


HOACHUTEJBHAA 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0THs) HA YPOBHE CPETHETO
obmiero oOpazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoOrus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoyeil mporpaMmbl
BOCITUTAHHUS.

VYyeoOnsiii mpeametr  «buosorus» yrinyonénnoro ypoBHs u3ydeHuss (10—11  kmaccern)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOU o0nactu «EcTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwibHBIe y4eOHBIC MPEaMEThI, H3y4aeMble Ha
yriyOoJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHunanuu 00y4eHus: Ha YPOBHE CPETHET0
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpemHUM OOIIUM, CpPeTHHM MPOPECCHOHAIBHBIM M BBICIIIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIHUTATEIIbHBIX U PAa3BUBAIONIUX 33J1a4, CBS3aHHBIX C MpodopueHTanuen
0o0ydJaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW O0O0JacTH HAy4YHOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yueObHomy npeamety "buosnorua" naér npencraBieHue O LEIM U 3ajadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONPEeIsieT 00si3aTeIbHOe
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUpOBaHUE IO pasjesiaM U TeMmaw,
pacnpeneseHre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh N3YUeHHs yueOHOro MaTepuala
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3el, JIOTMKM Y4yeOHOro Ipolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOrHM peaqn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yuyeHHeM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAIlpPaBICHHOCTh Ha  IOCIEAYIOIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUIEHUSI, IPEICTABICHUNA O 3I0pOBOM 00pa3e *U3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoit cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEAMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloUMXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero 001ero oopa3oBaHus.

VYuebublit npeamer «buonorus» Ha ypoBHE cpeaHero olmero oOpa3oBaHHUs 3aBepIIACT
Ouosornyeckoe oOpa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PAcIIUpPEHUE U yriyOleHue 3HaHui
oOyyaromuxcst O JKMBOM TpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

Wzyuenue yuebHOro npeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCS K TOCIEIYIONIEMY MOJIYYSHUI0 OMOJIOTHYECKOrO 00pa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEIHEro MPOQecCHOHANBHOrO 00pazoBaHus. OCHOBY €ro CoAepKaHUs
COCTaBJISIET CUCTeMa OMOJIOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHHH OOY4YaIOUUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/IeJIOB OHOJIOTMU HAa YpPOBHE OCHOBHOTO OOIIETO



oOpasoBanus, B 10—11 ximaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUPEHbl U yrIyOJIeHbI
Ouosornyeckue 3HaHHUSA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepHsx, OpraHU3Me 4YeJOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHMUTEIBHO BKJIIOYEHbl OHOJIOTMYECKUE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOIO XapaKTepa, KOTOPblEé MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPBI IS
nocienyomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOLMMH 3HAHUSAMH, TOTY4EHHBIMU O0yYarOIIUMUCS IPU U3YYECHUH (PU3MKH, XMMHUH,
reorpadun U MaTEMATHKH.

Ctpykrypa mporpamMmbl 1Mo ydeOHOMy mnpeamery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXO0AbI K H3yueHuto Ouonoruu. CorjacHO UM, H3y4daroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM OMOJOruH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydaromuxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢dusnonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYuebubiii npeamer «buonorus» mnpuzBaH 00ECIEYUTh OCBOCHUE OOYJAIOIIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB U MpPaBWUi, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO0Opasuu U
0COOEHHOCTSX KIJIETKH, OpraHu3Mma, IOMYJIALUU, OHOLIEH03a, SKOCHCTEMBI, O BbIIAIOLINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. [[g pa3BUTHS U MOJJEp)KaHUS MHTepeca 00ydarolmuxcs K OMOJIOTuu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOTO MaTepuaa B COJIEPIKAaHUH MPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUS TOW WJIM MHOH
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Lenp n3yuenus yue6Horo npeameta «buonorus» Ha yrnmyOn€HHOM ypOBHE — OBJaJIeHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U IPHUOOPETEHUE YMEHUN MCIIOJIb30BaTh TH 3HAHUS B (POPMUPOBAHUU MHTEpECA
K onpeaenéHHoi o0nacTu mMpodeCcCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW ¢ OMOJOTHEH, Win K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHus.

Joctuxenue 1enu usydeHus: yuedHoro npeamera «buonorus» Ha yriyO0i€HHOM ypOBHE
o0ecreunBaeTcs pelieHueM caeIyomuX 3a/1au:

OCBOEHHE OOYYarOIIMMHCS CHCTEMbl OHMOJOTMYECKMX 3HAHWH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIUIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX W IpaBUIIAX,
COCTaBJIIONINX  COBPEMEHHYIO E€CTCCTBCHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJOTHYECKHX CHCTEeM (KJIETKa, OPTaHU3M, MOIYISIHS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcsi C  METOJaMU  [O3HAHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOrMYECKUX HAyK (MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAJICOHTOJOTHH, SKOJOTUH); METOJaMH  CaMOCTOSITEJIbBHOIO  MPOBENIEHUs
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuu M B MpHpone (HaONoJeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);



OBJIaJIcHNE OOYJaIOUIMMUCS YMEHUSMH: CaMOCTOSATENIBHO HAaXOJWTh, AHAIN3WPOBATh U
UCTIONIb30BATh OMOJIOTHYECKYIO HH(OPMALINIO; MOTb30BAThCs OMOIIOTHUECKON TEPMUHOJIOTHEH 1
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXKAYy pa3BUTHEM OHMOJIOTMM M COLHUAIIBHO-
SKOHOMUYECKUMH M 3KOJIOTUYECKHMMHU IPOOJIeMaMH YeJIOBEYECTBA; OLIEHHBATH MOCIEACTBUS
CBOCH [eATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLIed NpUpOAHON cpenae, COOCTBEHHOMY
30POBBI0 M 3J0POBBIO  OKPY)KAIOIIMX JIFO/IEH; OOOCHOBBIBAaTH M COOJNIONATH  MEpBI
npoMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEACHUS B MPHUPOJE M OOECIICUCHUs
0€30macHOCTH COOCTBEHHOW JKU3HEAEATEIBHOCTH B UPE3BBIYAHHBIX CHTYAIHSIX MPHPOAHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepu30oBaThb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

Pa3BUTHUC Y O6yanOIHHXCH HHTCIUICKTYAJIBHBIX U TBOPYCCKUX cIocoOHOCTEN B Imponecce
3HAKOMCTBa C BbIJAIONIUMUCA OTKPBITHUAMU U COBPCMCHHBIMU HCCJIICIOBAHUAMH B GI/IOJIOI‘I/II/I,
pemia€éMbIMHU €10 HpO6HeMaMI/I, MCTO,I[OJIOFI/ICI;'I OMOJIOTMYECKOr0 HUCCIICA0BaHMUs, IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX HCCJIGI[OB&HI/Iﬁ, pelICHUA OHOJIOTHYECKUX 3aaa4, MOACIIUPOBAHUA
OMOJIOTHYECKUX O0OBEKTOB U IIponIcCCoOB;

BOCIHUTAHUE Y OOYYarOMIMXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpOJIEe B LEIOM H K
OTIENbHBIM €€ O0O0BeKTaM U SIBJICHHUSM; (OPMHPOBAHHE SKOJIOTHYCCKOH, TI'€HETHYCCKON
rPaMOTHOCTH, OOIIECH KyJIbTYphl MOBEACHUS B MPUPOJE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHWM;

npuoOpeTeHne 00yJaroUMHUCS KOMIETEHTHOCTH B PallMOHAIBHOM IPUPOIONIOIb30BAaHUH
(coOnrosenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBI BHIOB, AKOCUCTEM, OHOChepsl),
COXpPaHEHUHU COOCTBEHHOI'O 370POBBSI U 3[0POBBSl OKPYXKAIOUIMX JtoAeH (COOMIOaeHUs Mep
npoduIakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACSATCILHOCTH B
Ype3BBIYANHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO37IaHME YCJIOBHHM JUIsI OCO3HAaHHOrO BbIOOpa OOydYalOIMMUCA HWHAMBUAYAJIbHON
00pa3oBaTeNbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEayoIEeMy HNpopecCHOHATbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUM C HWHIAWBUAYAJIbHBIMH HWHTEPCCAMH H HOTp€6HOCT$IMI/I
peruoHa.

OO0miee 4yuCIO YacoB, OTBEIEHHBIX Ha HM3yuyeHUE OMOJIOTMU Ha YIrIyOJIEHHOM YpOBHE
cpennero obmiero oOpasoBanms, cocraBisier 204 ugaca: B 10 kmacce — 102 ugaca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot0op opraHM3alMOHHBIX (OpPM, METOJOB M  CpeACTB O0ydeHHs OuOJOTHH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKH €ro CoJepXaHUs M HalpaBIEHHOCTH Ha MPOAOJIKEHHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM yCIOBHEM MPU O0yUEeHUH OHMOJOTHH Ha YIIyOJIEHHOM YpOBHE SIBISIETCS
MpPOBECHUE JAa0OpPaTOPHBIX U TMpakTHUecKux pabdor. Takke ywyacTue oOydarommxcs B
BBITIOTHEHUH  TIPOEKTHBIX W  y4eOHO-UCCIIEIOBATETbCKUX  PAadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCST YYUTEJIEM Ha OCHOBE HWMEIOIIMXCS MAaTepUaIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.

COJEP)KAHUE OBYYEHUA



10 KUIACC

ConepkaHue  NpOrpaMMbl,  BBIIEIEHHOE KYPCUBOM, HE  BXOAMT B  IPOBEPKY
rocynapcTBeHHoU urorooi arrecrauuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass OMONIOTHS — KOMILJIGKCHAs Hayka. KpaTkas ucTopusi pa3BUTHSI OHOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMM MnpoOiembl. DyHpaameHTaldbHbIE, NPUKIATHBIE U
IIOHMCKOBBIE HAYYHBIE UCCIICI0OBAHMSI B OMOJIOTHH.

3HayeHue OHOJOrMM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHbI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B MPAKTHYECKON
NeSITEIbHOCTH 4YEJOBEKa: MEIUIIMHE, CEeJIbCKOM XO3SIMCTBE, MPOMBIIUICHHOCTH, OXpaHe
HPUPOJIBL.

JdemMoHcTpanuu
Hoprpetst: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnoB, M. HW.MeunukoB, H. W. BaBuios, H.

B. Tumodeer-Pecosckuii, [[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabaune! u cxembl: «CBs3b OMONOTUM C IPYTHMHU HayKaMu», «Cucrema OMONIOTMYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI U UX U3YUYEeHHUE

’KuBble cuCcTEMBI KaK npeaAMET U3YUCHUA ouoaoruu. CBOMCTBA KUBBIX CHCTEM: CAUHCTBO
XUMHYECKOI0 CocCTtaBa, AJHUCKPECTHOCTH HW HEJIOCTHOCTH, CIOXKHOCTH H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpranu3anus, CaMOBOCIIPOU3BCACHUC, pa3apaKumMocCTh,
HN3MCHUYHUBOCTDL, POCT U Pa3BUTHUC.

YpoBHM OpraHu3aldi JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBI,
OpraHU3MEHHBIN, MO YJISIMUOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOTCOIICHOTHYECKHIA ),
ouocdepusiid. [Iporeccrl, mpoucxoasmnye B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KUBOTO.
Kuznep kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromine *UBbIE CHUCTEMBI HA Pa3HBIX
YPOBHSX OpPTaHU3AIUH.

Nzyuenne xuBbIXx cucteM. Metoapl Ononornyeckoi Hayku. HabOmromenue, nsmepeHue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMONM U HE3aBUCUMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka W mposepka rumore3. Hynesas



runore3a. [loHsaTue BEIOOPKU U €€ JOCTOBepHOCTh. Pa30opoc B Ouonornueckux naHHbIX. O1eHKa
JIOCTOBEPHOCTH TOJIYYCHHBIX Pe3yJIbTaToOB. [IpUYMHBI HCKaKEHUS PE3YJIbTaTOB SKCIICPUMEHTA.
ITonsgaTue cTaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE TMPU3HAKK JKU3HUY», «buolornueckue CHUCTEMBI»,
«CBoIICTBA KUBOW MaTtepumn», «YpOBHU OpraHU3aIUuU KMBOW NPUPOIb», «CTpOEHUE KUBOTHOU
Kietkn», «TkaHu  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIIOBEUECKOTO0  OpraHu3Ma,
«buoreoteno3y», «buocdepa», «MeToabl U3yYEHUS KUBOU MPUPOIBI».

O6opynoBanue: 1aboparopHoe  o0OpyaoBaHHE  JUIsi  [POBENEHUS  HAOIIOACHMIA,
U3MEpEHUI1, SKCIIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «cnonb3oBanue Pa3siIMYHbBIX MCTOAOB IIPU HM3YUYCHHUH KHBBIX
CHUCTEM».

Tema 3. BuoJsiorus KjieTku

Kinerka — cTpykTypHO-QyHKIMOHANbHAS €IMHULA KUBOTO. VICcTOpUs OTKPBITHS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TI0JIOKEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOW OMOJIOTHH: MHKPOCKOIHUsS, Xpomartorpadus,
aNeKTpodope3, METOA  MEUEHbIX aToMoB, Au(QepeHIHaTbHOoe  IeHTpUYTrupOBaHUE,
KYJIbTUBUPOBaHHE KIIETOK. M3yuenue QukcuposanHvix K1emoK. OneKTpoHHas
MUKpockonus. Kongokanvhas mukpockonus. Bumanvroe (npudicusnennoe) uzyvenue Kiemox.

JdemMoHcTpanuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MUKpPOIIpENapaThl pPaCTUTENIbHbIX, KUBOTHBIX U
OaKTepHATIbHBIX KJIETOK.

IpakTnuyeckas padora «/3ydeHne MeTOJOB KIETOYHOH Ouonorum (xpomarorpadus,
anextpodopes, muddepennmnansaoe neHTpudyruporanue, [LP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHYECKUI COCTaB KIETKU. MaKkpo-, MUKpPO- U YIBbTPAMUKPOIJIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, pPEareHTa, y4dacTue B CTPYKTYPUPOBAHWM KIIETKH, TEIIOPETYIISLUN.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OHoJoruyeckas pojib. Pojib KAaTHOHOB U aHHOHOB B KJIETKE.



Opranuyeckue BelecTBa KieTku. buonornyeckue nmoaumepsl. beku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oeika, MenTuiaHas
CBsI3b. BTOpW4YHAas, TpeTWyHasi, 4eTBEPTHUYHAs CTPYKTyphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. bruonornueckue GpyHkiuu 6enkoB. [Ipuonui.

VYrieBonbl. MoHOCaxapu/ibl, JUCaXapyibl, OJUrocaxapuibl W Ionucaxapuiabl. OOmmit
IUTAaH CTPOEHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YIJIeBOAOB. buonormdeckue QyHKINN
YIJIEBOOB.

Jlumuger.  [mapodunbpHO-ruapodOOHBIE  cBoMcTBa.  Kiaccudukanus — JTumumgoB.
Tpurnunepuasl, pochoaunuabl, BOCKU, cTepou isl. bruonornyeckue ¢pynkunu aunuaos. O0mme
CBOMCTBA OHMOJOTMYECKMX MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTYIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnorel. JJHK nu PHK. Crpoenne HyknenHoBbix kuciaoT. HykiaeoTumasl.
[Mpunmun kommementapuoctu. [Ipasuio Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monekyissl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
¢yaknuun  AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIHH B  KIETKe. /[pyeue
HYKieo3uompugocgamul (HT®). CexBeHupoBaHue JIHK. Memoout 2eHOMUKU,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOTHS: OMOXMMHUYECKHE W OMO(PHU3NYECKHE HCCIECIOBAHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OUOMONEKyN. Moodenuposanue cmpykmypvl U @DyHKYui
ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHLIX AHALO208.

JdemoncTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. IIpy3unep.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKHX DJJIEMEHTOB B  HEKHBOM mpupoac»,
«PacnpeneneHHe XHMHYECKHUX 3JIEMEHTOB B KHBOM IMpuUpoacH».

Tabnauiel u cxemsl: «llepuonnyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOABI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl O€nKOBOWH MOJEKyIb», «CTpoeHHe MOJEKYJd yrieBoaoB», «CTpoeHHe MOJEKYI
mununoBy», «HykienHoBble KUCTOTHIY, «CTpoeHre MosieKyiabl ATO».

O6opynoBaHKe: XUMUYECKasl IOCy1a U1 000pyI0BaHHE.

JlabopaTopuasi pabora «O6HapykeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII».

JlabopaTopHnas pabora «/ccnegoBanue HyKJIIEMHOBBIX KUCIIOT, BBIJIECIEHHBIX U3 KIETOK
Pa3TUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH



Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTudeckas. CTpyKTYypHO-(yHKIIHOHATLHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHue mnpoKapuoOTHYECKOW KieTku. KierouHas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crtpoenue 1 pyHKIIMOHUPOBAHUE dyKapuoTHUecKOl kieTku. [1nazmaTuueckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHueckod MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMTO3: MUHOIMUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

Huronnaszma. Llutozonb. Ilutockener. JlBumxenue uuroriazmbl. OpraHoUJibl KIIETKH.
OpnHOoMeMOpaHHBIE OpraHOWABI KIETKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, UX CTpOeHHe U (QYyHKUMHU. B3auMOCBA3b 0JHOMEMOpPaHHBIX OPTaHOMUJOB KIIETKH.
CrpoeHue TrpaHyJIsipHOro peTukyiayma. Mexanusm wnanpasnenus 6eikos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHyJsipHBbIi)
SHJIOIIA3MaTHYECKUi peTukyinyM. CekperopHas (yakus ammaparta [ombmxu. Moougukayus
benxos 6 annapame I'onvoaxcu. Copmuposka benxos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIC OPTaHOWBI KIIETKH: MHUTOXOHIPHH, TIUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MHUTOXOHIApUA W IIacTui. llepBUYHBIC, BTOPUYHBIC W CJIOXKHBIC ILJIACTHIBI
(OTOCHHTE3UPYIOIIUX  IYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JICHKOIIACTHI ~ BBICIIMX
pacTeHuM.

Hemem0Opannbie opranouipl kiieTkn CTpoeHrne U pyHKIIMM HEMEMOpPAaHHBIX OPraHOMI0B
KIeTku.  PuGocomsl. IIpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmoi.  MblllIeUHble  KIETKH. AKMUHOBble ~ KOMNOHEHmMbl — HEeMbIULEUHbIX
knemok. Mukpotpyoouku. Knerounslii nientp. CTpoeHne M JABM)KEHHE KTYTUKOB U PECHUYEK.
MuxkpotpyOouku nuronnasmsl. Lientpuons. berku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopnvie 6enxu.

Snpo. O6o0uka s7pa, XPOMaTHH, Kapuorjiazma, SAPBIIIKH, UX CTPOEHHE M (DYHKIMH.
Snepublil GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
anape. dyxpomamun u 2emepoxpomamur. bBeIKn XpoMmaTuHa — TUCTOHBL Junamuxa s0epHou
06010uKU 8 MUumo3ze. Hoepnulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuun
Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabmuuel u cxembl: «CTpoeHHE HYKAPHOTHUECKOM KIeTKH», «CTpoeHHe >KUBOTHOM

KIeTKn», «CTpoeHne pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUn», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.




O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENnaparbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTMpenaparbl 0akTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs KIETOK Pa3IN4YHbIX OPraHU3MOB).
IMpakTnyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JIaﬁopaTopHasl pa60Ta «HCCJ’IGI{OB&HI/IC IjiasmMoJin3a 1 AC€1ia3MoJin3a B paCTUTCIIbHBIX
KIJIICTKax».

HpaKTI/I‘IeCKaﬂ paﬁoTa «I/I3yquI/Ie JABYKCHUS HUTOILIa3MbI B PACTUTCIIBHBIX KICTKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

AccuMuIISIIMS U AUCCUMMIISILMS — JIBE CTOPOHBI MeTa0oiau3Ma. Tumbl oOMeHa BElecTB:
aBTOTpOGHBIH ®  TeTepoTpodHBIA. YyacTue Kuciaopoga B OOMEHHBIX — IpoIleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamieHue AT® B oOMeHHBIX THpoleccax.
@epMEeHTAaTUBHBIM XapakTep peakluid KJIETOYHOro Merabonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTianuus (epMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX peaKLHi OT pa3InYHbIX (PAKTOPOB.

[TepBUUHBIN CHHTE3 OpPraHMYECKHX BellecTB B KieTke. DortocuHTes. AHOKCUCEHHbIN U
oxcuzennvlli  pomocunmes y  baxkmepuil. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peakyuonnozo yenmpa. Ponb xjaopomiactoB B mpouecce GoTocuHTe3a. CBETOBass M TEMHOBas
da3zel. Pomoovixanue, Cs., Co u CAM-munvr ¢pomocunmesa. IlpogyKTUBHOCTH (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOHbIE OaKTepuu. 3HaU€HHE XEMOCUHTE3A.

AnHanrpobHbIe opranu3Mbl. Buabl 6pokenus. [IpoaykTel OpoKeHHsI U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YIUTENH
00J1e3HEH.

A3pO6HLIe OpTraHHU3MBlI. OTaIbl SHEPTCTUUCCKOTO oOMeHa. IloaroToBUTEIBLHBINA ATall.
I'mukomms — 6eCKI/ICHOpOI[HOC paciCIiJICHUE I'NTFOKO3bI.

Bbuonornyeckoe okucieHue, WK KJIETOYHOE JibIXxaHue. Poib MUTOXOHAPHUI B mporeccax
OHMOJIOTUIECKOTO OKHCIICHHS. Hukmmueckue PEaKITHH. OxucnuTenbHOe
docdopunupoBanue. duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmaswvl. [lpeumyiectBa  a’poOHOTO TyTH OOMEHAa BEIIECTB TEpe.
aHadpOOHBIM. D(PPEKTUBHOCTH HIHEPreTUUECKOTO OOMEHA.

JdemMoncTpanuu

Hoprperst: JIxk. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. MuTuenn, I'. A. 3aBap3uH.



Tabmunbl 1 cxembl: «POTOCHHTE3», «IDHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

OO6opyioBaHME: CBETOBOM MUKPOCKOI, 000py10BaHHUE AJISl IIPUTOTOBJIEHUS IOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTtopunass paoora «/3yueHune KaTaJUTHUECKOW aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMUJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHue (epMEHTATUBHOIO pacUICIIEHUs TMEepOKCUa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JladopaTopnasi pabora «CpaBHeHUE NPoIeccoB (POTOCHHTE3a U XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacieacrBennasi uHpopMaIus U peaju3anus eé B KJIeTKe

Peakuun matpuuHoro cunTesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaeAacTBeHHOM wWHQoOpManuu. ['@HeTHYeCKW KOJ, ero CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTb, aCUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue tpancnoptasix PHK B GuocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokuciaot. Ponb pubocom B GMocuHTE3€e Oemka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. Opranuzaius reHoma y IpokapuoT U
9yKapuoT. Perynsumss akTHBHOCTM T€HOB Yy mpokapuor. [umoreza omepona (@. XKako0,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y oykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX IIPOLIECCOB B KieTke. KieTounslil romeocTas.

Bupychel — HexiteTouHbIe (DOPMBI KU3HH M 00JIUTaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JHK-cooeporcawux
supycos, PHK-codepaicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHple 3a0oieBaHus UeloBeKa, JKUBOTHBIX, pacteHuii. CIINIA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamuxa:  uumeepayus u amanuz  6orvwux  maccusoe  («bigdatay)
CMPYKMYPHBIX — Ouonocudeckux — OauHvix. Hanomexnonocuu 6  oOuonocuu u  meouyume.
IIpoepammupyemvie hynkyuu 6enxos. Cnocodovl 00cmasKu 1eKapcma.

JdemMoHcTpanuun

[Moptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.



Tabmuubl ~ u  cxembl: «buocuHTe3 Oenkay, «l'eHeTHdyeckuid Koa», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCA».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii nuki, ero mepwonasl u perymsmus. MaTtepdaza m muto3. OcoOeHHOCTH
poIeccoB, mporekaromux B uHTepdase. [loaroroBka kietku K aenenuto. [IpecuHTeTndecKuit
(IOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TMOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPHOIbI
uHTEpQa3bl.

Marpuunsiii  cunte3 JHK —  permmmmkanms.  I[lpunnunsr  permmkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIIAPAJUICIBHOCTh. MexaHusm
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocom. Temomepsl u — Temomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
I"'omosornunsie XxpoMocomsl. 110710BbIE XPOMOCOMBI.

HGHGHI/IC KJIICTKHM — MUTO3. CTaI[I/II/I MHUTO3a U IPOUCXOAAIINC B HHUX IIPOLCCCHI. Turbl
MHUTO3a. KapI/IOKI/IHGB U IIUTOKUHE3. bronaornueckoe 3Ha4eHNE MUTO34.

PGFYJIFHII/I?I MUTOTHYCCKOI'O IIHWKJIa KJICTKH. HporpaMMpreMaﬂ KJICTOYHAs THOCIh —
aI1oITo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemok. «Lugpposasn knemrxa» — 6uoungopmamuueckue
MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmunbl U cxembl: «KU3HEHHBIN MUK KIETKW», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKOM, MUKpomnpenapaTsl: «MHTO3 B KJIETKaX KOpelIKa
TyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIapaTax.

JlaGopaTopuas padora «HaGmoeHre MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. Ctpoenue n pyHKIIUM OPraHU3MOB

buonoruyeckoe pa3H006pa31/Ie OpTraHu3MOB. OI[HOKJ'IGTO‘-IHLIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPTraHHU3MBI.



Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEILHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAas, IOKPOBHAs,
MPOBOJISINAsI, OCHOBHAs, MeXxaHu4deckass. OCOOCHHOCTH CTpOeHUS, (DYHKIUNA W PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  YeJIOBEKA. Tumnel JKUBOTHBIX TKaHEH: SIIMTCIIMaJIbHaA,
COCIMHUTCIIbHASA, MbIIICYHAA, HCPBHAas. OcobeHHoCTH CTPOCHHUA, q)YHKHHI;'I U PpacCIOJOXKCHUA
TKaHEH B OopraHax KMBOTHBIX W YCJIOBCKaA.

Opranbl. BereratuBHble M T€HEpaTHUBHbIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpraHOB *KMBOTHBIX U 4esioBeKa. DyHKIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3smoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHE U TUIThI COSAMHEHUS
KOCTEH.

HBI/I)KGHI/IC OpraHnu3MoB. [[BI/I)KGHI/IG OJIHOKJICTOYHBIX  OPTraHU3MOB: aMé6OI/II[HOG,
KTYTUKOBOC, PCCHUYHOC. I[BI/I)KCHI/IG MHOI'OKJICTOYHBIX paCTeHHﬁZ TPOIIU3MbI KW HACTHH.
,Z[BI/DKCHI/IG MHOTI'OKJICTOYHBIX )XMBOTHBIX W YCJIOBCKA: MbIIIICYHAsA CUCTEMA. Pe(bJIeKC. CKeneTHEIe
MBIIIIBI U UX pa60Ta.

IIutanue OpTraHu3MOB. ITornomiexnue BOJBbI, YIJICKUCIIOTO I'a3a U MUHCPAJIbHBIX BCHICCTB
PACTCHUSAMM. IIutanne >XUBOTHBIX. BHyTpI/IHOJ'IOCTHOG U BHYTPHUKICTOUYHOC MHUIICBAPCHUC.
IIuTanne MO3BOHOYHBIX >KHUBOTHBIX. OTI[CJ'IBI MUIICBAPUTCIIBHOI'O TpaKTa. HI/IIJ_IeBapI/ITeJ'IBHBIC
JKECIIC3hbI. HI/IHIGBapI/ITeJ'II)HaSI CHUCTEMaA YCJIOBCKA.

Jlbixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddy3us razos
yepe3 MOBEpXHOCTh KieTku. KokHoe npixaHue. JlpixarenbHas mMmoBepxHOCTh. JKaOepHoe u
n€royHoe JbixaHue. J[pIxaHWE TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKa. OBOJIOLHUOHHOE
YCIIOKHEHUE CTPOCHUSA JIETKUX I103BOHOYHBIX JKMBOTHBIX. JIpIXaTellbHas CUCTEMa YEIOBEKa.
MexaHn3M BEHTUIALMY JIETKUX Y NTUL U MIIEKONUTaromuX. Peryisanus asixanus. JlprxareapHbie
00BEMBI.

TpaHcnopr BelIeCTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHCTEMbI pacTeHuu. TpaHcrmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIIIEHUsI.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranusMoB. Beinenenue y pacreHuidl. BelneneHue 'y JKMBOTHBIX.
CokparutensHble Bakyoiu. Opransl BblgeneHus. @PuibTpanms, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUs. CBs3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMM. BpleneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u ¢pyHkIMoHUpoBaHKEe HeppoHa. OOpazoBaHNE MOYH Y UEIOBEKaA.



3ammTa y OpraHu3MOB. 3alIuTa y OJHOKJIETOYHBIX OpraHu3MoB. Crmopel OakTepuii U
IUCTBI POCTEHIINX. 3allMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKON 31U Thl. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3aliuTa
opranu3ma oOT OosiesHell. MMmyHHas cuctemMa denmoBeka. KIETOUYHBIH W TyMOpPaJIbHBIN
UMMYHHUTET. BposxI€HHBIN 1 proOpeTEHHBIN crienn(puIeckuii UMMYHHTET. Teopus KIIOHaIbHO-
cenexktuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHUTETA B Pa3BUTHU CHCTEMHBIX 3a00JIeBaHHH.

Pazgpaxxumocts M peryisinus y OpraHu3MoB. Pa3fapakuMocTh y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBA U HX
3HauEHUE.

HepBHast cucrema u peduiekTopHas peryisinus y XKUBOTHBIX. HepBHas cucrema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTIeinbl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XKUBOTHBIX. Pediekc u pedaextopHas ayra. bezycinoBHble u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynsiuus M 3HAOKPUHHAS CHCTEMA JKMBOTHBIX W 4elloBeKka. JKenesbl
SHJAOKPUHHOW CHCTEMbl M WX TOPMOHBI. JleiicTBMEe TOpPMOHOB. B3anMMOCBSI3b HEPBHOM W
SHIOKpUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OIHOKIETOYHBIE BOJOPOCTU», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMUBOTHBIX», «BHyTpeHHee cTpoeHHue HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBsie cuctembl», «Ctpoenue ctebisn», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucremay,
«/IpixaTtenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BpiienurensHas cucremay, «JHIOKpUHHAsA cuctemay, «CTpoeHue Mblib», «MMMyHUTETY,
«KumeyHomnonoctHbie», «CxeMa MUTaHus pacTeHHi», «KpoBEeHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cuctema nTuny, «HepBHas cucremMa MIIEKONMTAIOUIUX,
«HepBHas cucrema yenoBekay», «Pediuexcy.

O0opyioBaHue: CBETOBOW MHUKPOCKOI, MHUKPOTpENapaThl OJHOKIETOUYHBIX OPTaHH3MOB,
MHUKpOIpenapaThl TKaHEH, paKOBUHBI MOJITFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
AK3EMILISPbl KOMHATHBIX PACTeHM, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MpenapaThbl
KHUBOTHBIX, CKEJIECTHI ITIO3BOHOYHBIX, KOJIJICKIINN 0eC03BOHOYHBIX KHUBOTHBIX, CKCJIET YCIIOBCKA,
o0opynoBaHuE Ui JIEMOHCTPAllMU IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
pacuieruieHusl Kpaxmaina U OenkoB 1oj JeiicTBUeM (epMeHTOB, 00OpyAOBaHUE st
JIEMOHCTPAIMU OIBITOB MO U3MEPEHHIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTelbHBIX
}IBI/I)KGHI/II\/’I, MOJCIIM T'OJIOBHOI'O MO3Ta pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTEHUI».

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».



JlaGopaTopHas padora «/3ydyeHrne OpraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHO:KeHMe U pa3BUTHE OPTraHM3MOB

@opMbI Pa3MHOKEHUS OPraHU3MOB: Oecroyoe (BK/IIOYash BEreTaTUBHOE) U II0JIOBOE.
Buzpl 6ecrionoro pa3MHOKEHHs: IOYKOBAaHKE, CIIOPYJIALUs, (pparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuoxxkenue. llonoBbie KieTkH, uWiauM ramerbl. Meio3. Craauu Mekosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U II0JIOBOTO
nporiecca. Melo3 1 ero MeCTO B )KU3HCHHOM ITMKJIE OPTaHU3MOB.

Hpemapoz[LImeBoe pas3sBUTHC. I'amerorenes Y KUBOTHBIX. IlonoBeie  Kene3Hl.
O6paSOBaHI/Ie U Pa3BUTUC II0JIOBBIX KIICTOK. CHGpMﬂTOFGHC?» 1 OOI'CHC3. CTpOCHI/Ie ITI0JIOBBIX
KJICTOK.

Omiog0TBOpEeHHE M AYMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIONOTBOPEHUS:
HapyxHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranusMoB. Mopghocenes — o0na uz enagnvix npooaem smbpuonoeuu. Konyenyus mopghocernos
u modenu mopghozenesa. Craguu aMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunbl apoOnenust. /Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTU APOOJIEHUS MIICKOMUTAIOMIMX. 3apOJbIIIEBbIC JUCTKU (TACTPYIISIIMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anmHOe BiMsSHUE YacTen
pa3BUBaOIIErocs 3apofpiina (dIMOpHOHANbHAs WHAYKLHKSA). 3aKkiajgka T[laHa CTPOSHUs
JKUBOTHOTO KaK pe3ylbTaT HEpPapXWYECKUX B3aMMOJCHCTBUM TI'eHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEebl.

Poct u pasButHe XuBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U IO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSMOrO W HENMPSIMOTO Pa3BUTHs, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunel pocta >XKMBOTHBIX. DaKTOpHl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxeHMe u pazButue pacteHuid. ['ametodut m cnopodut. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce weio3a. [‘amerorenes y pacTeHUM.
OmiogoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISIIUN OHTOTEHE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoncTpanuu

Hoptpetsl: C. I'. Hapamus, X. [lIneman.

Tabnuuel u cxembl: «BereraTuBHOe pa3MHOXKeHHE», « THUIBI GECIIONOro pa3MHOKEHHS,

«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXXKEeHHUE HBIUVIEHb», «Pa3MHOXEHHE THUAPBI»,
«Meito3», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHUIEKIETKH H CIEPMATO30HIa»,




«OcHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHey, «Pa3zBuTHE MaCKOTO
Kyka», «Pa3Butue capaHum», «Pa3Butue JISITymku», «J|BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJBHBIX PAacTeHUi», «KU3HEHHBIH LHKI
MOPCKOM  KamycTbl», <OKM3HEHHBIH LMK Mxa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEHHBIN ITUKJI COCHBD.

OO0opynoBaHue: CBETOBOI MHUKPOCKOII, MHUKpOIpenaparTbl SIMLIEKJIETOK u
CIepMaTO30M10B, MOJIeNb «L{MKII pa3BUTHSA JIATYIIKHY.

JlabopaTopHasi padora «/3ydeHue CTpOEHMS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsiBIeHNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopuasi pa6ota «CTpoeHrE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEACTBCHHOCTU U UBMEHYUBOCTH OPraHu3MoB

Hcropus CTaHOBJIECHHS W pa3BUTHS TCHETHKM Kak Hayku. Paborer ['. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTuku. Paborer H.
K. Konbsuiosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-PecoBckoro.

OCHOBHbBIC T€HETUYCCKHUE MOHSATHS U CUMBOJIBL. | OMOIOTHYHEIS XPpOMOCOMBI, AJIJICTIBHBIC
T'CHBI, AJIbTCPHATUBHBIC TIPHU3HAKU, JOMMHAHTHBIN U peI_ICCCI/IBHHﬁ IIPpU3HAK, TOMO3UIOTa,
reTepo3nurora, 4ucrad JIWHHA, FI/I6pI/IHI>I, T'CHOTHII, q)CHOTI/IH. OCHOBHBIE METOJbl T'CHCTHUKH:
FI/I6pI/I,Z[OJIOFI/I‘{CCKHI>'I, HHTOHOFH‘ICCKI/II‘;I, MOJ'ICI(y.]'ISIpHO'FeHCTI/I‘leCKI/Iﬁ.

JdemoncTpanuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckwuii, I'. JI. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Ta6J'II/IIII)I N CXCMBI. <<MGTOI[BI T'€HETUKHN», «CxeMbl CKpCHIUBaHUA.

JlaGopaTopuas padora «/{po3o¢uia kak 00bEKT FreHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpusioB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH Menzenss — 3aKoH
pacieruieHus pu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI F'aMeET.



AHanuzupyromiee  ckpeniuBaHue.  [I[poMeXyTOuHbId  XapakTep  HacJIeJOBaHMS.
Pacmiennenue npu3HakoB MpHU HETIOJIHOM JTIOMUHUPOBAHUH.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HACJICIOBAHMSI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHMS.

CueruienHoe  HacnenoBanue  mpu3HakoB. PaGorer  T. Moprana.  CueruieHHoe
HACJEJOBAaHHE TC€HOB, HApYyIICHWE CIEIUICHUS MEXIy TIeHaMH. XPOMOCOMHAs TEOpHs
HAcJIECTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHM3M ONpPEJENIEHUs 110J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbI MoJ. ['eHeTrmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. Hacnenosanne npu3HaKoB, CHEIVIEHHBIX € IIOJIOM.

I'enoTun kak menoctHas cucrtema. [lneioTponuss — MHOXKECTBEHHOE JICMCTBHUE TEHA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelicTBUE HeaUIebHBIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'enernyeckuii KOHTpPOJIb pPa3BUTUS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TAaKXKe
(U3MOTOTHYECKUX TPOIECCOB, TOBEACHWS W KOTHUTHBHBIX (QyHKuud. ['eHermueckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3uT» U «XO35SUH —
MUKpoOHnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUS HACJIEeICTBEHHON nH(pOpMaLuu B
IIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpamun

[Toptpetsl: I'. Menaens, T. Mopran.

Tabnuis! u cxemsl: «IlepBrlii 1 Bropoil 3akoHsl Menaensa», «Tpetuil 3akoH MeHens»,
«AHanu3upymrllee ckpenuBanue», «HenomaHnoe nomuHupoBanuey, « CLEIIIEHHOE Haclel0BaHUE

IPU3HAKOB y Apo30¢uib», «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapruotun apo30puiib,
«Kapuorun ntuns», «MHOKECTBEHHBIN allien3M», «B3anMoneicTBre reHOBY.

Ob6opyioBaHue: MOJEINb Ui JJIEMOHCTPAIlMK 3aKOHOB €IMHO00pa3ust THOPUIOB IIEPBOTO
MIOKOJIEHUSI U pAacCILEIUICHUs] IPU3HAKOB, MOJENb JJI JIEMOHCTPAlMM 3aKOHA HE3aBHUCHMOIO
HacJIeI0BaHMsl TIPU3HAKOB, MOJEIb I IEMOHCTPAIMH CLEIJIEHHOIO HACIEJOBAHUS [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IpakTnyeckas padora «/3yueHne pe3ynbTaTOB MOHOTMOPHUIHOIO CKPEUIMBAHUSA Y
IpO30(UIBI».

IIpakTunyeckass paodora «/3ydyeHue pe3yabTaTOB JTUTHMOPHIHOTO CKPELIUBAHUS Yy
JPO30(HITBD».

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHuu (peHoTuna. M3mMeHYnBOCTH
npu3HakoB. KadecTBeHHble 1 KOJMYECTBEHHBbIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICCTBCHHAs M HACJIEICTBEHHAsI.



Mopanukanronnas n3MeHYMBOCTh. Ponb cpenbl B GopMHpOBaHMK MOAN(BHKAINOHHON
u3MeHYnBoCcTH. Hopma peakium mpusHaka. BapuanyoHHBIH psa W BapualMOHHAs KpUBAs
(B. Moranncen). CBoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

I'enorunuueckas wn3MeHUYHUBOCTHL. CBOWCTBA T'€HOTUIIMYECKOW WM3MEHYUBOCTU. BuIbI
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATHUBHAS, MYTaIllHOHHASI.

KomOuHaTtuBHas M3MEHYMBOCTh. MEi03 M MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM M3MEHYUBOCTH B CO3JAHUH I€HETHYECKOTO pasHooOpa3us
B IIpeiesiax OJIHOTO BHJIA.

MyTauroHHass U3MEHYMBOCTb. Buapl MyTanuii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHIYLIUPOBAHHBIE MyTalUH. SnepHbIE M UMUTOIUIA3MATUYECKHUE MYTallUH.
Comaruueckre W MOJOBble MyTauuu. [IpuynMHBI BOSHUKHOBEHHSI MyTauuil. MyTtareHsl U HX
BJIUSIHUE HA OpPraHu3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.W. BaBunoB). BHesnepHas H3MEHUHMBOCTH U
HAcCJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYeCKUX qbaKmopoe 6 HaC1edo6aHuu u
usmerndusocmu qbenomunuuecxux NPU3HAKOB Y OPScaAHU3IMOE.

JdemMoHcTpanuu
Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmuuel u cxembl: «Buabl u3MeHUMBOCTHY, «MOAU(PHUKAIMOHHAS HW3MEHYMBOCTbHY,

«KoMOuHaTHBHAS ~ M3MEHYHBOCTDHY, «Meiio3y, «O11010TBOPEHUEY, «I'eHeTHUECKHE
3a005IeBaHUS YellOBeKay, «Buapl MyTammii.

OO6opynoBaHue: )KUBble W TrepOapHble JK3eMIUISIPhl KOMHATHBIX PACTeHHH, PUCYHKH
(otorpadum) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  padora «lccienoBanne  3aKOHOMEpHOCTEH  MOJIU(UKAIIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHalMOHHOIO psijia U BApUALIMOHHOW KPUBOI.

IIpakTuyeckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun denoseka. MexayHapoaHasi mporpaMma HCCIEIOBaHUS T€HOMa 4YeJlOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETUICCKUH,
MONYJISALUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeTnYeckuii. COBpEeMEHHOE Ompe/esieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHKE, B TOM YKclie ¢ moMmolbio [T1P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKONM T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYelnoBeKa. MeauKo-TeHEeTHYeCKoe
KOHCYNbTHpOBaHKuEe. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIIEeKThI
WCCJICTIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.



I'enernueckue QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K (DHU3UUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpy»Karomieil cpenbl. ['eHeTmyeckass MpenpacrnoiokeHHOCTh
YeJI0BEKa K IATOJOTUSIM.

JdemMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeToabl U3YYEHUS! TEHETHKU YEJIOBEKaY,
«["eHeTnyeckue 3a00ICBaHUS YCITOBEKAY.

IIpakTuyeckasi padora «CocTaBlIeHUE U aHATIU3 POJLOCIOBHOM.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTukanuss M CeNeKlUMs. 3apoXKACHUE CENeKUUU U jAoMmecTukanuu. Yuenue H.
W. BaBunoBa o lleHTpax NpOUCXOXIEHUS M MHOrooOpasus KyJIbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHUU U MOpoA >KUBOTHBIX. CopT, mopoza, mTamMMm. 3aKOH
TFOMOJIOTHUECKUX PSAA0B B HacieacTBeHHON m3MeHunBoctd H. M. BaBuiosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

Metoabl  ceneKnMOHHOM  paboTel.  McKkyccTBeHHBIH  OTOOp:  MAaccoBBIA |
UH/IMBUYaJIbHBIA. OTanbl KOMOMHALIMOHHOM cenekuuu. VcnplTaHue Npou3BOIUTENECH 10
noromMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OIEHKHA (EHOTHIAa TOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHUYECKH MyTareHe3 KakK WMCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHHS UCXOAHOTO MaTepralia sl CEJICKLUH.

[Tonyyenue mnonuruiongoB. BHyTpuBumoBas rubpuauzanus. bauszkopoacTBeHHOE
CKpelrBaHue, Wik UHOpuauHT. HepoacTBeHHoe ckpelrBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Mcnonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHHEe U N3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M MX IAUKUX
ponauyel i co3/1aHusl HOBBIX COPTOB U TMOPUJIOB CEJIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpagieHue 2eHemuyeckumu pecypcamu celbCKOX03AUCIMEEHHbIX U NPOMbICIOBbIX
JICUBOMHBIX 6 YENAX VIYUUEHUs CYWeCmEYIoWuUX U CO30anUs HO8bIX NOPOO, TUHULL U KPOCCOS8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepPedosblX Uoel U
nepcneKmueHbIX MexHoI02UI.

JdemMoncTpanuu

Ioprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.



Tabnuibl U cxembl: «L[eHTpBI MPOMCXOXKICHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rudpuamnzanus», «MyTareHes3y.

JlabopaTopHas padora «/3ydeHne cOpPTOB KyJbTYPHBIX PACTEHUM U IOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUN PACTEHUII.
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METOJbl U JIOCTHKEHUS CEJIEKLUU PACTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbIM Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIud U CHHTETUYECKAA OHOJIOrHA

OOBEKThI, HCHOJIb3yeMble B OWOTEXHOJOTUM, — KIETOYHBIE U TKAHEBHIE KYJIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKa. TpaaullMOHHAs OHOTEXHOJIOTHS: XJeOOoIeyeHue,
MOJTyYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAETUE. Mukpoouonorndeckuii cuate3. OO0BbeKTHI
MUKpoOHoornyeckux TexHosnoruii. [I[ponsBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHANIPAaBICHHOTO M3MEHEHHS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO IIOJIYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKALLINX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Kinerounas unxenepuss. MeToapl KyapTypbl KJIETOK M TKAaHEW PAaCTEHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass rubpuauzanus U comMaTudeckuil smOpuorenes. lcmonszoBaHue
TalIOuIoB B CEIIEKIMH PacTeHUU. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIJIOZI0TBOPEHHE.
PexoHCTpyKIMs SWIEKIETOK M KIOHUPOBAaHWE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALUK SIAEP
KJIETOK. Texnonocuu 0300po6neHuss, KylbMUSUPOBAHUs U MUKPOKIOHANbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHas U T€HHasi UHKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIoCTUXKEHUS U TEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE NpoOJieMbl TIe€HHOU
WHKEHEPHUH.

Menunuackue  OuorexHojoruu. I[loctrenomuas mmdpoBas  memunmHa.  [I1P-
JIMarHOCTUKA. MeTaboJIOMHBIM aHanu3, TeHOLEHTPUUYECKUM aHaliu3 MpOoTeoMa 4YeJoBeKa JUis
OILIGHKH COCTOSIHUS €T0 370pOBbs. Vcrob30BaHme CTBOJOBBIX KIIETOK. TapreTHas Tepanus paka.
3D-6uonmxeHepust s pa3pabOTKU (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHIA,
CO3/IaHUsl KOMIUIEKCHBIX TKaHEW COYeTaHHWeM TEXHOJOTHA TPEXMEPHOTO OMONPUHTHHTA W
ckaddonauHra U pelieHns 3aa4 IepCOHATU3UPOBAHHONW METUITUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIeNbI0 OOecredyeHus] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30ynuteneit OPBU, ycTaHoBneHne MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIep KAlX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeIOBeKa U KUBOTHBIX.



JdemoHcTpauuu

Tabmuiel ~ u cxemsbl: «lcnonp30BaHne  MUKPOOPraHM3MOB B IIPOMBILUIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepus», «I'eHHas MHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llosyyeHue MOJIOYHOKUCIBIX TIPOTYKTOBY.

Ikckypeust «bHOTeXHONIOrH — BaKHEHIIas MPOM3BOIUTEIbHAS CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)Y.

11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOMUOHHBIX MPeACTABJIEHUA B 0MOJI0THHI

OpomonmonHass teopust Y. JlapBuna. IIpennochuiku BO3HMKHOBEHMs JIapBUHH3MA.
JKu3Hb n HayuHas nesrensHOCTh Y. JlapBuHa.

JBuwkymue cwibl sBoyionMM  BuAoB 1o Y. JlapBuHY (BbICOKass WHTEHCUBHOCTH
pa3MHOXEHHS OpPTaHW3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, OOphOa 3a CyIIeCTBOBaHHE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudeckod Teopun odBomouun (CTD). HeiitpanbHas Teopus
sBostoid. CoOBpeMEHHasi 3BOJIOLMOHHAS OHOJOrMs. 3HAu€HUE SBOJIOIUOHHON Teopuu B
(GbOopMUPOBAHNUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

Hoptpetsl: Apuctorens, K. Jlunneit, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. UerBepukos, W. 1. llImansraysen, Jx. Xonnein, /. K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupoas! (o K. JInnuero)», «JlecTHHIAa KUBBIX
cymectB (o Jlamapky)», «Mexanusm ¢GOpMHUPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KuBOTHBIX (1m0 Jlamapky)», «Kapta-cxema mapuipyra myrtemectBusi Y. lapBunay, «Haxomaku
Y. Hapuna», «Dopmbl 00opbObI 3a cymectBoBaHuey», «llopompl romyoOei», «MHoroobpasue
KYJIBTYPHBIX (popM KamycTel», «[1opoapl JOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (o Y. [lapsuny)», «Cxema COOTHOLIEHUS IBHKYLUIUX CHJI 3BOJIOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. MukposBosonust 4 eé pe3yJbTaThl



[Momynsitust Kak 3JeMeHTapHas eAuHuIa 3Boonud. COBpPEMEHHBIE METOMBI OIEHKH
TEeHETUYECKOTO Pa3HO00pa3us U CTPYKTYPHI MONyJsiiuid. MI3MeHenne reHodhoH 1a OnyIIsiiuy KakK
AIIEMEHTApPHOE JBOJIOIMOHHOE SIBJICHHME. 3aKOH TeHeTHueckoro pasBHoBecus JIx. Xapaw,
B. Baitn6epra.

DnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) HSBOJIOLNMU. MyTallMOHHBINA Ipoliecc.
KomOunatuBHass m3aMeHuMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
4acToT aiened B momynsanusax. OddexT ocHoBarens. Dghgexm OymuvliouHO20 20pabIUIKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossnenue 3¢pgexma
opeticha eenos 6 Oorvwux u manelx nonyaiayusx. Murpanuu. M3omsmus  mOMysiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorndecKas (penpoayKTUBHAS).

EcrecTBeHHBI 0TOOp — Hampabisiomuil (akTop 3BoOTIONUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIONMIUN, paspbIBalOmUi (Iu3pynTuBHbBIN). [lomoBoi oTOOp.
Bo3HnukHOBEHHE M SBOJIOIUS COIIMATIBLHOTO TIOBEACHUS )KUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJlbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoOieHuit y opranu3mMoB. Apomopdo3sl n unuoanganrtanyun. [Ipumepsr nmpucnocodaeHnit
y OpraHu3MoB: Mopdosorndyeckue, QU3MOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue Kak pe3yabTaT MHKPOIBOJIFOIIHH.
Wzomsimust — kimoueBoil  aktop BuAooOpazoBanus. Ilytm u cmocoObl BuA00OpazoBaHUS:
ajuionatpuieckoe (reorpaduyeckoe), CHUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rtudpuanuzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOIOTUYECKOTO Pa3HO00pa3usl.

Ponbp o2BOMIONIMOHHOW OMONMOTMU B pa3pabOTKEe HAYYHBIX METOJOB COXPaHEHUs
O6nopa3zHooOpaszusi. MUKPOIBOMIONUS U KOAIBOJIOLUS MApa3sUTOB U HMX XO035€B. MeXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabmuubl ¥ cxeMmbl: «MyTalmoHHasE W3MEHYUBOCTHY», «llomynsiMoHHass CTpyKTypa
Buga», «Cxema mposiBlieHUs 3akoHa Xapau—BaitHOepra», «/IBuxyiue cuibl 3BOJIIOLUN,
«DKOJOTHYeCcKass H30JALMs MONYISIUUKA ceBaHCKOM (openny, «l'eorpaduueckas n30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomynsimoHHbIe BOIHBI YUCIEHHOCTU
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBAHUEY, «BpycTpuanbHbIi MEJIAHU3MY, «OKuBsble HCKOIIaeMBbIEe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas okpacka MKUBOTHBIXY,
«®Du3nonoruyeckre agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bunbl-aBoiiHuKH», «CTpykTypa BHJIa B mpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BHUI00OOpa3oBaHHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHYECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomuruonasl pacteHuit», «KamycTHO-
peneyHblid THOPHUIY.

ObopynoBanue: repoapuy pacTeHUM, KOJJIEKIIMA HACEKOMBIX, dydesa MTHUIl U 3BEpel C
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, Yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCSl Pa3IMUYHBIMU CIIOCOOAMHU.



JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi pab6ora «[Ipucnocobienuss OpraHu3MOB U UX  OTHOCHUTENbHAs
1eJ1eCO00Pa3HOCTHY.

JladopaTopnasi paboTa «CpaBHeHHE BUAOB [10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJII01IHS U €€ pe3yJibTaThl

Metonel  u3ydeHus MakpodsBomonuu. IlameoHTonormueckue METOAbl  M3YyYEHUs
sBoonyu. [lepexonnbie popmbl U PUIIOTEHETUYECKUE PSIbI OPTAaHU3MOB.

buoreorpaduueckue Meroabl wuzydeHus osBononuu. CpaBHeHue Giopsl U (hayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMiu. BHIbI-OHIEMUKH U PETTUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEILHO-MOP(POIOTHICCKUE METOBI M3YUCHHS JBOJFOIIHH.
['eHeTHUYECKUE MEXaHU3MbI SBOJIOIUU OHTOICHE3a M IOSBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB.
["'oMosToTHYHBIC ¥ aHATIOTHYHBIC OpTaHbl. PyJMMeHTapHBIC OpTraHbl U aTaBU3MBbL. MOJICKYIISIPHO-
TFCHETUYECKUE, OMOXMMHUYECKHME ¥  MATeMaTHYeCKHE METOJbl  M3YyUCHHs]  DBOJIOIUH.
["omonornynbie TeHbl. COBpeMEHHBIC METOIbI IIOCTPOCHUS (PHIIOTCHETUICCKUX JCPEBHEB.

XpOMOCOMHI)IG MyTalW1 U 5BOJIIOIUA 'CHOMOB.

OOmue 3aKOHOMEpPHOCTH  (MpaBWia)  JBOJOUUU. [Ipunyun  cmeHvl  yHKYULL.
HeobOpaTumocTs 3BOIONNN. ATaiTUBHAS paauaiys. HepaBHOMEpHOCTH TEMITOB 3BOJIOIHH.

JdemMoHcTpanuu
Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkensb.

Tabnuiel u cxembl: «OUTOTEHETHYECKUHN PSIZT JOMIATN», «APXEONTEPUKCY», «3Bepo3yoOble
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid KoHTUHEHTOB», «PenukTel», «HavanpHble cTaauu SMOPHUOHAIBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE ¥  aHAJIOTMYHBIE  OpraHbI»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeJIOBEKAa W ILIMMIaH3e», «[ IaBHBIE
HaIpaBJIEHUs IBOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opyoBaHue: KOMUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTaTKOB OpPTraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HH HA 3eMue

Hayunble THMOTE3bI MPOUCXOXKICHHS >KM3HU Ha 3emuie. AOHOTeHe3 U TaHCIEPMUSL.
JloHay4yHbIe TIPEACTABIICHUS O 3apOXIACHUU JKU3HU (KpealmoHu3M). [ urmoTe3a MOCTOSHHOTO



camMo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtannanmy, JI. [lacrepa.
[TpoucxoskaeHne )KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tambl HEOpraHuyeckol sBomonuu. Ilnanerapnas (reosnoruueckas)
IBOJIIOLIMS. XHMMHMUYECKas 3BOJIOLUSA. AOHOreHHBIH CHUHTE3 OPraHMYeCKMX BEIIECTB U3
Heoprannuecknx. Omeir C. Mumepa u I'. FOpu. OOpa3zoBaHue MOJIMMEPOB W3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumnore3a nepBuuyHoro OynboHa Jxk. XoszaeiiHa,
reHerudeckas runotesa I'. Mémnepa. Pudosumsl (T. Uek) u runoresa «mupa PHK» V. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Hctopus 3emnum u Mmeroasl €€ wu3yueHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJIOIHMSL.
['eoxpoHOIOrnYecKas mKajaa: S0Hbl, IPbl, IEPUO/BL, JITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosrouny. [1osiBiieHrE W 3BOJIIOLMS TIEPBBIX KIIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuUKHOBeHHE MepBbIX AKocucTeM. COBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM KaK aHajor mepBbIX Ha 3emie coolmiectB. CrtpomaronuThl. I[Ipokapuorsl u
JYKapUOTHI.

[Tpoucxoxaenne >ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHNE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OpPraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOp(03bl PacCTEHUU.
Beixon pacrenuii Ha cyumry. [losiBlieHHMe CHOpPOBBIX pacTeHUHl M 3aBOEBaHME MMHU CYILU.
Cemennble pactenus. [IponcxoxaeHne BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. llepBbie X0op0BbIE
*KHUBOTHBIE. JKHU3Hb B BO/Ie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnienne ampuduil U penTHIIHii.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHiun kmoueBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3Bute xu3HM Ha 3eMie MO 3paM U NEPUOAAM: apXeW, MPOTEPO30H, MaleO30M,
Me3030M, KaitH0301. O0111ast XapakTeprucTUKa KJIMMaTa U T€oJIOTHUECKUX mporieccoB. [losBiaeHue
U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBHs M BIHMSHHE Ha Ta30BbIi
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMUECKHE KPU3UCHI Mpouuioro. [IpuduHbl U ciaeacTBUs
MaccoBBIX BbIMUpaHUI. COBpeMEHHBINH HKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobGnema

coxpaHeHus OMopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OopraHuyeckoro mupa. IlpuHnune! kinaccudukanuy OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuun

[Moptpetsl: @. Penu, JI. Cnamnannanu, JI. [Tacrep, U. U. MeunukoB, A. W. Onapuh,
k. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [Tactepa mo u3ydenuro
caMo3apoxJieHus ku3Huw», «Cxema ombita C. Mumnepa, I'. FOpu», «9tansl Heopranuueckou




sBosmoLMnY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMH,
«Cxema oOpa3zoBaHusl OJyKapuoT MmyTéM cuMmOuoreHesa», «CuCTeMa KUBOW MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit»y, «PunHHOGUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIrOKJIETOUHbIE BoOJgopociany, «Mxwu», «llanoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHHi», «Cxema pa3BUTUS JKUBOTHOIO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueie», «llnockue uepBu»,
«YIEHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTtue IKM3HM B apxeWckol apey», «Pa3BuTHe KHU3HU B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HM B TNAJCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KM3HU B KaWHO30MCKOM 73pey», «CoBpEeMEHHass CcUCTEMa
OpPraHUYECKOI0 MUPAY.

OO6opynoBanue: repbapu  PacTeHUH PA3TUYHBIX OT/AEIOB, KOJUICKIUH HACEKOMBIX,
BJIQXKHBIE IIpernapaThl >KMUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMM HUTIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyeia NTUI U 3BEpeH, KOJUICKIMHM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAeMbIX, MYJISKA OPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas nadopatopHasi padora «Moaenuposanue onbsiToB Musuiepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHHMYECKUX COSMHCHUN B TIEPBUYHON aTMocdepe.

JlabopaTtopHasi padora «/I3ydeHre H ONHCAHME MCKONAEMBbIX OCTaTKOB JIPEBHUX
OpTaHU3MOBY.

IpakTunyeckass padora «3yyeHne OCOOEHHOCTEW CTPOEHHUS PACTEHMH pas3HbIX
OTJICJIOBY.

IpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOCHHSA  MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxo:kaeHue Yyei0BeKa — AaHTPONOreHe3
Paznenst u 3amaun anTponosioruu. MeTo bl aHTPOTIOIOTHH.

CraHOBJIEHHE NPEACTABICHUN O NPOMCXOXKICHUU 4YEJIOBEKa. PEeIMIuo3HbIE BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHBIMH. (CHCTEMaTH4eCKOe IOJIOKEHHE YEeJOBEeKa.
CBuzeTeNbCTBA CXOJCTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBbHO-MOP(]OIOTHUYECKHE,
IMOpHONIOTHYECKUE, (U3HOIOTO-OMOXUMHUYECKHe, TMOBeAeHUecKne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0K/IEHNE M KOMILUIEKC CBS3aHHBIX C HUM TPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

JBwxynme  cuibl  (pakTopbl)  aHTpONOreHe3a: OWMOJIOTMYECKHE,  COLMANbHBIE.
CootHorieHre OMOJIOTMYEeCKUX M COLMANBbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoOBHbIE CTaIMM aHTpOIIOreHe3a. PaHHue yernoBekooOpazHble 00e3bsiHbI (IPOKOHCYIIbI)
U paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U JH0JIeH. ABCTPAJIONUTEKH —
JIBYHOTHE MpEenKu JroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opyauil Tpyna. YenoBek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —



001l MpeoK HeaHIePTAIbCKOTO YeIOBEKa U YelIOBEKa Pa3yMHOTO. YenoBeK HeaHIepTaabCKUi
Kak BHUJ JIIOJICA XOJIOJHOTO KiauMara. YernoBeK pa3yMHbIH COBPEMEHHOIO THIMA, AEHUCOBCKHUIA
YeII0OBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka v majaeoreHoMuKa.

DBOIIIOLIUSL COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOP B MOMYJSIMIX YEIOBEKA.
MytanuonHslil npouecc u nomumopusm. [lomynsinnonHble BONHBL, Ipeiid reHOB, MUTpAHs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacol. [lonsitue o pace. boinbine pacel: eBporeouHas (e€Bpazuiickas),
aBCTPAJIO-HErPOMIHAsA (SPKBaTOpHAlIbHAs), MOHTOJIOUAHAS (a3uaTcKo-aMepHuKaHcKas). Bpems u
IyTH paccelieHus 4YesloBeka 1o IulaHere. ExauHcTBo yenoBedueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrmocoOiaeHHOCT, uenoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl U npeiipa reHoB Ha MOP(OIOTHIO U
(bU3MOIOTHIO YeIoBeKa.

MexXIuCUuIUIMHApHBIE METOAbl B (Gu3MuYecKoil (OMOJOTMYEeCKOW) aHTPOIOIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHST  YEJIOBEUYECKUX  MOMYISALHUM.
buocouuansHple  HcciaeAoBaHMA ~— OPUPOJbI  YenoBeKa.  lccinepoBaHue — KO3BOJIIOLUU
OHMOJIOTUYECKOT0 U COLIMATBHOIO B YEIIOBEKE.

JdeMoHcTpamun
Hoptpetsl: Y. Hdapun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmumbl ¥ cxeMbl: «MeTojbl  aHTpomoJioTur», «[OJJOBHOH MO3r  YelnoBEeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBI», «JIBWKyIIME CHJIBI AHTPOIOreHe3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneib», «KpomanboHIb, «lIpeaku dyenoBeka», «ITalbl BOJIOIUH UYETOBEKAY,
«Pacwl uenoBeka.

O6opyaoBaHue: MYJISKA OKaMEHEJIOCTEeH, MPeIMETOB MaTepuaibHONU KyIbTYphl MPEIKOB
YeJoBeKa, penpoAykiuu (portorpaduu) KapTUH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOI0K MCKOMAEMbIX OCTaTKOB YelIOBEKa,
CKEJIET 4eJIOBEKa, MOJIEb Yepera 4elloBeKa M Yepemna HIMMIIaH3€, MOJIENb KUCTH YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIN TOpCa MPEIKOB YEIOBEKa.

JlaGopaTtopuass pa6ora «/I3yuyeHne OCOOCHHOCTEH CTpPOEHMsI CKelleTa 4YeJIOBeKa,
CBA3aHHBIX C MMPAMOXOXKIACHHUEM.

IpakTuyeckasi padora «lI3yueHne HKOIOrHYECKUX aAaNTallil YeTOBEKAY.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxxaeHue U pa3BuTHe dKonoruu B Tpyaax A. ['ym6onpara, K. @.Pynee, H.
A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsizb
9KOJIOTHH C APYTUMH HayKaMH.



Metonasl 3konoruu. [loneBsie HaOMOACHNU. DKCIEPUMEHTHI B AKOJIOTHU: NPUPOIHBIE U
nabopaTopHbie. MogenupoBaHuEe B dKOJIOTHU. MOHUTOPHUHT OKPYKAIOIIECH CPE/Ibl: JTOKAIbHBIH,
PETHOHANIBHBIN U TII00ATBHBIH.

3Ha4YeHHne SKOJOTHUYECKUX 3HAHUM JUIS 4YeloBeKa. JKOJOTHUECKOEe MHPOBO33PEHUE Kak
OCHOBa CBs3eil uyenoBeuecTBa ¢ MNpupoAoid. DopMHUpoBaHHE 3KOJOTUYECKOW KYIBTYpbl U
HKOJIOTHYECKOM IPaMOTHOCTH HACEJICHUSI.

JdemMoHcTpauuu

Hoprpetst: A. I'ym6onpar, K. @. Pynee, H. A. CeBeprioB, . 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxemsl: «Pa3gensr sxonoruny, «MeToabl skoia0runy», «CxemMa MOHUTOPUHTA
OKpYKaloIIEeH Cpelibl».

JlabopaTopHas padora «/3ydueHre METO0B 3KOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 00UTAHUS

Okonorudeckre (GakTopbl W 3aKOHOMEpHOCTH ux JeiictBus. Krnaccuduxarnus
9KOJIOTHYECKUX  (akTopoB:  abuoTHueckue, OUOTHYECKHE, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH JCUCTBHs dKoyorudeckux (akropos. IlpaBuino muaumyma (K. Hlnpenrens,
1O. JIubux). TonepanTHOCTb. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Gaxktopsl. CBeT Kak 3konoruyeckuii paxrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temmneparypa kak skosorudeckuil Qaxrop. [leiictBue TemmepaTypbl Ha OpraHM3MBI.
[TolikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skonoruueckuit gakrop. [IpucnocoOneHus pacTeHuil K MoAep:KaHuio
BogHOro Oanmanca. Kmaccudukanus pacteHuid mo oTHomeHHWt0 K Boje. [IpucnocoOnenus
JKUBOTHBIX K M3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOuTaHMs OPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOAMOYBEHHAs, BHYTPHOpPraHU3MeHHAas. DU3NKO-XUMHYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opraan3mMoB. [IpucrocobaeHss OpraHu3MoB K )KU3HU B Pa3HBIX cpeaax.

buonorunueckue PUTMBI. Baeninue u BHYTPCHHHUC PUTMBI. CYTOLIHBIC n TOAWYHBIC
PUTMBI. HpI/ICHOCO6HeHHOCTB OpraHru3MOB K CE30HHBIM U3MCHCHUAM yCJIOBI/Iﬁ KHU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHOH (hopme. JKu3HeHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTAPHUYKH, MHOTOJICTHHWE TpAaBbl, OJHOJICTHHE TpPAaBHI.
Kuznenusle (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.



buotnueckne ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN: KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO,  HaxJeOHuW4ecTBO). Herpoduueckne  B3amMoaelcTBHS — (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpuHINT KOHKYPEHTHOTO UCKIIIOUCHHUS.

JdemMoHcTpanuu

Tabnuier U cxembl: «IKonoruyeckue (HakToper», «CBETOBOM CHEKTP», «DKOJIOTHUECKUE
IPYMIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aTanTalud XKUBOTHBIX», «Cpenbl OOMTaHHUS OPraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3HeHHbIE POPMBI pacTeHUI», «Kn3HEHHBIE (POPMBI JKUBOTHBIX,
«9KocHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOro Jiecay», «llemu nurtaHus»,
«XumuuyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaausm».

O6opynoBanue: repOapuu pacTeHUl U IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIHSHHUIO
pa3’IMYHBIX JKOJOTHYECKHX (aKTOpoB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBHIE UM TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJJICKUUU TEIUIOIIOOMBBIX, 3UMOCTOUWKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHULl M 3BEped, repOApUM pPACTEHHIA, OTHOCSIIUXCS K Trurpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs] JAHHBIX TPYII, KOJJIEKIHH >KUBOTHBIX,
OOHMTAIOIIMX B Pa3HbIX Cpenax, repOapuy M KOJUICKIIMU PACTEHUH M KUBOTHBIX, OO0JIaJaroIInX
yepTaMu TMPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHH JKU3HU, Tepbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUH KUBOTHBIX,
YUaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHUCTBUSAX.

JlabopaTopHasi pabora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPTaHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopuasi pa6ora «BbIABIeHHE NPUCIOCOOIEHUN OpPraHU3MOB K  BIMSHHUIO
TEMIEPATYPbI».

JlabopaTopHnasi padora «AHATOMHUYECKHE OCOOEHHOCTH pPACTEHUM U3 pa3HbIX MeECT
oOUTaHU».

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMIT

DKOJIOTHYECKHE XapaKTepUCTUKHU nonyisiuu. [lomymsus kak Ouonornyeckas cucreMa.
Posib HeomHOpOAHOCTH Ccpenbl, QU3NYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTMH BHUIOB B
(bopMUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpHI Monynsauuidi. OCHOBHBIE MOKAa3aTeNN MOMYJISIINN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl U IIOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocCTa, CMEPTHOCTh, MUTPALUS.

Dkojoruueckast cTpykTypa nomymsiuuu. OlleHKa YHCIEHHOCTH nomynsauuu. {uHamuka
NOMYJSIMK U €€ perynanus. buornueckuil moteHuan nonyisuuu. MoaenupoBaHie JUHAMUKH
nonymsiuud. KpuBbele pocta uucieHHocTd nonyisuuu. Kpusble BbDkuBaHuA. Perynsanus
YHUCIIEHHOCTH TMOMYJSLMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKosoruyeckue cTpaTeru BUIoB (r- u K-crparerun).



[Tonstne 00 »sKomorMueckod HuUlie BUAa. Mecroobutanue. MHOroMepHas MOJICIb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl skosornyeckoid Humu. [loTeHnuanbHas u
peaﬂI/I3OBaHHa$I HUIIIHA.

Bun kak cucrema nonyisuui. Apeansl BUJIOB. Buabl M uX JKU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEIECHUS M MWIPALMKA JKUBOTHBIX. buHosormyeckue uHBa3UU
qy>KEPOIHBIX BUOB.

JdemMoHcTpanuu

Ioptper: Jx. . XaT4uHCOH.

Tabauibt u CXEeMBI: «IKOJIOTHUECKUE XapaKTEPUCTUKU MIOMYJISIITANY,
«IIpocTpaHCTBEHHAss CTPYKTypa MNONyJIsnun», «Bo3pacTHble nOUpaMUAbBl  MOMYJSLIAN,

«CKOpOCTh ~ 3aceleHusi IOBEPXHOCTH 3€MJM  pa3jiu4yHbIMM  OpranuzMamu», «Mojenb
skoJsiornyeckor Hummu Jx. M. XaTunHconay.

ObopynoBanue: repoapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «IIpucmnocoOiaeHus ceMsH pacCTeHU K pacCeNCHUIO».

Tema 9. DKoJI0rusl COOOIIECTB. DKOJOrHYeCKHe CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBs3u MeXIy OpraHH3MaMu B
OuoIIEHO3E.

Okocuctema kak oTkpeiTag cuctema (A. JIx. Tencnu). ®DyHKUIMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Adbnorndyeckue ON0KU 3KocucTeM. [I0UBBI M MIIBI B HKOCHCTEMAX.
KpyroBopoT BewiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeNM »JKOCUCTEMBbl. buomacca u mnpomykuus. OKOJIOTHYECKUE
MUPAMUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa IKOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHbIE CYKIIECCMM M HMX NPUYUHBL. AHTPONOTEHHbIE BO3JEHCTBUS Ha CYKIECCHUU.
KnumakcHoe coobmectBo. buopa3znooOpas3ue M MOJIHOTAa KPYyroBOpOTa BELIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[Ipupoansie 3KOCUCTEMBI. JKOocucmemsbl 03Ep U pek. IKocucmemvl Mopeli U OKeaHos8.
Dkocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpOHOFCHHBIC OKOCHUCTECMBI. Al"pOBKOCI/ICTCMa. Ar POLCHO3. Pazauums MCKIAY
AHTPOIIOTCHHBIMU U IMTPUPOJHBIMH DKOCUCTCMAMMU.



Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. ['opojackas diopa u dayHa.
CunaHTpomnu3amusi Tropojackoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAuYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJICUCTBUN  OPraHU3MOB B
KocucTteMmax. Ponv  Kackaonoco s¢hghexkma u  6u008-30ugpukamopos (Kirouegvlx 6udos) 8
@yuxyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U BEHIECTB MEXAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYIALMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3AEHCTBUM.

Mexanusmol  8030elicmeus  3aepA3HeHUll  PA3HLIX  MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdeMmoHcTpamun
Hoptpert: A. Ix. Tencnu.

Tabauiet u cxembl: «CTpYyKTypa OMOIIEH03a», « IKOCUCTEMA IUPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jseca», «DOyHKIMOHAIbHBIE TPYNIbI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llemm mmTanms (macTOWIMHAS, JCTPUTHAS)»,
«OKoyornyecKas mupaMujia Ynucemn», «IKoJorudeckas nupaMmuaa OuomMacchbly, «IKOIOTHnYecKas
nupamuga sHeprum», «OOpazoBanue Oosotay, «llepBuunas cykieccusi», «BoccTtaHoBieHUe
jeca mocie mokapa», «IJKOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEPTruM B arporeHose», «[Ipumepsr ypboskocucTeM.

OObopynoBanue: repdapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesa NTHUIl U 3BEpeH,
repOapuu KyJIbTYypHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJEIIb SKOCHCTEMBI.

IIpakTunyeckas padora «/3ydyeHue u onucanue ypo0o3KOCHUCTEMBI.

JladopaTopuasi padora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX UJICHUCTOHOTUX
B Pa3HBIX IKOCHCTEMAX).

IKeKypeust «IKCKypcHs B TUIMYHBINA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeusi «IKCKYpCHs B arpodKOCHCTEMY (Ha TO0JIe WM B TEINIMYHOE X03SHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — obmennanerapuas o0osouka 3eMid, Te CYLIECTBYET WM CYIIECTBOBaJa
*u3Hb. Pa3BuTHe npeacrasnenuii o buochepe B Tpyaax 3. 3tocca. Yuenue B. W. Bepnaackoro o
o6uocepe. O6mactu 6uocheps u e€ cocras. Kupoe BemecTBo Ouochepsl U ero PyHKIIHUU.

3aKkOHOMEPHOCTHU cymiecTBoBaHus Ouocheprsl. OcobeHHOCTH OHMochepsl Kak rio0aabHOM
skocucTeMbl. JluHamudeckoe paBHoBecue B Ouocdepe. KpyroBoporel BemiectB U
OroreoxuMHYecKre HUKIbI (yrieposa, a3ora). PUTMuuHOCTh siBIeHU B Onocdepe.



3onanbHOCTh Ouochepsl. [TorsiTne 0 Guome. OCHOBHBIC OMOMBI CYIIH: TYHAPA, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpBs1. Kitumar, pacTUTEIbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa W GYyHKIUS JKHBBIX CHCTEM, OIIEHKA HMX PECYpPCHOrO TOTCHIHMANA H
OouochepHbIX (HYHKIIHA.

JdemoHcTpauuu
[Moptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «I'eocdepsr 3emmmy», «KpyroBopoT azora B npupozae», «KpyroBopot
yriiepoaa B npupojae», «KpyroBopot kuciopoaa B npupoae», «KpyroBopot BoJibl B IPUPOE»,
«OcHoBHBIE Omombl cymmy, «Kimvarmdeckue mosica 3emin», «Tyanmpaw, «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHS»,
«Tponmuecknii nec».

ObopynoBanue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUHN >KUBOTHBIX.

Tema 11. YestoBek M OKpYyKalolias cpeaa

DKOJIOTUYECKHEe KPHW3UChl M WX IPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3IyIIHOM cpenapl. OxpaHa Bo3gyxa. 3arpsisHeHHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBbHBIM M KUBOTHBII Mup. OxpaHa
PaCTUTENBLHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiemble npupojnsie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
HapKH.

OcHOBHBIE IMPUHIIHUIIBI YCTOﬁqHBOFO Pa3sBUTHA 4CJIOBCUCCTBA U MTPUPOABI. PaHI/IOHaHI)HOC
IPUPOJIONONIb30BAaHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU INIOOABHBIX HKOJOTHYECKNX KpU3nuCcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3nca
U €T0 BEPOSITHBIE MOCIIE/ICTBUS.

PazBurtue METO/IOB MOHUTOpPUHTA pa3BUTHUSA OTaCHBIX TEXHOTE€HHBIX
npoueccos. CucmemHwle UCcn1e008ams. nepexooa K pecypcocbepezaroweli u
KOHKYPEeHMOCnocobHotl  3Hepeemuke. buonocuueckoe  pasnoobpasue  u  b6uopecypcewi.
Hayuonanvnvle ungopmayuonnsvie cucmemvl, obecneyusaowue O00CmMyn K uHgopmayuu no
COCMOSIHUIO  OMOeNbHblX 6U008 U dKkocucmem. (OCHO8bI dKOpeaburumayuu SKOCUCEM U
cnocob06 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUX u HA3eMHbIX IKOCUCTIEM.

JdemMoncTpanuu

Tabmuuel W cxeMmbl: «3arpsi3HeHre  atMocdepbl», «3arps3HeHue Tuapochepb,
«3arpsisHeHre  mouBbl», «llapHukoBbii  3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUn», «MoJenn ynpapiasieMoro MUpay.



O6opynoBanue: otorpadun oxpaHseMbIX PaCTeHHUH U KUBOTHBIX KpacHoit kaurn Poccutickoi
®enepaunn, KpacHol KHUTH pervoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yldbTaTaM OCBOCHHUS OOYYAIOUTUMUCS
pOTpaMM CPeHEro o0IIero 00pa3oBaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIC.

B cTpykType JMUHOCTHBIX pe3yJabTaTOB OCBOCHHUS IMPOTrPaMMbl 110 OMOJIOTHH BBIJICIEHBI
CIIEAYIOIUIME  COCTAaBJIAIOIIUE: OCO3HAHUE OOy4YalOIMIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJIEHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENICNICHUIO, HaluYue  MOMUsayuu K 00yUYEeHHIO Ouonoruu, yenenanpagieHHoe
pazeumue BHYTPEHHHUX YOSKIEHUN JIMYHOCTH HA OCHOBE KIIFOUEBbIX LIEHHOCTEH U MCTOPUUECKUX
TPaJULMKA pPa3BUTUA OHOJIOIMYECKOrO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb 00YYarOIUXCs
PYKOBOJICTBOBAaTbCSI B CBOEH  JAEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
IPUCYUIMMU CHCTEME OMOJIOTMYECKOTr0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUA YIKOIOTUIECKON
KYJIBTYpPBl, CHOCOOHOCMU CMABUMb 1IETU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCSA B €IUHCTBE
yueOHOM M BOCIHUTATENBHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIIMTaHHS U CaMOpPa3BUTHSI, Pa3BUTUS BHYTPEHHEW MO3MIMU JIMYHOCTH, ATPUOTU3MA U
YBAKECHUS K 3aKOHY U NPABONOPSAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJEHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeXHOr0  OTHOMICHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUSI yUeOHOTo npeamMeTa «bruonorusy J0mKHBI OTpaxarhb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTsa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA ACSITEIBHOCTH B IPOLIECCE PEATU3alUUd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUSI:

C(OPMHPOBAHHOCTh TPAXKMAAHCKON TMO3MIIMK  OOYYaKOIIErocss KaK aKTUBHOTO |
OTBETCTBEHHOTO 4IEHA POCCUICKOrO 00IIIeCTRa;

OCO3HAHUC CBOMX KOHCTUTYIIMOHHBIX IIpaB H 065[33HHOCTeI>'I, YBAXXCHHEC 3aKOHaA U
MpaBoOIIOPA KA,



TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITEILHOCTH MIPU CO3IaHUH YUEOHBIX TPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENIbHbIX 33/1a4, BBITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO TO3ULUIO 110 OTHOILUEHHIO K SIBJIECHUSIM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YyMEHUE VYYUTHIBATb B CBOUX JICUCTBUSAX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIMIOJIHEHUS YYCOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOPOCOB OMOJIOTHUYECKOTIO COJIEPIKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTH POCCUNUCKON TPa’KIAHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHO#, ropaocTH 3a cBOMl Kpail, CBOIO

Ponuny, cBO SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIEE MHOMOHAIMOHAJIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOWICHHWE K IPUPOAHOMY HACJICIUIO W IaMATHHUKaM [IPHUPOABI,
JOCTHXXCHUAM Poccuu B HAYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CII0COOHOCTD OLCHUBAThL BKJald pOCCHﬁCKHX y‘léHbIX B CTAQHOBJICHUC MW PAa3BUTHC
6I/IOJIOFI/II/I, IMIOHUMAaHUS 3HAYCHUS OMOJIOTUHU B IIO3HAHUH 3aKOHOB IMpupoAkbl, B JKU3HU YCJIOBCKA U

COBPCMECHHOT'O O6H_ICCTB8.;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 # 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoa;
c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U MPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOSHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pPOJUTENSIM, CO3/aHMI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuwn;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

OCTECTUYCCKOC OTHOIICHUE K MHUPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAYYHOI'O U TEXHHUYECKOT'O
TBOpPYECTBA, CIIOpTa, Tpyaa, OGIJ_IGCTBCHHBIX OTHOMCHHﬁ;



MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHUs, (OPMHUPOBAHMA  KYJbTYPbI  310pPOBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€301acHOro oopasa *KHU3HH (3710pOBOE MUTAHNE,
COOJIIO/ICHHE TUTHEHUYECKUX TPABWII M HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IMIOHUMAaHHUEC M[CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOI'O W KOJIJICKTHUBHOI'O 0e30IacHoro
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbIO U JKU3HHU J'IIO,I[GI‘/'I;

OCO3HAHME IOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YNOTPEOICHMS aJIKOTroJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPyJ10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEILHO BBIMOJIHATH

TaKYyHO ACATCIIbHOCTD,

MHTEpEC K pa3nu4HbIM chepam mpodeccrnoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K OOPa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UICTOYHMKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILIEHUE YPOBHS 3KOJOTMYECKOM KYNbTYpbl: HMPUOOpPETEHHE OMbITa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOKHBIX IOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

OCO3HaHHE TJI00AILHOIO XapaKkTepa 3KOJIOTHYCCKUX HpO6J’I€M u HYTCf/'I HX PpCIICHUA,

CIIOCOOHOCTH MCITOIb30BaTh MPHOOpPETaeMbIe ITPU N3YYCHUN OMOJIOTHU 3HAHHS U YMEHHS
NPy pelIeHuH TpoOJieM, CBSI3aHHBIX C PAalMOHAIBHBIM IPUPOJIOINOIB30BaHUEM (COOIIOACHUE
MMpaBuJI MOBCACHUA B IIPUPOAC, HAIPABJIICHHBIX Ha COXPAHCHUC PABHOBCCHA B OKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUATUE ACUCTBUM, NPUHOCALIUX BpEJ OKpPYXKAlOLEH IPUPOIAHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;



HAJIMYKUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIbTYphI, OIMbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM JIESITETbHOCTH AKOJIOTMYECKONW HAMPABICHHOCTH;

8) IeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOILLECTBEHHOM IPaKkTUKH, OCHOBAHHOIO Ha JUAJIOTEe KYJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YHUTATEIbCKON KYJIbTYPbI Kak cpeacrBa
B3aHMOHeﬁCTBHH MCXKAY JIOAbMU U ITO3HAHWA MHPA,

MOHUMaHHUE cleuu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMS €€ poiu B (HOPMUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LI€JIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOILEM
MUpPE Kak O €IWHCTBE MPHUPOAbI, 4YelOoBeKa M OO0IIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIICHUH MTPOOIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJISi COBPEMEHHON IMBHUIIM3AIMN: 00ECTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM B 00ecrieueHus nepexoa K YCTOMYMBOMY Pa3BUTHIO, PAlliOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (YOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUH OMOJOTMYECKUX 3HAHUM B II€JIAX MOBBIIIECHUS 001IEH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPAaMOTHOCTH, KaK COCTAaBHOM YacTu (YHKIMOHAJIbHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

INOHUMAHHEC CYHIHOCTU MCTOJAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HaAYyKax,
CIIOCOOHOCTH HCITOJIb30BaTh moJiyda€MbIC 3HAHHA [JId aHajivu3a | OOBSICHEHUS SIBJICHUI
OKpPYKaromero Mupa " IMPOUCXOAAINNX B HEM PI3M€H€HPIIZ, YMCHHUEC [OCJIaTh 000CHOBaHHBIE
3aKJIIOYCHUS Ha OCHOBC HAYYHBIX (baKTOB U HUMCIOHIMUXCA AOaHHBIX C LCJIbIO IMOJTYYCHHA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OMOJIOTHYCCKUE 3HAHMS AJIL PCIICHUA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHUE LIEHHOCTH HAYYHOU JESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEpPhIBHOMY OOpa30oBaHHUIO M CamM0O00pa3oBaHUIO, K

AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUN 1O OHOJOTUM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDHI



MertamnpeaMeTHble pe3ylbTaThl OCBOCHUSI Y4eOHOTro mpeaMera «bHonorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIIIE EJTIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrus,
SIBJICHHE, TPOIECC, CHCTeMa, HAayuHbId (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIEPUMEHT U JPYrHue); YHUBEpCaJIbHbIE
yueOHble JeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00ECICUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMH OOy4aroIluxcs;
CIOCOOHOCTh o0y4aromuxcs HCI0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCalbHble y4yeOHbIe JEHCTBHMsS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

B pesymbraTe u3yueHuss OHOJOrMH HAa YpPOBHE cpenHero oomiero oOpa3oBaHUS Y
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHbIE YHUBEpCAJbHbIE yueOHbIE NEHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCaJlbHbIE Yy4YeOHbIE [EHCTBUS, PETYIATUBHBIE YHHUBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeTaHpe,I[MeTHBIe pPE3ybTaTbl OCBOCHUA IIPOTPaMMbl CPEIAHETO O6H.[€FO O6paSOBaHI/IH
JOJDKHBI OTpaXaTh:

ORy1aieHne YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMU I CTBUSIMH:
1) 6a30BbIe JJOrMYecKUe JeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMMU, OOOOIEHHs), PACKPBIBaTh CMBICI OHOJOTHYECKUX
HNOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU TOHATUSAMU);

OMpPCACIIATEL LCIW ACATCIBHOCTH, 3ajiaBasd IapaMCTPbl M KPUTCPHUHU HX AOOCTHUIKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUSA JUIsl OOBsICHEHHsS] (AKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTHL JIOTHUYCCKHUC PACCYKIACHUA (I/IHJIYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOTI/II/I),
BBIABJIATE 3daKOHOMCPHOCTU U IMPOTHUBOPCYHA B paCCMATPUBACMBIX ABJICHHUSX, (I)OpMy.l'II/IpOBaTB
BBIBObI U 3aKJIFOUYCHHUS,

IMPUMEHATH CXEMHO-MOJCJIBHBIC CPCACTBA JId NPCACTABJICHUSA CYHICCTBCHHBIX CBsI3El M
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX 06’LCKT3X, a TaKXcC HpOTI/IBOpC‘-II/Iﬁ pasHoOro poJa,
BBISIBJICHHBIX B pa3JIMYHbIX I/IH(I)OpMaHI/IOHHBIX UCTOYHUKAX,

paspabaTeiBaTh IJIaH pEIICHUS TMPOOJEeMBI ¢ Y4ETOM  aHauM3a HMMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;



BHOCHUTHb KOPPEKTUBBI B JIEATEIHLHOCTh, OIEHHWBATh COOTBETCTBHE PE3yJbTATOB IIENISIM,
OIICHUBATh PUCKH IMOCIICICTBUI IS TCIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUH JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEN0BATEILCKHE A€l CTBHSA:

BJIQJICTh HAaBbIKAMH Y4E€OHO-UCCIICI0BATEILCKOW U TTPOCKTHOM JEATEIbHOCTH, HaBBIKAMH
paspenieHus: mpooseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOMCKY METOJIOB
pemeHI/m HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘-IHBIX MCTOA0B ITIO3HAHUA,

HNCIIOJB30BaAThH paSJ'II/I‘-IHI)IC BUIbI ACATCIBHOCTH IIO HOJIyquI/IIO HOBOI'0O 3HaHUsA, €TI0
MHTEPIIPETAINU, TPEOOPa30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU

CO3JJaHuHn y‘~I€6HI)IX " COOMAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTI) HayT-IHI)If/i THUII MBIIIIJICHUS, BJIAACTh HayT-IHOI\/JI TepMI/IHOJIOFI/ICf/'I, KIIIOUYCBBIMH
NOHATHUAMHA U MCTOJaMHU,

CTaBUTh U Q)OpMYHI/IpOBaTB COOCTBEHHEBIE 3aJa4ud B 06p330BaTeHBHOﬁ JACATCIIBHOCTH U
JKU3HCHHBIX CUTYAIUIX;

BBIABIIATh IIPUYMHHO-CIICACTBCHHBIE CBSA3M U aKTyalU3MpOBaThb 3ajady, BBIABUIAThb
TUIIOTE3y €€ pELICHMs,, HaXOAUThb apryMEHThl I JIOKA3aTEIbCTBA CBOUX YTBEPKICHUH,

3a/1aBaTh MapaMETpPbl U KPUTCPHUUN PCHICHUA;

AHAIIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHUA 3alda4du pPE3YyJbTaTbl, KPUTHYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATHL U3BMCHCHUC B HOBBIX YCIIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHOoca CPEJCTB U CIOCOOOB JAEHCTBUS B
PO ECCUOHAIBHYIO CPEY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  TMPAKTUYECKYIO  00jacTu
JKU3HEACSTEIbHOCTH;

YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX MMPCIMCETHBIX O6J'IaCTCI71;

BbIJIBUT'aTb HOBBIC HJICH, NpCjiaraTb OpPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTH
HpO6JICMBI " 3a/la4u, JOIMYyCKAMHEC AJIbTCPHATUBHBIC PCIICHU .

3) pa6ora ¢ nngopmanmeii:



OPUEHTHUPOBATHCS B PA3NMYHBIX MCTOYHHMKAX MH(POpManuu (TeKcTe ydeOHOTro mocobws,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO Pa3IUYHBIX BHIOB U (OpM
NPE/ICTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTHBOPECYHBOCTD;

(GbopMyIHpOBaTh 3aMpOChl M TPUMEHSTH pa3jIMYHbIE METOABI MPH IOUCKE U OTOOpE
Ounonoruveckoi nHGOpMaIUU, HEOOXOUMOH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTaBICHUS OUOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpeJCTBA IpU paboTe ¢ OMOIOrMyecKon
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIbI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa30OBbIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJIETh HAaBBIKAMHM pACIO3HABaHWS W 3alIUThl WHPOpManuu, HHOOPMAIIMOHHOK
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH
1) o6omenne:

OCYHICCTBJIAAIT KOMMYHUKAIINHU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4aCTBOBATH B JJHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY 06CY)I(,Z[8.CMOI>’I TEMBI (YMCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUSA npezmaraeMoﬁ 3aa4yd, YUYUTbIBATb MHTCPEChl H
COr1aCOBaAaHHOCTD HO3I/II_II/II71 APYyrux ydaCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

pacrio3HaBaTb HeBep6aanHe cpeacrBa O6IJ.I€HI/IH, INOHUMATb 3HAYCHHUC COIIMAJIbHBIX
3HAKOB, NPCANOCBIIIOK BO3SHUKHOBCHHUSA KOH(l)J'H/IKTHI)IX chyauHﬁ, YMCTb CMATYATDh KOH(l)J'H/IKTI)I n
BECTHU IICPETOBOPLI;

BJIAZICTh PA3JIMYHBIMHA criocooaMu O6H_ICHI/I$I )51 B3aI/IMOI[eI>’ICTBI/I$[, INOHUMAThb HaMCPCHUA
APyrux J'IIOI[Cﬁ, NPOABJIATH YBAXKUTCIBHOC OTHOIICHHUEC K CO6CCCI[HI/IKy n B KOppeKTHOﬁ (I)opMe

(GhOopMyIUPOBATh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHs C WCIIOJb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHas eI TeJIbHOCTh:



MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW Y MHIUBUAYAIbHON pabOThI MpU
peIIeHNH OMOJIOTHYECKON TTPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS TPYIITOBBIX
¢dbopM B3aMOAEHCTBUS MIPH PEILICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH C Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 YICHA KOJUIEKTHBA,

[IPUHUMATh LIE€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATh
JIEUCTBUA 10 €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PaCIpPElesATh POJIM C Yy4ETOM

MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OLICHHUBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOI0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHICCTBIIATL MO3WUTHBHOC CTPATCrHMYCCKOC IMOBCACHHWEC B Pa3IMYHbBIX CHUTYyallUdX,
IMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh MHHUIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAIbHBIMU PEryJISITUBHBIMU J€fiCTBUSIMU:
1) camoopranu3anms:

HCIIOIL30BaTh OMOJIOTHMUECKHE 3HAHUS JJIsI  BBIABJIICHUA HpO6J’I€M H UX PCIICHHA B
JKHN3HCHHBIX U y‘Ie6HLIX CUTYyalUsIX,

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIe U CMBICIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSX M IOCTYIKAaX 0 OTHOLICHHIO K >KMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYKarolluX;

CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATEIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESITEIbHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELICHUs IPOOIEMBI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.



2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTb, OLUCHHUBATH
COOTBCTCTBUC PCIYJILTATOB LCJISAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN PEQIIEKCUU KaK OCO3HAHUS COBEPILAEMBIX JCHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMCTb OLICHUBATHb PUCKU U CBOCBPECMCHHO ITPUHUMATH PCIICHUS 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsTHE CeOsl H APYIHUX:

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMIMOKY;

Pa3BHUBAThb CII0COOHOCTH MOHUMATh MUD C MMO3UIUHN APYTOro 4CjI0OBCKaA.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS COJepaHUs ydeOHoro mpeamera «buomorus» Ha
yriay0néHHOM yYpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue PO UIHLHOTO
oOyuenus obydaromuxcs Ouonornd. OHU BKIIIOYAIOT: crienuuueckue sl OMOJIOTHH Hay4YHbBIE
3HAHUS, YMEHUSI U CIOCOOBI JEHCTBUN TO OCBOCHHUIO, MHTEPIPETAUU U TMPEeoOpa30oBaHUIO
3HaHWM, BUJBI JEATENBHOCTH MO MOJYYSHHIO HOBBIX 3HAHMNA M UX MPUMEHEHUIO B Pa3IMUHBIX
y4eOHBIX, a TakKe B pealbHBIX JKMU3HEHHBIX CHUTyanusx. lIpeaMeTHble pe3ynbTaThl
MPEACTABJICHBI IO TO1AM HU3YUEHHUS.

HpC,Z[MCTHLIC PE3YJIbTAThI OCBOCHUA yqe6H0ro npeameTa «buomorus» B 10
Kiacce NO0JIKHBI OTpaXkaTb:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUN B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpodJIeM paroHaILHOIO IPUPOAOIOIb30BAHUS, O BKJIa€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OMOJIOTUH;



BJIaJICHUE CUCTEMON OHMOJOTMYECKHX 3HAaHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJATAoIINe
OMOJOTHYECKHE TEPMHUHBI U TOHATHUA (PKWU3Hb, KJIETKA, OpraHu3M, METa0OJu3M, TOMEOCTas,
CaMOpETyJISILMSL, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOIr0 MOKOJIEHMS, pacLIeIIEHUs, YUCTOThI TaMeT, He3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleICTBeHHOW wu3MeHunBoctd H. V. BaBmiioBa), mpuHIUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIAICHUC OCHOBHBIMH MCTOJaMH HAYUYHOT'O NO3HAHUS, UCIIOJIB3YCMbIX B OMOJIOTMYECKUX
HCCICIOBAHUAX KHUBBIX 00BEKTOB (oanaHHe, HU3MCPECHUC, Ha6J'II-OI[eHI/Ie, 3KCHepI/IMCHT);

YMEHHUE BBIJIENATh CYLIECTBEHHBIE NTPU3HAKH: BUPYCOB, KIETOK MPOKAPHOT M 3YKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTEHHIA,
KMBOTHBIX U UYEJIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  >KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHA BELIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposkeHwust, aBTOTPO(PHOTO M TeTepoTPO(HOr0 TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MoCTIMOPUOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS,
MHAMBUAYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€He3a), B3aUMOJEWUCTBUS T'€HOB, IE€TEpO3HUCca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE yCTaHABJIMBATh B3aWMOCBSI3U MEXIy OPraHOMAAMH KIIETKH M UX (YHKIHSIMHU,
CTPOEHHMEM KJIETOK Pa3HbIX TKaHEH U uX (QyHKIUSMH, MEKAY OpraHaMH U CUCTEMaMU OPTaHOB y
pacTeHuil, JKMBOTHBIX W 4YeJNOBEKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M HX
GYHKIMSAMHU, MEXKAY dTanaMu OOMEHAa BEIIEeCTB, ATAalaMd KJIETOYHOTO HHKJIA M KH3HEHHBIX
[IUKJIOB OPTaHU3MOB, JTalmaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(deHoTUnoM u (hakTopaMu cpebl OOUTAHHUS;

YMCHHC BBIABJIATH OTIWMYHUTCIBHBIC IMPU3HAKU KUBBIX CHCTCM, B TOM YUCIIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC HCIIOJIB30BATh COOTBCTCTBYIONIHUEC APTYMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TEPMHUHOJIOTUIO
" CUMBOJIMKY IJI1 O0KA3aTCJIbCTBA POACTBA OPTaHNU3MOB PAa3HbIX CUCTEMATUYICCKUX T'PYIIIL;

YMCHHE PpCIIATh OMOJIOTHYCCKUE 3a/la4yy, BbIABJIATH MNPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HUCCICAYCMbIMU OMOJIOTHYECKUMHU mnmponeccamum M SABJICHUAMHU, [JCJIIATb BbIBOABI H
IMPOrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJIHATH Ja00paTOpHbIe U MpaKkTUYecKrue paboThl, COONI0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMCHHC BbIABUTATb THUIIOTC3bI, MPOBCPATH HX ISKCICPUMCHTAJIbBHBIMU CPCACTBAMU,
(I)OpMYJ'II/IpyH [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATBI U ACTIATh BIBOJBI;

YMCHHEC Y4YaCTBOBAaThb B yqe6HO-HCCHeI[0BaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHUHU H
MCEIHUIINHE, HpOBO)IPIMOfI Ha 0a3e MIKOJbHBIX HAay4YHBIX O6H_[eCTB, n Hy6J’II/I'-IHO MMpEaACTaBIATH
MOJIYYCHHBIC PC3YJIbTAThI HA YHCHUYCCKUX KOH(I)CpeHLII/IHX;



YMEHHE OIICHHBATh OSTUYECKHE acCHeKThl COBPEMEHHBIX HCCIEIOBaHUM B 00JacTH
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBICHHOE
M3MEHEHUE TeHOMA U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyymiel mpodeccuoHanbHOM e TeIbHOCTH
B oOyacTh OHMOJIOTMH, MEIUIHMHBI, OMOTEXHOJOTMH, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA,
NUIIEBOM TMPOMBILIUIEHHOCTH, YIJIYOJIsATh IIO3HABATENIbHBIA HWHTEpPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBHIOOP COOTBETCTBYIOIIEH mpodeccud W MPOJNODKEHHE OHOJIOTMYECKOTro
00pa30BaHus B OPraHU3aLUAX CPEIHEr0 MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaAHUSL.

[Ipenmernsie  pe3ynbTaThl  OCBOeHHs ydeOHoro mpeamera «buonorms» B 11
Knacce JOJDKHBI OTpaXkarTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YeOBEUeCTBa, a TaKKe B PEIICHUU BOIIPOCOB
PAIMOHATILHOTO TPHPOIOIOIB30BaHUsA, ¥ B (OPMHUPOBAHWUH I[IEHHOCTHOTO OTHOIICHUS K
npupoje, oOLIeCTBY, YENOBEKY, O BKIJIAJE€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BJIAJIETh CUCTEMON OMOJOTMYECKUX 3HAHHMA, KOTOpas BKIIOYAET ONMpPEICIICHHS U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
J9KocHucTeMa, Ouocdepa), Owomornueckue Teopur (dBosrOIMOHHAs Teopuss Y. JlapBuHa,
CUHTEeTHUecKass Teopusi 3Boitouun), yueHus (A. H. CesepuoBa — 0 myTAX M HalpaBICHUSX
sBostony, B.M. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTuyeckoro paBHosecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bspa), npaBuna (mMunumyma lO. JIuOuxa,
HKOJIOTHUECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «vupa PHK» V. I'mnGepra);

YMEHHE BIaJeTh OCHOBHBIMH METOJAaMH HAayYyHOTO TIO3HAHHMS, HCIOIb3yEeMbIMH B
OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX OOBEKTOB M DKOCHUCTEM (OHHC&HI/IG, HN3MCPCHHUC,
HaOJI0JIeHNe, SKCIIEPUMEHT), CIIOCO0aMHU BBISIBIICHHS M OLCHKHM aHTPOIIOTCHHBIX U3MECHEHHH B
HPUPOJIE;

YMCHHUEC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHJIOB, 6I/IOFGOIICHO3OB, OKOCHUCTEM H
O6uocepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJIONATPUYECKOTO0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS JIBHKYIIUX CHII SBOJIIOLIUU
Ha FeHO(i)OHJI MomyJadanuu, HpI/ICHOCO6HeHHOCTI/I OpraHu3sMoOB K Cpcac O6I/ITaHI/I$I, qepeaoBaHusd
HaIlpaBJIEHUH 3BOJIIOLINHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUEC YCTAHABJIMBATH B3aUMOCBA3U MCXKAY MNpoLEeCCaMH 5SBOJONHH, ABUKYIIUMU
CHJIaMH aHTPOIIOI€HE3a, KOMIIOHCHTaAMU PA3JIMYHBIX 3KOCHUCTEM H HpI/ICHOCO6J'IeHI/I$[MI/I K HUM
OpTraHHU3MOB;

YMEHHUE BBISBISATH OTJIMYUTENbHBIE MPHU3HAKUA JKUBBIX CHCTEM, IMPUCTOCOOIECHHOCTH
BUJIOB K cCpene oOuTaHus, aOMOTHYECKMX U OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMIMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX M3MEHEHHI B IKOCHCTEMax CBOEH
MECTHOCTH;



YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY U1 JOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHUCTEMAaTHYECKHX TpYII,
B3aMIMOCBSI3M OPTaHM3MOB M Cpebl OOWTaHUs, IMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTHU
COXpaHEHHUsT MHOrooOpaszus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
4eJI0BEUECTBA;

YMCHHC pCIIaTh OMOJIOrHYSCKHUE 3a/la4i, BbIABJIATL HNPUYIUHHO-CIICACTBCHHBIC CBA3U
MCXKAY HCCICAYEMbBIMU OMOJOrHYECKUMU mnmponeccaMu M ABJICHUAMM, JCJIaTb BbBIBOABI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONI0IATh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMCHHUEC BbIABUI'aTb THUIIOTE3bI, IIPOBCPATH HX OKCIOCPUMCHTAJIIBHBIMHU CpPCACTBAMU,
(bOpMy.]'II/Ip}UI eJIb UCCIICA0OBaHMs, aHAJIM3UPOBATh ITOJTYUYCHHBIC PE3YJIbTAThl U ACJIaTh BHIBO/BI,

YMCHHEC Y4YaCTBOBAThb B yqe6HO'HCCHe,HOBaTeHBCKOﬁ pa60Te 10 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIHUIINHCE, HpOBOI[HMOfI Ha 0ase MIKOJIbHBIX Hay4YHBIX O6HI€CTB, u Hy6JII/I'-IHO MMpeaACTaBIATh
MMOJIYYCHHBIC PE3YJIbTAThl HA YHCHUYCCKUX KOH(I)epCHLII/ISIX;

YMEHHUE OICHUBATh THUIOTE3bl M TEOPHH O TPOMCXOXJICHUM JKU3HHU, YEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0AX MPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBIISTh OCO3HAHHBINA BBIOOP Oyaymiel mpoecCHOHATBHOM e TeIbHOCTH
B oOmacTu OHOJNOTHH, SKOJOTHH, IPHUPOJONOIB30BAHHSA, MEIUIMHBI, OWOTEXHOJOIHH,
IMCUXOJIOTUHU, BCTCPpUHAPHU, CCILCKOI'O XO3ﬂﬁCTBa, HHHICBOfI MMPOMBIIIJICHHOCTH, yTJIyﬁH?ITI)
[IO3HABATENbHBI WHTEpEC, HANpaBICHHbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILIEH
npodeccun U MPOJODKEHHE OMOJIOrMYecKoro oOpa3oBaHMs B OpraHM3alUsX CpPEIHEro
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.






