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MNOACHUTEJIBHAS 3AITUCKA

[Iporpamma no yuebHomy npeamety "buonorus” (nanee - 6uonorus) Ha ypoBHE CpeJHEr0 00IIEro
oOpa3oBanus pa3zpaborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuun
B Poccuiickoit @enepanmuny, PI'OC COO, Konnenuuu npenoaasanus yueoHoro npeamera «buomnorus»
Y OCHOBHBIX MOJIOXEHUH (enepanbHOl paboueil mporpaMMbl BOCIIUTAHHUS.

VYueonsiii npeamet «buosorus» yriryosnéaHoro ypoBHs nzydenus (10—11 kmaccer) sBIS€TCS OJHUM
13 KOMIIOHEHTOB IpeAMETHON obOsactu «EcTecTBeHHO-HayuyHble IpeaMeThl». COrylacHO IMOJIOKEHUAM
OI'OC COO npoduibHble ydeOHBIE MNPEIMETHI, HW3ydaeMble Ha YIIyOJIEHHOM YpOBHE, SIBISIOTCS
cnocoboM auddepeHuranuu o0y4eHUs Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHWsS W MPU3BaHbBI
00EeCreYynTh  NPEEeMCTBEHHOCTh  MEXIY OCHOBHBIM  OOLIMM, CpeIHUM  OOIIMM, CpEeIHUM
npodecCHOHAIBHBIM M BBICHIMM OOpa3oBaHHeM. B To e Bpems KaKIblii U3 3TUX y4eOHBIX NMPEAMETOB
JOJDKEeH OBbITh OpPHUEHTHUPOBAH Ha NPUOPUTETHOE pEIIeHHEe O0pa30BaTENbHBIX, BOCIUTATEIbHBIX U
Pa3BUBAIOMIMX 33/a4, CBS3aHHBIX C MpOoQopHUeHTANHEH 00yJaromUXCcs U CTUMYJIMPOBAaHHEM HHTEpeca K
KOHKPETHOH 00JacTh HAay4YHOTO 3HAHUSA, CBS3aHHOTO C OHMOJOTHEH, MEAUIMHOMN, HKOJIOTHEH,
IICUXOJIOTHEH, CIIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma o yueOHOMy nipenmMety "buonorusa" ma€t npencraBlieHne O ETU U 3a/1adaX U3ydeHHs
yuebHoro npeameta «buonorus» Ha yriayOnE€HHOM ypOBHE, OINpenensieT o0s3areabHoe (MHBAPUAHTHOE)
IIPEIMETHOE COJEP/KAHUE, €TI0 CTPYKTYPUPOBAHME IO pa3fenaM M TeMaM, paclpeleleHHe 1o Kiaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh M3yU€HUs Y4eOHOro Marepuajna ¢ Y4ETOM MEXKIIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTro Ipolecca, BO3PACTHBIX 0coOeHHOocTel oOyuaromumxcs. B
nporpaMMe 1o OWOJIOTHH peajn30BaH NMPHHIUI MPEEMCTBEHHOCTH C W3YUYE€HHEM OHMOJIOTUH Ha YpPOBHE
OCHOBHOT0 0011ero 00pa3oBaHus, OJarogapsi 4yeMy MpocMaTpUBAETCsl HAPABIECHHOCTh Ha MOCIIEIYIOIIEe
pa3BuTHE OHMOJOTMYECKMX 3HAHWH, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, HKOJIOTHYECKOTO MBIIUICHHUS, TPENCTaBICHUH O 3I0pOBOM o00pa3e KH3HH, Ha
BOCIIUTaHHE OEpeKHOTO OTHOUICHHS K OKpY»Karouleil mpupoaHoil cpene. B mporpamme mo Ouonoruu
TaKkXe MOKa3aHbl BO3MOXKHOCTH yuyeOHoro mpenmera «buosnorus» B peanuzanuu tpedoBanuii ®I'OC
COO x mIaHMpyeMbIM JIMYHOCTHBIM, METANPEAMETHBIM M IpPEIMETHBIM pe3yjabTaTaM OOYy4YeHHUS U B
(GbOopMHPOBAaHUN OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATENHHOU JEATETFHOCTH OOYYaIOMIUXCS 110 OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CpPEeHEro o0uiero o0pa3oBaHusl.

YueOnsii mnpeamer «buosorus» Ha yYpOBHE CpeaHEro o0mero oOpa3oBaHHS 3aBepIIacT
Ouosiornyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHUPOBAH Ha pACHIMpPEHHE U YIIyOJieHHMEe 3HaHUi
o0yJaromuxcs O XKUBOM HPUPOJAE, OCHOBAX MOJICKYJISAPHOHW W KIETOYHOW OMOJIOTHH, SMOPUOJIOTHH H
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUHN, OMOTEXHOJIOT UM, SBOIIOIIMOHHOTO YUE€HHUS U IKOJIOTHUH.

N3yuenune yweOHOoro mnpeamera «buoiorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJITOTOBKY OO0YyYaroIMXCsl K MOCJHENYIUIeMy MOJIYyYeHHI0 OMOJIOrMYecKoro oOpa3oBaHMs B By3axX U
OpraHM3alusaX CpeaHero mnpodeccruoHaabHOro obpazoBaHus. OCHOBY €ro COAEpX aHHS COCTAaBISET
cucreMa OMOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX NPU H3YYEHHHM OOYYAIOUIMMHUCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3/eloB OMOJIOTHU Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 knaccax atu
3HAHUS TOJYYaloT pa3BUTHE. Tak, pacHIMpeHbl U YIiIyOJeHbl OMOJIOTMYECKHE 3HAHHUS O pPACTeHHMSX,
KMBOTHBIX, TpU0ax, OaKTEepUsAX, OpraHU3ME YEJIOBEKa, OOIINX 3aKOHOMEPHOCTSIX )KU3HHU, JOTOTHUTEIHHO
BKJIIOUEHBl OMOJIOTUYECKUE CBEJECHUS TNPUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOPHIE MOXHO
UCTOJIb30BaTh KaK OPUEHTHUPHI Ui MOCIEAYIOIero Beidopa npodeccun. Bo3mMoxkHa Takke MHTETrpaiys
OMOJIOTMYECKHUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSAMU, ITOJTYIEHHBIMU 00YYAIOIUMHUCS TTPU U3YUCHUH
(bU3UKH, XUMUH, Teorpaduu U MAaTEMaTUKH.

CtpykTypa mporpamMmsl 1o yue6Homy npeametry "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
ABOJIIOLIMOHHBIA MOAXOABI K M3ydyeHHto Owuonoruu. CorjacHO UM, U3y4alOTCid CBOWCTBA W
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3aKOHOMEPHOCTH, XapaKTEPHbIE JJI JKUBBIX CHUCTEM pA3HOIO YPOBHSA OpPraHU3alMM, SBOJIIOLMH
OpPraHMYECKOTO MUpa Ha 3emJiie, COXpPAaHCHUsT OMOJIOTMUECKOTO pa3HooOpasus TuraneThl. Tak, B 10 kiracce
U3YYalOTCSl OCHOBBI MOJIEKYJISPHOW M KJIETOYHON OWOJIOTMH, AMOpPUOJIOTUM M OHOJIOTUU PpPa3BUTHS,
TCHETUKUM U CEJCKIHH, OUOTEXHOJIOTMHM W CHUHTETUYECKOH OHMOJOrMH, aKTyaJlu3UpYIOTCS 3HAHUS
oOydJaroruxcsi Mo OOTaHHUKE, 300J0THMH, aHATOMUHM, (U3HOJIOTHH yenoBeka. B 11 kmacce um3ywarorcs
HBOJIIOIIMOHHOE YYEHUE, OCHOBBI IKOJIOTUU U ydeHHe 0 Ouocdepe.

YueOHslii peameT «bruonorusy npu3BaH 00eCMEYUTh OCBOCHHE OOYYAIOIIUMUCS OMOIOTHUYECKUX
TEOpPUN U 3aKOHOB, UJICH, MPUHIIMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa, 3HAHUH O CTPOCHUH, MHOTOOOPAa3HH M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMYJISIIH,
OMOIIEH03a, DKOCHUCTEMBI, O BBIJAIONIMXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEAOBAaHUIX B
OHMOJIOTUH, MPUKIATHBIX acleKTax OWONOTHYeCKUX 3HaHUU. JlJis pa3BUTHUA M TOJJEp’KaHUS HWHTEpeca
oOyyaromuxcs K OHOJOTMM HapsiAy CO 3HAUUTENBbHBIM OOBEMOM TEOPETHYECKOIO MaTrepuana B
COJIEp’)KaHUU MPOTrpaMMbl 110 OHOJOTMU MPEILYCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBJIEHUS U
pa3BUTHS TOM WM MHOM 00acT OMOJIOTUH, BKIIAJJOM OTE€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pELICHHE
BOKHEHIINX OMOIIOTUYECKUX U IKOJIOTHUECKUX MPOOIeM.

Ilenp wu3yueHuss yweOHoro mnpeamera «buonorus» Ha yriyoJi€HHOM YpOBHE — OBJaJIEHUE
00yUaIOIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3aIiK KUBBIX CUCTEM Pa3HOTO paHTa
U MpHOOpETeHHE YMEHUIl HCIOIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUM HHTEpeca K ONpeAenEHHON
o0jacT mNpoQecCHOHANbHON JESTeNbHOCTH, CBS3aHHOW ¢ Ouosiorued, wiM K BBIOOpY Yy4yeOHOro
3aBeJICHUS U1 IPOJIOJKEHUSI OMOJIOTHYECKOT0 00pa30BaHMsI.

JlocTmkeHne Uenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha yriayOI€HHOM ypOBHE
o0ecreynBaeTcs pelieHueM CIIEAYIONX 3a/1ay:

OCBOCHHME OOYYaIOUIMMUCA CHCTEMBbl OHOJOTMYECKMX 3HAHUNA: 00 OCHOBHBIX OHOJOTHUECKUX
TEOpUSAX, KOHLEMIUAX, TUIMOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBWIaX, COCTaBISIOLIUX
COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KapTUHY MHUPA; O CTPOECHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTMYECKUX CUCTEeM (KJIETKa, OpraHu3M, MOMYJISAIHs, BUI, OnoreoleHos, ouocepa); 0 BbIIAIOIIMXCS
OTKPBITUAX U COBPEMEHHBIX UCCIIEA0BAaHUAX B OMOJIOTHH;

O3HaKOMJICHHE OO0YyYaromMXCsi C METOJaMU TO3HAaHHUs >KUBOM TMPUPOIBI: HCCIEI0BATEILCKUMU
MeToAaMHu OMOJIOTMYECKUX HayK (MOJIEKYJISPHOM M KJIETOYHOM OHMOJIOTHH, SMOPHOIOTMU U OHOIOTUH
pa3BUTHSA, TEHETUKH M CEJIEKIMH, OMOTEXHOJOTMHM U CHUHTETHYECKOM OMONOruM, MajieoHTOJOTHH,
HKOJIOTUH); METO/IaMU CaMOCTOSITEIbHOTO MIPOBEICHUSI OMOJIOTMUECKUX UCCIeI0BaHUN B J1a00paTOpuu U
B IIpupojie (HaO0eHIEe, N3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUE OOY4YalOIMMUCA YMEHHUAMH: CaMOCTOATEIbHO HAXOAWTh, AaHAJIM3UPOBATh U
UCTOJIb30BaTh OHOJIOTHYECKYI0 HH(POpPMAIMIO; MOJIb30BAThCA OMOJIIOTHYECKON TEepMUHONOTHEH WU
CUMBOJIMKOM; YCTaHaBIIMBaTh CBSI3b MEXIY pa3BUTHEM OHOJIOTMM M COLMAJIbHO-D)KOHOMUYECKUMHU U
HKOJIOTMYECKUMHU TPOOJIEeMaMH YEJIOBEYECTBA; OILICHUBATh IMOCJIEACTBUS CBOEH JI€ATEIBHOCTH TIO
OTHOLICHUIO K OKpYKalolled NpUpOAHOI cpene, COOCTBEHHOMY 370POBBIO M 3/10POBBIO OKPYXKAIOIIUX
JmoJiel; 00OCHOBBIBaTH M COOJIOAATH MEpPHl MPO(PUIAKTUKM HHQPEKIMOHHBIX 3a00JIeBaHMM, MpaBuiIa
NOBEJEHUsI B TpHUpOJe M obecreyeHus Oe30MacHOCTH COOCTBEHHOM IKHU3HENESTEIbHOCTH B
Ype3BbIYAHBIX CUTYallUAX MPUPOJHOIO M TEXHOTEHHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE Yy OOYYaIOIIMXCS MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Tpolecce
3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUSIMH W COBPEMEHHBIMM MCCIEJAOBAHUAMU B OHOJIOTHH,
pellaeMbpIMi €10 IpoOiieMaMH, METOJOJIOTHEH  OMOJOTMYeCKOro  HCCJEIOBaHMs, IPOBEACHUS
HKCHEPUMEHTAIBHBIX UCCIIEOBAHUH, pelieHHss OMOJOTHYECKUX 3a/1a4, MOJIEIMPOBAHUS OMOIIOTHYECKUX
00BEKTOB M MPOIECCOB;
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BOCIIUTaHHE y 00YYaIOUIMXCS IIEHHOCTHOTO OTHOILEHHS K KUBOM MPHUPOJIE B LIEJIOM U K OT/IEIbHBIM
e€ oObeKkTaM © SBICHHSM, (OPMHUPOBAHHWE SKOJOTHYECKOH, TCHETHYCCKOW TPaMOTHOCTH, OOIIeH
KYJIbTYpPbI IOBEJICHUS B IPUPO/IE; HHTETPAIIH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne OOYYalOUMMHUCS KOMIETEHTHOCTH B  PAalMOHAIBHOM IMPUPOJIOINOJIB30BAHUH
(coOmroeHre MpaBWJI TOBEACHUS B TPHUPOJAE, OXpPaHbl BUJIOB, dKOCHUCTEeM, Ouochepbl), COXpaHECHUH
COOCTBEHHOTO 3/I0POBbSI U 3[0POBBSl OKpYKaIOWUX JIofel (coOmoaeHuss mep NpodUIaKTUKA
3a0oneBaHul, oOecriedyeHne O€30MacCHOCTH IKU3HENEATENIbHOCTH B  YPE3BBIYAMHBIX CHUTYalUsAX
MIPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs OMOJIOrMYECKUX 3HAHUI U YMEHU B
MTOBCETHEBHOM JKU3HH;

CO3JIaHHE YCIIOBHH JUIsl OCO3HAHHOTO BHIOOpa 00YYaIONIMMHUCS MHIUBHIYaJIbHON 00 pa3oBaTeIbHON
TPAeKTOPUHU, CIOCOOCTBYIOLIEH  MOCIENyIIeMy MNpoQecCHOHATbHOMY  CaMOOIPENENICHHI0, B
COOTBETCTBHHM C MHIUBUAYaTbHBIMU HUHTEPECAMHU U OTPEOHOCTSIMH PETHOHA.

OO1iee yuCIO 4YacoB, OTBEJCHHBIX HA HM3Yy4Y€HHE OHOJIOTMM Ha YIIIyOJEHHOM YpPOBHE CPEIHErO
obmero obpazoBanus, coctaBisgeT 204 yaca: B 10 kimacce — 102 yaca (3 vaca B Heneno), B 11 kimacce —
102 gaca (3 gaca B He/IeTIO).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOyUeHUS OHMOJOTUU OCYIIECTBISAETCS C
yu€ToM crietu(UKH ero cofiepaHus U HaPaBIEHHOCTH Ha MPOAOKEHNE OMOJIOrHYecKOro 00pa3oBaHus
B OpPTaHU3aLUAX CPEIHEro NPOPecCHOHATIBHOTO U BBICIIET0 00pa30BaHuUsI.

OO0s13aTeNbHBIM ~ YCIIOBUEM TIpU OOydeHHUH OWoNorMM Ha YriyOJEHHOM YpOBHE SIBIISETCA
MpOBeJIeHUE JTa0OpaTOPHBIX W MpakTHUecKuXx paboT. Takke ydacTHe OOy4YarolUXCsl B BBHITOJHEHHH
MIPOEKTHBIX U y4eOHO-UCCIIEOBATENbCKUX padOT, TEMaTHKAa KOTOPBIX ONPEIEISAETCS YUUTEIEM Ha OCHOBE
HUMEIOIIUXCS MaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBUH.

«Touka pocra»:
IIporpamma peanusyercsi ¢ HCIOJb30BaHUEeM 00opyaoBaHus «Todka pocTa» ecTeCTBEHHO-
HAYYHOH M TEXHOJOTMYECKOi HANIPABJICHHOCTH.






COILEPKAHUE OBYUYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIICIIEHHOE  KVPCUBOM, HE BXOJUT B  IIPOBEPKY
rocynapcTBeHHOU utorooi arrecranuu (I'UA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast Ouosiorusi — KOMIUIEKCHasi Hayka. Kpatkasi ucrtopusi pa3BUTHS OHOJIOTHU.
buonornueckne Hayku M u3ydaemble MUMH MpoOsiembl. DyHIaMEHTAIbHbIC, MPUKIAAHBIE U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAHUSI B OMOJIOTUH.

3naueHue Ouonorud B (HOPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. IIpodeccun, cBszanHble ¢ Ouonorueil. 3HadeHHe OWONOTHMM B TMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA: MEJHIIMHE, CEJIbCKOM XO3SWCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. ['apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, WM. M. Meunukos, H. M. Basuwios, H. B.
Tumodees-Pecosckuit, . Yorcon, @. Kpuk, JI. K. benses.

Tabnuuel u cxempl: «CBA3b OMOJOTUU C APYTUMU HaykaMu», «Crucrema OMOJOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M X U3yYeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus ouonaoruu. CBOWCTBA KUBBIX CUCTEM: €IHHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAOYEHHOCTH
CTPYKTYPBL,  OTKPBITOCTb, = CAMOOPraHMU3alus, CaMOBOCIIPOM3BEIECHUE, Pa3qPakKUMOCTh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIM, TKAaHEBBIMH,
OpraHNU3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 9KOCHUCTEMHBIN (OHMOTeoIIeHOTHYECKHIT ),
o6uocdepuspiil. IIporeccsl, mpoucxoasime B KUBBIX cucTteMax. OCHOBHbIE NMPHU3HAKH >KHUBOTO.
XKuznp kak ¢popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HuBble CUCTEMbI Ha pa3HbIX
YPOBHSX OpraHU3aliu.

N3ydenne xuBbIX cucTeM. Metoasl Ouonormueckoil Hayku. Habmionenue, mzMmepeHue,
JKCHEPUMEHT, CHCTEMaTh3auus, MeTaaHanu3. [loHsTMe O 3aBUCMMONM U HE3aBUCUMOM
nepeMenHoi. IlmanupoBanue »skcnepumenta. llocraHoBka u mpoBepka rumnote3. Hynesas
runote3a. [loHsiTue BEIOOPKH U €€ JOCTOBEpHOCTh. Pazopoc B Omonornueckux naHHbX. OneHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpUUMHBI MCKaXXEHUs PE3yNbTATOB SKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuper u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HH», «bBHOJIOrMYECKHEe CHCTEMBI,
«CBoliCcTBa )KMBOH MaTepUn», «YpOBHU OpraHU3aLUU KUBOU NPUPOIbD), «CTpOEHUE KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpraHoOB  YEJOBEUECKOI'O  OpraHU3May,
«buoreoneno3y», «buocdepa», «MeToabl U3yUEHUS KUBOU MIPUPOIBI».

Oo6opynoBanue: 1a60paTopHOE 00OPYIOBAHUE JIJISl IPOBEACHUS HAOIOICHUH, H3MEPEHUH,
JKCIEPUMEHTOB.

IpakTuyeckas padora «/cnonap30BaHUE PaA3IUYHBIX METOJIOB IPHU H3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buosiorust KJieTKku
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KneTtka — cTpykTypHO-(QYHKIIMOHANIbHASL €JUHULIA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTtoabl MOJEKYISPHOW M KJIETOYHOM OHOJOTMH: MHUKPOCKOMHMSA, Xpomartorpadus,
anexkTpodope3, METOJ  MEUEHBIX aToMoB, nuddepeHmanbHoe UEeHTPUGYTUpOBAHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAs MUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyieHue Kiemox.

JdemMoHcTpanuu

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

Tabauupbl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOMm», «McTopust
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpPENapaThl PacTUTENbHBIX, *UBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOMOB KJIETOYHOH Owmosioruu (Xpomatorpadmus,
anektpodopes, nupdepenunansHoe neHrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPO3JIEMEHTh. Bona u €€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYIIALHNN.
MuHepanbpHble BellecTBa KJIETKH, UX Ouosiornyeckasi posib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonmorndyeckue noamumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKoBON MoJieKyinbl. [lepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, yeTBEpTUYHAs CTPYKTyphl. JleHarypauusa. CBoilcTBa OelKOB.
Knaccudukamnus 6enkoB. buonoruueckue GyHKIMN 0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapubl, AUCAXapHUIIbL, OJUTOCAXapHIbl W Tonucaxapunbl. OOmmit
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBAa yIyeBOoloB. buonorndeckue QyHKuuu
YIJIEBOJIOB.

Jlummasl.  T'mapodumeHO-THApOPOOHBIE  cBoiicTBa.  Kiaccupukanumss — TUIMHAIOB.
Tpurnuuepunsl, pochoaunuibl, BOCKU, cTepouipl. bruonornyeckue ¢pynkuuun aunuaos. O6mue
CBOICTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. IHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykimeoTuusl.
[punmun xkommuementapHoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas crimpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunsr PHK. ®ynkuuu PHK B kneTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiekyine AT®. buonornueckue
¢bynxkuuun  AT®. BoccraHoOBIEHHBIE TEPEHOCYMKH, UX (YHKIMU B KJIETKe. [[pyeue
HYKaeo3uompugochamol (HTD). CexBennpoBanue  JIHK.  Memoowi  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NYECKHE MCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderupoeanue cmpykmypol u  @QYHKYuUL
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHAL0208.

JdeMmoncTpanumn

Hoptpersr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXHBOW IPHUPOIE»,
«PacrnpenenieHrne XMuMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.
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Tabnuuer u cxemsl: «llepuoguueckas TabmuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemlectBa B cocTaBe OpraHu3MoBy», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTypbl O€JIKOBON MOJEKYNbl», «CTpOoeHHE MOJIEKYN YrieBoI0B», «CTpOeHUE MOJEKYI
aMnuIoB», «HykienHoBble KUCIOTED, «CTpoeHre MOsEeKynbl ATD».

O6opynoBaHue: XMMHUECKasl IOCya U 000pyA0BaHHUE.

JlabopaTtopHasi padora «OOHapykeHHE OCITKOB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIHI.

JlaGopaTopHas padora «lccrnenoBanne HYKJICHHOBBIX KUCIIOT, BBIIEICHHBIX M3 KIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. Ctpoenue n QyHKUMH KJIETKH

Tunel KIETOK: dyKapHOTHYeCKass W Tpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mpokapuoTHYeCKOM KieTku. KieToyHas cTeHka OakTepwii ©  apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOoTPOo(PHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKApPHOT B OMOIIEHO3aX.

Crtpoenue u (QyHKIIMOHHPOBAHUE DYKAPUOTUYECKOM KieTku. [lmasmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa IuiasmMaTHueckod wmemOpaHbl. TpaHCHOpT BelIeCcTB —uepes
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomymponurnaemocts memOpansl. PabGora
HaTpUH-KaJIMEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, (paronuros. Dx3o1uuTo3. Kierounas creHka.
CtpykTypa v QYHKIIUU KIETOYHON CTEHKHU pacTeHUi, TprOOB.

Hurormazma. Iluro3zons. Ilurockener. JIBmwkenue muToriasMbel. OpraHouibl KICTKH.
OnnomeMOpaHHBIC OpraHOMIBI KJIETKHU: dHHoriazMarnueckas cetb (DIIC), anmapat [Nombmxw,
JU30COMBI, UX CTpoeHHE W (YHKIMH. B3auMOCBS3b OJHOMEMOpPAHHBIX OpPTaHOWIOB KIIETKH.
CrpoeHue rpaHyIsIpHOTO peTHKylymMa. Mexanuzm Hanpasienus 6Oenxoe 6 JIIIC. Cuntes
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpan. [mamkuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekpetopHast pyHkius anmapata [onbmku. Moouguxayus
benxog 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoorcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyomnu pacTuTenbHbIX KieToK. Knerounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KJIETKH: MHUTOXOHIPHUH, IUIACTUIBL [Ipoucxoosicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepeosckosckuii, JI. Mapeynauc). CtpoeHue u
GYHKIOMM  MUTOXOHApW © macTuld. [lepBUYHBIE, BTOPHUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opranousl kietku CtpoeHne M QyHKIIUM HeMEeMOpaHHBIX OpraHOWIIOB
KkieTku. PuGocombl.  [lpomesicymounvie  unamenmol. MuUKpOPUIAMEHTBL. AKmMuHo8ble
Muxkpogunramenmol. MpbIlIeUHbIE KICTKH. AKMUHOBblE KOMNOHEHMbl HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Knetounslii mnentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
MuxkpoTtpybouku nuroriasmsel. LlenTpuons. berku, accoyuupoeanuvie ¢ MUKpoguiameHmamu u
Muxkpompybouxamu. Momopnoie 6enxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHHE U (DYHKIIHH.
SAnepHpiii 6eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
spe. dyxpomamun u eemepoxpomamur. belku XpoMaTHHa — TUCTOHBL. JJuHamuxa s0epHou
060.10uKU 8 Mumo3e. Hoepuulii mpancnopm.

Knetounsle  BkmtoueHusi. CpaBHHUTENbHAsT  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu
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IToptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE HYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIeTKN», «CTpOEHHE PAaCTUTEIBHON KIETKN», «CTpoeHue MUTOXOHAPUMN», «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaThl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepruaIbHbIX KIETOK.

JlabopaTopHnas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KJI€TOUHOI MEMOpaHbI».

JlabopaTtopnasi pabora «lccinenoBanue miaa3Moiau3a M JI€IUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHne NBUKEHUS IUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U MpeBpPalllecHUe JHEPTrUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH ¥  TeTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX IHpoleccax.
Ouepretuyeckoe obecneueHne kieTku: npeBpameHne AT® B oOMeHHBIX MHpoleccax.
@depMeHTaTUBHBI XapakTep peaklUui KJIETOYHOTro Merabonu3ma. DEepMEHThI, X CTPOEHHUE,
cBoiictBa um MexaHusM jaeiictBus. Kodepmentsl. Otnuums (hepMEHTOB OT HEOPraHMYECKHX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BELIECTB B KieTke. DOTOCHHTE3. AHOKCUceHHbll U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yewmpa. Ponb xmopomiactoB B mporecce porocunteza. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cs., Cy. u CAM-munvr ghomocunmesa. TIpoayKTUBHOCTH (HOTOCHHTE3A.
Brnustaue pa3nuaHbIX PaKTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XemocuHre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYIOIIKE
OakTepuH, xeae300aKTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Bunbl OpokeHus. [IpoaykTel OpoXeHHS M MX HCIIOIB30BAHNE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJIOTMH U BO30YyIUTENH
00J1e3HEH.

AdpOoOHBIE OpraHW3Mbl. DTambl YHEPreTHUYecKOoro oOmeHa. [loAroTOBHUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACILEIUICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, UM KIETOYHOE JibIXaHue. Poiib MUTOXOHApPUHN B mpoleccax
ouosornueckoro okucieHus. lluknnyeckue peakiuu. OkuciutenbHoe (ochoprimpoBaHue.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATPD-
cunmaswl. llpenMyiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOT0 0OMEHa.

JdemoncTpanuu

[optpersr: x. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuemn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, 000pYyI0OBaHUE JJISl HPUTOTOBJICHUS MTOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MIpUMEpPE aMUIIa3bl WIM KaTajaasbl)».
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JlaGopaTopHasi pabGora «/3yyeHue (EpMEHTATHBHOIO pAaCLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JlabopaTtopHasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A K XEMOCHUHTE3a».

JlaGopaTopHas pabdora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IBIXAHUS.

Tema 7. Hacneacreennast uHGpopMauus M peajus3anus eé B KiIeTke

Peakuun matpuuHoro cunresa. [I[pyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOM uWHpoOpMmauuu. ['eHeTWdecKkHii KoJi, €ro CBOICTBa.
Tpanckpunuusa — matpuusbiil cunTe3 PHK. IlpuHIMnel TpaHCKpUNIMKA: KOMIUIEMEHTaApPHOCTD,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. Co3speganue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancmsiiust 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GumocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciaot. Pons pubocom B 6uocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu cerog. OpraHuzanus reHoMa y MpoKapuoT U
JYKapuoT. Perymsius akTMBHOCTH T'e€HOB y mpokapuotT. ['mmore3a omepona (P. XKakoo, XK.
Mano). Monekynapnvie mexawnusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perynsiys 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupychbl — HekieTouHble (OpMBI KU3HU U 0ONIUraTHble mapasutbl. CTpoeHHe MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETPOBUpPYCOB, OakrtepuodaroB. JKuszunenmwiti yukn JHK-codeprcawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpamuas mpaHckpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboieBaHusi uenoBeKka, JKHUBOTHBIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buounghopmamuxa: unmeepayus u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux OanHvlx. Hanomexmonoeuu 6 oOuonocuu u meouyure. Illpocpammupyemvie
@ynryuu 6enxos. Cnocodvl 0ocmasKku 1eKapcms.

JdemoHcTpanuu

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

Tabmumplr w  cxembl: «buocuHTes Oenka», «l'eHeTmueckuit koa», «Bupyce»,
«bakrepuodarm».

IpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIN HUKJ KJIETKH

Knetounsnii nuki, ero mepuonsl u peryiasmus. WaTepdaza u muro3. OcobeHHOCTH
MPOIIeCCOB, TpoTekaromux B uHTepdasze. [loaroroBka kiueTku Kk aeneHuro. [IpecuHTeTHUECKUT
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH W MOCTCUHTETUYECKUN (MPEMUTOTUYECKHI) MEepUOJIbI
uHTEpPaszbl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIN  CUHTE3, aAHTUIAPAUICIbHOCTh. MeXaHu3M
permukammu - JIHK.  Xpomocombl.  Ctpoenue xpomocoM. Temomepsl U  TeraoMmepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOTHM. J[MIUIOMAHBIA M TarulouIHbI HaOOpBl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBL.

Henenune kietkn — Muto3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynanuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammmupyemasi KieTo4Has TruOenb —
aronTo3.
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Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «Ljugpposas kiemkay» — buoungopmamuvecxkue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmumpl u cxembl: «KWU3HEHHBIH HHKIT KIETKH», «MuTO3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MHMKpPOCKOI, MHUKpoIpenapaTthl: «MHUTO3 B KJIETKaX KOpeEIIKa
JTyKa».

JlabopaTropHasi pabora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopHasi padora «HaOmronenune muTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACITEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, Apyrue NpoTucthl. KosloHnanbHble
OpTaHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U CUCTEMBbI OPraHOB.
OpranusMm Kak en1uHoe 1esuoe. 'omeocras.

Tkanu pactrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOCHUs, QYHKIUH M PaCIOIOKECHHUS
TKaHEW B OpraHax pacTECHHI.

TkaHM JKUBOTHBIX M  4YeJOBeKa. TUINbl JKUBOTHBIX TKaHEW: SIUTEIUaIbHAas,
COCIMHHTENbHAS, MbIIIeuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIUH W PacCIOIOKECHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeka. DyHKIMKM OPTraHOB M CHCTEM OPTaHOB.

Omnopa Tema opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpoeHUE U THUIBI COSUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHME OJHOKIIETOYHBIX OpPraHU3MOB: amME&OOoMIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pACTEHUN: TPOMU3MBI M HACTHH.
JIBu>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MblllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Mutanue opranu3mos. IlornomieHre Bo/bl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacrenusmu. I[lutanue >XMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKJIETOYHOE MHIIEBapEHUE.
[lutanne MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIHLHOTO TpakTa. [lumeBaputenbHbie
xeine3bl. [InimeBapurenpHas cucTeMa 4esnoBeka.

Jbixanue opranu3MoB. /Ipixanue pacteHuil. J[pixanue >kxuBoTHBIX. {uddy3us razos yepes
MOBEpXHOCTh KieTku. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe m ji€royHoe
JpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIOXKHEHUE
CTPOCHMsI JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa ueJoBeKa. MeXaHHu3M
BEHTWISAINH JETKUX Y ITUI] K MJICKOTUTAOINX. Perymsnus neixanus. [[pxaTenbHbIe 00bEMEI.

TpaHcopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuid. Tpancmopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MMO3BOHOYHBIX KHUBOTHBIX M uejoBeka. Cepale, KpOBEHOCHblE cocyabl U KpoBb. Kpyru
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KpOBOOOpAIeHUs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHsS]  KPOBEHOCHOW  CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenuwe y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Coxparutenbuble Bakyonu. Opranbl BbigesneHus. @Duibrpanus, cekpeuus U oOpaTHOE
BCAChIBAaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblJeNeHNs. CBSA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIJCIATEIBHON CHCTEMaMu. BbiieneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3zoBaHKE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XUMHYECKOM 3a1IuThl. DUTOHLIUABL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI ¥ HX IPOM3BOAHBIE. 3alUTAa OPTaHU3MA
or Oomne3neil. VMIMMyHHass cuctema uenoBeka. KIeTOUHBII M TyMOpalbHBI HMMYHHTET.
Bpoxnéuuslii ¥ npuOOpeTEHHBI  crienM(UYEeCKUd HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro ummyHnuteta (I1. Dpmaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Poiib BpO)KIEHHOTO IMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHA.

PasgpaxxumocTe W perymsanMs y OpraHu3moB. Pa3ipakuMoCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs U perymauus y pacreHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBhast cucrema u peduiekTopHas perynsuus y >KUBOTHBIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLUMOHHOE YCJIOXXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTaeisl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymMopanbHas perymsinust M SHIOKpPUHHAs CHUCTEMA JXMBOTHBIX M uesoBeka. JKenmesbl
SHJAOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabnauubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKOMbIX», «TkaHHM pacTeHHI,
«Kopuesbie cuctembl», «Ctpoenue ctelas», «CTpoeHHE JHUCTOBOM IIaCTUHKW», «TKaHU
KHUBOTHBIX», «CkeneT uenoBekayn, «llumeBapurensbHas cuctema», «KpoBeHOCHas cucrtemay,
«/IpixaTenpHass cucrteman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpigenurensHas cucremMa», « JHIOKpPUHHAsA cucTeMay, «CTpoeHue Mblmnb», «MIMMyHHTET?,
«Kumeuynomnonoctasie», «CxemMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI IMO3BOHOUYHBIX
KHUBOTHBIX», «CTpoeHHe TUIpb», «CTpoeHHE IUIaHApuW», «BHyTpeHHEe CTpOCHHE NOXKIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema sarymkw», «HepBHas cuctema
npecMbIKaommxcs», «HepBHasg cucrema nruny, «HepBHas cucTteMa MIIEKONUTAIOIIUX,
«HepsHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, JKUBBIE
9K3EMIUTSIpbl KOMHATHBIX pAaCTeHUH, repOapyuu pacTeHUI pa3HbIX OTJEJI0B, BJIaKHBIE MTPETapaThl
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue Ul JIEMOHCTPAaLlMM MOYBEHHOTO W  BO3JYLIHOIO IUTaHMUS PACTEHHH,
pacuieruieHust KpaxMana M OelnKkoB moJ JeHcTBHEM (epMEeHTOB, OOOpyJdOBaHUE IS
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JEMOHCTPAIMK ONBITOB 10 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IU4HbIX KUBOTHBIX.

JlaGopaTopHnasi padora «/3ydyeHue TKaHEeW pacTeHUI».

JlabopaTopHas padora «/3yueHue TKaHEN KUBOTHBIX».

Jla6oparopnas padora «l3ydyeHne opraHoB IBETKOBOTO PaCTEHUS».

Tema 10. PasMHOkKeHHE U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII0Yas BETeTaTUBHOE) U M0JIOBOE. BHibI
0ecrosoro pa3MHOKEHUS: TOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBaHUE.

[lonoBoe pa3smuoxxkenue. llomoBeie kneTku, win ramersl. Meio3. Craauu menosa.
[loBenenne xpomocom B Meno3e. Kpoccunrosep. buonmorndyeckuii cMbIcin Meiio3a U MOJIOBOTO
nporuecca. Melo3 1 ero MecTo B JKU3HEHHOM IUKJIE OPTaHU3MOB.

IIpen3aponbimeBoe  paszpurue. I'ameroreHe3 'y KMBOTHBIX. IlomoBble  JKETE3BI.
OOpa3oBaHre W pa3BUTHE IMOJIOBHIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnnotoTBOpeHHe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 00na u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozerneza. Craguu sMOpuoreHes3a KUBOTHBIX (Ha MpuMepe JArymku). Ipodnenue.
Tunsl npobnenus. [emepmunupoganuoe u Hedepmunuposanuoe opodnenue. bracmyna, munovi
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMHUTAIONINX. 3apOIBIIICBBIC JIUCTKH (TACTPYIISIIHSA).
3aknaJgka OpraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHoe BiMsHHE YacTel
pa3BUBAIOLIETOCS 3apojblla (dMOpHOHANbHAS MHIYKUHWSA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO KakK pe3yslbTaT HEpapXW4YECKUX B3aUMOJCHCTBMM TIeHOB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PANIUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3ButHe *uBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pa3ButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOrO M HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPETyJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHANBHOTO PAa3BUTHUSl y KUBOTHBIX M yesioBeka. [lepunojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHOXxeHMe W pas3BuTue pacteHuil. ['amerodur u crnopodur. Meiro3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHuWe crmop B IIpolecce Meilosa. ['ameTroreHe3 y pacTeHHUH.
OmnonoTBOpEHNE M PAa3BUTUE PACTUTEIBHBIX OPraHu3MOB. J[BOIIHOE OIJIOJOTBOpPEHHUE Yy
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. Hapamun, X. [lInemasn.

Tabauubl u cxembl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOJIOr0 pa3MHOXKEHUS,
«Pa3MHOXKEHHE XJIaMHUJIOMOHAIbD), «Pa3MHOXKEHHE OBIJEHbD», «Pa3MHOXKEHHE THAPHBY,
«Meno3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKA W CIEPMATO30UIa»,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsmoe u Henpsmoe pas3ButHe», «Pa3BuTne Maickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymku», «/{BOHWHOE OIIOJOTBOPEHHME Y LIBETKOBBIX
pactenuit», «CTpoeHue CeMsiH OAHOAOJIbHBIX W JIBYJOJBHBIX PacTCHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKu3HeHHBIM LUK MXxa», <«KH3HEHHBI LMKJI IANOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».
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Ob6opynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl IMIIEKJIETOK U CIIEPMATO30UIOB,
Mozenb «L{UKII pa3BUTHS JIATYILIKNY.

JlaGopaTopuasi padora «/3yyeHue CTpOEHHsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckasi padora «BplsBleHHE NMPU3HAKOB CXOJICTBA 3apOJIBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICILIUX PACTCHUID.

Tema 11. 'eHeTnka — HayKa 0 HACJ1e/ICTBEHHOCTH M N3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBieHHs W pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Poip oTedyecTBEHHBIX Y4E€HbIX B pa3BuTuu reHetuku. Paborsr H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TEHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBII M PpELECCUBHBIM NpPU3HAK, OMO3UIOTA,
reTepo3uroTa, YMCTas JIMHUS, TUOpuabl, reHoTHr, (enorun. OCHOBHBIE METOIbl T'€HETHUKHU:
rUOPUAO0IOTrMUYECKHUM, TUTOJIOTHUECKHM, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoHcTpauuu

Iloptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 1O0. A. ®ununuenxo, H. B. Tumodeer-Pecockmuii.

TaOauubl u cxembl: «MeTobl TeHETUKINY», «CXEMBbl CKPELLIUBAHUS.

JlaGopaTopHas padora «J/[po3odmia kak 00BEKT FreHETUICCKUX HCCIICIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeumuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akoH Menzaens — 3aKoH
pacuiernjieHus mpu3HakoB. Lluronoruueckre 0CHOBBI MOHOTUOPUIHOTO CKpelirBanus. ['unoresa
YUCTOTHI TAMET.

AHamusupyromee  ckpemuBaHue.  [IpoMeXyTOUHBI ~ XapakTep  HACIEOBaHUSA.
PacmeruieHne npu3HakoB PU HETIOJIHOM JTOMUHUPOBAaHUU.
JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO

HacJje0BaHus NpU3HaKoB. L{uTonoruyecke OCHOBBI AUTUOPUIHOTO CKPELTBAHUS.

CuernieHHoe HacienoBanue npusHakoB. Pa6oter T. Moprana. CrerieHHOe HaclieJJoBaHHe
TE€HOB, HAPYUIEHUE CLEIUVIEHU MEXAY T€HaMH. XpOMOCOMHAasl T€OpUs HACIIECICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OMNpPEAECICHUS Ioja. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli TOoJI. ['eHeThyeckass CTPYKTypa MOJIOBBIX
xpomocom. HacnenoBanue npu3HaKoB, CHETUIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cucteMa. IlneioTponusi — MHOKECTBEHHOE [EWCTBHE TEHA.
MHoxecTBeHHbIN amienu3M. B3aumoneilicTBue HealienbHbIX TeHOB. KoMmruieMeHTapHOCTb.
Onucras. [lonmumepus.

'eneTnyeckuid KOHTPOJb pPa3BUTHsSI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKkKe
(DU3HONOTMYECKUX TIPOIECCOB, TOBEACHUSA W KOTHHTUBHBIX (yHKnuid. [eHeTnyeckue
MEXaHU3Mbl CUMOMOIe€He3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3AMH — MapasuT» U «XO3IUH —
MUKpoOUOMY». ['eHeTHUecKre acClieKThl KOHTPOJIS U U3MEHEHUS HaClIeCTBEHHON HH(popMalu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanumn

[Hoptpetsr: I'. Mennens, T. Mopras.
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Tabauupl u cxemsbl: «IlepBblit U BTOpoi 3aKoHbI Menzens», «Tpetuit 3akoH MeHens»,
«AHanuzupyrollee ckpeuBanue», «HenomHoe nomunupoBanuey, «CLENIeHHOE HAclIeOBaHNUE
MIPU3HAKOB y Ipo30duiibl», «I'eHetuka nonay, «Kapuotun yenaosekay, «Kapuotun apo3oQpuiisy,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3m», «BzauMoaencTBre reHoBy.

O6opynoBaHue: MOJIENb JUISl IEMOHCTPAllMU 3aKOHOB €AMHO00pa3us rMOpHI0B MEPBOIO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIe0BaHUs MPU3HAKOB, MOJIENb IS IEMOHCTPALMH CLEIIEHHOTO HACJIEOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunar.

IIpakTuyeckass padora «l3ydyeHue pe3ylnbTaTOB MOHOTUOPHUIHOTO CKpEHIMBAHHS Y
JPO30(QHITBD).

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(QUITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsaumopeiictBue renotuna u cpensl npu dopmupoBaHuu ¢eHorumna. 3meHUMBOCTH
npu3HakoB. KauecTBeHHbIE UM KOJMYECTBEHHbIE MpPU3HAKU. BuUIbl  M3MEHUYMBOCTH:
HEHACJICJCTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass U3MEeHYUBOCTh. Ponb cpeanl B (opMupoBaHuH MOIU(MUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psii U BapuanuMoHHast kpusas (B.
Noranucen). ColicTBa MOAU(PUKAIIMOHHON U3MEHUYHUBOCTH.

l'enoTunuueckass W3MEHYMBOCTh. (CBOWCTBA T'€HOTUINMYECKOM HM3MEHUYMBOCTU. Bubl
TeHOTHITNYECKON H3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KoM6unaTtuBHast u3MeHUYMBOCTh. Meiio3 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYHUBOCTU. POJTb KOMOMHATUBHON U3MEHUYMBOCTH B CO3/IaHUHM I'€HETUYECKOTO Pa3HOOOpa3Hs
B IIpeJienax OJAHOro BUAA.

MyTanuonHass W3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SnepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
ComaTnueckue M 1OJOBbIe MyTauuu. [IpyumHBl BOZHMKHOBEHHS MyTauuid. MyrareHsl U HX
BJIUSIHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBuiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb INUSCHEMUYECKUX (AKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuel u cxemsl: «Buasl u3MeHUHMBOCTH», «MonudukanoHHas H3MEHYUBOCTDHY,
«KoMOuHaTiBHasT ~ M3MEHYMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «l eHeTnueckue
3a00yieBaHUs YeIOBEKa», « BUIbI MyTanuiiy.

O6opynoBanue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PpACTEHHUM, PHUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(DHUKAIMOHHOM
U3MEHYHUBOCTH. [TocTpoeHre BapuallMOHHOTO psiJia U BApUallMOHHON KPUBOI».

IIpakTuyeckas padora «Myraruu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTnka Ye10BeKa

Kapuotun uwenoBeka. MexayHapoaHass NpoOrpaMMa HCCIEIOBAHMS TI'€HOMa 4YeJIOBEKa.
MeToapl n3yueHHUs] TeHETUKU YelloBeKa: TeHealornyeckuii, OJIM3HELOBbIH, [IUTOreHETUYECKHH,
MOMYJSIIUOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuidl. COBpPEMEHHOE OmpeJeeHNe
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TE€HOTHUIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4HCIIe ¢ moMolubko ITIP-
anHanusa. HacnencreHnHsle 3a0oneBanys yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEIOBEKA.
bonesHu ¢ HacneICTBEHHOW INPEAPACIONOKEHHOCTBIO. 3HAYCHHE MEIHMLUHCKON TI'€HETUKH B
NPEJOTBPAILICHUH M JICYEHUM TEHETHYECKHX 3a00JieBaHUN dYenoBeKa. MeIHKO-TeHEeTHYeCKOe
KOHCynbTUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «reHeTHYeCKOoro rpy3a». ITHYECKHE acTeKThl
UCCIIeZIOBAaHUM B 00J1aCTH peIaKTUPOBAHUSI T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH YellOBEKa K (PU3HMUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKalIled cpeasl. ['eHeTndeckas MNpeapacnookKeHHOCTh
YEJIOBEKA K NATOJOTHSM.

JdemoHcTpanuun

Tabauubr u cxemsl: «Kapuotun uenoBeka», «MeToapl U3y4EeHUS T'€HETUKU 4YEJIOBEKA»,
«['enernueckue 3a0601€BaHUS YEITOBEKaY.

IIpakTyeckas padora «CocTaBlieHNE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiek1iusi Opranu3MoB

JloMecTukanus M cenekuus. 3apoXkIEeHUE CENeKIMM U JoMecTukauuu. Yuenue H. .
BasusoBa o LleHTpax mpoucxoxIeHus: 1 MHOrooOpasus KyJIbTYpPHBIX pacTeHui. Posib cenexunn
B CO3JaHUM COPTOB pPAacTeHHH U MOpoA KUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX Ps0OB B HacleACTBeHHON u3MeHunBoctd H. M. BaBunosa, ero 3Hauenue ais
CEJIEKIIMOHHOM paboThI.

MeToab! cesneKIMOHHOM paboThl. VIcKyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBHIyaJIbHBIH.
Dranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHne MPOM3BOAUTENCH MO MOTOMCTBY. OTOOp IO
TEHOTHITY C ITOMOILBIO OLIEHKH (PeHOTHIIA TOTOMCTBA M OTOOP IO F€HOTUITY € TOMOILBIO aHAJIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PanuanuoHHBIA U
XMMHUYECKMH MyTareHe3 Kak HCTOYHUK MyTauuil y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHHE TE€HOMHOTO pEJAAKTUPOBAaHUS U MeTonoB pekomOuHaHTHbIX JIHK s
MIOJIy4E€HUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[lonyyenune mnonumuionioB. BuyTpuBunoBas rubpugusanus. bauszkopoacTBeHHOE
CKpelLMBaHKue, WU MHOpUIUHT. HepoacTBeHHOE CKpelIuBaHue, WM ayTOpuauHr. ['eteposuc u
ero mnpuunHbl. Hcnonb3oBanue rereposuca B cenekuuu. OtraanéHHas TUOpUAM3ALIUAL.
[Ipeononenne Oecryionusi MEXBUAOBBIX THOpUIOB. JIOCTHM)KEHHS CeNeKLMU pacTeHUud MU
XKHUBOTHBIX. «3€1EHAs peGOIOYUL.

CoxpaHeHue M HM3y4EHHE T€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHHH M MX IHUKHX
poauueit Ui CO3AaHusl HOBBIX COPTOB M TMOPUIOB CENbCKOX03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyeckKuMy pecypcamu ceabCKOX03AUCMEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Hucjle ¢ NPUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUN, NepPed08bIX Uoel U
nepcneKxmueHblx MexHoN02UlL.

JdemoHcTpanuu

Iloptpersr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapnieuenko, II. II. JIykesauenxo, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabauubl u cxembl: «L[eHTPBI MPOUCXOKAEHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHHID,
«3aKOH T'OMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEIEKLIUn»,
«OtnanénHas rubpuauzanusy», «MyTtareses».

Jlaboparopnas padora «lI3ydyeHne copToB KyJIbTYpPHBIX PACTEHUN M MOPOJ JOMALTHUX
KUBOTHBIX).
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JlabopaTtopHnasi pa6ora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

JkcKypeust «OCHOBHBIE METOJbI M JOCTM)KEHUS CEJICKLIUM PacTeHUil U )KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, TUIEMEHHYI0 (epMy, COPTOHMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO35ICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rMsl U CHHTETHYECKAs OMOJI0T U

OOBeKTHI, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHass OMOTEXHOJOTHs: XjeOoreyeHue,
MIOJTy4eHHEe KUCIIOMOJIOYHBIX IPOJYKTOB, BUHOJenue. Mukpobuonorudeckuii cunres. OObeKTh
MUKPOOHOIOTHYECKUX TeXHOJIOorui. [Ipon3BoacTBo OeaKka, aMUHOKUCIIOT U BUTAMUHOB.

Cozpmanne TEXHONOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOTO  M3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIE€JIbIO MOJIY4YEHHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalINX
HE BCTPEYAIOLIUECS B IPUPOE ONOCUHTETUUECKUE ITYTH.

Knerounas umxkeHepus. Meronbl KylbTypbl KJIETOK W TKaHEW PAaCTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMsS M COMATHUYECKUH sMOpHorenes. lcmoib3zoBaHue
TalvIOWJIOB B CEIEKUUU pACTeHUH. [lonyuenue MOHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX anmumen ¢ meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCILIAHTALUU sAaep
KIETOK. Texuonocuu 0300poeneHus, KylbmMueUpO8anus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHXKeHepUs. VICKyCCTBEHHBIM CHUHTE3 T'€Ha U KOHCTPYHUPOBaHHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHIKEHHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M DJTHYECKHE TNPOOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6notexnonoruu. [Toctrenomuas nudposas meaunuaa. [1I[P-nuarnoctuka.
MeTabo0MHBIN aHaN3, TEHOLEHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OUEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)XeHepus: A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMLUHCKUX TEXHOJOTHH,
CO3/IaHUsI KOMIUICKCHBIX TKaHEH COYeTaHWEM TEeXHOJOTHMi TPEXMEPHOro OMONPUHTHHTA U
ckagdosauHra Ui pelieHus 3aa4d NepCcOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOEcreyeHHs KOMOMHHPOBAHHOM 3alUTHI OT
Bo30ynuteneii OPBU, ycraHoBieHHE MONEKYISpPHBIX ME€XaHU3MOB (yHKIMoHHpoBaHus PHK-
COJIepKalllUX BUPYCOB, BBI3bIBAIOIINX 0COOO ONacHbIE 3a00JIeBaHMsI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuuel u  cxembl: «/cmonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «l '€HHas HHKEHEPUI».

JlaGopaTopHas padora «l/3ydyeHrne 00bEeKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JkcKkypens «bHoTexHOIOrus — BayKHeHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3aposkaenue u pa3BuTHE YBOJIOLHOHHBIX NPeICTaBJICHUH B 0M010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U HayyHas nesarenbHocTh Y. JlapBuHa.
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JBuwxkymue cunel dBomonuu  BuaoB 1o Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
pa3MHOXEHHSI OpPTaHM3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHbBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu dBomtonuu (CTI). HelitpanbHas Teopus SBOIOLNU.
CoBpeMeHHas 3BOMIIOIMOHHAsT OHMosIorHsl. 3HaYEHUE SBOJIIOIIMOHHON TE€opuu B (POPMUpPOBAHUU
€CTeCTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpanuun

[optpetsr: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuH, C. C. Yerepuxos, U. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabnuupl u cxemsl: «Cuctema xwuBoil npuponsl (o K. Jlunuew)», «JlecTHUIa *UBBIX
cymectB (o Jlamapky)», «MexaHusm GOpPMHPOBAHUS TPHUCIIOCOOJIEHUNH y pacTeHUd u
KMBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra nmytemectsus Y. Jlapsunay, «Haxoaku Y.
Hapsuna», «®Popmbl OopbOBl 3a cymecTBoBaHue», «llopoasl romybeit», «Muoroobpasue
KyIbTYPHBIX (popMm KamycTel», «Ilopoasl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMs ABMKYILIMX CHJI 3BOJIOLUNY», «OCHOBHBIE
MOJIOXKEHUSI CUHTETHUECKON TEOPUH IBOJTIOLIUM.

Tema 2. MUKpO3BOJIIOIHS U €€ pe3yabTaThl

[lomymsinyst kak 3neMeHTapHas eAuHMLA 3BOMOLUH. COBpEMEHHBIE METObl OLIEHKH
FeHETHUYECKOI0 pa3HO00pa3us U CTPYKTYphI nomysiiuid. I3sMenenne reHooH1a MOmyIsiiuy Kak
2JIEMEHTApHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GaKTOpPhl (IBHXKYIIUME CHIIBI) 3BOJIOUMU. MyTallMOHHBINA MpoLecc.
KomOunaTuBHas u3MeH4YMBOCTb. Jlpeii reHOB — cirydaiiHble HEHAIpaBJICHHbIE W3MEHEHHs
4acTOT ayuiesied B momyismusx. DddexT ocHoBatenss. Ipgexm OymvliouHO20 20PAbIUKA.
CHuoicenue ceHemuyecko2o0 pasHoobpaszus: npuyumel u cireocmeus. Ilposenenue s¢pgexma
opeligha 2enoé 6 OonbwUX U Manelx nonyaayusax. Mwurpanun. M3omsuus momynsuui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOJIOruIecKast (PEpO yKTUBHAS).

EctectBenHblit 0TOOp — HampaBisiouuii ¢akrtop sBomonuu. POpMBI €CTECTBEHHOTO
oTOOopa: OBMKYIIMH, CTAaOMIM3UPYIOMIMKA, pa3pbiBaomuil (qu3pyntuBHbI). IlorxoBoit or6op.
Bo3HUKHOBEHHE U 3BOJIOLHUS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pEe3yJbTaT MHKpPO3BONIOLMU. Bo3HMKHOBEHHE
npucrocodaeHnii y opranusmMoB. Apomopdosbl n unuoanantanuu. [Ipumepsr npucrnocodaeHui
y oOpraHu3moB: Mopdonorndeckue, (pu3noNorndeckne, OMOXMMHYECKHE, TIOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysbTaT MHUKPO3BOJIOLUU.
WMzomsitust — kimtoueBoil  aktop BuUgooOpaszoBanus. Ilytu u cmocoObl BuaooOpa3oBaHUS:
aijsonaTpuueckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IKOJIOTMYECKOE), «MTHOBEHHOE)
(monummonan3anys, rudpuansanys). JJIMTeIbHOCTh SBOITIOIMOHHBIX IPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponme  3BOMIOLIMOHHOM OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOAXBOJIOLHMSA MMapasUTOB M HMX XO031€B. MeXaHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[ToptpeTsi: C. C. UeTBepukos, D. Malip.

Tabauubl u cxemsl: «MyTalMOHHAs U3MEHUUBOCTEY, «[lONMyIsIMOHHAS CTPYKTypa BHIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyIiue CHIBI  SBOJIIOLUNY,
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«OKOJOrHYecKass M30JALMs TOMYJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JTMCTBEHHMIIBI AaypcKoi», «[lomymnsiiioHHbIE BOJIHBI YMCIEHHOCTH
XHUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro o0TOOpa», «®Popmbl OOpbOBI 3a
CYLLIECTBOBAHUEY, «HaycTpralbHbIi MEJIaHU3M», «OKuBble HCKOIIaEMBbIE»,
«IToxkpoBHUTENBCTBEHHAs OKpacka XKHBOTHBIX», «lIpenympexnaromas oOKpacka >MKUBOTHBIXY,
«Dusnonoruueckue agantauumy», «I[IpucrnocobieHHOCTh OPraHu3MOB U €€ OTHOCHUTEIIBHOCTDY,
«Kpurepun Buga», «Bugsl-nBoitHukm», «CTpykTypa BHAa B mnpupoae», «CrocoObt
BU000OpasoBanus», «l'eorpaduueckoe BHHooOpa3oBaHHE TPEX  BHUJAOB  JIAHIBILICHY,
«JKoJIOTHYECKOe BUI000pa3oBaHue BUAOB cuUHUI», «llonumiounsl pacrenuit», «KamycTHO-
peaeUHbIA THOPUIY.

O6opynoBanue: repOapuul pacTeHHM, KOJUICKIIMA HACEKOMBIX, Yydelsia MTUIl U 3BEpeH C
IpUMEpPaMU pa3IMYHBIX MPHUCIIOCOOJIEHUH, yydyena NTHUI U 3Bepeil pa3HbIX BHJOB, repOapuu
pacteHuii OJIM3KUX BUIOB, 00pa30BABIINXCS PA3IMIHBIMUA CIIOCOOAMH.

JlabopaTopHasi pabora «BrIsBlIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

JlaGopaTtopunas pa6ora «llpucrnocoOneHnss OpPraHU3MOB H HMX OTHOCHUTEIbHAS
11e7IeCO00Pa3HOCThY.

JlabopaTtopHasi padora «CpaBHEHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTECPHION.

Tema 3. Makpo3dBosaonust 4 e€¢ pe3yJbTaThl

MeTtoabl u3ydeHust MakposBotoluy. [laneoHTonornyeckue METO bl U3Y4E€HHUS SBOTIOIHH.
Ilepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

Buoreorpaduueckrie meronsl uiydeHus: osBomonmu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepHUKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3eminu. BUabl-3 HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3Y4YEeHHUS 3BOJIIOIMH.
'enernueckne MeXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a U MOSBICHMSI SBOJIOLMOHHBIX HOBILECTB.
['omonoruuHele ¥ aHaIOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTUYeCKue, OHOXMMHUYECKHEe M  MaTeMaTH4eCKHMe METOAbl H3YyYCHHs  IBOJIOIUH.
I'omonornunsie rensl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLINS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) 3BOMIOUWHU. [Ipumyun  cmeHvl  QYHKYuULL.
HeobOpatumocTs 3BoMIONIMK. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIIHH.

JdemoncTpanuu

[optpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumpl U cxembl: «DHIOTCHETHYECKUN DS JIOMIAIN», KAPXEONTEPUKC, «3BEPO3yObIe
amepsl», «Crerouedansr», «Punnoduter», «CeMeHHble ManoOpOTHUKN», «buoreorpaduueckue
30HBI 3emimny», «/lpeiid koHTHHEHTOB», «Penmukthl», «HavanbHble cTaguu >MOPHOHATILHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTMYHBIE  OPTaHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEIOBEKAa M IIUMIaH3e», «[ JIaBHBIE
HaIlpaBJIEHUS IBOIIOIMMNY, «O01I1e 3aKOHOMEPHOCTH 3BOJTIOLIUH.

OO6opynoBaHue: KOJUIEKIMH, TepOapuy, MYJSKH HCKOMAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxxkaeHue U pa3BuTHE KU3HU HA 3eMuie

Hayunble rumorespl NpOMCXOXKIEHUS XU3HU Ha 3emse. AOuOreHe3 M NaHCHEPMUS.
JloHayuHbIe TPEICTaBICHHUS O 3apOXKICHUU XU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoXKIeHUs KU3HU U €€ onpoBepkeHne onsitamu @. Penu, JI. Cnamnanuanu, JI. Iactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHSI.
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OcHoBHBIE ATanbl HEOpraHMYecKo sBosonnu. [lnanerapHas (reosiornyeckas) BOIIOLNS.
Xumuyeckasi 3BOJIIOLMS. AOUOTE€HHBI CHHTE3 OPraHWYECKUX BEILECTB W3 HEOPraHUYECKHX.
Omeir C. Mumepa u I'. HOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Onapuna, rumorte3a nepBuuHoro OynboHa Jk. XomjaeilHa, reHeTHYecKas
runiore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Hctopus 3emnmu u Meroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
l'eoxpononmoruss u e€ Meronbl. OTHOcUTEeNnbHAasE M aOCOJIOTHAs  TEOXPOHOJIOTHS.
['eoxpoHoOnOrUyecKkas mKaua: 30Hbl, 3pbl, HEPHUOJbI, STTOXH.

Hauanbnblie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJIONMS MEPBBIX KIETOK.
Oponronus Metabosiu3Ma. Bo3HukHOBeHUE mepBbIX sKocucTeM. COBpeMEHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbiIXx Ha 3emse coodmiectB. CrtpomaronuTsl. [IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTreHe3). DBOJIOIMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE STambl 3BOJIOLUUU BBICHIMX pacTeHUd. OCHOBHBIE apoMop(03bl PACTEHHUH.
Beixon pactenust Ha cymy. llosBiaeHue CHOpOBBIX pPacTEHUHM M 3aBOEBAHME HMU CYILU.
Cemennsbie pactenus. [IpoucxokieHre BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamlbl 3BOJIIOLUU KUBOTHOrO Mupa. OCHOBHblE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX TUIOB. llepBbie XOp/10BBIE
KUBOTHBIC. JKM3Hb B BOJIe. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMpuOnii 1 penTHIIN.
[Ipoucxoxxaenue miekonurTarommMx M nTul. [lpuHnun kmodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KMUBOTHBIMH CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 ApaM U NEpUoaaM: apxei, MpoTepo30H, Maneo30i, Me3030M,
KaiiHo30M. OOmast XapakTepHCTUKa KIUMaTa M TeoJormyeckux ImporeccoB. llosBienue u
pacuBeT XapaKTepHBbIX OPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS M BIMSHHUE Ha Ta30BBIN
cocTaB aTMOC(epHl.

MaccoBble BBIMUPAHMSI — DKOJIOTMUECKUE KpU3HCHI Npouuioro. [IpuumHel M CcleacTBUs
MaccOBBIX BbIMUpaHHil. COBpEMEHHBIN IKOJIOTHYSCKUNA KpH3UC, ero ocobeHHoctu. [Ipobdiaema
coXpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro Mupa. [IpyHIMIBI Ki1acCUPUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoncTpanuu

[Moptpetsr: ®@. Penn, JI. Cnannanuanu, JI. Tlacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonpnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuuer u cxemsl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3ydeHUro
camo3apoxaeHus xu3zHu», «Cxema onbita C. Mumepa, I'. FOpu», «9Tansl HeopraHuueckoi
sBoNIIOIIMMY, «I['eoxpoHosnoruueckas mkana», «HadanpHele Tanel OPraHUYECKOM SBOJIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT NyTEéM cuMOHOreHe3a», «CHcTeMa KHUBOW MPUPOBD,
«Ctpoenue  Bupyca», «Apomopho3sl pacreHuit», «Punnodure», «OIHOKIETOUYHBIC
Bogopocan», «MHoroknerounsle Bopopocan», «Mxm», «llanopotHukmn», «l onocemeHHbIE
pacteHus’», «OpraHbl LIBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHUPA»,
«Apomopdo3sl KUBOTHBIX», «lIpoctelimmey, «Kumeunomnonoctueiey, «llmockue uepBm»,
«UneHucToHoruey, «PbI0BIY, «3eMHOBOJIHBIEY, «IIpecmMblikaroniecs», «Iruisy,
«Munekonurarone», «Pa3BuThe JKM3HM B apxeHckoW ape», «Pa3zBurHe KU3HM B
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MPOTEPO30MCKON dpey», «Pa3BuThe KHU3HUM B NaNCO30MCKOM 23pe», «Pa3Burue KXHU3HU B
ME3030MCKOM 23pe», «Pa3Butue XKHU3HM B KailHO30HcKOM d3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MHUPay.

ObopynoBanue: repOapuuM pacTeHUH pa3IUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQ)KHBIE IpernapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[MM HUIJIOKOXKHUX, CKEJEThI
MI0O3BOHOYHBIX JKUBOTHBIX, 4ydye€ja NTUL U 3BEpEH, KOJUIEKLIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPIraHUUECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas sn1aGopatopHasi padora «MonenupoBanue onbiToB Mwuuiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COCTUHEHHH B IEPBUYHON aTMOchepe».

Jlaboparopnas pabora «/I3yuyeHne M onmucaHME€ HCKONAEMBIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHUS pacTeHUH pa3HbIX
OTZIEIIOBY.

IIpakTuyeckas padora «l3ydueHre 0cOOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX )KUBOTHBIX .

Tema 5. IIpoucxoxaenue 4ej0BeKa — aHTPONOIreHe3

Pa3nensl 1 3aaun aHTpONoaoruu. MeToibl aHTPOTIOIOTHH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKACHUU 4YeJIOBEKa. PenurunosHeie BO33pEHUS.
CoBpeMEHHbIE HAYUHBIE TEOPUH.

CxoncTtBo uyenoBeka € OKUBOTHBIMU. (CHCTeMaTHYeCKO€ TIOJIOXKEHHE 4YellOBEeKa.
CBuzerenbcTBa CXOACTBA 4YEJOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHUECKHUE,
sMOpHoIorHyeckre, (HU3NOIOT0-OMOXMMUYECKHe, ToBeAeHUecKrue. OTIHYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0XI€HHEe U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3zBuTHe roI0BHOrO
MO3ra ¥ BTOPOH CUTHAJIbHOW CUCTEMBI.

HBwxkynmwe  cuiabl  ((akTophl)  aHTPONOreHe3a:  OWOJIOTHMYECKHE,  COLHUAIbHBIC.
CooTHolieHrne OMOJIOTMYEeCKUX U COLUATbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJlUU aHTpoIoreHe3a. PanHue yenoBexooOpa3Hble 00e3bsHbI (IPOKOHCYIIBI)
Y paHHWE MOHTHJIBI — O0IIMe TPEIKH YeTOBEKOOOPa3HBIX 00€3bsSH U JIIOACH. ABCTPATONUTEKH —
JBYHOTHE TIpeaKH Jitoaeil. YenoBek ymenblil, IepBble U3rOTOBIECHUS Opyaui Tpyaa. Yenosek
MPSIMOXOIAIIUN U TIEPBBINA BBIXOJ Ntojei 3a mpeaensl Adpuku. Uenosek reinenpOeprekuii —
o0Mmuii TpeOK HEaHAEPTATHLCKOTO YEJIOBEKA 1 YeJIOBEKa pa3yMHOro. UenoBek HeaHIepTaIbCKUN
KaK BUJ JIIOJEH XOJIONHOTO Kiumara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a Tpeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIONHST COBPEMEHHOT'O 4YeJIOBeKa. EcTecTBeHHBI OTOOpP B MOMYJSAIUSX YEIOBEKa.
MyTtanuoHnHslil nporecc u nonuMoppusM. IlonyssiroHHble BONHBL, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pachl. [lonsarue o pace. bonblnme pacwl: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBATOpHANIbHAS), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKasi). Bpems u
IIyTM pacceleHusl 4YeJoBeKa N0 IulaHeTe. EaMHCTBO desoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCIOCOOJIEHHOCTh 4YeJIOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaromie cpeapl. Biusiaue reorpadudeckoid cpenbl U japeida TeHoB Ha MOP(OJIOTHIO U
(hU3MOJIOTHIO YeJIOBEKa.

MexXauCUMIUIMHApHbIE METOAbl B (HU3MYeckoil (OMOIOrM4eckoil) aHTPOMOJIOTHH.
OBOJIONMOHHAsA  AHTPOIOJIOTMS M TAJCOAHTPOIIOJIOTHS  YEJIOBEUECKUX  MOMYJISALUH.
buoconmanbsHple  McclleqOBaHMA ~— NPUPOJBI  4YeloBeKa.  MccimenoBaHue — KOIBOJIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu
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Ioprpersr: Y. apsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmumpt u  cxembl: «MeToabl aHTPONOJOTHH», «[OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKENeT 4eloBeKa U CKeNleT IIMMIaHze», «PyauMeHTbl u
aTaBU3MbD», «JIBWKyIllM€ CHJIBI AHTPONOIEHE3a», «IJBOJIOLUOHHOE JpPEBO YEJIOBEKAY,
«ABcTpanonuteky», «4enoBek ymenbiit», «HenoBek NpAMOXoAsIIni», «/{eHUCOBCKUN YEeTOBEK»
«Heannepraneup», «KpomanboHLb», «[Ipeaku dyenoBeka», «ITambl HBOJIOLIUU YEJIOBEKa»,
«Pachbl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalIbHON KYJIbTYphl MPEIKOB
yeloBeka, penpoaykiuu (dotorpadun) KapTuH C MHQOJIOTHYECKUMH U OuOIEHCKUMU
CIO)KETaMH MPOUCXOKICHUS YeoBeKa, (poTorpadmu HaXO0IOK MCKOMAeMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIETb Yepera 4YelOBeKa M 4epena IIMMIIaH3€, MOJIEIb KUCTH YeJIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIENIN TOPCA MPEAKOB YEIIOBEKA.

Jlaboparopnas pabGora «lI3yueHue ocoOEHHOCTEH CTpPOEHHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTyeckas padora «/3ydyeHne 3K0JIOrMYECKUX aJalTallui YEIOBEKAy.

Tema 6. Oxogorussi — Hayka 0 B3aHMOOTHOLIIEHUSIX OPraHU3MOB M
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouiei cpeaoi

3apoxneHue U pa3BuUTHE dKonoruu B Tpyaax A. I'ymbomnpara, K. @. Pymee, H. A.
CeseprioBa, J. I'ekkensa, A. Tenciau, B. H. Cykauésa. Paznensr u 3amaum skonoruu. Css3b
9KOJIOTMH C APYTUMHU HayKaMH.

Metoasl skonoruu. [loneBble HaOMOAECHNSA. DKCIEPUMEHTHI B 3KOJIOTHUHU: MPUPOJHBIE U
naboparopubsie. MozenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOLIEH Cpebl: JIOKaJIbHbIH,
PETrHOHAIBHBIN U TTI00ATbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUU MJI 4YeJoBEeKa. DKOJIOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBA3€H 4YeJoBeYecTBa € MNpUpood. POpMHUpPOBAaHUE SKOJOTHYECKOW KYIbTYpPhl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3nensl skogorumy», «MeToasl dKoIoruny», «CxemMa MOHMTOPHHTA
OKPYKAIOILIEH CpelbD».

JlabopaTtopHasi pabora «/3yueHrne METOJ0B SKOJIOTHUYECKUX HCCIIETOBAHUMY.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Okonoruyeckne (GakTopbl M 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukarnus
9KOJIOTMUECKUX  (akTopoB: abuoThyeckue, OuOTHUECKHE, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTHU JeHCTBUA dKoJornueckux (haktopos. [Ipasuno muanmyma (K. Ilnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIC U CTEHOOMOHTHBIE OpPTraHU3MBbI.

Abuoruueckue axtopsl. CBeT Kak 3kojoruueckuil pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHMH U KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTrHalibHast posib cBeTa. doToneproausm.

Temmnepatypa kak sKkojorudeckuii (axrtop. [ledicTBue TemrepaTypbl Ha OpPTraHU3MBI.
[loMKkunoTepMHBIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxaocTh Kak sKkonorudeckwii ¢akrop. [IpucmocobieHus pacTeHHA K IMOIIEPKAHUIO
BojHOro Oananca. Knaccudukanus pacteHuid mo oTHouieHHIo K Boje. llpucnocobienus
YKUBOTHBIX K N3MEHEHHIO BOJHOTO PEXHUMA.
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Cpenbl oOuTaHMS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MOYBEHHas, TIyOMHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. MPU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IprcnocoOnaeHus: OpraHu3MoB K KHU3HU B pa3HbIX Cpeaax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HH.

Kuznennsle ¢opmbl opranu3moB. [lonarue o xusHeHHo ¢opme. JKuzHeHHble GOpMbI
pacTeHMi: NepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
KuznenHnole QOpPMBI KUBOTHBIX: T'HAPOOMOHTBI, T€OOMOHTHI, a’poOHOHTHL. OcobeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusMm, koomepamus, MyTyaanu3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckne  B3auMomeWcTBUS — (TONMHUYECKHE,
¢dopuueckue, (adpuueckue). 3HaUCHUE OMOTUYCCKUX B3aUMOJCWUCTBUN IS CYIIESCTBOBAHHS
OpraHu3MoB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoncTpanuun

Tabmuipl u cxembl: «IKonorudeckue GakTopbny, «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
TPYMIbl )KUBOTHBIX 10 OTHOLICHHIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIEY, «X0JI0THOKPOBHbIE
KHUBOTHBIEY, «Du3noNOrnyeckue aganTaluH >KUBOTHBIX», «Cpelnbl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puT™Mbly, «KnusHeHnsle GopMbl pacTeHuin», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«OKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOrO Jiecay, «llemu nurtanusy,
«XumHn4IecTBOY, «Ilapasutnzmy, «KonkypeHmus», «Cumonosy», «Kommencammsmy».

O6opynoBanue: repbapuu pacTeHM M >KUBOTHBIX, HPUCIIOCOOJIEHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (DAKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHENOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETONIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHus, repObapuuM U KOJUICKIMHU TEIJIOMIOOUBBIX, 3HUMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHuii, dyuyena NTUI] W 3Bepel, repbdapuu pacTeHWH, OTHOCAIIMXCA K Trurpoduram,
KcepoduTam, Me30(puTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYIIN, KOJUICKIWU KHBOTHBIX,
oOWTAIONINX B pa3HBIX cpefax, repOapuy M KOJUIEKIIMH PACTeHUH U >KUBOTHBIX, 00JIaar0NIuX
yepTaMH NPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HU, repOapuu H
KOJUIEKIIMM PACTEHUH U S>KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIEHCTBUIX.

JlaGopaTopHas padora «BbIsSBICHHE TPUCTIOCOOICHU OPTAaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTopHasi padora «BbiABIeHHE TPUCTIOCOOJIECHUNH OPraHU3MOB K BIHSHHIO
TEMIIEPATYPHI».

JlabopaTopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
OoOUTaHUS.

Tema 8. IKko/10rusi BUA0B M NOMYJIAIMI

DKOJIOTHYECKUE XapaKTepUCTUKHU momymsiiuu. [lonynsuus kak OMonoruueckas cucTteMa.
Pone HeogHOpOAHOCTH cpelibl, (PU3HYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTMH BHJIOB B
(hopMHPOBaHUN POCTPAHCTBEHHOHN CTPYKTYPHI NOMYJIsAIUi. OCHOBHBIEC TIOKA3aTEIH MOIYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, BO3pPAacTHAash U IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

Dkosoruyeckas CTpykTypa nomnyiasuund. OneHKa YMCIEHHOCTH nomynsauuu. JluHamuka
MOMYJSIUK U €€ perynsiuus. buotTnueckuii noTeHMan nonyasiuud. MoienupoBaHue TUHAMUKA
nonymsiiyd. KpuBbele pocra unciaeHHocTd nonynsuuu. Kpusble BbDKMBaHuA. Perymsanus
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YUCIIEHHOCTH TOMYNALUNA: POIb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJjoruveckue crpareruu Buaos (- u K-crparerun).

[lonstue 06 »sKkonoruueckoi Humie Buga. Mectoobutanue. MHoromepHass MOJEIb
skosiornyeckot Humm Jx. .M. Xaruuncona. Pa3mepsl sxonornueckor Humu. [loreHmanbHas u
peanu3oBaHHAs HUIIH.

Bun xak cucrema mnomynsuuii. Apeanbl BUAOB. Buabl U UX KU3HEHHBbIE CTpPATETHU.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MUTPAIMil KUBOTHBIX. bHojornyeckne WHBA3UU
Yy)KEPOIAHBIX BHJIOB.

JdemoHcTpanuun

[Toptpert: Ix. 1. XaTuynHCOH.

Tabnuiet 1 cXeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYIsIumy, «IIpocTpancTBeHHas
CTPYKTypa monyisiuun», «Bo3pacTHble mnupaMuabsl mOmyssiiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3TUYHBIMH OpraHusMammu», «Monenb skonoruueckor uumu Jx. M.
XaT4HMHCOHAY.

Ob6opynoBanue: repdapuu paCTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTtopHnasi padora «I[IpucrnocoOneHus ceMsH paCTCHHI K pacCeIICHUIOY.

Tema 9. Jkon0rus coodmecTB. IKOITOrHYECKHE CHCTEMBbI.

CooOuiectBa opranu3smMoB. buoneHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoIeHo3e.

OxocuctemMa Kak OTKpeitas cuctema (A. k. Tencnum). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, peAYUEHThL. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. AGMoTHUeckue OJI0KM KocucTeM. [IoUBBI M WIIBI B 9KOCHUCTEMAX.
KpyroBopor BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u npoaykius. JKoJ0ru4eckiue mupaMubl
quces, 0MoMacchl U YHEPTUH.

Jlunamura skocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKileccuu. [lepBruHbIE M BTOPHYHBIE CYKIIECCHH M HUX
NPUYMHBL.  AHTPONOTEHHBIE BO3JCHCTBUS Ha cykueccuu. KimmmakcHoe  cooOOIIecTBO.
buopa3noobpasue u nojJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBL. JKOCUCHeMbl 036p U peK. DKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1€c08, Cmeneti, NyCMbulHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexny
AQHTPOIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMH.

YpOoakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opozckas ¢uopa u ¢dayHa.
CunanTponu3anus ropojackoi ¢ayHbl. buonmormdyeckoe M XO3SHUCTBEHHOE 3HAUYCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aUMOJEHCTBHI  OpraHu3mMoB B
sKocuctemMax. Ponv kackaonoeo s¢hghexma u 6u00s-30ugpukamopos (kioyegvix 6uUd08) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEKHBIMHU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJISILMA M 3KOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3ACHCTBUI.

Mexanusmbl  8030eticmeus  3a2psA3HeHU  PA3HLIX  MUNO8 HA  CYOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeTo0IoTisT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCUCTEM.
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JdemoncTpanuu

[optper: A. JIx. Tencau.

Tabnuue! u cxeMbl: «CTpykTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECa,
«JKocucTeMa XBOMHOIO Jieca», «DyHKIMOHAIBHBIE TIPYNIbl OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopor BemiecTB B dKocucrteme», «llemn mnwmranus (mactOuiHas, JIETPUTHAS)Y,
«DKoyloruyecKas nmupamuia yucen», « IKoJorudeckas nupamuaa Ouomacco, « IKOJIOTHYECKast
nupampa sHeprun», «O0paszoBanue Oonotay, «llepBuynas cykueccusi», «BoccraHoBieHue
Jgeca mocliie moxapa», «I9KOocUcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypboskocuctem.

O6opynoBanue: repOapuyl pacTeHHUU, KOJUICKIIMM HACEKOMBIX, Yydesia MTHI[ U 3BEPEH,
repOapuu KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUMN, aKBAPUYM KaK MOJIENb IKOCHUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onucanue ypoo3KOCHUCTEMBD.

JlaGopaTopHas padora «l3ydeHne pazHOOOpa3Usi MEIKUX MOYBECHHBIX WICHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

IKCKYypeus «IKCKypcusi B TUIIUYHBIA OHOreoreHo3 (B ayopaBy, Oepe3HsK, elIbHUK, Ha
CYXOJIOJIbHBIM UM IOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypeHs «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WU B TETNTUYHOE XO34HCTBO)».

Tema 10. Buocdepa — rirodasnbHas IKocucTEeMa

buocdepa — obmierianerapHass o0osiouka 3eMiid, TI€ CYIIECTBYET WJIM CYIIECTBOBaja
*u3Hb. PazBuTHe npencrasnenuii o ouocdepe B tpynax 2. 3rocca. Yuenue B. . Bepnajackoro o
onocdepe. O6mactu 6mochepsl u e€ cocras. KuBoe BemecTBo 6HOchepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepnl. OcodbenHocTn 6uochepsl kak riodambpHOM
skocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMOTeOXMMHUYECKUE UKITBI (YTiepoa, a3ota). PUTMuaHOCTS siBjeHni B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OcCHOBHBIE OMOMBI CYIIH: TYH/pa, XBOWHBIE
jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE JIECa, CTEIN, CaBaHHBI, IIyCTHIHY, TPOIIMYECKHUE JIECa,
BbICOKOTOphsi. Kinmar, pacTutenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa W (GYHKIUS OJKHUBBIX CHCTEM, OIIEHKA HX PECYpCHOTO IMOTEHIHana |
O6rochepHbIX QyHKIIHIA.

JdemMoHcTpanumn

[loptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabauubr u cxemsl: «I'eocdepsr 3emnny, «KpyroBopoT a3orta B npupoje», «KpyroBopot
yriaepojaa B mpupone», «KpyroBopor kuciopona B nmpupojie», «KpyroBopoT BoJibl B IPUPOAEH,
«OcHOBHbIE OMOMBI cymmn», «Knumatnueckue mosica 3emmm», «Tynapay», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHubit necy, «Ctenb», «CaBaHHa», «IlycThIHY,
«Tpornuueckuii necy.

O6opynoBanue: repOapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KHUBOTHBIX.

Tema 11. YesioBek n OKpykaomias cpeaa

DKoJNOrHYeckre KpU3UChl M WX NpuU4YMHBL. Bo3zgelicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpONIOT€HHOE  BO3ICHCTBHME Ha pPAcTUTENbHBIH M KMBOTHBIM Mup. OxpaHa
PacCTUTENBLHOIO U KUBOTHOrO MHUpa. OCHOBHBIE NIPUHLIMIIBI OXpaHbl PUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKUC
MapKH.
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OcCHOBHBIE TIPUHIIUIIBI YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA U MPHUPOMLL. ParmonansHOE
MIPUPOIONOIB30BaHUE M COXpaHEHHE Ouojormyeckoro paszHooOpazus 3emun. OOmue
3aKOHOMEPHOCTHU TJI00ATBHBIX YKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
Y €T0 BEPOSATHBIC MOCIIEACTBUS.

Pa3BuTHEe METOMOB MOHHWTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemuvie ucciedosanuss nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneyugarwue 0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeabUIUMAaAyUU IKOCUCIEM U CROC0D08 6OPLOBL C OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanumn

Tabnmuuer W cxeMbl: «3arpsizHeHue atMmocdepsl», <«3arps3HeHue ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHuKOBBI 3 dekT», «Ocobo oxpaHseMble MPHPOIHBIC
TEPPUTOPHUN», «MOJIeTH yIPaBIIEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadguun oxpaHsIeMbIX pacTeHMH M KUBOTHBIX KpacHOHl KHuru
Poccniickoit ®enepannn, KpacHoO KHUTH pernoHa.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
MporpaMM CpEeIHETo 00IIero 00pa3oBaHus: TUYHOCTHBIC, METANIPEAMETHBIC B MPEMETHBIC.

B cTpykType NUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OMOJOTHUH BBIIEICHBI
CJICAYIOIIME COCTaBISIONIME: OCO3HAaHUE OOYYalOUIMMHUCS  POCCHUUCKOM  Tpa)xaaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH W CaMOOIPEEIICHHUIO,
Haiuyue momusayuu K OOYYECHUIO OWOJNOTHH, YeleHanpasieHHoe pazeumiue BHYTPEHHHUX
yOEXKIEHU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUUYECKHUX TPATUIIUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYAIONTUXCS PYKOBOJCTBOBATHCS B
CBOEH  JCSATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUsA, HaAIuyue NPABOCO3HAHUSA  DKOJOTUYECKOHW  KYJIBTYPHI,
CHOCOOHOCMU cMAasUmMsb NEIN U CTPOUTH )KU3HEHHBIE MJIaHbL.

JIM9HOCTHBIE PE3yabTaThl OCBOCHHUS MPOTPAMMBI 10 OHOJIOTHH JOCTHUTAIOTCS B CIHHCTBE
y4eOHON M BOCHHUTATEIIBHOW ACATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COIIMOKYJbTYPHBIMU, HICTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMHU B
o0mIecTBe TpaBWJIAaMU W HOPMaMHd TOBEACHHS M CIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAHMSI U CaMOpPa3BUTHA, PA3BUTUSI BHYTPEHHEW MO3MIIMHU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY W IMPABOMOPSIKY, YEJIOBEKY TpyJa M CTaplIieMy IMOKOJIEHUIO, B3aUMHOIO
yBaXEHUS, OEpeKHOT0  OTHONICHUS K  KYJbTYPHOMY  HACIEOUI0 W TPAJAHIHAM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickon Penepannu, NpUpOAE U OKPYKAIOLIEH Cpelie.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS y4eOHOro npeamera «buosorus» JOIKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJICHHIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
paclIMpeHre XU3HEHHOrO OMbITA W ONbITa JAEATEIBHOCTH B MPOLECCE peaanu3ali OCHOBHBIX
HaIpaBJI€HUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpaskIaHCKOr0 BOCIIUTAHUS:

c(hOPpMUPOBAHHOCTh T'PAKIAHCKOW TMO3ZMIMM  OOydJalomerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKCHHE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelnieHnr y4eOHBIX U TT03HABATENIBHBIX 3aa4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €&;

YMEHUE YYWUTHIBAaTh B  CBOMX JCHCTBHUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIEH ¢ pa3sHBIMU YOSKIECHUSMU, KYTbTYPHBIMU IIEHHOCTSIMU U COIHAIbHBIM
MOJIOYKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS Y4EOHBIX,
MO3HABATEJIBHBIX U MCCJEJO0BATENIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB TPHU O0CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU N€ATEIbHOCTH;
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2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON MACHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes, PoanHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOALLEE MHOIOHALIMOHAIBLHOIO Hapoaa Poceny;

IIEHHOCTHOE OTHOIICHHWE K TPHUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCUHCKUX YYEHBIX B CTAaHOBIEHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUsI OMOJIOTHH B TIO3HAHUY 3aKOHOB MPUPOJIBI, B )KU3HU Y€JIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:xxIEHHOCTh, TOTOBHOCTH K CITY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 Hapoa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATH CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAUTENSIM, CO3[JaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUSA IIEHHOCTEH CEMEHHOW >KM3HU B COOTBETCTBUU C TPATUIUSIMH HapOI0B
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBON MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢usuyeckoro BocHUTAHHWS, (POpPMHPOBAHMS  KYJBTYPbl 310POBbSL M
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MMOHMMAaHKE W peau3allis 30pOBOr0 U 0E30MacCHOr0 00pasa KU3HU (3A0POBOE MHUTAHUE,
coOJIofieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3nMyecKass AaKTHUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3]I0POBEIO;

MOHMMAaHME LEHHOCTH TMPAaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO 0€30macHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHUS aJKOTOJIs,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHUA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITMIOJHATH  TaKYHO
NEeATEIbHOCTD;

HMHTEpEC K pa3iuuHbIM cdepaM MpodecCHOHAIBHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIiel mpoheccruu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCeil
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:
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9KOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJbTYphl: MPUOOPETEHUE ONbITA IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI AJI1 OKPY>KaOIEN Cpeibl;

OCO3HaHKE IN00aJbHOr0 XapaKTepa dKOJOrMUeCKUX Mpo0ieM U MMyTel UX perieHus;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTUM 3HAHUS U YMEHHS
IPU PEUICHUH TNPOOJIEM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOIIOIEHUE
MpaBWJI TOBEJICHUSI B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEICTBUS MPEINPUHUMAEMBbIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJM4ue pPa3BUTOrO HKOJIOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYpbI, OIIbITA
NEATEIbHOCTH  SKOJOTMYECKOW HANpaBJICEHHOCTH, YMEHUS pPYKOBOICTBOBAaTbCS HMH B
[I03HABATEIbHOW, KOMMYHUKATHUBHOM W COLMAIBHOM IIPAKTHKE, NOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU NEeATETbHOCTH SKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKd M  OOIIECTBEHHOM TMpaKTUKU, OCHOBAHHOIO Ha JHalore KyibTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOICHCTBUS
MEKIY JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMaHHe crenu@uKy OUOJOTMM KaK HayKH, OCO3HaHMA €€ poiu B (HOPMUPOBAHHUU
PalMOHAIBLHOIO0 HAYYHOI'O MBILIUIEHHUS, CO3/IaHNHU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaroleM
MHpEe KaKk O €JMHCTBE TMPUPOJIbL, 4YeJOBEKa M OOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOoOIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHW IS COBPEMEHHOW IMBHIIM3AIMN: 00eCTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, IOUCKA IMyTeH BBIXOJA U3 III00ATBHBIX
9KOJIOTHYECKHX MPo0sieM M 00ecrieueHus Nnepexoa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIEHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM dYacTH ()yHKIIMOHATHHOU
IPaMOTHOCTH 00ydaroumxcs, GopMupyemMoit pu U3y4eHuu OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METO/OB II03HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BAaTh TOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHWS SBICHUI
OKpY’KaIOIIer0 MHpa M MPOUCXOIAIIMX B HEM HU3MEHEHHUH, yMEHHUE JaelaTb OO0OCHOBAHHBIC
3aKJIIOYEHHS HA OCHOBE HAayuHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIBb30BaTh OWOJIOTHYECKUE 3HAHUS IS pEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAaHME LIEHHOCTH HAayYHOH JE€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATH NPOEKTHYIO U
HCCJIEI0BATENIbCKYIO AESITEIbHOCTh NHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMH
MOTPeOHOCTSAMHU.
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METANPEAMETHBIE PE3YJIBTATbHI

MeTtanpenmeTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUYUMBIC JUISI  (OPMHPOBAHUS MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEKIUCIUILIMHAPHBIE
(MEXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHATHS, OTPAXKAIOIIHNE IIEIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienn(UKy METO/I0B IMMO3HAHUSA, UCTIONIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs,
SIBJICHUE, MPOLIECC, CUCTeMa, HAyYHBIM (aKT, MPUHIINIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCICOBaHKUEe, HAOIOJICHUE, M3MEpPEHHUE, SKCIICPUMEHT W JPYTHe); YHUBEpPCAILHBIC
yueOHbIe JeHCTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETyISTHUBHBIC), 00ECIeUNBAIOIINE
(dhopMupoBaHre (QyHKIIMOHAIBHON TPAMOTHOCTH U COIMALHOW KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTH oOyuaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE YdeOHBbIe ICHCTBHS B IO3HABATEIHHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynbrare wusyueHuss OHONOTMM Ha YpOBHE CcpeAHero oO0miero oOpa3oBaHUS Y
oOyuatomerocss Oynyr chopMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJbHBIC YYCOHBIC JCWCTBHS, PETYISTHBHBIC YHHBEpPCAJILHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIBHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJIKHBI OTPaXKaTh:

OBiageHne yHMBepPCAJIbHBIMU YUeOHBIMHU MO03HABATEIbHBIMH € CTBUSIMMU :

1) 6a30BbI€ JIOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIbHO (pOpMyNnHpOBaTh U AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWW TNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaIMu, OOOOIICHMs), PaCKpbIBATh CMBICT OHOJIOTHYECKUX
MOHATH (BBIIETATH HX XapaKTEepPHbIE MPU3HAKH, YCTAHABINBATE CBSA3H C JPYTUMU MOHITHIMH);

OTIPE/ACIIATh IEIH JIeATEIBbHOCTH, 3aJaBas TapaMeTpPhl U KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OMOJIOTMYECKHE TMOHITHS ISl OOBSICHEHUsS (DaKTOB U SIBICHUN KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKJTIOUYEHHS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEJCTBA IJISl MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H H
OTHOIIIEHUW B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHMM PAa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUS MTPOOIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTePUATbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIBHOCTb, OIEHUBATH COOTBETCTBHE pPE3yJIbTATOB IIEIISM,
OIICHUBATH PUCKU MOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHA:
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BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENCKON M MPOEKTHOM AESITeIbHOCTH, HaBBIKAMHU
paspenieHus IpodJieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB
pelIeHMs MPaKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

WCIIONIb30BaTh PA3JIMYHbIC BHUIABI ACATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TIPU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX IPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
TTOHSTHSIMH W METOJIaMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTCIbHOW IEATCIBLHOCTH W
KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJ W3UpOBAaTh 3a1ady, BBIIBUTAThH
TUMNOTe3y €€ pelIeHHs, HaXOAUTh AapTryMEHTBhI ISl JOKa3aTelbCTBA CBOHMX YTBEPKICHU,
3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IMOJNYYCHHBIC B XOJ€ PCIICHHS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPHUOOPETEHHBIH OIIBIT;

OCYILIECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIOCOOOB JCHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHTHh 3HAHWS B  TO3HABATEIBHYID W  MPAKTHYECKYHO  00JacTH
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MNpEIJIaraTh OPUTHHAIBHBIC TOAXOIbI W PEUICHUS, CTABUThH
MpOoOJIeMBI U 33/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUCHTUPOBATHCS B PA3]IMYHBIX MCTOYHUKAX HH(OpMAaIuuM (TEKCTe Yy4eOHOro MOCcoOwms,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHUECKUX CIOBApsIX U CIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IUIHBIX BUIOB U (opm
MPEICTABICHHS, KDUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh U HENIPOTHBOPEUNBOCTH;

(dhopMynupoBaTh 3ampoChl W TMPHUMEHITH pa3IUYHbIE METOABl MPH IOUCKE U OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICTIOH30BAHUS PA3IMIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMPEJACTABICHUS OHWOIOTHIECKOM
nHpopmanuu (cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKHU U IPYTOe);

WCIIOJIb30BaTh HAYYHBIH $3BIK B KAayeCTBE CpEJCTBAa IMpU paboTe ¢ OMOJIIOrH4ecKoit
nHpOpMaIMEH: TPUMEHITh XUMHYECKHE, (PU3MUECKUE M MAaTeMaTHYCCKUE 3HAKH M CHUMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYCCKUE CPECTBA HATIISTHOCTH;

BJa/IeTh HAaBBIKAMH pACMO3HaBaHUS M 3allUThl WHGOpManuu, WHPOPMAIUOHHON
0€30MaCHOCTH JTUIHOCTH.

OByaeHNe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU 1€ CTBUSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTHBHO y4aCTBOBATH B JIMAJIOTE
WIH JIUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKJCHHSI OTHOCHTENFHO BBIMOJTHEHHUS TpeIaraeMoil 3aJaud, YYUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHI IPYrUX YIACTHUKOB JIHATIOTA WA JUCKYCCHN);
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pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUi, YMETh CMTYaTh KOHQIHKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3TMYHBIMU CHIOCOOaMM OOIIECHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPECHHUS
JIPYTUX JIIOJIEH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (Gopme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MMOHUMATh W UCTOJIh30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBUAYATbHONH pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMpATh TEMATHKy M METOABl COBMECTHBIX JCHCTBHIA C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHHIO: COCTAaBJIAThH IUIAH JEUCTBUH, PACHPEACISATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHKA KOMAaH/bl B OOIIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE MPOEKTHI, OLEHUWBATH UIEU C IMO3MUIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B PA3NIMYHBIX CUTYalIUAX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS TPOOJIEM W WX pEIIeHUs B
YKU3HCHHBIX M YUYECOHBIX CUTYaIMSIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKHX 3HAHUI 11€JIeBble M CMBICIIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHWIO K JKUBOM IPHUPOJIE, CBOEMY 370POBBI0 U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIATh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTh H (OPMYITHPOBATH COOCTBEHHBIC 33/Jlaud B OOPa30BATEILHOW JIEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUs MPOOJIEMbI C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh TPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHHUIO MIMPOKOH IPYIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;
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BJIaJI€Th HAaBBIKAMU MO3HABATENLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
Y MBICIMTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB U OCHOBAHHI, HCIIOIB30BATh PUEMBI pedIeKCHn
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIBHOCTH;
3) npuHsATHE Ce0s U APYTrUX:
MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApTYMEHTBI PYIUX IPU aHAJIU3€ PE3YyJIbTaTOB IESATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;
pa3BHUBaTh CIIOCOOHOCTH NOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBbIC pe3yabTaThl OCBOSHUS COJEpKaHUs ydeOHOTOo mpenmera «buonorus» Ha
yriayO0NE€HHOM ypOBHE OpPUEHTUPOBAHBI Ha o0ecredeHre NpopuIbHOTO 00ydeHus: 00yJaronmxcs
ouonorun. OHHM BKIIOYAIOT: CHelUUYECKUe il OWOJIOTMM HAydHbIe 3HAHUS, YMCHUS H
crocoObl JEHCTBHM 1O OCBOEHHIO, WHTEpHpETalud M NpeoOpa3OBaHUIO 3HAHWM, BH/IbI
JESATENBHOCTH MO TIOJYYEHHIO HOBBIX 3HAHUM U WX MPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX, a
TaK)K€ B PEATbHBIX JKU3HEHHBIX CUTyalusX. [IpemMeTHbIe pe3yabTaThl MpPeCTaBICHbI 110 rogamM
W3YYCHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M PO OHOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(hOpMUPOBaHUM E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpA, B TO3HAHWHM 3aKOHOB TMPUPOILI U
pelieHuu npodIeM palMOHATEHOTO MTPUPOIOTIONB30BaHMS, O BKJIaI€ POCCUNUCKHX U 3apyO0eKHBIX
yU€HBIX B pa3BUTHE OUOJIOTUH;

BIIQJICHHE CUCTEMOW OMOJOTHMYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKUE TEPMHUHBI M TOHATHA (KU3Hb, KJIETKA, OpPraHU3M, METa0O0JIM3M, TOMEOCTa3,
caMOperyIsius, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT M Pa3BUTHE),
ouonornueckue Teopun (kierounas Tteopuss T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. Y. BaBumoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
MIEPBOTO MOKOJICHUS, PACIICIIJICHUS, YUCTOTHl raMeT, He3aBUCUMOro HacnenoBanus . Mengens,
TOMOJIOTHUECKUX PSAIOB B HacleACTBeHHONW wu3MeHunmBoctu H. V. BaBwioBa), mpuHIMITBI
(KOMIIIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMH METOJaMH HAyYHOTO MMO3HAHUS, UCIOJIb3yeMbIX B OHMOJIOTHYECKUX
HCCIEeIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HA0II0IeHHE, SKCTIEPUMEHT);

YMEHUE BBIICNATH CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOoB, pacTeHUH,
YKUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
MPOIIECCOB  KU3HEAEITEIIbHOCTH, MPOTEKAIOMIUX B OpraHu3Max pACTCHHUH, XKHUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIECTB (METa00IM3M), TIPEBpAICHHs SHEPTHH,
Opo>keHus, aBTOTPOGHOTO U TeTepOoTPO(HOTrO TUMOB NMHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MEH03a, TaMEeTOreHe3a, IMOPHUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSI, PA3MHOXKEHUS,
WHAMBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS TI'€HOB, reTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;
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YMEHHE YCTaHABIUBATh B3aWMOCBSI3M MEXAY OPTaHOMAAMH KIETKH M UX (PYHKIUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSAMU, MEX]y OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHHii, >KMBOTHBIX M 4YeJOBEKa U UX QYHKIHUSIMH, MEXIYy CHUCTEMaMH OpPraHOB M UX
(GyHKIMSAMHE, MEXIy dTallaMd OOMEHa BEIECTB, dTallaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKIOB OPraHu3MOB, JTallaMM SMOPHUOHAJIBHOTO pa3BUTHS, TE€HOTUIIOM U (PEHOTHUIIOM,
(dhenoTumnom u dakTopaMu cpeabl OOUTAHMS;

YMEHME BBIABIATH OTIMYUTENbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM 4YHCIE PACTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl J0KA3aTEJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYTIIL;

YMEHHME pelaTh OHOJIOTUYECKHE 3aJjaud, BBIABIATH MPUUMHHO-CIEIACTBEHHBIE CBS3H
MEXJy HCCIENyeMbIMH OHOJIOTHYECKUMHU NpOIeCCaMU M SBICHHUSIMM, JAeNaTh BBIBOIABI U
IIPOrHO3bl HA OCHOBAHMUH MOJIYYE€HHBIX PE3YJIbTaTOB;

yYMEHHE BBINOJIHATH JabOpaTopHble M MpakTHYecKue padoThl, coOM0AaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys Leib UCCIEA0BaHUS, aHAIU3UPOBATH MMOJIYY€HHbIE PE3YNbTAThl U JeJIaTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B Yy4€OHO-HMCCIENOBATENbCKON paboTe 1Mo OMOJIOTHH, 3KOJOTUU U
MEJUIMHE, TPOBOJAMMOI Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, W MYOJUYHO MPEACTABIATH
MOJTy4YEeHHBIE PE3Y/IbTAaThl HA YUEHUUECKUX KOH(PEPEHIUX;

YMEHHUE OIICHUBATh OJTHYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEJIOBaHUH B 001acTH
OMOJOTUM U MEOUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyAyIIeH mpodecCHoHaTbHON IS TSIIEHOCTH B
o0nacTu OMOJIOTUU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOIO XO35HCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJATh TO3HABaTENbHBIA HMHTEPEC, HAIMpPaBICHHBI HAa OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIICH NPOPECCHU H TPOAOIKCHHE OHMOJIOTHYECKOro OOpa3oBaHUS B
OpraHHu3aIUsaX CpeHero MpodeccnoHaIbHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenmeTHble pe3ynabTaThl OCBOGHMs YydeOHoro mpenmera «buonorus» B 11 Knacce
JTOJI’KHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
MPUPOJBI U PEUICHUH IKOJIOTUYECKUX MPOOJIEeM YelIOBEYECTBa, a TaKKe B PELICHUH BOMPOCOB
palMoOHANBHOTO TMPUPOIONOIb30BaHUS, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOLICHHS K
MpUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCHUCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOTOB B
pasBuUTHE OMOJIOTHUH;

yYMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT ONpPEICNICHUS U
MMOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluX OHOJIOrMYECKUX TEPMHUHOB W MOHATHH (BHI,
sKocucTeMa, Ouocgepa), Ouonmormueckue Teopun (dBomtoroHHass Teopus Y. JlapBuHa,
CUHTEeTHYECKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 NyTsSX U HalpaBICHMSX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma lO. JIubuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHUH ), TUNoTe3bI (Tunoresa «mupa PHK» V. I'unbepra);

YMEHHME BIIaJIeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHMCaHUE, H3MEpEeHHeE,
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HaOII0ZIeHNe, YKCIIEPUMEHT), CIOCO0aMH BBISBIICHHUS M OLIEHKHW aHTPONOI'CHHBIX M3MEHEHUH B
MIPHUPO/IE;

YMEHHME BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHMOI€OIEHO30B, JKOCUCTEM U
ounochepsl, CTaOMIM3UPYIONIETO, MABMXKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO 0TOOpa,
QIJIONIATPUIECKOTO U CUMIIATPHUECKOTO BUI000Pa30BaHMS, BIUSHUS ABIDKYIINX CHIJT DBOJIOIHN
Ha TeHO(OH] MOMYJSIUHU, PUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelieé OOUTaHMsl, YepeOBaHuUs
HaNpaBJICHUH SBOIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHUE YyCTaHABIMBATh B3aWMOCBS3M MEXKAY MPOIECCaMU SBOJIIOLWH, JBIKYIIUMHA
CWJIaMH aHTPOIMOreHe3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCUCTEM M MPHUCIOCOOICHUSIMH K HUM
OpPTraHU3MOB;

YMEHHE BBISBIIATH OTIIMUUTENbHbBIE TPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUI0B
K cpene obuTaHus, aOMOTHMYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3Ci
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TIpYIII,
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOWTaHMS, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsS MHOTrooOpa3usi BUAOB M 3KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEUYECTBA;

yMEHHUE pemath OWOJIOTHYECKHE 3a/a4d, BBIABIATH NPHYMHHO-CIICACTBEHHBIC CBSI3U
MEXJy HCCIEJyeMbIMU OMOJIOTHYECKMMHU MpollecCaMUd U SIBICHUSMH, JelaThb BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, coOMIOAaTh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, NPOBEPATh HUX JKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Leidb UCCIeA0BaHNS, aHAIM3UPOBATD MMOJIYY€HHbIE PE3YNIbTAThl U J€J1aTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATENbCKONH paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEIHIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJUYHO MPEICTABIATH
TOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHHMBATh THUIOTE3bl M TEOPHUH O MPOMCXOXKACHUU JKU3HH, YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0axX MpEeAOTBpAllleHUs INI0OAIbHBIX
M3MeHeHul B 6nocepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodeCcCUOHATBHON IS TEIIEHOCTH B
o0nmacT  OMOJIOTHMH, DKOJOTWUH, TPHUPOAOIOJIB30BAHUSA, MEAUIMHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTUH, BETEpUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATEIbHBII HMHTEPEC, HANpPAaBIEHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILEH
npodeccun W TMPONOIKEHHE OMOIOrHYecKoro oO0pa3oBaHUSI B OpraHU3ALUSAX CPEIHEro
po(hecCHOHANTBHOTO U BBICIIETO 00pa30BaHUsI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NPOrpamMMmblI

KoanuyecTBOo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcbl

buonorusa xax
HayKa

’Kusrkle cucTeMsl 1
X U3Yy4YCHUC

buonorus knetku

0.5

XuMuueckas
Opra"u3anus
KJIETKU

10

Crpoenue u
(GYHKINU KIETKA

OOMEeH BelIeCTB U
MpeBpaIeHue
SHEPIHH B KJIETKE

Hacnencrsennasa
uHpopManus u
peanuszanys e€ B
KJIETKE

0.5

JKy3HeHHBIN UK
KJIETKU

Crpoenue u

byHKIMH
OpPTaHU3MOB

17

1.5

10

PasmHoOXeHuEe 1
pa3BuTHE
OpraHU3MOB

1.5

11

I'enetnka — Hayka
0
HaCJICACTBCHHOCTHU
Y U3MEHYUBOCTH
OpraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEZICTBEHHOCTH

10

13

3aKOHOMCpHOCTI/I
U3MCHYMBOCTH

14

I'eneTuka

0.5
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YyeJI0BeKa
15 Cenexnus 4 1
OpPTraHU3MOB
buorexuomorus u
16 CHHTETHYECKAas 4
Oounonorus
17 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO
YACOB IIO 102 0 13

I[TPOTPAMME




11 KUIIACC

38

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcer KonTpoabHbl

0 e padoThbI

IIpakTnyecku
e padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTebHbBI
e pecypchbl

3apoxaeHue u
pa3BuUTHE
IBOJTFOIIMOHHBIX
MPECTABICHUN B
ounonoruu

MukposBosronus 1
€€ pe3ynbTaThl

14

MakposBosrouus u
€€ pe3ysbpTaThl

[TpoucxoxaeHue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

IIpoucxoxnenue
4eJI0BEKa —
aHTPOIIOTEHE3

DKoJorus — Hayka
0
B3aMMOOTHOLIECHHUS
X OPraHU3MOB U
HaJ0pPTaHU3MEHHBI
X CHCTEM C
OKpY’Karolleu
cpenou

10

0.5

OpraHusmbl 1
cpena oouTaHus

1.5

DKOJIOTUS BUIOB U
MOIYJISIU A

0.5

OKoNoTHUsI
COOOIIIECTB.
DKOIOTrMUECKHUE
CHCTEMBI

12

0.5

10

buocdepa -
riobanpHas
IKOCHCTEMA

11

YeoBek U
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OKpYyKaromiast
cpena
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO
YACOB I10 102 0 7.5

[TPOIT'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

41

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bceero Kontpoabuere | IpakTuieckue fdlSy'leHHﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 buonorus kak KOMIUIEKCHasI HayKa U Kak 1
4acTh COBPEMEHHOTO 001IIecTBa
JKuBble cucTeMbl M UX CBOWCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM 1
4 HcTopust OTKPBHITHS U U3YYEHHUS KIICTKU. 1
Kiterounas teopus
Metoasl MONIEKYJIIPHON U KIETOYHON
6uonoruu. [IpakTuyeckas padbota
5 «M3yueHne MEeTo10B KJIETOYHOW OMOTIOTHU 1 05
(xpomarorpadus, d1eKTpodopes, '
muddepeHranTbHOe eHTpU(yrupoBaHue,
[I1IP)»
6 XUMUYECKUN COCTaB KIETKU 1
7 MunepasbHbIe BEIIeCTBA KIETKU, UX 1
Ouosiornueckast pojb
Oprannyeckue BEIIeCcTBa KJIETKH — OEJKU.
3 Jlaboparopnas pabota «OOHapykeHUE 1 05
0EJIKOB C MOMOILBIO0 KAUeCTBEHHBIX '
peaxkuuii»
9 CoiicTBa, K1accuukanus 1 QyHKIUN 1
0enKoB
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OpFaHI/I‘IGCKI/IC BEIICCTBA KIICTKH —

10
YTIIEBOJIbI

11 Opranuyeckue BelecTBa KIeTKH —

JIUTIH BT
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccnenoBanue 05
HYKJICHHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

13 Crtpoenue u pyukuuu ATO. [Ipyrue
nykieozuaTpudocdatsl (HTD)

14 CexBennpoBanue [JHK. Metoast
T€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/bl CTpYKTYpHOH OHOJIOTHH

16 Tunsl knetok. [IpokapuoTnyeckas KieTka
CTpoeHMe SyKapuOTHYECKOUN KIIETKH.

17 [TpakTueckas pabora «/3ydyeHue cBOMCTB 0.5
KJICTOYHOU MEMOpaHb»

18 [ToBepxXHOCTHBII anmnapar KJIeTKH
OnHOMeMOpaHHbBIE OPTaHOUIBI KIETKH.

19 [TpakTrueckas padota «3yuenue 05
JIBHKCHHSI [IUTOTUIA3MBI B PACTUTEIIBHBIX
KJIETKaX)»

[TomyaBTOHOMHBIE OpTaHOUIBI KIIETKHU:

20 MUTOXOHJIpHUH, T1acTu bl JlabopaTtopHas 05
pabota «VccrnenoBanue mia3Monusa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIE OpraHOH Bl KJIETKH

22 Crtpoenue u QyHKIIUU sIpa
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23

CpaBHHTEIbHAS XaPAKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

ACCUMUWIISIIIAS U TUCCUMUIIALIASA — JBE
CTOpOHBI MeTaboM3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopnas padora
«3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

26

DepMEeHTaTUBHBINA XapaKTeP peaKIMil
KJIETOYHOT0 MeTabonm3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenaeHus IepoKcuia BOJOPoa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)

Bbenku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

0.5

27

ABTOTpOGHBIIH TUIT OOMEHA BEIIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHE TIPOIIECCOB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHaspoOHbIe opraHn3Mbl. Busibl OpoxeHusI.

Jlaboparopuas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIE OpraHU3MBI. DTaIlbl
SHEPreTHYECKOro oOMeHa

32

DHeprusi MEMOPaHHOTO TPaIUCHTA
npoTtoHoB. Cunre3 AT®: pabora
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npoToHHOW AT®-cruHTa3bI

33 Peakuuu MaTpuyHOro cCUHTE3a
34 Tpanckpunuus — maTpuuHbiii cuaTe3 PHK
35 Tpancnsus u e€ dTanbl
36 KoaupoBanue amunokucnot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3anus TeHOMa y IPOKapuoT U
DYKapHOT
38 MonexyssipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 9YKapHOT
Bupycsl — BHEKIIETOYHBIE (DOPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnyeckas 0.5
pabota «CozaHre MOJIEeIH BUPYCa»
40 BupycHblie 3a601eBaHus YeI0BEKa,
KUBOTHBIX, PACTCHHI
41 HanotexHonmornu B OMONIOTHH U MEIUITIHE
42 JKU3HEeHHBIN 1K KIETKU
43 Matpuunsiii cunres JJHK
Xpomocowmel. JTabopaTopHas pabora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenapaTax»
45 JleneHue KJIeTKu — MHUTO3
Tunel kneTok. KapuokuHes u IUTOKUHES.
46 JlaboparopHnas pabota «Habmonenue 05
MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKPOIIPETIAPATaXx ))»
47 Peryssnus »)KU3HEHHOTIO LIUKJIA KJIETOK
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48 OpranusM Kak eJMHOE 11eJ10€

49 Txanu pacrennii. JlabopaTopHas pabora 05
«M3ydeHune TKaHeH pacTCHUI '
TkaHU )KUBOTHBIX M YEJOBEKa.

50 JlaGopaTopHas pabora «3yueHue TkaHeu 0.5
’KUBOTHBIX»
Opransl. CucteMsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHHE OpraHu3MOB

54 [Iutanue opranu3mMoB

55 [MuTaHre TO3BOHOYHBIX )KUBOTHBIX.
[InmeBapurenpHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcropT BelmecTB y OpraHu3MOB

59 KpoBenocHas cucrema o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Brinenenue y opranuzMoB

61 3ammTa y OpraHu3MoB

62 HNmmyHHas cucteMa yenoBeka

63 Pa3npaxumMocTs u perynsinus y
OpraHn3MOB

64 ['yMopaibHast perymsus U SHAOKpUHHAS

CHUCTCMaA KHMBOTHBIX M YCJIOBCKA
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65

DopmBbl pa3MHOKEHHSI OPTaHU3MOB

66
67

[TonoBoe pa3zMHOKEHUE

Meiios

68

["amerorenes. O6pa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«/3yyeHne cTpoeHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpEnapaTax»

0.5

69

NuauBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiazika OpraHoB U TKaHEU U3
3apOBIIIEBHIX JIUCTKOB

71

Poct 1 pa3BuTHE )KUBOTHBIX.
Jlaboparopnas pabota «BeIsiBIeHHE
NPU3HAKOB CXOJICTBA 3aPO/IbIIICH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3zmHOXeHME U pa3BUTHE PACTCHUM.
JlaboparopHuas pabota «CTpoeHHE OPraHOB
Pa3MHOXCHHS BBICIIIHX PACTCHUI

0.5

73

I/ICTOPI/IH CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE ITOHITHUA U CUMBOJIBI T€HETHKM.
JlaboparopHas padota «/Ipo3oduna kak
06T>CKT T€HCTUYCCKUX HCCHGHOBaHHﬁ))

0.5

75

3aKOHOMEPHOCTH HaclleI0BaHUs
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padbora
"H3yueHue pe3yabTaToB MOHOTUOPUIHOTO
CKpeLUBaHus y Apo30¢uisr"

0.5
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I_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEIUBaHHS

77 Ananusupyrouiee ckpeuuBanue. Hernonnoe 1
JOMHHHPOBAHHE
JurulpunHoe ckpeuBaHue.

78 [TpakTrueckas padota «3yuenue 1 05
PE3yIBTATOB TUTUOPUIHOTO CKPEIIMBAHUS '
y IpO30(QHITBI»

79 [{uTonornyeckre OCHOBBI AUTHOPUIHOTO 1
CKpEIINBAHUSA

80 CuenneHHoe HacleJOBaHUE IPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACTEACTBEHHOCTH 1

82 ['enetuka mona 1

83 ['eHOTHI KaK LENIOCTHAs cUCcTeMa 1

84 I'eHeTHYECKUI KOHTPOIIb Pa3BUTHS 1
pacTeHHiA, )KUBOTHBIX U YEJIOBEKa

85 N3meHunBOCTh pU3HAKOB. Bubl 1
U3MEHYHUBOCTH

86 MonaudukanroHHass K3MEHUYNBOCTh 1
BapuanmoHHsIi psig v BapualiuoHHas
kpuBas. JJaboparopHas pabota

87 «HccnenoBanue 3akOHOMEpHOCTEN 1 0.5
MOTU(UKAITIOHHONH H3MEHUYHUBOCTH. '
[TocTpoeHne BapuallmOHHOTO psiia U
BAapUALIMOHHON KPUBO»

88 ['eHoTunMuYeckast U3MEHUYUBOCTb. 1

KomMm0OuHaTHBHAsS U3MEHUYUBOCTD
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89

MyTaluoHHast U3MEHYHBOCTb.
[MpakTuyeckas padota «MyTanuu y
Ipo30(UiIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O IIpoLecca.
ONUreHeTnKa U YITUTeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas padora
«CocTaBineHUe U aHaJIN3 POAOCIOBHON

0.5

92

MeTtoabpl METUITUHCKON T'€HETUKH

93

3HaueHNE MEIUIIMHCKON T€HETUKH B
NPEIOTBPALICHUN U JICUEHUH TCHETHIECKUX
3a00JIEBAaHMI YEJIOBEKA

94

OCHOBHBIE TIOHATHUS CENEKIHUHU.
Jlaboparopnas pabota «/3ydeHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPOJ JOMAITHUX
KUBOTHBIX)»

0.5

95

MeToabl CeNneKIMOHHON pabOTHI.
Jlaboparopnas pabota «/3yueHne METO10B
CEJICKLIUH PACTCHUIN

0.5

96

JlocTrkeHus CeNnekuny pacTeHUN 1
XHUBOTHBIX. [IpakTndeckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHHEe U HCIIOJIb30BaHHE
TeHETUYECKHUX PECYPCOB

98

buorexHosorust Kak Hayka u 0Tpacib
npousBoacTBa. [Ipaktudeckas pabota
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHUI

0.5

99

OcHOBHbIE HaNPaBIEHUS CUHTETUYECKOU
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OHOJIOTHUH
100 XpOMOCOMHasl ¥ T€HHAasl NHKEHEPUs 1
101 Menunuackue OMOTEXHOJIOTUA 1
PezepBnbiit ypok. [ToBTOpeHue,
102 . 1
000011IeHrEe, CUCTEMATH3AIIA 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME
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11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoka Bcero Kontpoxpupie | Mpakrieckue H3y4YeHHUs1 ~ 00pa3oBaTe/IbHbIC
padoThI padoTbI pecypesi
1 OpomononHas teopus Y. Jlapsuna 1
5 JIBHoKyIME CHITBI HBOJTIOLIMU BUIOB 1O Y. 1
JapBuny
3 Bopbba 3a cymiecTtBoBaHME, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 Oralbl 3BOJIIOIIMOHHOIO Mpoliecca: 1
MHUKPO3BOIIOIUS U MAKPOIBOIIOLIHS
6 [Nomynsiiust — sneMeHTapHas eAMHULIA 1
IBOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 05
pabota Ne 1 «BplIsiBIIeHHEe U3MEHYUBOCTH Y '
oco0eii OIHOr0 BHIa)
8 DneMeHTapHbIe (aKTOPHI ABOTFOIIUN 1
9 S dexr ocnoBaremnst. dPpdexr 1
OYTBUIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30ms1uun momysisimii: 1
reorpaduueckas, OuogorudecKas
11 EctecTBenHbIil 0TOOp — HAIPaBISIONIMN 1
(bakTop BOJIIOLUU
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12

[Tonoroii oTOOp

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MHUKPOIBOJOIIHH.
JlabopaTtopHas pabora «3yuenue
apoMop(030B ¥ UINOATANITAIINN Y
pacTeHuil U )KUBOTHBIX)

0.5

14

[Tpumeps! mpucnocodaeHuil y OpraHu3MoB:

Mopdonorudeckue, (GU3NOIOTHISCKHE,
OMOXUMUYECKHUE, ITOBEICHUYECKHE.
JIaGopatopHas paboraNe 2
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 1IeTIECO00PA3HOCT)

0.5

15

16

17

Bun, ero kpurepuu u CTpykTypa.
JIaGopatopHas padorta Ne 3 «CpaBHeHUE
BUJIOB IO MOP(OJOTHUECKOMY KPUTEPHUIO»

CrpykTtypa Buza
Bunoobpa3oBanue Kak pe3yinbTar
MUKPO3BOJIOIHH

0.5

18

CBi3p MHKPOI3BOJIIOOWH U SIITUACMUOJIOTUN

19

O6061enue mo TeMe «MUKPOIBOTIOIUS U
€€ pe3ynbTaTbD)

20

Makpossomtonus. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

21

Bnoreorpa(bnqecmle MCTOAbI U3YUCHUA
3BOJIFOIIUH

22

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dorIorudecKre MEeTo Ikl U3yICHHUS
HBOJIIOLMH
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MonekynsapHO-TeHETHUECKUE,

23 OMOXMMHUYECKHE U MaTEeMaTHYECKUE
METO/IbI H3y4YCHHUS IBOJIOIIUU

24 OO61re 3aKOHOMEPHOCTH IBOJTIOLIMU

o5 ApnantuBHas paauanus. HepaBHOMepHOCTH
TEMITOB 3BOJIIOIUN

26 O600menue mo Teme «MaKpOdIBOIIOIHUS U
€€ pe3yabTaTb»

97 Hayunblie runoressl IpoOUCX0XKIeHUS
JKU3HU Ha 3eMJie

28 JloHay4YHBIC MIPEICTABICHUS O 3aPOXKICHUH
KU3HU

29 OcHOBHBIE 3Tallbl HEOPTraHUYECKON
HBOJIIOLIUU

30 I'unoTesbl 3apoXkKIEHUS KUZHU
HcTopus 3eMiau 1 METOIBI €€ N3YUCHHUS.

31 JlaboparopHuas pabota Ne 4 «3yueHue u 05
OIHMCAaHNE UCKOMAEMBIX OCTATKOB JIPEBHUX '
OpPraHU3MOB»

30 HavansHble 3TaIel OpraHn4eckoin
IBOJTIOIIHA

33 DBOJTIONHS D YKapHUOT
OCHOBHBIE 3TaIlbl SBOIOIHH

34 pacturensHoro Mupa. [Ipaktuueckas 05
pabota Ne 1«M3yuenue ocoOeHHOCTEN '
CTPOCHHS PACTCHUI Pa3HBIX OTIETIOB)

35 OCHOBHBIE 3TaIlbl BONIOIIH KUBOTHOTO

Mupa
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9BOJ’IIOHI/I$I JKNBOTHBIX. HpaKTI/I‘ICCKaﬂ

36 pabora «M3y4uenne ocoOeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)

37 O6o06menue no Teme «IIpoucxoxnenue u
pa3BHUTHE KU3HU HA 3eMIIe»

38 Pa3Butune xu3Hn Ha 3emMie 1o spam u
neproaam

39 MaccoBble BEIMHPAHUSI — IKOJIOTUYECKUE
KPHU3UCHI MPOILIOTO

40 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3UC, €T0
0COOCHHOCTH

41 CoBpeMeHHas cUCTEMa OPraHUuYECKOTO
MPOIILIOTO

42 OCHOBHBIE CHCTEMATHYCCKUE TPYITITBI
OpPTraHU3MOB

43 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE

44 PazButue npencrasnenuit o
MIPOUCXOXKICHUH YeJIOBEKA
MecTo 4eIoBeKa B CHCTEME
opranmueckoro mupa. JlabopatopHas

45 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHHS CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MPSMOXO0KICHUEM)

46 JIBrKyIIM€ CUITBI aHTPOTIOTEeHE3a

47 CooTHoOIIEHHE OMOJIOTHYSCKUX U
COLIMATILHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

48 OCHOBHBIE CTaIMM AaHTPOTIOTEHE3a
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49 [TaneoreHeTrka U MajacOreHOMUKA

50 DBOJIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTnaeckas

ol paborta «M3yueHne sK0JI0rMYECKUX 0.5
aJlarTaui 4ea0BeKa

59 MeXIUCIUTUIMHAPHBIC METOIBI
AHTPOIIOJIOTUHU

53 O6o6menne no Teme «IIpoucxoxxnenne
YeJI0BEKa — AaHTPOIIOTCHE3)

54 3apoXKaeHUE U Pa3BUTHE IKOJIOTHUU
Mertoab! 3konoruu. JlabopatopHas pabora

55 «M3ydeHne MEeTOI0B IKOJIOTHIECKUX 0.5
HCCIIEIOBAHUID)

56 O0600611eHne 0 TeMe «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSAX OPraHU3MOB)

57 3HaueHNE IKOJOTUICCKUX 3HAHUM JISI
9eoBeKa

58 Dxoyorudeckue (HaKToOpbI
Abuotnyeckue akropsl. CBeT Kak

59 sKosoruueckuii paxrtop. JlaboparopHas 05
pabota «BrisiBeHrne mpucnoco0aeHui '
OpPTaHW3MOB K BIIUSTHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTHYECKUI PakTop.

60 JlaGopaTopHas pabota «BrisiBieHue 0.5
MIPUCTIOCOOTICHUI OPraHU3MOB K BITHSTHHIO
TEMITEPaTypPhI»

61 Abuotnueckue ¢hakTopsl. BiaxxHOCTh Kak 0.5
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sKoJstorudeckuii paxrtop. JlaboparopHas
pabota «AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSD)

62 Cpenpl oOuTaHuss OPraHu3MOB 1

63 Bronornveckne puTMBbl 1

64 XKuznennele popmMbl OpraHU3MOB 1

65 bruotnyeckue hakTopsl 1
3HadeHne OMOTUYECKUX B3aUMOIEHCTBUI

66 JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

67 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TOTTYJISIITUH
OCHOBHBIE TIOKa3aTEeH OIS IUH:

68 YHCIICHHOCTD, TNIOTHOCTh, BO3pAcTHAs U 1
MOJIOBAast CTPYKTYpa
OCHOBHBIE TIOKa3aTEIH MOIMYJISIUH:

69 POXTaeMOCTh, IPHUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAIHH

70 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIITAN

71 JluHaMuKa TOMYJISIITUN U €€ PeTyJISIHs 1

79 KpuBble pocTa YUCIEHHOCTH TOMYJISIINH. 1
KpuBble BBDKHBaHUS
OKonoruyueckas HUIIA BUIA.

73 JlaboparopHas pabota «IIpucnocobieHus 1 0.5
CeMsIH pacTeHHH K pacCeIeHuIo»

24 Oo6o06menne o Teme «OpraHu3Msbl U cpena 1

oOuTaHUA




56

75 Bup xak cucrema nonyssiun

76 3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAITAIA
’KUBOTHBIX

77 Co00111ecTBO OPraHU3MOB — OHOIICHO3

78 DKocHUCTEMa KaK OTKpBITasi CHCTEMa

79 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
JKOCHCTEME

80 OCHOBHBIE TIOKA3aTEIN YKOCUCTEMBI

81 DKOJIOTMYECKUE TUPaMU/Ib

82 N3meHeHus: coo0111ecTB — CYKIIECCHH

83 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEil 1 OKEaHOB

84 [TpupoaHbIE SKOCHCTEMBI. DKOCUCTEMBI
TYHJAp, JIECOB, CTEIEH, TyCThIHb

85 AHTPONOTeHHBIE YKOCUCTEMBI

86 Ypboakocuctemsl. [IpakTudeckas pabora 05
«3yuyenne u onrcanue ypooIKOCUCTEMBD) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

87 OCHOBHBIX B3aMMOJIECTBUI OPraHU3MOB B
9KOCHUCTEMAaX
MexaHu3Mbl BO3JEUCTBUS 3arpsI3HEHU N

88 Pa3HBIX TUIIOB Ha CyOOpTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

89 O06o0061IeH e 110 TeMe «DKOJIOTHS BUIOB U
TIOMYJISIITA

90 buocdepa — obmernanerapHast 000109Ka




57

3emn

91 Yuenue B. . Bepuaackoro o 6uochepe 1

92 3aKOHOMEPHOCTH CYIIECTBOBAaHUS 1
ounocdepsl

03 KpyroBopoThsI BemecTs u 1
OMOTEOXUMHUYECKUE ITUKITBI

94 3onanpHOCTH OMochepsl. OCHOBHBIE 1
OMOMBI CYIIN

95 YcroitunBocTs Onocheps 1

96 DKOJIOTUIECKHE KPU3UCHI H UX IPUIHHEI 1

97 Bo3zeiicTBue uenoBeka Ha 6nocdepy 1

98 AHTpOHOFeHHUOG BO3JICHCTBUE Ha 1
PaCTUTEIIbHBINA U YKUBOTHBINA MHP

99 OxpanHa mpupo bl 1

100 OCHOBHBIE TIPUHIIUIIBI YCTOWYHBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U IPUPOIBI
ParronanbHOE IPUPOIONIONH30BAHIE U

101 COXpaHEHHUE OMOJIOTMYECKOTO 1
pa3zHooOpa3us 3eMiu

102 O606menue o Teme «brochepa — 1
ri106anbHas 3KOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI JUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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