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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOHOMY nipeamety "buonorus" (manee - 6uoI0THS) HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus paspaborana Ha ocHoBe @DenepasibHOro 3akoHa OT 29.12.2012 Neo 273-®3 «0O6
obpazoBanuu B Poccuiickoit ®Penepanuny, ®PI'OC COO, Konuenuwu mnpenomaBaHusi y4eOHOTO
npeamera «bronorus» U OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnsiii npenmer «buosorus» yriayonéanoro ypoHs u3ydenus (10—11 xmaccer) sBIsSETCS OJHUM
U3 KOMIIOHEHTOB INpeaMeTHON obnactu «EcTecTBeHHO-Hay4yHbIE MpeaMeThl». COTacHO MOJNI0KEHUSM
OI'OC COO mpodunpHbIe y4eOHBIE TPEAMETH, HW3ydaeMble Ha YIIYOJIEHHOM YPOBHE, SBISIOTCS
cocoboM muddepeHnmanu o0y4eHUS HA YpPOBHE CPEIHEro oOImero oOpa3oBaHUS W TPU3BAHBI
o0ecreunTh  MPEEeMCTBEHHOCTh  MEXKIYy OCHOBHBIM  OOIIMM, CpEeIHUM  OOHIMM, CpEeIHUM
npo¢eCCHOHATIFHBIM U BBICIIUM 00pazoBaHHEM. B To e Bpems KaxIblii U3 3TUX y4eOHBIX MpPEAMETOB
JOJKeH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pelIeHHe O00pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIONIMX 33]a4, CBA3aHHBIX ¢ MpodoprueHTanreil 00yJaromuxcs 1 CTUMYJIMPOBaHHEM HHTEpeca K
KOHKPETHOH 00JacT HaydyHOTO 3HaHUS, CBS3aHHOTO C OWOJNOTHeld, MEIUIMHON, DKOJIOTHEH,
IICUXOJIOTMEH, CHOPTOM HJIM BOEHHBIM JIETIOM.

[IporpamMma no yueOHomy npeamery "buonorus" naét nmpenctaBieHue O eI U 3a/la4ax U3ydeHUs
yuebHoro npeamera «buonorus» Ha yriayOol€HHOM ypoBHE, OnpeenseT 00s3aTelbHOe (MHBAPHAHTHOE)
PEeIMETHOE COJIepKaHue, ero CTPYKTYPHUPOBAHUE MO pa3jesiaM M TeMaM, paclpeielieHHe Mo Kiaccam,
PEKOMEHAYET IOCJIEI0BATEIbHOCTh M3y4YEHHMs] Y4eOHOro marepuaia ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOrO Mpoiiecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaronuxcs. B
mporpaMme Mo OMOJIOTMH pealn30BaH MPUHIUI MPEEMCTBEHHOCTH C M3Y4YEHHEM OMOJIOTMH HA YpOBHE
OCHOBHOro o0miero oOpa3oBaHus, Ojarojaps dYeMmy MpPOCMAaTPUBAETCS HANpPaBIEHHOCTh Ha
HOCJIEayIoNIee pa3BUTHE OMOJIOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX HA (POPMHUPOBAHNE €CTECTBEHHO-
HAyYHOTO MHPOBO33PEHHS, SKOJIOTUYECKOTO MBIILIEHUS, TPECTaBICHUN O 3JJ0pOBOM 00pa3e KU3HHU, Ha
BOCIIMTaHHE OEpEex]HOro OTHOLICHHS K OKpYXarouled npupoiHoi cpene. B mporpamme nmo Ouosoruu
TaKk)Ke MOKa3aHbl BO3MOXKHOCTU yueOHoro mpeamera «buomorus» B peanusauuu TpedoBanuit ®I'OC
COO k miIaHMpyeMbIM JIMUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM pe3ysibTaTaM OOy4eHUsS U B
(GbOopMUPOBAaHUN OCHOBHBIX BHJOB Y4eOHO - T[I03HABaTEIbHOW JESITETBHOCTH OOydYaloIUXCs 110
OCBOCHHIO COJIEpXKAHUS OMOJIOTMYECKOTO 00pa30BaHUs HA YPOBHE CPEHEr0 00IIero o0pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypOBHE cpeaHero oOmero oOpa3oBaHUS 3aBepIIaeT
Ouonornuyeckoe oOpa3zoBaHME B IIKOJE M OPUEHTHPOBAH Ha pacHIMpeHUE U yriIyOlieHWe 3HaHUN
o0yyaroImuxcst 0 KUBOW MPHUPOJE, OCHOBAX MOJEKYISPHOW M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTUH U
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEIEKIMHN, OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YUEHHUS U HKOJIOTHH.

Nzyuenne yuebHOro mnpeamera «buosorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJTrOTOBKY OOYydYaromuxcs K IMOCIEAYIOIEeMY IMOJyYeHHIO OMOJIOTHYecKOro obpa3oBaHUs B By3ax U
OpraHM3alusaX cpenHero mnpodeccuoHanbHOro 00pa3oBaHusd. OCHOBY €ro CoJEp’KaHusl COCTaBIIseT
cucreMa OMOJIOTMYECKMX 3HAHUM, MOJTYYEHHBIX HPU H3Y4YEHUH OOYYaroIMMUCS COOTBETCTBYIOIIMX
CUCTEMATUYECKUX DPa3/ejoB OMOJIOrMM Ha YPOBHE OCHOBHOIro o0miero odpaszoBanus, B 10—11 kmaccax
9TH 3HAHMS MOJIyYaloT pa3BUTHE. Tak, pacHIMpeHbl U yrayOaeHbl OMONIOTHYECKHe 3HAHUSL O PACTEHUSX,
JKUBOTHBIX, Tpubax, OakTepusix, OpraHu3Me YeJOBeKa, OOMIMX 3aKOHOMEPHOCTSAX IKWU3HH,
JIOTIOJTHUTEIBHO BKIIOYEHBI OMOJIOrMUYECKUE CBEICHUS MTPUKIIAIHOTO U MIOMCKOBOTO XapaKkTepa, KOTOpbIe
MOKHO HCMOJb30BaTh KaK OPHEHTHUPHI UIsl MOCIENyrolero BblOopa mpodeccuu. Bo3moxkHa Takxke
UHTETpaIus OMOIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMU, TIOTYYEHHBIMH O0YYaIOIIUMUCS
NP U3YICHUH (DU3UKH, XUMUH, TeoTpaduu B MaTeMaTHKH.

Crtpyktypa mporpammsl 1mo ydeOHoMy mpenmMery "buosnorus" oTpaskaeT CHCTEMHO-YPOBHEBBIM U
SBOJIIOIIMOHHBIM  MOAXOAbl K H3ydeHHto Ouosornu. CorjacHO UM, H3y4arOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XAapaKTEpHbIE MJis JKUBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHU3alMH, 3BOIIOLUN
OpPraHMYECKOT0 MHUpa Ha 3eMiie, COXpaHEeHUs OMOJIOTHnYecKoro pazHooOpasus miaHeTsl. Tak, B 10 kiacce
U3y4YalOTCsl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OMOJIOrMM, 3MOPHOJIOTMM M OUOJIOTHMH Ppa3BUTHS,
TEHETUKU M CEJEeKUWH, OMOTEXHOJOTMM U CHUHTETHYECKONW OWOJOTMH, aKTyaIU3UpPYIOTCS 3HAHUS
oOyyaromuxcst o OOTaHUKE, 300JIOTUH, aHATOMUH, (pu3nonoruu uvenoseka. B 11 kiacce uzywarorcs
ABOJIIONIMOHHOE YYEHHUE, OCHOBHI DKOJIOTHH M YdeHHue o0 Onocdepe.

VYuebublil mpeamer «buonorus» npuszBaH 00ECIEYUTh OCBOCHHE O0YYAIOIIUMUCS OMOIOTHYECKUX
TEOpUUA M 3aKOHOB, WJCH, NMPUHIMIOB M TpPaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-



HAay4YHOH KapTUHBI MHUpa, 3HAHUM O CTPOEHHWH, MHOTOOOPa3sUU U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma,
MOMYNSIAKA, OWOIEHO3a, DKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OHONOTWHU, NPUKIAIHBIX AacleKTax OHOJOrMveckux 3HaHuu. Jlnsg pa3BuTus U
NOJIep)KaHUsl MHTepeca OOy4aromuxcst K OWMOJIOTMM Hapsjy CO 3HAYUTENBHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuaja B COAEPKAaHUM MPOrPaMMBbI 10 OHMOJIOTMH MPETyCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAaHOBICHUS W PA3BUTHUS TOW WMIM WHOW 001acTh OWMOJIOTHH, BKJIAJIOM OTCYECTBCHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIITUX OMOIOTUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

enpr w3yueHus ydeOHOro mnpenmera «buonorus» Ha YriayOnEHHOM YypOBHE — OBJAJICHUE
00y4JaloIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIbHOW OPraHU3allid >KUBBIX CHCTEM Pa3HOIo
paHra u mpuoOpEeTeHNe YMEHHI HCIIOIh30BaTh 3T 3HAHMS B (()OPMUPOBAHUH HMHTEPECA K ONpeAeIEHHON
obsacti TPo(eCcCHOHALHON NESITeIbHOCTH, CBSI3aHHOM C OWOJOTHEH, WJIM K BBIOOPY Y4eOHOTO
3aBe/IeHUs Ul IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHuUs.

Joctuxkenne uenu u3ydeHuss ydyeOHoro mnpeamera «buonorusi» Ha yriayOJnEéHHOM ypoOBHE
o0ecrieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:

OcBOeHHE OOYYaIOIIMMHUCS CUCTEMbl OHOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OHOJIOTMYECKUX
TEOpUSIX, KOHIICHIUSAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U TMpaBWiaX, COCTABJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSIX
OMOJIOTUYECKHUX CUCTEM (KIIETKA, OPTaHU3M, MOMYJISINS, BIJI, OHOTeoIeH03, Onocdepa); 0 BELIAFOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOy4JaloIMXCS C METOJAMH IIO3HAHUS >KUBOM MPHUPOIBI: HCCIEI0BATEIHLCKUMHU
MeTOJaMU OMOJIOTMYECKUX HayK (MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, YMOPUOIIOTUU M OUOJIOTUU
pa3BHUTHS, TCHETUKA M CEIICKIIMH, OWOTEXHOJIOTMM W CUHTCTHUYECKON OMOJOTHH, TaJICOHTOJIOTHH,
9KOJIOTHH)); METOJIaMU CaMOCTOSITEIbHOTO TPOBEJCHHS OMOJIOTMYECKUX HCCIE0BaHUi B 1ab0paTopuu u
B ipupoe (HabmoieHne, n3MepeHne, IKCIIEPUMEHT, MOICTTMPOBAaHNE);

OBJIaJicHHe OOy4YalolMMHUCS  YMEHHUSIMU: CaMOCTOATEIbHO HAXOAWTh, AaHAIU3UPOBATh U
UCIIOJIb30BaTh OHMOJIOTHYECKYI0 HWH(OPMAIHMIO; TIOJIH30BAaThCS OHMOJIOTHYECKONH TEPMUHOJIOTHEH U
CHUMBOJIMKOW; yCTAaHABJIMBATh CBSI3b MEXIY DPa3BUTHEM OHOJIOTUH M COIMAIBbHO-DPKOHOMUYECKHUMH U
HKOJOTUYECKUMH TpOOJeMaMu YeJOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOEH JEATEIBHOCTH IO
OTHONICHUIO K OKPYXKAIOLIel MPUPOIHOM cpelie, COOCTBEHHOMY 3[0POBBIO U 370POBBIO OKPYKAIOIIMX
Jrofieil; 000CHOBBIBaTh M CcOOMIOAATh Mepbl NPOGUIAKTUKA MH(GEKIHOHHBIX 3a00JeBaHMM, IpaBuiia
MOBEEHUs B TMpupoAe U obecreyeHHs Oe30MacHOCTH COOCTBEHHOHM JKHU3HENEATEIHHOCTH B
Ype3BBIYANHBIX CHTYAIUSX MPUPOIHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE Yy OOYYAIONIMXCS WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B TIpoliecce
3HAKOMCTBA C BBIAIOIMIMUMUCA OTKPBITUSAMH ¥ COBPEMEHHBIMH HCCIEIOBAaHUSMH B OHOJOTHH,
pelaeMbIMH €10 Mpo0JieMaMu, METOJONIOTHEH  OMOJIOTUYECKOTO  HMCCIEAOBaHHUS, IPOBEICHUS
SKCTIIEPUMEHTAIBHBIX UCCIIEOBAHMM, PEIICHHs] OMOJIOTHUECKUX 3aJ1ad, MOICIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAHHE Y O0YJAFOIIUXCS IEHHOCTHOTO OTHOIICHHSI K )KUBOH MIPHUPOJIE B TIEJIOM U K OTICIIEHBIM
e€ o0beKkTaM U SsBICHUSIM; (POpPMHpPOBAHME SKOJIOTHUYECKON, TE€HETHMUECKON TIpaMOTHOCTH, OOIei
KYJIBTYPBI TIOBEJICHUS B TIPUPO/IC; MHTETPAIIMH €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpereHne OOy4YaIOIMMUCS KOMIETEHTHOCTH B  PAllMOHAIBHOM  MPHUPOAOIOJIE30BAHUN
(cobmrofieHue TpaBWII MOBEIEHUS B MPHUPOJIC, OXpaHBbI BHJOB, YKOCUCTEM, Onochephl), COXpaHEHUU
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBbS OKPYXAIOUIMX JoAel (coOmoneHus Mep TpodUIaKTUKU
3a0osieBaHul, obecrieyeHre OE30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BbIYAMHBIX CHUTYaIUsIX
MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS OMOJIOTHYECKUX 3HAHUN U YMEHUN
B IIOBCETHECBHOM KHU3HMU,

CO3/IaHH€ YCIOBHH ISl OCO3HAHHOTO BBHIOOpa OOYYAIOIIUMUCA WHANBUAYATHHONH 00pa3oBaTeIbHOM
TPAeKTOPUH, CIOCOOCTBYIOLIEH  MOCIENymEeMy Mpo(ecCHOHATbHOMY CaMOONpPENEICHUI0, B
COOTBETCTBUU C UHIUBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OO6miee yncIO 4YacoB, OTBEJACHHBIX HA M3YYCHHE OWMOJIOTHU Ha YriIyOJIE€HHOM YPOBHE CPEIHETrO
obmiero obpazoBanus, cocrapnsier 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Henenmto), B 11 kmacce —
102 gaca (3 gaca B HeZIEIIO).



OT6op oOpraHu3alMOHHBIX (OPM, METOIOB M CPEACTB OOYYCHHS OWOJIOTHU OCYIIECTBIACTCS C
yuéTtoM crneuuuku ero CcoAepkKaHWs ¥ HAMPaBICHHOCTH Ha MPOJOHKCHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNBHBIM YCIIOBHEM MPU 00y4eHUN OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE SIBIISICTCS] IPOBEICHHE
7a00paTOPHBIX M MpPaKTUYeCKuX paboT. Takke ydactre oOydaroOIIMXCsl B BBIMOJHEHHH MPOCKTHBIX H
y4eOHO-HUCCIIEIOBATEIbCKUX ~ paboOT, TeMaThKa KOTOPBIX ONpeenseTcss YYuTelleM Ha OCHOBE
UMCIOIINXCS MAaTePHATLHO-TEXHUUECKUX PECYPCOB U MECTHBIX NMPHPOJIHBIX YCIOBHIA.

COJAEP/)KAHUE OBYYEHUSA

10 KIIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouonorus — KOMIUIGKCHAas Hayka. Kparkas wucTOpus pa3BUTUS OHMOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMU MpoOiaeMbl. DyHIaMEHTaNbHbIE, PUKIAAHBIE U TOHCKOBBIC
Hay4HbIE UCCIICOBAHUS B OMOJIOTHH.

3nauenue Ouonoruu B (OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cBsizanHbie ¢ Ononorneill. 3HaueHue OMOJIOTUN B MPAKTUYECKON JEATEIBHOCTH UYEIOBEKa!
MEAUIIMHE, CEIbCKOM XO03SICTBE, TPOMBIIIIEHHOCTH, OXPaHE MPUPOIBL.

JdemMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapx, Y. HapBun, Y. I'apseir, I
Mengens, B. . Bepuanckuii, W. I1. [TaBnos, . . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet u cxembl: «CBsI3b OMOJIOTHH € APYTUMH HayKaMm», «CrcTteMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKuBble cucreMbl Kak IpeaMer u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CJIOKHOCTb U YIOPSAIOYEHHOCTH CTPYKTYPHI,
OTKPBITOCTb, CaMOOPIaHU3ALMs, CAMOBOCIPOU3BEIEHUE, DPA3APAXKUMOCTb, H3MEHUUBOCTb, DPOCT U
pa3BUTHE.

YpoBHU OpraHu3anuy >KUBBIX CUCTEM: MOJIEKYJISPHBINM, KIETOYHBIM, TKAHEBBIM, OpraHU3MEHHBIMH,
MOMYJSIIIMOHHO-BUJIOBOM,  9KOCHUCTEMHBIH  (OMoreoueHoTuueckuit), Ouocdepusii.  I[Ipoueccsl,
HNPOMCXOJAIINE B XKUBBIX cucTeMax. OCHOBHBIE NMPHU3HAKHU XHUBOro. Ku3Hp Kak ¢opma CyliecTBOBaHUS
Marepuu. Hayku, nzydaroniye ;xuBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliu.

W3yuenne >kuMBBIX cucTteM. Meroasl Ouonormueckoil Hayku. Habmionenuwe, u3MepeHue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHaiu3. IIoHATHE O 3aBUCMMON U HE3aBUCHMOMW IIEPEMEHHOMN.
[InmannpoBanue »skcnepumeHTta. I[locraHoBka u mposepka runore3. HyneBas runoresa. Ilonstue
BBIOOpKH U €€ JocToBepHOCTh. Pa3zbpoc B Ouonoruueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH
NOJIyYeHHBIX  pe3ynbTaToB. IIpuumMHBI  HWCKaXeHUs  pe3yibTaToB  dKcnepuMmeHta. llonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabnuue! u cxemsl: «OCHOBHBIE PU3HAKY KU3HNY, «bronornyeckue cuctemsl», «CBONCTBA KHUBOI
Marepun», «YpPOBHU OpraHU3alUM KUBOW MpUpOAbD», «CTpPOCHHE KUBOTHOM KIETKW», «TkaHu
AKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOI0 opranu3mMay, «buoreonenos», «buocdepay, «Meto bl
W3Y4YEHUS KUBOU IPUPOIBD).

ObopynoBanue: nabopaTopHoe 000OpylOBaHME JIi MPOBEAEHUS HAONIONEHUHM, HW3MEpeHuH,
JKCIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU N3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust KieTrku

Knerka — cTpykTypHO-QyHKIIMOHATBHAS €UHUIIA KUBOTO. McTopus oTkpeiTus KieTku. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. lllneiinen, P. BupxoB). OcHOBHBIE TOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToapl MONEKYISIPHOM U KIETOYHOW OMOJOTHH: MHUKPOCKOMHSI, Xpomarorpadus, snekrpodopes,
METOJT MEUYEHBIX aToMOB, Au(depeHurnaibHoe IeHTPUPYTupOBaHre, KyJIbTUBUPOBAHUE KIIETOK.



Hzyyenue @urcuposannvix Kiemox. INEKTPOHHAas MHUKpOCKomnus. KongokanvHas MUKpOCKONus.
Bumanvnoe (npusxcuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIH MHUKPOCKOI», «VcTopus pa3BuTHs
METO/I0B MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaTrbl pPACTUTENbHBIX, JKUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi paGora «V3ydeHne METOAOB KIETOYHOW Owmosoruu  (Xpomartorpadus,
anekrpodopes, nuddepennuanpHoe neHTpudyrupoanue, [ILIP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIEMEHThl. Boma m e€ posb Kak
pacTBOPUTEINS], pearcHTa, ydacThe B CTPYKTYPUPOBAHUU KIIETKM, TEIUIOPETYJSILUU. MuHepaibHble
BEIIIeCTBa KJIETKH, UX Ouosiornyeckas posib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKHUCIOTHBIA COCTaB
6enkoB. CTpyKTyphl OenkoBoi Monekynbl. [lepBuunas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpEeTUYHasi, YeTBepTHUYHAs CTPYKTyphl. JleHarypamus. CsoiictBa OenkoB. Kiaccuduxamms OenkoB.
buonoruueckue pynkiuu 6enkoB. [lpuonoi.

VYrneBoabl. MoHocaxapuibl, Iucaxapuibl, OJUrocaxapujpl U mnonucaxapuipl. OO mnaH
CTpoeHHS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. 'mapodunbHO-THAPOdOOHBIE CcBoMicTBa. Krnaccudukamus munumoB. TpHUTIHIICPUIB,
doconunuapl, Bocku, cTepounbl. buonormueckue GyHkumu smnugoB. OOmmMe  CBOICTBa
OHMOJIOTHYECKHX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAMO3aMbIKaHHIO, TIOTYIPOHHIIAEMOCTb.

Hyxneunnosbie kucnorsl. IHK n PHK. Ctpoenune HyknenHoBbix kucnot. Hykneoruast. [Ipuniun
komIuieMeHtapaoctu. [IpaBuio Yapradda. Crpykrypa JJTHK — nBoitHast cipans. MecToHaX0XIeHHE U
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornueckne GyHKIIIH
AT®. BoccraHoBIIEHHBIE NMEPEHOCUYMKH, MX (DYHKUUU B KIeTKe. /[[pyeue Hykaeozuompughocghamol
(HT®). CexenupoBanue [IHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouonorus: OMOXMMHUYECKHE M OHO(pU3NYECKHe HCCIeOBaHUA CcOocTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpbl OMoMoneKyi. Mooenuposanue cmpykmypol u yHKYuti OUOMONEKYI U UX
Komniexkcos. KomnvromepHulll Ou3atiH u OpeaHU4ecKuil CcuHme3s OUOMONEKYI U UX HENnpUpoOHbIX
ananoz2oe.

JdemoncTpanuu

[optpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Csurep, C.
[Ipy3unep.

Huarpammsl: «PacripeneneHne XMMHUYECKHX JJIEMEHTOB B HEXKHMBOW mpupoae», «PacmpenencHue
XUMUYECKHX JIEMEHTOB B )KMBOU MPUPOJAEH.

Tabmuuel u cxemsl: «llepuoguueckas TabnMIa XMMUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIbI
BO/bI», «BemecTBa B cocTaBe OopraHuzMoBy», «CTpoeHHE MOJEKyibl Oenka», «CTpyKTypbl OelKOBOI
MOJIEKYNb», «CTpOoeHHE MOJIEKYd YIJIEBOAOB», «CTpoeHHE MOJEeKyn Junuaos», «HyknenHoBbie
KHCIIOTBD», «CTpoeHne MoneKyssl ATOy.

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapykeHHE OTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHasi padora «lccienoBaHue HYKIEMHOBBIX KHUCIIOT, BBIJIEIEHHBIX M3 KIETOK
Pa3JINYHBIX OPTaHU3MOBY.

Tema S. Ctpoenue n pyHKIUM KIETKH

Tumel  KJIE€TOK: JyKapuoThueckas ©  mOpokapuotuyeckas. CTpyKTypHO-(DYHKIIMOHAIIbHEIE
00pa3oBaHMs KIETKH.

Crtpoenue mnpokapuoTHueckoi kietku. Knerounas crtenka Oakrtepuii u apxeil. OcobeHHOCTH
CTpOeHUsI TeTepoTpoHONW M aBTOTPO(YHON MPOKAPUOTHYECKUX KIETOK. MecTo M pojb MPOKapHOT B
OMoIIeHO3aX.



Ctpoenne © (PyHKIMOHMPOBAHHWE DYKAPUOTHYECKOM KiIeTKU. Ilmazmatuueckas wMeMmOpaHa
(mna3manemma). CTpykTypa miazmatuyeckoid MeMOpansl. TpaHCIOpPT BeUIecTB Yepe3 MIa3MaTudecKyro
MeMOpaHy: maccuBHbIN (auddy3us, odneruénnas auddy3us), akTUBHBIN (MIEPBUYHBIA M BTOPUYHBIN
aKkTUBHBIA TpaHcmopt). [lomymponunaemocts MeMOpanbel. Pabota HaTpuii-kaqueBOro Hacoca.
OHJOUMTO3: MUHOLUTO3, daronuTto3. Dk3o1uTo3. Kiierounas crenka. CTpykTypa U GyHKIIUU KIETOYHON
CTEHKH pacTeHHIA, TPHOOB.

Hurtommazma.  Iluto3ons. [utockener. JIBukeHwe  1muTOIIa3Mbl.  OpraHouwabl — KJIETKH.
OpHoMeMOpaHHBIC OpraHouabl KJIEeTKH: HHaommazmaruueckas cerb (OIIC), ammapar [ombmxu,
JM30COMBI, UX CTpoeHHe U QyHKIHMHU. B3auMocBsI3bp 01HOMEMOpaHHBIX OPraHoOUAOB KieTku. CTpoeHue
TPaHyISIPHOTO peTUKyiIyMa. Mexanusm uanpasienus oenxos ¢ DIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJICTOYHBIX MeMOpaH. [magkuii (arpaHyJspHBIN) OSHIOIUIA3MATHYECKUNA  PETUKYIYM.
Cekperopnas ¢pynkuus anmnapara ['onbmku. Moouguxayus denxoe 6 annapame I'onvoocu. Copmuposka
benxkos 6 annapame [onvoocu. TpaHCHOPT BelIECTB B KJIETKE. Bakyonu pacTUTEIbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOU[IBI KIETKH: MUTOXOHIPHH, MJIACTUIIBL. [Ipoucxoscoenue mMumoxonopuil
u naacmud. Cumbuozenes (K.C. Mepeckosckuii, JI. Mapaynuc). CTpoenne U GyHKIMA MUTOXOHAPHUH U
wiactug. [lepBuuHble, BTOpUYHBIE U CJHOXHBIE IUIACTUABI (OTOCHHTE3UPYIOUINX IYKApPHOT.
XJIOpOIIacThl, XPOMOILIACTHI, JICUKOIJIACTHI BBICHIUX PACTECHUMN.

HememOpanubie opranousl kietkd CTpoeHHE W (PYHKIMH HEMEMOpPAaHHBIX OPTraHOUIOB KIIETKH.
PuGocomsbl. Ilpomesxcymounvie unamenmol. MuUKpoDUITaMEHTBI. AKMUHOBblE MUKPOQDUIAMEHMbI.
MpiiieyHble KIETKH. AKMuHO8ble KOMNOHEHmMbl HeMbluleuHblX Kiemok. MukpoTpybouku. Kietounsrii
ueHTp. CTpoeHue M JBUKEHHUE JXIYTUKOB U pecHUYeK. MUKpOoTpyOOuku HMTOIUIa3Mbl. LleHTpuoib.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompyboukamu. MomopHvle 6enxu.

SAnpo. OGonoyka sapa, XpOMaTH, KapUOIUIa3Ma, SIIPBIIIKH, UX CTpoeHHe M (QyHKImMH. SnepHbIit
0enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE PacoNOKEHNEe XPOMOCOM B MHTEp(]a3sHOM siipe. Dyxpomamun
u eemepoxpomamun. belku XxpomaTiHa — TUCTOHBL. JJuHamuka s0eprol 0bonouku 6 mumo3se. AoepHuiii
MPaHcnopm.

Knerounsie BritoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapuoT (pacTUTENIbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpauuu

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

Tabmuipr u cxembl: «CTpoeHHME 3YKapHOTHYECKOW KIETKH», «CTpoeHue MKUBOTHOH KIIETKN,
«CTpoeHue  pacTUTENbHOM  KieTkw», «CTpoeHMe  MUTOXOHIpuM», <«Smpo»,  «CrtpoeHune
POKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOIpPENapaThl PACTUTENbHBIX, >XUBOTHBIX KIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHbIX KIETOK.

JlabopaTopHasi padora «/3ydueHne cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «l/ccnenoBanue mia3Monn3a 1 Jeria3Moian3a B PaCTUTENIbHBIX KIETKaX.

IIpakTuyeckas padora «/3yueHue ABUKEHUS HUTOIIA3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NMPeBpallieHHe JHEPTHH B KJIeTKe

AccMMWIISIIASE. M TUCCUMWISIIASL — JBE CTOPOHBI MeTa0oim3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIA M TeTepoTpOoHBIH. YdYacTHe KHUCIOpoAa B OOMEHHBIX Ipolieccax. DHEPreTHUecKoe
oOecnieuenue kietku: npespamieHne AT® B oOMeHHBIX mpoueccax. DepMEeHTAaTUBHBIA XapakTep
peakuuidi KIeTo4HOro meradosmsma. DepMeHTHl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEWUCTBUS.
Kodepmentsr. Otnnunsi pepMEHTOB OT HEOPTaHWYECKUX KaTalM3aTOPOB. bemkn-akTHBATOPHI M OENTKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKLUH OT pa3IHMUHBIX (PAKTOPOB.

[lepBuuHbIl CUHTE3 OpraHUYecKUX BelecTB B KieTke. DoTocunTe3. AHOKCULEHHbIU U OKCUSEHHbIU
gomocunmes y oaxmepuii. Ceemocobuparowue nueMeHmul U NUSMEHMbl PeakyuoHHo20 yenmpa. Ponb
XJIOPOIUTACTOB B Tiporiecce ¢porocuHTe3a. CBeToBas u TeMHOBas a3bl. @omoovixanue, Cz., C4- u CAM-
munwsl pomocunmesa. IIpogyKTUBHOCTh (hOTOCHHTE3a. BriusHMe pa3nuyHbIX (aKTOPOB Ha CKOPOCTbH
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PasHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIMpYOLe OakTepuu,
Kene300aKTepuu, cepoOaKTepuu, BOAOPOIHBIEC OaKTEPHH. 3HAUYCHHUE XEMOCHHTE3a.



AHarpobHbIe opranu3Mbl. Busl 6posxkenus. [IpoayKkTsl OpokeHUs U UX UCIIONIb30BAaHHE YEIIOBEKOM.
AHas’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHI OMOTEXHOJIOTUHU U BO30YANUTENIN OOJIe3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEPreTHUYeckoro ooMeHa. [loaroroBuTenbHBIN dTamn. [ mukomus —
0ECKHUCIIOPOAHOE PACUIETNIEHUE TIIIOKO3bI.

buonoruueckoe okucieHuEe, WM KJIETOUYHOE JbpixaHue. Ponb MUTOXOHApPHIT B mpoleccax
O6uonornyeckoro okucienus. Lluknnueckue peaknuu. OxucnutensHoe (pochopunupoBanue. Iuepeus
Membpannoco  epaouenma  npomonos. Cummes AT®@: paboma npomonunou ATD-cunmasoi.
[IpeumymiectBa  a’poOHOro myTH oOOMEHa BEIIECTB Iepea  aHad’poOHBIM.  DPPEKTUBHOCTD
SHEPreTHIecKoro oOMeHa.

JdemMoHcTpanuu

[Toptpetsr: JIxk. Ilpuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ouremsrapar, II.
Murtuen, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DOTOCHHTE3», «DHEpPreTUUecKuii ooMeny», «buocuHTe3 Oenkay, «CTpoeHHe
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpYyIOBaHHE JJisi TPUTOTOBIIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHnasi padora «/3ydyeHHe KaTaIUTUYECKON aKTUBHOCTH (EPMEHTOB (Ha MpuUMeEpe
aMUJIa3bl WIK KaTanaas3bl)y».

JlabopaTopHnasi pa6ora «/3yueHue (epMEHTAaTUBHOIO pACIICIUICHHUsS IEPOKCHAa BOJOpOJa B
pPaCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuun matpuuHoro cunresa. [IpuHUIMIT KOMIUIEMEHTaApPHOCTH B PEAKLMIX MAaTPUYHOI'O CHUHTE3A.
Peanmuzanus HacnmeacTBeHHOW WHpOpManuu. ['eHeTWYeCKHHd KOJ, €ro cBoicTBa. TpaHCKpunms —
Matpuusblii cuHTe3 PHK. IlpuHUuMNBI TpaHCKpUNUMU: KOMIUIEMEHTApPHOCTh, AHTUIIAPALIEIbHOCTD,
acuMmMeTpudHoOCTh. Cospeganue mampuunvix PHK 6 aykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpaucmsus u e€ stanbl. Yuactue TpancnopTabeix PHK B OnocunTese Genka. YcnoBus 6uocuHTesa
oenka. KogupoBanne aMmuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OenKa.

Cospemennvie npedcmasienuss 0 cmpoenuu 2enog. OpraHuzalys TeHoMa y MPOKapuoT U IyKapuoT.
Perynsiiust akTHBHOCTH Te€HOB y MpokapuoT. ['unoresa onepona (P. Kako0, XK. Mano). Moxexkyraphvie
Mexauuzmvl IKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsl 2enog. Perynsauus
0OMEHHBIX IIPOLECCOB B KileTKe. KineTouHslil romeocTas.

Bupycsl — HekneTouHble GOpPMBI )KU3HU U O0NUraTHele mapa3uTbl. CTPOEHUE MPOCTHIX U CIOXKHBIX
BUPYCOB, DPETpPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn [[HK-cooepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpamnas mpancKpunyus, pesepmasd, uHmezpasd.

BupycHsle 3a0oneBaHus 4enoBeka, *HBOTHbIX, pacteHuil. CIIM, COVID-19, counanbHble u
MEAMIMHCKHE MTPOOIEMBI.

Buoungopmamura: unmeepayuss u anaruz 6Oonvuux maccueos («bigdatay) cmpyxkmypHoix
buonoeuueckux Oaunvix. Hanomexnonocuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie @yHKyuu
benkos. Cnocobvl 00cmasKu i1ekapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, J. U. iBanoBcKui.

Tabnuib! u cxemsl: «buocunTes Oenkay, «I eHeTndeckuii Kony, «Bupycen», «bakrepuodarmny.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCa.

Tema 8. ZKu3HeHHBIH NKJ KICTKH

Knerounslii nuki, ero mepuoasl u perynsuus. Matepdaza m Muto3. OCOOEHHOCTH IMPOIIECCOB,
npoTekalomux B uHTepdaze. [loaroroBka  KIeTKM K JeneHuto.  IIpecMHTeTHUYECKHi
(TTOCTMUTOTUYECKHI), CHUHTETHMUYECKUH W  TMOCTCUHTETHUYECKUH (IPEMUTOTHYECKUN) TEepUOJbI
UHTEpda3bl.

Marpuunsiii cuare3 JJHK — perumkanwma. Ilpunnuner permmmkanuu JJHK: xommmemenTapHOCTS,
NIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUNapaienbHocTh. Mexannsm pemnukanuun JHK. Xpomocowmst.



Crpoenue xpomocoM. Tenomepbl U Telomepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapUOTHIL.
JIMNIouIHbIN 1 TaluIOUAHBI HAaGOPbl XpoMOocoM. ['oMotornynabie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenne kierkn — muto3. CTaguum MUTO3a U IMPOUCXOMSAIIME B HUX MPOLECCH.. THUIBI MHUTO3a.
Kapuokunes n nurokuses. buosorndyeckoe 3Ha4eHUE MUTO3A.

Perymnsus mutoTndeckoro nukia kietku. [Iporpammupyemas kiierouHas rudesb — alnonros.

Knerounoe sapo, XpoMocoMbl, (YHKIHMOHAJIbHAs TE€HOMHKA. Mexanusmvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemok. «l{ugpposas xnemka» — Ououngopmamuueckue
Mooenu PYHKYUOHUPOBAHUS KILEMKU.

JdemoHcTpauuu

Tabnuubl u cxembl: «KU3HEHHBIN UK KIETKW», «MuT03», «CTpoeHue Xxpomocom», «Perukarus
JITHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTpenaparhl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlabGoparopHas pabdora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopuasi pa6ora «HaOnroneHne MuUTO3a B KJIETKAaX KOHUYMKA KOpEMIKAa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpasue opranu3sMoB. OJHOKJIETOYHbIE, KOJOHHUAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

OCOOCHHOCTH CTPOCHHS M HKM3HEICSITEIHLHOCTH OJHOKIETOYHBIX OpraHm3MoB. bakTepum, apxew,
OJIHOKJICTOYHBIE TPUOBI, OJHOKIIETOUYHBIE BOAOPOCIH, IPYTrHe MPoTUCThl. KoMoHUaNbHbIE OPraHU3MBI.

B3aumocBsi3p yacTeit MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, opraHbl ¥ CUCTEMbI OpraHoB. Opranusm
Kak eauHoe uenoe. ['omeocras.

Txanu pacrenmid. Tumbl pacTHTENBHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAS, IMPOBOISIIIAS,
OCHOBHas, MexaHuueckasg. OCOOCHHOCTH CTpOCHHs, (PYHKIHMA M pACIONIOKEHUsS TKaHeW B opraHax
pacTeHuM.

TkaHM JKMBOTHBIX W 4YeJIOBEKAa. [HWIbl >KUBOTHBIX TKaHEW: SIUTEIUAIbHAs, COCAUHUTEIbHAS,
MbllIe4Hast, HepBHas. OCOOEHHOCTH CTPOECHMS, (PYHKIMN U pacoIOKEHNUs TKAHEW B OpraHax *HBOTHBIX
U 4eJIOBEKa.

Opranbl. BereraTuBHble UM TIeHEpaTUBHbIE OpraHbl pacTteHuil. OpraHbl U CHUCTEMBI OpPraHOB
YKUBOTHBIX U 4YesoBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacteHuit. CkeneTbl OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHHUH ckeneT. CTpOEHHE U TUIIBI COEAUHEHUS KOCTEH.

JIBukeHue opraHu3MoB. J[IBuKeHHE OJHOKIETOYHBIX OPraHM3MOB: aMEOOMIHOE, >KTYTHKOBOE,
pecHUYHOE. /IBIJKEHHE MHOTOKJIETOYHBIX PACTCHUM: TPOIU3MBI U HACTUH. J[BUKEHUE MHOTOKJIETOYHBIX
KMBOTHBIX U YeJOBEKa: MbllleyHas cucrema. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

IIntanne opranuzmoB. IloryonieHue BOABI, YIJIEKHCIOIO Tra3a WM MHUHEPAIBbHBIX BELIECTB
pacTteHussMU. IluTaHue >XKUBOTHBIX. BHYTPHUIIOIIOCTHOE M BHYTPUKIETOYHOE muileBapeHue. lluranue
MO3BOHOYHBIX JKMBOTHBIX. OTAenbl NHILIEBAPUTENBHOTO TpakTa. [lumieBapuTenbHbIE —KEJE3Bl.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Heixanue opranu3moB. [[pixanue pacteHuid. Jlpixanue >xuBoTHbIX. uddys3us razoB uepes
noBepxHOCTh KieTkH. KoxkHoe npixanue. JlpixatenbHas noBepxHocTh. JKabepHoe u 1€rouyHoe JbpIXaHue.
JIpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. OJBOJIOIMOHHOE YCIO0XKHEHUE CTPOCHUS JIETKUX
MIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cuctema yenoBeka. MexaHu3M BEHTWIALMU JETKUX y NTUL U
MiIeKonuTaromux. Perymsmus npixanus. J{prxarenbHble 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHMM. TpaHCIOPT BEILECTB Yy
*KUBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cucremMa NMO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBIE COCYAbl W KpoBb. Kpyru KpoBooOpalieHus. IBONIOLHMOHHBIE
YCIIO)KHEHHUSI CTPOEHHS KPOBEHOCHOM CHCTEMBbl ITO3BOHOYHBIX KHBOTHbIX. Pabora cepauma u eé
perymnsnus.

Beinenenue y opranusmoB. Beinenenue y pacrennii. Beinenenue y xuBOTHbIX. COKpaTHTENIbHBIE
Bakyoid. Opranbl BbleneHus. PuiubTpanus, CeKpeuus U oOpaTHOE BCAChIBAaHHE KaK MEXaHU3MBI
paboTel opraHoB BblAeNeHUA. CBS3b IMOJIOCTH Tela C KPOBEHOCHON M BBIICIUTEIBHOW CHUCTEMaMH.
Brienenne y mo3BOHOYHBIX )KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u GpyHKIMOHUpPOBaHUE HEPpOHa.
OO6pa3oBaHre MOYH Y Y€JIOBEKA.



3ammTa y OpraHM3MoOB. 3alldTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl OakTepWil W ITUCTHI
IpOoCTEHIIMX. 3aliuTa Yy MHOTOKIETOUHbIX pacTeHui. Kyrtukyna. Cpencrsa naccUBHOM M XMMHUYECKON
3amuThl. OUTOHLINIBL.

3amuTra y MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M MX NpOMU3BOJAHBIE. 3allliTa OpraHu3Ma OT
Oosezneit. immyHHas cucreMa 4enoBeka. KileTOUHBIM M TyMOpajdbHBIH UMMYHHUTET. Bpoxa&éHHBIN U
npuoOpeTéHHbIil ciennpuieckuii UMMYHHTET. Teopusi KiIoOHanbHO-celeKTuBHOTO uMMyHuteTta (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocrmamurenbHble OTBETHI OpPraHU3MOB. Pojib BpOXAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTe u perynsiius y OopraHu3mMoB. Pa3apakMMOCTh y OAHOKJIETOYHBIX OPIaHU3MOB.
Takcucsl. Pa3npaxumMocCTs U peryisinus y pacTreHuil. PocToBble BenecTBa U X 3Ha4CHUE.

HepBHas cucrema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas cucremMa u e€ OTIEINbI.
OBOJIIOIMOHHOE YCIIO)KHEHHWE CTPOECHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHENbI I'OJOBHOI'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pednexkropras ayra. besycnoBHbie U yCI0BHbIE pedIeKCHl.

I'ymopanbHas peryisaius U 3HIOKPUHHASI CUCTEMA KUBOTHBIX U 4esloBeKa. JKene3bl 3HIOKPHUHHOM
CUCTEMbl M HUX TOpPMOHBI. JlelicTBME TOPMOHOB. B3auMMOCBSI3b HEPBHON M SHIOKPUHHOM CHCTEM.
l'unoranamo-runodusapHas cucremMa.

JdeMoHcTpamun

[Toptper: U. I1. I1aBnos.

Tabnuiet u cxembl: «OIHOKIETOYHBIE BOJIOPOCIINY, «MHOTOKIETOUHBIE BOAOPOCINY, «bakTepuny,
«IIpocreiimmey, «Opranbl LBETKOBBIX pPAaCT€HUN», «CHCTEMBbl OPraHOB I103BOHOYHBIX >KHBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKOMbIX», «TkaHu pacteHuit», «KopueBbie cuctembl», «CTpoeHue cTedsy,
«CTpoeHHe JIHUCTOBOM IUIACTUHKWY», «TKaHM >XKUBOTHBIX», «CkeneT dyenoBeka», «llumeBapurenbHas
cucrteMa», «KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucremayn, «Koxay,
«MpIieyHas cucrema», «BolaenurensHas cucreMa», « JHIOKpUHHAS cucTeMay, «CTpOeHUE MBILIIBI,
«mmynuter», «Kumeunononocteiey, «Cxema mNUTaHus pacTeHui», «KpoBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue Tuipbl», «CTpoeHue IutaHapun», «BHyTpeHHee cTpoeHue
noXaeBoro uepBs», «HepBHas cucrtema pbid», «HepBHas cucrema nsarymiku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHast cuctema ntuny, «HepBHas cucrema MmiekonuTaromux», «HepsBHas
cUcTeMa 4esoBekay, «Peduexcy.

O6opynoBaHHe: CBETOBOM  MHUKPOCKOI, MHUKpOINpEnaparbl OJHOKJIETOYHBIX  OpraHU3MOB,
MUKpOIIpEnaparbl TKAaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, WITIOKOXHUX, >KHUBbBIE
9K3EMIUIAPhl KOMHATHBIX pAacTeHUH, repOapuu pacTeHHWH pa3HBIX OTHEJIOB, BJIAXKHbIE IpernapaThl
KHUBOTHBIX, CKEJETbl MO3BOHOYHBIX, KOJUJIEKIMH OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBeKa,
o0opy/soBaHUE N7 JIEMOHCTpPAllMM TMOYBEHHOTO W BO3AYIIHOIO NHUTAHMSI PACTEHUH, pacUIeIICHUs
KpaxMasia M O€JIKOB TOj JeiicTBUeM (QepMEeHTOB, 000OpylOBaHHE MAJS JIEMOHCTPALMM OMBITOB IO
WU3MEPEHUIO KU3HEHHOW €MKOCTH JIETKMX, MEXAaHHU3Ma JAbIXATEIbHBIX IBW)KCHWH, MOZEIN T'OJOBHOIO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3y4ueHue TkaHel pacTeHU».

JlaGopaTopHas padora «/3ydueHne TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHNU3MOB

dopMBl pa3MHOKEHHSI OPTaHU3MOB: Oecmojioe (BKJIIOYAash BET€TaTUBHOE) M TMOJOBOE. Buibl
0ecroIoro pa3MHOKEHUS: TOYKOBaHUE, CTIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. IlosoBble KieTku, wiM ramersl. Meino3. Craguu meinosza. [loBenenue
xpomocoM B Mmeirio3ze. Kpoccunrosep. buonornueckuii cmpici Melio3a ¥ MOJIOBOTO Mpoiiecca. Meito3 u
€ro MeCTO B KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pazButue. ['amerorene3 y X UBOTHBIX. [lomoBeie xkene3pl. OOpazoBaHue M
pa3BUTHE TOJIOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpOCHHE MOJOBBIX KIETOK.

OmogoTBOpeHre U IMOPHOHATBFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPHONOTHsS — Hayka O pa3BUTUU
opranu3moB. Mopgoeene3z — oouna u3z enaswvix npoorem smopuonocuu. Koumyenyus mopgocenos u
mooenu mopghozeneza. Ctanuu >MOpHOTeHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpoonenue. Turbl
IpoOneHus. /lemepmunuposannoe u HeoepMuHuposarnnoe opoobaenue. bracmyna, munvi 6Onacmyn.



OcoberHocTH IpoOJIECHUS MIICKOIMTAONINX. 3aPOIbIIICBBIC JUCTKH (TacTPYIAIs). 3aKiaJKka OpraHOB
M TKaHE W3 3apOJbIIIEBBIX JMCTKOB. B3auMHOE BIMSHHE 4YacTEd pa3BHUBAIOIIETOCA 3apOJbliia
(oMOpuOHaNbHAsS MHAYKLHKA). 3aKiajka IUIaHa CTPOCHHS UBOTHOTO KaK pe3ylbTaT HepapXUUYECKUX
B3aMMOJICHCTBHI TeHOB. BrusHue Ha SMOpHOHATILHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpPYKAFOIIEH
Cpepbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanmpHbI mepuoi. [IpsiMoe W Hempsimoe pa3BHUTHE.
Pa3Butne ¢ meramopdo3oM y OECIO3BOHOUHBIX U MO3BOHOYHBIX KUBOTHBIX. buonornueckoe 3HaueHue
IPsIMOTO M HEMPSIMOTO Pa3BUTHS, UX PAaCHPOCTpaHEHUE B Mpupojie. TUIBI pocTa KUBOTHBIX. DakTOphI
pEeryislid pocTa >KUBOTHBIX M yenoBeka. CTaguu MOCTIMOPHMOHATIBLHOIO Pa3BUTUS y KUBOTHBIX U
yenoBeka. [leproabl oHToreHesa yenoseka. CTapeHue U CMEPTh KaK OMOJIOTMYECKUE IPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['ametodur m cnopodur. Melo3 B KM3HEHHOM ITUKIIC
pactenmii. OOpa3oBaHue CIop B mporecce Meio3a. ['ameroreHe3 y pacteHuit. OIMIoJ0TBOPEHHE H
pa3BUTHE PACTUTENIBHBIX OpraHU3MOB. /J[BOWHOE OIUIOJOTBOPEHHME Yy UBETKOBBIX PACTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PEryJsIuU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BereratuBHOoe pa3sMHOXKeHHE», «THIBI Oecrmosoro pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMHAOMOHaAbD, «Pa3MHOXeHHEe 3BrieHb», «Pa3MHOXeHHe TuApb», «Meno3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHIEKIETKH U criepMaTo3ouaa», «OCHOBHBIE CTaauH
oHTOreHe3a», «lIpsimoe m Hempsmoe pa3BuTuey», «Pa3zButne Mailickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne nArymkn», «/{BoliHOE OIUIONOTBOpEHHE Y IIBETKOBBIX pacTeHHil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JBYIOJBHBIX PACTEHUI», «OKU3HEHHBIN LIMKI MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXa», «JKM3HEHHBIN LUK HAaTOPOTHUKAY, < KU3HEHHBIA LIMKIT COCHBIY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIpENaparhl SHIEKIECTOK U CIepPMaTO30UI0B, MOJIENb
«IuKs pa3BUTHS JIATYILIKU Y.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIPENapaTax.

IIpakTuyeckasi padora «BrisiBlIeHHE TPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX ).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Wctopusi cTaHOBIEHUS M pa3BUTHUs IeHETUKH Kak Hayku. PabGotsl I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oredyecTBeHHbIX Y4€HBIX B pa3BuTuu reHetuku. PabGorel H. K. Komsrosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, FO. A. ®dumunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHYECKHE IOHATHS M CHMBOJIBI. [ OMOJIOIMYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
aIbTEPHATUBHBIE IIPU3HAKW, JOMHHAHTHBIM W PELECCHBHBIM NPU3HAK, I'OMO3UI0OTa, IETEPO3UrOTa,
yucTas JUHUS, TUOpHUbl, reHoTun, ¢eHoTun. OCHOBHBIE METOJbl T€HETUKU: THOPHUI0JIOTHYECKUH,
LUATOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHM.

JdemoncTpanuu

[Toptpersr: I Mennens, I'. ne ®pus, T. Mopran, H. K. Konenos, H. M. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodee-PecoBckuid.

TaOmuis! u cxeMbl: «MeTobl TeHETUKHNY, «CXeMBbl CKpEIIMBaHUS.

JlaGopaTopHnas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEJOBAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBbiii 3akoH Menaenss — 3akoH eauHOOOpaswsi THOPHIOB
nepBoro mnokosneHus. IlpaBuno nomuHupoBaHus. Bropol 3akoH MeHIens — 3aKOH pacCIIEIICHUs
npu3HaKkoB. LluTonornueckre 0CHOBbI MOHOTHOPUTHOTO CKpeluBaHus. ['unore3a 4ucToTh raMer.

Ananusupyroniee ckpeuuBaHue. I[IpoMexyTOuHBI XapakTep Hacle[doBaHMA. PaciienieHue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCUMOTO HACJIEIOBaHUS
npu3HaKoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CueruieHHoe HacnezoBaHue npusHakoB. Pa6orel T. Moprana. CuernsieHHOe HacieloBaHHWE I'€HOB,
HapylLIEHUE CLUEIJICHUS MEXKy T€eHaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.



I'enernka nmosa. XpoMOCOMHBIN MEXaHU3M OINPEIEICHHS 1MoJia. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsIil 1 rereporaMeTHbId 10J1. ['eHeTHYeCcKas CTpyKTypa IoJIOBbIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIEIJICHHBIX C TTOJIOM.

I'enorunn kak wmenmoctHas cucrema. Ilnedorponuss — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHoOKeCcTBEeHHbIN ajuienu3M. B3aumopeicTBue HeauielbHbIX IeHOB. KoMIuieMeHTapHOCTh. DNHUCTa3.
[Tomumepus.

['eHeTHMYEeCKUT KOHTPOJIb Pa3BUTUS PACTCHHM, )KUBOTHBIX M YEJIOBEKA, a TAKXKe (PU3MOJOTHUCCKHUX
MPOIECCOB, TIOBEICHUS W KOTHUTHUBHBIX (QYHKIWHA. [‘eHeTHdeckne MeXaHW3Mbl CHMOHMOTEHEe3a,
MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH — MAPA3UT» U «XO3IMH — MUKPOOHOMY. '€ HeTHYeCKHEe acleKThI
KOHTPOJISI U U3MEHEHU S HACJISJICTBEHHON WH(OPMAITUU B TIOKOJICHHSIX KIETOK U OPraHNU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuubpr u cxembl: «llepBelii W BTOpoW 3akoHBI MeHaens», «Tperuit 3akoH MeHaensy,
«Ananuzupyroimiee ckpeuBanue», «Hemnonnoe nomuHupoBaHue», «CHEIMJIEHHOE HACIEeI0BaHKE
NpPU3HAKOB y Apo3odmiby, «l'eHeTmka moma», «Kapwotum dyenoBekay, «Kapuotum apo3ohuisny,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMo1eiicTBUE T€HOBY.

O6opynoBanue: MOJeNb AJIsl IEMOHCTPAIIUN 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS
M pacIIeIyIeHUs TMPU3HAKOB, MOJEIb IS JEMOHCTPAIlMM 3aKOHAa HE3aBUCUMOTO HAaCIeIOBaHUs
MPU3HAKOB, MOJIEIb JIJIs IGMOHCTpAIlMU CUEIJICHHOTO HACJIeIOBAHUS IPU3HAKOB, CBETOBOM MUKPOCKOTI,
MHUKponpenapart: «Jpozopumay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IpakTuyeckas padora «/3ydenue pe3yabTaToB JUTHOPHUIHOTO CKPEITUBAHUS Y APO30(IIIBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue renotuna u cpensl npu GopmupoBaHuu ¢eHorumna. M3MeHYHMBOCTH MPU3HAKOB.
KauecTBeHHbIE W KOJNMYECTBEHHbIE MPU3HAKU. BuIbl KM3MEHUMBOCTH: HEHACIEACTBEHHas U
HACJIEICTBEHHAS.

MoudukanoHHas HW3MEHYMBOCTh. Ponmb  cpensl B opMupoBaHMHM — MOJU(PHUKAIIMOHHOM
u3MeHunBocTu. Hopma peakiuu mnpusHaka. Bapuanuonnslii psng v BapuanuoHHas kpuas (B.
Noranncen). CoiicTBa MOAN(DUKAIIMIOHHON U3MEHUNBOCTH.

I'enoTunuueckass  nM3MeHUMBOCTb.  (CBOWCTBAa  TEHOTHUIIMYECKOM  W3MEHYMBOCTH.  Bumsl
FeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASL, MyTallMOHHAs!.

KomOuHaTuBHass u3MeHYMBOCTb. Meio3 U MONOBOM IMpolecc — OCHOBAa KOMOHMHATHUBHOM
U3MEHYMBOCTU. Pojb KOMOMHATHBHOM HM3MEHUMBOCTH B CO3JaHUM T'€HETUYECKOro pa3HooOpasus B
npeenax OJHOTO BUAA.

MyTtannoHHasi U3MEHUYMBOCTb. Bubpl MyTanuil: reHHble, XpOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE U
UHAYLUUPOBAaHHbIE MyTalluu. SlnepHble U LUTOIIa3MaTH4eckue myranuu. ComaTHYecKue W IOJIOBbIE
myrauuu. I[IpuynHBI BO3HUKHOBEHUS MyTanui. MyTareHsl W HMX BIMSHUE Ha OPIraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B HacleACTBEHHOU
u3meHunBoctu (H.W. BaBunos). BHesiepHas H3MEHUMBOCTh M HACJI€CTBEHHOCTb.

Onueenemura u SnUeHOMUKA, POb INULEHEMUYUECKUX (PAKMOopos 8 HACIe008AHUU U USMEHUUBOCTIU
GeHomunuyecKux npusHAaKos y Op2anu3mMos.

JdemMoHcTpanuu

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

Tabmumer  u cxembl:  «Buabl  u3MeHUMBOCTHY, «MoAU(PUKAMOHHAS ~ U3MEHUYHBOCTBHY,
«KomOuHaTBHasT W3MEHUUBOCTHY», «Melo3», «OmnonorBopenue», «l'eHeruueckue 3a0o0jeBaHUA
yeroBeKay, «Buasl myranuii.

Ob6opynoBaHue: KHUBbIE U repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHku ((otorpadum)
YKUBOTHBIX C PA3JIMYHBIMU BUJJAMH U3MEHUHUBOCTH.

JlaGopaTtopuas pabora «lVccrenoBaHue 3aKOHOMEPHOCTEH MOIU(PHUKAIIMOHHONW HW3MEHYHMBOCTH.
[TocTpoeHne BapuallOHHOTO PsIia U BAPUALIMOHHON KPUBOM».

IIpakTnuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax).



Tema 14. I'eneTuka 4yesoBeka

Kapuotun wyenoreka. MexayHapo/iHas mporpaMma HCCIEIOBaHUS T€HOMa 4YeloBeka. MeTonbl
U3YYEHHUS T€HETUKU YeJIOBEeKa: MeHeaJIorMYecKui, OJIM3HEIOBbIN, IUTOT€HETUYECKUH, MOMYISAIMOHHO-
CTATUCTUYECKUM, MOJIEKYIsIpHO-TeHeTHYeCKUd. COBpEMEHHOE ONpeIeTICHNE TeHOTUIA: MOJTHOTE€HOMHOE
CEKBEHHUPOBAHME, TEHOTUIHpPOBaHHE, B TOM uucie c mnomoupio [IIIP-ananusza. HacnencrBenusie
3a00JIeBaHUs YeIOBEKa. | €eHHbIE M XPOMOCOMHEIE OOJE3HU dYeloBeKa. Bone3Hu ¢ HacieICTBEHHOM
MPEIPACIIONOKEHHOCTRI0. 3HAU€HHE MEIUIUHCKOM TEeHETUKU B MPENOTBPALCHUU U JICYCHUU
TeHETHUYECKUX 3a00JIeBaHUI YeioBeKa. MeauKO-TeHeTHIeCKOe KOHCYIbTUpOoBaHue. CTBOJIOBBIC KIICTKH.
[TonsiTue «reHETHYECKOro rpy3a». OJTHYECKHE AacleKThl HCCIEeNOBaHUN B 00JIACTH pedaKkTUPOBaHUS
r€HOMa M CTBOJIOBBIX KJIETOK.

I'enernyeckue (QakTOppl MOBBIIICHHONW UYYBCTBUTEIBHOCTH 4YelOBEKa K (PU3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYyXarolei cpeabl. ['eHeTnueckass MpeapacroyioKEHHOCTh YellOBeKa K
HATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuer u  cxembl: «Kapuotun uyenoBeka», «MeToipl U3y4eHUsST TEHETUKH 4YeJIOBEKay,
«"enernueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTHyeckast padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus U celekuus. 3apoxkaeHue celnekuu u goMectukauuu. Yuenue H. M. BaBuiosa o
LlenTpax MPOUCXOXKIEHUS U MHOT0O0Opa3us KyJlbTypHBIX pacTeHUH. Poiib celekunu B CO3JaHUU COPTOB
pactenuii u mopoj xUBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJOIMYECKHX pSAIOB B
HaciencTBeHHOM u3meHunBocTy H. V. BaBunosa, ero 3naueHue Juis CeJIeKLIMOHHOM paboThI.

Metoapl celeKIMOHHON paboThl. MICKYCCTBEHHBINH OTOOP: MacCOBBIA M WHAWBUIAYAIBHBIA. DTaIlbl
KOMOMHAIMOHHOM cenekuuu. Mcnbitanue npousBoauteneil mo mnoromcrBy. OTOop Mo TeHOTUNY ¢
MOMOIIBIO OLIEHKU (PEHOTHITa TOTOMCTBA M OTOOP 110 TeHOTHUIY C momoIbo aHanmza JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEeJIEKLMOHHOM palOoThl. PagManmoHHBIA UM XUMHUYECKUI
MyTareHe3 Kak HMCTOYHMK MyTaluil y KyJIbTYpPHBIX (OopM opranusmoB. Mcrosib30BaHHE T'€HOMHOTO
pelaKTUpOBaHUs W MeTonoB pexkomMOuHaHTHbIX JHK ans momydenus ucxonHoro marepuana Juis
CEJIEKLIHH.

[Tonyyenne nonuruionsoB. BuyTpuBunoBas rulGpuauszanus. BiM3KopoiCTBEHHOE CKpeIIMBaHUE,
wii uHOpuauHr. HepoacTBeHHOe cKpelluBaHue, WM ayTOpuauHr. ['erepo3uc W €ro NpUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuansauus. I[Ipeonosnenue Oecrioaus
MEXBHU/I0BbIX THOPUAOB. JIOCTHIKEHNUS CENEKIINHN PACTEHUN U )KUBOTHBIX. «3€1€HAs pesontoyusy.

CoxpaHeHHne U N3y4eHHE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX AUKUX POAMYEH Ui
CO3/IaHUSI HOBBIX COPTOB M TMOPHUIOB CENbCKOXO3SHCTBEHHBIX KYNbTYp. HM3yuenue, coxpamnenue u
Ynpaenenue 2eHemu4ecKumMu pecypcami CeibCKOXO3AUCMEEHHbIX U NPOMbICIOEbIX HCUBOMHBIX 6 Yeasix
VAYUUEHUS. CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCe ¢ NpUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCTIE008AHUL, NEPEOO0BLIX U0l U NEPCREKMUBHBIX MEXHOTIOU.

JdemoncTpanuu

[Toprpersr: H. M. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JL
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxemsl: «L{eHTpBI TPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTMUECKHUX PSJA0B B HACIEICTBEHHOW H3MEHUYMBOCTH», «MeTonapl cenekuumn», «OtnanéHHas
rudpuanzamus», «Myrarenes».

JlabopaTopnasi pabGora «l3ydueHHe COpPTOB KyJIbTYpHBIX pAacTeHHMH M MOpPOJA JOMAaITHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUU PACTEHUI».

IIpakTuyeckas padora «lIpuBruBKa pacTeHUI.

IKcKypenust «OCHOBHBIE METOJbl W JOCTH)KEHHS CENEKIUM pacTeHMM W JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIINIO, IIJIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIM Y4acTOK, B TEINIMYHOE X03SIHCTBO,
B JIaDOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



Tema 16. BHOoTEeXHOJIOIUS U CHHTETHYECKASI 0MOJIOTrUs

OOBeKThl, WCHONB3yeMble B OHOTEXHOJNOTHUH, — KIETOYHbIE H TKAHEBBIE KYIBTYPHI,
MUKpPOOPTraHU3MbI, MX XapaKTepHUCTHKa. TpaauliMoHHAass OMOTEXHOJIOTHUS: XJIeOOINeYeHue, MOoyuyeHue
KHCJIOMOJIOYHBIX MPOJIYKTOB, BUHOJIEIIHE. MukpoOroornyecKuit CUHTE3. OOBeKTHI

MUKpOOHoIornyeckux TexHosoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMH M HMHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS U KOHCTPYHPOBAHMUS
F€HOMOB C LIEJIBIO IOJIYYEHHUS OPraHU3MOB M MX KOMIIOHEHTOB, COJEpKAlllMX HE BCTPEYAOLIUECS B
npupojie OMOCUHTETHYECKUE ITYTH.

Krnerounas urxenepusi. MeTopl KyJIbTypbl KJIETOK M TKaHEW pacTeHUM M KUBOTHBIX. KprobaHku.
Comaruyeckas THOpUIU3AIMS U COMAaTHUECKUil sMOpuorenes. Vcnoap30BaHne rarionioB B CEIEKIHU
pactenuil.  [lonyuenue  monoknOHANbHBLIX — anmumen.  Hcnonvzoeanue  MOHOKIOHANbHBLIX U
NONUKIOHANbHBIX aHmumen 68 meouyune. VICKyCCTBEHHOE OIIOIOTBOpEHHE. PEKOHCTPYKIMS SHIIEKIETOK
U KJIOHHPOBAHME >KHUBOTHBIX. MeTOJ TpaHCIUIAHTAlMHM SIEp KIETOK. 7TexHono2uu 0300poéienus,
KVIbMUBUPOBAHUSL U MUKPOKIOHATLHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIII CHHTE3 TIeéHa U KOHCTPYHpPOBaHUE
pexomOunantHeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS € TEPCIEKTHUBBI
XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJOTUYECKHE U ATHUYECKHUE MPOOIeMbl TeHHOW WHKEHEPUH.

Menunuackue OuotexHosmoruu. IloctreHomHass tmdposas wmemunuHa. [IIP-amarHoctuka.
MeTabo010MHBIM aHaNKU3, TEHOLEHTPUYECKUN aHATN3 MPOTeOoMa 4YeloBeKa ISl OIICHKU COCTOSHUS €ro
310poBbsl. Mcmonb30BaHUE CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-Omommkenepus mms
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3JaHMs KOMIUIEKCHBIX TKaHEU
COYETaHUEM TEXHOJOTHMHd TpEXMEpHOro OHONpHHTHHTa W ckadoIauHra s pEHIeHUs 3agad
MEPCOHAIN3UPOBAHHON METULIUHBI.

CozaHue BEKTOPHBIX BaKIUH C LEIbI0 00ecIeUeHUs: KOMOMHUPOBAHHOW 3allUThl OT BO30yAUTEEH
OPBM, ycraHoBieHne MOJEKYJISIpHbIX MexaHu3MoB ¢yHkimonupoanus PHK-conepskammx Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMACHbIE 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JdeMmoHcTpamun

Tabmuipl u cxembl: «Vcrnonb3oBaHME MUKPOOPTaHMW3MOB B IPOMBILIUIEHHOM IPOU3BOCTBEY,
«Knerounas nnxenepus», «['eHHast HUHKEHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «IlonyyeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

JIKcKypeust «buoTexHoyorus — BaKHEWIIas MPOU3BOJUTENbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHUN B OMOJI0TUN

OpomonmonHass Teopuss Y. JlapeuHa. Ilpeamoceuiky BO3HUKHOBEHHMs nAapBuHU3Ma. JKH3HB H
Hay4Has nearenbHocTs Y. JlapBuHa.

JIBrkyie cwibl 3Boiouuu BUAoB no Y. JlapBuHy (BbICOKass MHTEHCHBHOCTb Pa3MHOMKEHHS
OpraHM3MOB, HACJIEJICTBEHHAass W3MEHYMBOCTh, OOppba 3a CyIIECTBOBAaHME, €CTECTBEHHBIM U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrernyeckoir teopun osBomonuu (CTDI). HelitpanbHas Teopus SBOIOIMH.
CoBpeMeHHass 5BONIONMOHHAA OuWoNorus. 3HAYEHUE HBOJIOLUOHHOW TEOpuHM B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

[Moptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, U. [apsun, C.
C. YerBepukos, U. U. llImansrayzen, /Ix. Xonaeitn, J. K. benses.

Tabmuis! u cxemsl: «Cucrema xuBoit npuposl (1o K. JIunuer)y», «JlecTHHUIA )KUBBIX CyIIeCTB (110
Jlamapky)», «MexaHu3Mm (popMUpOBaHUS MPUCIIOCOOTICHUN Y pacTeHUil U KMBOTHBIX (mo Jlamapky)y,
«Kapta-cxema mapmpyra myremectsust Y. Jlapsunay, «Haxonku Y. Jlapsuna», «®Popmbl O0pHOBI 3a
cymectBoBanuey», «llopoasl romy6ei», «MuHorooOpasue KylabTypHBIX (opM KamycTel», «Ilopossl
JIOMAITHUX >KUBOTHBIX», «Cxema oOpa3zoBaHusl HOBBIX BUI0B (10 Y. [lapBuny)», «Cxema COOTHOLIEHUS
JBUKYLIUX CHJI DBOJIOLUHNY, «OCHOBHBIE IIOJIOKEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIUNY.



Tema 2. MUKpPO3BOJIIOIUSA U €€ pe3yJibTaThl

[Tomynsmus kak 3yeMeHTapHas equHUIA 3BoIoH. COBPEMEHHBIE METO/BI OLIECHKU T'€HETUYECKOTO
pazHooOpa3usi U CTPYKTypbl momynsuuid. M3meHenue reHodoHIA MONYJSAIUM Kak 3JIEMEHTapHOe
IBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

DOnemeHTapHble (aKkTOpbl (ABMXKYIIHME CHIIBI) 3BOJOLUUA. MyTannoHHbIH nponecc. KomOunatupHas
U3MEHYMBOCTh. Jlpeil) reHoB — ciydaiiHble HEHANpaBlICHHbIE W3MEHEHHS 4YacTOT ajuieled B
nonysanusax. Ihdext ocHoBatens. Ipgexm Oymuiiounoco copaviuuxa. CHudiceHue ceHemuyecko2o
pasnoobpasus: npuuunsl u cieocmeus. llposenenue s¢ppexma Opetigha 2eHo8 6 OONLUUX U MATBIX
nonynayusx. Murpanuu. V3omsius nomysiiuii: reorpaduyeckas (IpocTpaHCTBEHHAsI), OMOJIOTUYeCcKas
(penpoayKTUBHAs).

EctectBennbiii oT00p — HampaBisoomuid (aktop sBomouuud. POpMBI €CTECTBEHHOTO OTOOpa:
JBWDKYIIUH, CTaOWIM3UPYIONINH, pa3phiBaromuil (qu3pynTuBHeIii). [TonoBoi or6op. Bo3HukHoBeHnE U
SBOJIIOIMS COIUAIBHOTO TIOBE/ICHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh ~ OPTaHU3MOB  KaK  pe3yiabTaT  MHKPOAIBOJIONMHA.  BO3HHKHOBEHHE
npucrnocoOieHnii y opranusmoB. Apomopdo3bl u uaumoanantanuu. [Ipumepsl npucnocobieHuit y
OpraHU3MOB: MOp(OJIOTHYECKHE, ¢du3nonornuecKue, OMOXUMHUYECKHE, IIOBE/ICHYECKUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bupn, ero kputepuu u crpykrypa. BunoobpasoBanue kak pe3ysibTaT MUKpOdBostolMu. M3omsuus —
KItoueBoil  paktop BumooOpazoBanus. Ilytm u cmocoObl BHUI000pa3OBaHUsA: aIOMATPUUYECKOE
(reorpaduueckoe),  cUMIATPUYECKOE  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (MOJUIUIOWIN3AIus,
rubpuaunzays). JIuTenbHOCTh BOIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUIECKOTO pa3HO00pa3usl.

Ponb »BONMONIMOHHON OHONOTHHM B pa3palOTKe HAayYHBIX METOJOB COXpaHEHHs OuopazHooOpaszusl.
MUKpOIBOIIONHS 1 KOIBOJIOIUS Mapa3uTOB U UX X03s51eB. MexaHn3Mbl (OPMUPOBAHUS YCTOWIMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[Hoptpetsr: C. C. YerBepukos, J. Maiip.

TaOnuip! u cxembl: «MyTallMOHHAsE U3MEHUUBOCTBY, «llomymsuonHas cTpykrypa Buga», «Cxema
posIBIICHUS 3aKoHa Xapau—BaiinOepra», «/IBIKyIIne CHUIIBI 3BOJIOLUNY, «IKOJIOTUYECKAs H3OJISALUS
MOMYJSAUA  CeBaHCKOM  ¢openuy», «l'eorpaduueckas W30AIUS JTUCTBEHHUIIBI CHOMPCKOM W
JUCTBEHHUIIBI Aaypckoi», «llomynsioHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XKepTB», «Cxema
NEHCTBUSL €CTECTBEHHOro orbopay», «PopMmbel O0prObI 3a cyliecTBoBaHHE», «HAyCTpuanbHBIN
MEJIAHU3M, «Kussle HCKOIIaEMBbIE», «ITokpoBHUTENbCTBEHHAS OKpacka JKUBOTHBIX,
«[Ipenynpexaaromiasi okpacka >XMBOTHBIX», «Dusnonorumueckue agantauun», «lIpucnocobieHHOCTH
OpraHU3MOB U €€ OTHOCUTENbHOCTHY», «Kpurepum Buna», «Buabl-nBoWHHKN», «CTpyKTypa BHIa B
npupoze», «Crnocobsl BupooOpazoBaHus», «l'eorpapuueckoe BuaooOpa3oBaHHE TpPEX BUJOB
JaHAbIIen», «OKOJIOrMYecKoe BHI000pa3oBaHME BHUJOB cuUHUL, «[lonmumimounnasl pacTeHuid»,
«KanycTHo-peieuHblil THOPUIY.

O6opynoBanue: repdapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHI] U 3Bepel C MpuMepamMu
Pa3IMYHBIX MPHUCIIOCOOJIEHHUM, Uydyena NTHUIl U 3Bepeil pa3HbIX BHJIOB, repOapuu pacTeHHM OIU3KUX
BUJIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGopaTopHas padora «[IpucrnocobieHrs OpraHu3MOB U UX OTHOCUTEIBHAS IIEJIECO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHeHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

MeTOJIBI HU3Y4YCHUSA MAaKpO3BOJIOUWH. ITasmeoHTONIOTHUECKHE MCTOAbI HM3YUYCHHA OBOJIOIHH.
[epexoaubie GopMbl U PUITOTEHETHUECKUE PSI/IbI OPTaHU3MOB.

buoreorpaduueckue metonsl uzydeHus sBononuu. CpaBHeHue Quiopbl U (payHbl MaTEpPUKOB U
ocTpoBoB. bruoreorpapuyeckue odnacti 3emnu. Buibl-sHIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE H  CPaBHUTEIHHO-MOP(OIOTHYECKAE  METOJBI  HM3YyYCHUS]  IBOJIOIUU.
I'enernueckne MeXaHHW3Mbl DSBOJIOLMM OHTOIEHE3a U TIOSABJIEHUS SBOJIOLMOHHBIX HOBIIECTB.
I'omosormyHBIE M aHAJIOTHYHEIC OpTaHkI. PYJII/IMCHTapHI)Ie Oopraibl W AaTaBU3MBEI. MoneKmepHo-
reHeTHYeCcKre, OMOXMMHUYECKHEe M MaTeMaTH4eCKHe METOJbl U3yueHHs HBOJIONUHU. [ OMOJIOrM4yHbIE
reHbl. COBpeMEHHbBIE METO/Ibl TOCTPOCHUSI (PUITOT€HETHUECKUX JEPEBBEB.



XPOMOCOMHBIE MyTallUX U HBOJIIOLIHSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwia) SBOMONMH. [Ipunyun cmenvt @yukyuti. HeoOpaTuMocTh
9BOJIIONMH. AJlanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabnuue! u cxembl: «PUIOTEHETUYECKUNA PSJT JIOMIAANY, «APXEONTEPUKCY», «3BEPO3YyObIe SIIEPh,
«Cteronedanb», «Punnoputs», «CeMeHHbE MANOPOTHHUKNY, «buoreorpaduyeckue 30HBI 3eMIIN,
«peiid xoHTHHEHTOBY», «PenukThl», «HavyanpHble CTaguu SMOPHMOHATBHOTO PA3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «]"'OMOJIOTHYHbIE U aHAJIOTHYHbIE OPTraHbly, «PyIUMEHTh», «ATaBU3MBIY), «XPOMOCOMHBIE
HaOOpBl YeIOBEKAa W IIMMIIaH3e», «lJ1aBHBIE HAmpaBICHUS HBOIIOIUHN», «OO0IIMEe 3aKOHOMEPHOCTU
SBOJTIOITHH.

ObopynoBanue: KOJUJICKIMH, TepOapuu, MYJSKH HCKOIAEMBIX OCTAaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKI[UH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple THmoTe3sl MPOUCXOXKIACHUS XKU3HU Ha 3emie. AOHorenes u mancrepmusi. JloHaydHble
MPEJICTABICHUS O 3aPOXKACHUM KU3HU (KpeallMoHu3M). [ umoTes3a moCcTOSTHHOTO CaMO3apOKICHUS JKU3HU
u e€ omnposepxkenue onbiTamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. [lpoucxoxknaeHue XusHu u
acTpoOHOJIOTHS.

OcHoBHblE 3Tambl HeopraHudeckon spomtouuu. IlnanerapHast (reosiornyeckasi) 3BOJIIOLMSL.
XuMuyeckasi SBONIONHUSA. AOMOTEeHHBI CUHTE3 OPraHMYECKUX BelecTB U3 Heopranuueckux. OmbitT C.
Munnepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHomepoB. KoanepBarnas runoreza A. U. Onapuna,
runoresa nepsuuHoro OynpboHa J[x. XongeitHa, reHetnueckas rumnoreza I'. Mémnepa. Pu6osumsr (T.
Yek) u runoreza «vupa PHK» V. ['mnbepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHUE ITPOTOKIICTKH.

Ucropus 3emiin u MeTosl €€ u3ydeHus. Mickonaemple Opranmdyeckue octaTku. ['eoxponosorus u eé
MeToapl. OTHOcHTENbHASE U aOCONIOTHAsE T€OXPOHOJIOTHA. ['€0XpoHOoIOrnyecKas IIKajua: J0HbI, 3PBl,
MEPUO/IbI, STIOXHU.

HavanpHble sTanbl opranndyeckoil 3Bosounu. [losBaeHe U 3BOIIONUS NIEPBBIX KIETOK. JBOJIOLMS
MeTabonu3ma. Bo3zHukHOBeHUE nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIIEHKN KaK aHaIor
nepBbIX Ha 3emiie coodirectB. CTpoMaTonuThl. [IpokapuoOThI U 3YKapuOTHI.

[IpoucxoxxaeHnne sykapuoT (cUMOMOreHe3). OBOJIOIMOHHOE  IMPOUCXOXKIEHHWE  BHUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoOBHbBIE ATambl SBOJIONMM BbICIIUX pacTeHuil. OcHOBHble apomop¢o3bl pacTeHuil. Bpixon
pacteHnii Ha cymry. [losBneHre cOpoOBBIX pacTeHU M 3aBO€BaHHE UMU Cyllu. CEeMEHHBIE PACTEHUS.
[TpoucxoxaeHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIOIUM KUBOTHOrO Mupa. OcHOBHbIE apoMoOp(do3bl >KUBOTHBIX. Benpackas
¢bayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIIOB. IlepBbie XOp1oBbIe KUBOTHBIE. JKHU3Hb
B BOJE. OBOJIOIUSA TMO3BOHOUYHBIX. [Ipoucxoxnenne ampubuii u pentunuii. Ilpoucxoxnenue
MIIEKONUTaOMMX M nrtull. IlpuHuun kimroyeBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMH U
MO3BOHOYHBIMHU KMBOTHBIMH CYILIH.

PasButne xm3HM Ha 3emiie IO 3paM M IEPUOAAM: apXeW, MPOTEpO30H, MNale030M, Me3030H,
KaiiHOo30#. OOIas xapakTepUCTHKa KJIMMaTa U TeoJorudeckux mporeccoB. [losiBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHHUE: €ro YCIOBUS U BIUSHUE HAa ra30BbIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHSI — SKOJIOTHYECKHE KPU3UCHI Mponuioro. [IpuunHbl U CIeACTBHUS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBI HSKOJIOTMYECKUN KpU3HC, ero ocobeHHoctu. IIpobrmema coxpaHeHus
O6ropa3zHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opranndeckoro mupa. [IpuHuune! kinaccuukamuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. U. Onapun, [Jx. XonaeinH,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Pemm», «Cxema omeita JI. Tlactepa mo wu3ydenuro
camo3apokJeHuss ku3sHu», «Cxema ombita C. Mwumnepa, I'. IOpwm», «Ortanel HeopraHuueckoin
3BOIIOLHNY, «['eoxpoHomornueckas mkana», «HadanpHble 3Tanel OpraHU4ecKoil sBomonum», «Cxema



00pa3oBaHMs JYKapUOT TyTéM CUMOHMOTEHe3a», «CucreMa >KMBOW TPHUPOAbD, «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHMODUTE), «OTHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOYHBIC
BoJIopociny, «Mxuy», «IlanoporHuku», «l'otoceMeHHbIe pacTeHHs», «OpraHbl IIBETKOBBIX PACTECHUI,
«Cxema  pa3BUTHUS  KUBOTHOTO  MHUPay, «ApoMOpdO3bl  KUBOTHBIX», «[Ipocreiimuey,
«Kumeunononoctueie», «llnockue dvepBu», «UneHuctonorue», «PbuiOb», «3e6MHOBOHBICY,
«IpecMmbikaromuecs», «IItuuby, «Miekonuraronmey, «Pa3BuTue )KU3HU B apXeMCcKoi 3pe», «Pa3Burue
J)KU3HA B MPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HU B MalICO30MCKON 3pe», «Pa3BUTHE KU3HU B
ME3030HCKOI 3pe», «Pa3BUTHE XKU3HU B KallHO30MCKOW 3pe», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTo
MHUPa».

O6opynoBanue: repOapuu PACTEHUH Pa3IUYHBIX OTNEJIOB, KOJUICKIIMM HACEKOMBIX, BIIQKHBIC
npenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOKHX, CKEJIEThl ITO3BOHOYHBIX
JKUBOTHBIX, 4Uydesia MTHUIl U 3BEPeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMBIX, MYJISKHU
OPTraHMYECKHX OCTATKOB OPTaHU3MOB.

Bupryanbnas ga6oparopHas padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o uzydeHuto
aOMOTreHHOT0 CHHTEe3a OPTaHMYECKUX COCTMHEHUN B IEPBUYHOM aTMocdepey.

JlabopaTopHas padora «/3ydyeHne u onucaHrue UCKOMAEMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IlpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Paznensl 1 3a1a4m aHTPONONOrUU. MeTo/ bl aHTPOIOJIOTHH.

CraHOBJIEHHE MPEACTABIECHUN O MPOUCXOXKACHUM UeJoBeKa. PenuruosHele  BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoncTBO 4enoBeka C KUBOTHbIMH. CucCTeMaTHyecKOe IOJoKeHue denoBeka. (CBHIETENbCTBA
CXO/ICTBA YEJIOBEKA C )KMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOrUyecKre, SMOPHOIOrHUecKue, GU3n0I0ro-
Onoxumuueckue, nopejneHuyeckue. OTIMUMS 4YEJOBEKa OT >KUBOTHBIX. [IpsAMOXOXKIeHHME M KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJ0BHOIO MO3ra U BTOPOM CUTHAIBHOM CUCTEMBI.

JBwxkynme cuiabl ((akTopel) aHTpONOreHe3a: Ouonormyeckue, comnuaibHble. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOI'€HE3E.

OcHoOBHbIE CTaJNM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (POKOHCYJIBI) U PaHHHE
HOHTH/JIBI — O0IIME MPEAKH YeIOBEKOOOPa3HbIX 00€3bsH U Jr0/Iel. ABCTPAIONUTEKU — IBYHOTHE IIPEIKU
mojen. YenoBek yMmenslid, IEpBbIE U3TOTOBICHUS OpYAUN Tpynaa. UenoBek NpsMOXOASAIIMKM U NEpPBBIA
BBIXOJI JtoeH 3a mpezensl Adpuku. Yenosek reiinensOeprckuii — oOmuid Mpeok HeaHIepTalbCKOro
YyeJloBeKa U 4YeJoBeKa pa3yMHOro. UenoBeKk HeaHAEpPTaJbCKUM Kak BHUJ JIIOJEH XOJOJHOTO KIMMara.
YenoBek pa3yMHBIN COBPEMEHHOI'O THIIA, IEHUCOBCKUI YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a IpeeiIaMU
Ad¢puxu. [TaneoreneTrnka u najaeoreHOMHKa.

OBONIOIUS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHBI 0TOOp B  MOMyNMALMAX  YeEIOBEKa.
MyTtanuoHHbIi npouecc U noaumopdusm. IomynsuonHble BOIHBI, Apeii¢ reHoB, MUrpanus U «d3PpQext
OCHOBATEJISH» B MOMYJIALMSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsTie o pace. bonbime pacsl: eBporneonaHas (eBpasuiickas), aBcTpajo-
Herpou/iHasi (9KBaTOpHajibHas), MOHIOJION/IHAs (Aa3MaTCKO-aMepuKaHckas). Bpems n mytu paccenenus
YyelloBeKa IO IUlaHeTre. EOuMHCTBO dYenmoBedyeckux pac. HaydHas HECOCTOATENBHOCTh pacu3Ma.
[Ipucnoco0IeHHOCTh YeNIOBEeKa K Pa3HBIM YCIOBHUSM OKpYXaromen cpenbl. BnusHaue reorpadudeckoit
cpeabl 1 apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexucuuriIMHapHble MeTo/ibl B (hru3nueckoi (OMOIOrMueckoil) aHTPOMOIOTHH. DBOJIOLMOHHAS
AQHTPOIOJIOTUS ¥ TAJCOAHTPOIIOJIOTHS YEJIOBEYECKUX MMOMYJsUil. buocouanbHble Hccaen0BaHUsA
pupo/Ibl uenoBeka. VccienoBanue KO3BOMIOIUN OMOJIOTUYECKOTO U COIIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. lapeun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuup!l 1 cxembl: «MeToJIbl aHTPOMONIOTUNY, «I 0J0BHON MO3T 4yenoBeka», «HenoBekooOpaszHble
00e3bsiHBI», «CKeJeT yenoBeKa M CKeJeT IIKMMIIaH3e», «PyIuMEeHTBl U aTaBU3MBDY, «JIBHKYIINE CHIIbI
AHTPOIIOTEHE3a», «OBOJIOLMOHHOE JPEBO YEIIOBEKa», «ABCTPAJIONUTEK», «Ye€lIOBEK yMEIblii»,
«HenoBek npsAMOXoIAmuUi», «JlenncoBckuii yenoBek» «Heannepranpub», «KpomanboHIby, «l[Ipenku
4eJI0BEKay, «JTalbl IBOJIIOLIMN YEIIOBEKay, «Packl yemoBekay.



O0opynoBaHue: MyJISDKA OKaMEHENIOCTEH, TIPEIMETOB MaTepHaIbHON KYJIBTYPHI IIPEIKOB YEIIOBEKa,
penpoaykuuu (hotorpadun) KapTHH ¢ MEPOTOTUICCKIUMH ¥ OUOICHCKIMH CIOKETaMHU TTPOUCXOXKICHUS
4enoBeka, Gororpadun HaXOJOK MCKOMAEMBIX OCTATKOB YeJIOBEKAa, CKENET YeJOBEKa, MOJACTh deperna
YelloBeKa M Yeperna MIMMITaH3e, MOJIENh KUCTH YelIOBEKa M KUCTH HIMMITaH3€, MOJICIH TOpca MPEIKOB
YeIoBeKa.

JlabopaTopHasi padora «/3ydueHne OCOOCHHOCTEW CTPOCHHUS CKEJeTa YEIOBEKa, CBSI3aHHBIX C
PSIMOX OXKJICHUEM).

IIpakTuyeckas padora «/3ydeHne 3KOJOTUICCKUX ATANTAINNA YSITOBEKaY.

Tema 6. IK0710TUs1 — HAYKA 0 B3aMMOOTHOILIEHUSIX OPTAaHU3MOB M HAJOPTAaHM3MEHHBIX CHCTEM
¢ OKpY:Kamleil cpenoi

3apoxaeHue u pazBuTue skoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. Cesepuona, J.
I'exxens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3agaum 3Kojg0TUM. CBSI3b 3KOJIOTUU C JIPYTUMH
HayKaMH.

Metoaet skonoruu. IloneBbie HaOMOACHMS. OKCIEPUMEHTHI B O3KOJOTHH: MPUPOJIHBIE U
naboparopHble. MopaenupoBaHue B 3KOJIOIMM. MOHUTOPHHI OKpYXarolled Ccpeabl: JIOKaJIbHBIM,
PETHOHAJILHBIN U TJI00AJIbHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHMM JJIs 4eloBeKa. DKOJIOIMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBs3eil dyenmoBedecTBa ¢ MpHPoAoH. DOpMUPOBAHUE SKOJOTHYECKOW KYIBTYphl U SKOJIOTHYECKON
rPAaMOTHOCTHU HaCEJICHUSI.

JdeMoHcTpamun

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencinu, B. H. Cykaués.

Tabmumer uw  cxembl: «Pasnmensl skomorumy», «Metoasl 3Konorum», «CxemMa MOHUTOPUHTA
OKPYKaIOILEH CpebD».

JlabopaTopnasi pa6ora «/3ydeHrne MeTO/10B IKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 00UTAHUS

Dkojnoruveckre (aKTOpel M 3aKOHOMEPHOCTH WX JeicTBus. Kiaccudukanus 3KOJIOTHYSCKUX
¢dakTopoB: abuoTmyeckue, OMOTHYECKHE, AaHTponoreHHele. OOIIME 3aKOHOMEPHOCTU JIeHCTBUSA
skonorudeckux ¢akropos. [lpaBuno munumyma (K. Hnpenrens, 0. JInOux). TonepaHTHOCTB.
OBpHOUOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue ¢akroppl. CBerT Kak »dKoyorndeckuit akrop. JlelcTBHE pa3HBIX Y4acTKOB
COJIHEYHOTI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTHYECKUE IPYIIBI PACTEHUH W )KUBOTHBIX 110 OTHOIIEHUIO K
ceery. CurHanpHast poiib cBeTta. POTONEepruoan3M.

Temmneparypa kak okojoruueckuil cakrtop. JlefictBue TemmepaTypsl Ha  OpPraHU3MBI.
[ToMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxsocTs kak skonoruueckuil ¢akrop. IIlpucnocoOneHuss pacTeHUN K MOAJEPKaHUIO BOJHOTO
Oanmanca. Kiaccudukanus pacreHuil mo oTHomIeHUIO K Boje. IIpucrmocobneHust MKUBOTHBIX K
U3MEHEHUIO BOJAHOIO PEKUMA.

Cpenpl  oOuTaHMS  OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAas, IIOYBEHHas, IJIyOMHHAs
NOJIMOYBEHHAsA, BHYTpUOpraHu3MeHHass. @DU3UKO-XMMHUYECKHE OCOOCHHOCTHM Cpell  OOWUTaHus
opranu3MoB. [Ipucrnoco6aeHns OpraHu3MoB K KU3HU B Pa3HBIX cpesiax.

buonoruueckue putmbl. BHemnue u BHyTpeHHuE pUTMbl. CyTOYHBIE W TOJUYHBIE DPUTMBI.
[TpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KHU3HH.

XKuznennsle ¢popMmbl opranu3moB. [lonsTie o xu3HeHHO# dopme. XKuzHeHHbIe POPMBI pacTEHUM:
JiepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJAHOJIETHHE TpaBbl. JKU3HEHHbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a JKHU3HH.

buotnueckue Qakroppl. Buasl OMOTHUYECKMX B3aMMOJEHCTBUNA: KOHKYPEHIIUS, XWIIHUYECTBO,
cum6buo3 u ero ¢opmbl. [lapasuTusm, koomepaiusi, MyTyaiu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckne B3aumojeicTBUsl (Tommueckue, ¢dopuyeckue, Qadpudeckue).
3HaueHue OMOTHMYECKMX B3aUMOJEHCTBUN [UIsl CYIIECTBOBAHHS OPraHW3MOB B cpele OOWUTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKITFOUEHHS.

JdemMoHcTpanuu

Tabnuuel n cxemsl: «JKojoruueckue (paxkropbp, «CBETOBOH CHEKTp», «IKOJIOTHUYECKUE TPYIIIBI
KUBOTHBIX 10 OTHOIIEHUIO K CBETY», «TemIOKpOBHBIC KUBOTHBIE», «XOJIOAHOKPOBHBIE )KMBOTHBIEY,



«DPU3MONIOTHYECKHEe aJaNnTallud KUBOTHBIX», «Cpenbl OOMTaHMS OpraHu3MoBy», «buonoruueckue
put™Mbl», <«OKu3HeHHble (OpPMBI pacTeHui», <« KuszHeHHBIE (GOPMBI KUBOTHBIX», «IDKOCHCTEMA
LIMPOKOJIMCTBEHHOIO Jiecay, «JKOCUCTEMa XBOMHOro jecay», «llemu nutaHus», «XUIIHUYECTBOY,
«[Tapazutuszm», «Konkypenuus», «Cumomnos», «KommeHncanuzm».

Ob6opynoBanue: repbdapuu pacTeHU M >KMBOTHBIX, MPUCIIOCOONCHHBIX K BIUSHUIO Pa3IUYHBIX
IKOJIOTHYECKUX (PAKTOPOB, TepOapuu CBETOIIOOMBBIX, TCHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOUBBIC, TEHETIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS, repOapuu U KOJJICKIUU
TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX pACTEHHH, dydeia NTUI M 3Bepei, repbdapuu
pacTeHuid, OTHoOcAIuXCS K rurpodurtam, kcepoduram, me3opuTaMm, KOMHATHBIE PACTEHUS JaHHBIX
TpyMIl, KOJJICKIUH >KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpelax, repOapuu M KOJUICKIMH PAcTEHHH H
KUBOTHBIX, OOJIAJAIONINX YepPTaMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUN >KU3HH,
repOapuy U KOJUICKIIUM PACTCHHUM W KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIINH KUBOTHBIX,
YUYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICUCTBUSAX.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE IPUCTIOCOOIECHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTopHas padora «BrIsBieHNE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSHHIO TEMIIEPATYPhIY.

JlaGopaTopHasi padoTa «AHATOMHYECKUE OCOOCHHOCTH PACTCHUN U3 PAa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0rust BUAOB U MOMYJISALUM

DKOJIOTHYECKHE XapaKTepucTUKu nomynsauuu. [lomymsuus kak Ouonoruueckas cuctema. Ponb
HEOJHOPOAHOCTU CpENbl, GU3NIECKUX OaphepoB U OCOOCHHOCTEW OMONOTHH BUAOB B (HOPMHUPOBAHHH
IIPOCTPAHCTBEHHOW CTPYKTypbl nonyisauuil. OCHOBHBIE TIOKa3aTead MNOMYJISLUUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3PACTHAsi M II0JIOBAas CTPYKTYpa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa, CMEPTHOCT,
MUTpALIUS.

DKojorudeckasl CTpykTypa nonyiasiuud. OneHka 4YMCIEHHOCTH MOMyJsinuK. J{uHaMuka nomynsiuuu
u e€¢ perymsuus. buornueckuil nmoreHuuan nonyaAauud. MopaenupoBaHUE MHAMHUKU [MOIYJISIIUU.
Kpusble pocta uncnennoctu nonyiasuuu. Kpusble BDKUBaHUSA. Perynsius 4MCIEHHOCTH MOMYJISALUMN:
poib (paKTOPOB, 3aBUCAIINX U HE 3aBHUCSIIUX OT MIIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BuaoB (I- u K-
CTpaTerun).

[TonsiTre 06 3KonorMyeckoil Huie Buaa. MecrooduTanre. MHOrOMepHas MOJAENb SKOJIOTHUECKOM
Hum J[x.M. XarunHcona. Pa3mepsl sxonornueckoil Humu. [loTeHnansHas v peaan30BaHHAS HULIY.

Bun xak cucrema nomynsauui. Apeansl BUIOB. Buasl 1 uX )KM3HEHHBIE CTPATETUU. DKOJIOTUYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH NOBEIEHUS M MHIPALMKA JKUBOTHBIX. BHOJOrMYecKue HMHBA3UU YYKEPOIHBIX
BUJIOB.

JdemoncTpanuu

[Toprper: Ix. . XaTuynHCOH.

TaOmuiel ¥ cxembl: «OKOJOTMYECKHE XapaKTepUCTHKU mnonynsuuu», «lIpoctpaHcTBeHHas
CTPYKTypa HOIyJsuun», «Bo3pacTHble mUpaMuabl nonyasauun», «CKOpPOCTh 3aCEeNIeHUs MOBEPXHOCTU
3eMiu pa3InyHbIMU OpraHu3Mammuy, «Mojens sxonorndeckoit Humm Jx. U. XatunHnconay.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUHU )KUBOTHBIX.

JlabopaTopuas padora «I[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHo3 u ero cTpykrypa. CBsA3U MKy OpraHu3MaMH B OHOIIEHO3E.

Okocuctema kak oTkpbitas cucrema (A. Jbx. Tencnu). OyHKIMOHAIbHbIE OJIOKM OPraHU3MOB B
9KOCHCTEME: MPOAYLIEHThl, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
ceTd. AGuotuueckue 010ku 3xocucteM. [1ouBel U Wbl B 3KocucTeMax. KpyroBopot BemecTB M MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHbIE MMOKa3aTeau dKocucTeMbl. bruomacca u mpoaykuusa. DKOJIOrMuecKrue MUpaMUAbl YUCE,
O6uomacchl U SHEPTuu.

Junamuxa osxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HanpapieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. [lepBruyuHble U BTOPHUUHBIE CYKLECCHUU M UX MPUYUHBI.
AHTpOIIOTeHHBIE BO3JIEHCTBUS Ha cyKueccuu. KnnmakcHoe coobiectBo. buopasnoobpasue u noiaHora
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. IKOCUCmEMbl 03€P U peK. DKOCUCIEMbL MOpell U OKeaHO8. IKOCUCHEMbl
MyHOp, 1eco8, cmenell, NyCMblHb.

AHTPOIIOTr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMA. ATPOLIEHO3. Pa3nnuust MeX1y aHTPOIIOT€HHBIMHA 1
IPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [oponackas dumopa u dayHa.
CunaHTponu3anus ropoAckoi ¢ayHsl. bruonorndeckoe u X03HCTBEHHOE 3HAYEHUE arpOIKOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (hOPMUPOBAHMSI OCHOBHBIX B3aUMOICWCTBUI OpPraHU3MOB B 3KOocHcTeMax. Poib
KACKaoHo2o 3ggexma u 6ud08-30upuxamopos (Kirouesvix 6udo8) 8 (YYHKYUOHUPOBAHUU IKOCUCTEM.
Ilepenoc »HEpruM W BEMIECTB MEXAY CMEXKHBIMH JKOCHCTEMAaMHU. Y CTOMYMBOCTH OPraHU3MOB,
MOMYJISILHUNA U SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/I€UCTBUI.

Mexanuzmvl 6030eticmeust 3a2pA3HEHUN PA3HBLIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo0a0russ MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX IKOCUCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmumer u  cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa HIMPOKOJIUCTBEHHOTO JIecay,
«QKocucTeMa XBOMHOTO jieca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKocucTeMe», «KpyroBopor
BellecTB B dkocucremey, «llenmu nuranus (mactOumiHas, AeTpuUTHas)», «IKOJIOTMYECKas MUpaMHa
guce», « IKOJIOrHIecKas MupaMuIa OMOMACChI», «DKOJIIOTHYECKast MTUpaMuia dHeprumn», «O0pa3oBaHue
Oonoray, «llepBuuHas cykueccus», «BoccTaHoBneHue neca mocie moxapa», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BelIecTB U IOTOK SHEPTUU B arpoleHo3e», «IIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuil pacTeHUll, KOJJIEKIIMU HACEKOMBIX, Uydeia NTHIl U 3Bepei, repbapuu
KYJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJEINb IKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypOo3KOCUCTEMBI.

JlabopaTopHnas padora «/3yuenue pazHO0Opa3usi MEJIKUX MOYBEHHBIX YJICHHUCTOHOTHX B Pa3HbBIX
3KOCHUCTEMAX).

JKCKypeusi «OKCKypcuss B THIHYHBIA OworeomeHo3 (B 1yOpaBy, Oepe3HSK, €JIbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHs B arpo’KOCUCTEMY (Ha MOJIE€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rinodajbHas 3KocHUcTEMA

buocdepa — oOmeranerapHas o0ojouka 3eMiM, IZle CYIIECTBYET WIHM CYLIECTBOBAJIA KHU3Hb.
PazButue npencrapnenuii o 6uochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnaackoro o 6uochepe.
Obnactu 6uocdeps! u e€ coctas. JKuoe BeriecTBo 61ochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHUs Ouocepsl. OcobeHHocTH Ouochepsl Kak I100ATBHOM
sKocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl BemecTs U OMOreOXUMHUYECKHE
LUKIIBI (yriiepoja, a3oTa). PUTMUYHOCTE siBJeHUH B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonsTe o 6mome. OCHOBHBIE OMOMBI CYyLIW: TYHJApA, XBOMHHBIE Jieca,
CMeIlIaHHbIe ¥ NIMPOKOJIMCTBEHHbIE JIeca, CTENH, CABAaHHbI, IyCThIHU, TPOIIMUYECKHE JIeCa, BBICOKOTOPBSI.
Kinnmar, pacTuTenbHbli U 5KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa W (YHKLIHS S>KMBBIX CHCTEM, OIIEHKa HX PECypCHOro MOTeHHMana u OuochepHbIX
GyHKIHIA.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepranckuii, 3. 3rocc.

Tabnuuer u cxemsl: «I'eocdeprr 3emin», «KpyroBopot azora B mpupoze», «Kpyrosopor yrieposaa B
npupose», «KpyroBopot kucinopoaa B npupoje», «KpyroBopot Bojibl B pupoe», «OCHOBHbIE OMOMBI
cyum», «Kmumarnueckue mosica  3emmnmn», «Tynapa»,  «Taiiray, «CmemanHblii  jecy,
«IIupokonucTBeHHBIN JIec», «CTenby, «CaBanHay, «IlycToiHI Y, « Tponuyeckuil gec.

Ob6opynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YestoBek M OKpYyxkaomias cpeaa

DKOJIOTHYECKHe KPU3UChl M MX NpUYMHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3QYIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HeHME BOAHOW cpelpl. OXxpaHa BOJIHBIX PECYPCOB.
Pazpymenune nouBel. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.



AHTpPOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIbHBIA M KUBOTHBIM MHp. OxpaHa pacTUTENBHOTO M
KUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIIBI OXpaHbl Hpuponsl. KpacHeie kuHuru. Ocobo oxpaHsiembie
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcHOBHbIE IPUHLMIIBI YCTOMYMBOIO pa3BUTHUsI YEJIOBEUECTBA W Mpupoisl. PanmonanbHOe
PUPOJIONIONIB30BAaHUE U COXPaHEHUE OHOJIOrHYecKoro paznooodpasus 3emin. OOmre 3aKOHOMEPHOCTH
rJI00ANBbHBIX JKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA M €ro BEpOSTHHIC
MIOCJIEJICTBHSL.

Pa3BuTne METOZOB MOHMTOPHMHIA pa3BUTHS ONACHBIX TEXHOIEHHBIX MpoleccoB. CucmemHvle
uccnedosanus nepexooa K pecypcocbepezaioujeli u KOHKYPEeHmMOocnocoobHoul snepeemuke. buonocuueckoe
paszHoobpasue u buopecypcwvl. Hayuonanonvle ungpopmayuonnvie cucmemul, obecneuugaroujue 00Cmyn K
uHghopmayuu no cOCMOoAHUIO OMOENbHBIX 8U008 U IKocucmem. OCHOBbI IKOPeaOUNUMAYUL IKOCUCTEM U
cnocob06 6opvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpaumuu

Tabmuuper u cxemsl: «3arpsisHeHHe atMochepb», «3arps3HeHHe TruaApocheps», «3arps3HeHue
nouBbl», «[lapHukoBbiii 3dpdexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Moaenu
YIPaBIsIEMOr0 MUPa.

O6opynoBanue: ¢dororpadhuu oxXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoit kuuru Poccuiickoii
®enepaunn, KpacHOl KHUTH pErvoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMMHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBiauBaeT TPeOOBAHUS K PE3yIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS IMPOTPAMM
CpeaHero o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEMETHBIC U IPEIMETHBIC.

B cTpyKType TMYHOCTHBIX pE3yIbTaTOB OCBOCHUS IPOTPAMMBI 110 OMOJIOTHH BBIIEICHBI CIIETYIOIIE
COCTABJISIIONIME: OCO3HAHHE O0YYAIONIUMHCS POCCUNCKON TPaKJaHCKON MICHTUYHOCTA — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSTEIFHOCTH W CaMOONPEICNCHHUI0, Haluuue Momusayuu K OOydEeHUIO
OMOJIOTUH, YeleHanpagieHHoe passumue BHYTPEHHHX YOCKICHHU JMYHOCTH Ha OCHOBE KITFOUCBBIX
[IEHHOCTEH ¥ UCTOPHUYSCKUX TPATUINHA PA3BUTHS OMOJOTHICCKOTO 3HAHMS, 20MOBHOCHb U CHOCOOHOCHb
00y4aromuxcsi PyKOBOACTBOBATHCA B CBOEH AESITENHHOCTH I[EHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
NPUCYIIMMHA CHUCTEME OHMOJIOTHYECKOTO 00pa3oBaHUs, Haauuue NpasoCco3HaHUs SKOJIOTHUIECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TISITA U CTPOUTD KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yabTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €IMHCTBE YUeOHOM 1
BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAJUITHOHHBIMU pOCCHfICKHMH COOVOKYJIIbTYPHBIMH,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, NMPHHSATBIMH B OOIIECTBE MpPAaBUIAMH U
HOpMaMU TTOBEACHHS M CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOBOCIIUTAHUS W CAMOPA3BUTHS,
pa3BUTHs BHYTPCHHEW MO3MIIMK JIMYHOCTH, MATPUOTU3MA W YBaXKCHUS K 3aKOHY U TPaBOMOPSJIKY,
YeIIOBEeKY Tpylda MW CTapiieMy IOKOJICHWIO, B3aUMHOTO YBaXKEHHUsS, OCPEKHOTO0 OTHOIICHUS K
KyJIbTYPHOMY HAcClIeIUI0 M TpPaJuIUsM MHOTOHAI[MOHaIbHOrO Hapoaa Poccuiickoit ®enepanuu,
MIPUPOJIE U OKPYKAIOIIEN Cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro mpenMera «buonOrus» TOMKHBI OTpaXKarh
TOTOBHOCTH W CIIOCOOHOCTh OOYYaIONMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAlU{, TMO3UTHBHBIX BHYTPEHHHUX YOEXKIICHUH,
COOTBETCTBYIOIIUX TpaAUIMOHHBIM I[IEHHOCTIAM pOCCHfICKOFO O6HI€CTB3, pacCiMpeHruC >XU3HCHHOI'O
OTbITA W OMbBITA JEATEIHHOCTH B MPOLIECCE peau3allid OCHOBHBIX HAMpaBICHUN BOCIHTATEIHHON
ACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOYYaIOMErocsi KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAHUEC CBOUX KOHCTUTYLIMOHHBLIX ITPaB U O6$I33HHOCT€I>1, YBAXXCHHUEC 3aKOHA U IIPaBOIOpAaKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEIHHOCTHU MPH CO3TAHUH YYEOHBIX TPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATEIbHBIX 33/a4, BHIIIOJTHEHUN OUOJIOTHYECKUX IKCIICPUMEHTOB;



CIIOCOOHOCTB OIpeNeNsTh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHHWIO K SIBICHUSM COBPEMEHHOM
JKM3HU U OOBIACHATE €6;

YMEHHE YYUTHIBATh B CBOUX JEHCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJIECUCTBUS JIIOEH
C pa3HbIMHU YOKICHUSAMH, KYIbTYPHBIMU IIECHHOCTSMHU M COIIMATBHBIM MOJIOKECHHEM;

TOTOBHOCTb K COTPYIHUYECTBY B IPOLIECCE COBMECTHOT'O BBIMOIHEHUS YU€OHBIX, T03HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 3a/1a4, YB)KUTEJILHOTO OTHOUICHHS K MHEHHIO ONIOHEHTOB MpPH OOCYXICHHU
CHOPHBIX BOIPOCOB OMOJOTHYECKOT0 CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKOW TPAXKAAHCKOW UICHTHYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY
Hapo/y, YyBCTBA OTBETCTBEHHOCTH mepea PoluHOM, TopI0cTH 32 CBOM Kpail, cBor0 PoauHy, CBOM S3bIK
U KYJBTYpY, IIPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEAUIO U MaMATHUKAM IPUPOAbL, JOCTHXKEHUsAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHME M pPa3BUTHE OHOJIOTHH,
NOHMMAaHHs 3HauYeHHs] OMOJIOTUHM B MO3HAHWHU 3aKOHOB NPHUPOJBI, B )KU3HU YEIIOBEKa U COBPEMEHHOTO
00I111eCTBA;

uaeiHas yoex1IEHHOCTb, TOTOBHOCTh K CIYXEHMIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAI[MI0O W TPUHHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAaHHOIO
MPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIMUIMU HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILLIEHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
cropTa, Tpy/Ja, 0OIeCTBEHHbIX OTHOIICHU;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHHIO B pa3HbIX BUIAX HCKYCCTBAa, CTPEMJIEHHWE MPOSBIATH KayecTBa
TBOPYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnUTaHUSI, (POPMHPOBAHUSI KYJIbTYPbl 3A0POBbS M 3MOIHOHAJIBHOIO
Oslaromosyqus:

MOHMMaHWE M peaju3alus 370pOBOro M 0e30macHOro obpasza JKU3HU (30pOBOE MUTAHUE,
coONIOICHNE TUTMEHWYECKUX INPaBUJI U HOPM, COAJaHCHUPOBAHHBIM pEXHUM 3aHATUH U OTIBIXA,
peryisipHas ¢pu3nyeckas aKTUBHOCTB), OEpEXHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILEHHS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHHE LEHHOCTH MpPaBUJ HHIUBUAYAJBHOIO M KOJUIEKTMBHOTO O€30MacHOrO MOBEJEHHS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHME MOCIIEACTBUN U HENIPHUITUS BPEAHBIX NMPHUBBIYEK (YHOTpEOIEHUs aJIKOroisi, HAPKOTHKOB,
KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTh K aKTUBHOM JI€ATENbHOCTH TEXHOJOTUYECKOM M COLMAIBHOM HalpaBiIEeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, ITAHUPOBATh U CAMOCTOSITENILHO BBIIOIHSTH TaKyIO €SI TEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam npodheccHOHAIBHOMN NesITeTbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIH
BbIOOp Oyayiieit npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIec000pa3Hoe OTHOILIEHUE K IPUPOJE KaK UCTOUHUKY JKU3HU Ha 3eMJie, OCHOBE e¢
CYIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMUYECKON KYJIbTYphl: IPUOOPETEHHE OIbITA MJIAHUPOBAHUS MTOCTYIKOB U
OIICHKH UX BO3MOXHBIX ITOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPEbl;



OCO3HaHHUE TN100aIbHOr0 XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pellieHus;

CIOCOOHOCTh HCIOJIBb30BaTh NpuUoOpeTaeMble MPU HM3YYEHUH OHMOJIOTMM 3HAHUS U yMEHUS MpU
pemieHuy MpoOJeM, CBSA3aHHBIX C PalUOHAIBHBIM MPUPOJONOIb30BaHHEM (COOIIIOIEHHE MPaBHII
NIOBEJICHUSI B INPUPOJE, HANPABICHHBIX HAa COXpPAaHEHHME PAaBHOBECUS B JKOCHUCTEMAax, OXpaHy BHJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JEHUCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOIIEH NPUPOJHON Cpele, YMEHHE
IPOTHO3UPOBATh HEOJATONPUITHBIE HKOJIOTMYECKUE TOCIEACTBUSL TMPEANPUHUMACMBIX ICHCTBUN U
IpeoTBpallaTh UX;

HaJM4YMe Pa3BUTOTO HKOJIOTMYECKOTO MBIILIEHUS, SKOJIOTUYECKON KYJIbTYpPBbI, OIbITA JAESITEIbHOCTU
HKOJIOTMYECKON  HAIPaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCSI HWMHU B  I103HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHON MPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTHYECKOH AESITEIBHOCTU
HKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU
U O0ILIeCTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JIMAJOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IOJIMKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YMTATENILCKON KYJIbTYpPhl KaK CpPEACTBA B3aUMOJCUCTBUS MEXKIY
JIOJIbMU U ITO3HAHUS MUPA;

MOHUMaHue crenudukd OHOJOTMM KaKk HayKd, OCO3HaHus €€ ponu B (HopMHpOBaAHHUH
palMOHATFHOTO HAyYHOTO MBINUICHUS, CO3IaHUH IIEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KAIOIIeM MHpeE
KaKk O eIWHCTBE MPHUPOJbI, YeJIoBeKa MU OOIIecCTBa, B MO3HAHUM MPHPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpobsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTHH Ui COBPEMEHHOW NMBHIM3ALUU: OOECTIeUYeHUsI HOBOTO
YPOBHSL Ppa3BUTUS MEAWIMHBI, CO3JaHUE TEPCIEKTHBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pemaTh
pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 TNI00ATBHBIX 3KOJOTHYECKHX
npobiieM M obecrieyeHus] Nepexoja K YCTOWYMBOMY pPa3BUTHIO, PAlMOHAJIbHOMY MCIIOIb30BAaHUIO
MPUPOJHBIX PecypcoB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B MOJYYCHUN OMOJIOTMYECKUX 3HAHUH B IEIISX MOBBIIICHUS 0OICH KYIbTYPHI,
€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIIMOHAJIbHOW TIPaMOTHOCTH
obOyyJaronuxcs, GOpMHUPYEMON MPU U3yUEHUU OHOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHUS SIBICHUH OKPYKAIOLIEro MHUpa M
IPOUCXOJAIINX B HEM HM3MEHEHWH, YMEHHE JAeiaTb 00OCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HAYyUHBIX
(aKkTOB ¥ UMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJIYyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENbHO MCIIOJB30BaTh OMOJIOTMYECKHE 3HAHUS Ul pelleHus npolieM B
peaNbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHHE IIEHHOCTM HAY4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh HPOEKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIBHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa30BaHHI0O M CaMO0Opa30BaHHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS yueOHOro npeamera «bHoIorus» BKIIIOYAIOT: 3HAUUMBbIE
s (GOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOUUXCA MEKIUCUUIUIMHAPHBIE (MEXIpEAMETHBIE)
oOlIeHay4YHbIe MOHATHUS, OTPAKAIOLIUE LIETOCTHOCTh HAyYHOM KapTHUHBI MUpa U CHEUH(PHUKY METOJIOB
NIO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4yHbId (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIeAOBaHUE, HaOJIO/IEHNE,
U3MEpEeHUe, SKCIEPUMEHT U JpYyrue); YyHHUBepcalbHble YyueOHble JAeHCTBHUS (TO3HABaTEIbHbIE,
KOMMYHHKaTHBHbBIE, PETYJISATUBHBIE), o0ecnieunBaomye GopMupoBaHue QyHKIMOHAIBHON rpaMOTHOCTH
U COLMAIBHOW KOMIETEHIUH O0YYarolUXcs; CIOCOOHOCTh OOYYarOMIMXCsl MCIOJIb30BaTh OCBOCHHBIE
MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS U YHHUBEpcajbHble Yy4yeOHblE JEHCTBUS B
MIO3HABATEIBHOM U COIMAIbHON TPaKTHKE.

B pesynbrare m3yueHuss OMOJIOTHM HA yYPOBHE CPEIHETO OOIIero oOpa3oBaHUsS Yy OOYYArOIIETOCS
Oyayr cdopMupoBaHbl IMO3HABaTEIbHbIE YHHBEpCAJIbHbIE Yy4eOHBbIE NEHCTBUS, KOMMYHHMKATHBHBIC



YHHUBEpCallbHbIE y4eOHbIe NEHCTBUS, PETYISATHBHbIE YHHUBEpCAIbHbIE y4eOHbIE NEWCTBHSA, COBMECTHAS
JeSITeIbHOCTbD.

MertanpeameTHble pe3yabTaThl OCBOCHHSI IPOrpaMMbl CpeAHEro oOIero oOpa3oBaHUs JOKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BAaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHalu3a, CHUHTE3a,
CpaBHEHUs, KiIaccudUKaIu, 0000IIEeHNs), PACKPBIBATH CMBICI OMOJIOTHYECKUX MOHATHH (BBIACIATH UX
XapaKTepHBIC IPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATHSIMH );

OTIpEeACIATh LEIH JAEATEeIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH
Pe3yabTATHI ACSITEIBLHOCTH C TIOCTABICHHBIMH LIEISMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pACCYKIEHUS (MHAYKTUBHBIC, ICAYKTUBHBIC, TIO AaHAJIOTHUH), BBHISBISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS. B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATh BBHIBOJBI U
3aKIIIOYCHUS;

MIPUMEHSITh CXEMHO-MOJIETIbHBIE CPEJICTBA AJIs MIPEICTABICHHSI CYIIIECTBEHHBIX CBSI3€ M OTHOIICHUI
B HW3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe IMPOTHBOPEUUI pa3HOTO pOJa, BBISBICHHBIX B
pa3INYHbIX UHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH pEIICHHWsT MPOOJIEMBI € Y4YETOM aHajdn3a HMEIOIIUXCS MaTepUAbHBIX |
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUIN JESTENbHOCTH;

KOODAMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBUSX  PEaJbHOrO, BHUPTYaIbHOTO |
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIAJIETh HABBIKAMU  Y4€OHO-UCCIIEOBATEILCKOW M TPOCKTHOH JESITEeIbHOCTH, HAaBBIKAMH
paszpeliieHus mpooieM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

WCIOJIb30BaTh PA3IMUHbIC BUJIBI IEATEIHHOCTH MO MOIYUYEHUIO0 HOBOTO 3HAHUS, €70 MHTEPIPETaIUH,
npeoOpa30BaHUI0 M TPUMEHEHUIO B YYEOHBIX CHTYallUsX, B TOM YHCIE TMPH CO3MaHUH y4eOHBIX U
COILIMATIbHBIX TPOEKTOB;

(dbopMUpOBAaTh HAyYHBIA THUIl MBIIUICHUS, BJIQJETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU
MOHSITUSIMHA U METOJIaMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENTFHOCTA U KU3HEHHBIX
CUTYAITUSX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyalIM3UPOBaTh 3aJady, BBIIIBUTaTh TUIOTE3Yy €€
peleHus, HaXOAUTh apTyMEHTHI IS JIOKA3aTelIbCTBA CBOMX YTBEPXKICHWH, 3a1aBaTh MapaMeTpsl U
KPUTEPUU PELICHHUS;

aHAJM3UPOBATh IOJyYEHHBIE B XOJE PEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKH OLEHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIEHUBATh IPUOOPETEHHBIN OITBIT;

OCYLIECTBIATh IIEJICHANpPABIEHHBI TIOUCK TMEpeHoca CpeIACTB M CIOCOOOB  JACWUCTBUS B
poeCCHOHAIBHYIO CPEY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HENCATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, MpeljiaraTh OPUTHHAIBHBIE MOAXOAbI U PEUICHHs, CTAaBUTh MPOOIEMbI U
3aJ1auu, JTOMYCKAIOIINe allbTepHATHBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHHKAX HHPOpMAIUHU (TEKCTe y4yeOHOro mocoOusi, Hay4yHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPSAX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3axX aHHBIX, B
WuTepHeTe), aHanM3UpoBaTh WHOOPMAIMIO PA3TUYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTUICCKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMIPOTHUBOPEUHBOCTH;



(bopMynHupoBaTh 3apoCkl U MPUMEHATh Pa3InYHbIE METOBI IIPU IOUCKE U 0TOOPE OMOJIOTUYECKOM
uHpOopMannu, He0OOXOAMMOM ISl BBITTOJIHEHHSI yUeOHBIX 3a7ay;

npUoOpeTaTh  OMBIT  KCIOJIB30BaHMS  MH()OPMALMOHHO-KOMMYHUKAaTHUBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpaTh ONTUMANIbHYIO (OpMY IpescTaBieHUss OMOoJoruyeckor HHpopManuu
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CPEJCTBA MpH paboTe ¢ OHOIOrn4ecKo MHpopMauei:
NPUMEHSTh XUMUYECKUE, QU3MUECKHNE U MATEeMAaTUYCCKUE 3HAKU U CUMBOJIBI, (DOpMYIIbI, aO0OpeBHATYY,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMU pPACIO3HABaHHWS M 3aIIUTHl MH(OpMau, WHOOPMAIIMOHHON O€30MacHOCTH
JUYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCEX cdepax >KMU3HU, aKTHMBHO Yy4acTBOBATb B JIHAJIOTE WU
JUCKYCCHM IO CYLIECTBY OOCyX/JaeMoi TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHMUS
OTHOCHTEJIBHO BBITTOJHEHHS TPEAaraeMoi 3aaun, yYuThIBaTh HHTEPECH U COTIACOBAHHOCTD MO3ULIUI
JPYTUX YYaCTHUKOB AMAIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHHWS, MOHMMATh 3HAUYEHUE COIMAJIBHBIX 3HAKOB,
IPEANOChUIOK BO3HUKHOBEHMS KOH(MIMKTHBIX CUTyallMil, yMETb CMAr4aTtb KOHQUIMKTBI M BECTH
HIEPETrOBOPHI;

BJAJIeTh PA3IMYHBIMU CHOoco0amMM OOLIEHHMsS M B3aMMOJAEUCTBHS, NMOHMMAaTh HaMEPEHUs IPYrux
JFO/ICH, IPOSIBIIATH YBaKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM Gopme GpopMyInpoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M WCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOU PaOOTHI MPH pPEIICHUH
Ouosornyeckoil mpoOieMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh IPUMEHEHHUS TIPYIIOBBIX (opm
B3aMMO/ICHCTBUS NIPU PEIICHNU Y4eOHOH 3a/1a4H;

IPUHUMATh LEJI1 COBMECTHOM AEATENbHOCTH, OPIraHU30BbIBATHE U KOOPAMHUPOBATH JAECUCTBUS IO €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JEHUCTBHM, pPACHPENENATh POJAM C Y4ETOM MHEHHM YYACTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHUBATh KAueCTBO CBOETO BKJIAJa W KaXJIOTO YJYaCTHHUKA KOMAHIBI B OOLIMI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

mpe/ularaTh HOBBIE MPOEKTHI, OICHWBATh WM C TO3WIWW HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIATh IMO3UTUBHOE CTPATETMUECKOE IOBEACHHWE B PA3IUYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIsiTHBHBIMH el CTBUAMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMA JJI BBIABICHUS NPOOJEM M MX pEIIEeHHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMPAaTh HAa OCHOBE OMOJOIMYECKMX 3HAHMH IIEJIeBbIE U CMBICIIOBBIE YCTAHOBKM B CBOUX
JNIEUCTBUAX W TMOCTYNKAax I10 OTHOIICHUIO K JXWUBOW MPHUPOJAE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISTH MO3HABATEIFHYIO JIEATEIEHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTh U
(dopMynHpoBaTh COOCTBEHHBIE 3314 B 00Pa30BaATEIbHON JESTETbHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENTHO COCTAaBJIATH IUTAaH pEHICHUS TPoOJIeMbl ¢ YYETOM MMEIOIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMK1 y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIIMH B PA3HBIX OONACTSIX 3HAHHM,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CaMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIILHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LEISM;

BJIaJIETh HABbIKAMHU TI03HABATENbHON pedIeKCMH KaK OCO3HAaHUs COBEpIIAEMBIX NEHCTBUI U
MBICIUTENBHBIX TPOLECCOB, MX PE3YJIbTAaTOB M OCHOBAaHWM, MCIOIB30BaTh MPUEMBI pedIeKCUU s
OLICHKH CUTYaIllH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, TOHMMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPHU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS CoAepkaHus ydeOHoro mnpeamera «buosorus» Ha
yrayOnéHHOM ypOBHE OpPUEHTHUPOBAaHBI HA oOecreyeHre NPOPUIBHOTO OOYYEeHUS OO0YyJarolIuXcs
O6uonornu. OHU BKJIIOYAIOT: creuupuyeckue A OMOJOTMM Hay4yHblE 3HAHUSA, YMEHHMSI U CIOCOOBI
NEHCTBUII 1O OCBOEHMIO, HMHTEPHpPETAlUMU U NPeoOpa30BaHUIO 3HAHWM, BUJbl JIEATEIBHOCTH IIO
HOJIy4YEHHUIO HOBBIX 3HAaHUHM U UX IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, @ TAK)KE B pEalIbHBIX KU3HEHHBIX
cutyauusix. [IpeamerHble pe3ysbTaThl IPEACTABICHBI IO F0JIaM U3y4EHHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUs y4yeOHoro mnpenmera «buonorus» B 10 knacce nOJKHbBI
OTpaXkaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MeCT€ M pPOJM OUOJOTMM B CHUCTEME ECTECTBEHHBIX HAayK, B
(OpMUPOBAHUN €CTECTBEHHO-HAyYHOW KapTHHBI MMpa, B IO3HAHUM 3aKOHOB INPUPOJIbl U PEIICHUU
npo0JeM PpalUOHANIbHOTO HPUPOAONOIb30BAHUSA, O BKJIAJE POCCUHCKUX M 3apyOekHbIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJaJICHUE CUCTEMOM OMOJOrMYeCKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraolue
OMOJOrMYEeCKHEe TEPMHHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMEOCTas,
CaMOpEryJisiliisg, CaMOBOCHPOM3BEAECHUE, HACIEICTBEHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHE),
ouonornueckue teopun (kierounas teopus T. [lIBanna, M. Ilneiinena, P. Bupxosa, xpomocomHas
Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuinoBa — o neHTtpax MHOrooOpasus u
MPOUCXOXKACHUS KYJIbTYPHBIX DPACTEHUI), 3aKOHbI (eAMHOOOpa3usi MOTOMKOB IEPBOTO IOKOJIECHMUS,
pacIleIUIeHHs], YACTOTHl TaMeT, HE3aBUCUMOIo HacienoBaHusa I'. MeHnens, rOMOJIOTUYECKUX PSAAOB B
HacyiecTBeHHOU n3MeHunBocty H. V. BaBunosa), mpuHIMIIBI (KOMITJIEMEHTAPHOCTH );

BJaJICHUE OCHOBHBIMH METOJAAMU HAy4YHOTO IMIO3HAHHUS, HCIONb3YyEMBIX B OMOJIOTHYECKHX
UCCIIEIOBaHMAX JKUBBIX O0OBEKTOB (ONMHUCaHUE, U3MEpeHHe, HaOII01eHUE, IKCIIEPUMEHT);

YMEHHE BBIIEIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uHcie OakTepuif, TpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKA, CTPOEHUS OpPraHOB M CHUCTEM OpraHOB pPAaCTEHMH, MXUBOTHBIX, YeJIOBEKa,
IIPOLIECCOB KU3HEAEATEIBHOCTH, NPOTEKAIOIIUX B OpPraHM3Max DPACTEHUH, JKUBOTHBIX M YEJIOBEKA,
OMOJOrMYECKUX TMpoIeccoB: OOMeHa BemecTB (MeTadosM3M), MpPEBpallleHUs HHEPrUH, OpOoKEeHWUs,
aBTOTPO(GHOrO0 M TeTepOoTPO(HOro TUNOB MUTAHMA, (HOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
ramMeToreHesa, SMOpUOreHe3a, MNOCTAIMOPUOHAILHOTO PpAa3BUTHUS, PA3MHOXKEHHS, WHIUBUAYAIbHOIO
pa3BUTHS OpraHnW3Ma (OHTOTe€He3a), B3aUMOJICHCTBHS T€HOB, FeTepPO31ca, UCKYCCTBEHHOT0 0TOO0pa;

yYMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXAY OPraHOMJaMU KJIETKH U UX (PYHKUUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHeH M UX (PYHKIUSAMH, MEXIy OpraHaMM M CHUCTEMaMH OpraHOB Yy pacTeHUil,
KUBOTHBIX M Ue€JOBEeKa M HMX (YHKUUSAMHU, MEXKAY CHUCTEMaMHU OPraHOB M MX (PYHKIMSIMH, MEXITY
JTarnaMu OOMEHa BEIIECTB, ATAalaMH KJIETOYHOTO IMKJIA U SKU3HEHHBIX IMKJIOB OPraHHW3MOB, 3TallaMH
SMOPHUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMHU CpeJibl OOUTAHUS;

YMEHHE BBISIBIISITh OTIMYUTEIbHBIE IPU3HAKH KUBBIX CUCTEM, B TOM UHCJIE PACTEHUH, )KUBOTHBIX U
YeJI0BeKa;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOUIME AapryMEHTHI, OHOJIOIMYECKYI0 TEPMHHOJIOTUIO U
CHUMBOJIMKY JJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;



YMEHHE pemaTrb OHOJIOrMYecKHe 3a7auyd, BBIABIATh IMPUUYUHHO-CIEACTBEHHBIE CBSA3M MEXIY
UCCIIElyeMbIMH OWMOJIOTHYECKUMHU TPOIlECCaMH M SIBICHUSIMH, JelaTh BBIBOABI M TPOTHO3BI Ha
OCHOBAHMU TIOJY4YEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOIHATH J1a0OpaTOpHbIe M MpakTHYECKHe padoThbl, COOMIONATh MpaBwia Mpu padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bI, MPOBEPATh UX IKCHEPUMEHTAIBHBIMH CPEICTBAMHU, (POPMYIHPYS
1IeJIb UCCIIeI0OBAHUS, aHAJIM3UPOBATh OJYYEHHBIE PE3YJIbTAThl U J1€J1aTh BHIBOJIBL;

YMEHHE Y9acTBOBATh B Y4EOHO-MCCIEAOBATEIBCKON paboTe M0 OMOJIOTHH, SKOJOTHH ¥ MEIUIIHE,
OpOBOAUMON Ha 0a3e LIKOJbHBIX HAay4yHBIX OOIIECTB, M IYOJUYHO MPEACTaBIATh IOJyYEHHBIE
pe3yabTaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHUE OIICHWBAaThb JTHYECKHE AacCIEKThbl COBPEMEHHBIX MCCIIEOBaHUI B 00jgacTu OMOJOTHM U
MEIUIUHBl (KIOHMPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE W3MEHEHHE IeHOMa H
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp OyayIiel mpodecCHOHATbHON JeSITEIbHOCTH B 00JIACTH
Ouosornu, MeIUUMHBI, OHWOTEXHOJOIMH, BETEPUHAPHM,  CEIbCKOIO  XO3sMCTBA,  IUILEBOH
HIPOMBIIIJICHHOCTH, YIIIyOJSATh IO3HABATENbHBIA WHTEPEC, HAIMpPaBICHHBIM Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOLIEH Npodeccud U MPOJOKEHHE OHOJIOTHYECKOro O0O0pa3oBaHMs B OpraHU3aLUAX
cpenHero npodeCCHOHATBLHOTO U BBICIIIEr0 00pa3oBaHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs y4yeOHoro mnpenmera «buonorust» B 11 knacce NOJIKHbBI
OTpakaTh:

C(OPMHPOBAHHOCTh 3HAaHUH O MeCTe€ U pPOJM OUOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B MMO3HAHUU 3aKOHOB MPUPOABI U
PELICHUH SKOJIOTMYECKUX NpoOJeM YellOBeYecTBa, a TaKXKe B PELICHUH BOIPOCOB PALMOHAIBHOTO
IPUPOIONOIB30BaHUSA, U B (POPMUPOBAHUN IEHHOCTHOT'O OTHOIICHUS K TPUPOJE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIE€ POCCUHMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTUY;

YMEHHUE BJIaJETh CUCTEMOI OMOJIOTHYECKUX 3HAHUH, KOTOpAsi BKIIOYAET OMPEIeIICHHs i IOHUMaHHUe
CYIIHOCTH OCHOBOIOJIAraroIux OMOJIOrMYECKHMX TEPMHMHOB U MOHATUH (BUI, 3KOocucTeMa, Ouocdepa),
Oouonornyeckue Teopuu (dBONONMOHHAs Teopuss Y. JlapBHHA, CHHTETHYECKas TEOpHUs SBOJIIOLUN),
yuenust (A. H. CeBepuoBa — 0 myTsx W HampaBieHusx sBoitonuu, B.M. Bepnanckoro — o 6uocdepe),
3aKoHbI (reHernyeckoro paBHoBecus JIkx. Xapau u B. BaitnOepra, 3apogsimeBoro cxoacrsa K. M.
bapa), npaBuna (Munumyma 0. JIubuxa, 5K0I0OrH4ecKoil MupaMuibl SHEPTUH), TUIIOTE3bl (THUIOTE3a
«vupa PHK» V. I'unbepra);

YMEHHUE BJIa/IeTh OCHOBHBIMU METOJIaMH HAy4YHOI'O MO3HAHMs, MCIIOJIb3YEMbIMH B OHMOJIOTHYECKHUX
UCCJIEIOBAHMSIX JKMBBIX OOBEKTOB M 3KOCHUCTEM (ONHMCaHHE, U3MEpPEHHE, HAOI0/IeHUE, SKCIIEPUMEHT),
crioco0amHu BBISIBIIEHUS U OLICHKHM aHTPOTIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACHATh CYILECTBEHHbIE MPHU3HAKH: BHJIOB, OMOT€OIIEHO30B, 3KOCHCTEM M OHochepsl,
CTaOMIIM3HUPYIONIETO, JBWXKYIIETO M pPa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa, aIONaTpUYECKOTO |
CHUMITaTPUYECKOTO BUA000pa30BaHMs, BIAMSHUS ABMXKYLIMX CHJI 3BOJIIOIMU Ha T€HO(OH] MOMYJIALUH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHWs, YepeOBaHUS HANpaBIICHUH SBOJIOLUH,
KPYrOBOpPOTa BEIIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBI3M MEXIy TPOIECCAMH 5SBOJIONNHU, IBIKYIIUMH CHIAMH
aHTPOIIOTreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCHUCTEM U MPUCIIOCOOIEHUAMHI K HUM OPraHU3MOB;

YMEHHUE BBISBISTH OTIIMYUTEIBHBIC MTPU3HAKH KUBBIX CHCTEM, IIPUCTIOCOOICHHOCTh BHJIOB K Cpelie
oOuTaHusA, aOMOTHYECKUX M OMOTMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€il OpraHu3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX N3MEHEHHIA B IKOCUCTEMaX CBOSH MECTHOCTH;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOUIME AapryMEHTHI, OHOJOIMYECKYI0 TEPMHHOJIOTUIO U
CHUMBOJIMKY JUISI TOKA3aTeJIbCTBAa POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYII, B3aUMOCBS3H
OPraHU3MOB U CpeAbl OOWTaHUs, E€IMHCTBA YEJIOBEUECKUX pac, HEOOXOTUMOCTH COXPaHEHHS
MHOT000pa3usi BUIOB U IKOCUCTEM KaK yCIOBHUS COCYIIECTBOBAHHSI TPHPO/IHI M YEIIOBEUECTBA;

YMEHHE pemarb OMOJIOTWYECKHE 33/a4yM, BBIABIATH MPUYHMHHO-CIEICTBEHHBIE CBS3U MEXKIY
UCCIIETYeMbIMH OWMOJIOTHUYECKUMHU TIPOIIECCAaMH W SIBIICHUSIMH, JIeJlaTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBAHUU MOJIYYEHHBIX PE3yIbTATOB;

YMEHHE BBIIOJHATH J1a0OpaTOPHBIE U MpaKTHUECKHWe paboThl, cOOM0aTh MpaBuiia npu padoTe ¢
y4eOHBIM U JJaOOpPaTOPHBIM 00OPYOBAHUEM;



YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH UX HKCIHEPUMEHTAJIbHBIMU CpeICTBaMH, (HOpMyIUpys
1[eJIb UCCIIEIOBAHMUS, AaHATTM3UPOBATD MOTYYEHHBIE PE3YJIbTaThl U JI€JaTh BHIBOJIbI;

yYMEHHE y4acTBOBAaTh B y4EOHO-UCCIIEJOBATEILCKON paboTe Mo OMOJOTHH, SKOJOTUU U MEAMIIMHE,
NpPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W TMYOJUYHO TPEACTABIATh IOTYYCHHBIE
pe3yJbTaThl HA YYEHUUYECKUX KOH(PEPEHLIUSAX;

yYMEHUE OILICHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUU KU3HU, YEIOBEKA U YEJIIOBEYECKUX pac, O
MpUYMHAX, TOCIEACTBUSIX U crioco0ax mpeAoTBpalleHus riodaabHbIX U3MEHeHH B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIiel mpodecCuOHaTbHON JesITeIbHOCTH B 00JIACTH
OHMOJIOTUH, SKOJIOTUH, IPUPOJIOTIOIH30BAaHUS, MEIULIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEpUHAPUH,
CEIbCKOTO  XO3SIICTBA, TMHUILEBOM MPOMBIIUIEHHOCTH, VYIAyOJsTh TMO3HABATEIbHBIM  HHTEpEC,
HaIpPaBJICHHBIH HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu U MpoaoKEeHne OUOIOrHUYeCKOTro
00pa30BaHMs B OPraHU3aLUAX CPETHETO MPO(PECCHOHATBFHOTO U BBICILIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUME

10 KJIACC
Ne = HaumeHoBaHuUe pa3/iesioB U TeM NMPOrpaMMbl KounyecTBO 4yacoB
Bcero  Konrpouabnbie IIpakTuyeckue
padoThI padoThI

1  buosorus xak Hayka 1
2  JKuBble CUCTEMBI U UX U3YUYCHHUE 2
3 buoinorus kneTku 2 0.5
4 XuMHUYecKasi OpraHUu3amus KJICTKA 10 1
5 | Crpoenue u GyHKIIUU KICTKH 8 2
6  OOMeH BemecTB U MPeBpaIICHUE YHEPTHH B KJIET 9 1
7 Hacnencreennas nHbopManus 1 peanusanms eé 9 05

B KJICTKE
8 JKUu3HEeHHBIN UK KIETKH 6 1
9  Crpoenue u (HyHKIIUM OPraHU3MOB 17 1.5
10 Pa3mHOXeHUE U pa3BUTHE OPTraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U 5 05

W3MEHYUBOCTH OPTraHU3MOB
12 3akOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 | 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 T'eneruka 4eloBeKa 3 0.5
15  Cenexuusi OpraHu3MoB 4 1
16 bBHOTEXHOJIOTrUs U CHHTETHYCCKAS OMOJIOTHUS 4
17 | Pe3epBHOe Bpems 1
OBIIEE KOJI-BO HACOB I10 ITPO'PAMME 102 0 13

11 KJIACC
Ne ' HaumeHOBaHUe Pa3/ieJiOB U TeM NMPOTrPaMMbI KoanuecTBo yacos
Bcero  Konrtpoubnsbie IIpakTtuuyeckue
padoThI padoThI

1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4

MIPEACTABJICHUI B OMOJIOTUN
2 MuKpOIBOTIOLMS U €€ PE3YIbTAThI 14 2
3  MakpooBodmtonus u e€ pe3yabTaThl 6
4 TIpoucxoxJeHHEe U pa3BUTHE XKU3HHU Ha 3emiie 15 1.5
5  IIpoucxoxaeHue YyenoBeKa — aHTPOIIOTreHe3 10 1

OKoJIOTHs — HayKa 0 B3aMMOOTHOIIICHUAX

6 | OpraHM3MOB W HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXarolien cpenon
7 | OpraHu3Msbl U cpefia OOUTaHMs 9 1.5
8  Dkosorus BUAOB U MOMYIISIIUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0.5
10 | buocdepa — riodaibHas SKOCUCTEMA 6
11 | YenoBek u OKpyKaromas cpeaa 6
12 | PeszepBHOE Bpems 8

OBIIEE KOJI-BO HACOB I1O ITPOI'PAMME 102 0 7.5







HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

www.informika.ru - snextponsslii yueouuk "buonorus” (Bep. 2.0 - 2000) u3 ukia "O0yvarorue
sHIUKIoneauu". - Y4eOHbli Kypc, KOHTpobHBIE Bonpockl. (Kak moms3oBarhes - cM. "Tlomomp".)

www.college.ru - pazumen "OtkpsiToro kosuiemka" mo buonoruu. Yuedbuuk, moaenu, On-line tectsl,
YUUTENIO.

www.skeletos.zharko.ru - "Onopro-aBurarensHas cucrema yenoBeka'. OOpa3oBaTelIbHbIN CAT 1O
npeamerty buomnorus, kypc Uenosek. CtpoeHue ckenera. Mpimedynas cuctema. Kak 3to padoraer.
[Tpunoxenus: 2 CKeIETHBIX SHIUKIONEANH; ISl YUUTEIS - YPOKH, 1a00paTOpPHBIE, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlausl. HoBocTr 1 06306l 110 OHOJIOTHH,
skonorun. [Ipodaemsr u Teopun. EcTh TeMaTHUeCKue BBITYCKH, oTOTanepen, Ouorpaduu BeTUKUX
YUYEHBIX, CIEIICI0OBApb.

www.bio.1september.ru - s yunreneii "S nuay Ha ypok buonoruu". Crareu no: boranuke,
3oonoruu, buonoruu - Yenosek, O01IeH OHOIOTHH, DKOJIOTUH.

www.bio.1september.ru - razera "buosnorus" (Mex1y BEIXOIOM OYEPEIHOTO HOMEpaA ra3eThl U
MOSIBJICHHEM MOJTHOTEKCTOBOM BEpCUU HOMEpa Ha caiiTe yCTaHOBJIEH T'OI0BOM MHTEPBa)

www.kozlenkoa.narod.ru - 3ror caiit Kosnenko A.I'. - mpernogaBatesns U UIs IperoaaBaTesieit, s
T€X, KTO YYUTCS caM U YYUT JAPYTHX; OYHO U TUCTAHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTUM IIPEIMETaM - C
MIOMOIIBIO0 KOMITbIOTEpa U MHTEpHET.

WWW.NSu.ru brosorus B Bompocax U OTBETaxX - yueHble HOBOCUOUPCKOT0 AKaJIeMIopoIKa
OTBEYAIOT Ha BOMPOCHI CTAPIIECKIACCHUKOB.

www.websib.ru - paszaen "buonorus" HoBocubupckoii oopazoBarenpHoii cetu. [Togbopka
MaTepUasoB U CChUIOK (IIPOrpaMMBbl, IPOEKTHI, MATEPUAIIbI Y YPOKY, AOUTYPUEHTY).

www.nrc.edu.ru - "Buosnorndeckast KapTuHa Mupa' - pasiel 3JeKTpOHHOro yueOnuka "KoHmeniuu
COBPEMEHHOT0 ecTecTBO3HaHM". KOHIeNINY MpOUCX 0K ICHHS KU3HU U TEOPUH IBOJFOIIHH.

www.floranimal.ru - "FLORANIMAL - pactenus u sxuBotHbie" Kak suiukiaoneaus. (O0beM
uHpOpMaLuK BreyaTisieT.) BoiOpaTs OyKBY, OTKPOETCS CTPaHUIIA C IBYMSI OOJIBITUMH KOJIOHKAMH
Ha3BaHuii: Pactenus u )KuBoTHsie. BeiOupaem 1o Ha3BaHUIO - OTKPHIBAETCS OMUcaHue U (oTo.

www.filin.vn.ua - "®unun" - WUTIoCTPpUpOBaHHAS YHIMKIONE M )KUBOTHBIX. K coXkaneHuto He Bce
paszenbl roToBbl. Onucanus U pororpadpun.

www.nasekomie.h10.ru "Hacexomsie" O HaCEKOMBIX ISl ITKOJBHUKOB - OIIMCAHUE OCHOBHBIX
BUJIOB, PUCYHKHU.

www.invertebrates.geoman.ru Hacekomeie. [Tonynspras kaura Akumymikuaa M.M. ¢ MHOXeCTBOM
I[BETHBIX PUCYHKOB U (poTorpaduii. —

www.bird.geoman.ru Ituner. [Monmynsapras kaura AkumymnkuHa M.J. ¢ MHOXECTBOM I[BETHBIX
PHUCYHKOB U (oTorpaduil.

www.animal.geoman.ru Mup xwuBotHbIX. [TonynsipHast kaura Axkumytinkuaa WM. ¢ MHOXeCTBOM
LBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pei0b1. MmrocTprpoBaHHas SHIMKIONENS PBIO.

www.plant.geoman.ru - )Kusue pactenuii. 3anumarenbHo o 6oTanuke. bakrepun. JlekapcTBeHHBIE
pacTeHwus..

www.livt.net - anekTpoHHas WLTIOCTpUpOBaHHas SHIMKIoneaus "YKuBble cymiecTsa.
Knaccugukarus u pororpadun 6e3 Tekcra.

www.nature.ok.ru - Peakue u ncuesaromue )HBOTHbIE Poccuu. Omrcanus v rojoca peaIkux
KUBOTHBIX.

www.bril2002.narod.ru - bromorus mist mikonsHHKOB. Kpatkast undopm. mo pazaeiaam: Oomas
6uonorusi, boranuka, 3oomorus, Yenosex.

www.festival.1september.ru - dectuBans negarornyeckux uaci "OTkpoIThIin ypok" 2006 - 2007.
Paznen "l[IpenogaBanue Guonorun" - 86 crarei.

www.charles-darwin.narod.ru - Hapss3 JlapBun: 6uorpadust 1 KHUTH.
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