHTOB B HEXHUBOM mpuponae», «Pacnpenenenue
XUMHUYECKHX JJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuipr u cxemsl: «llepuonnyeckas Tabmuna XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BemecTtBa B coctaBe opranu3moBy», «CTpoeHHe MOJeKyjbl Oenkay, «CTpyKTypbl OIKOBOM
MOJIEKYJIBDY, « CTPOEHHE MOJIEKYJI YIIIEBOOBY», «CTpOEHUE MOJIEKYJI JINNIUAO0BY, «HyKIIEnHOBBIE KUCIIOTHD,
«Ctpoenune mosiekysnbl ATD».

O6opyaoBaHue: XUMHYECKast TOCy/1a 1 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapykeHHE OCJTKOB C TOMOIIBIO KaYE€CTBEHHBIX PEaKITHii).



JlabGoparopHasi padora «VcciegoBanne HyKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KJIETOK Pa3MYHbIX
OpPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tumnbl kneTok: syKapuoTHyecKast U npokapruotuueckas. CTpyKTypHO-(pyHKIIMOHAIBHBIE 00pa30BaHHA
KJICTKHU.

Ctpoenue npokapuoTudeckoi kiaeTku. Kierounas crenka 6akrepuii u apxeit. OCOOEHHOCTH CTPOCHUS
reTepoTpoHOI 1 aBTOTPO(GHON TPOKAPUOTUYECKHUX KIETOK. MECTO M POjb MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (YHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. [lmasmarmyeckas wmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHUYECKYIO
MeMOpaHy: mnaccuBHbIA (nuddys3usa, obneru€nnas muddysus), aKTUBHBIA (IMIEPBUYHBIA W BTOPUYHBINA
aKTUBHBIN TpaHcnopt). [Tomynponuriaemocts MeMOpanbl. Pabota HaTpuii-KalneBOro Hacoca. DHJIOLUTO3:
NUHOIUTO3, (aronuro3. Dk3ouuTo3. Kierounas crenka. CTpykTypa U (DyHKIUHM KJIETOYHOW CTEHKH
pacTeHui, TpuboB.

Huromnasma.  Llutozonb.  Lurtockener.  JIpmwkeHue  nuroruiasmbl.  OpraHouabl  KJIETKH.
OnnomemMOpaHHbBIE OPTAHOUIBI KJIETKH: dHI0TUTa3MaTuyeckas cethb (DI1C), anmapat ['onbmxu, TM30COMBI, HX
cTpoeHre M (yHKUUU. B3auMocBs3b OJHOMEMOpaHHBIX OPraHoOUAOB KieTKU. CTpoeHHE TpaHyJSIPHOIO
petukynyma. Mexanusm nanpasienus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX O0enkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssIpHBIN) 3HIOIUIa3MaTUYeCKUu peTuKyinyM. CekperopHas (yHKIHMS armapara
lonpmxu. Moougurayua 6enkos 6 annapame Ionvoocu. Copmuposxka 6enkos 6 annapame I onvoorcu.
TpancnopT BeniecTs B KiIeTKe. Bakyonu pacturenbHbIX KieTok. Kiterounstii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOWBI KIETKU: MUTOXOHJIPHUH, TIACTUIIBL. [Ipoucxodicoenue MumoxoHoputl u
naacmuo. Cumbuozenez (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenne u (QyHKIMH MHUTOXOHAPHHA U
mwiactul. [lepBuyuHble, BTOpUYHBIE U CIIOXKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOIIUX 3YKapHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JEUKOTUIACTHI BBICIIINX PACTCHUH.

HememOpannble opranoujsl kietku CrtpoeHue M (QyHKIMM HeMEMOPAaHHBIX OPraHOUIOB KIIETKH.
PubGocomsl.  IIpomescymounvie  ¢punamenmoi. MukpoduiaaMeHTsl. AKkmunogvle MUKpOQpuUIaMeHmbi.
Mplie4HbIe KIIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukpotpy0Oouku. Knetounslii eHTp.
CrpoeHne M JBHXKEHHE >XI'YTUKOB U pecHHYeK. MukporpyOouku unuromnasmsl. LleHTpuons. benku,
accoyuuposantvle ¢ Mukpoguiamenmamu u muxpompybouxamu. Momopoie 6eaxu.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapUOIUIa3Ma, SAPBIIIKA, UX CTpOeHHE W (GYHKIUHU. SnepHbIit
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacHOIOKEHUE XPOMOCOM B MHTEpPhA3HOM sape. DyXpomamun u
cemepoxpomamut. bBelku XpoMaTWHAa — TUCTOHBI. /Junamuxa s0epHou 060n0uku 6 mumose. foepmbii
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KJIETOK JYKapUOT (pacTUTEIbHOM,
KUBOTHOM, TpHOHOIA).

JdemMoHcTpauuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuuer u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIETKH», «CTpOeHHe 3>KUBOTHOM KIIETKN,
«CTpoeHne pacTUTeNbHON KIETKW», «CTpoeHHe MUTOXOHIAPHUN», «Sapo», «CTpoeHne MpoKapHOTHYECKON
KIIETKW».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOIPENapaThl pPACTUTEIBHBIX, MKUBOTHBIX KIETOK,
MUKpOTIpenaparbl 0aKTepralbHBIX KIETOK.

JlabGoparopHas padora «/3yueHne CTpOCHUS KJIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTHyeckasi padora «/3yueHne CBONCTB KIIETOYHOU MeMOpaHBI».

JlabopaTopHasi padora «VccienoBanue niaazMonnsa U Je1a3MoIn3a B pACTUTENBHBIX KIETKAX)».

IpakTuyeckasi padora «M3yueHue IBUKEHUS LUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX).

Tema 6. O0MeH BenlecTB U NMpeBpallleHUe JHEPruM B KJIeTKe

AccuMWISIIIAS U TUCCUMUJISALIUS — JIB€ CTOPOHBI MeTabon3Ma. Tumbsl 0OMeHa BEeHIeCTB: aBTOTPO(HBII
U reTepoTpodHbIf. YdacTHe KHCIOpoAa B OOMEHHBIX IMpoleccax. JHEpreTuueckoe o0ecreueHue KIETKU:



npeBpameane AT® B oOMeHHBIX mporeccax. DEpMEHTATHBHBIM XapakTep PEaKIUi KIETOYHOTO
Merabomm3ma. DepMeHTH, X CTpPOCHHE, CBOMCTBa W MexaHusM JeictBus. Kodepmentsl. OTimmuus
(EepMEHTOB OT HEOPTaHUYECKUX KaTalu3aToOpoB. Benku-akTHBATOPHI U OCIKU-MHTUOUTOPHI. 3aBUCUMOCTH
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIIUNA OT PA3TUYHBIX (PAKTOPOB.

[lepBHUYHBIl CMHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y b6axmepuii. Ceemocodbuparowjue nuemenmsl U NUSMeHmMbl pPeaKyuoHHoz2o yermpa. Ponab
XJIOpOIIIacTOB B Mporecce potocuareza. CeToBas u TeMHOBast (hazbl. Pomoovixarnue, C3-, Cs- u CAM-munut
gomocunmesa. IIpogykTuBHOCTH poTOCHHTE3a. BrusHue pa3nuyHbix (pakTopoB Ha CKOPOCTH (POTOCHHTE3A.
3HaueHue GOTOCHHTE3A.

Xemocunrte3. Pa3zHooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIMpYIOUIHNE OaKTepuw,
xKene300aKkTepuu, cepoOaKTeprn, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AHa’poOHbBIe OpraHu3Mbl. Buapl Opoxkenus. [IpoaykTel OpOKEHUS M UX HCIIOJIB30BAHUE YESIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUU U BO30OyAUTENH OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. [loaroroBurenbHsulil dTam. ['nmukonus —
OECKHCIIOPOIHOE PACHICTICHHE TITIOKO3BI.

buonoruueckoe okucieHHe, WIM KIETOUYHOE JbIxaHue. Poiib MUTOXOHIpPHII B Ipoleccax
ouonorudeckoro okucienus. Luknmyeckue peakuuu. OkucnutenbHoe QochopunupoBanue. IHepaus
Membpanno2o epaduenma npomonos. Cunmez AT®: paboma npomounnot AT@-cunmasvl. [lpeumyiiecTBa
a’poOHOTO IMyTH 0OOMEHA BEIIECTB Nepe]] aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUIECCKOT0 OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Murtuen,
I'. A. 3aBap3uH.

Tabmuubl U cxembl: «POTOCHHTE3Y, «DHEpreTHueckuit ooOMmen», «buocuHTes Oenka», «CTpoeHue
(bepmeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000PYI0OBaHUE Il TPUTOTOBJICHUS MTOCTOSHHBIX U BPEMEHHBIX
MHUKpPOIIpENapaToB.

JlabopaTopHas padora «/3ydyeHne KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEPE aMHJIa3bl
WJTU KaTajasbl)».

JlaGopaTopuasi pabora «l3ydyeHue QepMEHTATUBHOTO pacHICTUICHUS MEpOKCcHIa BOAOpPOJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEeHHE TTPOILIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacaeacrBenHass nHOpMaLHs U peajn3anus eé B KJIeTKe

Peakuun matpuuHoro cunres3a. [IpMHIMN KOMIUIEMEHTaApHOCTH B PEAKLMSAX MATPUUYHOIO CHUHTE3A.
Peanusanus HacnenctseHHoi nHbopMaluu. ['eHeTndeckuii Koj, ero cBoicTBa. TpaHCKpUIIUS — MATPUUHBII
cunre3 PHK. I[TpuHUMOBI TpaHCKPUNIUK: KOMIDIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuyactue TpancnoptHeix PHK B GnocunTese Oenka. YcnoBus 6uocuHresa
oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e Oenka.

Cogpemennvie npeocmagnenuss o cmpoenuu cenog. OpraHuzanus reHoMa y MpoKapuoT U SYKapuoT.
Perynsiiust akTUBHOCTH TeHOB y TpokapuoT. ['mnore3a omepona (P. XKakob, XK. Mano). MonexyrapHolie
MexaHusmbl dKcnpeccuu 2eHos y aykapuom. Ponb xpomamuna 6 peeyiayuu pabomwl 2enos. Perynsunus
0OMEHHBIX TIPOIIECCOB B KiieTKe. KieTounslii romeocTas.

Bupycsl — HeksieTouHble (OpMBI XKU3HU U 0oOnHMraTHele nmapa3utbl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuszuennwvii yuxn [JHK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasa, Unmezpasa.

Bupychbie 3a0oneBanusi uenoBeka, >KHBOTHBIX, pacteHuid. CIIUJ, COVID-19, conwmaneHble ©
MEAUIMHCKUE MPOOIEMBI.



Buoungopmamura: unmezpayus u ananuz 6Goavwux maccusos («bigdatay) cmpyxkmyphoix
ouonocuyeckux oaunvix. Hanomexnonocuu 6 ouonoeuu u meouyune. Ilpoepammupyemovle hynkyuu 6eaKkos.
Cnocobvl 0ocmasku 1ekapcms.

JdemMoHcTpanuu

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

Tabmuub! u cxembl: «brocunTes Oenka», «I'eneTndeckuii Ko, «Bupycen», «bakrepruodarny.

IIpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIN UK KJIETKH

Krnerounsnii mukn, ero mepuoisl u perynsauusa. Murepdasza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekamux B uHtepdase. [loaroroska kietku K aeneHuto. [IpecunreTnyeckuii (MOCTMUTOTUYECKUI),
CUHTCTHUYECKUN U MIOCTCUHTETUYECKUH (IIPEMUTOTUICCKUI ) MTePUO bl HHTEP(DA3HI.

Marpuunsiii cunre3 JHK — permmmkanms. Ilpunnunsr permmkanuu JHK: xomrmemeHnTapHOCTS,
MIOJIyKOHCEPBATUBHBIN CUHTE3, aHTUNapaiieabHOCTh. MexanusMm perukanuu JJHK. Xpomocomsel. Ctpoenue
xpomocoMm. Temnomepsl U Temomepaza. XPOMOCOMHBIM HaOOp KIETKH — KapUOTUI. JIUTUIOMAHBIA H
rarIonIHbIN Habopel XxpoMocoM. ['oMonoruuHbie XpoMocoMsl. [1os10BbIE XPOMOCOMBI.

Henenue xnetkn — muto3. CTaauM MHMTO3a U IMPOUCXOJAUIME B HUX Ipolecchl. THUIBI MUTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3a.

Perynsus MutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenib — aromnTos.

Knerounoe simpo, XpoMOCOMBI, (YHKIHMOHAJIbHAsA TeHOMHKA. Mexanusmol  nponugepayuu,
oughpepenyuposku, cmapenus u eubenu xkiemox. «L{ugpposas kiemxa» — buounpopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIIEMKUL.

JdemoncTpanuu

Tabmuipl 1 cxeMbl: «KU3HEHHBIH LUK KIETKW», «Murto3», «CTpoeHne XxpoMocom», «Perumkanus
JIHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaThl: «MuUTO3 B KJIETKaX KOPEIIKa JTyKa».

JlabopaTopHasi padora «/3y4yeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHass paGora «HabGmioneHue muTO3a B KJIETKaX KOHYMKA KOpEHIKa JiyKa (Ha TOTOBBIX
MUKpOIpenaparax)y.

Tema 9. CTpoenune n pyHKIMH OPraHu3MoB

buonorudeckoe pazHooOpazue opraHu3MoB. OIHOKJIETOUHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOUHBIE
OpPTraHU3MBI.

OcoOeHHOCTH CTPOCHMSI M JKHU3HENEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NPOTHCTHL. KoloHNanbHbIe OpraHu3MBI.

B3aumocBsI3b yacTell MHOIOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMbI OpraHoB. Opranusm
Kak equHoe neinoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, IMOKPOBHAas, MPOBOJAIIAL,
OCHOBHas1, MexaHn4eckasi. OCOOEHHOCTU CTPOeHUs, QYHKIMI 1 pacronoKeHusl TKaHel B OpraHax pacTeHUi.

TkaHu JKMBOTHBIX M YENOBEKa. THUINBI JKMUBOTHBIX TKAHEH: SIUTENHAIbHAS, COEIMHUTEIbHAs,
MblIlIeyHast, HepBHas. OcoOEHHOCTH CTpOeHUs, PyHKIMN M PacloIoKEHUs] TKaHel B opraHax >KMBOTHBIX U
YeJI0BEKa.

Opransl. BeretaTuBHBIE M T€HEPaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB KHUBOTHBIX
1 yenoBeka. @yHKIUU OPraHOB U CUCTEM OpPIaHOB.

Onopa tena oprann3mMoB. Kapkac pactennii. CkeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX dKUBOTHBIX.
HapyxHbiii 1 BHyTpeHHUM ckeneT. CTpOeHUE U TUIbI COCTUHEHUS KOCTEH.

JIBID>KEHHE OpraHu3MOB. JIBHKEHHE OJHOKIETOYHBIX OPTraHU3MOB: aMEOOMAHOE, KIYTHKOBOE,
pecHUYHOE. J[BUJKEHHME MHOTOKJIETOYHBIX PACTEHUMN: TPONM3MBI M HACTHM. J[BHYKEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pedexc. CkeneTHbple MBI U UX paboTa.

[Inutanune opranusmos. Ilornomenre Boibl, yrIeKUCIOro ra3a 1 MUHEPAJIbHbIX BEIIECTB PACTCHUSMH.
[IutaHnne KXUBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPHUKJIETOYHOE MHIEBapeHue. lIuTaHne mNO3BOHOYHBIX



XKUBOTHBIX. OTAeNbl NUIIeBapUTEIBHOrO TpakTa. [InmeBapurtensHele xkene3bl. [InmeBapurensHas cucremMa
YeJI0BEKa.

Hpixanwe opranm3moB. Jlpixanwe pacreHuid. [lpixanwe xuBOTHBIX. Juddysms ra3zoB uyepes
MOBEPXHOCTh KieTku. KokHoe apixanue. JlpIxaTtenbHas MOBEpPXHOCTh. KaOepHOoe W JErOYHOE IbIXaHHE.
JIpIxaHue T03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE YCIO0XXHEHHE CTPOCHUS JETKUX
IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeinbHas cucTeMa 4elnoBeKa. MeXaHW3M BEHTWISLUU JETKUX y NOTHUIL] U
MJICKOUTAIOMUX. Perymnsius apixanus. JlprxareabHbie 00BEMBI.

TpaHcnopT BelecTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBbI pPacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHbIX. KpoBeHOoCHass cuctema u e€ opranbl. KpoBeHOCHass cUCTEMa MO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepzile, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru kpoBooOpalieHus. DBOIIOLUOHHBIE YCI0KHEHUS
CTPOCHHS KPOBEHOCHON CHCTEMBI ITO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/na u e€ perymnsius.

Brinenenue y opranuszmoB. Beiienenue y pacteHuil. Buinenenue y >kMBOTHBIX. COKpaTHTENIbHbBIC
Bakyosd. Opranbl BbieneHus. OuibTpaius, ceKpelus U 00paTHOEe BCAChIBAHUE KaK MEXaHU3Mbl PaOOTHI
opraHoB BbliesieHUs. CBs3b MOJOCTH Tejla ¢ KPOBEHOCHOW M BBIAEIMTENILHONW cUCTeMaMu. BwiaeneHue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u QyHKImoHupoBaHue HedpoHa. OOpasoBaHme
MOYHM Y YEJIOBEKA.

3amuTa y OpraHM3MoOB. 3alUTa Yy OJHOKJIETOUHBIX oOpranu3mMoB. Cropbl OakTepuil U LHUCTHI
MpOCTEUIINX. 3alluTa Yy MHOTOKJIETOUHbIX pacteHuil. Kytukymna. CpeacrBa macCMBHOW M XUMHYECKOU
3amuThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOM3BOJHBIC. 3aliUTa OpraHu3Ma OT
6onesneil. MMmyHHas cucreMa dyenoBeka. KJeTOYHBIH W TyMOpalbHbII HUMMYHUTET. BpoknéHHbIl U
MpUOOPETEHHBIN crienupuyeckuii UMMYHUTET. Teopus KIOHANbHO-ceNeKTUBHOTO nMMyHuTeTa (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanurenbHbsle OTBETHl OpraHU3MOB. Posib BpOXAEHHOIO UMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

Pazgpaxxumocts W perynsiiuss y OpraHu3sMoB. Pa3gpakuMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxumMocTh U peryJiisiius y pacteHuil. PocToBblie BelecTBa U UX 3HaYCHHE.

HepBHas cucrema u pedrektopHas peryisius y XUBOTHbIX. HepBHas cucrtemMa u e€ OTHENbI.
DBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOCHMSI HEPBHOM CHCTEMBI Yy JKHBOTHBIX. OTIENIbl TOJOBHOTO MO3Ta
MMO3BOHOYHBIX )KUBOTHBIX. Pediekc u pedrekropras nyra. besycnoBHbie U ycIOBHBIE peIEKCHI.

['ymopanbHas perynsiust U SHIOKPUHHAs CUCTEMa XUBOTHBIX U yenoBeka. JKene3bl 3HAOKpUHHOU
CUCTEMBI U UX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBs3b HEPBHOM M SHJOKPUHHOM cucTeM. I 'nnoranamo-
runodusapHas cucTeMa.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OTHOKIETOUYHBIE BOJOPOCITN», «MHOTOKJIETOUHBIE BOJOPOCTH», «bakTepumy,
«IIpocreitmme», «OpraHbl UBETKOBBIX pacTeHU», «CHUCTEMBl OpPraHOB MO3BOHOYHBIX KHUBOTHBIXY,
«BHyTpeHHEee CcTpoeHHe HaceKoMbIX», «TkaHu pacteHuii», «KopHeBble cuctemb», «CTpoeHHE CTEOs,
«CTpoeHre JMCTOBOM TIUIACTUHKWY», «TKaHM >KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas
cucreMa», «KpoBeHocHas cucremay, «lpixaTenbHas cucreMay, «HepBHas cucremar, «Koxa», «Mplmeynas
cucreMay, «BpiienurenbHas cucTeMa», «DHIOKpUHHAA cucTemay, «CTpoeHue MbIIbD, «MMyHHATET?,
«KumeunomnonoctHeiey, «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI IO3BOHOUYHBIX KUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue rmiaHapuny, « BHyTpeHHee cTpoeHue 10/1eBoro uepssi», « HepBHas cuctema
pr10», «HepBHas cucrema msarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cuctema nTuip,
«HepBHas cucrema miekonuTammux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpPOIIpEnapaThl  OJHOKJIETOYHBIX  OPTaHH3MOB,
MUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMA HACEKOMBIX, UTJIOKOKHX, )KHUBBIE SK3EMILISPbI
KOMHATHBIX pacTeHUM, repOapuu pacTeHUIl pa3HbIX OTAENOB, BIAXKHBIE NMpenapaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4eJoBeKa, 000opyJoBaHHE IJif
JEMOHCTPALIMM TIOYBEHHOTO M BO3IYIIHOTO MUTaHUS PACTEHUM, paclleryieHHs Kpaxmajia U OelKOB MOoj



neiictBueM (hepMEHTOB, 00OpYyIOBaHUE ISl JEMOHCTPAIMK ONBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTU
JErKNX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIEIN TOJJOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TkaHel pacTeHHIN.

JlabopaTopHas padora «/3ydeHue TkaHel KUBOTHBIX.

JlabGoparopHasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHM3MOB

@opMbI pa3MHOKEHHS OPTaHU3MOB: Oecrionioe (BKIII0Yas BEreTaTUBHOE) U M0JI0Boe. Buapl 6ecnosoro
Pa3sMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISIHS, (hparMeHTaIus, KIOHUPOBaHHE.

[TonoBoe pasmuokenue. I[lomoBbie kieTku, uiaum rameThl. Meito3. Craguu wmeiosa. [loBeaenue
xpoMocoM B Meio3e. KpoccunroBep. buonornueckuii cMbICa Melo3a U MOJIOBOTO Mpolnecca. Meito3 u ero
MECTO B KM3HEHHOM LIMKJIE OPIaHNU3MOB.

[IpenzaponpiieBoe pazsutue. ['amerorenes y :,kuBoTHBIX. [lo0BbIE jxene3bl. OOpa3oBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK. CriepmaTorenes v oorene3. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHHe W AMOPUOHATLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIJIOJOTBOPEHUS: Hapy>KHOE,
BHyTpeHHee. [laprenorenes.

NunuBuayasbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHH OPTraHU3MOB.
Mopdghoeenesz — o0na u3z enasuvix npobaem samopuonoeuu. Konyenyus mopghocenos u mooenu mopgoeenesa.
Craguum oSMOpuoreHesa S>KMBOTHBIX (Ha mnpumepe Jsarymku). [Ipo6nenuwe. Tumbl  apoOnenws.
Jlemepmunuposannoe u Hedepmunuposannoe oOpoobneHue. bracmyna, munvi 6Onacmyn. OcobeHHOCTH
NpoOJieHUsT MIIEKONUTAIOMIMX. 3apOoAbIIIEBbIE JIMCTKU (TracTpysisauus). 3akjiajka OpraHoB W TKaHEH u3
3apOJIBIIIEBBIX JIMCTKOB. B3anMHOe BIMAHUWE YacTel pa3BUBAIOLIETOCS 3apojibliia (IMOpHOHATbHAS
MHIYKUHUs). 3aKiIajika MjiaHa CTPOEHUS )KMBOTHOTO KaK Pe3yJbTaT UEPAPXUUECKUX B3aUMOJEHCTBUM T'€HOB.
Biustaue Ha sMOproHaNIbHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpuonanbubiil nepuos. [psamoe u Henpsimoe pa3Butue. Pazsutue
¢ MeraMop(o3oM y OECIO3BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX. bHonormdeckoe 3HadeHHe MPSIMOTO U
HEIPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B IpUpOA€. THUIIbI pocTa )KUBOTHBIX. DAKTOPHI peryisiiuu pocTta
KUBOTHBIX M uejoBeka. CTaguy MOCTAIMOPHMOHAIBLHOTO PAa3BUTHS y >KUBOTHBIX U yesoBeka. [lepmojsl
OHTOTeHe3a yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIECCHI.

PazmHoxeHue u pazButue pacrenuil. ['amerodut u cnopodut. Meito3 B KU3HEHHOM LIUKJIE paCTEHUH.
OOpaszoBanue crnop B mpouecce Meio3a. I'amerorene3 y pacteHuidl. OMIIOJOTBOpPEHHE M pa3BUTHE
pPacTUTEIBHBIX OPraHU3MOB. J[BOMHOE OMIOOTBOPEHNUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHH.

MexaHu3Mbl pEryIslud OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuipr um  cxembl: «BereraTuBHOEe pa3MHOXeHHE», «THUMbl Oecrnonoro pa3MHOKEHUS»,
«Pa3MHOXeEHUE XJIaMUJIOMOHaAbl», «Pa3MHOXeHue »sBrieHb», «Pa3MHOXeHUE THAPB, «Meilo3y,
«Xpomocombl», «['amerorene3», «CTpoeHHe SWLEKIETKA U cHepMaro3ousia», «OCHOBHBIE CTaIuU
oHTOreHe3za», «lIpsmoe wm Henpsmoe paszButue», «PasBurme wmailickoro xyka», «Pa3Butme capanHum»,
«Pa3BuTne nArymku», «JlBoliHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHHil», «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX pacTeHUN», «JKM3HEHHBIN LIMKI MOPCKOM KamycTh, « KU3HEHHBIN LIMKIT MXay,
«KM3HEHHBIN UKII AMTOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaThl SUIEKIETOK U CIIEpMaTO30MI0B, MOJEIb
«LIuKI pa3BUTHS JIATYIIKW.

JlabopaTopHas padora «/3ydeHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEapaTax.

IIpakTnyeckas padora «BpIsBIEHNE TIPU3HAKOB CXO/CTBA 3apO/IbIILIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabGoparopHasi padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB



Hcropust craHOBIIEHUS W pa3BUTHSA TCHETHKW Kak Haykw. PaGoter I'. Menapens, I'. ne ®pusa, T.
Moprana. Posib oTedecTBeHHBIX YU€HbIX B pazButun reHeTuku. Padotsl H. K. Koneiiosa, H. Y. BaBuiosa, A.
H. Benosepckoro, I'. /I. Kapneuenko, 10. A. ®wmmyaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TMOHSTHS M CUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUICJIbHBIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKHU, JTOMUHAHTHBIA M PELECCUBHBIA MPU3HAK, TOMO3UIOTA, T€TEPO3UTr0Ta, YUCTAs
JTUHUS, THOpUABL, reHoTHUIl, peHOTUIl. OCHOBHBIE METO/Ibl FTEHETUKHU: THOPUIOIOTUYECKUH, LINTOJIOTMUECKUM,
MOJIEKYJIAPHO-TEHETHYECKHIA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. WM. BaBunos, A. H. benosepckui,
I'. 1. Kapneuenko, 1O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMBI CKPEIIIMBAHUS.

JladopaTopHasi pa6ota «/lpo3oduina kak 00BEKT FreHETUICCKIX UCCIICOBAHUIT.

Tema 12. 3aKOHOMEpPHOCTH HACJIECTBEHHOCTH

Mounorubpuanoe ckpemuanue. [lepBorit 3axkoH Menaens — 3akoH equHO000pasusi THOPHIOB MEPBOTO
nokoJsieus. I[IpaBuno nomuHupoBaHus. Btopoit 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ MmoTe3a 4YucToThl raMer.

AHanusupyrolee ckperrBanue. [ I[poMexxyTouHblil XapakTep HaclieqoBaHus. Paciienienue npru3HakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAacJIeIOBaHUS
npu3HaKoB. [{uTomornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerieHHoe HacnenoBaHue npusHakoB. Paborel T. Moprana. CuersieHHOE HacjelIOBaHUE T'EHOB,
HapyIlIeHUE CLUETICHUS MEXy FT€HaMU. XpOMOCOMHas TEOpHs HACJIEICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHHM3M OMPEACIICHUS MoJia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHbI M TeTeporaMeTHbI MoJ. ['eHeTmyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnmemoBanue
MIPU3HAKOB, CIIETUICHHBIX C IOJIOM.

I'enorun kak nenocrHas cucrema. [limelorponus — MHOKECTBEHHOE JAEHCTBUE T'eHa. MHOKECTBEHHBIN
annenusM. BzaumonelictBue HeayuienbHbIX TeHOB. KommuieMenTapHocTs. Onucras. [lonumepus.

['eneTnveckuii KOHTPOJIb Pa3BUTHSA PACTEHUMN, KUBOTHBIX M UYEJIOBEKA, a TaKkke (U3UOIOTHUECKHUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYyHKIWH. ['eHeTH4eckre MexaHU3Mbl CHMOUOTeHEe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3MH — MApPa3UT» U «XO3IMH — MHKpOOMOM». ['eHeTndeckue acmeKThl KOHTPOJS U
W3MEHEHUs HACJIEICTBEHHON HH(POPMAIIMH B TIOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabmuuer u cxemsl: «llepBelii M BTOpoil 3akoHBl Mennens», «Tpetuil 3akoH Menaens»,
«AHanu3upymouiee ckpenBanuey», «Hemomnoe noMmuanpoBanuey, « CUEMIIEHHOE HACIEA0BaHUE TPU3HAKOB
y npo3opuinel», «I'enernka nonay, «Kapuotun uenoseka», «Kapuorun apozodpuisy, «Kapuotun ntuis,
«MHOXECTBEHHBIN alIeNIn3M», «B3auMOIeiCTBUE TEHOBY.

O6opynoBaHue: MOJENb 7S JEMOHCTPAIMK 3aKOHOB €IMHOO00pa3usl THOPHUIOB MIEPBOTO MOKOJICHUS U
pacIleruieHus] MPU3HAKOB, MOJIENb IS JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO HACIIEIOBAHUS MPU3HAKOB,
MOJIENb JJISI IEMOHCTPALIMY CUEMIJIEHHOTO HACJIEI0BAHUS TPU3HAKOB, CBETOBO MUKPOCKOI, MUKpOIIpenapar:
«/Apo3odumnar.

IIpakTnyeckas padora «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIIBI».

IIpakTnyeckas padora «l3ydenue pe3yabTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO3OPIIIBDY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiicTBue TeHOTHIIA U Cpeabsl Mpu (GopMUpoBaHUU (GeHoTUra. M3MEeHYHBOCTh MPHU3HAKOB.
KauecTtBeHHbIC U KOTMYECTBEHHBIE MPU3HAKKU. BUIbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS] M HACIICICTBEHHASI.

Monudukanonnass u3MeH4YMBOCTh. Ponb  cpenbl B (OPMUPOBAHMHM  MOAU(DUKAIIMOHHOM
m3meHunBocTH. Hopma peakiuu npusHaka. BapuannoHHsiit psin 1 BapuanmonHast kpusas (B. Moranucen).
CgoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.



I'eHoTunMueckas N3MeHYUBOCTh. CBOMCTBA T€HOTUIINYECKON U3MEHUYMBOCTU. BUbI TEHOTUITNYECKON
M3MEHYUBOCTH: KOMOMHATUBHAS, MyTal[HOHHASI.

KomOuHaTiBHAs H3MEHYMBOCTH. Meii03 1 TOJI0OBOM MPOLIeCC — 0CHOBAa KOMOWHATHBHON N3MEHUHUBOCTH.
Posib KOMOMHATHBHON N3MEHYMBOCTH B CO3IaHUU T€HETUYECKOTO PA3HOOOpa3usl B Ipe/Iesiax OJHOTO BHIA.

MyTanuoHHasi ©3MEHYMBOCTb. Buapl MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYIUPOBAHHBIE MyTalMH. fliepHble W LUTOILIa3MaTH4eckue Myrauuu. CoMaThyeckue W I0JIOBBIE
MyTanuu. [IpuurHbl BO3HUKHOBEHUSI MyTaluil. MyTareHsl 1 UX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaLIMOHHOTO IIpoLecca. 3aKOH TOMOJIOTUYECKUX PAIOB B HacyiecTBeHHON u3MeHunBocty (H.. BaBuios).
BresnepHast ”3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemurxa u 3MUEHOMUKA, POTb INULEHEMUYECKUX hAKMOpo8 8 HACIe008aHUU U USMEHYUBOCU
(enomunuyecKux NPU3HAKo8 y opeaHu3Mos.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuie! u cxeMbl: «Bunel nsmeHunBoCcTH», «MoaudukaonHas n3MEeHYHUBOCThY», «KoMOnHaTHBHAS
M3MEHYUBOCTHY, «Meio3», «OmiogorBopenuey», «l'eHernueckue 3abo0jeBaHUs dYelOBeKay, «Buibl
MyTaLumn».

O6opynoBaHue: KUBbIE M TepOapHbIe SK3EMILIAPhl KOMHATHBIX pacTeHui, pucyHku (dororpadun)
YKUBOTHBIX C Pa3JIMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuasi pa6ora «VccrnemoBaHWe 3aKOHOMEPHOCTEH MOIUGPUKAIMOHHOW HW3MEHYUBOCTH.
[TocTpoeHne BapualluOHHOTO psiia M BApUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢huibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTuka 4esn0Beka

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEOBaHUS TE€HOMa uYesloBeKa. MeTobl
M3yUYeHUs TEHETHKM YeNOBEKAa: T'e€HEAJTOTHYECKUM, OJIM3HEIOBBIM, ITUTOTCHETUYECKHUM, MOMYJISAIIMOHHO-
CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeTHUeCKH. COBPEMEHHOE OIpEACICHNE T€HOTHUIA: IOJHOTEHOMHOE
CEeKBEHHPOBaHUE, TEHOTUIIMPOBaHKE, B TOM uncie ¢ momortsio [11[P-ananu3a. HacnenctBenusie 3a0oneBanus
YyeloBeka. [ eHHble W XpPOMOCOMHBIE  OOJIe3HHM  4YeloBeKka. bonesHwm ¢ HacieJICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HaU€HNE MEIUIIMHCKON T€HETUKH B MPEIOTBPAILICHUH U JICYCHUH TeHETUUYECKUX
3a0oneBaHui dYenmoBeka. Meauko-reHeTuYecKoe KOHCylbTHpoBaHUe. CTBoNOBBIe KIeTKU. [loHsTHE
«TEHETHYECKOTO Tpy3a». ODTHUYECKHE acleKThl HCCIeIOBaHUN B 00JacTH peJaKTUPOBAHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'eneTndeckue GakToOphl MOBHIIIIECHHOW YYBCTBUTEIHPHOCTH YETIOBEKA K (PU3NUECKOMY U XUMHYECKOMY
3arpsi3HEHUIO OKpY Karoliei cpepl. ['eHeTnueckas mpeapacnonoKEeHHOCTh YeJIOBEeKa K aTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuub! 1 cxembr: «Kapuotum yenoBeka», «MeToapl U3yUeHUsI TCHETHKH YelloBeKay, «[ eHeTnueckue
3a0071€BaHUS YEITOBEKAY.

IpakTuyeckast padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTukanuss U ceyleKuus. 3apokIEHUE CEeKIUH U gomectukauuu. Yuenue H. M. BaBunoBa o
[leHTpax TPOMCXOXKIEHUS W MHOTOOOpaswsi KyJbTYpPHBIX pacTeHui. Ponb ceneknuu B CO3JaHUU COPTOB
pacTeHul U Mmopoj KUBOTHBIX. COpT, MOpOJa, MITAMM. 3aKOH TOMOJOTHYECKUX PSAJIOB B HACIEICTBEHHOU
u3menuuBoct H. 1. BaBuioBa, ero 3HaueHue AJIs CENEKIIMOHHON PabOTHI.

Meroapl CeNeKIMOHHON paboThl. VMICKyCCTBEHHBINH OTOOp: MacCOBBI M WHIUBHAYyaJIbHBIA. DTarbl
KOMOWHAIIMOHHOM cenekiuu. VcrbITanue mporu3BoauTesiel mo motoMctBy. OTOOp 1O TEHOTHUITY C TIOMOIIBIO
OILICHKH (PEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIMOHHOW paloThl. PanuanuoHHBIN W XUMUYECKHA
MyTareHe3 Kak HMCTOYHMK MyTalud Yy KyJIbTYpPHBIX (QOpM oOpranu3moB. lcnoib30BaHHE T'€HOMHOTO
penakTHpoBaHUs U MeTo10B pekoMOnHaHTHBIX JIHK myist monmydenus ncxoaHoro Matepuana ajsi CENEeKIHH.



[Tonyuyenue nmonumionaos. BuytpusunoBas rubpunuzanus. bau3kopoacTBEHHOE CKpeIIUBaHHUE, WU
nHOpuuHT. HepoacTBeHHOe ckpeniuBaHue, Wik aytTopuaudr. ['ereposuc u ero npuymnHsl. Vcnonb3zoBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpumusanus. [IpeogoneHne Oecruioaws MEKBHIOBBIX THOPHUIOB.
JlocTrKEHMSI CENEKIUU PAaCTEHUI U JKUBOTHBIX. «3€1EHas PeGONIOYULY.

CoxpaHeHHe U U3YYEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUHA U MX JUKUX POAMYEH IS
CO3/1aHUS HOBBIX COPTOB U THOPHJIOB CETLCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2eHEeMUYECKUMU PeCYPCaMU CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 6 YENiX YIyYuleHus
CYUWecCmeyrouux U CoO30anusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM COB8DPEMEHHbIX
Memo008 HAYUHbIX UCCTIe008aHULL, Nepedo8blX Uoell U NePCNeKMUBHbIX MEXHON02UI.

JdemoHcTpauuu

[loprpersr: H. U. BaBunos, U. B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykssnenxo, b. JI. Acraypos,
H. bopanoyr, I. K. benses.

Tabmuipr u cxembl: «L[eHTpBI TPOUCXOXKACHUS U MHOrooOpasus KyJIbTYpPHBIX PacTeHUN», «3aKoH
FOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHOM M3MEHUMBOCTH», «Metonsl cenekuumn», «OTaan€HHas
rubpuauzamusy, «MyTarenes».

JlaGopaTopHas padora «/3ydeHne coOpToB KyJbTYPHBIX PACTCHHI U MOPOJ] JOMAIIHUX YKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUU PACTEHHID.

IIpakTnyeckas padora «IIpuBrUBKa pacTeHUI».

Ikckypeust «OCHOBHBIE METO/IbI M IOCTUKEHUS CEICKIIUU PACTEHUH M )KUBOTHBIX (HA CEJICKIIMOHHYIO
CTAHIINIO, TUICMCHHYIO ()epPMYy, COPTOUCHIBITATEIBHBINA YYacTOK, B TEIIMYHOE XO3SHUCTBO, B JIAOOPATOPUIO
arpoOyHUBEPCHUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOI0THA ¥ CHHTETHYECKASI OMOJIOTUA

OOBEKTHI, UCTIOJIB3yeMbIe B OMOTEXHOJIOTHH, — KJIETOUYHbIE U TKAHEBHIE KYJIbTYPbl, MUKPOOPTAHU3MBI,
WX XapakTepUCTHKA. TpaauilMoHHAas OWOTEXHOJOTHS: XJIeOOMeueHue, IOJyUYeHUE KHUCIOMOJIOUYHBIX
MPOJYKTOB, BHHOAenue. Mukpobuonorudeckuii cuare3. OOBEKTHI MHUKPOOMOIOTHYECKHX TEXHOJIOTHH.
[TpousBocTBO OenKa, aMUHOKUCIOT U BATAMHHOB.

Co3manrie TEXHOJOTHH W HWHCTPYMEHTOB IICJICHANPABIEHHOTO W3MEHEHUS M KOHCTPYHPOBAHUS
TE€HOMOB C II€JIBIO TTOJTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPXKAIIUX HE BCTPEUAIOUTUECS B IIPUPOJIC
OMOCUHTETHYECKUE TTYTH.

Krnerounas unkeHepus. MeToabl KyJIbTYphl KJIETOK M TKaHEH pacTeHHi M KUBOTHBIX. KproOaHKH.
Comarnueckass THOpUIU3aNMsl U COMATHYECKUU sMOpuorenes. Mcmonb3oBaHue TarjoWIOB B CEJIEKIIUU
pactenuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBLIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILIOOTBOPEHHE. PEKOHCTPYKIUS SHIEKIETOK M KIOHUPOBAHHE
KHUBOTHBIX. METOA TpaHCIUIAHTAllMU sJep KIETOK. 7TexHonozuu 0300po6ieHuUs, KYIbMUSUPOSAHUL U
MUKPOKTIOHANILHO20 PA3MHOICEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHpPOBAaHUE
pexombunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JJOCTHKEHUS U IEPCTIEKTUBBI XPOMOCOMHOM
Y TeHHOM MH)KEeHEpUU. DKOJOTHYECKHE U dTHUECKUE TPOOIeMbl T€HHOW WHKEHEPUH.

Menunuackue  OuorexHomorun. IloctreHomuass mwmdpoBas wmeaunuHa. [II[P-muarHoctuka.
MeTabonOMHBINM aHAINW3, TEHOUEHTPUYECKUH aHajiu3 MpOTeoMa 4YesloBeKa IS OLIEHKH COCTOSHUSL €ro
310poBbs. Mcronb30BaHre CTBOJIOBBIX KIIeTOK. TapreTHas Tepanus paka. 3 D-Ononrkenepust as pa3paboTKu
(GyHIaMEHTANIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3JMaHUA KOMIUIEKCHBIX TKaHEW CoYeTaHueM
TEXHOJIOTUI TpEXMEPHOro OMONMpPUHTHHTa U ckaddoiauHra A pelleHus 3a4ad MepCOHATU3UPOBAHHOM
MEJULIMHBI.

Coznanue BEKTOPHBIX BAKIUH C IENbI0 OOecTieueHrss KOMOMHUPOBAHHOM 3aIllUThI OT BO30yIUTENeH
OPBH, ycraHOBIeHHE MOJIEKYJIAPHBIX MexaHM3MOB (QyHkunonupoBanus PHK-conepxamux BHpYCOB,
BBI3BIBAIONINX 0CO0O0 OMAacHbIe 3a00IeBaHMsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu



Tabmuupel u cxemsl: «lcnonb30BaHME MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM IPOU3BOJCTBEY,
«Knerouynas unxxenepus», «['eHHas HHKEHEPU».

JlaGopaTopHas padora «/3yuenne 0ObEeKTOB OHOTEXHOIOTHI.

IIpakTnueckas padora «llogyueHue MOJIOYHOKHUCIBIX IPOAYKTOBY.

Jkekypeust «buorexHonoruss — BaxHeWmas NpPOU3BOAMTENIbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».
11 KJIACC

Tema 1. 3apo:kaenne ¥ pa3BuTHE 3BOJIOIHOHHBIX NIPeACTABJICHUN B 0M0JIOTHHI

OpomonuonHas Teopus Y. Jlapsuna. IIpeanocbulku BOSHUKHOBEHUS AapBUHU3MA. JKM3Hb U HAy4HAs
nearenbHocTh Y. [lapBuHa.

JBuwxkymue cuisl 3Boaouuu BuaoB no Y. JlapBuHy (BbICOKas MHTEHCHBHOCTh Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIEICTBEHHAs! N3MEHYMBOCTh, 00pH0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIH
otbop).

Odopmiienne cunterndeckor Teopun HBomouun (CTD). HelitpanbHas Teopus 3BOJIIOLMH.
CoBpeMeHHast HBOIOIMOHHAs OMOJIOTHsI. 3HAYCHNE IBOITIOIIMOHHON TEOpUHU B (JOPMHUPOBAHUH €CTECTBEHHO-
Hay4HOW KapTHUHBI MUpAa.

JdeMoHcTpanun

[Hoptpetsr: Apucrotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C. C.
Yersepukos, U. 1. HImaneraysen, k. Xonnenn, . K. benses.

Tabnuip! u cxemsl: «Cucrema xuoit npupossl (o K. Jlunuero)», «JlectHuia KuBbIX CylIecTB (110
Jlamapky)», «MexaHu3m GOopMHUPOBAHUS IPUCIIOCOOICHUHN y pacTeHUH U KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema Mapumpyra mytemectsus Y. JapBuna», «Haxonku Y. JlapBuna», «®Popmbl OopbObl 32
cyuectBoBaHue», «Ilopoel roiny6eit», « MHOrooOpasue KylIbTypHbIX (hopM KanycTbl», «[lopoab! tomanHux
AKHUBOTHBIX», «CxeMa o0pa3zoBaHusl HOBBIX BUAOB (110 Y. JlapBuny)», «CxeMa COOTHOIIEHUS ABMKYIIMX CUIT
IBOJIIOLIMNY, « OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBoaonus 4 ¢ pe3yabTaThl

[Momynsus kak ’neMeHTapHas equHuIa 3Boatoluu. COBpEMEHHbIE METObl OLEHKH I€HETUYECKOTO
pazHoOOpa3usi U CTPYKTypbl momyisnuil. M3MmeHeHune reHoQoHIa MOMYJSIUM KaK 3JIEMEHTApHOE
HBOJIIOIIMOHHOE sIBIEHUE. 3aKOH reHeThyeckoro paBHosecus k. Xapau, B. Baiin6epra.

OneMeHTapHble (AKTOPbI (ABMXKYIME CHIIBI) 3BOMONMU. MyTanmonHblii npouecc. KomOuHaTuBHas
M3MEHYUBOCTH. Jlpelid) reHOB — cityyaiiHble HEHANpaBJICHHBIE U3MEHEHHS YacTOT aJlJIeJIed B MOIMYJISITUSX.
Oddexr ocHoBatems. Ippexm Oymovirounozco eopaviika. CHUdCEHUE 2eHemUYecK020 pPa3Ho00pa3UsL:
npuyunsl u creocmsus. Ilposenenue sgppexma opeiigha 2ernos 6 6orvuux u marvix nonyrayusx. Murpaiuu.
W3onsauus monymsiuuii: reorpaduyeckast (mpocTpaHCcTBEHHas ), Onosorudeckas (penpoyKTUBHAS).

EctectBennblii orOop — Hampasisoomuil (axktop sBomonuu. DOpMbI €CTECTBEHHOTO OTOOpa:
IBUKYUIUHM, cTaOWIM3UpYyIOUnii, paspbiBatouinii (nu3pyntusHbiit). [lomoBoit oT6op. Bo3HukHOBeHue u
9BOJIIOLIMSI COLIMAJIBHOTO TIOBEIEHUS )KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPO3BOIIOIMY. BO3HUKHOBEHHE TPUCTIOCOOICHUH
y opraHu3mMoB. Apomopdo3sl U uaumoananTanuu. IIpumepsl npuUCIIOCOONEHHMH Yy OpPraHHU3MOB:
Mopdonoruueckue, ¢buznonoruueckue, OMOXMMHYECKHE, MOBE/ICHYECKUE. OTHOCHUTENBHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. Bumoobpa3zoBaHue kak pe3yibTaT MUKpPOIBOJOLUH. M3omsmus —
KIIIO4eBo  (akTop BUA00OpasoBaHusA. Ilytm u  cmocoObl  BUA000pAa30BaHUA:  AJUIONATPHUYECKOE
(reorpaduueckoe), cuMmaTpudeckoe (IKOJIOTHIECKOE), K MTHOBEHHOE (TTOJTUTIIIONIA3AITUS, THOPU U 3aITH ).
JUINTENbHOCTD 3BOJIIOLMOHHBIX ITPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponw sBomononHON OwWoNoTMH B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHHsI OMOpa3zHOOOpasus.
MHUKpPO3BOIIONMS U KOIBOJIIOLUS MApa3uTOB U HUX X03sieB. MexaHu3Mbl ()OPMHUPOBAHUS YCTOWUMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.



JdemoHcTpauuu

[ToptpeTtsr: C. C. YerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTalnoHHasi U3MEHUUBOCTBY, «[lonmynsnuoHHas cTpykTypa Buaay, «Cxema
MpOsIBIICHUSI 3akoHa Xapau—BaiinOepra», «JIBUKyIIHEe CHUIIBI IBOJIONHN», «DKOJIOTUYECKAS W3OJISAIUS
MOMyJISMI ceBaHCKOM (openn», «['eorpaduueckas M30yA1Us JTUCTBEHHULBI CUOMPCKON U JINCTBEHHUIIbI
naypckoin», «IlomynsuoHHbIe BOJIHBI YUCIEHHOCTH XUIIHUKOB U )KePTB», «CxeMa AeiCTBUS €CTECTBEHHOIO
otbopay, «DopMbl 6OPHOBI 3a CyliecTBOBaHUEY», «VHIyCTpUANBHBIN MeTaHu3M», «KUBbIE UCKOTIAEMEBIEY,
«IlokpoBUTENBCTBEHHAs ~ OKpacka  JKMBOTHBIX»,  «lIpenympexnparomas  okpacka  >KMBOTHBIXY,
«Du3nonoruueckue agantauuny, «[Ipucnoco0IeHHOCT OPraHu3MOB U €€ OTHOCUTENBHOCThY, «Kputepun
BUja», «Buabl-aBoiiHukM», «CTpykTypa Buga B mnpupoae», «CrnocoObl  BHI000pa30BaHUAY,
«["eorpaduueckoe BHI000pa3zoBaHue TPEX BUIOB JAHJBIIICHY», «DKOJIOTHYECKOE BUI000pa30BaHUE BHJIOB
cuHuLy, «Ilonunnonel pacrennii», «KamnycTHo-peeuHbIi THOPUI.

O6opynoBanue: repbapuu pacTeHUi, KOJIEKIIMA HACEKOMBIX, Yydella MTHUIl U 3Bepel ¢ MmpuMepamu
Pa3IMYHBIX MPUCIIOCOOTICHUMN, Yydena MTHIl U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUi OIU3KUX BUIOB,
00pa30BaBIIMXCSI PA3IUYHBIMH CITOCOOaMHU.

JlabGopaTopHas padora «BrlsiBiIeHHE N3BMEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopnasi pa6ora «IIpucmnocoOiaeHust OpraHu3MOB U UX OTHOCHTEINbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO).

Tema 3. MakposBosonus 4 eé pe3yabTaThl

Metoapl u3ydeHus MakpolsBosonuu. llaseoHTonormuyeckue MeToJbl M3YyYEHHUS 3BOJIOLUU.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguyeckue meroabl uzydeHus sBonouuu. CpaBHeHue (uopsl M (ayHbl MaTEpUKOB U
ocTpoBOB. buoreorpadguyeckue obmactu 3emin. BUabl-o5HIEMUKH U PETUKTHI.

OMOpPHOIOrHYECKHUE U CPABHUTEILHO-MOP(OIOTHUECKHE METOIbI M3yUEHUS dBOTIONUH. [ eHeTnueckue
MEXAaHU3MBI BOJIIOLIMY OHTOT€HE3a U NIOSIBJIIEHUS BOJIFOLMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTUYHBIE
opranbsl. PynuMmeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYJISIpHO-TEHETUYECKHE, OHOXUMHUYECKHE U
MaTeMaTHYeCKUe METO/Ibl U3YUEeHHUS IBOMOUMU. ['oMoornunbie reHbl. COBpeMEHHBIE METO/Ibl TOCTPOCHHUS
(UIOreHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLMS TEHOMOB.

OOme 3aKkOHOMEpPHOCTH (IIpaBuia) HBoMOLUM. [Ipunyun cmenvr @ynxyuii. HeobpaTumocTb
ABOJIIOLIMU. AflanTUBHAS paananusi. HepaBHOMEPHOCTh TEMITOB HBOJIIOLIUU.

JdemMoHcTpauuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabmuuer u cxembl: «OUIOTCHETUYECKUN PAJ JIOLIAIN», «APXEONTEPUKCY», «3BEpo3yOble SAIIEph»,
«Crteromnedainb», «Puanoputsr», «CeMeHHbIE MAaIOPOTHUKMY, «broreorpaduyeckue 30ub1 3emumy», «peid
KOHTHHEHTOBY», «PenukTo», «HauanbHble cTaguu 3MOPHOHAIBHOTO PA3BUTHS MO3BOHOUHBIX >KMBOTHBIX),
«["oMoIOTYHBIE M aHAJIOTHYHBIE OPraHb, «PyTUMEHTBI», « ATaBU3MBD», « XPOMOCOMHBIE HAOOPHI YellOBEKa
U IIUMIaH3e», «I JaBHbIe HapaBIeHUs IBOTIOLHN», «OO0II1e 3aKOHOMEPHOCTH 3BOJTIOLIUNY.

O6opynoBaHue: KOJUIEKIIMH, TrepOaphH, MYJSDKM HCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BUTHE JKM3HU HA 3emJie

Hayunbple TuUmoTe3bl MPOMCXOXAEHUS XKU3HM Ha 3emie. AOHOreHes M maHcnepMmus. JloHaydHble
MIPEJICTaBJICHUSI O 3aPOKICHUH KU3HHU (KpealnoHu3M). [ uroTe3a moCcTOSHHOTO CaM03apOKICHUS )KU3HU U €€
onposepxkeHue onbiTamu . Penn, JI. Ciammanmanmy, J1. [Tacrepa. [IpoucxoxaeHue )KU3HA U aCTPOOUOJIOTHS.

OcHOBHbIE 3Talbl HEOpraHUYeckod sBomtonuu. [lnaHerapHas (reojorumyeckasl) HBOJIIOLMSL.
Xumu4deckasi 3BOJOLUSA. AOMOTEHHBIH CHHTE3 OPraHMYECKUX BEIIeCTB W3 Heopranmdeckux. OmbiT C.
Munnepa u I'. FOpu. OGpa3oBanue noauMepoB 3 MoHomepoB. Koarepsatnas rumoreza A. M. Onapuna,
runoTesa rnepBuyHoro OynboHa J[x. XonaelHa, renetudeckas runotesa I'. Mémnepa. Puboszumsr (T. Yek) u
runote3a «mupa PHK» V. I'nnbepra. ®opmupoBanrne MeMOpaH ¥ BO3HUKHOBEHHUE TIPOTOKIIETKH.



Uctopus 3emiin u MeTonibl €€ u3ydeHus. Mckonaemple opraHndecKkrue OCTaTku. I'eoxpoHosiorus u eé
MeTo 1bl. OTHOCUTENbHAs U a0COIOTHAs Fe0XpoHoJorus. ['eoxpoHoIornyeckas mKaa: 30Hbl, 3pbl, HEPUOIbI,
SIOXHU.

Hauanbubie sTansl oprannyeckoi 3Bositonuu. [losiBeHne U 3BOMIONUS MEPBBIX KIETOK. DBOJIOIUS
MeTtabonu3ma. Bo3HuKHOBeHHE TepBBIX 3KocucTeM. CoBpeMeHHbIe MUKPOOHBIE OHOIUIEHKH Kak aHaJlor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapruOTHI U SyKapUOTHI.

[Ipoucxoxaenne  sykapuoT  (CUMOMOTEHE3).  DBOJIOIMOHHOE  MPOUCXOXKIECHUE  BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3TaITbl 3BOJIIOIMH BBICIITUX pacTeHUu. OCHOBHBIC apoMOpdo3bl pacTeHUH. Beixos pacTtenuit
Ha cymy. [losiBieHne criopoBBIX pacTeHUH U 3aBoeBaHue UMHU cylind. CeMeHHble pacTeHus. [Ipoucxoxaenue
LBETKOBBIX PACTCHUH.

OcCHOBHBIE 3TaIbl YBOJOLNU )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(03bI )KUBOTHBIX. Benackas dayna.
KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpAOBbIE KUBOTHBIC. JKU3HBb B BOJE.
OBoumonus M03BOHOYHBIX. [Iponcxoxknenne ampubuii n pentunmii. [IponcxoxaeHrne MICKONUTAIONIUX U
ntun. [Ipuanmn xirodyeBoro apomopdosza. OcBoeHHE OECIIO3BOHOYHBIMH U MMO3BOHOYHBIMH YKHBOTHBIMH
CYILU.

Pa3Butue xu3HM Ha 3emiie 1O 3paM U NepUogaM: apxeil, IpoTepo30il, maneo3on, Me30301, KaltHO30M.
OOmiast XapakTepUCTHKa KJIMMaTa W TeOJOrMYecKHX mporeccoB. [losBieHHe W pacuBeT XapaKTEPHBIX
OpraHu3MOB. YTIe00pa30BaHUE: €T0 YCIOBHS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KPU3UCHI mpouuioro. [IpuymHbBl M CIEACTBUS MacCOBBIX
BbIMUpaHui. COBpEMEHHBIH HKOJOTMYECKUH KpusHuc, ero ocoOeHHoctu. I[Ipobiema coxpaHeHHs
O6unopa3zHooOpasust Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kaaccugukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: @. Penn, JI. Cniamnannanmy, JI. [lactep, M. 1. Meunukos, A. U. Onapun, JIx. Xonneln, I'.
Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camMo03apoJeHus xu3Hm», «Cxema onsita C. Mumepa, I'. FOpu», «3Tanbsl HEOPraHMUECKON IBOIIIOIIUNY,
«I'eoxpoHonornyeckas mkana», «HauanbHble 3Tambl opraHMYecKoOM sBoyOLMMY», «Cxema 00pazoBaHUs
yKapuoT myTéM cumbOuorenesza», «Cucrema XuUBOM Hpuponsd», «CTpoeHHe BHpyca», «ApoMopdo3sl
pactenuit»y, «Punnodutey, «OTHOKIETOUHBIE BOAOPOCTH», «MHOTOKIETOUHBIE BOAOPOCTH», «MXm»,
«ITannopotHukn», «lonocemMeHHble pacTeHus», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA
AKHUBOTHOTO MUPa», «ApoMopd 036l )KUBOTHBIX», «IIpocTeiiuey, «KumeunononaoctHeie», «Ilmockue uepBu»,
«Unenuctonorue», «PpiOb», «3emMHOBOmHBIEY, «lIpecmbikaromuecs», «lITumpy, «MaekonuTaronme,
«Pa3BuTHe XU3HM B apXeUCKOU 3pe», «Pa3BuTue XHU3HU B IIPOTEPO30MCKON dpe», «Pa3BuUTHE KU3HU B
MAJIE030MCKON 3pe», «Pa3BuThe XKU3HU B ME3030MCKOM 3pe», «Pa3BuTue XM3HM B KalHO30MCKON 3pey,
«CoBpemMeHHas1 CUCTEMAa OPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuM pacTeHUH pa3IUYHBIX OTAENOB, KOJUJICKIMUM HACEKOMBIX, BIIa)KHbIE
npenaparbl )KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJIJIEKIIMHM UTJIOKOXKHUX, CKEJIEThl TI03BOHOYHBIX KUBOTHBIX,
yyuyesja MTHUIl U 3BEpei, KOJUIEKUMU OKaMEHENOCTEH, IMOJIE3HbIX HCKOIMAEMbIX, MYJSDKHM OPTaHMYEeCKUX
OCTAaTKOB OPraHU3MOB.

BupryaabHas jgadoparopHas padora «MonenupoBanue onbiToB Mumiepa—tOpu no u3ydeHutro
aOMOTeHHOTO CUHTE3a OPraHWYEeCKUX COCIMHEHUH B IEpBUYHOM aTMochepey.

JlabopaTopHas padora «/3ydeHne u onmucaHue UCKOIMAEMbIX OCTATKOB JIDEBHUX OPTraHU3MOB).

IIpakTuyeckasi padora «3yueHne ocOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTACIIOBY.

IIpakTuyeckasi padora «3yueHne ocOOEHHOCTEN CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3



Paszpnensl u 3agaun anTponosiorni. MeToasl aHTPONOJIOTUH.

CraHoBeHHE TIPEJCTABICHUN O TPOUCXOXKICHUH YesoBeka. Penurnosneie Bo33peHusi. CoBpeMEeHHbIE
Hay4yHbIE TEOPUHU.

CxoncTBO 4enoBeKa € JKMBOTHBIMU. CHCTEMaTHYECKOE I0JIOKEHHE uenoBeka. CBHUIETENbCTBA
CXOJICTBAa YE€JOBEKA C JKUBOTHBIMHU: CPaBHUTEILHO-MOPQOIOrndeckue, 3MOpHOoIoruueckue, (pU3noioro-
ouoxumuueckue, mnopeneHdyeckue. OTIMYMA 4YeJOBEKa OT JKUBOTHBIX. [IpsAMOXOKIEHHME H KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJJOBHOIO MO3ra U BTOPOI CUTHAIIBHON CUCTEMBI.

JBwxymme cuibl  (pakTopbl) aHTpoONOreHe3a: Ouojormueckue, couuanbHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaUM aHTpororeHesa. PanHue denoBekooOpa3Hble 00€3bsIHbI (TPOKOHCYJIBI) U PaHHHE
MOHTHJIBI — OOIIKE MPEeIKH YeITOBEKOOOPA3HBIX 00€3bsiH M JI0/CH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
moed. YemoBek yMelblii, IepBble U3TOTOBJICHUS OpYIUN Tpyaa. YemoBeK NpsAMOXOASIINANA U IIEPBBINA BBIXO
moneit 3a npenensl Adpuku. Uenosek reinenboeprekuii — ool mpeqok HeaH1epTaabCKOro YeIoBeKa 1
YeJI0BEeKa pa3yMHOTro. YelloBeK HeaHJepPTAIbCKUI KaK BUJ JIFOAEH XOJOJAHOro KiauMara. YemoBek pa3yMHbI
COBPEMEHHOTO THIIA, ICHUCOBCKUH YeTIOBEK, OCBOCHUE KOHTUHEHTOB 3a npenenamu Adpuku. [Taneorenernka
U NIAJIEOT€HOMMUKA.

DBOJIOIUS COBPEMEHHOTO 4eioBeka. EcTecTBeHHBIN OTOOP B MOMYJISAIUSAX YeloBeKa. MyTallMOHHBIHA
npouecc u nonumopdusm. llonynsuronHble BONHBI, Apeiid reHoB, MUrpanus u «3(PQPeKT ocHoBaTENs» B
MOMYJISALMUSAX COBPEMEHHOT'O YEIOBEKA.

Uenoseueckue packl. [lonarue o pace. bompmme packl: eBporeougHasi (eBpasuiickas), aBCTpajio-
HerpouHas (dKBaTopuaibHasl), MOHTOJIOMIHAs (a3uaTCKO-aMEepUKaHCKas). Bpemss u myTu pacceneHus
4yeqnoBeKka 1o IiaHere. EnuHCTBO 4enoBeueckux pac. HaydHas HeCOCTOATENBHOCTh —pacu3Ma.
[IpucrnocoO0aeHHOCTH YeI0BEKa K Pa3HbIM YCIOBUSM OKPY>KaIOIIEeH cpeibl. BiusiHue reorpaguiyeckoit cpes
u Apeiida reHoB Ha MOP(OJIOTHIO U PUHNOJIOTHIO YEJIOBEKA.

MexIuCUUIUIMHApHbIE METOJbl B (hu3nyeckoi (OMOJIOTMYECKOi) aHTPONOJIOTMH. DBOJIOIMOHHAS
aHTPOIOJIOTHUS U MAJIEOAHTPOIOJIOTHS YEIOBEUECKUX NOMYJISIMNA. bruoconyanbHble UcCaea0BaHns IPUPObI
yenoBeka. VccnenoBannue KOABOMOLNN OMOJIOTHYECKOTO U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauuu

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

Tabnuuel u cxembl: «MeToJbl aHTPOMONOTUNY, «['0J0BHOM MO3r yenoBeka», «YenoBekooOpa3Hble
00e3bsiHb», «CKeleT 4YenoBeKa U CKeJeT IuMIaH3e», «PyauMeHThl M araBu3Mbl», «JIBMXKYIIHE CHIIBI
AHTPONOTEHE3a», «IBOJIOLMOHHOE JPEBO YEJIOBEKa», «ABCTPAIONUTEK», «HemoBek ymensbli», «HemoBek
npsaMoxonauuiy, «/lenucosckuili yenosek» «Heannepransisl», «KpomanboHIb», «IIpenku yenoBekay,
«OTansl IBOJIIOLNN YETIOBEKAY, «Packl 4eoBeKay.

O6opynoBaHue: MYJISKU OKaMEHEJIOCTeH, MPeIMETOB MaTepualbHON KYyJIbTYphl IPEIKOB YEIOBEKa,
penponykimu (dortorpaduu) KapTUH ¢ MU(POJOTHUYESCKUMH W OUOJCHCKUMHU CIOKETAMHU TMPOUCXOKICHUS
4enoBeka, (ortorpaduu HAXOJOK MCKOMAeMbIX OCTATKOB YEJIOBEKAa, CKEJET 4YelloBeKa, MOeNb ueperna
4eJl0oBEKa M Yepena HIMMIIaH3€, MOJENIb KHUCTH 4Y€JIOBeKa M KHCTH HIMMIIAH3€, MOJAEIM TOopca IPENKOB
YelioBeKa.

JlabopaTopnasi paGora «lI3ydyeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeIOBEKa, CBS3aHHBIX C
MIPSIMOXOKIECHUEM.

IIpakTnueckas padora «l/3ydyeHne 3K0JI0rMYECKUX ajalTallui YETOBEKAY.

Tema 6. Jkojiorusi — HaAyKa 0 B3aMMOOTHOIIEHUSAX OPraHU3MOB M HAIOPraHU3MEHHbIX CHCTEM C
OKpY:Kamoulei cpenou

3apoxaeHue W pazButue dKosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3anaun a3xonoruu. CBs3b 3KOJIOTHH C JPYTUMH HayKaMHu.

Metonsl sxonorun. [lonesbie HabMIOAEHUSA. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOIHBIE U TAOOpaTOpHbIE.
MogaenupoBaHre B HKOJOTHMH. MOHUTOPUHT OKPYXKAIOWIEH Cpelbl: JOKaJbHbIM, PErHOHAIBHBIA U
rJ100aTbHBIN.



3Ha4YeHHNE HKOJIOTMYECKUX 3HAHUM ISl 4eJTOBEKa. JKOJOTHYECKOEe MUPOBO33PEHUE KAK OCHOBA CBA3EH
YyesjoBeYecTBa ¢ MpUpoaoil. POPMUPOBAHHE HKOJOTHYECKOM KYJIbTYpbl U IKOJOTHMUYECKOHW TPaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynbse, H. A. CeBeprios, O. I'exkenb, A. Tencnu, B. H. Cykaués.

Tabnuis! u cxemsl: «Pa3aensl skoa0runy, «MeToibl 3KoI0rum», «CxeMa MOHUTOPUHTA OKPY KarolIei
CpeIbD».

JlaGopaTopHas padora «/3yueHne METOJ0B KOJIOTMUYECKUX HUCCIICOBAHUN.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Dkojoruueckre (akToppl M 3aKOHOMEPHOCTHM HX JelcTBusa. Kiaccudukanus 3KOIOTHYECKUX
¢dakTopoB: abmoTHUeckue, OuoTHYEecKHe, aHTpomoreHHsie. OOmMe 3aKOHOMEPHOCTH  JICHCTBHA
skosnormueckux (aktopo. IIpaBuno wmmammyma (K. Ilnpenrens, [O. JIuGux). TomepaHTHOCTH.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue dakropbl. CBET Kak SKoiorudeckuii paxkrop. JJeficTBue pa3HbIX y4aCTKOB COJIHEYHOTO
CHEKTpa HAa OPraHu3Mbl. OKOJOIMYECKHE TPYIIbl PAaCTEHUM M J>KUBOTHBIX IO OTHOLIEHUIO K CBETY.
CurnanbHas pojb cBeTa. PoToneproan3M.

Temmnepatypa kak sxonorudeckuii paxrop. JleiictBue TemmnepaTypsl Ha opraHu3Mel. [lolikunoTepMHubIe
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Brnaxxnocts Kak skonormueckuii ¢akrop. Ilpucmocobienus pacTeHWid K HOJIEPKaHUIO BOIHOTO
Oanmanca. Knaccudukanusi pacTeHHid 110 OTHOIICHUIO K Boje. [IpucriocoOaeHus )KUBOTHBIX K M3MEHEHHIO
BOJTHOT'O PEKUMA.

Cpenpl 0OMTaHMsI OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/AYIIIHAs, IOYBEHHAs1, TITyOMHHAs MTOAIIOYBEHHAs,
BHyTpUOpranu3MeHHasi. @PU3nKo-XUMHUYECKHEe 0COOEHHOCTU cpesi oOuTaHus opraHu3MoB. [Ipucnocobnenus
OpPraHMU3MOB K JKHU3HU B Pa3HBIX cpefax.

buonornueckue putmbl. BHemHue u BHYTpeHHHME pUTMBL. CyTOUYHBIE U TOJUYHBIE PUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM KHU3HH.

XKuznennoie Gopmbl opranuzMoB. Ilonsrue o xusHeHHON (opme. JKuzHeHHbIE (OPMBI PACTEHMIA:
JepeBbsl, KyCTApHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THJIPOOMOHTHI, F€OOMOHTHI, a9pOOHMOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue pakTopsl. Buasl OMOTHYECKHUX B3aUMOCHCTBUN: KOHKYPEHIHSI, XUIIIHUYECTBO, CHMOMO3
u ero ¢popmel. [lapazurusm, Koonepanus, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aummopeiictBus (Tomuyeckue, ¢opuyeckue, ¢adbpuyeckue). 3HadyeHUE OMOTUYECKUX
B3aMMOJICHCTBUIA Ul CYIIECTBOBAaHHMS OpraHU3MOB B cpelne oOuTaHus. I[IpuHIMI KOHKYpEHTHOTO
UCKJIIOUEHHUS.

JdemMoHcTpauuu

Tabmuipl u cxeMbl: «Jkojorudyeckue (GaxTopbd», «CBETOBON CHEKTP», «IKOJOTUYECKHE TPYIIIBI
KUBOTHBIX II0 OTHOIIEHHUIO K CBETY», «TEIUIOKpOBHBIE XUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEY,
«DPU3NONIOTHYECKUE alalTallui KUBOTHBIX», «Cpeabl 0OUTaHUs OPraHU3MOBY, «BHOJIOrHUECKUE PUTMBDY,
«Kusnennsle Gopmbl pacTeHui», «Ku3HeHHble (HOPMBI KUBOTHBIX», «DKOCHCTEMA IIUPOKOIMCTBEHHOIO
neca», « IKOCUCTEMa XBOMHOTO Jiecay, «Llenu nutanusy, « XuniaunuectBoy, «Ilapazutuzmy», « KonkypeHuus»,
«CumbOmno3y», «KoMMeHcaauzm.

ObopynoBanue: repOapuyl pPacTeHUH W IKUBOTHBIX, IMPHUCIIOCOOJCHHBIX K BIMSHUIO Pa3IUYHBIX
AKOJIOTUYECKUX (PaKTOPOB, repOdapuu CBETONIOOMBBIX, TEHETIOOWBBIX W TEHEBBIHOCIUBBIX PACTCHHM,
CBETOJIIOOMBBIE, TEHEMIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pAcCTeHHs, Tepbdapuu M KOJUIEKUUU
TEIUIONIIOOUBBIX, 3MMOCTOMKNX, MOPO30yCTOMUMBBIX PACTCHUH, Uydena MTUI] U 3Bepel, repOapuu pacTeHUH,
OTHOCALINXCS K rurpoduram, kcepoputam, Me3opuram, KOMHATHBIE PACTCHHS JAHHBIX TPYI, KOJJICKIIUH
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PAacTEHUI M KMBOTHBIX, 00J1aAar0IINUX
YyepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBU )KU3HH, repOapuy U KOJUIEKIIMU PAaCTeHUN



U OJKUBOTHBIX PAa3IUYHBIX KU3HEHHBIX (OPM, KOJJIEKIUU >KUBOTHBIX, YYACTBYIOLIUX B Pa3IUYHbIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopnasi pa6oTa «BrisiBneHre MPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIICPATYPhD».

JlaGopaTopHas padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U NMOIYJIS U

DKOJIOTUYECKHE XapaKTepuUCTUKu momyssinuu. [lomynsanuss kak Owuonormueckass cucrema. Poib
HEOJIHOPOJAHOCTH Ccpenbl, (hu3uueckux OaphbepoB M OCOOCHHOCTEH OMOJOTMU BHIOB B (hopMHpOBaHHH
MIPOCTPAHCTBEHHOW CTPYKTYpbI NOMyIsiuui. OCHOBHBIE MTOKA3aTENH MOIYJISILUU: YUCIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U MOJIOBasi CTPYKTypa, pOKAaeMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIMS.

DKoJioruueckasi CTpykrypa nomyisuuu. OneHka YuCaeHHOCTH MOMYJSIu. JJuHaMuka nonyJsiuud 1
e€ peryssinus. buornueckuil noTeHIMan nomyssauuu. MozaempoBaHue IMHaMUAKY nonyJisinyuu. Kpusele pocra
YHUCIEHHOCTH Tomyysinud. KpuBble BbDKMBAaHUA. Peryisiius 4UCIEHHOCTH MOMYJISIIHA: poJib (aKTOpOB,
3aBUCSIIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuAoB (I- u K-crpaterun).

[Tonsitue 00 sKonormyeckoi Huiie Bujpa. MecrooOutanue. MHOroMepHass MOJIETIb SKOJOTUYECKOU
Huim J[x. M. XatunHcona. Pasmepsl sxonornueckoi Humu. [loTeHmanpHas u peajin30BaHHas HULLH.

Bua xak cucrema nomyssinuil. Apeasibl BUI0B. Buabl U X JKU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINIl )KUBOTHBIX. brosiornueckue MHBAa3MM 4y KEPOTHBIX BUJIOB.

JdemMoHcTpanuu

IToptpet: dx. N. XaTunHCOH.

TabGnuie! 1 cxeMbl: « IKOJIOTHYECKHE XapaKTEPUCTUKH MOMyISIumuy, «II[pocTpaHCTBEHHAs CTPYKTYpa
nonyisauuny, «Bo3pacTHele mnupamuabl nomyasuun», «CKOpPOCTh 3aceleHMs] IMOBEPXHOCTH 3eMIIH
Pa3IMYHBIMU OpraHu3MaMmu», «Mogens sxosnorndeckoit Humm /x. M. XarunHcoHa».

O6opynoBanue: repOapuu pacTeHUN, KOIJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOieHus ceMsH pacTeHUN K PacCeICHHUIO.

Tema 9. Jkos0rus coodumecTB. IKOJI0rHYeCKHe CHCTEMBbI.

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

Okocuctema Kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHaNbHBIE OJOKHM OPraHHW3MOB B
HKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u CeTH.
Abunornueckue 610ku 3xocucteM. [1ouBbl U uibl B 3kocuctemMax. KpyroBopoT BelecTs U MOTOK SHEPTUH B
KOCHCTEME.

OcHOBHBIE TMOKa3aTeIN SKOCHUCTEMBbl. buomacca W MpoAyKIMs. DKOJIOTHYECKHUE MUPAMHIbI YKCET,
OMOMAcCChI U DHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKleccud. l[lepBUYHBICE M BTOPUYHBIC CYKIIECCHH W WX TMPUYUHBI.
AHTpONOreHHble BO3ACUCTBUS Ha cykueccu. KimumakcHoe cooOmiectBo. buopasznoobpasue u moiHoTa
KpPYTOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

[Ipupoanbie SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocUcmeMbl MOpeli U OKeaHos8. IKOCUCTNEeMbl
MYHOp, 1€C08, cmenetl, NyCmblHb.

AHTpONIOTE€HHBIE PKOCUCTEMBI. ATposKkocucTeMa. ArpoiieHo3. Pa3nuuus mMex1y aHTpONOTre€HHbIMHU U
MPUPOTHBIMHU IKOCUCTEMAMHU.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponckas ¢uopa u  dayHa.
CunanTponu3anusi Topojckoi (ayHbel. bruonormdyeckoe M XO3SIMICTBEHHOE 3HAYEHHWE arpoOdKOCHUCTEM U
ypO03KOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHU3MOB B JKOCUCTeMax. Poiub
KackaoHo2o 3¢hghexkma u 6u008-30udpuxamopos (Kuouesvix 6udos) 6 (OYHKYUOHUPOBAHUU IKOCUCTIEM.
[TepeHoc 3HEPTrUM U BEMIECTB MEXKAY CMEKHBIMUA YKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALNN U
9KOCHCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3CHCTBUM.



Mexanuzmvl  8030eticmeus 3a2pA3HEHUL PA3HbIX MUNO08 HA CYOOPSAHUSMEHHOM, OpP2aAHUZMEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8o30eticmausi. MeToJ0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX 3KOCHUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuer u  cxembl: «CTpykrypa OuoneHosa», «DKOCHCTeMa HIMPOKOJIHMCTBEHHOTO Jiecay,
«9KocucTeMa XBOMHOrO Jjeca», «DyHKIMOHAJIbHBIE TPYIIIBI OpPraHU3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B 9KocucTeMey, «Llenn nutanus (macTOUIIHAas, AeTPUTHAS)», « DIKOIOTHYECKas MUpaMHuIa YUCEe,
«OKosornyeckas nupamuga 6uomaccel», «IKoJoruyeckas nupamuaa sHeprun», «O6pazoBanue 00y0Tay,
«IlepBuunas cykueccusi», «BoccTtaHoBnenue yeca mocie moxkapa», «IKOCHCTEMa 03€pa», «ATPOLEHO3Y,
«KpyroBopoT BewiecTB U MOTOK SHEPTHH B arpoleHo3ey, «IIpumepsl ypooskocucTem».

ObopynoBanue: repbdapuy pacTeHUH, KOJJICKIMM HACEKOMBIX, dydyella NTHII W 3Bepeid, repbapun
KyJbTYPHBIX U JUKOPACTYIIUX PACTCHH, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «l3ydenue u onucanue ypo03KOCHUCTEMBIY.

JlabGopaTopHas padora «/3yuenue pazHOOOpa3usi MEIKUX MMOYBEHHBIX UYJICHUCTOHOTHUX B Pa3HBIX
KOCUCTEMAX).

IKCKypeust « IKCKYpCHUs B TUIIMYHBIN OnoreoreHo3 (B AyOpaBy, Oepe3HsiK, eIbHUK, Ha CYXOJOIbHBIN
WM IOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

IKCKYpCcHs «IKCKYPCHsI B arpo3KOCUCTEMY (Ha MOJIE UK B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOuiennanerapHas o06oi04yka 3eMiid, Tle CYIIECTBYET WJIM CYHIECTBOBaja >KHU3Hb.
PasButue npezacrasnenuit o 6uocdepe B Tpyaax 3. 3rocca. Yuenue B. M. Bepaaackoro o 6uochepe. Obnactu
o6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.

3aKOHOMEPHOCTH CyIliecTBoBaHUs Onochepsl. OcobeHHOCTH OMoCchephl Kak T100aTbHON IKOCUCTEMBI.
JluHamuueckoe paBHoBecue B Onocgepe. KpyroBopoTsl BeliecTB 1 OMOreoXMMHUYECKHE LUKIBI (yriaeposa,
a30Ta). PUTMUYHOCTH siBIeHUN B Onocdepe.

3onanbHOCTh Ounocheprr. [lonsitue o O6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpa, XBOWHBIE Jeca,
CMEIlIaHHble M HIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MyCTHIHU, TPOIMUYECKHE JI€Cca, BBICOKOTOPBS.
Knumat, pacTUTeNnbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OLIEHKA X PECYPCHOTr0 MOTEHIMana U 0MochepHbIX QYHKLUI.

JdemMoHcTpauuu

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

Tabmuuer u cxemsl: «I'eocdepsr 3emuam», «Kpyrosopot a3ora B npupojae», «Kpyrosopot yriepona B
npupoje», «KpyroBopor kucimopona B npupoae», «KpyroBopor Boasl B mpupoje», «OCHOBHbIE OHOMBI
cymmny, «Knumarnueckue nosca 3emumn», « Tynapay, «Tairay, «CMmemanubii gecy, «lllupokonucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponuyeckuil gecy.

Ob6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. Yest0oBek M OKpYyKawlIas cpeaa

DKOJIOTHYECKUE KPHU3UChI M WX TpUYHHBL Bo3zeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHUe
BO3ylIHOM cpenpl. OXpaHa Bo3ayxa. 3arpsisHeHHe BOAHOU cpenbl. OXpaHa BOJHBIX pecypcoB. Pa3pyiienne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONIOTeHHOE BO3/JCHCTBUE HAa PACTUTENBHBIA W KMBOTHBI Mup. OXpaHa PpaCTUTENBHOTO H
KUBOTHOro Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl npupoabl. Kpacuble kuuru. Oco0o oxpaHseMble
npupoausie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THIECKHE TTAPKH.

OCHOBHBIE TPUHLUIBI YCTOMYMBOTO pa3BUTHS 4YEJIOBEYECTBA U MpHUPOAbL. ParpoHanbHOe
IPUPOJIOTIONB30BAHUE U COXpaHEHUE OHMoNornyeckoro pasHooOpasus 3emin. OOmue 3aKOHOMEPHOCTH
rJI00aTBHBIX JKOJOTUYECKHX KpU3nucoB. (OCOOEHHOCTH COBPEMEHHOIO KpH3UCa M €ro BEpOSATHBIC
MOCJICACTBUSI.



Pa3BuTHe MeTOJIOB MOHUTOPHHIA pAa3BUTHUSl OMACHBIX TEXHOTCHHBIX MporeccoB. CucmemHblie
uccne0osanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU dHepeemuke. buonozuueckoe
paznoobdpaszue u obuopecypcwi. Hayuonanvuvie ungopmayuonusie cucmemsli, obecneuusarouue 00Cmyn K
ungopmayuu no cocmosiHuO OmoenbHblX U008 u dxocucmem. OCHOBbI IKOpeadbUIUMAYUU IKOCUCEM U
cnocob06 6opvobL ¢ buonospedtcoeHusMU. Pexoncmpykyus MOpCKux u Ha3emMHulx IKOCUCTIEM.

JdemoHcTpauuu

TaGnuier 1 cxemsbl: «3arpsizHeHre aTMOC(epbl», «3arpsizHeHre THAPOCEphl», «3arpsi3HEHUE TTOYBBD,
«ITapaukoBsIii 3¢ dexr», «Ocobo oxpaHseMbie IPUPOAHBIE TEPPUTOPHIY», «MOIeH YIIPABIIEMOTO MHPAY.

Ob6opynoBanue: ¢dortorpadhuu OXpaHIEMBIX pacTeHUW M >KUBOTHBIX KpacHoil kHurm Poccuiickoii
®enepanun, KpacHoi KHUTH perroHa.

IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UH HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYyYaroIIMMHCS IPOTPaMM
CpeHero oo1ero 00pa3oBaHus: IMUHOCTHbBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKType JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOTrpamMMbl IO OMOJIOTHH BBIAECIEHBI CIEAYIOLINE
COCTABJISIIONINE: OCO3HaHHE OOYYAIOIIMMHUCA POCCHUICKON Tpa)KHAHCKOW WACHTUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOMPENEICHUIO, Haluyue mMomugayuy K OOy4eHUIO0 OHOJIOTHH,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAIUIUN PAa3BUTUS OMOIOTWYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb O0YYAIOLIIXCS
PYKOBOJICTBOBATbCSI B CBOCH AESITENHHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAaMH, MPUCYIIUMU CHUCTEME
OHMOJI0THYeCKOro 00pa3oBaHus, HaludUue NPA8oCO3HAHUS YIKOIOTUYECKON KYIbTYPBl, CHOCOOHOCMU CINABUNb
L[EJIU U CTPOUTH JKU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpPaMMBbl 110 OMOJIOTMH JIOCTUTaIOTCS B €AMHCTBE Yy4eOHOU U
BOCIIUTATEIbHON NIE€ATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMA POCCUMCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPaBUIaAMH U HOpMaMHU
MOBE/ICHHUS U CIIOCOOCTBYIOT IpolLleccaM CaMOIIO3HAHMs, CaMOBOCIMTAHUS U CaMOpa3BUTHUSA, Pa3BUTHS
BHYTpPEHHEH MO3UIIMU JIUYHOCTH, NAaTPUOTU3MA U YBAXKEHHUS K 3aKOHY M MPaBOIOPSJIKY, YEIOBEKY TpyAa U
CTaplieMy IMOKOJIEHHIO, B3aHMMHOTO YBaXKEHHs, OEpEeKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACIEAUI0 H
TpaJuLMsAM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickon denepannn, NpUPOIE U OKPYKAKOLIEH cpeie.

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS YUeOHOTO mpenMera «buonorus» J0IKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3ULIMEH JMYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpHUEHTAllMi, TIO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHUHCKOrO OOIIeCTBa, pacHIMpEeHUE JKU3HEHHOTO OMbITa U  OIbITa
NeSITeNIbHOCTH B IIPOLIECCE peaTn3al[ii OCHOBHBIX HAIIPAaBJIEHUI BOCITUTATEILHOM 1€ATEIbHOCTH, B TOM UUCIIE
B YaCTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3HUIIMUA O0YUAIOIIEToCs] Kak aKTUBHOTO M OTBETCTBEHHOT'O UJICHA
POCCHIICKOTO 001IIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOM NEATENLHOCTH MPU CO3AAHUU yYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENESTh COOCTBEHHYIO MO3UIIMIO 10 OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U
OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOJICH C
pa3HBIMH YOSKICHUSAMU, KYJIbTYPHBIMU IIEHHOCTSMHU U COIUAIBHBIM TTOJIOXKEHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOI'O BHIMOJHEHUS YUEOHBIX, I03HABATEIbHBIX U
HCCIIEIOBATENbCKUX 3a]]a4, YBAXKUTEILHOTO OTHOIIEHUSI K MHEHHIO ONIIOHEHTOB MPHU O0CYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;



TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(hOPMUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HJICHTUYHOCTH, MATPHUOTHU3MA, YBAKCHHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropnoctu 3a CBOM Kpai, cBow PonuHy, CBOM SI3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIIIEE MHOIOHALIMOHANILHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEAMIO U MAMITHUKAM MPUPOJIbI, JOCTUKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATD BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOIOTUH, TOHUMAHUS
3HaYeHUs1 OMOJIOrMH B MO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEJIOBEKa U COBPEMEHHOIO OOIIECTBA;

uaeitHas yOoeX1IEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTHPYSCh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTENSAM, CO3[JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHIOpTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE NpPOSBIATH KadecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, (GOPMHUPOBAHMS KYJbTYPbl 310POBbSI M JMOLHOHAJIBLHOIO
os1aromosty4ms:

MMOHMMAaHHUE U peain3alys 3JI0pOBOT0 M 0€30MacHOr0 00pa3a XKH3HU (310pOBOE TUTAaHKE, COOII0IEHNE
TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA, peryispHas (uznueckas
aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DU3MUYECKOMY H
MICUXUYECKOMY 3/I0pPOBBIO;

MMOHMMAaHWE LIEHHOCTU MpaBWJI HMHIUBUIYAJbHOTO M KOJUIEKTMBHOTO O€30MacHOr0 IOBEACHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIECTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUs aJKOTOJsl, HAPKOTHKOB,
KypeHusl);

6) TPyA10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AaKTUBHOM [I€ATEIBHOCTH TEXHOJIOTMUYECKOM U COLMAIbHOM HaNpaBIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENIbHO BBIIOJIHSTH TaKyIO AESITEIbHOCTD;

MHTEPEC K pa3IudHbIM cepaM NpodhecCHOHATBLHON NesSTEIbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOD Oynymiel mpodeccuu U peann30BbIBaTH COOCTBEHHBIC )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH YKU3HU;

7) IKOJIOru4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKHU 11e1eco00pa3HOe OTHOLIECHHE K MPUPOJE KaK MCTOYHUKY >KU3HH Ha 3emiie, OCHOBE eé
CYILECTBOBAHMS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYphI: TPHOOPETEHUE OMbITA IJIAHHPOBAHUS MOCTYIKOB H
OLICHKH UX BO3MOXHBIX NIOCJIECTBUN JIJIs1 OKPYIKAIOLIEH CPENIbL;

OCO3HaHUeE TN100aIbHOr0 XapaKkTepa dKOJOTMUYEeCKUX MPpo0OiieM U MyTel UX peleHus;



CIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble PU N3YUEHUN OMOJIOTUY 3HAHUS U YMEHUS ITPU PELICHUH
po0JieM, CBSI3aHHBIX C pallMOHAIBLHBIM IPUPOOIIOIB30BAaHUEM (COOII0IEHUE ITPABHII TIOBEJCHHUS B IPUPOJIE,
HaIPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX, OXPaHY BUIOB, YKOCUCTEM, Onochepsr);

AKTUBHOE HENPUATUE [EHUCTBUM, MPUHOCAIIMX BpEI OKPYKAOUIEH NPUPOJHOW Cpele, YMEHHE
MIPOTHO3UPOBATh HEONArONPHUATHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEeANPUHUMAEMbIX JIEeUCTBUH H
MPeI0TBPALIATh UX;

HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpPBI, OIbITa ACSITEIbHOCTU
9KOJIOTUYECKON HAIpPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B MTO3HABATEIILHOW, KOMMYHUKAaTUBHOM
U COUHUAIbHOM IMpakTUKE, TOTOBHOCTH K YYAacTUIO B TIPAKTUYECKOM JESATENbHOCTH JKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCOZHAHHUIO CBOETO MeCTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpbl KaK CpPEJICTBA B3aWMOJICHCTBUS MEXKIY
JIIOJIBMH U TTIO3HAHUS MUPA;

MOHUMaHKEe Crelu(PUKU OMOIOTUU KaK HAyKd, OCO3HaHMs e€ poiu B (POPMUPOBAHUU PALIMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpyXarolleM MHUpE Kak O €IHHCTBE
MPUPOJBI, YEJOBeKa W OOIIECTBa, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUU MpodieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHHM Ui COBPEMEHHOW NMBHIM3ALMU: OOECIeUeHUs: HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3J]aHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX pellaTh pecypcHbIe
mpoOJIeMbl pa3BUTHS UYEJIOBEUECTBA, MOMCKA MyTEeW BHIXOJA M3 TI00AJBHBIX DKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHurs Mepexo/ia K yCTOMUMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY HCIIOIB30BAHUIO TIPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOMYUYEHUU OMOJOTHYECKUX 3HAHWUW B LIEJISAX MOBBIIIEHUS OOIIEH KyIbTYypHI,
€CTECTBEHHO-HAYUYHON IPaMOTHOCTH, KaK COCTABHOM YacTH (DYHKIIMOHAIILHON TPaMOTHOCTU OOYYarOIINXCS,
dbopmupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHMUMAaHHUE CYIIHOCTH METOJOB IMO3HAHUsS, UCIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TMOJy4YaeMble 3HAHWUS I aHaiu3a U OOBSICHEHMS SBJICHHMM OKpYXKaloIIero Mupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHUE JieiaTh 000CHOBAaHHBIC 3aKIIFOUEHUS HA OCHOBE HAyYHBIX (PaKTOB
Y UMEIOIIHNXCS TAHHBIX C IEIBI0 MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENHHO HCIIOJIB30BaTh OHOJOTHYECKHE 3HAHWS ISl pPEHIeHHs MPoOJIeM B
peaNbHBIX KU3HEHHBIX CHUTYAIUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JI€ATEIIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYIO U
HCCIIEI0BATENbCKYIO ACSITEIFHOCTh HHANBUAYAILHO U B TPYTITIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPhIBHOMY OOpa30BaHHIO M CamMOOOpa3oBaHUIO, K aKTUBHOMY
MOJTyYE€HUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHbIe pe3yIbTaThl OCBOSHUS YI€OHOTO TIpeaMeTa « bromorus BKIIFOYArOT: 3HAUUMBbIE IS
(hopMHUpPOBaHKST MHUPOBO33PEHHUST OOYYAIONINXCS MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIIeHAyYHBIC
MOHATHSI, OTPAXKAIOIIUE IIENIOCTHOCTh HAYYHOH KapTUHBI MHpa U CHCHH(PUKY METOIOB IO3HAHUSA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIECTBO, YHEPIHsl, SBICHUE, MTPOIECC, CUCTEMA, HAYyUHBIH (aKT,
NPUHILIMIL, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeJOBaHHe, HaOII0JeHe, HU3MEpPEeHHeE,
SKCIIEPUMEHT M JpYyrHe); YHUBEpCalbHble ydeOHble aelcTBUSA (TO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIE,
peryisTuBHbIE), obOecreunBarone ¢GopMupoBaHue (HYHKIMOHAILHONM TPaMOTHOCTH W COIMAIBLHOM
KOMITETCHIIUHT 00y4arImuxcs; CIIOCOOHOCTH 00y4Jaromuxcst WCII0b30BAThH OCBOCHHBIE
MEXIUCUUIUITMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHNS U YHUBEpCAJIbHbIE ydeOHbIe 1eHCTBUS B TO3HABATEIIbHOM
Y COLMAIIBHOM MPAKTHKE.



B pesynbpTare nzydyeHus OM0JI0ruy Ha YPOBHE CPEIHETO 00IIEeTro 00pa3oBaHus y 00y4Jaromierocs 0yayT
c(OpMHPOBaHbI TIO3HABATEIBHBIC YHUBEPCAIbHBIC YUeOHbIC NEHCTBHSI, KOMMYHHKATHBHBIC YHUBEPCAIbHbIC
y4eOHBIC JCHCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YIEOHBIC EHCTBHS, COBMECTHAS IEATEIHHOCTb.

MeTtanpeaMeTHble pe3yJIbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro O0IIero oO0pa30BaHHs HOJKHBI
OTpaXKaTh:

Ogaaenne yHUBEPCAIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH IHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIFHO (hOPMYITUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, PaCCMATPUBATh €€ BCECTOPOHHE;

UCIIOJIH30BATh ITPH OCBOCHUY 3HAHUH MPUEMBI JIOTHYECKOT'O MBINIUICHUS (aHaIN3a, CHHTE3a, CPaBHEHMS,
kiaccudukanuu, 0000IIeHHs), PACKPBHIBATh CMBICT OMOJIOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU IMOHSATUSIMHU );

OTpEACIATh LEMH NCATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH WX JOCTHKCHHS, COOTHOCHTH
pe3yabTaThI ACSITEILHOCTH C TIOCTABICHHBIMH LICIISIMU;

UCIIO0JIb30BaTh OMOJIOTUYECKUE TIOHATHS JIsi OOBSICHEHUS (PAKTOB U SIBIICHHI KHUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXICHUs (MHIyKTUBHBIC, JCAYKTHBHBIC, II0 AaHAJIOTHUHU), BBISBIIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUYHS B pACCMATPUBACMBIX SBICHUSAX, (DOPMYITHPOBATH BBIBOBI U 3aKITIOUCHIS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEJICTBA VIS IPECTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHI B
U3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAK)KE MPOTUBOPEUUN PA3HOTO POJia, BBISIBICHHBIX B Pa3IHYHBIX
WH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUS MNPOOJIEMBI C YYETOM aHaIM3a HMMCIOMIMXCS MaTepHUATbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESATENBHOCTH, OICHHBATh COOTBETCTBUE DPE3YJIbTAaTOB LIEISM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIMHUPOBAThH U BBHIMOIHITH PA0OTY B YCIIOBUSAX PEAbHOTO, BUPTYaIHbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HABBIKAMH YUCOHO-HCCIIETOBATEIIHCKOW M TIPOSKTHOM JICATEeITHHOCTH, HAaBBIKAMH Pa3peIieHUs
npo06sieM, CTOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIIeHHUs MPaKTUYECKUX
3a/1a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

WCIIOJIb30BaTh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO TMOJTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
PeoOpa30BAHUIO ¥ IPUMEHEHUIO B YYSOHBIX CHTYAITUSAX, B TOM YUCJIC IIPU CO3aHUH YICOHBIX U COITUATBHBIX
MIPOEKTOB;

(hopMUPOBATh HAYYHBIN TUT MBIIUICHHS, BIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHITHSIMH
1 METOJIaMH;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJla4Ml B 00pa30BATCIILHOMN JEATCIIBHOCTH W KH3HCHHBIX
CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpPOBATh 3a/auyy, BBIIBUTaTh TUIOTE3Y €€
pEIIeHNs, HAXOIUTh apTYMEHTBI JIS J0Ka3aTeIbCTBA CBOUX YTBEPIKICHHH, 3a]1aBaTh MapaMeTPhl U KPUTCPUHU
pelIeHus;

aHAJIM3UPOBATh TOJTYYCHHBIE B XOJE pEIICHUs 3aJaud pe3yJbTaThl, KPUTHUUYECKU OIICHUBATH WX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLIEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITH  IICJICHANPABICHHBI TOUCK TMEpPEeHoca CPEICTB H  CIIOCOOOB  JCHCTBUS B
podecCHOHABEHYIO CPeny;

YMETh MMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC WICH, MpEIUIaraTb OPUTHHAJIBHBIC TOJIXOAbI M PEHICHHUS, CTaBHTh MPOOJIEMBI U
3aJ1auM, OITYCKAIOIINE allbTePHATUBHBIC PEIICHUS.



3) padora c unopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGPOpMAIMu (TEKCTe ydeOHOTO IMOCOoOWs, Hay4HO-
MOMYJIIPHON JTUTEpaTrype, OMOIOTHYECKUX CIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX AaHHBIX, B
WuTepHere), aHanM3upoBaTh HHPOPMALMUIO pA3TUYHBIX BUAOB U (OPM TNPEACTABICHUS, KPUTHUYECKU
OLICHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMynHUpoBaTh 3aMpoChl U MPUMEHSTh Pa3JIMYHbIE METOMbI MPHU MOUCKEe U 0TOOpe OMOJIOrHYECKOM
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTs  OMBIT  HCIOJB30BaHMA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHMSI PA3JIUUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMY MpEeACTaBICHUS OHONIOrHMYecKOol HH(pOpMAIUH
(cxembl, TpaduKH, TUArpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

WCIOJIb30BaTh HAYYHBIM SI3BIK B KAUECTBE CPEACTBA MpU paboTe ¢ OMOIIOTHYECKON HH(OPMAITHCH:
MPUMEHSITh XUMUYECKUe, PU3NYECKUe W MaTeMaTH4eCKHe 3HAKU M CHUMBOJBI, (popmysbl, abOpeBHatypy,
HOMEHKJIATypy, UCIIOIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMU pACIIO3HABAHUS W 3alIUTHl WHPOpPManWu, WHPOPMALMOHHOW O€30ImacHOCTH
JMYHOCTH.

OBiajeHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMMU:

1) odmenmne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCeX cgepax >KU3HU, aKTUBHO YYacTBOBATh B JAUAIOTE WA
IMCKYCCHH TI0 CYIIECTBY OOCY)XTaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CY)KICHHS
OTHOCHUTENILHO BBITIOTHEHHS MpeajaraéMoil 3ajayd, yYUThIBATh WHTEPEChl U COTJIACOBAHHOCTH IMO3MIIUM
JIPYTUX YYACTHUKOB JIMAJIOTa WU IUCKYCCHUH);

pacrio3HaBaTh HeBepOaNbHBIE CpEACTBA OOLICHHS, TOHMMAaTh 3HAYCHHE CONMAIBHBIX 3HAKOB,
MPENOCHIIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIH, YMETh CMATYATh KOH(MIIMKTHI M BECTH ITEPETOBOPHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS JPYTHX JII0JIeH,
NPOSIBJISATh YBOKUTEIBHOE OTHOIIEHUE K COOECETHHKY U B KOpPpeKTHOH (opMme (opMyIHpoBaTh CBOU
BO3PAKCHHS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C CTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeIbHOCTD:

MOHUMATh U WCIOIB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHIYabHOW pabOTHI MPHU pEIICHUH
OMOJI0rMYecKOi MPoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUSI TPYTIIIOBBIX (POPM B3aMOAEHCTBUS
IIpU pelIeHnr yueOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
KaXKJI0TO 4JIeHa KOJIJIEKTUBA;

MPUHUMATH IEJTH COBMECTHOW NEeSTETHbHOCTH, OPTaHU30BHIBATh M KOOPAWHUPOBATH JCHCTBHS 1O €€
JTOCTIDKEHHUIO: COCTaBJISITh TUIAH JEHCTBUHN, PacIpeieNiATh POIU ¢ YIETOM MHEHHH YYaCTHUKOB, OOCYKIIATh
pe3yabTaThl COBMECTHON pPabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKIAJa M KaXKAOrO0 yYaCTHUKA KOMaHABl B OOIIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

MpeJyIarath HOBBIE MTPOEKTHI, OIICHUBATh UCH C IO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MMPAKTHYECKON
3HAYUMOCTH;

OCYWIECTBIISAITh IO3UTHBHOE CTPATETMYECKOE IOBEACHHE B pa3IMYHBIX CHUTYalMsIX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHUIIUATUBHBIM.

OBnageHne YHMBePCAJIbHBIMH Pery/siTHBHBIMU 1€fiCTBUAMM:

1) camoopranm3amnus:

WCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHHS MPOOJIEM M WX PEIICHUS B JKU3HCHHBIX H
y4eOHBIX CUTyaIUsX;

BBIOMpATh HA OCHOBE OMOJIOIMYECKUX 3HAHUI 11eJIeBbIe M CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBUIX U
MOCTYIKAaX MO OTHOIIECHHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;



CaMOCTOSITEJIBHO OCYIIECTBIATh MO3HABATENBbHYIO JESATEIbHOCTb, BBIABIATH IPOOJIEMbI, CTAaBUTh U
(bopMyIMpOBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATENbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENTLHO COCTABJIATH IUIaH PEIIeHUs POOIEMbI C y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYIULIMU B PasHbIX O0ONACTAX 3HAHHM,
IIOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallMsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE
pE3yJIBTATOB LIEIISIM;

BJaJIeTh HABbIKAMU II03HABATEJIbHOW pe(dIeKcuM Kak OCO3HaHMs COBEpIIAEMbIX JACHCTBUM U
MBICTMTENBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, CIIOIB30BaTh MPUEMBI Pe(DICKCHH IS OLICHKH
CUTYyalluH, BbIOOpa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX HA OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYTOro YEJIOBEKa.
NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUs yueOHoro npenmera «buonorus» Ha yrinyOnéHHOM
YPOBHE OpHEHTHpPOBaHbl Ha oOecreuyeHHe NpoduIbHOro o0ydeHus oOyuarommxcss Ouonoruu. OHH
BKJIIOYAIOT: CHelU(pUUecKre i1 OMONIOrMM HayuHble 3HAHUS, YMEHUS U CIIOCOOBI AEWCTBUN IO OCBOEHHUIO,
MHTEpIpEeTalMi U MPeoOpa30oBaHUIO 3HAHUN, BHUABI JEATEIBHOCTH IO MOJYYEHUIO HOBBIX 3HAHUH M UX
MPUMEHEHMIO B Pa3JIMUHBIX YUEOHBIX, a TAKXKE B peaIbHbIX )KU3HEHHBIX cuTyalusx. [IpeqmeTHble pe3ynbTaTsl
IIPEICTaBJICHBI 110 TOJaM U3y4YEHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeameta «buomorusi» B 10 kiracce 1OMKHBI OTPAKATh:

cOpPMUPOBAHHOCTh 3HAHUW O MeCTE€ W pOJU OHOJOTMM B CHCTEME €CTEeCTBEHHBIX HayK, B
(bopMHPOBaHNUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MIPUPOIBI U PELICHUH PobieM
palMoHaIBFHOTO MPUPOIONONIB30BAHUS, O BKJIAIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHHUE CHUCTEMOM OMOIIOrMYeCKUX 3HaHUM, KOTOpasi BKJIIOUAeT: OCHOBOMOJIAraoe OMoI0ornyeckue
TEPMUHBI M TOHATHS (KM3Hb, KIJIETKA, OpraHu3M, MeTabonu3M, TOMeocTa3, CaMOperyJssius,
CaMOBOCIIPOM3BE/ICHUE, HACIEJACTBEHHOCTh, M3MEHUMBOCTh, POCT M DPAa3BUTHE), OHMOIOTHYECKUE TEOPUHU
(xnerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopusi HacaeACTBEHHOCTH T.
Moprana), yuenus (H. . BaBuiioBa — o ieHTpax MHOroo0pasusi U MpOUCX0XKI€HUS KyJIbTYPHBIX PaCTeHUN),
3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOTO IOKOJEHMSI, PACUICTIICHHUsS, YMCTOThI raMeT, HE3aBUCHMOIO
HacienoBanus I'. MeHzens, roMolnoruueckux psiioB B HacieAcTBeHHOW n3meHunBoctd H. M. BaBuiosa),
MIPUHLIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJAJICHUE OCHOBHBIMH METOJAaMH HAy4yHOrO IIO3HAHMs, HCIHOJIb3YEMBIX B OHOJIOIMYECKHX
HCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUe, U3MEpPEHNe, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHME BBIIEIATh CYLIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPHUOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4Hclie OakTepuil, rpuOOB, pacTeHUH, )KUBOTHBIX
4eJI0OBEKa, CTPOEHUsT OpPraHoB U CHUCTEM OpPraHoB pPAacT€HUM, JKUBOTHBIX, YEJIOBEKAa, IIPOLECCOB
KU3HEJIEATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max pAcTeHUM, >KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX



MPOIIECCOB: OOMEHa BeEmIeCTB (MeTaboNMM3M), TpEBpAllCHHs JHEPTruu, OpOXKEHUs, aBTOTPO(HOrO W
reTepoTpoHOro THUNOB MUTaHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MHTO3a, Meilo3a, TaMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHANIBHOTO PA3BUTHSA, PAa3MHOXKCHHS, WHIUBUAYATLHOTO DPa3BUTUS OpTaHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS TEHOB, T€TEPO3HCA, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXIy OpPraHOMJAMH KJIETKH U UX (DYHKUUSMHU, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEW U UX (YHKIMSIMH, MKy OpraHaMy U CUCTEMaMU OPraHOB y PACTEHUM, )KUBOTHBIX U
YeJI0BEeKa M MX (PYHKIUSAMH, MKy CUCTEMaMH OPTaHOB M UX (QYHKLHUSMH, MEX/Ty dTarlaMyu 0OMeHa BEIIECTB,
JTaraMy KJIETOYHOT'O IMKJIA U JKU3HEHHBIX LUKJIOB OPraHM3MOB, STallaMd SMOpPHUOHAIBHOTO pPA3BUTHS,
T€HOTHIIOM U (DEHOTUTIOM, (EHOTHUIIOM M (PaKTOpaMH Cpeibl OOUTaHUS;

YMEHHE BBISIBIATH OTIIMYUTENbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE PACTEHHH, JKUBOTHBIX U
YeJI0BEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOLINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIIOTHIO U CUMBOJIMKY
JUIS TOKa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTUYECKUX TPYIII;

yMEHHE pellaTh OWOJOTHYeCKHe 3aJauyd, BBISBISATH MPUYMHHO-CICJCTBEHHBIC CBS3M MEXIY
UCCIIETyEMbIMU OMOJOTUYECKUMH MPOLIECCAMU U SIBICHUSIMM, JI€1aTh BBIBOJbI U MPOTHO3bl HA OCHOBaHUU
IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTA0OPATOpHBIE U NpPaKTHUECKHE padoThl, COOMIOAATh MpaBWiia MpU pabote C
y4eOHBIM U JIabopaTOPHBIM 000pYAOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH MX SKCIEPUMEHTAIBHBIME CPEICTBaMH, (HOPMYITUPYS LENb
UCCIIEIOBaHMsl, aHAIU3UPOBATh MOJyUYEHHBIE PE3YJIbTAThl U JAENaTh BbIBOJbL;

YMEHHE Y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKONW paboTe MO OMOJOTHH, DKOJOTUU M MEAULIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIATH MTOJyYeHHbIE Pe3yIbTaThl Ha
YYEHUYECKUX KOH(EepEeHIHX;

yYMEHHE OILIEHMBAaTh JTUYECKUE acCIEeKThl COBPEMEHHBIX HCCIeI0BaHUN B oOjacTh OHUONOTMM U
MeIULUHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OIJIO0TBOPEHHE, HAIIPABICHHOE U3MEHEHHE T€HOMA U CO3/1aHue
TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIICCTBIISITh OCO3HAHHBINA BBIOOp Oyaymied mpodeccuoHaIbHON ASSTENHHOCTH B 00IacTH
OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIIOIMH, BETEPUHAPUHU, CETTLCKOTO XO35HCTBA, MUIIEBONH MPOMBILIUIEHHOCTH,
yrIIyOsTh MO3HABATENNbHBIM HHTEPEC, HAIIPABICHHBIM HAa OCO3HAHHBII BEIOOpP COOTBETCTBYIOLIEH podeccun
U IIPOAOIDKEHHE OMOJIOrMYECKOro 00pa3oBaHus B OpraHU3alyax CpeaHero NpoeCCUOHAIBLHOTO U BBICIIETO
oOpazoBaHus.

[IpeameTHBIC pe3yabTaThl OCBOCHHS YueOHOTO npeameta «buomorusi» B 11 knracce 1OMXKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJU OMOJIOTMM B CHUCTEME ECTECTBEHHBIX HayK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUHM 3aKOHOB MPUPOIBI U
pEIIeHNH SKOJOTMYECKUX Mpo0JieM 4YeloBedYecTBa, a TaKKe B PELIIEHWH BOMPOCOB PALMOHAIBLHOTO
MPUPOIONOIB30BaHUsA, U B (POPMUPOBAHNHU LIEHHOCTHOI'O OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BJIQJIETh CUCTEMOW OMOJIOrMYeCKHX 3HAHWM, KOTOpas BKJIIOYAET ONpEIeNCHUs U MOHUMaHUe
CYLIHOCTH OCHOBOIMOJArallux OHOJOTHYECKMX TEPMHUHOB M MOHATHI (BUI, 3KOocucTema, Ouocdepa),
Ouosoruueckue Teopuu (3BonmorronHas reopus Y. JlapsuHa, cMHTeTHYeCcKasi TEOpUS SBOIOIUN), yueHHUs (A.
H. CeBepuoBa — 0 myTsX M HampaBieHusx sBoironuu, B.J. Bepnaackoro — o Ouocdepe), 3aKOHbBI
(renernyeckoro paBHoBecus J[x. Xapau u B. Baitnbepra, 3apoasimeBoro cxozactsa K. M. bapa), npasuia
(muaumyma 1O, JInbuxa, SKOJOTHYECKOW MHPaMUJIIbI dPHEPTHUM), TUNOTEe3bl (Tmmore3a «mupa PHK» V.
I'unGepra);

YMEHHUE BJa/IeTh OCHOBHBIMH METOJAaMHM HAY4YHOTO IO3HAHUSA, UCIOJIb3yEeMbIMH B OHMOJOTHYECKUX
HCCIICIOBAaHMSX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHCaHHe, U3MEpeHue, HaOJIoJeHHE, SKCIEPUMEHT),
Croco0aMu BBISIBJICHUSI U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUHN B IPUPO/IE;

yYMEHHE BBIICNIATh CYIIECTBEHHbIE NMPU3HAKH: BUAOB, OMOrEOLIEHO30B, 3KOCHCTEM U Ouochepsl,
CTaOMJIM3UPYIOLIEro, JBHXKYIIErO0 M Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa, ajIoNaTpuyeckoro u



CUMIATPUYECKOT0 BHI000PA30BaHMSI, BIMSHUSA IBMKYLUIMX CHJI 3BOJIONUM Ha TEeHO(POH] MOIMYJISLNH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie 0OMTaHUs, YepeI0BaHusl HApPaBICHUMN SBOMIOIHNH, KPYTrOBOPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaTh B3aUMOCBSI3M MEXy IPOLIECCAMU DSBOJIOLUH, [BUXKYLIIUMH CUJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCHUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, NMPUCIOCOOIIEHHOCTh BHJIOB K Cpele
oOuTaHus, a0MOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aWMOCBS3€H OpPraHW3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHU B KOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOITMYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY
JUI J0Ka3aTesIbCTBAa POJCTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TpYMI, B3aUMOCBSA3H OPraHU3MOB U
cpeapl OOMTaHMSA, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHHsS MHOT000pas3us BHIIOB U
9KOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHUS IPUPOBI U UEIOBEUECTBA,

yMEHHE pellaTh OWOJOTHYeCKHe 3aJauyd, BBISBISATh MPUYMHHO-CICJCTBEHHBIC CBSI3M MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JI€IaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHUH
IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHSITH JIAOOPATOPHBIE W TPAKTHYECKHEe paboThl, COOMI0AaTh MpaBWia MpH padore ¢
y4eOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, POBEPATH UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (HOPMYIHUPYSI LETb
HCCIIEIOBaHMsI, aHAJIU3UPOBATh MOJyUYEHHBIE PE3YJIbTAThl U JAENIaTh BbIBOJbL;

YMEHHE Yy4acTBOBaTh B Y4eOHO-MCCIIEI0BAaTENbCKON paboTe MO OMOJIOTMH, 3KOJOTUU U MEAULIMHE,
MIPOBOAMMON Ha 0a3e UIKOJIBbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIATH TOJyYeHHbIE Pe3yIbTaThl HA
YUEHHUECKUX KOH(pEepeHIIHSIX;

yMEHHE OIIEHUBATh I'MIIOTE3bl U TEOPUM O MPOUCXOXKICHUHU JKU3HM, YEJIOBEKA U YEJIOBEUECKUX pac, O
MIPUYMHAX, TOCIEACTBUIX U CIIOCO0axX MPeJOTBpAIIECHU ITI00aIbHBIX U3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BbIOOp OyayIiel mpodeccuoHaTIbHON JesTeIbHOCTH B 00JIACTH
OMOJIOTUH, SKOJIOTUH, NPHUPOIONOIb30BAHUS, MEIUIMHBI, OHMOTEXHOJOIMM, ICHXOJOTHH, BETEpUHApUH,
CEJIbCKOT'O XO35MCTBA, MUILEBON MPOMBINUIEHHOCTH, YTAYOIsTh MO3HABATEIbHBIA MHTEPEC, HAIPAaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH mMpodeccur W MPOAOIKEHHE OMOJOTUYECKOro O0pa3oBaHUs B
OpraHU3aIMsIX CPEAHEro NPOPeCcCHOHATBHOIO U BhICIIEro 00pa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 1 bubmmorexa LIOK
y https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 2 .
VIBDIC CHCTEMBI H HX HEYHCEHHE 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
b 2 .
3 HONOTIA TTIETRH 05 https://m.edsoo.ru/7f41c292
4 XUMHYecKas OpraHu3aus KICTKH 14 1 bubmorexa LIOK
P B https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
2
> CTpoettie it pYHKLIH KICTK 8 https://m.edsoo.ru/7f41c292
5 OOMeH BelIeCTB U NMPEBpaIlEHUE SHEPTUN 10 9 bubnnoreka [JOK
B KJICTKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nungopmanus u 10 1 05 bubnuoreka [IOK
peanu3aiius e€ B KJIETKe ' https://m.edsoo0.ru/7f41c292
bu6mmorexa [IOK
XK i 1
8 VISHCHHBIH HHICT KT 0 https://m.edsoo.ru/7f41¢c292
bu6 OK
9 Pa3mHOXeHHME U pa3BUTHE OPraHU3MOB 8 1.5 h;psj,l:jll(;r:éelcdasi.ru 17§416292
10 I'eneTnka — HayKa 0 HACIEACTBEHHOCTH U 5 05 bubnmoreka [JOK

HU3MCHYUBOCTU OPTraHN3MOB

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

11 3aKOHOMEPHOCTH HACEACTBEHHOCTH 10 1 https://m.eds0o.ru/7f41c292
bubmuoreka [JOK
12 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
13 Petieritka weiosexa 3 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
14 1 1.
CTpoeHHe 1t GyHKLHH OPraHH3MOB 0 > https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
1 4 1.
5 Cenekuus OpraHu3MoB > https://m.edsoo.ru/7f41¢c292
16 buoTexHOIOrusA U CHHTETHYECKAs 5 1 bubmuorexa [JOK
OuosorHst https://m.edsoo.ru/7f41c292
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O 102 16

[TPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 3apoKJIeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bu6mmoreka [IOK
npeCTaBICHN B OHOIOTHH https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
2 M & 14 2
HKPOIBOIIONHA 1 £6 Pesy ILTaTR! https://m.edsoo.ru/7f41cc74
3 MakposBoronus U €€ pe3yJIbTaThl 6 bubmmorexa LIOK
P t pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 16 1 15 bubnnoreka [JOK
Bemite ' https://m.edsoo.ru/7f41cc74
5 [Ipoucxoxnenue yenoBexa — 10 1 bubnnorexa [HJOK
AQHTPOTIOTEeHE3 https://m.edsoo.ru/7f41cc74
6| opramomos  manopramimonmt v 3 o5 Pubworexa LOK
P fajopra ' https://m.edsoo.ru/7f41cc74
C OKpY>Karolen cpeaou
bu6nmoreka [JOK
7 9 1.5
OprauHsMBl H Cpefia OO TaHH https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 €] i 9 0.5
KOJIOTHA BHJIOB M HOTY TAIH https://m.edsoo.ru/7f41cc74
9 DKOJOoTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
b K
10 Buocdepa — rinobanbHast sxocucTemMa 6 Hbmorexa LIO

https://m.edsoo.ru/7f41cc74
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11 YemoBeK U OKPYIKAIOIIAA cpeaa 7 bubmorexa HOK
by tHast cpet https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 6
OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Konrpoabusie IlpakTuueckue  00pasoBaTesibHbIE
padoThbI padoTbI pecypchl
OcoOeHHOCTH M 3HAYCHHE OMOJIOTUYECKOM bubmmorexa LIOK
1 wayKu 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 JKuBble cucTeMbl U UX CBOMCTBA 1 bubmnorexa LIOK
https://m.edsoo0.ru/863e6564
YPpoBHU OpraHU3AIMH KHUBBIX CUCTEM.
3 [IpakTrueckas padota «lcnoap3oBanue 1 05 bubnnorexa [JOK
Pa3IUYHBIX METOJIOB [IPU M3YYCHUH KHUBBIX ' https://m.edso0.ru/863e6122
CUCTEM»
4 Hcropust OTKpBITHS U N3YUYEHUS KIIETKHU. 1 bubmmnoreka HOK
Knerounas Teopus https://m.edso0.ru/863e6e88
Meroasl MOJIEKYJIAPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
5 «M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH 1 05
(xpomatorpadus, anekTpodopes,
g depeHnnanbHoe HeHTpUpyrupoBaHue,
IT1IP)»
5 XuMHYeCKui cocTaB KieTKu. Boja, eé 1 but6mmorexa [IOK
(bYHKIUH B KIIETKE https://m.edso0.ru/863e674e
F MuHepabHbIE BELIECTBA KIIETKU, UX 1 bubnunorexa LIOK

byHKIIUN

https://m.edso0.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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benku: aMMHOKUCIIOTHBINA COCTaB, CTPOEHUE

bubnunoreka LIOK

8 MOJICKYJI https://m.edso0.ru/863e6b72
9 benku: knaccudukanys, GyHKINH,
CBOHCTBa
10 VYraeBoabl: CTPOCHUE MOJIEKYI, bubmuorexa [JOK
KiIaccuukanms https://m.eds00.ru/863e6870
11 VYrneBojbl: CBOMCTBA, QyHKIIUU bubmorexa HOK
’ https://m.edso0.ru/863e6870
12 Jlunuapl: CTpOEHHE MOJIEKYI, bubmmoreka [JOK
KJIaccUpuKanus https://m.edso0.ru/863e6870
13 Jlunuaet: cBoiictBa, ¢pyHkiuu. CBoiicTBa bu6nmorexa LIOK
oromeMbpan https://m.edso0.ru/863e6870
14 HyxiienHOBBIE KHCIIOTBI: CTPOCHUE Bbu6moreka [JOK
MOJICKYJI, KJIacCU(UKAIIHS https://m.edso0.ru/863e6d5c
15 HyxnenHoBble KUCIOTHI: (YHKIUU Bubmmorexa HOK
https://m.edso0.ru/863e6d5c
JlaGopatopHnas pabota «OOHapyxeHue
0€JIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX
16 peakumii». JlabopatopHas pabota
«HccnenoBanre HyKJIEUMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KIIETOK PA3IMIHBIX
OpPTaHU3MOBY
17 Hyxneosunrpudocdarsr, HAJl, HAJID, bubmuorexa [IOK
DA https://m.edso0.ru/863e6d5c
18 Cexsenuponanue JTHK. MeTonbl
T€HOMMKH, TPAHCKPUIITOMUKH, TPOTEOMUKH
19 MeTobl CTPYKTYpHON OHOJIOTHH



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
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20

Kommnonents! knerku. [Ipokapuornueckas
KJIETKa

bubnunoreka LIOK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

21

22

23

24

Crpoenne U QyHKIUH MJIa3MaTHIECKON
MeMOpaHbI

Kierounas cteHka pacTeHUi U TpruOOB.
CpaBHHTEIIbHASI XapaKTEPUCTUKA KIETOK
yKapuoT

OnxHOMEMOpaHHbBIE OPTaHOWIbI
uuTorasMel. [lonyaBTOHOMHBIE
OpraHOW/Ibl KJIETKH: MUTOXOH/IPUH,
IUTACTUIBI

HeMeMGp AHHBIC OPpraHOU bl KJICTKHU

25

[IpakTuueckas pabora «M3yuenue
JBUKEHMSI LIUTOIIA3MbI B PaCTUTEJIbHBIX
kietkaxy». JlaboparopHnas pabora
«HMccnenoBanue mia3mMonan3a u
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»

26

27

28

CrpoeHue u pyHKIMHU Aapa

JlaGopatopHnas pabora «3yueHue
CTPOEHUS KJIETOK pa3IMYHbIX OPraHU3MOBY.
ITpakTryeckas pabora «/3yuyeHue cBoiicTB
KJICTOYHOM MeMOpaHbI»

061_[1215[ XapaKTCPUCTHUKA oOmeHa BCIICCTB

bubnunorexa LIOK
https://m.edso0.ru/863e766¢

29

DepMEHTBI: CTPOCHHE, MEXAHU3M JEHCTBUS

but6mmorekxa [IOK
https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6b72

@epMEHTBI: CBOWCTBA, PEryJIALns

bubnunoreka LIOK

30 AKTUBHOCTH. https://m.edso0.ru/863e6b72
Jlaboparopuas pabora «3ydeHne
(hepMEHTATUBHOTO PaCHICTUICHUS
MEPOKCH/Ia BOJOPO/A B PACTUTEIBHBIX U
31 KUBOTHBIX KJIeTKax». JlabopaTopHas
pabora «/3yueHne KaTaTuTHIECKON
AKTUBHOCTH ()epMEHTOB (Ha IMpUMepe
aMmIIa3bl WIK KaTaaasbl)»
32 ®oTOCHHTE3 Y pacTCHUI Bubmmorexa HOK
https://m.edso0.ru/863e7c98
33 dortocuHTe3 y 6akTepuit
34 XeMOoCHHTE3. bubmmorexa LIOK
https://m.edsoo0.ru/863e7c98
35 I'mukonm3. bpoxenne bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
36 Peakuuu nukna Kpebca. OxucnurensHoe
¢bochopunrpoBanue
Jlaboparopnast pabora «CpaBHeHHE
37 IPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a.
JlaGopatopnas pabora «CpaBHeHUE
MIPOLIECCOB OPOKEHUS U TBIXaHUS
38 Peaknium MaTpuyHOTO CHHTE3a bubmmorexa LIOK
https://m.edso0.ru/863e796e
but6mmorekxa [IOK
39 Tpanckpumms. Cunre3 u co3peBanne PHK https://m.edso0o.ru/863e796e
40 Tpancnsauus: pynkuun TPHK Bubmmorexa HOK

https://m.edso0.ru/863e796e
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bubnunoreka LIOK

4 Tpancasums: gyt pubocom https://m.eds00.ru/863e796e
42 Konrtponsnas padora Nel
43 Ctpoenue reHa npo- u 3ykapuor. ['enom
IPO- ¥ 3YKapHOT
44 AKTHBHOCTb I'€HOB, €€ peryJisius
45 Bupycsr: ctpoenue, MuHoroobpasue, bubmuorexa [JOK
SKM3HEHHBIN [TUKJ https://m.edso0.ru/863e7540
Bupychsbie 3a005eBanus yeIoBeKa,
46 KUBOTHBIX, pacTeHui. Bupycs. 05
[IpakTuueckas paborta «Co3nanue Moenu
BHUpYCa»
47 buonndopmaruka. Hanotexnomoruu B
OHMOJIOTHH U MEIUIIHE
48 KieTouHsIi UK bubmmorexa [IOK
https://m.edso0.ru/863e7dc4
49 Pennmukanus
50 Xpomocomsbl. KaproTum
bubnmnorexa [JOK
>1 Mirros https://m.edscl)lo.ru/863e7dc4
Jlaboparopnast pabora «M3yuenue
XpOMOCOM Ha TOTOBBIX MHUKPOIIpEnapaTaxy.
52 JlaGopaTopnas pabora «Habmronenue 1
MHUTO3a B KJI€TKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
53 Perynsiust kmeTouHoro 1uKIiia. AmonTo3



https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

bubnunoreka LIOK

54 ®dopMbI pa3MHOKEHUST OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
95 [TonoBoe pazMHOXkEHUE
. bu6nmmorexa [IOK
> Meitos https://m.edsoo.ru/863e7f4a
["ameTorenes y »uBoTHBIX. JlabopaTtopHas
57 pabora «I/ISYII};HI/IC CTPOCHUS HOJIpOBLII;( 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»
58 OmnonotBopenue. J{poOienue. bubmmoreka [JOK
Factpynsuus https://m.edso0.ru/863e8436
59 I'ucto- u opranorenes bubmrorexa LIOK
https://m.edsoo.ru/863e8436
50 [TocTaoMOpHOHATBHOE PA3BUTHE KUBOTHBIX.
JKu3HEeHHBIN UK pacTeHUH
Jlaboparopnast pabota «BrisBienue
MIPU3HAKOB CXOJICTBA 3apOABIIIEH
61 MMO3BOHOYHBIX KUBOTHBIX». JlabopaTopHast 1
pabora «CTpoeHHE OPraHOB Pa3MHOKEHHS
BBICIIIUX PACTEHUI»
62 Wctopus renetuku. OCHOBHbIE IOHATHUS bubmmnoreka HOK
T'€HETHKH https://m.edsoo.ru/863e86f2
OCHOBHBIE METOIbI TCHETUKH.
63 JlaGopatopHnas pabota «lpo3oduna kak 0.5
00BEKT F€HETUYECKNX UCCIIETOBAHUI
64 MoHorubpuaHoe CKperuBaHue. 05 bubnuoreka [IOK

[IpakTruyeckas pabdora "U3ydenue

https://m.edso0.ru/863e8878
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PE3yJIbTaATOB MOHOTUOPUTHOTO
CKpentuBaHus y Apo30duisr"

[{uTomornyecknue OCHOBBI MOHOTHOPHUIHOTO

65
CKpEIIMBaHUS
66 AHnanuzupyroiee ckpenmpanue. Hemonxnoe
JOMUHUPOBaHUE
JluruOpuiHoe CKpeBaHue.
67 [IpakTuueckas pabora «13yueHue 05 bubnnoreka [JOK
PE3yJIbTAaTOB TUTHOPHUIHOTO CKPEIIMBAHHS https://m.edso0.ru/863e89a4
y Ip0o30(UIbD
68 [{utonornyeckue OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUS
69 CuenieHHOe Hacle10BaHNE MPU3HAKOB Bubmmorexa LIOK
https://m.eds00.ru/863e8c60
70 XpoMOCOMHas TEOPUSI HACTIEACTBEHHOCTH
bubmuoreka [IOK
& Fereritka oz https://m.edscLJ]é).ru/863e8c60
72 ['eHoTHN Kak LIETOCTHAS cUCTEMaA
73 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS
pacTeHUM, ’KUBOTHBIX U YEIIOBEKA
74 N3meHunBOCTh IPU3HAKOB. Byl bubmuoteka [IOK
MU3MEHYNBOCTH https://m.edso0.ru/863e8efe
75 MonudukarnronHas "3MEHYUBOCTh bubmorexa HOK
https://m.edso0.ru/863e8efe
BapuanvoHHsIl psia ¥ BapHallMOHHAS
76 kpuBas. JlaboparopHas padoTa 05

«HccnenoBanue 3aKOHOMepHOCTeI71
MOI[H(pHKaHHOHHOﬁ N3MCHYHUBOCTH.



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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ITocTpoeHne BapuallMOHHOTO Psia U
BapHallMOHHOW KPUBON»

7

78

79

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

MyTannoHHast U3MEHUYUBOCTb.
[IpakTrueckas pabota « MyTanuu y
po30( bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
OIHUIeHETHKA U SIIMIeHOMHKA

0.5

bubnunorexa LIOK
https://m.edso0.ru/863e8efe

bub6nmoreka [IOK
https://m.edso0.ru/863e8efe

80

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHE U aHAJN3 POJIOCIOBHOID

0.5

bubnunoreka LIOK
https://m.eds00.ru/863e8d78

81

82

MeTtoasl MEAUIIMHCKON TEHETUKHU

3HaueHUE MCIUITUHCKON T'¢HETHUKHU B
IpeaAOTBpalliCHUH U JICUCHUHU I'CHCTUYCCKUX
3a00JIeBaHUN YeI0BeKa

83

Opranusm Kak eIuHOE 1EJI0e.
Pasngpaxkumocts u perymsnus y
opranu3moB. ['ymopanbHas peryisinus u
SHJOKPUHHAS CUCTEMA )KUBOTHBIX U
YyeJIoBeKa

84

Txanu pactenuit. JlaboparopHnas padota
«M3ydyeHue TkaHel paCTCHUIN»

0.5

85

TkaHu )KMBOTHBIX U YEIOBEKA.
JlabopaTtopHas paborta «3yueHue TkaHeu
JKUBOTHBIX»

0.5



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Opransbl. Cucremsl opraHos. JlaboparopHas

86 pabora «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»
87 Omnopa tena opranu3MoB. JIBuxeHue
OpPTraHHU3MOB
88 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa
89 Jlpixanue opranu3MoB. Jlpixanue
MMO3BOHOYHBIX )KUBOTHBIX M Y€JIOBEKa
TpaHcnopT BelIecTB y OPraHu3MOB.
90 KpoBeHocHast cuctema 1mo3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA
91 Brigenenue y opranu3smMoB
92 3amuTa y opranu3mMoB. IMMyHHas cuctema
YeloBeKa
bubmmoteka IIOK
93 OCHOBHBIE TTOHSTHUS CENEKIAA. MeTO b https://m.eds00.ru/863e9214
CEJICKIIMOHHOUN paboThI bubmuoreka [JOK
https://m.edsoo.ru/863e9214
Jlaboparopnast pabora «3yuenue copToB
94 KYJIbTYPHBIX PACTCHHI U TIOPO]T JOMAITHIX 1
KUBOTHBIX». JlaboparopHas paboTa
«/3y4eHne METOI0B CEJIEKIIMU PACTEHUID)
OCTHIKEHUS CeNIEKIIUU PAaCTeHUN U
95 iI/IBOTHHX. HpaKTI/IIerCKI;SI pabora 0.5 Bubmmorexa IOK
([IpuBMBKa pacTeHmi» https://m.edsoo.ru/863e9214
96 CoxpaHeHue, U3y4eHHE U UCTIOb30BaHUE

TEHETUYECKUX PECYPCOB



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buotexHoorus kak Hayka u 0Tpacib

97 npon3BoicTBa. OCHOBHBIC HAPABIICHUS 1 bubmmorexa LIOK
. https://m.edso0.ru/863e9336

CHUHTETHYECKOI Onosioruu
[Ipaktuyeckas padora «3yuenue

08 00BeKTOB OMOoTEXHOMOTUIY. [IpakTudeckas 1 1
pabota «IlorydeHrne MOJIOYHOKHUCITBIX
IIPOTYKTOBY

99 XpoMOocOMHasi M TeHHAsE HH)KEHEPUs

100 Menunuackue OMOTEXHOJIOT U

101 KonTponbnas padorta Ne2
PesepsHbiit ypok. [loBTOopenue,

102 . 1
0000111eHIe, CUCTEMAaTH3AIIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 16

[TPOT'PAMME



https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

J;j;-)n Tema ypoxa Beero Konrpoabusie IlpakTuueckue  00pasoBaTesibHbIE
padoThbI padoTbI pecypcsl
bub6nmoreka [IOK
1 OpomonmonHas teopus Y. Jlapsuna 1 https://m.eds00.ru/863e9570
5 JIBUKyIIME CUITBI HBOJIIOIMK BUJIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cyniecTBoBaHHE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1 bubnnorexa [JOK
IBOJIIOLIMU https://m.edso0.ru/863e9570
5 DTarbl HBOIIOIMOHHOTO Mpolecca: 1
MUKPO3BOIIOIUS U MAKPOIBOIIOLIUS
bubmmoteka IIOK
6 [Momynsiius — seMeHTapHast eIMHHUIA 1 https://m.edsoo.ru/863e9cle
HBOJTIOIUN bubmuoreka [JOK
https://m.eds00.ru/863e99c6
3aKOH reHeTHYeCcKOoro paBHOBeCHS JXK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BbisiBIeHuE U3MEHYUBOCTH Y
0co0el 0IHOrO BHIA)»
bubnunorexa LIOK
8 DnemMeHTapHBIE (HAKTOPHI IBOTFOIUH 1 hitps://m.edso0.u/B63edcle
but6mmorekxa [IOK

https://m.edso0.ru/863e9da4



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9da4

D¢ ekt ocnoparens. dpdexrt
OyTBIJIOYHOTO OPJIBIIIKA

10

11

Murpanuu. M3omsmun nomyisannin:
reorpaduueckas, Ononoruaeckas

EcTtecTBeHHBIN 0TOOP — HANPaBIISIONTUN
dakTop >BOIIOLUU

bu6nmmorexa [IOK
https://m.edso0.ru/863e9ed0

12

[TonoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOJIFOIHH.
JlaGopaTtophast pabora «3yuenue
apoMop(}030B U UIH0ATANITAIIUHN Y
pacTeHui U JKUBOTHBIX)

0.5

bubnunoreka LIOK
https://m.edso0.ru/863e9fde

14

[TpuMepbl MPUCTIOCOOICHHH Y
OpraHu3MoB: Mop(oiornieckue,
dusnonornueckue, OMOXUMHUYECKUE,
noBeneH4eckue. Jlabopatopuas pabora
«IIpucnocobiienus OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIECO00PAa3HOCTb)

0.5

15

16

Bupn, ero kpurepun u CTpyKTypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

CrpykTypa Buzia

0.5

17

Bunoo6pazoBanue kak pe3ybTart
MUKPOIBOITIOIUU

18

19

CBs13b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUA

MaKpO3BOJ'IIOI_II/I$I. ITaneonTonorudeckue
MCTOJbI U3YUYCHUA 3BOJIFOINUN



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

buoreorpaduueckne METOIbI U3YUCHHS

20
SBOJIIOLIMH
DOMOPHOIOTUYECKHIE U CPABHUTEIHHO-
21 MOP(OJIOTHUECKUE METO Bl U3YUEHUS
ABOJIFOIIUN
MoJiekyIsIpHO-TeHETHUECKHE,
22 OMOXMMHYECKHE U MaTEMaTUYECKHUE
METOJTbI U3YUYCHHS IBOJFOIIUN
23 OO011re 3aKOHOMEPHOCTH 3BOJTIOIHH bubmmorexa [IOK
https://m.edso0.ru/863e9cle
24 AnanTtuBHas paguanys. HepaBHoMepHOCTH
TEMIIOB BOJIIOLIUH
o5 HayuHble runoTe3bl MPOUCXOKIACHUS
JKU3HU Ha 3emiie
26 JloHay4HbIE MPEIICTABICHUS O
3apOKICHUU JKU3HU
97 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
SBOJTIOIUN
28 ['unotessl 3apoxKACHUS )KU3HU bubmorexa HOK
https://m.edso0.ru/863ea5a6
HcTopust 3eMiu 1 METOIbI €€ N3YUCHHUS.
29 JlaGopatopHas pabota «3yuenue u 05
OTHMCAaHNUE UCKOMAeMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
HavanbHble 3Tanbl opraHn4ecKon bubmuoreka [JOK
30
HBOIIOLIUU https://m.edsoo.ru/863eatbe
31 OBOJIOIUS DYKAPUOT bubmmorexa LIOK

https://m.edso0.ru/863eabbhe



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIC 3TaIIbI 9BOJJIIOLIMH
pPacTUTCIBbHOIO MHUpA. HpaKTI/I‘leCKaﬂ

bubnunoreka LIOK
https://m.edso0.ru/863ea6bhe

32 pabora «3yueHue ocooeHHOCTEH 05 bubmuorexa [JOK
CTPOEHHUS PACTCHHUI Pa3HBIX OTAEIOB)» https://m.edso0o.ru/863ea8hc
bubnunorexa LIOK
33 OCHOBHBIE 3TaITbl YBOJIOIUH KUBOTHOTO https://m.edsoo.ru/863eatbe
MHupa bubmuorexa [JOK
https://m.edso0.ru/863ea8bc
DBOJIOIUS )KUBOTHBIX. [IpakTHueckas
34 pabora «M3yueHune ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)
PazButue xu3Hu Ha 3eMie 1o 3paM U bubnnoreka [JOK
35
neproaamMm https://m.edso0.ru/863eabbe
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HUCHI POIILIOTO
37 CoBpeMeHHbIN IKOJIOTHYECKUI KPU3UC,
€ro 0COOEHHOCTH
CoBpeMeHHast cUCTeMa OPraHudecKoro bubnnorexa [JOK
38
TPOIILIOTO https://m.edso0.ru/863ea48e
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIHI
OpTaHU3MOB
40 KonTtponbhnas padora Nel
41 AHTpOIIOJIOTHS — HAayKa O YEJIOBEKE Bubmmorexa IOK
https://m.edso0.ru/863eac2c
42 PazButue npeacrasieHuit o
MIPOUCXOXKJICHUN YeTIOBEKa
43 Mecro denoBeka B CUCTEME 05

opranudeckoro mupa. JlaboparopHast



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

pabora «3yueHune ocoOeHHOCTEH
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKACHUEM»

44 JBHoKyIlIME CUIIBI AaHTPOIIOTEHE3a bubmmorexa LIOK
https://m.edsoo.ru/863ead44
45 CootHolieHne OMOJOTUUYECKUX U
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E
46 OcHOBHBIE CTaIUU aHTPOIIOTeHE3a
47 [Tasieorenerrika u najeoreHOMHKA
48 DBOJIOIUS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [Ipaktuyeckas
49 pabora «I/I3yqeine BKOJII)OI‘I/I‘-IGCKI/IX 0.5 bubmorexa LIOK
. https://m.edsoo.ru/863eaea?
aJIanTaluii YeJI0BEKay
50 MexauCUUIIITMHAPHBIE METOIBI
AHTPOTIOJIOTUU
51 3apoKAEHUE U Pa3BUTHE DKOJIOTUU
Mertoasi skonoruu. JlabopatopHas padbora
52 «M3y4eHne MeTOI0B SKOIOTHYECKHIX 0.5
HCCIICIOBAHUI
53 3HaueHNe SKOJOTUYECKIX 3HAHUHN IS
YyelnoBeKa
54 Okonoruyeckue HakTopsl Bubmmorexa IOK
https://m.edsoo.ru/863eafec
Abuotnueckue pakropbl. CBET Kak bu6muoreka [JOK
55 sKosoruueckuii paxrtop. JlaboparopHas 05 https://m.edsoo.ru/863eafec
pabota «BpisBIIeHHE TPUCTTOCOOIECHUI bubnuorexa [JOK

OpTraHHu3MOB K BJIUSAHHUIO CBETA»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

AbGuotnueckue pakropsl. Temmneparypa

KaK 9KOJIOTUYECKUN (haKTop. Bubmmorexa HOK
https://m.edsoo.ru/863eafec
56 JlaGopaTopHas pabota «BrlsiBieHHE 0.5
NPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHHIO bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
TEMIIepaTypbI»
AbuoTtnueckue Gpaxkropsl. BnaxxHocts Kak Bu6mmoteka [JOK
sKosoruueckuii paxrop. JlaboparopHas https://m.edsoo.ru/863eafec
57 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH bubmuorexa [IOK
pacTeHH U3 Pa3sHBIX MECT OOUTAHUS https://m.edsoo.ru/863eb10e
58 Cpenbl 0OMTaHUS OPraHU3MOB Bubmmorexa HOK
https://m.edsoo.ru/863eafec
59 buonornueckue puTMbI
60 JKuznennbie ¢opMbl OpraHU3MOB
61 buotnyeckue pakTopsl Bubmmorexa IOK
https://m.edso0.ru/863eb348
3HaueHue OMOTHYECKUX B3aUMOICHCTBUN
62 JUTSI CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus
63 DKOJIOTUYECKUE XapaKTEPUCTUKU
TIOITY JISITUH
OCHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:
64 YUCIIEHHOCTb, TIOTHOCTD, BO3PACTHAS U
MI0JIOBasi CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN TMOMYJISIIIHN:
65 POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPAITUH
66 Dkonorudeckas CTPyKTypa MOMyJISIun
67 JlnHaMUKa TIOITYJISIIAA U €€ PeTyIISIIHS



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863eb348

KpI/IBBIe pocCTa YUCICHHOCTH ITOITYJIAINN.

68
KpuBbie BEDKHBaHHUS
DKoJ0orHYecKas HUIa BUA.
69 JlaboparopHas pabota «IIpucrnocoGnenus 0.5
CEMSTH PaCTEHHH K PaCCEICHUIO
70 Bua kak cucrema momysisiui
71 3aKOHOMEPHOCTH MOBECHUS M MUTPALIAN
JKUBOTHBIX
72 Coo011ecTBO OpraHu3MoOB — OHUOIICHO3 brbmmorexa LIOK
https://m.edso0.ru/863eb46a
73 DKocrcTeMa Kak OTKPBITasi CHCTEMa bubmrorexa LIOK
https://m.edso0.ru/863eb46a
74 KpyroBopot BemecTs 1 NOTOK SHEPTUU B Bbu6moreka [JOK
HKOCHCTEME https://m.edso0.ru/863eb5fa
75 OCHOBHBIE TIOKa3aTeIN SKOCHCTEMBI buomiorexa LIOK
https://m.edso0.ru/863eb5fa
76 DKOJIOTMYECKUE TUPaMUIbl bubmorexa HOK
https://m.edsoo.ru/863eb5fa
77 N3menenus coob11ecTB — CyKIIECCHUU
78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB
79 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI
TYHJIP, JIECOB, CTETEH, MyCTHIHb
80 AHTPOITOTEHHBIC YKOCHUCTEMBI
81 Ypboakocuctemsl. [Ipaktuueckas pabora 05

((I/ISY‘-ICHI/IC " OIIMCaHHuEC yp603KOCI/ICTCMLI»



https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863eb5fa
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3aKOHOMEPHOCTH (HOPMUPOBAHUS

82 OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUSA 3arpsi3HEHUM
83 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISALIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
84 buocdepa — obmerianerapHas 06009k Bbu6moteka [JOK
3emmm https://m.edsoo.ru/863ebb5e
85 VYuenne B. U. Bepnanackoro o 6uocdepe
86 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16
g7 KpyroBopoTsI BeliecTs u
OMOT€OXUMHYECKUE IUKITBI
88 3oHanbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CYIIH
89 YcroitunBocTh OHocheps
90 DKOJIOrHYecKre KPU3UCHI U UX MTPUUNHBI bubmmorexa LOK
https://m.edsoo.ru/863ebale
91 BozneiicTBue uenoseka Ha 6uochepy BH6H_HOTeKa LOK
https://m.edsoo.ru/863ebale
92 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA bubmmnoreka HOK
PaCTUTENBHBIN U JKHBOTHBIA MU https://m.edsoo.ru/863ebale
93 OxpaHna npupo/sl
94 OCHOBHBIE TIPUHIIHITBI YCTOHYHNBOTO

Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPO/IbL
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PanmonansHoe mpUpoOAONOIL30BAHUE U

95 COXpaHeHHEe OMOJIOTMYECKOTO 1
pa3HooOpa3us 3emin

9 0..606H.I€HI/IC 1o TeMe «MUKpPO3BOIIOLUS U 1
e€ pe3yabTaThD»

97 Q§o6meHHe 1o TeMe « MaKpOdIBOIIOIUS U 1
e€ pe3ysbTaTb»

08 O06006mmenue no reme «IIpoucxoxnenue u 1
pa3BHUTHE KHU3HU HA 3eMIIe»

99 O606menne o Teme «IIponcxoxeHue 1
YeJI0BeKa — aHTPOTIOTCHE3»

100 O0600meHne o TeMe « IKOJIOTHs — HayKa 1
0 B3aUMOOTHOIIECHHSIX OPraHU3MOB)

101 O606menne o Teme «OpraHu3Mel U 1
cpena oOuTaHH»

102 KonTponbnas padora Ne2 1

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; mnoxg
penakmueit [laceunnka B.B., Axumonepnoe o6OmectBo «M3matenberBo «lIpocBemnieHne
* buonorus, 11 wiacc/ Ilaceunuk B.B., Kamenckmii A.A., PyomoB A.M. u apyrue; mosu

penakuueit [laceunuka B.B., Akiinonepnoe odmectBo «M3narenscTBo «IIpocsemnieHuey

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA
https://edsoo.ru/Predmet_Biologiya.htm

https://prosv.ru/subject/biology.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. DnekrponHBIN 00pa3zoBaTenbHbI pecype «S cmam EI'D. Cpemnee obiee oOpa3oBaHue.
Y4eOHbIi MOYJIb IO PELLICHUIO TPYAHBIX 3aJaHuil 110 yueOHoMmy npeamety «buonorus». 10-
11 KJIACChI». AO HU3JaTEIbCTBO «IIpocaenieHue».
2. Tpenaxép «Ob6nako 3Hanuit». buomorua. 10 xmacc. OO0 «Pusukon Jlady».

3. Tpenaxép «O0naxo 3Hauui». buonorus. 10 knace. OO0 «Puzukon Jlad».



