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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHomy mnpenmery "buomorusa" (manmee - Ouosorus) Ha ypOBHE
cpeaHero ooiiero oopazoBanus paspadborana Ha ocHoBe DenepaabHOTO 3aK0oHa OT 29.12.2012
No 273-03 «O06 o6pazoBanun B Poccuiickoit ®depepanuny, ®I'OC COO, Kouueniuu
npenojaBaHus yueOHOro mnpeamera «buOJIOTHS» M OCHOBHBIX MOJIOKEHUN (erepanbHOM
paboueit mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriay06néaHoro ypoBHs uzydeHus (10—-11 xmacchr)
SBJISIETCS OJTHUM M3 KOMIIOHEHTOB MPeAMETHOM 001acTH «ECTeCTBEHHO-HAaYYHbIE MPEIMETHI.
CornacHo nonoxenusm ®I'OC COO npodunbHbie yuyeOHbIE TMPEAMEThI, W3ydaeMble Ha
yIayONIEHHOM YPOBHE, SBIAIOTCS crmocoOoMm auddepeHnyanud oOy4eHHs] Ha YpOBHE
cpemHero oOmero o0pa3oBaHWsS H TPHU3BAHBl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOLIUM, CpEAHUM OOIIMM, CPEAHUM MNPOPECCHOHAIBHBIM M  BBICHIUM
oOpa3oBaHueM. B To ke BpeMsi KaXXIblii M3 ITHUX YYEOHBIX MPEIMETOB JOJDKEH OBITh
OpUEHTHPOBAH Ha TMPUOPUTETHOE pEIICHHE O0pa30BaTeNbHBIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX 33/1a4, CBS3aHHBIX C MPOpOpUEHTAIMEN 00yJaromMXCcs U CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHOM 00J1laCTH HAyYHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH, MeIUIIMHOM,
AKOJIOTHUEH, TICUXOJIOTUEN, CIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMyY nipeaMeTy "buosorus" maét npeactaBieHue o eI U 3aa4ax
u3yueHus ydeOHoro mpeamera «buonorus» Ha yriyOnéHHOM ypOBHE, ONpeaeiseT
oOsi3aTenbHOE (MHBAapMAHTHOE) MPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpUpOBaHHE IIO
pazenam W TemaM, pacopelelieHHe M0 KiaccaMm, PEKOMEHAYET MOCIeA0BaTeIbHOCTh
U3Yy4YEeHUsl y4EeOHOro MaTepHalia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKHM y4eOHOTO Mpoliecca, BO3pacTHBIX 0COOeHHOCTe oOyyaronuxcs. B mporpamme mo
OMOJIOTHM pPEaTu30BaH MPHUHIMI MPEEeMCTBEHHOCTH C HU3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTr0 00111ero oOpa3oBaHus, Onarogaps yeMy MPOCMaTPUBAETCs] HAINPaBICHHOCTh Ha
NOCJeNyIolee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTHYECKOTO MBIIIICHUS, MPEACTaBICHUNA O
3I0pOBOM 00pa3e )KM3HHU, Ha BOCIUTaHUE OEPEKHOT0 OTHOIICHHUS K OKPYKAIOIIeH MpUpOoTHON
cpene. B mporpamMe mo OMONOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTH YYEOHOTO MpeaMeTa
«buonorusi» B peanuszammu tpeboBannit GI'OC COO k 1IaHUPYEMbIM JUYHOCTHBIM,
MeTalpeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM OO0yueHHs U B (OPMHPOBAHMU OCHOBHBIX
BUJIOB YU€OHO-TI03HABATEIbHON JAESITENIbHOCTH OOYYaroMIMXCS MO OCBOEHUIO COJAEpHKAHUS
OMOJOTUYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

VY4eOusiit npeamet «buosorus» Ha ypoBHE CpelHEro 001ero oopa3oBaHus 3aBEpILIaCT
OuoJioruyeckoe 0O0pa3oBaHME B IIKOJE M OPUCHTHUPOBAH HA pacUIMpPEHHE U YIIIyOJeHUe
3HaHUN 00YYarOIIMXCs O )KUBOM MPUPOJAE, OCHOBAX MOJICKYJISIPHOM M KJIETOYHON OUOJIOTHH,
SMOPHUOTIOTMY U OUOJIOTUH Pa3BUTHS, TEHETUKH, CENIEKIIMU, OMOTEXHOJIOT U, 3BOJIIOLIMOHHOTO
YYEHHSI U 3KOJIOTHH.

N3yuenne yueOHoro npeamera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHPOBAHO
Ha MOATOTOBKY O0YYaOIIUXCS K MOCIEAYIOIEMY MOJIyYeHUI0 OMOJIOrMYEeCKOro 00pa3oBaHus
B By3aX M OpraHuzalMsx cpeaHero mnpodeccroHansHOro obOpasoBaHusi. OCHOBY €ro
COJIEP)KaHUs COCTAaBJISIET CHUCTeMa OWOJIOTMYECKUX 3HAHUM, MOMYyYEHHBIX MPU H3YYEHUU



00yJaroNMMHUCs COOTBETCTBYIOIIMX CHCTEMATUUYECKUX pa3eloB OWOJOTMM Ha YPOBHE
OCHOBHOTO o0uiero odpazosanusi, B 10—11 kiaccax 3Tu 3HaHUS MOJydYalOT pa3BuTHe. Tak,
pacuIMpeHbl W yriyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX, Tpubax,
OaKTepusix, OpraHU3ME€ 4YelOoBeKa, OOIIUX 3aKOHOMEPHOCTSX >KWU3HH, JOMOJHUTEIHHO
BKJIFOYCHBI OHMOJIOTHYECKHUE CBEJCHUS TMPUKIAJHOTO M TMOMCKOBOTO XapakTepa, KOTOpPbhIe
MO>KHO HCIIOJI30BaTh KaK OPUEHTHUPHI ISl TIOCTEAYIONIEero BeiOopa npodeccuu. Bo3zmoxHa
TaK)K€ MHTErpalus OMOJIOTrHYECKUX 3HAHUHN C COOTBETCTBYIOIIMMU 3HAHUSIMU, OJTyUYEHHBIMU
00y4aroumMMucs Ipu U3y4eHn PU3NKU, XUMUHU, Teorpapuu 1 MaTEMaTHKU.

CtpykTypa nporpamMmbl Mo ydeOHOMYy mnpeaMery "buosorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIN U IBOJIOIUOHHBIN MOAXObI K M3y4deHUI0 Onosioruu. CorjlacHO UM, U3y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTepHbIE MJIsi KUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3alliK, 3BOJIOUHMHA OPraHMYECKOro Mupa Ha 3emiie, COXpaHEeHUs OUOJIOTUYECKOIo
pazHooOpa3us miaHeThl. Tak, B 10 kiacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOUYHOU
ounosorun, SMOPUOJIOTUA U OMOJIOTHH PA3BUTHUSI, TCHETUKH U CEJICKITMH, OMOTEXHOJIIOTUH U
CUHTETUYECKON OMOJIOTHH, aKTyJTU3UPYIOTCS 3HAHUSI 00yJarOIINXCsl T0 00TaHUKE, 300JI0THH,
aHaToMuu, pu3noJoTun YeioBeka. B 11 kimacce u3ydaroTcst HBOIOIIMOHHOE YYECHUE, OCHOBBI
9KOJIOTUH U yuYeHHe 0 Ouocdepe.

VYueOHbiii mpeamer «buosiorus» npu3BaH 00ECIEUYUTh OCBOCHUE OO0YUYarOITUMUCS
OMOJIOTUYECKUX TEOpUW M 3aKOHOB, WJEHW, MPUHIUIIOB W TPABHI, JICKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUN O CTPOEHUH, MHOTOOOPa3uH U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIUU, OUOLEH03a, YKOCUCTEMbBI, O BBIJAIOIINXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSAX B OMOJIOTUH, IPUKIAJAHBIX ACMIEKTaxX
OMOJIOTUYECKUX 3HAHUHU. [[7151 pa3BUTHS U TOAJIEp KaHKsI UHTEepeca 00yUaroImuxcst K OM0JI0Tuu
HapsAy CO 3HAYUTEIbHBIM 00hEMOM TEOPETUYECKOTO MaTepuasa B COACPKaHUU TPOTPAMMBbI
1o OMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS M PA3BUTHs TOW WU
WHON 00JacTu OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX MU 3apyOECKHBIX YUEHBIX B pEILICHUE
BOKHEUIINX OUOJOTUYECKUX U DKOJIOTHYECKUX MPOOIIEM.

ey n3ydenus yauebHoro npenmera « buosiorus» Ha yriryOJIEHHOM YPOBHE — OBJIAJICHUE
00yJaronmMMuUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHU3aIMH >KUBBIX CHUCTEM
pa3HOTO paHra W TPUOOPETCHHE YMEHWW KCIOJIb30BaTh 3TU 3HAHHUS B (POPMHUPOBAHUU
WHTEepeca K omnpenenéHHod o001acTu MpodheCCHOHAIBHON JIesSTEILHOCTH, CBSI3aHHOM C
OuoJsiorued, WIM K BBIOOPY Y4e€OHOTro 3aBeCHMS [JIs MPOJOJKEHUS OHOJIOTHYECKOro
oOpa3oBaHHs.

JlocTikenue 11em u3ydeHus: yaeoHoro npeameta « buosorusy Ha yriryOJIEéHHOM YPOBHE
o0ecreurBaeTcsl pelIeHUEM CIIEeAYIOIUX 3a1a4:

OCBOCHHME OOYy4YaroIMMHUCS CHUCTEMbl OWOJOTMYECKUMX 3HAHM: OO0 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpPaBUIIAX,
COCTABJISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu 1 0COOCHHOCTSAX OMOJIOTUUECKUX CUCTEM (KJIETKA, OpTaHU3M, TIOYJISIHS, BH/I,
ounoreoleHo3, 6uocdepa); 0 BBHIIAOIIMXCSI OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHUIX B
OMOJIOTHH;



O3HAKOMJICHHE  OOYydYaroImuxcsi C  METOJaMH  TIO3HaHWsI  JKUBOW  MPHUPOJIBL:
UCCIICIOBATCIbCKUMHA METOJIAMH  OHMOJIOTHUECKHX HayK (MOJIEKYJSIDHOM H KIECTOYHOU
OuoJsioruu, SMOPUOIOTUU U OWOJIOTUU PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUHA U
CUHTETHYECKON OWOJIOTUH, TAaJICOHTOJIOTHH, OJKOJIOTHH); METOAaMH CaMOCTOATEIHHOTO
MPOBEACHUST OMOJIOTMYECKUX HCCIEOBaHUN B JlabopaTopuu W B mpupojne (HabmroneHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE);

OBIIaJICHHE OOYYaIONIMMHUCS YMEHUSIMHU: CAMOCTOSITEIbHO HAXOAWUTh, aHAJIM3UPOBATh U
UCIIONIb30BaTh  OHMOJOTHYECKYl0  HH(pOpMaImro; MOJIb30BAaThCA  OMOJIOTUYECKOM
TEPMHUHOJIOTHEH W CHUMBOJHWKOHN; YCTAaHABJIMBATh CBSI3b MEXKIy pa3BUTHEM OHOJOTHH WU
COLIMATBHO-9KOHOMUYECKUMU U JKOJOTMYECKUMH TPOOIeMaMy YeIOBEUECTBA; OIICHUBATH
MIOCTIC/ICTBUSL CBOCH JESATEILHOCTU 10 OTHOIICHWIO K OKPYXKAIoIIeW MPHPOIHOW cpene,
CcOOCTBEHHOMY 37I0POBBIO M 3JIOPOBHIO OKPYKAIOIIUX JFO/ICH; 0OOCHOBBIBaTh M COOJIIOAATH
Mepbl MPOQUIAKTUKH WHQPEKIUOHHBIX 3a00JIeBaHWi, MpaBWiIa TOBEICHUS B TPHUPOIE U
oOecrnieueHns 0€30MacHOCTU COOCTBEHHOM JKU3HEIEATEIbHOCTH B UPE3BBIYANHBIX CUTYAIUSIX
IPUPOIHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITUS
B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYAIOIINUXCS MHTEIUIEKTYyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IIpOIIecce
3HaKOMCTBA C BBIIAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HUCCIICIOBAHUSIMU B OMOJIOTHH,
pemaeMbpIMe €10 TPoOIIeMaMy, METOIOIOTHENW OMOIOTUYECKOTO UCCIICAOBAHUS, TPOBEICHUS
IKCTICPUMEHTATBHBIX HCCIICAOBAHUA, DPEUICHHS OHWOJIOTUYESCKUX 3a7ad, MOJICITHMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCTIIUTaHHE Y 00yYaOIUXCsI ICHHOCTHOTO OTHOIIEHUSI K )KUBOW MPUPOJIE B IIEJIOM U K
OTIENbHBIM €€ OO0BeKTaM W SIBICHUSAM; (POPMHUPOBAHHE SKOJIOTHUYECKOH, TCHETUYECKOU
I'PaMOTHOCTH, OOIIEH KyJIbTYPHI MIOBEICHUS B IIPUPOJIC; MHTCTPAIIMH €CTCCTBCHHO-HAYTHBIX
3HAHMI;

npuoOpeTeHue 00y4JarIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
PUPOIOTIONB30BaHNU  (COOMIOZCHNE TPaBWJI TIOBEIEHUS B MPHPOJAE, OXPaHbl BHUIOB,
KOCHCTEM, Ouocdepbl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3A0POBBS OKPYKAIOLIUX
aroneit (cobmogeHuss mep mnpoduaakTukd 3a0osieBaHU, oOecredyeHne Oe30MacHOCTH
KU3HEICATEIIbHOCTU B YPE3BBIYAHBIX CUTYAIUSIX MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCTIOIh30BaHMs OMOJIOTHYECKUX 3HAHUM U YMEHHI B TOBCETHEBHOMN KU3HMU,

CO37aHME YCJOBHH [UIsl OCO3HAHHOTO BHIOOpAa OOYYAIONIMMUCS WHAWBHIYIBHOM
00pa30BaTeNIbHOM TPAEKTOPHH, CIOCOOCTBYIOILIEH MOCIEayomeMy MpodeccuoHaTbHOMY
CaMOOTIPE/ICTICHUI0, B COOTBETCTBUH C WHIUBUAYAIbHBIMH MHTEPECAMU U MOTPEOHOCTIMHU
peruoHa.

OO01miee 9nCIO 4acoB, OTBEJCHHBIX HA W3YYCHHE OMOJOTHMU Ha yTIyOJIEHHOM YpPOBHE
cpeaHero odmero odpaszoBanusi, coctaBisier 204 ydaca: B 10 kmacce — 102 yaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HeJieli0).

OTO6op opraHu3anMoHHBIX (GOpPM, METOJOB M CPEACTB OOyYECHHS OHOJIOTHH
OCYIIECTBIISACTCS ¢ yU4ETOM CHIEIIM(PHUKHU €T0 COJICP)KaHUs M HAIIPABICHHOCTH Ha MPOJI0JDKCHHE
OunoJsioruyeckoro oOpa3oBaHUsl B OpraHU3AIUAX CPEIHEro MPOodheCCHOHAIIBHOIO U BBICIIETO
oOpa3oBaHus.



OO0s13aTEeNIbHBIM YCIIOBHEM MPU 00yUYEHUU OMOJIOTUH Ha YTITyOJIEHHOM YPOBHE SIBIISIETCA
MpOBEACHUE JIA0OPATOPHBIX W TMpaKTUYECKHX pador. Takke ydacTue oOydarommxcs B
BBINIOJJHEHUM TMPOEKTHBIX M y4e€OHO-UCCIIEOBATENbCKUX pabOT, TEeMaTUKa KOTOPBIX
OIpENEAeTCs YYUTEIEM Ha OCHOBE MMEIOIMXCS MaTepUalbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.

Hcnonb3oBanue obopynoBaHus 1eHTpa «Touka pocta» mpu peanusauuu naHHon OI1
HO3BOJISIET CO3/1aTh YCJIOBUSL:

* IS paCUIMPEHUs COJEP/KAHUS MIKOJIBHOTO OMOJIOTHYECKOr0 00pa30BaHus;

* I INOBBIIIEHMs IMO3HABATEIbHOW AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00JacTu;

* A pa3BUTUS JMYHOCTH pedeHka B Impolecce OoOyueHuss OHOJIOTHH, €ro
crocoOHocTed, (POpMHUPOBAHUS M YAOBIETBOPEHMS COLMAIBHO 3HAYMMBIX HHTEPECOB HU
MOTPEOHOCTEM;

* gana paboThl C OJAPEHHBIMHM IUKOJbHUKAMH, OpTaHM3allMM WX pa3BUTUS B
pa3IMYHBIX 00JacTAX 00pa30BaTeIbHONU, TBOPUECKON JESTEIbHOCTH.

[Ipumensiss uudpoBble 1abopaTopud Ha ypoKax OWUOJIOTHH, YydYalluecs CMOTYT
BBITIOJHUTh MHOKECTBO J1a0OPATOPHBIX pabOT M AKCIEPUMEHTOB MO MPOTrPaMMe OCHOBHOU
IIKOJIBL.



COILEPKAHUE OBYYEHUASA
10 KVIIACC

ConepkaHue TMpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorus Kak Hayka

CoBpemenHasi OMOJIOTHS — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BuTHs OMOJIOTHH.
buonornyeckne Hayku u u3ydaemple UMU TpoOsiemMbl. DyHIaMeHTaIbHbIC, TTPUKIATHBIC U
MOMCKOBBIE HAYyUYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHUHBI
mupa. Ilpodeccun, csazanHble c Ouojorueil. 3HaueHHWE OUOJIOTUM B MPAKTUYECKOU
NEATENIbBHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO35MCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBL.

JdemMoHcTpanuu

[Toptpetnl: Apuctotensb, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii,
I'. Menpnens, B. . Bepuaackuu, W. II. ITaBnos, U. 1. Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, JIxx. Yorcon, @. Kpuk, /. K. benses.

Tabnuibl 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMHU HaAyKaMm», «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KUBBIX CHCTEM:
€AUHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M  ILEIOCTHOCTb, CIIOKHOCTH U
YIOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALMsS, CaMOBOCIPOU3BEIECHUE,
Pa3apaKUMOCThb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHuM3alyM KUBBIX CHCTEM: MOJIEKYJIIPHBIM, KJIETOYHBINA, TKAaHEBBIM,
OpTraHU3MEHHBINM,  TOMYJSIITUOHHO-BUIOBOM,  JIKOCUCTEMHBIM  (OMOTCOIIEHOTUYECKUNA),
ounocdepubiit. [Iporecchl, MporcXoAsIINe B )KUBBIX cucTeMaX. OCHOBHbIE MPU3HAKH KUBOTO.
Kusnub kak popma cyniecTBoBaHus MaTepun. Hayku, n3ydaroniye >kMBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alUU.

N3yuenune xuBbIx cucteM. Metoapl Ouonorndeckoil Hayku. HaOmoaenne, nusmepenue,
DKCIIEPUMEHT, CUCTeMaTHh3alus, meraaHanu3. [loHsTMe O 3aBUCMMOW W HE3aBUCUMOU
nepeMeHHol. [InanupoBanue skcriepumenta. [loctanoBka m mpoBepka rumnore3. Hynepas
rurnote3a. [loHsTue BBHIOOPKH U €€ JOCTOBEPHOCTh. Pa3dpoc B OMOJOTMUECKHX JaHHBIX.
OueHka TOCTOBEPHOCTH TMOJYYEHHBIX pe3yJIbTaTOB. [IpUUYMHBI UCKaXeHUs pe3yJbTaTOB
sKkcrnepuMeHTa. [IoHATHe CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubl 1 cxeMbl: «OCHOBHBIE MPHU3HAKU >KU3HU», «buolornyeckue CUCTEMBDY,
«CBoiicTBa KMBOM MaTepum», «YPOBHU OpraHu3allid >XUBOW Tpupoasl», «CTpoeHue
XKUBOTHOM KJIETKW», « TKaHU KUBOTHBIX», « CHCTEMBI OPTAaHOB YEJIOBEUYECKOTO OPraHU3May,
«buoreonenosy, «buocdepar, «MeToapl U3yUeHUS KUBOU MPUPOIBDY.



O6opynoBanue: mnabopaTopHoe 00OpyIOBaHWE JJiS TIPOBEACHHS HAOJIIOJCHUMH,
U3MEPEHNN, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHue pa3InYHbIX METOJOB MPHU U3YYEHUH JKUBBIX
CHUCTEM.

Tema 3. buoJsiorusi KjieTku

Krnetka — cTpykTypHO-(yHKIIMOHATBbHAS €AMHULIA KUBOTO. MIcTOpUs OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. lnefinen, P. Bupxos).
OCHOBHBI€ MOJIO)KEHUSI COBPEMEHHOM KIJIETOYHOW TEOPHH.

Meroasl MOJEKYISIPHONM W KJIETOUYHOW OMOJOTHHM: MHMKPOCKOIHUS, XpoMaTtorpadus,
anekTpodope3, METOJl MEUYEHbIX aToMOB, Ju(depeHInanTbHoe UEeHTPpU(PYrupoBaHuE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue huxcuposanuvix kiemox. IAeKTPOHHAST MUKPOCKOIIHSL.
Konghokanvnas muxkpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnunel u cxeMpl: «CBETOBOM MUKPOCKOI», « DJIEKTPOHHBIA MUKPOCKOI», «cTopus
pPa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opyoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaTbl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepUabHBIX KIJIETOK.

IIpakTuyeckas padora «l3yueHue METOAOB KJIETOUHOM Omosioruu (xpomartorpadus,
anektpodopes, auddepenunanbHoe ueHTpudyruponanue, [TLP)».

Tema 4. XumMuuyeckasi OpraHu3amus KIeTKU

XVWMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOdJIEMEHThl. Boma u eé
pOJIb KaK pAaCTBOPHUTEIIS], PEAr€HTa, Y4aCTUE B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYJIISLIHH.
MunepanbHble BeLIECTBa KJIETKH, UX Ouojoruueckas poib. Pojib KaTHOHOB M aHUOHOB B
KJIETKE.

Opranuyeckne  BellecTBA  KJIETKW.  buojornueckue  mojauMmepbl.  benkm.
AMMHOKHUCIOTHBIN cocTaB 6enkoB. CTpYKTypbl OeJIKOBOW MoJiekyJbl. [lepBuuHas cTpykTypa
Oenka, menTuaHas CBsi3b. BTOpuuHas, TpeTuuHasl, YeTBepTUUHAs CTPYKTYphl. JleHaTypauus.
CaoiictBa 0enkoB. Knaccudukarus 6enkoB. buonorndeckue dhyHKimnu 0eaKoB. [Ipuonai.

VYrneBoasl. MoHOCaxapuabl, AUCaxapuibl, OJIMTOCaxapuapl U noiaucaxapusl. OOmmii
IJIaH CTPOCHMS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOB. buonorumdeckue (QpyHKIUU
YTJIEBOJIOB.

Jlumupel.  T'mapodunbHO-ruapodoOHbIe  cBoiicTBa. Kiaccudukamuss — AUNHIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEpouabl. buomormyeckue (QyHKUUU JHMUIOB.
OO6mue cBolcTBa OMOJIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJYTIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Ctpoenne HykinenHoBbIX KucioT. HykimeoTuabl.
[Tpunuun kommiementapaoctu. [lpasuno Yapradda. Crpykrypa AHK — nBoitnast ciupasib.
Mectonaxoxaenue u ouonorunueckue Gpynkunu JJHK. Buast PHK. @ynkuuu PHK B knertke.

Ctpoenne Mosekynsl AT®. Makpospruueckue cBia3u B MoJiekyiae ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIE NMEPEHOCUUKH, UX (DYHKIIUU B KJIETKE.



Hpyeue nyxneozuompugpocghamor (HT®@). CexBenupoBanue JIHK. Memoowi eenomuxu,
MPAHCKPUNIMOMUKU, NPOINEOMUKU.

CtpykTypHas Ouojorus: OMOXUMHYECKHEe U OMOo(HU3NUECKUEe UCCIIEIOBaHMs COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYN. Modenuposanue cmpykmypol u @YHKYUll
Ouomonekyn u ux komniexkcos. Komnvromepuwiti Ouzaiin u opeaHuyeckuil cunmes OUOMoIeKyl
U UX HENPUPOOHBIX AHANO208.

JdemMoHcTpauuu

[Toptperst: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, @. Canrep,
C. IIpy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJEMEHTOB B HEKHWBOW MPUPOIE»,
«Pacnipeenenre XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIE».

Tabmuubl u cxemsl: «Ilepuoanueckas TabnuIa XUMUYECKUX AJIeMEHTOB», « CTpoeHue
MOJIEKYJIbI BOABD», «BemiecTtBa B cocTtaBe opraHu3MoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTYyphl 0€TTKOBOM MOJIEKYIbD, «CTpOoeHUE MOJIEKY YIIIeBOAOBY, «CTpOSHHE MOJIEKYJI
aunuaoBy, «HykinenHoBble KUCIOTEDY, «CTpoeHrne MosieKyibl ATOy.

O6opyaoBaHue: XUMUYECKas MIOCy1a U 000pyT0BaHHE.

JlaGopaTopHasi pabora «O6HapyxeHHe OCJIKOB C TOMOIIbIO KAUECTBEHHBIX PEAKIIHI.

JlaGopaTopHasi padora «lccnenoBanre HyKJIEMHOBBIX KUCIOT, BBIICJIIEHHBIX U3 KIIETOK
pa3IUYHBIX OPraHU3MOBY.

Tema S. CTpoeHue U QYyHKUMHU KJICTKH

Tunel KJIETOK: SyKapruoTHueckas u nmpokapuotruyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbBIE
00pa3oBaHUsI KJIETKH.

Ctpoenue mnpokapuoTHdeckod KieTku. Kierounas creHka OakTepuil U apxew.
Oco0eHHOCTH CTPOEHHS TeTepOTPO(dHOM U aBTOTPOPHOM MPOKAPUOTHUECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOIIEHO3AX.

Crpoenrie u (QYHKUMOHUPOBAHHE SyKapUOTHUECKOW KieTku. Ilnazmaruyeckas
MeMmOpaHa (TutasMasiemma). CTpykTypa IutazMaTHdeckoi mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IUIa3MaTHUECKylo MeMOpaHy: mnaccuBHBIA (mauddysus, obneruénnas audpdysus),
aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopT). [loaynpoHuiaeMocTs
mMeMOpanbl. PaGoTa HaTpuil-kanueBOro Hacoca. ODHJIOLMTO3: MHHOIUTO3, (aroiuTos.
Ox3ouuto3. Knerounas crenka. CTpyktypa v GyHKIHUU KIETOYHON CTEHKU pacTeHU, TprOOB.

[uromna3ma. [{uto3ompe. [utockener. JIBmkenne nuroriazMbl. OpraHOUAbl KIETKH.
OngHoMeMOpaHHBIE OpPraHOWbI KJIETKW: HHAomiasMmaTudeckas ceth (DOIIC), ammapar
["onbaxKu, TM30COMBI, UX CTpoeHHE U (PyHKIMU. B3auMoCBsA3b 0JHOMEMOPAHHBIX OPIraHOUI0B
KieTkd. CTpoeHHe TpaHyIsIpHOTrO peTukyiayMa. Mexanusm uanpasienus deaxos ¢ IIIC.
Cunte3 pactBopuMbix OenkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['maakuii (arpaHyssipHBIi)
SHJOMIa3MaTHUYecKuil  petukynym. CekperopHas  QyHKuus  anmapara [ OdbIKH.
Moougukayus 6enxos 6 annapame I onvoaxcu. Copmuposka 6enxkos 6 annapame I onv0dicu.
TpaHcniopT BewecTs B KieTke. Bakyosm pacturenbHbIX KieTok. Kietounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWBI KJIETKU: MHUTOXOHJPHUH, MIacTUAbl. lIpoucxooscoenue
mumoxonopuil u naacmuo. Cumouoecenes (K.C. Mepeackosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIUM MHUTOXOHApUNA W 1uiactui. [lepBuuHBIE, BTOPUYHBIE M CJIOXKHBIC ILJIACTU[IBI



(OTOCUHTE3UPYIOLIUX SYKapUOT. XJIOPOIJIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICHINX
pacTeHUM.

HememOpanubie opranoubl kiaetku Ctpoerue u GyHKIMA HeMeMOpaHHBIX OPTaHOUI0B
KiIeTku. Pubocombl. [lpomesicymounvie @uiamenmol. MuxkpodunaMeHTbl. AxmuHogwvle
Muxkpoguramermol. MpllIedHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMBIULEYHBIX KILeMOK.
MuxkpotpyOouku. Krerounsiit nentp. CTpoeHUE U JBHKEHHE XKI'YTUKOB U PECHUYEK.
Mukpotpybouku LATOTIJIa3MBl. LlenTpuosns. benku, accoyuupoBanHbvle c
MUKpoguramenmamu u Mukpompyoouxkamu. Momopmsie 6enxu.

Anpo. O0onouka sApa, XpOMATUH, KapUoIIa3Ma, SIAPBIIIKA, UX CTPOCHHE U (QYHKIIUU.
S nepusiii OenkoBbii MaTpuKe. [IpocTpaHCTBEHHOE pacoIoKeHHE XPOMOCOM B UHTEP(PazHOM
anpe. Jyxpomamun u 2emepoxpomamun. benku XxpoMaTUHa — TUCTOHBL. /[unamuxa s0epHou
obonouku 8 mumose. AoepHuiti mpancnopm.

Knerounbie BkiatoueHUs. (CpaBHHUTENbHAash XapaKTEPUCTUKA KIETOK  JyKapHOT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

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

Tabmuubl U cxembl: «CTpoeHHE SYKapUOTUYECKOM KIIETKH», «CTpoeHHe >KUBOTHOM
KIETKM», «CTpoeHue pacTUTENbHOM KIETKN», «CTpOoeHuE MHUTOXOHAPHN», <«Sapo»,
«CTpoeHne MpOKapruOTUYECKON KIIETKID.

O6opyaoBaHHe: CBETOBOM MHKPOCKOI, MUKpOIMpENaparbl pacTUTENIbHBIX, dKHUBOTHBIX
KJIETOK, MUKpPOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne cTpoeHus KIETOK Pa3InYHbIX OPraHU3MOBY.

IIpakTnueckasi padora «/3yueHue cBOMCTB KJIETOUHON MeMOpaHbD.

JlabopaTopHas padora «/ccienoBanue azMolin3a 1 Jemia3Moin3a B paCTUTEIbHBIX
KJIETKaX».

IIpakTnueckass padora «l3ydyeHue JBWKEHUS LHUTOILIa3Mbl B PACTUTENIBHBIX
KJIETKAX».

Tema 6. OOMeH BemiecTB M MpeBpallleHHE IJHEPTUH B KJIETKe

AcCUMWISIIIUS ¥ TUCCUMUIIALINAS — JABE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BEUIeCTB:
aBTOTpO(HBIH U TeTepoTpodHBIA. VYyacThe KHCIOpoAa B OOMEHHBIX Mpoleccax.
DHepreTudeckoe oOecreyeHue KIeTku: mnpespaiieHne AT® B 0OMEHHBIX Mpolleccax.
depMEeHTATUBHBIN XapaKkTep peaklnil KJIeTOYHOro Meradonu3zMa. @epMeHThl, UX CTPOCHUE,
cBoiicTBa n MexaHusM aeictBus. Kodhepmentsl. Omnnuust pepMEHTOB OT HEOPTaHUYECKUX
KaTaau3aTopoB. benku-akTUBAaTOpbl U OENKU-UHTHOUTOPBHI. 3aBHUCHUMOCTH CKOPOCTHU
(hepMEeHTaTUBHBIX PEaKIMil OT pa3IMUHbBIX (HaKTOPOB.

[lepBUYHBI CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcuceHHbll omocunmesz y 6axmeputi. Ceemocobuparowjue nueMeHmsl U HNUSMEHNbI
peaxkyuonHo2o yenmpa. Poib XjopormnactoB B mporecce porocunte3a. CBeToBasi 1 TEMHOBAs
dazwl. Pomoovixanue, Cs., Cq4. u CAM-munvt pomocurnmesa. IIpoxyKTHBHOCTH (HOTOCUHTE3A.
BiusiHue paznuuHbeIX pakTOpoB HAa CKOPOCTh (poTocuHTe3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHre3. Pa3zHooOpa3zue  OpraHM3MOB-XEMOCHUHTETHUKOB: HUTPUDUIHMPYIOLIUE
OaxTepuu, xKene300akTepun, cepoOaKTepuu, BOAOPOIHbIE OaKTepuu. 3HAUEHUE XEMOCHHTE3A.



AHaspobHbIe oprann3Mbl. Buabl Opoxenus. [IpogykTsl OposkeHHs U UX UCTOIb30BaHUE
YeJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBbI KaK OOBEKThl OMOTEXHOJIIOTUU M BO30YIUTEIN
00JIe3HEeH.

A3poOHbIE OpraHu3Mbl. DTambl dHEpreTudeckoro ooMeHa. I[loAroToBUTENBHBIN 3Tall.
['mukoam3 — 6eCKUCIOPOAHOE PACIIECIIIEHUE TIIOKO3bI.

buonornueckoe OKUCIEHHE, UM KJIETOYHOE AbIXaHUE. POJIb MUTOXOHIpHUIA B IpOLIECCAX
ounosiorndyeckoro okucieHus. Lluknmnueckue peakuuu. OxuciauteapbHoe GpochopuiupoBaHue.
IHepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma npomonnou ATD-
cunmasvl. IlpeumyniecTBa a’poOHOro myTH OOMEHa BEUIECTB Iepe]] aHa’POOHBIM.
D} heKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpersr: k. [Tpuctou, K. A. Tumupsizes, C. H. Bunorpasnckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «PoTOCHHTE3», «DHEpreTudeckui oomen», «buocunres Oemkay,
«Ctpoenue pepmMeHTa», « XEMOCHUHTE3.

O6opyaoBaHHe: CBETOBON MUKPOCKOII, 000PYI0BaHHE Il IPUTOTOBIICHUS TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi padora «l3ydyeHue KaTaIUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMEpEe aMHJIa3bl UIIM KaTaaasbl)y.

JlaGopaTtopnass pabGora «J/I3ydyeHue (epMEHTATUBHOIO pacCIICIUICHUs MepoKCuaa
BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB POTOCUHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE ITPOIIECCOB OPOKECHUS U ABIXAHUSI.

Tema 7. HaciencrBeHHasi HH(pOpMaLusa M peaju3anus eé B KieTKe

Peaxunn MmatpuuHoro cunTe3a. [I[puHINN KOMIUIEMEHTAPHOCTH B PEAKIIUSAX MATPUYHOTO
cuHTte3a. Peanuzanusi HacnencTBeHHOW WH@opmaruu. ['eHeTHdYecKkuil Koj, €ro CBOMCTBA.
Tpanckpuniusa — MatpuaHbiil cuHTe3 PHK. [TprHIUIIBI TPAHCKPUIIIMK: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUJIEIBbHOCTD, ACUMMETPHUYHOCT. Cospesanue  mampuunvix  PHK 6
aykapuomuyeckou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue Tpancnoptbix PHK B Onocuntese 6enka. YcnoBus
ouocuHTe3a 6enka. KogupoBanue aMuHOKUCIOT. Posik pubocoM B OMocHHTE3e Oerka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3aiys reHoMa y IpOKapuoT U
3yKapuoT. Perynsius aKTUBHOCTH T€HOB y MpokapHoT. ['unotesza onepona (. XKakoo, XK.
Mano). Monexynsapuvie mexanusmol dKcnpeccuu 2enog y aykapuom. Ponv xpomamumna 6
peaynayuu  pabomwsl 2eHos. Perynsims oOMEHHBIX TMpolieccoB B kieTke. Kiierounbii
TOMEOCTa3.

Bupycel — HekieTouHble (POpMBbI KU3HU U 00TUTaTHBIEC Tapa3uThl. CTpoeHUe NPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. /Kusznennwiii yuxn JJHK-cooeporcawux
supycos, PHK-codepacawux eupycos, 6axmepuogazos. QObpamnas mpaHCKpunyus,
pesepmasa, uHmezpasa.

BupycHple 3aboneBaHusi 4YeloOBeKa, >KMBOTHBIX, pacteHui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIUHCKHE MPOOIEMBI.



buoungpopmamura: unmecpayus u awmaruz o6orvwux Mmaccusos  («bigdatar)
CMpPYKMYpHuIX Ouonocuyeckux oauuvix. Hanomexnonoeuu 6 6Ouonoeuu u meouyume.
IIpoepammupyemvle pynxyuu 6erkos. Cnocobvl 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpersr: H. K. Konsuos, /. 1. IBaHOBCKHIA.

Tabmuer u  cxembl: «buocunrtes Oenka», «['‘eHermueckuit kom», «Bupycs»,
«bakTepuodarmy.

IIpakTudeckasi padora «Co3gaHue MOAEIH BUPYCa».

Tema 8. ’/KusHeHHBIN HUKJ KICTKH

Krnetounsii 1uki, ero mepuonabl U peryisuus. Marepdaza u muto3. OcoOEHHOCTH
IpoleccoB, MpoTekarommx B uHTepdaze. IloaroroBka KIETKH K JIEJICHHIO.
[IpecunteTndyecknii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUH W  MOCTCUHTETUYECKUMN
(MpEeMUTOTUYECKHI) TEPUOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 JHK — permkamms. Ilpuanuner  permmkanum  JTHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUNApaUIeIbHOCTh. MexaHu3m
perumkanun  JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl u  Tenomepasa.
XPpOMOCOMHBIN HA0Op KJIETKHU — KapUOTHUIIL. [[UTIITOUHBIN U rarIonIHBIA HA00Phl XPOMOCOM.
['oMosioruunbie XpoMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Henenue knetkn — muTo3. CTaauu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCh. THUMBI
MuTo3a. Kaproknnes nu nUTOKUHE3. bronornyeckoe 3HaueHre MUTO3A.

Perynsauus MuUTOTHUECKOTO IUMKIA KJIeTKU. [IporpamMmmupyemasi kieroyHasi ruOenb —
anonTo3.

Knerounoe  saapo, XpoMocombl, (yHKIHMOHalbHAasg TIeHOMHUKA. Mexanusmol
nponugepayuu, ouggepenyuposku, cmapenus u eubeau xiemox. «l{ugposas xiemxay —
ouourgpopmamuyeckue mMooenu GyHKYUOHUPOBAHUsL KIIeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIN LUK KIETKW», «Muto3y», «CTpoeHre XpoMocoM»,
«Pemmukanmsa JIHK».

O6opyaoBaHHe: CBETOBOM MUKPOCKOI, MUKpoIpenapaTsl: « MUTO3 B KJIeTKax KOpeIIKa
JTyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoOMOCOM Ha TOTOBBIX MUKPOIIPENApATaX».

Jlabopatopnas padora «HaOmonenue MuTo3a B KIE€TKaX KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOTpenapaTax)y.

Tema 9. CTpoeHue U GpyHKUMH OPraHU3MOB

buonornyeckoe paszHooOpaszue opraHu3mMoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOEHUS U SKU3HEACATEIBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
Bakrepun, apxeu, OMHOKIETOUHBIC TPUOBI, OJTHOKIETOYHBIC BOJOPOCIH, IPYTHUE MPOTUCTHI.
KosioHuanbHbIe OpraHu3MBI.

B3anMocCBs3p 4acTell MHOTOKJIETOYHOTO OpTaHu3Ma. [KaHW, OpraHbl M CHUCTEMBI
opranoB. OpranusM Kak eguHoe uemnoe. ['omeocras.



Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBaTelbHas, MOKPOBHa,
POBO/AIIAsA, OCHOBHAsI, MexaHnueckast. OCOOEHHOCTH CTPOCHHUS, GYHKIUI U paACIIONIOKEHUS
TKaHEN B OpraHaxX paCTCHUH.

TkaHu JKMBOTHBIX W 4YeJoBeKa. TuUNbl JKUMBOTHBIX TKaHEM: JIUTENMAJIbHAs,
CO€JIMHUTENIbHAS, MbIllIeYHasi, HepBHasl. OCOOEHHOCTU CTpOeHUs, QYHKIUI U pacoIOKEeHUs
TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbIE W T'€HEpaTUBHBIE OpraHbl pacTeHWil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YenoBeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmit. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbIi W BHyTpeHHUU ckeneT. CTpoeHue | THIIbI
COEMHEHHNsI KOCTEH.

JIBueHue opraHu3MoB. J[BM>KeHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHUM: TPOINWU3Mbl U HACTHUH.
JIBrKeHWe MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA: MbIIeyHas cucrtema. Pediekc.
CkeJeTHBIE MBIIIIIEI ¥ X padoTa.

[Tutranue oprann3moB. [lornomenue BoabL, YIJIEKMCIOr0 ra3a i MUHEpPaJIbHbIX BELIECTB
pacrenussMu. [Iutanue KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIECTOYHOE MUIIEBAPEHHUE.
[IuTanne MO3BOHOYHBIX )KUBOTHBIX. OTAENBI MUILIEBAPUTENBHOrO TpakTa. [IuimeBapurenbHbIe
Kenessl. [InmeBapurenbHas cucremMa 4enoBeKa.

Jlpixanue opranm3mMoB. Jlpixanue pacteHuid. J[pixanwe kuBOTHBIX. Jluddy3us razon
yepe3 MoBepXHOCTh KieTku. KoxkHoe npixanue. [[prxatenbHas moBepxHocTh. JKabGepHoe u
NEroyHoe ApIxaHue. J[pIXaHWE TO3BOHOYHBIX MWBOTHBIX M YEJIOBEKA. DBOJIOLHOHHOE
YCJIOKHEHUE CTPOCHHMS JIETKUX IMO3BOHOYHBIX KUBOTHBIX. J[pIXaTeabHas CHCTEMA YEJIOBEKA.
MexaHu3M BEHTWIALMM JETKUX Yy MOTUI W MICKONUTAIOMMX. Perynsius JIbIXxaHusl.
JlpIxarenbpHbIe 00BEMEL.

TpaHCOPT BEMIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBbI PACTEHUHU. TpaHCTOpT
BEILIECTB y KHUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHocHas cucrema
NIO3BOHOYHBIX XMBOTHBIX M 4esioBeka. Cepiue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIieHusl. JBOJIOIUOHHBIE YCJIOXHEHHSI CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brigenenne y opranu3smoB. BeineneHue y pacTeHuM. BblieneHne y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbel BblaeneHus. OuibTpanus, cekpeuus U oOpaTHOE
BCAaChIBAHME KAaK MEXaHM3Mbl pPadOThl OpraHoB BbiAeNeHHUA. CBSA3b MOJOCTH Tejla C
KPOBEHOCHOM M BBIIEIUTEIBLHON cHUCTEMaMU. BplieneHne y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Crpoenune u (QyHkumoHupoBanue HedpoHa. OOpazoBaHHE MOYHU Y
YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OopraHu3MoB. Crnopbl OakTepuil u
LUCTHI IPOCTEUINNX. 3alIUTAa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna. CpencTsa nacCUBHOM
Y XUMHUYECKOM 3aIUThl. OUTOHIINIBI.

3ammTa y MHOTOKIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M HMX MNpOW3BOAHBIE. 3allWTa
opranu3dMa ot Oosne3Hedl. MMmyHHas cucteMa uenoBeka. KileTOUHBIH M TyMOpajibHBIN
UMMYHHUTET. Bpoxn€HHBIH U TOpUOOpeTEHHBIN crneunuYecKkuii HUMMYyHHUTET. Teopus



KJIOHaNbHO-ceNneKkTuBHOro mMmyHutera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocranurtenpHble OTBETBI OpraHuW3MoOB. Poiib BpOXIAEHHOTO MMMYHUTETAa B Ppa3BUTHU
CHUCTEMHBIX 3a00JI€BaHUH.

Pa3gpaxumMoCcTh W peryisiiusg y OpraHu3MoB. Pa3iapaknuMocTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. PazapaxuMocTh U peryisnuus y pacteHui. PocToBble BemecTBa U ux
3HauYCHUE.

HepBHas cuctema u pedrexkropHas peryisuus y *KUBOTHbIX. HepBHas cuctema u eé
OTZEJIbl. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUSI HEPBHOW CHUCTEMBI Y KUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Tra O3BOHOYHBIX KMUBOTHBIX. Pediexc u pednexkropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas peryssuus U 3HIOKPUHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKenmesbl
SHAOKPUHHOW CHUCTEMbI M HUX TOPMOHBI. JlehcTBHE TOPMOHOB. B3aMMOCBA3b HEPBHOU WU
SHJIOKpUHHOM cucTeM. [ unoranamo-runodusapHas cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabnunpl 1 cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepumn», «lIpocreitmme», «Opranbl UBETKOBBIX pacTeHHi», «CHCTEMBI OpPTraHOB
ITO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOECHHE HACEKOMBIX», «TKaHUW pacTeHU»,
«Kopnessie cucrembl», «Crpoenue crelms», «CTpoeHrne TUCTOBOM IIACTHHKW», «TKaHU
XKUBOTHBIX», «CKkener uenoBeka», «[InmeBapurtensHas cucrema», « KpoBeHOCHast cuctemay,
«/lpixaTtenpHasg cucrema», «HepBHas cucrema», «Koxa», «MpbllledyHas cHUCTEMaY,
«BprgenurensHas  cucremMa»,  «OHOOKPUHHAs  cucTeMa», «CTpOEHME MBI,
«MmmyHurer», «KumeuynononoctHeie», «Cxema mNUTaHUSA pacTeHui», «KpoBeHOCHBIE
CUCTEMbl TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue rtuapel», «CTpoeHHE ILTaHAPUNY,
«BHyTpeHHee cTpoeHue nokaeBoro uepBs», «HepBHas cuctema poido», «HepBHas cucrema
narymkn», «HepBHas cucrema mpecmbikarommxcs», «HepBHas cuctema ntuny, «HepBHas
cucTeMa Miekonurarmuxy, «HepBHas cuctema yenoBekay, «Pediekcy.

O6opyaoBaHHe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OTHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpENapaTbl TKAaHEW, PAaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXHX,
KUBbIE HK3EMILISIPbl KOMHATHBIX pacTeHUi, repbapuu pacTeHUIM pa3HbIX OTAEIOB, BIa)KHbIE
npenapaTbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIHUUA O€CIIO3BOHOYHBIX >KUBOTHBIX,
CKeJIET YeJIoBeKa, 000pyA0BaHME JJIA JEMOHCTPAIMU MMOYBEHHOTO M BO3AYIIHOIO MUTAHUS
pacTeHui, paclIeryIeHHs Kpaxmalia 1 OeJIKOB Mo JeHCTBUEM (pepMEeHTOB, 000py10BaHHUE IJIs
JEMOHCTPALIMM ONBITOB IO HW3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MeEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOAEIHN T'OJOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEeW paCTCHUIN.

JlaGoparopHasi pabora «3ydueHue TKaHEei )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHoOKeHUe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTMBHOE) U IOJIOBOE.
Buibl 6ecrionoro pa3sMHOKEHHUS: MOYKOBAHKE, CIOPYJISALUs, (hparMeHTalusl, KIOHUPOBAHUE.



[TonoBoe pasmHoxenue. IlonoBble KieTku, wiau rametel. Meito3. Craaun Menosa.
[ToBenenue xpomocoM B Menose. Kpoccunrosep. buonornuecknii cMpIC MEH03a U IOJI0OBOTO
npoiecca. Meno3 v ero MeCTo B JKU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimieBoe paszButve. [‘ameroreHes y KHUBOTHbIX. [loJIOBbIE KeIe3bl.
OObpazoBanue 1 pa3BUTHE MOJOBBIX KJIeTOK. Criepmarorenes u ooreres3. CTpoeHue mojaoBbIX
KJIETOK.

Om1010TBOpEHHE U SMOPUOHATBHOE PA3BUTUE KUBOTHBIX. CTIOCOOBI OO IOTBOPEHHUS:
Hapy>XKHO€, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpHOJIOTHS — Hayka o
pa3BUTUU OpraHu3MOB. Mopgozenes — oOna u3 enasnvlx npobrem amopuonocuu. Konyenyus
mopghocenos u moodenu mopghoceneza. Ctaauu >MOpHUOTeHe3a >KUBOTHBIX (HAa HpHUMeEpe
asarymku). Jpo6nenue. Tunbsl apoOnieHus. /[lemepmuHuposannoe u HeOepMUHUPOBAHHOE
opobaenue. bnacmyna, munvr 6aacmyn. OCOOCHHOCTH APOOJEHUS MJIEKOIUTAIOUINX.
3apoapIleBble JUCTKH (TacTpyssiliys). 3akiaJka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX
JUCTKOB. B3ammHOe BiMsSHME wYacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANIbHAS
WHAYKLMSA). 3aKiajka IUIaHa CTPOCHMSI JKMBOTHOIO KakK pe3ysbTaT HEepPapXHUYECKHUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha »MOpPHOHAIBLHOE PAa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYKarOUIEH CPEBI.

Poct u pasBute xuBOTHBIX. [locTamMOpuoHanbHbll nepuoa. [Ipsmoe u Hempsimoe
pa3Butue. Pa3Butrne ¢ metamopdo3oM y O€ClO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buosiornueckoe 3HaueHNE MPSMOTO U HETIPSAMOTO PA3BUTHS, UX PACTIPOCTPAHEHUE B IIPUPOJIE.
Tumnbel pocta XKUBOTHBIX. (DAaKTOpBI peryisiiuum pocTa >KMBOTHBIX M 4esoBeka. Craaum
NOCTAMOPHOHANBHOTO PA3BUTHUS Y KUBOTHBIX U 4esoBeka. [leprospl OHTOreHe3a yeaoBeka.
CrapeHue u cMepTh KaK OMOJIOTUYECKUE TPOIIECCHI.

Pa3smHoxenue u paszsutue pacteHuid. ['ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukiae pacrenuit. OOpazoBaHue cHop B Mpoliecce Meio3a. ['ameToreHe3 y pacTeHUM.
Omnog0TBOPEHHE M PA3BUTHUE PACTUTENBHBIX OpPraHU3MOB. [[BOWHOE OILUIOJOTBOPEHHE Yy
[BETKOBBIX pacTeHuii. OOpa3zoBaHKe U Pa3BUTHE CEMEHH.

MexaHU3MBbI PETYJISILIUA OHTOIE€HE3a Y PACTEHUM U )KMBOTHBIX.

JdemoHcTpanumn

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

Tabmuubl 1 cxeMbl: «BereratnBHoe pazMHoOkeHHEY, « TUIIBI O€CTIOI0T0 PAa3MHOXKEHUSD,
«Pa3MHOXEHNE XJIaMUAOMOHAb», «Pa3MHOXXEHUE 3BrJEHb», «Pa3MHOXEHUE THUIPBDY,
«Meiio3», «XpomocoMb, «I'amerorenes», «CTpoeHHE SWLEKIETKH M CIEPMATO30MId»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe n Henpsmoe pa3BuTue», «Pa3zBurHe Maiickoro
Kyka», «PaszBurue capanum», «Pa3Butue mArymkw», «JIBOMHOE OIUIOJNOTBOPEHUE Y
LBETKOBBIX pacTeHui», «CTpoeHHWE CEMSH OJHOMOJBHBIX M JIBYJOJBHBIX PACTECHUI»,
«JKVM3HEHHBIN LHUKJI MOPCKOM KamycTbl», «/KM3HEHHBIM LUK MXa», «KU3HEHHBIM LUK
ManoOpOTHUKA», « KU3HEHHBIN [IUKJI COCHBI».

OOopynoBaHue:  CBETOBOM  MHUKpPOCKOI,  MHUKpONpemnaparbl  SHLEKIETOK |
CIIEpMATO30MI0B, MOJIENb «L UK pa3BUTHS JISATYILKI.



JlaGopaTopHass pabGora «l3yueHune CTpOEHHS TOJOBBIX KIETOK HA TOTOBBIX
MHKpoIpenapaTax».

IIpakTuyeckasi padora «BbisiBIIeHUE TPU3HAKOB CXOJICTBA 3aPOJIbIIICH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTtopHas pabora «CTpoeHHE OPraHOB PA3MHOXKEHUS BBICIINX PACTEHUID.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M MI3MEHYMBOCTH OPraHNU3MOB

Wctopust cTaHOBIEHUSI U Pa3BUTHS TEHETHKHU Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Poiib oTeuecTBEHHBIX YUY€HBIX B pa3BUTHH TeHeTuku. PadGotsl H. K.
Kousbrosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHUECKHE TTOHATHS U CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIETIbHBIE
TEHbl, aJIbTEPHATUBHbIC MPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTasl JIUHUS, TUOPUIBL, TeHOTHI, (eHOTUN. OCHOBHBIE METO/bl T€HETHKHU:
TUOPUA0IOTHUECKHM, TUTOTOTUYECKHI, MOJIEKYJISIPHO-T€HETUIECKHIA.

JdemoHcTpanumn

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. J1. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabnuibl U cxembl: «MeToibl TeHETUKIY, « CXEMBbI CKpEIIUBaHUS.

Jla6opaTopuas padora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBwiii 3akoH MeHaens — 3aKkoH eauHOOOpaszus
ruOpuaoB nepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit 3akon Menjenst — 3akoH
pacuieruiendsi Tpu3HakoB. LluTonormyeckne OCHOBBI MOHOTHMOPUIHOTO CKpEUIMBAHUSA.
['unores3a YuCTOTHI raMeET.

Anamusupyromee  ckpemuBaHue.  [IpoMeXyTOUHBIA — XapakTep  HacJIeJOBaHUS.
Pacuiemienrie npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKkoH HE3aBHCHUMOIO
HacJIeIoBaHusI MpU3HaKoB. [{uTomoruueckne OCHOBBI AUTMOPUTHOTO CKPELIHBAHMSL.

CueruieHHOoe HacnenoBaHue mnpusHakoB. PabGotst T. Moprana. CremieHHoe
HACJICIOBAHWE TE€HOB, HApPyUIEHUE CLEIUICHUS MeXAy TIeHaMu. XPOMOCOMHAasl TEOpUs
HACJIEICTBEHHOCTH.

['eneTnka noJsia. XpOMOCOMHBIN MEXaHU3M OIpPEETIEHU 1Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii U reTeporaMeTHbId MoJl. ['eHeTnyeckas CTpyKTypa IOJIOBBIX
xpomocoM. Hacnenopanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucremMa. [lmenoTponuss — MHOXKECTBEHHOE JEWCTBUE TI'C€HA.
MHOXeCTBEHHBIN aJUieau3M. B3anmoaeicTBue HeaJsIeabHbIX TeHOB. KOMIUIEMEHTAPHOCTD.
Omnucra3. [Tonmumepus.

I'eHeTnueckuii KOHTPOJb pPa3BUTUs PACTEHUM, JXMBOTHBIX M YEJIOBEKA, a TaKXKe
(U3HONIOrMUECKUX TPOLECCOB, MOBEJACHUS M KOTHUTUBHBIX (yHKIUH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO35MH — Mapa3uT» U «XO35IUH —
MUKpOOHOM». ['eHeTHUecKue acreKThl KOHTPOJISI U U3MEHEHUS HacleICTBEHHOM nH(popmanuu
B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.



JdemoHcTpanumn

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuiel u cxemsl: «llepBbIit 1 BTOpOit 3akoHBI MeHens», « Tpetuit 3akoH Menaens,
«Anamusupyromiee  ckpemmBaHue», «HemomHoe — momunHmMpoBaHue», — «CuemnyeHHoe
HAacJeOBaHWE TMPHU3HAKOB Yy Jpo3odwmib», «['eHeTnka mona», «Kapuwotum denoBekay,
«Kapuotun  gpozodunsr»y, «Kapuotun nrunb», «MHOXKECTBEHHBIH — alljienu3my,
«B3aumMoelicTBue reHOBY.

OO6opyaoBanue: MOAENb JIJIsl IEMOHCTPAIMU 3aKOHOB €IMHO00pa3us THOPUI0B EPBOTO
MOKOJICHHSI M PACLIECIUIEHUS MPU3HAKOB, MOJIENb JJIs1 JEMOHCTPALMHA 3aKOHA HE3aBHUCUMOTO
HACJICOBAaHMS IIPU3HAKOB, MOJEJIb ISl JAEMOHCTpPAlUMU CUCIUICHHOTO HacCIEA0BAHUS
MIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «Jlpozodumnay.

IIpakTuueckas padora «l3ydeHue pe3yJbTaTOB MOHOTMOPHUIHOTO CKPEIIMBAHUS Y
JTPO30(UITBD.

IIpakTuyeckas padora «l3yueHue pe3yJabTaTOB IUTHOPUAHOIO CKpEIIMBAHUS Y
JIpO30GUITBD).

Tema 13. 3aKkoHOMEPHOCTH U3MEHYHUBOCTH

B3aumoaeiicTBue reHotuna u cpenbl npu GopmupoBaHuu GeHoruna. M3MeHUYMBOCTD
Npu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHbIC MPU3HAKU. Buasl H3MEHUYMBOCTH:
HEHACJICJICTBEHHAS U HACJIEACTBEHHAS.

MonudukanronHas u3MeHYUBOCTb. Posib cpebl B popMUpOBaHUU MOAU(DUKAIIHOHHOM
n3mMeHunBoct. HopMma peakiuu npusHaka. BapuanmoHHbii psij 1 BapuannoHHas kpunas (B.
HNoranncen). CBoicTBa MOIM(UKAITMOHHON U3MEHYUBOCTH.

['eHoTMNIMYEcKass W3MEHUYMBOCTh. CBOKCTBAa T€HOTHUIIMYECKON HM3MEHUYMBOCTH. Buapl
TEHOTHITHYECKOW U3MEHYUBOCTH: KOMOMHATHUBHAS, MyTaI[AOHHAS.

KomOunaTBHas M”3MEHUYNBOCTH. Meii03 1 MOI0OBOM MPOIIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. Poilb KOMOMHATMBHONW HM3MEHYMBOCTH B CO3JaHUU TI'E€HETUYECKOIO
pazHooOpa3us B pejenax oJHOro BUaA.

MyTtanuoHHass W3MEHUYMBOCTh. BUAbl MyTalnuii: r€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE U WHIYUUMPOBAHHbIE MyTalUH. SIAepHbIE W LUTOIUIA3MAaTUYECKHE MYTAIUH.
Comatnueckue W noJioBble MyTauuu. [[puunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U ux
BIIMSIHUE HA OPTaHU3MbL. 3AKOHOMEPHOCTH MYTALMOHHOTO MIpoLecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieacTBeHHoM m3meHunBoctu (H.M. BaBuior). BuesnepHas HM3MEHYHMBOCTHh U
HAaCJIEICTBEHHOCTb.

OnuceHemura u dNUSEHOMUKA, POJib INUSEHEMUYECKUX (aKkmopos 8 HACIe008aHuU U
USMEHYUBOCIMU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Basunos.

Tabmuubl U cxembl: «Buasl u3MeHYUBOCTHY, «MomudukainoHHas W3MEHYHBOCTDY,
«KomOuHaTuBHAsT HW3MEHUYMBOCTH», «Meio3», «OmnogorBopenue», «l eHeTHUecKue
3a0051eBaHus YesnoBeKay, «BuIpl MyTauiny.

OOopynoBaHue: XKUBbIE M TepOapHbIE 3K3EMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKH
(¢poTorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHYUBOCTH.



JlabopaTtopnass paGora «lccremoBaHue 3aKOHOMEPHOCTEH MOAMGPUKAIIMOHHON
M3MEHYMBOCTH. [locTpoeHre BapraliMOHHOIO psifia U BAPUALIMOHHON KPUBOW.

IIpakTnueckasi padora «MyTaruu y 1po30(Quibl (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 14. I'eHeTHKA YejlOBeKa

Kapuorun uenoseka. MexayHapoHasi mporpaMma HCCIEAOBAHUS N'€HOMa YEJIOBEKA.
Metonabl W3Y4YEHUS TC€HCTUKH YEJII0BEKa: reHeaJIOTUYECKUM, OJIM3HEIIOBBIH,
IIMTOTeHETHYECKHH, MOMYJIALIMOHHO-CTaTUCTHY €CKUM, MOJIEKYJISIPHO-TE€HETUY €CKHIA.
CoBpeMeHHOE OIpeIeICHUE TeHOTUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHNUE, FTEHOTUITMPOBAHHUE,
B ToM umcJe ¢ nomonisto [11[P-ananu3a. HaciaeacTBenHbie 3a001eBaHus YeaoBeKa. I eHHbIE U
XpOMOCOMHBIC 0OJIE3HU 4YelloBeKa. boie3HrW C HacleACTBEHHOM MPeapacioioKeHHOCTHIO.
3HaueHUe MEIUIMUHCKOM TEHETUKHM B MPEAOTBPAIICHUM ¢ JICUEHUH TE€HETHYECKUX
3a00JieBaHUN 4elloBeKa. MeauKO-TeHETHYECKOe KOHCYJIbTUpOBaHUE. CTBOJIOBBIE KIIETKHU.
[loHATHE «TEHETUYECKOro Tpy3a». OITHYECKHWE acleKThl HCCIeJOBaHUM B 00J1acTH
PENAKTUPOBAHUSA F'€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GpakTOphl MOBBITIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKA K (DU3UIECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKPY’KAIOLIEW cpelpl. |'eHetndeckas MpeapacnoyioKeHHOCTh
YeJI0BEKa K IaTOJIOTHSIM.

JdemMoHcTpanuu

Tabnune! u cxemsl: «KapuoTtun yenoBekay, «MeTo1bl U3yUYEHHs] TEHETUKH YEIIOBEKay,
«I"eneTnueckue 3a00I€BaHNS YETIOBEKAY.

IIpakTuyeckas padbora «CocTaBiaeHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesekuusi opraHu3MoB

JloMecTukanuus U celeKkuus. 3apoxJICHUE CEIEKIMU U JoMecTukauuu. Yuenue H. U.
BaBunoBa o LleHTpax NpoOMCXOXKJIEHUS M MHOrooOpasus KyJbTYpHBIX pacTeHuil. Poub
CEJIEKIIMU B CO3JJaHUM COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MOpoJIa, MTaMM. 3aKOH
FOMOJIOTUYECKUX PSAAOB B HaclieACTBEHHOM n3MeHunBoCcTH H. . BaBuiosa, ero 3naueHue st
CEJICSKITMOHHOM palOTHI.

Metonsl  ceneknMoOHHOM  pa®oTel.  MckyccTBeHHBIM — OTOOp:  MacCoBBI |
WHMBUIyJIbHBIA. JTanmbl KOMOWHAIIMOHHOM cenekimu. VcnbITaHue MpOW3BOIUTENCH I10
noToMcTBY. OTOOp MO T€HOTHUIy C MOMOIIbIO OLIEHKH (PEHOTHIIa MOTOMCTBA UM OTOOp MO
FeHOTHUIy ¢ moMounbio ananm3a JJHK.

MCKyCCTBEHHBIM MyTareHe3 Kak METOJl CeJEKIIMOHHOW paboThl. PamualiMOHHBIA U
XUMUYECKUNA MyTareHe3 KaK HCTOYHMK MYyTalluid Yy KyJbTYPHBIX (OPM OPraHU3MOB.
Hcnonb30oBaHne TEHOMHOTO pPENAaKTUPOBaHUS U MeToJA0B pexomOuHaHTHBIX JIHK s
MOJTyYEHHUSI UICXOAHOTO MaTepuaia JIJisd CEJICKIUU.

[Tonydyenne mnoaurIonaoB. BHyTpuBugoBas rubpuauzanus. biIM3KopoACTBEHHOE
CKpelllMBaHue, UM HHOpuAMHT. HepoacTBeHHOE CKpellluBaHue, Wiu ayTOpuIuHr. I'eTeposuc
U ero npuuumHbL. Mcnonb3oBaHue reteposuca B cenekiuu. OtnanéHHas THOpPUAM3AIUSL.
[Ipeononenune Oecrmoauss MEXKBUIOBBIX THOPUAOB. J[OCTIKEHMSI CENEKIMH pacTeHUN U
KUBOTHBIX. «3€1éHAs PeBOIIOYUAN.

CoxpaHeHUE U U3YUYECHHE T€HETHUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUN U UX JUKHUX
ponuyeit I CO3[aHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SMCTBEHHBIX KYIBTYD.



H3yuenue, coxpanenue u ynpasienue 2eHemudecKuMu pecypcamu CenbCKOX03AUCTNBEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YeAAX VIYUULEHUS CYUeCmeyIouWux U co30aHusl HO8bIX NOpoo,
JUHULL U KPOCCO8, 8 MOM 4UUCle C NPUMEHEHUeM COBPEMEHHbIX Memoo08 HAYUHbIX
uccne0osanuii, nepedosvix uoell U nepcneKmuHbIX MmexHoN02Ul.

JdemoHcTpanumn

[Toptpeter: H. K. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, II. I1. Jlykpanenko, b.
JI. Acraypos, H. bopioyr, /I. K. benses.

Tabmuubl u cxembl: «LIeHTpBl MNPOUCXOKIEHUS M MHOTrO00pa3usi KyJbTYyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW M3MEHUYMBOCTH», «MeToabl
cenexkumy, «Otnanénnas rudpuanzanus», « Myrarenes».

JlabopaTopHas padora «I13ydeHne cOpTOB KyJIbTYPHBIX PACTEHHI U IOPOJI JOMAIIHUX
YKUBOTHBIX».

JlaGoparopHasi pabora «3yyeHrue METOAOB CEIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacteHui».

Ikckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJIEKIIMU PACTEHHUM 1 )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIHIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YUaCTOK, B TEIUIMYHOE
X035IUCTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEeKThI, HCTONb3yeMble B OMOTEXHOJIOTMH, — KJIETOUHbIE U TKAaHEBBIE KYJBTYpHI,
MUKPOOPTraHU3Mbl, UX XapakTepUCTUKa. TpaaullMOHHAs OMOTEXHOJIOTHS: XJjeOomeueHue,
NOJy4YeHUE KHUCJIOMOJIOYHBIX MPOJYKTOB, BUHOAENWE. MHUKpPOOHOIOrMYECKUA CHUHTES.
OOBEKThl MHUKPOOHMOJIOrHYECKHX TexHojoru. I[Ipon3BoACTBO Oejka, aMHUHOKUCIOT U
BUTAMUHOB.

Co3laHre TEXHOJIOTMM W HWHCTPYMEHTOB II€JICHANPABIECHHOIO HM3MEHEHU H
KOHCTPYHPOBAaHHS TE€HOMOB C IEJIbIO0 IOJYYEHUS OPraHu3MOB U HMX KOMIIOHEHTOB,
CoJIepXalliX HEe BCTPEYAIOIIUecs B IPUPoAe OMOCUHTETUYECKUE Ty TH.

Kiierounasa nHxxeHepusi. MeToasl KyJlbTyphl KJIETOK U TKAHEW PACTEHHUM U )KUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuan3aiys 1 comatndeckuit amopuorenes. Mcnonb3oBanue
raryIOuZIOB B CEJIEKUMU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonv3zosanue
MOHOKNIOHANbHBLIX U NOJUKIOHANbHLIX — anmumen 6  melduyune. VICKyCCTBEHHOE
OIUIOJIOTBOPEHHUE. PEKOHCTPYKUMS SAMUEKIETOK W KJIOHUPOBAHUE IKUBOTHBIX. Merton
TPaHCIUIAHTALIUM  SiIep KIETOK. TexHomocuu  0300pO6AeHUs,  KYIbMUBUPOBAHUS U
MUKDOKIOHATLHO20 PASMHONICEHUS CEIbCKOXO3AUCTNEEHHBIX KYIbMYD.

XPpOMOCOMHAas1 U TeHHast NH)KEHEPUs. FICKyCCTBEHHBIN CUHTE3 F'eHa U KOHCTPYHUPOBAHUE
pexomOuHanTHBIX JIHK. Coz0anue mpanceennvix opeanusmos. JJOCTUKEHUS U TTEPCTICKTHUBBI
XpPOMOCOMHOM M TE€HHOM HHXXEHEPUHU. DKOJOTMYECKHUE M STHYECKHUE NpoOJIeMbl T€HHOU
VHKECHEPUU.

Menuuunckue OuorexHosoruu. Iloctrenomuas 1mdpoBas wmeaunmua. [ILP-
nuarHoctuka. MeTtaOoJIOMHBIN aHaNn3, TEHOCHTPUYECKUNA aHAIN3 TPOTeoMa YeIoBeKa JJIs
OLIEHKH COCTOSIHUSL €0 3740pOBbs. M CIoOMb30BaHNE CTBOJOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3D-OuoumxkeHepusi s pa3paOOTKH (yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX



TEXHOJIOTUH, CO3[aHHsI KOMIUIEKCHBIX TKAHEH COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO
OononpuHTHHTA U cKahdOIAMHTA [T pEIISHUS 3a/1a4 TIEPCOHATM3UPOBAHHON METUIIMHBI.

Coznlanre BEKTOPHBIX BaKIMH C II€JIbI0 00ecneyeHus: KOMOMHUPOBAHHOM 3alUThl OT
Bo3Oyuteneii OPBU, ycTaHOBIeHHE MOJEKYJSIPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 oOmacHble 3a00JieBaHUSI YEJOBEKa W
KUBOTHBIX.

JdemMoHcTpauuu

Tabmuubl u  cxembl: «Mcnonb3oBaHWEe MHUKPOOPraHM3MOB B MPOMBIIUICHHOM
pOU3BOJCTBEY, « KneTounast uHxeHepus», «I eHHast HHKEHEPUSD.

JlabopaTopHas pa6ora «/3yyeHre 00BEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHrne MOITOYHOKUCIBIX TPOTYKTOBY.

IKCKypcus «bHOTEXHONIOTUs — BaKHEMIIAs IPOU3BOJAUTEIIbHASL CUJIa COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO )».

11 KUIIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJIONNOHHBIX NPeJACTABJICHUH B OMOJI0THHI

OpomonronHas teopust Y. JlapBunHa. Ilpeanmoceuiki BO3HUKHOBEHMS JIApBHHH3MA.
JKusnb 1 HayuHas nearenbHOoCTh Y. JlapBuHa.

JBwxkymue cuibl sBoiouMd BuaoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHBHOCTB
pa3MHOKEHHUsI OPraHM3MOB, HacJIeJCTBEHHAs W3MEHYMBOCTb, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cuntetndeckor Tteopuu osBomtonuu (CTD). HelitpanbHas Teopus
sBosoIMKU. COBpEMEHHasl HBOJIIOLIMOHHAS OHMOJOrUsl. 3HAYEHHE SBOJIIOLMOHHOM TEOpPUM B
(OpMHPOBAHNUY €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JdemoHcTpanumn

[Toptpetsr: Apucrotens, K. JIunneit, X. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. YetBepukos, 1. W. [lImansraysen, [x. Xongeiin, . K. benses.

Tabmuiel u cxeMol: «Cucrema »xupoi npupossl (mo K. Jluauer)y», «JlecTHHIIA )KUBBIX
cymectB (o Jlamapky)», «MexaHusMm (QopMHpOBaHHUS TPUCIOCOOJEHUM Yy pacTeHUU u
XKUBOTHBIX (10 JIamapky)», «Kapra-cxema mapuipyta nmyremectsus Y. lapsunay, «Haxonku
Y. MapBunay, «®opmbl 60pbOBI 3a cymiecTBoBanue», «Ilopoasl romy6eit», «MHorooOpasue
KyJbTYpHBIX (QopM KamycTbl», «Ilopoabl noMamHuX >KMBOTHBIX», «Cxema 00pa3oBaHUs
HOBBIX BHIOB (mo Y. JlapBuHy)», «CxeMa COOTHOUIEHMS IBHKYLIUMX CHJI HIBOJIOLUNY,
«OCHOBHBI€ TOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTaThI

[TonymAuus kak sneMeHTapHas eIuHHULA 3BOJoUHH. COBPEMEHHBIE METOJbI OLIEHKU
TFEHETUYECKOT0 Pa3HOOOpasus U CTPYKTYpbl Nomysauuid. i3MeHeHne reHo(oH1a oMy Isuu
KaK JIEMEHTAPHOE SBOJIOLIMOHHOE SIBJICHHE. 3AKOH 'eHETHYeCKOro paBHoBecHs J[Ix. Xapau,
B. Baitn6epra.

DneMeHTapHble (PAKTOphl (IBMXKYIIME CHJIBI) 3BOJIOLMH. MyTallMOHHBIA MpoLecc.
KombOunatuBHast naMeHunBOCTh. [Ipelid reHoB — ciydyaliHble HEHANpaBJICHHbIE N3MEHEHUS



4acToT ajyuienied B momyisiusax. DhdexT ocHoBarenss. Dghgdexm OymuliouHo20 20pavluiKa.
CHuoicenue 2enemuueckoeo pazHooopasus: npuuunvl u cieocmesus. Ilpoasnenue s¢hghexma
opetiha 2enos 6 Ooabwux u manelx nonyaayusx. Murparuu. M3omauus TOMyJIsiuii:
reorpaduyeckas (IpocTpaHCTBEHHAs ), Onoiornyeckas (penpoyKTUBHASA).

EctectBennblii 0T00p — Hampaisttonnii gaktop 3Boaonnd. GopMbl €CTECTBEHHOTO
otr0opa: IBUXKYILIUH, CTAOMIN3UPYIOLIUI, pa3pbIBatoLmil (Iu3pynTuBHbIi). [1o10BO# 0TOOD.
BO3HHKHOBEHME U HBOJIIOIMS COLMATIBHOTO MOBEICHUS )KUBOTHBIX.

[Tprcnoco01eHHOCTh OPTraHU3MOB KaK pe3yJIbTaT MUKPOABOMIONMHU. BO3HHMKHOBEHHE
npucnocoOsennii 'y  opranusMoB. ApoMopdo3bl U uauoanantauud. IIpumepbl
IPUCTIOCOOICHU Yy OpraHu3MoB: Mopgoioruueckue, (Hpu3noIoruueckue, OMOXUMUYECKHE,
noBeeHYeckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BupoobpazoBanue kak pe3ysbTaT MUKPOIBOIIOIUH.
M3omnsiiiust — kiroueBoi ¢akTop BHI000pa3zoBaHus. IlyTu um crocoObl BHI000pa30BaHMS:
anjonarpuueckoe (reorpaduyeckoe), CUMOATpUUYECKOE (IPKOJIOTMUECKOE), «MTHOBEHHOE)
(monmrionan3anus, Tuopuan3anus). JmuTeIbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOJIIOLIMOHHOM OMOJIOTMM B pa3padOTKe HAYYHBIX METOJIOB COXpPaHEHUS
OoropazHooOpasusi. MUKpOIBOIIONUS M KO3BOJIOLHMS Mapa3uTOB M UX X035€B. MexaHU3MbI
dbopMHUpOBaHUS YCTOMUYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, 3. Malip.

Tabmuubl 1 cxembl: «MyTallMiOHHas W3MEHYMBOCTH», «llomynsiMoHHast CTpyKTypa
BUIa», «Cxema mposBieHus: 3akoHa Xapau—BainOepra», «JIBKyIue CHUIbI 3BOJIIOIUNY,
«DKOJIOTUYeCcKasl U30JSALUs TOMyJSIUNA ceBaHCKON (openn», «['eorpaduueckas U30aA1UsA
JUCTBEHHUILIBI CUOUPCKOM W JIMCTBEHHUIIBI JAaypckoi», «llomymnsiiiMoHHBIE BOJIHBI
YUCJICHHOCTU XUIIHUKOB U XepTB», «Cxema JeHCTBUSA €CTECTBEHHOro 0TOOpa», «DopMbl
O0oprOBI 3a cymiecTBoBaHue», «HAycTpuanbHbli MenaHu3m», <«OKUBbIE HCKOMAaeMbIey,
«IIoKpOBHUTENBCTBEHHAsI OKpacKa JKMBOTHBIX», «lIpemyrnpexaaronias oKpacka >KHBOTHBIXY,
«®uznonornueckue  axanramuuy,  «llpucnocobreHHocts  opraHu3MoB M €&
OTHOCUTEIBHOCTBY, «Kputepuu Buaa», «Buasl-qBoitHukn», « CTpyKTypa BuAa B IPUPOIEY,
«Crnocobnl  BHooOpazoBaHus», «l'eorpaduueckoe BugooOpasoBaHue TpEX  BHUJOB
JaHAbIIENH, « DKOJIOTHUECKOE BUA000pa3oBaHue BUAOB CUHUIY, «[lonummonasl pacTeHui»,
«KamycTHO-peneunblit TuOpUI.

O6opynoBanue: repOapum pacTeHUH, KOJUICKIIMH HACEKOMBIX, dyuesia MTUIl U 3BEPei C
IpUMeEpPaMH pa3IMYHBIX NPUCTIOCOOJIECHUH, Yydelia NTUI] U 3Bepeil pa3HbIX BUIO0B, repOapuu
pacTeHui OJIM3KUX BUIOB, 00pPa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padora «BbIsBIeHNE U3BMEHYMBOCTH Y 0COOEH OJHOTO BHIAY.

JlaGopaTtopnas padora «[IpucnocoOneHuss OpraHu3MOB U HUX OTHOCUTEJIbHAsS
1[e7IECO00PA3ZHOCTHY.

JlaGopaTopHasi padora «CpaBHeHHE BUJIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTaThI



Meronsl u3y4deHUsT MaKpOAIBOMIOLMH. [laneoHTONOrM4ecKkue MeEeTOAbl H3y4EeHHS
sBosouuu. [lepexonusie Gopmbl U PUIIOTEHETUUECKHIE PSAAbI OPTaHU3MOB.

buoreorpadguueckue Metonbl u3ydeHus sBontonuu. CpaBHeHue Giaopbl U (payHbI
MaTepUKOB U OCTPOBOB. broreorpapuyeckue odnactu 3eminn. BUnbl-o0HIEMUKU U PEITUKTHI.

OMOpPHOIOTHYECKHE U CPABHUTEIBLHO-MOP(}OTIOrHUE€CKHE METO/IbI U3yUEHUS SBOJIOLUH.
['eHeTMUECKME MEXaHMU3MBbI 3BOJIIOLIMM OHTOTEHE3a U MOSABIICHHS 3BOJIFOIMOHHBIX HOBLIECTB.
['oMosloTMUHBIE W AHAJOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBL.
MounekynsipHO-TeHEeTUYEeCKUEe, OMOXMMHUYECKHE M MAaTeMaTHUYeCKHEe METOAbl HW3YYEHHS
3BONMIOLMU. ["'oMoniornuHbie reHbl. COBpEMEHHbIE METOJIbI MOCTPOSHHUS (DUIIOTEHETHY €CKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OOmue 3akOHOMEpHOCTH (TmpaBujia) SBOMONUU. [lpunyun cmenvt  DyHKYUIL.
HeobOpatuMocTs sBomoIMU. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, J. I'ekkensb.

Tabnunpr u  cxembl: «DuaoreHeTHYECKUNH psAA  JIOMIAIW», «APXEONTEPUKCY,
«3Bepo3yoObie smeps», «Crerouedanb», «Punnodutsr», «CeMeHHbIE NANOPOTHUKWY,
«buoreorpaduueckue 30HbI 3emin», «Jlpeiid KoHTHHEHTOBY», «PemukThly, «HavanbHbie
cTaaud HMOPUOHAJBLHOTO PAa3BUTHS IMO3BOHOYHBIX JKUBOTHBIX», «['OMONIOTHYHBIE U
aHAJIOTUYHBIC OpraHbly, «PyTUMEHTH», « ATaBU3MBbDY, «XPOMOCOMHBIC HAOOPHI YEIOBEKA U
muMnan3e», «[ maBHble HanpaBiIeHUs HBOIOLUNY, «O0I1Ie 3aKOHOMEPHOCTH IBOTIOIIUNY.

OO6opynoBanue: KOJUIEKLIUH, TepOapuu, MYJSDKM MCKOMAEMbIX OCTaTKOB OPraHM3MOB,
MYJISKA TOMOJIOTHUYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE JKU3HU Ha 3emJe

Hayunble TMnoTe3sl NPOUCXOXKIEHUS *XU3HM Ha 3emuie. AOMOreHe3 M MaHCIEepPMUs.
JloHayuHble MpEACTABICHUS O 3apOXKJACHUU KU3HH (KpealunoHu3M). ['unore3a mocTossHHOTO
CaMO3apOXKJEHUs XKU3HU U e€ omnpoBepkeHue omnbitTamu @. Pequ, JI. Cnamnanuanu, JIL
[Tacrepa. IIponcxoxaeHne U3HA U aCTPOOHOIIOTHS.

OcCHOBHBIE JTanbl HEOpraHuueckod HBomonuu. I[lmaHerapHas (reomoruydeckas)
3BONIONMA. XHUMHUYECKash JBOJIONMUSA. AOHOrEeHHBI CHHTE3 OpPraHUYEeCKHUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnnepa u I'. FOpu. O0OpazoBanue MoauMepoB U3 MOHOMEPOB.
Koanepparnas runote3za A. M. Onapuna, runoreza nepsuuHoro OynboHa JIx. XomnzaeitHa,
reHetudeckas runore3a . Mémnepa. Pubosumsr (T. Yek) u rumotesza «mupa PHK» V.
['unbepra. @opmupoBanre MeMOpaH U BOZHUKHOBEHHUE MPOTOKIETKH.

HUctopusa 3emumm u meroabl €€ wusydyeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u €€ w™eroasl. OTHOcuTenbHasT U a0CONIOTHAsE TEOXPOHOJIOTHS.
['eoxpoHoONOrnYecKas nKajga: 0Hbl, 3pbl, IEPUOIBI, FTOXH.

HavanpHble 3Tanel oprannyeckon 3OO nN. [1osiBIEeHNE 1 HBOTIONMA NEPBBIX KIETOK.
DBosonus Meradosn3ma. Bo3HuKHOBeHHE MEpBBIX dKocucTeM. CoOBpeMEHHbIE MUKPOOHbIE
OMOIIEHKM KaK aHayior nepBbix Ha 3emuie coobmectB. CtpomaronuThl. [Ipokapuotsl u
3YKapHOTHI.



[TpoucxoxaeHue sykapuoT (CUMOUOTEHE3). IBOTIONMOHHOE TTPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl BOJIOLMU BBICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Brixon pacrenuit Ha cymy. IlosiBieHne cnOpOBBIX PACTEHUM M 3aBOEBAHME MMH CYLIU.
Cemennsbie pacteHus. [IpoucxoxieHne IBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Talbl 3BOJIIOLMHU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bl KMBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB. IlepBbie
XOpAOBBIE )KMBOTHBIE. JKU3HB B BoJIe. DBOIIIOIMS MO3BOHOYHBIX. [Ipoucxoxknenne ampuouit
u pentwimid. [Iporcxoxnenre MiIeKonuTarmuX U nTuil. [IpuHun kioyeBoro apomopdosa.
OcBoeHue 6eCrO3BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zBuTue xu3HM Ha 3emiie MO 3paM W MEpUoAaM: apxeH, MpOoTepo30il, MaJeO30M,
Me3030HM, KaiHOo30M. OOmas XapakTepUCTHKa KJIMMaTa M T'e0JIOTHYECKHX IPOIECCOB.
[TosiBieHue U paclBET XapaKTEpHBIX OPTaHU3MOB. YTIe00pa30BaHUE: €ro YCIOBUS U BIUSHUE
Ha T'a30BbIi cOCTaB aTMOC(]EpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI MPoULIoro. IIpuuuHel U caeacTBus
MacCOBBIX BhIMUpaHuil. COBPEMEHHBIN KOJIOTHYECKUN KpU3HC, ero ocooeHHocTu. [Ipobiema
COXpaHeHus1 OMopazHO00pa3us Ha 3emIie.

CoBpeMeHHas cucTeMa oprannyeckoro Mupa. [IpuHnumne! kinaccupukalum OpraHu3MoB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYTIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, JIx.
XouageiH, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muibt u cxembl: «Cxema ombita @. Penny», «Cxema omnbita JI. [lactepa mo u3ydennro
caMO03apOoKJeHUs )KU3HN», «CxeMa onbita C. Musiepa, I'. FOpu», «9tansl HeopraHn4ecKon
3BOJIIOIUNY, «I '€0XpOHOJIOTHYECKas Kanay, « HauanbHble 3Tanbl OpraHnyeCKON HBOIIOLAI,
«Cxema 00pa3oBaHUsl SYKapuOT MyTEM cuMOUOreHe3a», «CucremMa >KMBOW MPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «Pununodure», «OIHOKIETOUHBIE
BOJOpociM», «MHOTOKIETOUHbIE Bogopocan», «Mxu», «IlanopotHukm», «I'onocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHMiD», «Cxema pa3BUTHA JKUBOTHOTO MHUpPay,
«Apomop(do3sbl KUBOTHBIX», «lIpocreiimmey, «Kumeynononoctubie», «Ilmockue udepBmy,
«Unenucronorue», «Puioby, «3emHoBonHbIe»,  «lIpecmbikaromuecs»,  «IITuisn,
«Mnexonuraromue», «Pa3Butne >KW3HM B apxeuckou ospe», «Pa3Butue Ku3HU B
MPOTEPO3OUCKOU 3pe», «Pa3BUTHE XKU3HM B NAJCO30MCKOU 3pe», «Pa3BUTHE XKHU3HHU B
ME3030MCKOI 3pe», «Pa3BUTHE KU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas CucTeMa
OpPraHUYECKOTO MUPaAY.

OOGopynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTJIEIOB, KOJUIEKIMU HACEKOMBIX,
BJIQXKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU UTJIOKOXKUX, CKEJIETHI
MIO3BOHOYHBIX >KMBOTHBIX, Yy4desla NTUL U 3BEpEel, KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX
MCKONAEMBIX, MYJISKA OPIraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryaabHas jgadopatopHas padora «MopaenupoBanue onbiToB Musiepa—tOpu no
U3YYECHHUIO a0MOTEHHOTO CUHTE3a OPraHMYECKUX COSAUHEHHM B IEPBUYHOM aTMochepe».



JlaGopaTopHass padora «/3ydeHHe W ONHCAHUE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOB).

IIpakTuueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHHM pa3HBIX
OTJZIECJIOBY.

IIpakTuyeckas padora «/3yueHue o0ocoOEHHOCTEM CTpPOEHUS TMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AHTPONOIeHe3

Pa3znensl 1 3agaum aHTPONOIOTHA. METOIbI aHTPOTIOJIOT M H.

CraHOBIJIEHHE TIPEACTABIEHHUN O MPOUCXO0KICHUM YEJIOBEKA. PellMrno3npie BO33peHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUH.

CX0ICTBO 4eNmoOBEKAa C JKUBOTHBIMU. (CHCTEMAaTHYECKOE IIOJOKEHHE YEJIOBEKA.
CBHUIETENHCTBA CXOJICTBA 4YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIHLHO-MOP(OIOTrHYECKUE,
sMOpuoNornyeckue, (Hu3noIoro-OMoXuMuYeckrue, nopeAaeHueckue. OTINYMSA YelloBeKa OT
KUBOTHBIX. [[pSIMOXOXKIEHNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIIbHOM CHCTEMBI.

JIBwxymume cwibl  (pakTopbl) aHTPOINOTeHe3a: OWOJOTHYECKHEe, COIHaTbHbIC.
CooTHolIeHUEe OMOJOTUYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE  CTaguM  aHTpororeHe3a. PaHHue  yenoBekooOpa3Hble  00€3bsSHbI
(IPOKOHCYIBI) U PAaHHHUE MOHTUABI — OOLIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JIIOJICH.
ABCTpaJIONUTEKN — JIBYHOTHE MPEIKH Jrojel. YemoBeK yMenblid, MEepBbIE H3TOTOBICHUS
opyaui Tpyaa. UenoBek NPpSAMOXOASIIMN M MEPBBINM BBIXOJ JIIOAEH 3a mpeaensl Adpuku.
UenoBek reiaenbOeprckuii — oOUIUMNA TMPEJOK HEeaHJIepPTaabCKOTO YeJIOBeKa W 4eJIOBEeKa
pasyMHoro. YeyoBeK HEAHIECPTAIbCKUM KaK BHUJ JIFOJEW XOJIOJHOTO Kinmara. YesoBek
pa3yMHbIi COBPEMEHHOTO THIA, JICHUCOBCKUI YEIIOBEK, OCBOCHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTrka v najaeoreHOMHUKA.

DBOJIIOLIMS COBPEMEHHOIO 4YesioBeka. EcTecTBeHHBIN 0TOOp B MOMYNISIUSAX YEJIOBEKA.
MyTanoHHbI# Tiporiecc ¥ nouMopdusm. [lonynsiroHHbIe BOJIHBI, Apeiid T€HOB, MUTpAITUs
U «3(dexT ocHOBaTEN» B MOMYJISALHUAX COBPEMEHHOTO YENIOBEKa.

UYenoseueckue pacel. [Tonstue o pace. bonbiine pacel: eBporieouaHast (€Bpa3uiickas),
aBCTpaJIO-HErpouIHas (PKBATOpUaIbHasA), MOHTOJIOUIHAA (a3MaTCKO-aMepuKaHcKas). Bpems
U TYTH paccelieHhs 4YeloBeKa No IutaHere. EQuHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IprcnocoONeHHOCT, 4YelloBeKa K pa3HbIM  YCJIOBHUSM
OKpy>Xaromiel cpefbl. Bnusinue reorpaduueckoit cpenpl u aperida reHoB Ha MOP(OJIOTHIO U
(U3HONOTHIO YeTOBEeKa.

MexaucuurinHapHble  MeTOAbl B (Pu3nueckoil (OMOJIOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASL ~ @HTPOMOJIOTHSI W MAJCOAHTPOIIOJOTHS  YEJIOBEUECKUX  MOMYJIALUH.
buocounanbHble  MCCIENOBAaHMS MNPUPOABI  4YeloBeKa. lccinegoBaHWe  KOZBOJOLMHU
OMOJIOTMYECKOro U COIMAIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. JIuku, f. ‘. Porunckui, M. M. I'epacumos.

Tabmuiel W cxembl: «MeTOJbl aHTPOMOJIOTHNY, «[ OJOBHOM MO3r YeOBEKa,
«YenoBekooOpa3Hbie 00e3bsIHBI», « CKENET YeIOBEeKa U CKeJIeT IUMIan3e», «PyTuMeHThI u



aTaBU3MbDY, «JIBHKYIME CHWIIBI AHTPONOTEHE3a», «OBOJIIOIMOHHOE JPEBO YEIOBEKAY,
«ABcTpasmonuTek», «YenoBek yMemnbli», «YUenoBek NpIMOXOAAIIMIA», «/leHnCcoBCKMit
yenosek» «Heannepranbup», «KpoManboHUBD, «IIpenku yemnoBekay», «OTambl 3BOIIOLUN
4yesoBekay, «Pacel uenoBekay.

O6opynoBaHHe: MYJISDKA OKaMEHENOCTeH, MPeIMETOB MAaTepHaIbHOM KyJIbTYphI
NpEeIKOB 4eloBeKa, penpoaykiuu (dortorpaduu) KapTMH C MHQPOJOTUYECKUMH U
OMOJICCKUMU CIOKETAMU TTPOMCXOXKIACHUS 4YesioBeKa, GoTorpaduu HAXOJ0K HCKOTAEMbIX
OCTATKOB Y€JIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YepeIa YeJI0BEKa U Yyepera IIMMIIaH3€e, MOJIEIIb
KHMCTH Y€JIOBEKA U KUCTH IIMMIIaH3€, MOJENH TOPCa MPEIKOB YEIOBEKA.

JlaGopaTtopnas padora «UM3yueHne ocoOeHHOCTEH CTpPOEHHUsS CKeJleTa 4YelloBeKa,
CBA3aHHBIX C MIPAMOXOKIACHUEM.

IIpakTuyeckasi padora «/3ydeHue 3K0JIOTUUECKHUX aIalTalllil YEIT0BEKay.

Tema 6. DJkosoruss — Hayka O B3aMMOOTHOIIECHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaIlel cpeaou

3apoxaeHre U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbonbnara, K. @. Pymbe, H. A.
CesepiioBa, J. I'ekkensa, A. Tenciou, B. H. CykauéBa. Pazgensl u 3agaun skojoruu. CBsi3b
9KOJIOTHH C APYTMMH HayKaMHU.

Mertoas! skonoruu. [loneBsie HaOMOIEHUA. DKCIIEPUMEHTBI B KOJIOTUU: IPUPOJIHBIE U
naboparopuble. MopaenupoBaHue B OKOJOTMH. MOHUTOPUHT OKPYKAIOIIEH CpEeJIbL:
JIOKaJIbHBIM, pETHOHAIBHBIN U T100aTbHBIN.

3HAYCHHE DKOJOTUYECKUX 3HAHUU U YEIOBEKA. JKOJOTHUYECKOEe MUPOBO33PEHUE KAK
OCHOBa CBS3€M YEJIOBEYECTBA C IPUPOJONW. POPMUPOBAHUE SKOJOTHYECKOU KYJIbTYPhl U
9KOJIOTHYECKON T'PAMOTHOCTH HACEIJICHHUS.

JdemoHcTpanumn

[Moptpetsi: A. 'ym60abar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuue! u cxeMsl: «Paznensl 3KoJa0run», «MeToibl 3KoJI0run», «CxeMa MOHUTOPUHTa
OKPYXAIOILIEH CPeabD».

JlabopatopHas padora «/I3yyeHrue METOI0B IKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsbl 1 cpea 0OMTaHUS

Okonoruyeckue (QakToppl M 3aKOHOMEpHOCTH uX JeiictBus. Kiaccuduxanus
HKOJIOTMYECKUX  (PaKTOpPOB: aOMOTHYECKHE, OHOTHYECKHE, aHTpomoreHHnie. OOmme
3aKOHOMEPHOCTH JeicTBUs 3KoIornueckux ¢akropos. [Ipasuno munumyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Aouotnueckue daktopbl. CBeT Kak »3Kojoruueckui ¢akrtop. JlelcTBUE pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. OKOJIOTMYECKHE TIPYIIbl PAaCTEHUN U
YKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CHrHanbHas poib cBeTa. POTONEepruoOanu3M.

Temneparypa kak 3kojorudeckuil ¢akrop. JlelcTBue TeMreparypbl Ha OpPraHU3MBbI.
[TolikumiioTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. JBPUTEPMHBIE W CTEHOTEPMHbBIE
OpraHU3MBl.



BrnaxHocTs kak skonoruueckuit ¢pakrop. [Ipucrnocobienus pacTeHU K MO AEPKAHUIO
BogHoro Oamanca. Kmaccudukammst pacteHuid mo oTHomieHuio K Boje. [Ipucmocobnenus
YKUBOTHBIX K H3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AyIIHAS, MOYBEHHAs, TTTyOUHHAS
MOJIMOYBEHHAsA, BHyTpUOpranudMeHHas. Ou3nko-XxuMHUECKre 0COOCHHOCTH Cpell OOUTaHuUs
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornueckne putMbl. BHemHue W BHyTpeHHHE PUTMBL. CyTOYHBIE M TOJUYHBIC
putMBI. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSIM YCJIOBUM KU3HH.

Kuznennsie popmbl opranu3moB. [lonsaTue o xusneHHon dopme. KuzHeHHbie HOPMBbI
pacTeHMil: 1epeBbs, KYCTAPHUKH, KyCTApHUYKHA, MHOTOJIETHHE TPaBbl, OAHOJETHUE TPABBI.
XKuzuennoie (GOpMBbI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pPOOMOHTHL. OCOOEHHOCTH
CTpPOCHUS U 00pa3a KU3HHU.

buotnueckue daktopel. Buapl OHOTMYECKMX B3aUMOJICUCTBUN: KOHKYPEHITUSA,
XMIIHUYECTBO, cuMOM03 u ero ¢Gopmbl. [lapasutusm, Koomepauus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHu4ecTBO). Herpoduueckue B3aumMopaencTBus
(Tormmueckue, dopuyeckue, dadbpuueckue). 3HaUeHHE OMOTUYSCKUX B3aUMOJICUCTBUU IS
CYIIIECTBOBaHMs OPraHU3MOB B cpejie oOuTaHus. [IpMHIMI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoHcTpanuu

Tabnuie! 1 cxembl: « IKoJorndeckue GakTopbn, « CBETOBOM CIIEKTP», « IKOJIOTUUECKHE
TPynnbl  KUBOTHBIX IO  OTHOUIEHUIO K  CBETY», «TEIUIOKpPOBHBIE KHUBOTHBIE,
«XOJIONHOKPOBHBIE KUBOTHBIE», «DHU3MONIOrMYECKUE aNanTaluu KUBOTHBIX», «Cpenbl
oOuTaHusg OpraHu3sMoBy», «buonornueckue putMmbl», «Ku3HeHHbIE (DOPMBI pacTeHUi»,
«Ku3HeHHbIe (OPMBI KUBOTHBIX», « IKOCUCTEMA HTUPOKOIUCTBEHHOTO Jecay, « IKoCHCTeMa
XBOMHOro jeca», «llenmu nuranus», «XumuuyectBo», «llapasutusm», «KonkypeHuwms»,
«Cum6buno3», «KommeHncanuzmy.

OOopynoBaHue: repbapur pacTeHUM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
Pa3JIMUHBIX JKOJOTHYECKUX (PakTopoB, TrepOapuu CBETOJMIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHUI, CBETONIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repOapuu M KOJUICKUUH TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONUYMBBIX
pacTeHui, yyuyena NTUI U 3Bepei, repObapuu pacTeHHi, OTHOCSIIMXCS K TUrpoduram,
KcepoduraMm, Me3oduTamM, KOMHATHBIE PACTEHHUS AAHHBIX TPYMIN, KOJJIEKIHH >KUBOTHBIX,
0o0UTaIONIMX B pa3HbIX Cpeax, repoapuu U KOJUIEKIIUN PACTEHUN U )KUBOTHBIX, 00JIaJal0IINUX
YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH XU3HU, TepOapuu u
KOJUICKITUU PACTEHUN W KMUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (DOPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3TUYHBIX OMOTUYECKUX B3aAUMOIEUCTBUSIX.

JlaGopaTopHasi paGora «BbisBIeHHEe NPUCTOCOONEHUM OPraHU3MOB K BIIUSHUIO
CBETa.

JlabopaTtopHasi pabota «BpisBieHHE TPUCTIOCOOJCHUN OPTaHU3MOB K BIHUSHHUIO
TEMITEPATypPbD».

JlaGopaTopHasi pa6oTta «AHATOMUYECKHE OCOOCHHOCTH PACTCHUN M3 Pa3HBIX MECT
oOUTaHUA.

Tema 8. Dxos10rus BUAOB U NOMYJIANMA



DKOJIOTHYECKUE XapaKTepucTuku mnomynsiuu. [lomymsmuss kak Ouosiormueckas
cucteMa. Posib HEOTHOPOAHOCTH Cpenbl, PU3MUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTHU
BUJIOB B (DPOPMHUPOBAHUH TTPOCTPAHCTBEHHOM CTPYKTYpbI nonysisiiiuii. OCHOBHBIE TTOKa3aTeIu
MONYJIALUU: YUCIEHHOCTb, MJIOTHOCTb, BO3pAaCTHAsi M IOJIOBas CTPYKTypa, POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DKoyoruyeckas CTpykrypa nomyssaiuud. OlieHKa YUCICHHOCTH nmonyiasuun. /lunamuka
NONyJAMU W €€ peryysnud. buoTuueckuid MOTEHIMal MNOomyJisiuu. MoaenupoBaHue
JAHAMHUKA monyiauuu. KpuBble pocTa YMCIEHHOCTH monyJsinuu. KpuBble BBDKUBAHUSA.
Perynsiuss 4MCIEHHOCTH TOMYJISAIUNA: POJib (PAKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT
IJIOTHOCTH. DKOJIOTHYECKUE cTpateruu BUAoB (r- u K-ctparerun).

[TonsiTne 00 »sKoyloTMUYEcKOW HuUIIE BUaa. MectooOuTanue. MHOroMmepHass MOJIEIhb
skonorunueckor Humu Jx. M. Xatunncona. Pazmepsl akosnornyeckor HUIu. [ToTreHmanbHas
Y peaIM30BaHHAs HUIIIY.

Bun kak cucrema nomynanuii. Apeaisl BUIOB. BUabl U MX JKU3HEHHBIE CTpaTETHU.
DKONOTrUYeCKrue SKBUBATICHTHI.

3aKOHOMEpPHOCTU TMOBEJCHUSI W MUTpalluid >KUBOTHBIX. buosiornyeckue WHBA3UU
Yy KEPOJHBIX BUIOB.

JdemMoHcTpanuu
[Toptper: Ix. Y. XaTunHCOH.
Tabmuie! u CXEMBI: «DKOJIOTUYECKHUE XapaKTepUCTUKHU MOMYJISIIIUNY,

«IIpocTpaHCcTBEHHAs CTpPyKTypa MONyIsiuun», «Bo3pacTHple nHpaMuabl NOMYJIALUNY,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3€MJIM pa3IMYHBIMU OpraHusMaMmny», «Mojenib
skoJiorndeckor Humm Jx. M. XatanHcoHay.

O6opyoBanue: repdapuu pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTopnas padora «IIpucrnocoOnenus ceMsH pacTeHUl K pacceIeHUION.

Tema 9. DKo0J10rusl COOOIIECTB. DKOJOTHYECKHE CHCTEMBI.

Coo01ectBa oprann3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MaMH B
OuoIIeHO3E.

OxocuctemMa Kak OTkpbiTas cucteMa (A. JIkx. Tencnum). DyHKIHUOHATBHBIE OJOKHU
OpraHU3MOB B SKOCHUCTEME: MPOAYIIEHThI, KOHCYMEHTHI, PEAYIEHTHI. TpoduiecKkue ypoBHHU.
Tpoduueckue nenu u cetu. Abuornyeckue 0J0ku 3KkocucTeM. [10UBbI ¥ UITBI B SKOCHCTEMAX.
KpyroBopot BelecTB 1 TOTOK SHEPTUH B IKOCHUCTEME.

OcHOBHBIE TMOKa3aTeld »JKocucTeMbl. buomMacca u mnpoaykKuusa. OKOJIOTHYECKUE
MUpaMUbl YUCEN, OMOMACCHI U SHEPTUHU.

Hunamuxka  sxocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COO0IECTB — CyKUeccuu. [lepBuduHbie U BTOPUYHbIE
CYKLECCUM W UX MPUYUHBI. AHTPONOreHHBbIE BO3JEUCTBHUS Ha cykueccuu. KimmakcHoe
coo0riecTBO. bropasHooOpas3ue u MoIHOTa KPYyroBOPOTa BEIMIECTB — OCHOBA YCTOWYHUBOCTH
COOOIIIECTB.

[IpupoaHble IKOCUCTEMBL. JKOCUCHEMbl 036D U peK. DKOCUCmembl MOpeu U OKeaHos.
IKocucmemvl MYHOp, J1eco8, Cmeneli, nyCmbitb.



AHTpPONOreHHbIE HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznmuuma wmexny
AHTPOTIOTEHHBIMU U IPUPOAHBIMU IKOCHCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. l'opojackas ¢iopa u
¢dayna. CuHanTponu3aius TopoJickoi gayHsl. bruosornueckoe U X03sIIICTBEHHOE 3HAYEHUE
arpo3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aUMOJEHCTBUN OpraHU3MOB B
aKkocucTeMax. Ponv xackaonoeo aghghexma u 6u008-30uguxamopos (Kioueswvix 6udos) 8
@yHkyuonuposanuu sxocucmem. IlepeHOC DHHEPrUM M BEUIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTh OPTraHU3MOB, TMIOMYJSALMKA M D3KOCUCTEM B YCIOBHUIX
€CTECTBEHHBIX U AaHTPOITOTEHHBIX BO3JACUCTBUM.

Mexanuzmvl  6030eticmeusi 3acpsA3HeHUll PA3HblX MUN08 HA CYOOP2aAHUZMEHHOM,
OpP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKONOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo0JI0THS MOHUTOPUHTa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX SKOCUCTEM.

JdemoHcTpanumn

[Hoptper: A. JIx. Tencnu.

Tabmuubl U cxembl: «CTpykTypa OMOIEHO03a», «IDKOCHCTEMa MIUPOKOIMCTBEHHOTO
jgecay, «JKocHcTeMa XBOWHOro iJeca», «DyHKIHOHANbHBIE TPYyHIbl OPraHU3MOB B
skocucTeme», «KpyroBopor BemiecTB B 3kocucteMe», «llemum mnuranusa (mactOuiHasi,
JETpUTHAsA)», « DKOJOTHUECKas MUpaMUIa Yucen», « IKoJorndeckas nmupaMuaa OuoMacchly,
«JKonoruyeckas nupamuaa sHeprun», «O0pa3zoBanue Oosiota», «IlepBuuHas cykueccus,
«BoccTtaHoBIieHHE Jieca Moclie Tokapa», « IKOCUCTEMA 03epay, « ArpoleHo3», «Kpyrosopor
BEIIECTB U MOTOK PHEPTUU B arporeHo3ey, «IIpumepsl ypOoskocucTem.

OO6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydesa MTUIl U 3BEepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onucanue ypoo3KOCUCTEMBD.

JlabopaTopHas padora «3yuenue pazHOOOpa3usi MEJIKKX MOYBEHHBIX YWICHUCTOHOTHUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypCHsl B TUIIMYHBIN OMoreorieHo3 (B myOpaBy, OepesHsK, eIbHUK, Ha
CYXOJIOJIbHBIN MJIM TOWMEHHBIH JyT, 03epo, 60JI0TO)».

IKeKypceus «IKCKYpCHUs B arpo3KOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riodajabHast IKOCHUCTEMA

buocdepa — obmermnanerapHas 0060g04ka 3eMITH, I7I€ CYIIECTBYET WUJIHM CyIIeCTBOBaja
*u3Hb. PasButne mnpencraBneHuit o Ouochepe B Tpyrmax . 3rocca. Yuenue B. W.
Bepnanckoro o 6uocdepe. Obnactu 6uochepsl u e€ coctan. KuBoe BeriecTBo ouochepn u
€ro (QyHKIIUH.

3akoHOMEpHOCTH  cyImiecTBoBaHUs Ouocdeprl. OcoOeHHocTH  Ouocdepsl  Kak
rio6anbHOM sKocucTeMbl. [luHamuueckoe paBHoBecue B 6nochepe. KpyroBopoTsl BemiecTs 1
OroreoXuMHuYeCKue MUKIIBI (YIaeposaa, a30Ta). PUTMUYHOCTS siBIeHUH B Orocdepe.

3onanbHOCTHL Ouocdepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa, XBOWHbBIC
jeca, CMEUIaHHble M IIMPOKOJUCTBEHHBIE JieCa, CTENHU, CaBaHHbI, MYCThIHH, TPOIMUYECKUE
jeca, BbICOKOrophsi. Kiumar, pacTuTeIbHbBIN U dKUBOTHBIA MUpP OMOMOB CYIIH.



CrtpykTtypa W (GYHKIUS SKUBBIX CHCTEM, OIEHKa HX PECYpCHOro MOTEHLHuanda u
ounochepHbIX QPyHKIUHN.

JdemMoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, 3. 31occ.

Tabnune! u cxemsl: «I'eocdepsl 3eminy, «KpyroBopot azota B mpupoe», «Kpyrosopor
yraepoaa B mpupojae», «KpyroBopor kucimoponma B mpupoae», «KpyroBopor Bonbl B
npupoze», « OCHOBHbIE OMOMBbI cylny, « Kinmatuueckue nosica 3emnm», « Tynnpay, « Taiiray,
«CMmemanueiii  necy, «llupokonuctBennblii sec», «Crenb», «CaBaHHay, «IlycTbiHmy,
«Tponnueckuu Jiecy.

O6opynoBanue: repbapuu pacTeHUHN pa3HbIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:Kaouias cpeaa

DKOJIOTMYECKHE KpPU3HChl M UX NpUUMHBL. Bo3nelicTBue 4enoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHHE BOJIHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne nousbl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPONOreHHOE BO3JCHCTBME HA PACTUTENbHBIA UM JKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO WU >KUBOTHOTO Mupa. OCHOBHBIC MPHUHIIUIIBI OXpaHbl MPUPOIbl. KpacHbie
kauru. Oco6o oxpansembie npupojnbie Tepputopun (OOIIT). Boranuueckue caabl u
300JIOTMYECKUE TTapKH.

OCHOBHBIEC TPUHIMIIEI  YCTOMYMBOTO  PA3BUTUS  YEIIOBEYECTBA W MPUPOJIBIL.
PanmonansHoe MpuUpoI0NOIb30BaHIE U COXPAHEHHE OMOJIOTHYECKOTO Pa3HOOOpa3us 3eMIIH.
OOmue 3aKOHOMEPHOCTH  TUVIOOAIbHBIX  AKOJOTMYECKHX  KpU3HCOB. (OcoOEHHOCTH
COBPEMEHHOTO KPU3HCA U €0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTHe METOJAOB MOHMTOPHHIA pa3BUTUS OMNACHBIX TEXHOTE€HHBIX MPOIECCOB.
Cucmemubvie ucciedosanus nepexooa K pecypcocbepeearowjeli U KOHKYPEHMOCNOCOOHOU
oHepeemuke.  buonocuueckoe  paznoobpazue  u  oOuopecypcvl.  Hayuonanvuoie
ungopmayuonHvlie cucmemsl, obecneuugaroujue OOCMYn K UHGDOpMAYUU NO COCMOSHUIO
omoenbHblX U008 u Ikocucmem. OCHOBbL IKOpeabUIUMayuu SKocucmem u cnocooos bopvovl
¢ buonogpesicoeHusAMU. PeKOHCmMpYKYus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmunpel U cxembl: «3arpsi3HeHHe aTMochepbl», «3arps3HeHre THapocheps»,
«3arpsisHeHue mnouBbl», «llapHukoBbii 3ddekt», «Ocobo oxpaHseMmble NPUPOIHBIE
TEPPUTOPHUIN», «MOJeNH yIpaBIsieMOro MUpay.

Oo6opynoBanue: (ororpadhun oOxpaHSEMbIX pPACTCHHH W JKUBOTHBIX KpacHOW KHUTH
Poccuniickont @enepannn, KpacHoM KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOTUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpamMM CpeTHETO 00IIero 00pa30BaHus: TUYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.

B cTpyKkType TUIHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOrPAMMBbI IO OMOJIOTHUHN BBIICICHBI
CIIEIyIOIIME COCTAaBISIONINE: OCO3HAHHE OOYYaloIUMUCS POCCUHUCKON TpaKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATENBHOCTH U CaMOONPEACIICHUIO,
Hanuuyue momueayuy K OOyYEHUIO OMOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXKIEHUI JIMIHOCTH HAa OCHOBE KJTFOUEBBIX IICHHOCTEH M UCTOPUUECKHUX TPATUITUN PA3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YUYaIOIINXCSl PyKOBOJICTBOBATHCS B
CBOEU JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMH, NPUCYIIMMH CHCTEME
OMOJIOTHYECKOr0 00pa3oBaHUsl, Haiuuue MNPABOCO3HAHUS IKOJIOTHYECKOW KYJIBTYPHI,
CnocobHOCmuU cmagums UENH U CTPOUTDH JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MIPOTPAMMBI IO OMOJIOTHH JJOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCIUTATEIbHOU ACATEIHPHOCTA B COOTBETCTBUH C TPATUITUOHHBIMHA POCCUUCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U Ay XOBHO-HPAaBCTBEHHBIMU IEHHOCTAMMU, IPUHITBIMU
B 00I1I€CTBE MPaBWJIaMH U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEHN MO3UIIUU JTUYHOCTH, TAaTPUOTU3MA
Y YBaXXEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TPyJa U CTAPIIEMY IMOKOJECHUIO, B3AUMHOTO
yBaXXEHUSI, OCpPEKHOTO OTHONICHWS K KYyJbTYPHOMY HACICAUI0 H  TPAJAUIUSIM
MHOT'OHAIIMOHAJILHOTO Hapoaa Pocculickon denepannu, IpUpOIe U OKPYKAKOIIENU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHHMS ydeOHOro mnpeaMera «buosorus» I0HKHBI
OTpaXkaTb FTOTOBHOCTb M CIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEW NO3UUMEN JMYHOCTH, CUCTEMOW UEHHOCTHBIX OPHUEHTAMK, MO3UTHBHBIX
BHYTPEHHUX YOEXKJACHHM, COOTBETCTBYIOLIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOTO
00111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIBITA U ONBITA IEATEILHOCTH B MPOLIECCE peann3aluu
OCHOBHBIX HAaIllPaBJIEHUN BOCIIUTATEIBLHOM AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA

c(OPMUPOBAHHOCTh TPAXKIAHCKONW TO3ZUIIMK OOYYaromerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX MpaB W OOS3aHHOCTEH, YyBa)KEHHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TMPU CO3MaHUM YUEOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX W TIO3HABATEIBHBIX 3a/1ad, BBITIOJHEHUU OMOJOTHYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEAEATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHHIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBICHSATH €&;



yMEHHE YYUTBIBaTh B CBOUX JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUSL JIIOJIEH C pa3HBIMU YOEXKICHUAMH, KYyJIbTYPHBIMH IICHHOCTAMH U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS Y4EOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOIICHUS K MHEHUIO
OIIOHEHTOB MPH 00CYKIEHUN CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTbH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS

c(OPMHUPOBAHHOCTh  POCCHUHCKOM  Tpa)KAaHCKOW  MACHTUYHOCTH, TATPUOTH3MA,
YBa)KEHUS K CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTHU mepea PoauHON, ropaocTy 3a CBOM
Kpai, cBOO PoauHy, CBOM A3BIK U KYJIBTYpPY, IIPOIUIOE U HACTOSALIEE MHOTOHALIMOHAIIBHOTO
Hapona Poccuu;

LHEHHOCTHOE€ OTHOWIEHWE K NPUPOJHOMY HACIECOUIO M NaMATHUKAM MPUPOJBI,
TOCTHXEHUsIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKHX YYEHBIX B CTAHOBJIICHUE WU Pa3BUTHE
OnosoTuy, TOHWUMAHUS 3HAYCHHWs OWOJIOTMM B TO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HU
YeJioBeKa M COBPEMEHHOTO 00I1IeCTBa;

uneiiHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHI0 U 3amure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJMTENSIM, CO3JAHHUIO CEMBH Ha OCHOBE
OCO3HAaHHOTO ITPUHATHS IEHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUH C TPAIULIUSIMU HAPOJ OB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs SCTETUKY OBbITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAHUE AYMOIMOHAIBHOTO BO3AEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBa TBOPYECKOU TUYHOCTH;

5) ¢usnyeckoro BoOCHUTAHMS, (QOPMHPOBAHMS KYJbTYPbI 3/0POBbSI H
IMOLMOHAJIBHOIO 0JIaronoJy4ms:

MOHMMAaHUE U pean3alus 3I0pOBOTO K OE30MMacHOTO 00pa3a KU3HHU (310pOBOE MTUTAHHUE,
cOOJTI0/ICHNE TUTUEHNYECKUX MPABUII M HOPM, COATAaHCUPOBAHHBIN PEKHUM 3aHITHA U OT/IXA,
peryispHas (Qu3nyeckas aKTUBHOCTBH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

NOHUMAHWE LEHHOCTH MpaBWJI HMHIUBUAYAIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIOJIEH;



OCO3HaHUE MOCIEACTBUIA U HETPUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS aIKOTOJIs,
HAapKOTUKOB, KypEeHUS);

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPYJly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTO0HE;

FOTOBHOCTh K AaKTHUBHOW  JI€ATEIBHOCTH TEXHOJOTHYECKOM W  COUHAIBHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATh, IIIAHUPOBATH U CAMOCTOSTENIBHO BBIMOTHITD
TaKyo JEATEIbHOCTD;

MHTEPEC K pa3INYHbIM cepam npodeccuoHaIbHOM AesTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oyaymied mnpodeccur M peaM30BbIBATh COOCTBEHHBIE KU3HEHHBIC
IUIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHUHU BCEi
KU3HU;

7) 3K0JI0OTHYeCKOT0 BOCIIUTAHUS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOE OTHOIICHUE K IPUPO/IE KAK UCTOYHHUKY KU3HHU Ha 3emJie,
OCHOBE €€ CYILECTBOBAHUS,

MOBBILICHUE YPOBHS HKOJIOTMYECKON KYJIbTYpbI: MPHOOPETEHUE OTbITA MIIAHUPOBAHMS
MOCTYNKOB M OLICHKH WX BO3MO>KHBIX MOCIEACTBAN IJIs1 OKPYKAFOIIEH CPEIbI;

OCO3HaHUe ria00albHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U yTeH UX PEIICHHUS;

CIOCOOHOCTH UCIOJIB30BAThH MPUOOPETaeMble IPU U3YUECHUH OMOJIOTHH 3HAHUS U YMEHHUS
IpU pelieHnH npoOeM, CBA3aHHBIX C pallMOHAIbHBIM MIPUPOAONOIB30BaHNEM (COOMIOICHNE
IIPaBWJI TTIOBEJICHHS B IPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHUE PABHOBECHS B 3KOCUCTEMAX,
O0XpaHy BHUJIOB, DKOCUCTEM, Onochephl);

AKTUBHOE HETPUATHUE JIEUCTBUN, MPUHOCIIIUX BPEH OKPYKAIOUIEH NPUPOLHOUN CpEE,
yMEHHUE IIPOTHO3UPOBATH HeOIaronpusTHbIC AKOJIOTUYECKHE MOCJIECTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPEAOTBPAIIATh UX;

HaJIMyue pPa3BUTOTO 3KOJOTHYECKOTO MBIIUICHHS, 3KOJOTMYECKONW KYJIbTYpPhI, OMBITA
JNEATENIBHOCTH JKOJIOTUYECKOM HAIPABIEHHOCTH, YMEHUS PYKOBOACTBOBATbCS HMH B
II03HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIBHOW NPAKTUKE, TOTOBHOCTH K y4acTHIO B
NPAKTUYECKON AEATENBHOCTH SKOJIOTUYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOIO Ha JHAJIOre KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE  SI3BIKOBOM M YMUTATEJIbCKOM  KYJBTYpbl Kak CpeAcTBa
B3aMMOJEHUCTBUS MEKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHue crnerupuKy OMOJIOTMH KaK HAayKH, OCO3HaHUsS €€ poyid B (pOPMUPOBAHUU
pallMOHANIBHOIO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIIOCTHOTO MpEACTaBiIeHUs 00
OKpY)XarollleM MHUpE KaK O EIUHCTBE NPHUPOJbI, YelloBeKa M OOIIecTBa, B MO3HAHHUU
IPUPOIHBIX 3aKOHOMEPHOCTEH U peleHUu NPoOIeM COXPaHEHUsI PUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 3HAUMMOCTH OMOJIOTUHU JJI1 COBPEMEHHOM IUBUIIM3AIMU: 00ecTieueHUs
HOBOTO YPOBHSI pa3BUTHsI MEJJUIIMHBI, CO3aHKIE IEPCIIEKTUBHBIX OMOTEXHOJIOT M, CHOCOOHBIX
pelaTh pecypcHble NpOoOJeMbl pa3BUTHs UEJIOBEUECTBA, MOWUCKA IyTed BBIXOJAA U3



rI00aTBHBIX SKOJOTUIECKUX MPOOJIeM B 00eCIIeueHHs MePexo/ia K YCTOMUMBOMY Pa3BUTHIO,
palMoHaIbHOMY HCIIOJIb30BAHUIO TMPUPOAHBIX PECypcoB H  (HOPMHPOBAHHIO HOBBIX
CTaH/IApPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUM B LIEIAX NOBBIIIEHUS OOLIEH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTu (HyHKIHMOHAIBHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOi Mpu U3ydeHUH OHOJIOTUH;

NOHMMAHME CYIIIHOCTH METOJOB IIO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIOJIb30BaTh IOJy4YacMble 3HAHMS JJIs aHajdu3a U OOBSICHEHUS SIBICHUU
OKpY’KaloIIero MUpa ¥ NPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHUE JeNaTh 0O0OCHOBAHHbBIE
3aKJIFOYEHUS HAa OCHOBE HAY4YHBIX ()aKTOB M HUMEIOUIMXCA JaHHBIX C ILEJbI0 IMOJy4YEeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl PELLCHUs
po0JIeEM B PEAIbHBIX )KM3HEHHBIX CUTYalMSIX;

OCO3HaHUE IIEHHOCTH Hay4YHOH J1eATEIbHOCTH, FOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO U
HCCJIEIOBATENLCKYIO e TEIbHOCTh MHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAaHUN 1O OMOJIOTMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHS yU4eOHOTO MpeameTa «broiorusy BKIIOYArOT:
3Ha4YUMble 1711 (OPMHUPOBAHUS MHMPOBO33PEHHSI OOYYAIOIIUXCS MEXKIUCHUTUIMHAPHbBIE
(MexxnpeaMeTHble) OOILeHAYYHbIE MOHATUS, OTPAKAIOUIUE LIEIOCTHOCTh HAYUYHON KapTHUHBI
MHUpa U crieluPUKy METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTUS, SBJICHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (PaKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, HCCIEeA0BaHNe, HAOJNIOJCHUE, W3MEPEHUE, OKCIICPUMEHT U JIpyTue);
yHUBEpCalbHbIC YUeOHbIEC NEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecnieyuBaronue (GHopMupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U  COIMAJIbLHOMN
KOMIICTCHIIUM OOYYarOIINXCS; CIOCOOHOCTh OOYYaIOIIUXCSl HCIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAJbHBIC YUCOHbIE JEHCTBUS B
II03HABATEIbHON U COLMAJIBHON ITPAKTUKE.

B pesynbrate u3yudeHus OMOJIOTMM Ha YPOBHE CpPEIHETO O0OIIero oOpa3oBaHUS Y
obOyuaromierocs 0yyT chopMUPOBaHBI IO3HABATEIbHBIC YHUBEPCAJIbHBIC YUEOHBIC JCHCTBUYS,
KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YYEOHBIC JICUCTBUSI, PETYJATHBHBIC YHHBEPCAIbHbBIC
y4eOHbIE IUCTBUS, COBMECTHAS ICSTEIBHOCTb.

MeranpenMeTHble pe3yiabTaTbl OCBOSHUSI IPOTPaMMBbl CPETHEr0 O0IIero 00pa30BaHMs
JOJDKHBI OTpaXaTh:

OgiajieHue YHUBEPCAIbLHBIMH Y4€OHbIMH O3HABATEIbHBIMH JeHCTBUAMM:

1) 6a3oBble JIOru4ecKne JaeicTBUSI:

CaMOCTOSITEJIbHO (POPMYJIMPOBATh U aKTyaIHM3UPOBATh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;



UCIIOJIK30BaTh TPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBINUICHUS (aHaw3a,
CUHTE3a, CPaBHEHWsI, KiacCUpUKAIMKU, OO0OOIIEHUS), PACKPHIBATh CMBICT OMOJOTHYECKHUX
NOHATUN (BBIIENATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh CBA3M C JPYTUMHU
MOHATHUSIMU );

OTIpENeIATh 1NN NEeATeILHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU HUX JTOCTHUKCHUS,
COOTHOCHUTH PE3yJIbTATHI JICATEIBHOCTH C TIOCTABJICHHBIMU IEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TMOHATHUS UIsi OOBSCHEHUsS] (PAKTOB WM SIBICHUM >KUBOU
IPUPOBL;

CTPOUTH JIOTUYECKUE PACCYX ICHUS (MHIYKTHUBHbIC, ACAYKTHBHbIC, IO AaHAJOTUH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM W TMPOTUBOPEYMS B pacCMaTPUBAEMBIX  SIBIICHUSX,
(GbOopMyITUPOBATh BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JIJISl IPEICTABICHUSI CYIIECTBEHHBIX CBSI3EN U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUNI Pa3HOTO poja,
BBISIBIICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX UCTOUYHUKAX;

paspabaThiBaTh IUIaH peIICHUS MNpoOJeMbl ¢ YyYETOM aHajdM3a UMEIOIUXCS
MaTepUaTbHBIX U HEMATEPHAIILHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LM,
OLICHUBATh PUCKHU MOCIEICTBUN AEATEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOIHATH Pa00Ty B YCIOBHUSX PEAIbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeCTBUA:

BJIAJIETh HABBIKAMH yU4e€OHO-HCCIE0BATENBCKOM U MPOSKTHOM A TENHHOCTH, HABBIKAMU
pasperieHus mpooeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB
pEIIeHHs MPAKTUYECKUX 3a7a4, TPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHNUS,

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JIEATEILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETaLNU, TPeoOPa30BaHUIO U MPUMEHEHHUIO B yU€OHBIX CUTYallUAX, B TOM YUCIIE MPU
CO3/IJaHWHU YYEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUN MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUEH,
KJTFOUEBBIMU MOHSATUSMH U METOJaMU;

CTaBUTh U (HOPMYyIHPOBaTH COOCTBEHHBIC 3a/1a4l B 00pa3oBaTeIbHON JEATEIBHOCTU U
KU3HEHHBIX CUTYAIMSIX;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/lady, BbBIJIBUTATh
TUTIOTE3y €€ perieHus, HaXOAWTh apTryMEHTHI IS JI0Ka3aTebCTBA CBOMX YTBEPXKICHUIA,
3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TMOJyYEHHbIE B XOJE pEIICHUs 3a7aud pe3yJbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX yCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIIUSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEeJICHANIPABICHHBIA MOUCK MEPEHOCA CPEJCTB M CIIOCOOOB JCHCTBUS B
po¢eCCUOHANIBHYIO CPEaY;

yMETh TICPEHOCHTh 3HAHHWs B TIO3HABATEIbHYI0O H TPAKTUYECKYIO O00OJacTH
KU3HEICSITCIILHOCTH;



YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC WJEH, MpeasiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHUS, CTaBUTh
po0OJIeMBI B 3a/1a4H, JOMTYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMAIHH (TeKcTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM  JIUTEparype, OHMOJOrMYECKUX  CIIOBapsAX M  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETEe), aHAIM3UPOBaTh MH(GOPMAIUIO Pa3TUIHBIX
BUJOB W (GOpPM TMPEACTaBICHUs, KPUTHUYECKA OICHWBATh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHITH pa3iIHYHbIE METOJbl IPU IMOUCKE U OTOOpE
ounonornyeckoi nHMOpMaIu, HEOOXOUMOM J1JIs1 BHITIOJTHEHHSI YUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT UCIOJIB30BAHNS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIB30BaHUS PAa3IMYHBIX IIONCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpPMYy NpEACTaBICHUS OUOJIOTHYECKOM
uHpopMauu (cxeMsl, TpaduKu, JUarpaMmmbl, TaOJUIIbI, PUCYHKHU U IPYTOE);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KA4eCTBE CPEICTBA MpH padboTe C OHUOJOTHYECKOM
uHpOpMaIMel: MPUMEHSITh XUMUYECKHe, ((U3NIEeCKIe U MaTeMaTHIECKHIE 3HAKH U CUMBOJIBI,
dbopmynbl, ab0peBUATYpy, HOMEHKIIATYPYy, HMCIIOJIB30BaTh U IMPe0Opa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISIHOCTH;

BJIa/IeTh HaBbIKAMHM pPAaclO3HaBaHHWs W 3alIMThl HMHGOpMaLUU, HHPOPMAIMOHHOM
0€301acHOCTH JTUYHOCTH.

OgJlaleHHe YHUBEPCAJBHBIMU KOMMYHUKATUBHBIMH J1efiCTBUSIMM:

1) oOmenume:

OCYIIECTBIISATh KOMMYHHUKALIMU BO BCEX chepax *KU3HU, aKTUBHO YHaCTBOBAThH B TUAJIOTE
WIM JUCKYCCHH IO CYILIECTBY 00CYX/1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKAa3bIBATh
CY)KIEHHUs] OTHOCHUTEIHHO BBHITIOJHEHHS MpeAsiaraéMoi 3aJadd, y4YUTBIBATh WHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUH APYTUX YIACTHUKOB JUAIIOTA WM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIICHHS, NOHMMATh 3HAYEHHE COLMAJIBHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallud, yMETh CMsr4aTh
KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CTIOCOOaMU OOIICHHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPCHHS
JIPYTHX JIOACH, MPOSBISITh yBAXKUTEIHHOE OTHOIIICHHUE K COOECETHUKY U B KOPPEKTHOU popme
(bopMynUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAaS 1eATeJIbHOCTD:

MOHMMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHON M WHANBUAYATBHON paOOThI IPH
pelieHn  OMOJIOTMYECKOW TPOOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IpyHHoBBIX (POPM B3aUMOECHUCTBHUS MIPH PEIICHUN YUeOHOU 3a/1auH;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBUI C YUETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO YJIeHa KOJUICKTHBA;



OPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH U KOOPJIMHUPOBATH
JEUCTBUS N0 €€ JNOCTHUKEHUIO: COCTABIATH IUIAH JACHUCTBUN, PACIIPEAEISTh POJIM C YUYETOM
MHEHUU YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaTbl COBMECTHOM padOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIAJIA U KAXA0T0 YYaCTHUKA KOMaHbl B 00U pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBbIE ITPOEKTHI, OLIEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEJICHHE B PA3JIUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgyajieHUEe YHHBEPCAJIBLHBIMH PeryJISTHBHBIMM AeHCTBUSMMU:

1) camoopranusanmus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MPOOJIEM M MX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIMSIX;

BbIOMpATh HAa OCHOBE OMOJOTMUECKHX 3HAHMM IIeJIEBbIE W CMBICIOBbIE YCTaHOBKU B
CBOMX JCHCTBUSAX W IMOCTYNKAaxX MO OTHOUIEHUIO K UBOU IMPHUPOJIE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYKAIOILINX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATENbHYIO ACSITENbHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (POpMyIMpOBaTH COOCTBEHHBIE 3aJladyd B 0O0Pa30BATEILHOM JESITEIBHOCTH U
KU3HEHHBIX CUTYALHSIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAaH pEUICHUs MPOOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYalMsIM;

pacuIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHU;

JienaTh OCO3HAaHHBIM BBIOOP, ApTryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYJIUMLUMUA B Pa3HBIX
o0JacTax 3HaHUM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIIM;

BJIAJETh HAaBBIKAMHM TI03HABATENILHOM peQdJeKCUd KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUA W MBICIUTENIBHBIX MPOLECCOB, MX pE3yJbTAaTOB M OCHOBAaHW, HCIIOJIb30BaTh
npuémbl pedaekcuu A OLIEHKH CUTYyaluH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS M0 UX CHUKEHUIO;

MIPUHAMAaTh MOTUBBI U APTYMEHTBI IPYTUX MPU aHAIIM3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:

OPUHUMATH ce0sl, MOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI M apIYMEHTHI APYTHX [IPU aHAJIN3€E Pe3YyJIbTaTOB ACSITENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU IPYTOTO YETIOBEKA.
MNPEJMETHBIE PE3YJIBTATHI



[IpeameTHbIE pe3ynbTaThl OCBOCHHS COAEpKaHus yueOHoro npeamera «buonorus» Ha
yrayOiaEHHOM YpPOBHE OpHUEHTHPOBaHbl Ha oOecnedyeHue npouiIbHOro oOydeHus
obOyyaroruxcst Ononoruu. OHU BKITIOYAIOT: crieliupuiIecKre 111 OMOJIOTHH HayYHBIC 3HAHUS,
YMEHHUSI U CIOCOOBI JICHCTBUM MO OCBOCHHUIO, MHTEPIIPETALIUA U MPeoOpa3OBaHUIO 3HAHUM,
BUJIBI JIEATEJILHOCTH MO TOJYYEHHIO HOBBIX 3HAHUW W MX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TaKXKe B pealbHbIX >XU3HEHHBIX CHUTyauusax. lIpeameTHble pe3ynbTaThl
MPEACTABJICHBI TI0 TOIaM U3Yy4CHHS.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorusi» B 10 kKnacce
JOJDKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAYK,
B (OpPMHUPOBAHNU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B TIO3HAHUU 3aKOHOB MPHUPOJLI U
pelieHnn MpoOJieM PpalMOHATBLHOTO TPHUPOIOIOIB30BaHUSA, O BKIAEe POCCHUCKUX U
3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOMIOJATraloue
OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (3KU3Hb, KIJIETKA, OpraHu3M, MEeTaboIu3M, TOMEOCTa3s,
CaMOpEryJisilivs, CaMOBOCHPOU3BEIICHUE, HACIEACTBEHHOCTh, WM3MEHYUBOCTh, POCT U
pasBuTHe), Ouonormdyeckue teopuu (kimerounas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpoMocoMHasi Teopus HacyenctBeHHocTy T. Moprana), yuenust (H. Y. BaBunosa —
0 IIEHTpax MHOT000pa3us U MPOUCXOKIACHUS KyIbTyPHBIX PACTCHHI ), 3aKOHBI (€ AMHOOOpa3us
MOTOMKOB IEPBOT0 TOKOJICHHS, PACILIETIIICHUSI, YACTOTHI TAMET, HE3aBUCUMOT'0 HACIEIOBAHUS
I'. MeHpnens, roMOJIOTUYECKUX PSAAOB B HacliencTBeHHON n3MeHunBocTd H. V. BaBuiiosa),
MPUHITUIIEL (KOMILUIEMEHTAPHOCTH ),

BJIAJICHUE OCHOBHBIMM  METOJaMU HAyYHOTO TIO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OMUCaHUE, W3MEpEeHUe, HaOJIo/ICHuE,
JKCIIEPUMEHT);

yMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM YHCII€ OaKTEpHii, IpuOOB, paCTEHUH,
KUBOTHBIX M YEJOBEKa, CTPOCHHUS OpPraHOB W CHUCTEM OPraHOB PACTEHHH, >KUBOTHBIX,
YeJoBeKa, IMPOLIECCOB KU3HENEATEILHOCTH, MPOTEKAIOIUX B OpraHu3Max pacTeHU,
KUBOTHBIX W 4YEJIOBEKA, OMOJOTMYECKHUX TIPOIECCOB: OOMEHa BEHIECTB (METabOIU3M),
NpeBpaIleHUs] 3HEPTUu, OpOKEHUs, aBTOTPO(PHOrO U TETEPOTPO(HOTO THUIOB MUTAHUS,
dboTocHHTE32a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TaMeToreHes3a, »MOpUOreHesa,
NOCTAMOPUOHANBHOTO Pa3BUTHSI, PA3MHOKEHHS, WHJMBUIYAIbHOTO PAa3BUTHs OpraHuzma
(OHTOreHe3a), B3aMMO/ICHCTBUSI T€HOB, FeTepo3nca, HCKyCCTBEHHOTO 0TOOpa;

yMEHHE yCTaHABJIMBATh B3aUMOCBS3H MEXIYy OPTraHOUAAMH KJIETKA M UX (DYHKIHSIMHU,
CTPOCHUEM KJIETOK Pa3HBIX TKaHEH 1 UX (QYHKIMSIMU, MEXKy OpraHaMH U CUCTEMaMH OpPTaHOB
y pacTeHUi, KUBOTHBIX M 4YeJIOBEKa U UX (YHKUUAMH, MEXKIY CHCTEMaMH OpPraHOB M MX
GyHKIMSIME, MEX]y 3TallaMy OOMEHa BEIECTB, STallaMU KJIETOYHOIO LUKIJIA U KU3HEHHBIX
IIMKJIOB OPraHU3MOB, 3TalmaMl SMOPHOHAILHOTO Pa3BUTHUS, TEHOTUNOM W (EHOTHIIOM,
denoturiom u pakTopamu cpeabl OOUTaHMUS;



yMEHHUE BBISBIISATh OTIMUYUTEIbHBIC MMPU3HAKU KUBBIX CHCTEM, B TOM YHUCJI€ PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

yYMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OMOJOTUYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JIJI1 JOKA3aTeJbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE peliaTh OMOJOTHYECKHE 3a/1aud, BBIBJISATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3U
MEXIY HCCIEAyeMbIMH OWOJIOTHYECKUMHU TPOIECCAaMU M SIBICHUSIMH, J€JaTh BBIBOJBI U
IPOTHO3bI HA OCHOBAHUU TMOJTYUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOIHATH JTaOOPATOPHBIE U MPAKTUUYECKUE pabOThl, COONIIOATH MTpaBuiIa Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh UX HKCICPUMEHTAIHHBIMU CpEICTBAMH,
dbopMynupys 1eJib HCCIEAOBAHUSA, aHAJU3UPOBATH TMOJYYEHHbIE pe3yibTaThbl U JeNaTh
BBIBOJIBL;

YMEHHE y4acTBOBaTh B Y4€OHO-MCCIEI0BATEIHLCKOM paboTe MO0 OUOJIOTHUH, SKOJOTHH U
MeUIMHE, TPOBOIMMOM Ha 6a3e IMIKOJIBHBIX HAYyYHBIX OOIIECTB, U MyOJIHYHO MPECTaBIAThH
MOJTyYeHHBIEC PE3yIbTaThl HA YYCHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OILIEHWBATh 3TUYECKUE aCMEKTbl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
OMOJIOTUM U MEIUIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMPABICHHOE
M3MEHEHHUE TeHOMA U CO3JaHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE  OCYILIECTBIATH OCO3HAHHBIA  BbIOOp Oynymed  mpodeccHoHaNbHOM
JESATENBHOCTH B 00JIaCTU OMOJIOTMH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPHH, CEIHCKOTO
XO035MCTBA, TMHUIIEBOM  MPOMBIIUIEHHOCTH, YIJIyOJsTh  TO3HABAaTENbHBI  MHTEpEC,
HaIlpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH mMpodeccurn U MIPOJOIKEHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OpraHU3ALMIX CpeaHEro NpodecCUOHATBHOTO U BBICHIETO
oOpa3oBaHHs.

[IpeameTtHble pe3ynbTaThl OCBOEHHUsI yueOHoro mpeamera «buonorus» B 11 knacce
JOJDKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HAYK,
B (popMHUpOBAaHMHU COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB
IPUPOJIbI U PEIICHUH SKOJIOTUYECKUX MPOOJIEM YEIOBEUYECTBA, @ TAK)KE B PEIIEHUH BOTIPOCOB
palMoHAIbHOTO MPHUPOAOIOIB30BaHUSA, U B (OPMUPOBAHUU ILIEHHOCTHOTO OTHOLICHHS K
npupoze, OOUIECTBY, YEIOBEKY, O BKJIaJle POCCUICKUX U 3apyOeKHBIX yUYEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIaIETh CUCTEMOW OMOJIOTHUYECKUX 3HAHUH, KOTOPasi BKIIIOUAET ONpPEACTICHUS U
NOHMMAaHHE CYIIHOCTH OCHOBOIOJATaloIuX OUOJOTHYECKHMX TEPMHUHOB M TMOHATHH (BU,
sKocucTeMa, Ouocdepa), Ouosiormyeckre Teopuu (dBoronMoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKas Teopus 3Boioiun), yueHus (A. H. CeBepiioBa — 0 myTsIX U HampaBIEHUAX
spomtoruu, B.M. Bepnaackoro — o O6uocdepe), 3akoHbl (F€HETHUECKOTO paBHOBecus JIK.
Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bopa), mpasuna (Mmunumyma lO.
JInbuxa, SKOJOTHYECKOW MUpaMUAbl DHEPTruU), TumoTe3bl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHUE BIJIAJIETh OCHOBHBIMHM METOJAaMU HAY4YHOTO ITO3HAHUS, HCIOJb3yEeMbIMU B
OMOJOTHYECKUX HCCIIEOBAHUIX KUBBIX OOBEKTOB M HKOCHUCTEM (OMHCAaHUE, M3MEpEHHE,



HaOJII0ICHUE, DKCTIEPUMEHT), CIIOCOOAMHU BBISIBIICHUS U OIEHKA aHTPOIIOTCHHBIX M3MEHEHUHN
B MIPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKU: BUAOB, OMOTEOIIEHO30B, SKOCHUCTEM H
ouocdepsl, CTAOMIM3UPYIOIIET0, JBIKYIIETO M Pa3pbIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
ATONATPUYECKOTO W CHUMIATPUYECKOTO0 BUA000pAa30BaHUS, BIUSHUSA JBIDKYIIUX CHJ
HBOJIFOIIMU HA TEHO(OH] MOMYJIAINHA, TPUCTTOCOOJICHHOCTH OPTaHU3MOB K cpefie OOMTaHus,
YepeOBaHNUs HANpaBJICHUH HBOJIIOIMH, KPYroBOpPOTa BEIIECTB W IOTOKAa HSHEPTUU B
IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY MpPOIECCaMU ABOJIOLUHU, ABMKYIIIMH
CUJIaMU aHTPOMNOTEHEe3a, KOMIIOHEHTAMH Pa3TUYHBIX YKOCUCTEM U MPUCTIOCOOTICHUSIMU K HUM
OpraHU3MOB;

YMEHHUE BBISBIATH OTIMYUTEIBHBIC TPU3HAKU KHUBBIX CHUCTEM, MPHUCIIOCOOJICHHOCTH
BUJIOB K cpeae oOuTaHus, aOMOTHYECKUX W OHUOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBS3CH OpPraHM3MOB B COOOIIECTBAaX, aHTPOMOTCHHBIX M3MEHEHHUU B JKOCHCTEMax
CBOEH MECTHOCTHU;

yMEHHE UCTIO30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OMOJIOTUIECKYIO TEPMUHOJIOTHIO
¥ CHMBOJIMKY JJISl TOKA3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB U CPeJIbl OOMTaHNs, CAMHCTBA YEIOBEYECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHUsI MHOT000Opa3us BUOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJILI U
YEJI0BEUECTBA;

YMEHHE peliaTh OWOJIOTHMYECKHE 3a7aud, BBIABIATH MPUYUHHO-CIICICTBEHHBIC CBS3H
MEXIy HMCCIEAyeMbIMU OWOJIOTMUECKUMHU TPOIECCAaMH W SIBICHUSMH, ACNaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TMOJTYYCHHBIX PE3yJIbTATOB;

yMEHHUE BBITOIHATH TJAOOPATOPHBIE U MPAKTUYECKHE pabOThI, COONIIONATh TIpaBuiIa Mpu
paboTe ¢ yueOHBIM U JJaOOopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, TMPOBEPATH HMX OSKCICPUMEHTAIBLHBIMH CpPEJICTBAMH,
dbopMynupys IIeNIb HCCIEAOBAHWSA, aHAIM3UPOBATH TOJYYCHHBIC pE3ylbTaThl U JeNaTh
BBIBO/IHI,

yMEHHE YYaCTBOBATh B yUE€OHO-UCCIIEOBATEIBCKON paboTe 1Mo OUOIOTHH, SKOJIOTUU U
MEUITMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABISATh
MIOJTyYeHHBIE PE3yJIbTaThl HA YUEHNYECKIX KOH(EPECHIINAX;

YMEHHE OIIEHUBATh THUIOTE3bl W TEOPUH O MPOUCXOXKIACHUU >KU3HM, YEIOBEKa H
YEJI0OBEUECKUX pac, O MPUYUHAX, MOCJEACTBUSIX M CIOC00aX MPEeAOTBPAIEHUs TI00aTbHBIX
u3MeHeHul B onocdepe;

YMEHHE  OCYIIECTBISATH  OCO3HAaHHBIM  BBIOOp  Oyaymie  mpodeccruoHaTbHOM
NESATENBHOCTH B 00JacTd OWOJIOTHH, OKOJOTHH, TMPUPOJONOIH30BAHUS, MEIAUIIMHEI,
OMOTEXHOJNIOTHH,  TICUXOJIOTWM, BETEPUHAPHUH,  CEIBCKOTO  XO3SAHCTBA,  MHUIICBOU
MPOMBIIIUICHHOCTH, YTIyOJsTh MO3HABATENbHBIN WHTEPEC, HAMPaBICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIECH Tpodeccnn W TPOJOJDKEHHUE OHOJIOTHYECKOT0 OOpa3oBaHUs B
OpraHM3aIsIX CPEeTHETO MPO(ECCHOHATFHOTO U BBICIIIET0 00pa30oBaHUs.
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YYEBHO-METOJMYECKOE  OBECHMEYEHME  OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI UIAA YYEHUKA

» buonorus, 11 kmacc/ boponuna I1.M., demmmmr I'"M., Cabnura O.B.; nmox penakiueit

Mymuoro B.K., Asimmmia I'.M., Axumonepnoe o6miectBo «M3narensctBo «IIpocserienue

buonorusa, 10 xmacc/ Beiconkas JI.B., Hemvmur I'M., Cabmmuua O.B.; mox pemaxiueit

[IIymuoro B.K., JIpimmmia I'.M., AkuronepHoe odiiectBo «M3narenbctBo «IIpocBemnienue»

METOIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1.

10.

Meronuueckoe  mocobue — «Peammzanmst  oOpa3oBaTenbHBIX — MPOTrpaMMm
€CTECTBEHHOHAYYHOH M TEXHOJIOTMUECKOW HaIMpaBlIE€HHOCTH MO OHOJIOTUH C

UCIOJIb30BaHUEM 000PYI0BaHUS LIEHTPa

«Touxa poctay». B.B.bycnakos, A.B.IIbiHees.

Meronnueckoe mocodue «Iludposas madoparopust PolusLab nmo 6uonorum»\ E.B.

Yeunna — 1-e u3n. — 71c

1. Mypra3zun I1.P. AktuBHbIe (hopMbI 00yueHus: ouonoruu M., [Ipocsemenue, 2007.
Jlepuep I'.1. buonorus [loypounsie TecTsl U 3aganus M., AkBapuym, 1998
Kypnan «bronorus B mkosne»

«Otxkpsitas ouonorusy -CJ| — nuck komnanuu «OU3UKOH

AxumoB C.M. m nap. buomoruss B Tabmmiax, cxemax, pPHUCYHKax. YueOHO-

obOpazoBarenbsHas cepusi. — M: Jluct-Hsto, 2004. — 1117c.

buonorus: CnpaBounuk mkonbHuka u cryaenta/llon pen. 3.bpema u M.Melinke;

ITep. c mHem. — 3-e uzn., crepeotun. — M.: JIpoda, 2003, ¢.243-244.

bonrosa 1.B. CoopHuk 3a1a4 o o0111eli OMOJIOTHH ¢ PEIISHUSIMU JIJIS ITOCTYIAFOIITUX

B By3bl. — M: OO «OHUKC 21 Bek», «Mup u odpazoBanuey, 2006. — 134c.

bopzosa 3B, Jlaraee AM. /lunakTudeckue Matepualsl o onongorun: Meroauueckoe

nocodue. (6-11 ki) - M: TL «Cdepar, 2005. — 126c¢.



11. .EropoBa T.A., Knynosa C.M. OcHoBbl OuotexHosioruu. — M.: U1 «Akagemus»,

2004. - 122c.

12. Jlepuep I'.1. O6mas 6uonorus (10-11 xmaccsl): [logroroBka k EI'D. KonTposbsHbie

u camocTosiTenbHble padoTel/ I.WU.JlepHep. — M.: Dkemo, 2007. — 240c¢.

13. Mapkuna B.B. OOmas Owuomnorus: ydeOHoe mocooue/ B.B.mapkuna, T.IHO.
Tarapenko-Ko3muna, T.I1. ITopagosckas. — M.: IIpoda, 2008. — 135c.

14. HeuaeBa I'.A., ®enopoc E.M. Oxomorus B skcnepumenrax: 10 — 11 kmaccer:

MeToauueckoe nocooue. — M.: Bentana-I'pad, 2006. — 254c.

15. HoBoxenor FHO.U. ®unerndeckas »Bomorus denoBeka.— ExatepunOypr, 2005. —

112c.

16. Cuornazos H.U., AradonoBa N.b., 3axapoBa E.T. OOmas Ouonorusi. ba3zoBsiii

ypoBenb. 10 — 11 kmace. — M.: llpoda, 2005. — 354c.

17. ®enopoc E.W., HeuaeBa I'.A. Dkonorus B skcnepumeHTax: yueO. [locobue mns
yuamuxcst 10 — 11 k1. o0meo6pazosar. Yupexaenuid. — M.: Bentana-I"pad, 2005. —
155c.

18. Dxomnorus: CucreMa 3amaHuil AT KOHTPOJSI 00S3aTeIhbHOTO YPOBHS MOATOTOBKU
BBITTYCKHUKOB cpenueii mkoisl/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad, 2004. —

76¢.

19. Dxonorusi B skcrepumentax: 10 — 11 kimaccel: mMeToguueckoe mocobue. — M.:

Bentana-I'pad, 2006. — 234

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[Togbopka WHTEpHET-MaTEepUATIOB JJIS Y4YWTeNel OHOJOTHH TO Pa3HbIM OHOJIOTHYECKUM
TUCIUTUTAHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm

OnekTpoHHbIE Bepcuu npousBeneHui Y. Jlapsuna:

http://charles-darvin.narod.ru/

Nudopmanus o mKoI-HOM 000pyAOBaHUU:



http://www.l-micro.ru/index.php?kabinet=3

Caiit LlenTtpa sxosoruueckoro o0y4eHus 1 "HPOpMaluu:

http://www.ceti.ur.ru

Enunas komnekius qudpoBbIXx 00pa30BaTebHBIX PECYPCOB:

http://school-collection.edu.ru

l"azera «buonorus» -npusnoxenue K «1 ceHTAOpsI»:

www.bio.lseptember.ru

Hayunble HOBOCTH OHMOJIOTHH:

www.bio.nature.ru

DUA0C — EHTP AUCTAHIIMOHHOTO O0pPa30BaHUS:

www.edios.ru

yueOHbIe MaTepuabl U ciioBapu Ha caiite «Kupumt u Medoanii:

www.km.ru/education




