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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yueGHOMY npeamMety "buomnorus" (nanee - 6MOIOTH) HA YPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpaborana Ha ocHOBe DenepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pa3oBaHum
B Poccuiickoit @eaepannny, ®I'OC COO, Konnenuuu npenoaBanus yuieoHoro npeamera «buonorusy»
Y OCHOBHBIX OJIO’KEHUH (eiepaibHON paboueil mporpaMmbl BOCITUTAHHUS.

VY4eOHblil npeamer «buosiorus» yriryoaéHHoro yposHs usydenus (10—11 kiaccel) siBiasieTcss 01HUM
U3 KOMIIOHEHTOB MpeaMeTHoi oOmacth «EcTecTBeHHO-HAy4YHbIE MpeaMeTbD». COracHO IOJI0KEHUSM
OI'OC COO mnpodunbHbIe ydeOHBIE MPEAMETHI, W3ydaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBIISIOTCS
cocobom auddepeHnnanun 00y4yeHHUs HAa YPOBHE CpeaHero ooOmero oOpa3oBaHHWS W IPHU3BAHbBI
0o0eCneunTh  NPEeMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIIMM, CpPEAHWM  OOLIUM,  CpPEAHHM
npoeCCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To jke Bpems KaKIbli U3 3THX y4eOHBIX IPEAMETOB
JOJKeH OBbITh OPHEHTUPOBAH Ha MPHOPUTETHOE pEUIeHHEe 00pa30BaTeIbHBIX, BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 3a]a4, CBSI3aHHBIX C MpodopUEHTAINEeH 00yJaroIMXCcs U CTUMYIUPOBaHUEM HMHTEpeca K
KOHKPETHOW 00JIaCTMU HAy4yHOrO 3HaHUs, CBS3aHHOTO C OWOJOTHEeH, MEAUIIMHOM, SKOJOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" naér mpencraBieHue o LENU U 3a/1a4aX U3YYCHHUS
yuebHoro npeamera «buonorus» Ha yriayOiaEHHOM ypOBHE, OINpeaenseT o0s3arenbHoe (MHBAPHAHTHOE)
IIPEIMETHOE COJEpPIKAHUE, €r0 CTPYKTYPUPOBAHME MO pazjielaM M TeMaMm, paclpesieieHue Mo KilaccaM,
PEKOMEHIYEeT IOCIEA0BATEIbHOCTh HM3yYeHUs yd4eOHOro Marepuaiga ¢ Y4ETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, TOTMKHU y4eOHOro IMpoliecca, BO3PACTHBIX 0cOOeHHOCTEl olyuaromuxcs. B
porpaMMe 1Mo OMOJIOTHM Peaqu30BaH MPHUHILMUI MPEEMCTBEHHOCTH C M3yuY€HUEM OMOJIOTHH Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl, OJgaroaaps 4emy MpocMaTpUBaeTCs HAPaBICHHOCTh Ha MOCIEAYIOIIee
pa3BUTHE OHMOJOTMYECKMX 3HAHWM, OpPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAY4YHOIO
MHUPOBO33PEHUS, HKOJOTMUECKOT0 MBIIIICHUS, TMPEICTaBIEHU O 3740poBOM o00pa3e >KU3HHU, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHHsS K OKpYyKarolled NmpupoIHOW cpene. B mporpamme mo Ouonoruu
TaK)Ke MOKa3aHbl BO3MOXKHOCTH yueOHoro mpeamera «buonorus» B peanuszauuu TpeboBanuit GI'OC
COO k miaHupyeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M MpPEIMETHBIM pe3yjbTaTaM OOY4YeHMs U B
(opMHpPOBAaHUN OCHOBHBIX BHJIOB y4eOHO-IIO3HABATENBHOM AEATENIBHOCTH 00yYaroIUXCs 10 OCBOCHMIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CpeJHero o0iiero o0pa3oBaHusl.

VY4eOunbiii mnpeamer «buonorus» Ha ypoBHE CpeaHero o0mero o0pa3oBaHUs 3aBeplIacT
Ouosoruueckoe 0oOpa3oBaHHWE B IIKOJE€ M OPUEHTUPOBAH Ha paclIUpeHHe MU YriayOsJeHue 3HaHul
o0yyJaromuxcs O XHBOH MPUPOJE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOM OHONOrUM, 3MOPHOJIOTHU U
OMOJIOTUU Pa3BUTHS, TEHETHKH, CEIEKIINU, OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

N3ydyenne yuebHOro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE OPHEHTHpPOBAaHO Ha
MOATOTOBKY OOYyYaromuxcs K MOCIEAYIOIIEeMY IOJNy4YeHHI0 OMOJorudeckoro oOpa3oBaHHUs B By3ax U
OpraHu3alysaX cpenHero mnpodeccuoHanbHOro oOpazoBaHus. OCHOBY €ro coJepXaHHs COCTaBIsET
cucreMa OWOJIOTUYECKUX 3HAHMU, MOJTYYEHHBIX NPU HU3YYECHHH OOYYAIOIIMMHUCSH COOTBETCTBYIOIIUX
CUCTEMAaTHYECKUX pa3JielioB OMOJOTUU Ha YpOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 knaccax atu
3HAHUA TIONYYalOT pa3BUTHE. Tak, pacIIUpeHbl M YIIIyOJeHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, Iprubax, OaKTepusX, OpraHu3Me YeloBeKa, OOLIMX 3aKOHOMEPHOCTAX KU3HHU, JONOTHUTEIBHO
BKJIIOYEHBI OHMOJIOIMYECKHE CBENEHHUS TMPHUKIATHOIO M TIOMCKOBOTO XapaKTepa, KOTOpPBIE MOXKHO
HCIIOJIb30BaTh KaK OPUEHTHUPHI Ui MOcienyomero Beidbopa npodeccun. BozmoxkHa Takke MHTErpanus
OHMOJOTrMYECKUX 3HaHUHN C COOTBETCTBYIOUIMMH 3HAHUSMHU, ITOJTYYEHHBIMU 00y4YalOUIMMUCS MPU U3YUYEHUU
¢bu3uKK, XUMHUH, Teorpaguu ¥ MaTeMaTHKH.

CrpykTypa mporpamMmsl 1o yueOHomy npeamery "buonorus" orpakaeT CUCTEMHO-YPOBHEBBIA H
ABOJIONMOHHBIN  MOAXOAB K u3ydeHHIo Owosoruu. COrIacHO WM, HW3Yy4yaloTCcs CBOWCTBA U
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3aKOHOMEPHOCTH, XapakTepHbIe JJIsi JKUBBIX CHUCTEM pPAa3HOrO YPOBHS OpTraHU3alllM, SBOJIIOLHU
OpPTraHUYeCcKOro MHpa Ha 3eMiie, COXpaHEHHUs] OMOJIOTHYECKOTO pa3HooOpa3us miaHeTsl. Tak, B 10 kiacce
M3YYaAIOTCS OCHOBBI MOJICKYJSIPHOM W KJIETOYHOH OHOJOTHM, 3MOpPUOJIOTHH W OHOJOTHH DPa3BHUTHUA,
TEeHETUKH U CeJIeKIMHU, OWOTEXHOJIIOTUM M CHUHTETHYECKOHW OWOJIOTHH, aKTyadu3upYIOTCS 3HaHUS
oOyuaromuxcsi Mo OOTaHUKE, 300J0THH, aHATOMUH, (pusnonoruu yenoBeka. B 11 kiacce u3ywarorcs
HBOJIIOIMOHHOE YYCHHE, OCHOBBI 9KOJIOTUH U yueHHE 0 Onocdepe.

Y4eOusblii mpeamer «buosorus» npu3BaH 00ECIEYUTh OCBOCHHE OOYJAIOIIUMHUCS OUOJIOTUYSCKUX
TEOpUH U 3aKOHOB, UJIeH, IPUHIIUIIOB U TIPABUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, 3HAHUNA O CTPOEHUHU, MHOTOOOPA3HUH U OCOOCHHOCTSAX KIIETKH, OpraHu3Ma, MOIMYJISIIHHU,
OMOIIeH03a, DKOCHUCTEMBI, O BBINAIONIMXCS HAYYHBIX JTOCTH)KCHHUSX, COBPEMEHHBIX MHCCIEOBAHUSX B
OMOJIOTHH, TPUKIATHBIX aclleKTaX OMOJOTHMYecKuX 3HaHWMU. J[7s pa3BUTHSA W MOIIEpKAaHUS WHTEpeca
oOyyaromuxcsi K OHOJOTMU HapsAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHUECKOTO Marepualia B
COJIEp’)KaHUU TMPOTPaMMBI IO OHOJOTUU MPEIyCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBICHHUS U
Pa3BUTHSI TOW WK UHOK 00JIaCTH OMOJIOTHH, BKJIAJIOM OTE€YECTBEHHBIX U 3apyOe)KHBIX YIEHBIX B pPEIICHUE
BOXHEUIINX OMOJIOTHYECKUX U IKOJOTHUECKUX MPOOIEeM.

Lenp wusydenus ydeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM YpOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO paHTa
U MpHOOpPETeHWE YMEHUH HCIOJBh30BAaTh 3TH 3HAHUS B (OPMHPOBAHWUU HWHTEpPECa K ONPEAeTIEHHOM
obmactTi TPo(EeCcCHOHANBHON NESTENbHOCTH, CBA3aHHOW ¢ OHONOTHEH, WM K BBIOOPY Yy4eOHOTO
3aBelIeHus I MIPOJOJIKEHHSI OMOIOTUYECKOT0 00pa30BaHusl.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOl€HHOM ypOBHE
o0ecTieYnBaeTCs peIIeHUEM CIIeTYIONNX 3a/au:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl OHMOJOTMYECKMX 3HAHWK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUsX, KOHIENUUAX, THUMOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpPaBUJIaX, COCTAaBJISIOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO0 KapTMHY MHpa; O CTPOCHMH, MHOrooOpa3uu M OCOOEHHOCTSX
OMOJIOTMUECKUX CUCTEM (KJIETKa, OPraHu3M, MOIYJISIHS, BII, OHMoreoreHo3, ouocdepa); 0 BHIIAIOIMIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICOBAHMIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYyYaroIMXCsl ¢ METOJaMM IIO3HAHUS XKUBOW TNPHUPOJIBL HCCIEI0BATEIbCKUMHU
MeTOAaMU OHMOJOTMYECKMX HayK (MOJIEKYJISPHOH M KJIETOYHOW OMOJOrMM, SMOPHOJIOTUH U OMOJIOTUH
pa3BUTHS, TCHETUKM M CEJIEKIMH, OMOTEXHOJOTMH W CHHTETHYECKOW OWOJIOTHH, ITaJeOHTOJIOTHH,
HKOJIOTHH ); METOJIaMHU CaMOCTOSITEIIBHOTO MTPOBEACHUSI OMOIOTHYECKUX MCCIIEIOBAaHUN B Ta00opaTOpHH U
B nipupoze (HaOmroieHue, U3MEpEeHue, SKCIEPUMEHT, MOJICTUPOBaHKE);

OBNaicHue OOyyaloIMMUCS YMEHHSMHU: CaMOCTOSTE€IbHO HAaXOIWTh, AaHAIM3UPOBATH U
WCTIOJB30BaTh OWOJIOTHUECKYI0O HWH(GOPMAIMIO; TOJIb30BAaThCS OHMOJOTHYECKOH TEPMHUHOJOTHEH U
CHMBOJIMKOH; YCTAHABJIMBATh CBSI3b MEXKIY pPa3BHTHEM OWOJIOTUM W COIHUAIbHO-DKOHOMHUYECKUMHU U
HKOJIOTHYECKUMHU TMpoOIeMaMH YeJIOBEUECTBa; OLEHMBATh MOCIEICTBHS CBOCH NESATEIBHOCTH II0
OTHOIICHHUIO K OKpYKaIoIIed MpUPOAHOI cpelie, COOCTBEHHOMY 3/I0POBBIO U 370POBBIO OKPYXKAIOIIUX
moaeil; 000CHOBBIBATH M COOMIOJATh MeEpbl NMPOQPMIAKTUKN WH(MEKIMOHHBIX 3a00JeBaHMM, MpaBuiIa
MOBEJIEHNUsT B TIpUpoJie U o0ecreueHuss Oe30MacHOCTH COOCTBEHHOW IKU3HENEATEIbHOCTH B
Ype3BbIUAMHBIX CUTYallUAX MPUPOJHOTO M TEXHOT'CHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pazBuTHEe y OOYYarolMXCsS WHTEIUIEKTYyaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B TMpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSAMU U COBPEMEHHBIMH HCCIEAOBAHUSIMH B OHMOJIOTHH,
pelmaeMbpIMH €10 [poOJeMaMM, METOAOJIOTHEH  OMOJIOTHYECKOTOo  HCCIICAOBAHHS, MPOBEACHUS
HKCHEPUMEHTAIbHBIX HCCIIEAOBAHUM, PelICHUs OMOJIOTHUECKUX 3a/1a4, MOJEIUPOBAHUS OMOIIOTHYECKUX
00BEKTOB M MPOIIECCOB;



BOCIIUTaHKE Y 00YYaIOUIMXCS ICHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJE B IIEIOM U K OTJCIEHBIM
e€ oOBeKTaM W SBICHUAM, (OPMUPOBAHUE SKOJIOTHYECKOH, TEHETUYECKOW TIpaMOTHOCTH, OOIIeiH
KYJIBTYpBI IOBEJICHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne OO0YYAIOIUMKCS KOMIICTGHTHOCTH B  PalMOHAIBHOM  IMPHPOJIONIOJIE30BAHIH
(cobOmrosieHne TpaBUII TIOBEICHUS B IPHPOJIE, OXPaHbl BHUIOB, YKOCHCTEM, OHOC(hEpbI), COXpaHECHUH
COOCTBEHHOTO 370POBbS M 3/I0POBBbSl OKPYKAIOUIMX JIIOJeH (coOmomeHnss Mep MNpodUIaKTHKH
3a0oneBaHui, oOecriedeHne O€30MaCHOCTH KHU3HENEATCIFHOCTH B  UYPE3BBIYAMHBIX  CUTYalHAX
MIPUPOJTHOTO ¥ TEXHOT'CHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMsI OMOJIOTHYECKIX 3HAHUH U YMEHUH B
MTOBCETHEBHOM JKU3HU;

CO3JIaHHE YCIIOBHI JJIs1 OCO3HAHHOTO BBIOOpa 00YYAIONMMHUCS MHIUBHYyaJIbHONH 00pa30BaTeIbHON
TPAaeKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEenyIoIeMy Mpo(ecCHOHANbHOMY  CaMOOINpPEACICHUIO, B
COOTBETCTBUH C MHJIMBUAYyAIbHBIMUA HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO1miee YuCIIO 4acoB, OTBEACHHBIX HA W3ydeHHE OWOJIOTHMHM Ha YIriyOJICHHOM YPOBHE CpPEIHETrO
obmiero oopaszoBanus, coctarisier 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce —
102 yaca (3 yaca B HEZIENIO).

O10Oop opraHu3anMoOHHBIX (OPM, METOJIOB M CpPEACTB OOyuUeHHs] OWOJOTHH OCYIIECTBIISCTCS C
y4€TOM crielu(UKU €ro COJIEPKAHUS U HAIIPABICHHOCTH HA MPOJIOJDKEHUE OUOJIOTHUECKOTo 00pa30BaHus
B OpPTraHU3aIUAX CPEIHETO NPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHUI.

OOs3aTenbHBIM  yCJIOBHEM TMpH  OOydeHHH OWOJIOTMM Ha YIIyOJEHHOM YpOBHE SIBISIETCS
MPOBEJICHUE JIAOOPATOPHBIX M MPaKTHYECKUX pabor. Takke ydyactue oOy4aroIIUXCS B BBIIOJHCHUU
MIPOEKTHBIX U y4eOHO-UCCIIe0BATENbCKUX PadOT, TEMAaTHKA KOTOPBIX OMpPEEIeTCs] yUuTelleM Ha OCHOBE
MMEIOIINXCS MAaTePHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX TIPUPOIHBIX YCIOBHIA.

COAEPKAHUE OBYUYEHUS

10 KJIACC

Copep:xaHue MPOrpaMMbl, BBIIEIEHHOE KYpPCUBOM, HE BXOJUT B IPOBEPKY TrOCYAApCTBEHHOM
utoroBoii arrectanuu (['NA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass OHOJOrHSl — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U uzydaemble UMM npoOiembl. DyHaaMeHTaIbHbIE, MPUKIAIHbIE U TOMCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue OHOJOTMM B (OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MHpA.
[Ipodeccun, cszanubie ¢ Ouonorueil. 3HaueHne OUOJNOTMM B MPAKTUYECKOW IESITEbHOCTH YellOBeKa:
MEIUIINHE, CEIbCKOM X035IIICTBE, MPOMBIIIJICHHOCTH, OXpaHe MPUPOIBL.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunueir, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I.
Mennens, B. U. Bepuanckuit, U. II. Ilanos, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! u cxembl: «CBsI3b OMOIOTUH € APYTUMH HayKaMu», «CrucTteMa OMOJOrHYECKUX HayK».

Tema 2. ’KuBble ccTeMbl U UX U3Y4YEeHHUE

XKusple cucrembl Kak npeaMmer usydeHus Ouosnoruu. CBOWMCTBA JKUBBIX CHCTEM: EJUHCTBO
XMMHMYECKOTO COCTaBa, JUCKPETHOCTh M LENOCTHOCTb, CIOKHOCTb W YIHOPSALOYEHHOCTH CTPYKTYPBI,
OTKPBITOCTb, CaMOOPraHU3aLMsA, CaMOBOCIIPOM3BEACHME, pa3Ipa)KUMOCThb, H3MEHUYUBOCTb, POCT U
pa3BUTHE.



YPpOoBHM OpraHu3aiuy >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIUOHHO-BUZIOBOM,  9KOCHCTeMHBIH  (OmoreoueHornueckuit), Ouochepusiii.  IIpoueccsl,
MIPOUCXOJISIIINE B KHUBBIX cUCTeMax. OCHOBHBIC MPU3HAKH KUBOTO. JKU3Hb Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, nzydaromue )KMBbI€ CUCTEMbI HAa Pa3HBIX YPOBHIX OPraHHU3aLUU.

N3yuenue kuBBIX cucTteM. Mertoasl Owuosnornyeckod Hayku. HaOmronenuwe, wu3MepeHue,
SKCIIEPUMEHT, CUCTEMaTHh3alusi, MeraaHaiu3. [IoHATHE O 3aBUCMMOW M HE3ABUCUMOW NEPEMEHHOM.
[TnaaupoBanue 3xcnepumMenTa. [loctaHoBka u npoBepka rumnote3. Hynesas runoresa. [ToHsTre BRIOOpKH
u e noctoBepHOcTh. PazOpoc B Ouonormueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbTaToB. [IpUuunHbI UCKaKEHUS pe3yNnbTaTOB 3KCIepuMeHTa. [[oHsATHE cTaTHCTHYECKOrO TeCTa.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: «OCHOBHBIE TPHU3HAKU >XKU3HW», «buonormyeckue cucreMbl», «CBoHCTBa
KUBOU MaTepuu», «YpPOBHU OpPraHU3aLUM KUBOU MpUpobl», «CTpOEHHE KUBOTHOU KieTkn», «TkaHu
KHUBOTHBIX», «CHCTEMBbI OPraHOB YeIIOBEYECKOro opranuismay, «buoreornenos», «buocdepar, «MeToasl
W3Y4YEHUS KUBOU TIPUPOIBDY.

ObopynoBanue: nadopaTopHOe OOOpYJAOBaHUE [Jisi TPOBEICHUS HAONIOACHUMN, H3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckasi padora «lcronb30BaHUE Pa3IMYHBIX METOAOB IPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buosorust KjieTku

Kietka — cTpykTypHO-(YHKIIMOHATBHAS €UHHIIA )KUBOTO. MIcTOprst OTKpHITHS KIeTKU. PaboTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lBann, M. lllneiinen, P. Bupxo). OcHOBHBIE MOJI0XKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoapl MOJEKYJISIPHOW U KJIETOYHON OMOJIOTHH: MHUKPOCKOMUs, XpoMarorpadusi, smekrpodopes,
METOJi MEUEHBIX aTOMOB, Ju(DPepeHInaIbHOe EHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIIETOK.
Uszyuenue @uxcuposannvix Kkiemox. DIEKTPOHHas MHUKpockonus. Kowughoxanrvnas mukpockonus.
Bumanvnoe (npusicuznennoe) uzyuerue Kiemox.

JdemMoHcTpanuu

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

Tabmuier 1 cxembl: «CBETOBON MHKPOCKOM», «DIEKTPOHHBIM MUKpOCKOMm», «McTopusi pa3BuUTHs
METOJ0B MUKPOCKOITUN».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIMpENaparbl PacTUTENbHBIX, JKUBOTHBIX |
OaKTepUaTbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue MeTOMOB KJIETOYHOW Ouonoruu (Xxpomarorpadus,
anekTpoopes, tupdepennansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHWMHMYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHKPO3JIEMEHTh. Boga m e€ ponb Kak
pacTBOpUTEIIS, peareHTa, ydyacTHe B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPErysiuuu. MuHepanbHbIe
BeIeCTBa KJIETKH, UX Onoorndeckasi poyib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosormyeckne mojauMmepbl. benku. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Mosiekyinbl. [lepBuuHas cTpykTypa Oenka, nentuaHas cBsi3b. Bropuunas,
TpeTUYHasi, 4YeTBepTUYHast CTPYKTypbl. [leHarypamms. CoiictBa OenkoB. Kmaccuduxamnms Oenkos.
buonoruueckue hyHkiuu 6emKoB. [lpuonsi.

VYrneBonbl. MoHOcaxapuapl, IUcCaXxapujibl, OJUTOCAXapuaAbl W Mmojucaxapuasl. OOmui riaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue QyHKIMN yrIeBOOB.

Jlunmunel. T'uapodunsHO-THApOdOOHBIE cBolicTBa. Kiaccubukamms nununoB. Tpurivmepuisl,
dbocdomunuabl, BOCKH, crepouibl. buonornueckue GyHkimu umuaoB. OOIIue cBOWCTBa OMOTOTHIECKIX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJYTIPOHUIIAEMOCTb.
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Hyxkneunoseie kucnotsl. JJHK u PHK. Ctpoenue HykinenHoBbix kuciot. Hykneoruasl. [IpuHnun
koMmiuiemeHtapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — aBoiinas criupans. MecToOHaX0XIeHUE U
ounonornueckne Gpynkuuu JJHK. Bugst PHK. ®ynknuu PHK B knetke.

Ctpoenue mosekynbl AT®. Makpoaprudeckue cBsizu B Mosiekysie AT®. buonorundeckue hyHKIum
AT®. BoccraHOBIEHHBIE IEPEHOCUYUKH, MX (PYHKIIUU B KJIETKE. /[pyeue nHykieozuompugpocghameor (HTD).
CexsenupoBanue [IHK. Memoouw: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpyktypHas Ouonorus: OHOXMMHYECKHE U OMOPHU3MYECKHE WCCIEAOBAaHHMS COCTaBa W
MIPOCTPAHCTBEHHOMN CTPYKTYpbI OMOMOJEKyI. Moodenuposanue cmpykmypol u QYHKYULl 6UOMONIEKYN U UX
Komnexcos. Komnvromepmwiii Ouzaun u opeaHudeckull Cunmes 6UOMONIEKYl U UX HeNPUPOOHbIX AHAO208.

JdeMoHcTpanuu

Iloprpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuxk, M. Vunkunc, P. ®pauxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl: «Pacrnpenenenre XMMHYECKHX JIEMEHTOB B HEXHBOW IMpupoje», «PacrpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmuupl u cxemsl: «lleproguueckast TabinLa XUMUYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJBI», «BemecTtBa B cocrtaBe opranu3mMoB», «CTpoeHue MoleKynbl Oenka», «CTpyKTypbl OeIKoBOU
MOJIeKYNb», «CTpoeHue MOJEKyNl YriaeBoaoB», «CTpoeHue MOJeKyl IUnuaoB», «HykienHoBbIe
KHCIOTh, «CTpoeHne Mosekyiasl ATO».

O6opynoBaHue: XUMUYECKasl 1OCYJa U 000pYyJOBaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIBIO KAY€CTBEHHBIX PEAKIIHII.

JlabopaTopHasi paGora «VccienoBaHue HYKIEHUHOBBIX KHCIIOT, BBIJEJICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunbl  kneTok: dJykapuoThyeckas M Hpokapuotruyeckas. CTpyKTYpHO-(QYHKIHMOHAIbHbIE
00pa30BaHMsI KIETKH.

Crpoenne mnpokapuotrnyeckoil kierku. Kierounas crenka Oaktepuil u apxeil. OcoOeHHOCTH
CTPOEHHUSI TEeTEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo M poyib MPOKAPUOT B
OuoIIeHO3aX.

Crpoenre u (yHKIMOHMpPOBAHUE JyKapHOTHUecKoM kieTku. Ilmazmatmueckas MemOpaHa
(razmanemma). CTpyKkTypa Iia3MaTudeckoid MeMOpaHbl. TpaHCIOPT BEHIECTB Uepe3 IIa3MaTUYeCcKylo
MeMOpaHy: naccuBHbIN (quddy3us, obnery€éHHas AuQQy3us), akTUBHBIN (IIEPBUYHBIN U BTOPUYHBIN
akTUBHBIH TpaHcnopt). [lomynponunaemocts MeMOpanbl. PaboTta Harpuii-kanueBoro Hacoca.
OHAOIMTO3: MUHOLUTO3, paronuro3. Ik3ouuTo3. Kierounas crenka. CTpykTypa U QyHKIUHU KIECTOYHOM
CTEHKH pacTeHUi, rpuOoB.

Hwurtommazma. Iluto3zome. Llurtockener. JIBuxeHue 1urTomiaa3mbl. OpraHowabl — KJIETKH.
OnHomeMOpaHHBIE OpraHoWIbl KJIETKH: sHaoriazMatudeckas cerb (OIIC), ammapat [ombmxw,
JIM30COMBI, UX CTpOEHHE U (PYHKIUH. B3auMoCBs3b 0IHOMEMOpPaHHBIX OpPraHouJoB KieTku. CTpoeHue
TPaHYJISIPHOTO peTukynyma. Mexanuzm nanpaenenus 6enxogé ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHre3 KiIeTOUYHbIX MeMOpaH. ['nmagkuii (arpaHyfsipHBIA)  DHAOIUIA3MATHUECKUH  PETHKYIYM.
CekperopHas pynkius anmnapara ['onbmxu. Moougurkayusa benxos 6 annapame I onvoarcu. Copmuposka
berkoe 6 annapame Ionvooxcu. TpaHCTIOPT BelIecTB B KIETKE. Bakyoiaw pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.

[TonryaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHIPUH, TIACTUBL. [Ipoucxoxcoenue MumoxoHoputi
u naacmuo. Cumobuozenes (K.C. Mepexckosckui, JI. Mapeynuc). Ctpoerne u (GyHKIIMH MUTOXOHJIPUNA U
wiactua.  IlepBuyHble, BTOpPUYHBIE M CIOXHBIE IUIACTHIBI  (POTOCHHTE3UPYIOIIUX JYKApHOT.
XJI0pOMIaCcThl, XPOMOILIACTHI, IEUKOIIACTHI BHICIIUX PACTECHUM.
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Hemem0Opannbie opranouzsl kietku CtpoeHne u GyHKIUU HEMEMOpPaHHBIX OPTaHOMIOB KJIETKH.
PubGocomsl. IIpomescymounvie ¢punamenmoi. MUKpODUIAMEHTBI. AKMUHOBblE MUKPOQDUIAMEHMbI.
MplieyHble KIETKH. AKMuUHOble KOMNOHEHMbl Hembluleunblx Kiemok. Mukporpyoouku. Kierounsrit
ueHtp. CTpoeHue U JBUKEHHE XTYTHUKOB M PECHHYEK. MHKPOTpPYOOUKM LUTOIUIa3Mbl. LleHTpuob.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnvie 6eaxu.

Snpo. Obonouka spa, XpOMaTUH, KapuoIiazMa, SJIPHIIKH, UX CTpOeHHEe W (QYHKIUH. SnepHbIi
6enKxoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(A3HOM siape. DyxpomamuH u
cemepoxpomamut. benku XpomMaTUHA — TUCTOHBI. JJuHamuxa s0epHoil 000a0uKu 6 mumose. HoepHulll
mpancnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapuoT (pacTUTEIbHOMH,
KUBOTHOMU, TPUOHON).

JdeMoHcTpamun

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipl u cxembl: «CTpoeHHE 3YKapHOTUYECKOW KIETKW», «CTpOeHuE >KUBOTHOW KIIETKN,
«CTpoeHre  pacTUTEIbHOW  KJIETKu»,  «CTpoeHue  MUTOXOHApuH»,  «Supo»,  «CrtpoeHue
MIPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl PACTUTENbHBIX, MKHUBOTHBIX KIIETOK,
MUKpoInpenaparbl 0aKTepHalIbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHasi padora «lccnenoBanue mia3Monn3a 1 Jema3Moian3a B PACTUTENIBHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOMIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. OGMeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMuISIIMS M TUCCUMMJISIIMA — JIBE€ CTOpPOHBI MeTa0onu3Ma. Tumsl OOMEHa BEIEeCTB:
aBTOTPOGHBIA W TeTepoTpodHBIA. YdyacTHe KHCIOopoJa B OOMEHHBIX Mpoleccax. DHEepPreTHuecKoe
oOecnieueHue kieTku: mpespauieHne AT® B o00MeHHbIX mpoueccax. OEepMEHTATUBHBIM XapakTep
peaknuii KJIeTouyHoro wmetabonmuzma. DepMeHThI, UX CTPOCHHE, CBOWCTBA M MEXAHWU3M JICUCTBHS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTopoB. benku-akTUBaTOpbl U OENKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUH OT pa3IMyuHbIX (aKTOpPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCUSEHHbIN U OKCUSEHHDBIL
gpomocunmes y baxmepuii. Ceemocoduparowjue nuemMeHmol U nUSMeHmMbvl peaKyuoHHo2o yenmpa. Poib
XJIOPOIIIIACTOB B Mpolecce GporocunTe3a. CreroBas U TeMHOBast (pa3bl. Pomoodvixanue, Cs., Cs- u CAM-
munsl ghomocunmesa. IIponyKTUBHOCTH (hoTOCHHTE3a. BiusiHMe pa3nnyHbIX (PAaKTOPOB Ha CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTpUUIUpYIOUIHME OaKTepuw,
xKenez00aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OakTepun. 3HaU€HHEe XeMOCHHTE3a.

AnaspoOHble opranuszMel. Buasl Opoxkenus. IIpoxykTbl OpokeHMsT M HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPTraHU3Mbl Kak 00bEKThI OMOTEXHOJIOTUN U BO30YAUTENU OOJIe3HEH.

AnpoOHBIE OpraHu3MBbl. JTamnbl dHEpreTudeckoro oomena. [loaroroBurenpHbIN dTan. [ Tukomn3 —
0ECKUCIOPOHOE PaCLICTNICHHE TITIOKO3bI.

buonornueckoe OKuCIEHME, WIM KJIETOYHOE JbIXaHue. Poiib MHUTOXOHApPUN B Mpoleccax
6uosnoruueckoro okucienus. Luknumdeckue peakuuu. OkucnutenbHoe QochopunupoBanue. uepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonunou ATD-cunmasol.
[IpeumymiectBa a’poOHOro myTH oOMEHa BEIIECTB Mepel  aHadpoOHbIM.  O(P(HEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

JdemoHcTpauuu



[Toptpetsr: [Ix. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «DoOTOCHHTE3Y», «IHEpPreTUYeCKuil 00Meny», «brocunres Oenka», «CTpocHHe
bepmeHTa», «XEeMOCHHTE3).

OO0opynoBaHue: CBETOBOW MMKPOCKOI, 00OpyIOBaHME JJIsl IMPUIOTOBJIEHHS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pabora «lI3yueHne KaTaJUTHYECKOW AaKTHUBHOCTH (epMEeHTOB (Ha mpumepe
aMMJIa3bl WM KaTasasbl)».

JlaGopaTtopHas paGora «/3ydyeHue (epMEHTATHBHOIO PpACIIEIUIEHUS IEPOKCUAAa BOAOPOAA B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE IPOLIECCOB OPOKEHUSI U ABIXaHUS.

Tema 7. HacieacrBennasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu mMatpuuHoro cunresa. IIpyHIMIT KOMIUIEMEHTAPHOCTH B pEaKLUAX MAaTPUYHOI'O CHHTE3A.
Peanmzanus HacnencTBeHHOM wHpopMmanuu. ['eHeTHYecKWid KoJ, €ro CBOMCTBAa. TpaHCKpUIIHUS —
MatpuuHblii cuHTe3 PHK. IlpumHuunel TpaHCKpUNIMK: KOMIUIEMEHTApHOCTb, AHTHUIIAPAJIEIBHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sTanbl. Yyactue tpancnoptHsix PHK B 6nocunTese 6enka. YcinoBus OHOCHHTE3a
oenka. KogupoBanue aMuHOKUCIIOT. Poiis pubocom B OnocuHTE3e OenKa.

Cospemennvie npeocmagnenusi o cmpoenuu 2enos. OpraHuzanus TeHOMa y MPOKAPHOT U 3YKapuoT.
Perynsauus akTUBHOCTH T€HOB y npokapHoT. ['unores3a onepona (P. XKako0, XK. Mano). Moxexynsapnuvie
MeXanu3mvl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomoel 2enos. Perynauus
0OMEHHBIX IPOIECCOB B KileTke. KineTouHslit romeocTas.

Bupycsl — HekeTouHble GOpPMBI XKU3HU M OOJIUTraTHbIE Mapa3uTbl. CTPOEHUE MPOCTHIX U CIOXKHBIX
BHUPYCOB, pETpPOBUpPYCOB, OaktepuodaroB. Kusmennvui yukn [[HK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a0oneBaHusi 4enoBeka, XMBOTHbIX, pacteHuid. CIIN], COVID-19, couuanbHble U
MEIULUHCKUE NTPOOIIEMBI.

Buoungpopmamuka: unmeepayus u anmaruz Oorvwux maccueos («bigdatay) cmpyxkmyphuix
ouonocuueckux Ooannvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie ¢hynxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabnuib! u cxemsl: «brnocunTes Oenkay, «[ eHeTnYeckuid Koy, «Bupycen», «bakrepuodarmy.

IMpakTnyeckas padora «Co3naHre MOICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounslif nukn, ero mepuoas! U perymauus. Marepdaza m muro3. OcCOOEHHOCTH MPOIECCOB,
nporekamux B uaTtepdasze. [loaroroska kinetku k aenenuto. [Ipecunrernyeckuii (IOCTMUTOTHYECKHUIA),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI ) TepHOIbl HHTEP(DA3HI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner permmkanuu JJHK: xommiemeHTapHOCTS,
IIOJIYyKOHCEPBAaTUBHBIN CHHTE3, aHTUMNAapaieabHOCTh. Mexanusm permkamuun JIHK. Xpomocomsl.
Crpoenue xpomocoM. TemoMmepbl W TeloMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHII.
JIMTIOMTHBIN M TaITIONIHBIA HAa0Ophl XpoMocoM. I'oMoTorudHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Henenue knetkn — mMuto3. CTaauu MHMTO3a U NPOUCXOIALIME B HUX Hpolecchl. TUIBI MUTO3a.
Kapuoxkunes u nurokuses. buonornueckoe 3HaueHre MUTO3A.

Perynauus muroTrueckoro nukia kiaetku. [lporpammupyemast kietodHas ru0elip — aromnros.
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Knerounoe sapo, XpoMocoMbl, (QYHKIMOHaJdbHas TE€HOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eudbenu kiemok. «Lugpposas knemrka» — dbuourngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmuis! u cxembl: «OKU3HEHHBIN UK KIETKH», «MuTto3y», «CTpoeHue xpomocom», «Pemnukanus
JIHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas pabdora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHnas padora «HaOmioneHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpEenaparax)».

Tema 9. CTtpoenue u pyHKIMH OPraHu3MOB

buonoruueckoe pasHooOpaszue opraHuzMoB. OAHOKIETOYHBIC, KOJIOHUAIbHBIE, MHOTOKJICTOYHbBIE
OpraHU3MBI.

OCOOCHHOCTH CTPOCHUS M KH3HEIEATEILHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, ApYrUe NpOoTUCThl. KooHManbHbIE OpraHu3MBbl.

B3auMocBs3p 4yacTeil MHOIOKJIETOYHOTO OpraHu3mMa. TkKaHW, opraHbl M CHCTEMbl OPraHOB.
OpranusMm kak eauHoe uenoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHAs, IOKPOBHAs, IMPOBOISAIIAs,
OCHOBHasA, MexaHudyeckas. OCOOCHHOCTH CTpoeHUs, (DYHKIHMIA W pacIoIOKEHUS TKaHEH B OpraHax
pacTeHu.

TkaHM >KMBOTHBIX W 4Ye€JOBEKa. THWIBl YKMBOTHBIX TKAaHEW: S3MUTENUATIbHAs, COCAUHUTEIbHA,
MbIllIeyHast, HepBHasg. OCOOEHHOCTH CTpOeHUsl, PYHKIMI U pacloiOKEeHUs TKaHEeH B opraHax »KHBOTHBIX
1 YeJIOBEeKa.

Opranbl. BereraTuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHUH. OpraHbl MU CHCTEMBbI OpPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIUN OPraHOB U CUCTEM OpPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKHUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBI>KeHHE OpraHu3MOB. JIBHXKEHHE OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOMIHOE, >KIYTHKOBOE,
pecHU4YHOE. [[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONMU3MBI U HACTUU. J[BM)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MbllieuHas cuctema. Pediexc. CkeneTHple MBI U UX paboTa.

[Mutanue opranusmoB. llornomienue BOJBI, YIVIEKHCIOTO Tra3a M MHHEpPalIbHBIX BELIECTB
pacteHusiMH. IIuTaHue >XKMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTPHKIETOYHOE mHIleBapeHue. llutanue
[I0O3BOHOYHBIX JKMBOTHBIX. OTHensl NUINEBAPUTEIBHOTO TpakTa. [IMIeBapUTENbHBIE  KEIE3BI.
[InmeBapuTenpHas cUCTEMa YEIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pacreHuid. Jlpixanme xuBOTHBIX. [uddy3us ra3zoB uepes
MOBEPXHOCTh KJeTkH. KoxkHoe npixaHue. [[pixarenbHas moBepXHOCTh. JKabepHoe U JIErouHOe JbIXaHUE.
JlpIxaHW€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOECHHS JIETKUX
MTO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHasi cUCTeMa yejaoBeKa. MexaHu3M BEHTUJISIUH JETKUX Yy NTUL U
MiekonuTamux. Perynsnus apixanud. JlpixareabHble 00BEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI pacTeHMH. TpaHCIOPT BEUIECTB Y
XKUBOTHBIX. KpoBeHOCHast cuctema u €€ opraHbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepjiie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpalmieHus. DBOJIOIHOHHBIC
YCIIO)KHEHHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMbI IIO3BOHOYHBIX KHBOTHBIX. Pabora cepama u eé
peryssauus.

Boinenenue y opranusmoB. Beigenenue y pacteHuil. Beinenenue y xuBOTHbIX. COKpaTUTENbHbBIE
Bakyosd. Opransl BelieneHus. OUapTpanus, cekpenusi 1 00paTHOE BCachIBaHUE KaK MEXaHU3Mbl paOOTHI
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opraHoB BbleneHusA. CBsA3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBIAEIMTENIBHOM cUCTEMaMu. Beiaenenue y
MMO3BOHOYHBIX JKUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u pyakimonnpoBanue Heppona. Obpa3oBanue
MOUH y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX Opranu3moB. Cropbl OakTepuili UM LHCTHI
MPOCTEUIINX. 3al[UTa Y MHOTOKJIETOUYHBIX pacTteHuil. Kytukyna. CpeacTBa MacCUBHOM M XMMHUYECKOU
3amuThl. OUTOHIIMUIBI.

3ammra y MHOTOKJIETOYHBIX KMUBOTHBIX. [IOKpPOBBI M WX MPOU3BOJHBIC. 3alllUTa OpraHu3Ma OT
Oonesneil. UMMmyHHas cucrema 4venoBeka. KIIeTOUHBIM M TYMOpaJIbHBIH UMMYHHTET. BpOoXIEHHBIA U
npuoOpeTEHHBIN crienupuyeckuii UMMYHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro uMMmyHurera (1.
Opmux, ®. M. bepuer, C. Tonerasa). BocnamurtenbHble OTBEThl OpraHu3MoB. Poib BpOXIEHHOIO
MMMYHHTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUH.

PazgpaxxumocTs M peryssiiusi 'y OopraHu3moB. Pa3npakMMoCTh y OJHOKJIETOYHBIX OPIaHH3MOB.
Takcucel. PaznpaxumMocTb U peryisiuus y pacteHuil. PoctoBble BemiecTBa U UX 3HaUCHHE.

HepBHasi cucrema u peduiekTopHas peryisiius y >KUBOTHbIX. HepBHast cucrema u e€ OTIEINbI.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHHS HEPBHOM CHUCTEMBI Yy >KUBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycinoBHbie U yCIOBHbBIE pedIEKCHI.

['ymopanbHas perynsuus U SHAOKPUHHAs CHCTeMa KMBOTHBIX U YesioBeKa. JKene3bl 3HI0KpUHHON
CUCTEMBl U HX TOpPMOHBI. J[lelicTBME€ TOpMOHOB. B3amMOCBSI3b HEPBHOW M SHIOKPUHHOM CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JdeMmoHcTpamun

IToptper: U. I1. I1aBnoB.

Tabmuis! u cxembl: «OAHOKIIETOUHBIE BOJOPOCIN», « MHOTOKJIETOUHbIE BOIOpOCIny, «bakTepuny,
«IIpocreiimmey», «Opranbl IBETKOBBIX pacTeHuit», «CHCTEMBl OPraHOB TO3BOHOYHBIX >KHBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pacteHui», «KopHeBbie cucteMbl», «CTpoeHHe cTeOs,
«CTpoeHne IHUCTOBOM MIacTUHKN», «TkaHM >KUBOTHBIX», «Ckener uenoBeka», «llumieBapurenbHas
cucrema», «KpoBeHocHas cucremay», «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpIieyHas cucreMay, «BplnenutenpHas cuctema», « JHIOKpPUHHAS cuctemay, «CTpOEHHE MBI,
«Ummynuter», «KumednononoctHeiey, «(Cxema TUTaHUS pacTeHHi», «KpOBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue I1uaHapun», «BHyTpeHHee cTpoeHue
noxkneBoro uepBs», «HepBHas cucrema poido», «HepBHas cucrema narymkuy», «HepBHas cuctema
npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema miexonurtaroomux», «HepsHas
cucTeMa 4eloBekay, «Pedmexcy.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPONpENapaThl  OJHOKICTOYHBIX  OpPraHHU3MOB,
MUKpOTIpenapaTsl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKHX, >KUBBIC
9K3EMIUISIPI  KOMHATHBIX DPACTeHHM, TepOapu pPacTeHWil pa3HBIX OTMENOB, BIAXHBIC Mperaparhl
KUBOTHBIX, CKENEThl MMO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJEeT 4YeIOBeKa,
o0opynoBaHue Ui JAEMOHCTPAllMMd TOYBEHHOTO M BO3AYIIHOTO MHTAHUS PACTEHUH, paclieTieHus
KpaxMajga W OCJKOB TMOJ| JeWcTBHEM (epMEeHTOB, 00OpyJIOBaHWE i JACMOHCTPAIlUU OTBITOB IO
W3MEPECHUIO KU3HCHHOM €MKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX IBHUKEHUN, MOJEIHU TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3ydueHne TkaHel pacTeHU».

JlabGoparopHas padora «3yueHne TkaHeil )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTEHHUS.

Tema 10. Pa3MHOkeHHe 1 Pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOXKEHHUS OPraHW3MOB: Oecrioysioe (BKJIIOYAs BETreTaTHBHOE) M TOJOBOE. Busl
0ecrooro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIIALUS, (hparMeHTaIus, KIOHUPOBAHUE.
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[TonoBoe pasmuoxkenue. IlonoBbie kneTkw, win ramerbl. Meio3. Craguu meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cmMpIcit MeH03a U IOJIOBOrO npouecca. Meios u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pasputue. ['amerorenes y XuBOTHbIX. llosjoBbie kene3bl. OOpasoBaHue U
pa3BuTHE NOJIOBBIX KiIeTOK. CiepmaroreHes u oorenes3. CTpOCHHE MOJIOBBIX KIETOK.

Omiog0TBOpEeHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHUONOrHs — Hayka O pPa3BUTUU
opraHu3MoB. Mopgoeenez — 00Ha u3 enasuvix npobaem smopuonocuu. Konyenyus mopgozernos u mooenu
mopghocenesza. Ctaauu SMOpHUOTEHE3a JKUBOTHBIX (Ha IpuMepe Jiarymkn). Jpodnerue. Tumnsr qpoOiieHusl.
Hemepmunupoeannoe u HedepmuHuposanmoe opodOnenue. bracmyna, munvi 6aacmyn. OCOOEHHOCTH
IpoOsieHUs MJICKOMHUTAIOMINX. 3apOJbIIIEBbIe JTUCTKUA (racTpyisiiusi). 3akiiajka OpraHoB M TKaHEl u3
3apOJIbIIIEBHIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (dMOpUOHANIbHAS
WHIYKIKA). 3aKiajKa IUIaHa CTPOCHHUS KXUBOTHOTO KaK pe3yibTaT HEPAPXUUYECKUX B3aUMOACHCTBUM
reHOB. BiusHue Ha SMOpHOHAIEHOE PAa3BUTHE PATUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblii nepuoxa. llpsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ metamopdo3oM y 6€CrO3BOHOUHBIX U MO3BOHOYHBIX JKUBOTHBIX. broiornueckoe 3HadeHHe
MPSIMOTO M HETPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHHE B MpUpoje. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYNISIIMA POCTA >KMBOTHBIX M dejoBeka. CTaguy TOCTIMOPHUOHAIBLHOTO PA3BUTHS Yy KUBOTHBIX H
yenoBeka. [leprosabl onToreHesa yenoneka. CTapeHue U CMepTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHMe M pa3BuTue pacTteHuil. ['ameropur u cmopopur. Meio3 B KU3HEHHOM LUKIE
pactenuii. OOpa3oBaHue crop B mporecce Mmeio3a. ['amerorene3 y pactenuil. OIIOIOTBOPEHHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI PETryISIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Moptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumer u  cxembl: «BeretatuBHOoe pa3MHOXKeHHE», «THUIbl 0ECmoioro pa3MHOXKEHHU,
«Pa3MHOXeHUE XJIaMUJIOMOHa/bl», «Pa3MHOKEeHHE »dBrieHbl», «PazMHOXkeHue runpe», «Menosy,
«Xpomocombl», «l['amerorenes», «CTpoeHue SHUIEKIETKH W crepmaTto3onna», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsiMoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaMCKOro kykay, «Pa3BuThe capaHum»,
«Pa3BuTtHe nATymKu», «JIBOMHOE OIUVIOJOTBOPEHHE Yy UBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JBYAOJBHBIX pacTeHU», «KU3HEHHBIA LMK MOPCKOM KammycThl», «KU3HEHHBIA LMK
MXa», «KU3HEHHBIN IUKJI TATOPOTHUKAY, «KW3HEHHBIN [IUKIT COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIpENapaThl SHIEKIETOK U CIIEPMATO30UI0B, MOJIETh
«IuK pa3BUTHS JIATYLLIKI.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOMPENapaTaxy.

IIpakTuyeckass padora «BbIsSBIeHME NPU3HAKOB CXOACTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIIIUX PACTEHUN».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcropust craHOBIICHUsI U Pa3BUTHUs TeHETUKH Kak Hayku. Pabotel . Mennens, I'. ne ®pwusa, T.
Moprana. Ponp oreuecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Paborer H. K. Kompmosa, H. U.
Basunora, A. H. Benosepckoro, I'. /I. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbIE TE€HETHYECKHE MOHSTHS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJlI€NIbHbIE TEHBI,
aNbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UTOTA, YUCTAS
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JTUHUS, TUOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHbIE METOJIbl TEHETHKU: TUOPHI0IOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKUM.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komsos, H. M. Basuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

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

JlaGopaTopnasi pa6ora «J/lpo3oduia kak 00bEKT FreHETHIECKUX UCCICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH Menaens — 3aKkoH enuHOOOpas3usi THOPUIIOB
nepporo mnokoineHus. I[IpaBuno nomuHupoBaHusA. BTopol 3akoH MeHuens — 3aKOH pacUIEIICHUS
npu3HaKoB. [{uTonornueckrue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAaHU. | HTIOTe3a YUCTOTHI raMeT.

AHanusupyromee ckpemuBanue. IIpoMexyTouHblii Xapaktep HacienoBaHus. Paciernsienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpemyBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HaceAOBaHUS
Mpu3HaKoB. [{uTomornueckre OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHoe HacienoBanue npusHakoB. Pa6otel T. Moprauna. CuernieHHOe HaclieZIoBaHHUE T'€HOB,
HapylLIEHUE CUEIIJICHUS MEXKy F'€eHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIN MEXaHU3M ONPEAEIEHUA 110J1a. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U rereporaMeTHbId MoJI. ['eHeTHYeCcKast CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIEIUVIEHHBIX C IOJIOM.

l'enotunn kak uenoctHas cucreMa. llmeroTponuss — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOXeCTBEHHBIN aiienu3M. BzaumojelicTBue HeayuleNbHBIX TeHOB. KomruieMeHTapHOCTh. DmucTtas.
[Tonumepust.

I'eHeTHuecKuil KOHTPOJIb Pa3BUTHUS PACTEHHH, )KUBOTHBIX M YEJIOBEKA, a TaKXke (PU3MOJIOTHUECKUX
IPOIIECCOB, TOBEACHHUS M KOTHUTUBHBIX (yHKIMHA. [‘eHeTMueckne MeXaHU3Mbl CHMOHMOIEHe3a,
MEXaHU3MBbl B3aUMOJIEUCTBUS «XO3SIMH — Mapa3suT» U «XO3SIMH — MUKPOOMOM». ['eHeTndecknue acneKThl
KOHTPOJISI U U3MEHEHHUS HAcJIeICTBEHHON NH(OpMalliU B TOKOJEHUSIX KIETOK U OpraHU3MOB.

JdemoncTpanuu

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

Tabmuisr u cxembl: «llepBelii u BTOpoOl 3akoHBl Menpaens», «Tpetuil 3akoH MeHzaens»,
«AHanmsupymomee ckpenuBaHue», «HemonHoe pomuHMpoBaHuMe», «CLEIUIEHHOE HAaclleJOBaHUE
NPU3HAKOB Yy Jpo3o¢puiby, «l'eHetnka mnona», «Kapuotunm dvenoBeka», «Kapuotumn apo3opuisy,
«Kapnotun nrune», «MHOKECTBEHHBIN alienu3m», «B3anMonelicTBre TeHOBY.

O6opynoBanue: MoOJeNb [UJII  JIEMOHCTpAaIlMd 3aKOHOB €JIMHOOOpa3us THOPUIOB MEPBOTO
MOKOJIGHUSI W pacllelUIeHUs] TMPU3HAKOB, MOJENb JUIsl JEMOHCTpAllMd 3aKOHAa HE3aBHCHMOIO
HACJIEOBaHMsl TNPU3HAKOB, MOJENb M JEMOHCTpPAllMM CLEIUIEHHOIO HAacJIeJOBaHMs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunay.

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

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMepPHOCTH HU3MEHYMBOCTH

B3aumoneiicTBue reHoTuna u cpeabl npu GpopMupoBaHuM (GeHoTHna. VI3MEHYHBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJNMYECTBEHHBIC IIPU3HAKW. DBHIbl W3MEHUYMBOCTH: HEHACICACTBEHHas H
HACJICICTBEHHAsI.

MoaudukanoHHas W3MEHYMBOCTh. Ponb cpeasl B (OPMHPOBAHUM  MOAM(PUKALMOHHOM
n3MeHunBocT. Hopma peakumm mnpusHaka. BapuanuoHHbI psa u  BapuanvoHHas Kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW H3MEHYUBOCTH.
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l'eHoTunnueckass  mW3MeH4YMBOCTb.  (CBOWCTBA  TEHOTHUIIMYECKOW  M3MEHYMBOCTH.  Buasl
F€HOTUIINYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHAS!.

KoMOuHatuBHasT W3MEHYMBOCTh. Mei03 W TOJOBOH mpomecc — OCHOBa KOMOMHATHBHOMN
U3MEHYUBOCTH. Ponb KOMOWMHATHBHONM H3MEHUMBOCTH B CO3/IaHUU TE€HETUYECKOro pazHooOpas3usi B
rpezenax OJHOro BUA.

MyTannoHHast ”3MEHYMBOCTh. Bubl MyTaluii: reHHbIE, XpOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHBIE U
UHJYLUUPOBAHHbIE MyTaluu. SlnepHble W HUTOIUIa3MaTHUYeckue MyTranud. COMaTHYeCKUE M TI0JIOBbIE
MyTauuu. [IpuuuMHBI BO3HMKHOBEHMsS MyTaluid. MyTareHsl M HX BIMSHUE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAallMOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKHMX PSAJOB B  HACIEICTBEHHOU
n3menuuBocty (H.W. BaBunoB). BHesnepHas ©3MEHUMBOCTh U HACIIEACTBEHHOCTD.

Onueenemuxa u INUSEHOMUKA, PONb  ONULEHEMUYecKUx @Qakmopos 6 HAcle008aHuu U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuupr u cxembl: «Buzapl  u3meHuuBocTH», «MoaupukalMoHHAs  U3MEHYUBOCTBY,
«KoMmOuHaTiBHAsT M3MEHUMBOCTBHY, «Meio3y», «OmnogoTBopenue», «l'eHeTndeckre 3a0o0NeBaHUS
yesoBeKay, « Bunibl myramuii.

ObopynoBanue: KUBbIE U TepOapHbIe IK3EMIUIIPHl KOMHATHBIX pacTeHuH, pucyHkH ((poTtorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMU U3MEHUUBOCTH.

JlabopaTopuass padora «lccienoBanue 3aKOHOMEpPHOCTEH MOIUGMUKAIMOHHOM HU3MEHYHBOCTH.
ITocTpoeHne BapuallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoseka. MexxayHapogHas NporpaMMa HMCCIEAOBAHHUS T€HOMa 4YeloBeKa. MeTogbl
U3YyYEHHs] TEHETHKHU 4YeJOBEKa: INeHEeaJOrMuecKuil, OIM3HELOBBbIH, UTOI€HETHYECKUH, MOMYISIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTHUYecKUii. COBpEMEHHOE OIpe/esieHuEe T€HOTUIA: MOJIHOT€HOMHOE
CEKBCHHpPOBaHWE, TCHOTHUNUPOBaHHWE, B TOM uwncie ¢ nomombto [I[P-ananu3za. HacnencrBeHnbie
3a0oJeBaHUsl 4YeJOBeKa. [ eHHbIe W XPOMOCOMHbIE O0OJe3HM 4YenoBeka. boie3Hum ¢ HacieacTBEHHOMH
IIPEIPACIIONOKEHHOCTEIO. 3HAUYEHUE MEAMIMHCKOW TE€HETHMKHM B NPEJOTBPALICHUMM W JICYCHUH
TeHETUYECKUX 3a00JieBaHUN denoBeka. Meauko-reHeTuueckoe KOHCYIbTHpoBaHue. CTBONIOBbIE KIETKH.
[loHsiTHE «TeHEeTHYeCKOro rpy3a». ODTUYECKHE AacleKThl HCCIEAOBaHUNH B 0O0JACTH peNaKTUPOBAHUS
T€HOMA M CTBOJIOBBIX KJIETOK.

I'enetnueckue (PakTOpbl IMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeloBeKa K (U3HUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYKAKOIIEW cpefpl. I'eHeTndeckas MpeapacroyioKEHHOCTh YEJIOBEKa K
MATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «Kapuorunm denoBeka», «MeToIbl H3Y4YEHUS TEHETHKH YEIOBEKa»,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBlIeHHE U aHATIU3 POIOCIOBHOW.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTuKanust U CeNeKlus. 3apokIeHue celekuun u nomectukanuu. Yuenue H. 1. BaBunosa o
[lenTpax MpOUCXOXKIEHUS 1 MHOroo0pasus KyJlbTYPHBIX pacTeHHd. Posib cenekiuu B co3JaHuu COPTOB
pacTeHui 1 mopo1 )KUBOTHBIX. COpT, mopojaa, ITaMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHOM
u3menunBoct H. M. BaBuioBa, ero 3HaueHue AJIs CENEKIIMOHHON PaOOTHI.
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Meroap! ceneKIMOHHONW paboThl. VICKyCCTBEHHBINM OTOOp: MAacCOBBIA M MHAWBUIYaTbHBIN. DTaIbl
KOMOMHAIIMOHHOW ceieKiuu. McrnpiTaHue TpoM3BOAMTENCH MO MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIBIO OIICHKH (PEHOTHUIIA IIOTOMCTBA U OTOOP 1O TEHOTUITY ¢ ToMoIbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanyvoHHBIN M XMUMHYECKHUI
MyTareHe3 Kak HCTOYHUK MyTaluil y KyJabTYpHBIX (opm opraHu3zMoB. lcmonb30BaHHE T€HOMHOTO
penaktupoBaHus U MeToj0oB pexkomOuHaHTHBIX JHK ams momydenuss ucxogHoro marepuana ajis
CEJICKIUU.

[Tonyuyenue mnonuruionaoB. BHyTpuBugoBas rubpuauzanus. BiIM3KOpoACTBEHHOE CKpELIUMBaHUE,
win uHOpuauHr. HepoacTBeHHOE CKpelMBaHUE, WIM ayTOpUIUHT. [eTepo3uc U ero mNpUYHHBIL.
Hcnons3oBanue rerepo3uca B cenekuuu. OtmanéHHas ruOpumusanus. l[lpeomonenue Oecruoaus
MEXBUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINN PACTCHHUI U KUBOTHBIX. «3€1EHASA PeBOIIOYUSLY.

CoxpaHeHHe U U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POAUYEH JJIs
CO3/IaHUS HOBBIX COPTOB M THUOPHIIOB CEIbCKOXO3AWCTBEHHBIX KYIBbTYp. M3yueHue, coxpaneHue u
ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO03AUCNEEHHbIX U NPOMbICA0GbIX JHCUBOMHBIX 6 YEAX
VAYYULEHUS. CYYeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcCie C NPUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYYHBLX UCCIEe008AHUL, NepPedo8blX udell U NepCneKmu8HbIX MexHoaI02Ul.

JdeMmoHcTpamun

IToprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesnenko, b. JI
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuisl u cxeMbl: «LIeHTpBI TPOUCXOXKIEHUS 1 MHOT000pa3us KyJIbTYPHBIX PacTeHUI», «3aKOH
TOMOJIOTUYECKUX pAOB B HACJIEICTBEHHOW HM3MEHUYMBOCTHY», «Meroasl cenekuuny, «OtnanéHHas
rudpuanszanus», «MyrtareHes».

JlabopaTopnasi padora «/3ydyeHue COpPTOB KYJIbTYpPHBIX pPACTEHUH U TMOPOA JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOI0B CEIEKIIUN PACTEHUI».

IpakTuyeckas padora «[IpuBrBKa pacTeHUII.

Ikckypeust «OCHOBHBIE METONBI W JIOCTHIXKEHHUS CEJIKIIMM PAaCTeHWd U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBINA YYaCTOK, B TEIIMYHOE XO3SICTBO,
B 1a00paTOpPHUIO arpOyHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CHHTETHYECKASI OMOJIOTUSA

O6T)€KTBI, HCIIOJIB3YEMBIC B 6I/IOTGXHOHOFI/II/I, — KJI€TOYHBIC W  TKaHCBBIC KYJIbTYPBHI,
MHUKPOOpPTaHU3MbI, HUX XapaKTCPpUCTUKA. Tpa,Z[I/II_[I/IOHHaSI OMOTEXHOJIOT U XHC6OHC‘{CHI/IC, MOJIYYCHHC
KHCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIUC. MI/IKpO6I/IOHOTI/I‘-ICCKI/II71 CHHTC3. OOBEKTHI

MUKpPOOHOIOrHYecKuX TexHojaorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3aHne TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANIPABICHHOTO W3MEHEHUs M KOHCTPYHPOBAHUS
T€HOMOB C LEIBbI0 IIOJYyYEHHUs OPraHU3MOB U UX KOMIIOHEHTOB, COJAEpXKAIIMX HE BCTpeYaroluecs B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Krnerounas nnxenepus. MeTopl KyabTyphl KIETOK M TKaHEH pacTeHui U ®KUBOTHBIX. KprobaHku.
CoMarnueckasi THOpUAM3AIUS U COMAaTUYECKHil dSMOpuorenes. Mcrnonp30BaHne TaruiOWIOB B CENEKIIUN
pacrenuil. [lonyuenue MoHOKIOHANbHBLIX anmumen. Vcnonvb3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OIJIONOTBOpEHUE. PEKOHCTpYKLMS SAHLEKIETOK U KIIOHUPOBAHHE
KHUBOTHBIX. METOJl TpaHCIUIAHTALMM SAE€P KIETOK. TexHonocuu 0300poGreHUs, KYIbMUSUPOSAHU U
MUKPOKIOHANLHO20 PABMHONCEHUS CENIbCKOXO3AUCTHEEHHBIX KYIbMYP.

XpoMOCOMHAasi W TeHHas WHeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYUPOBaHUE
pexomOunanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUST M MEPCHEKTHBBI
XPOMOCOMHOW M T€HHON MHXCHEPHUH. DKOJIOTHIECKUE U ATHUECKUE TTPOOIeMbl TCHHOW WH)KEHEPHH.
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Menunuackue OuotexHonoruu. IloctreHomHas uudpoBas wmemunuHa. [IIP-gumarnocruka.
MeTaboJIOMHBII aHanu3, TEeHOLUEHTPUUYECKUN aHalM3 MPOTEOMa YEJIOBEKa JJisi OLEHKH COCTOSIHUSI €ro
30pOBbs. VIcmonbp30BaHWE CTBOJIOBBIX KIETOK. TapreTHas Ttepamusi paka. 3D-OnoWMHKEHepHs ISt
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTHH, CO3/1aHHsA KOMIUIEKCHBIX TKaHEH
COUYETAHHEM TEXHOJOTui TpEXMEpHOro OuonmpuHTUHra M ckaddonguura s peuieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIMHBL.

Co3gaHue BEKTOPHBIX BaKIMH C IeTbl0  O0ecredeHrnss KOMOWHUPOBAHHON 3aIlUTBl  OT
Bo3Oyauteneir OPBU, ycraHoBieHHe MOJICKYJIAPHBIX MexaHW3MoB (yHkimonupoBanus PHK-
CoJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuubl U cxeMmbl: «lcronb30BaHHE MHUKPOOPTAHM3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounasi unxxeHepusn», «l'eHHass HHKEHEPUSI».

JlabopaTopnas pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «[lonmydeHne MOJIOYHOKUCITBIX TIPOTYKTOBY.

IJKckypeust «bHOTEXHOJOTHMA — BaKHEHIIash MPOU3BOAMUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIONUOHHBIX MPeEACTABJEHUA B 0MO0JI0THHI

OpomonmonHass teopus Y. JlapBuna. Ilpeamnoceuiku BO3HMKHOBEHMs AapBuHU3Ma. JKusHb U
Hay4Has aeareabHocTh Y. /lapBuHa.

JiBuokymue cuiibl 3Bojtouuu BUAOB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOKEHMS
OpPraHU3MOB, HAaCJIEJCTBEHHAss W3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBaHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnueckoil Tteopun sBomouun (CT3I). HeifTpanbHas Teopusi 3BOIIOLUU.
CoBpeMeHHass 53BOJIOLMOHHAs OWONOrHs. 3HAYEHHWE DBOJIIOIUOHHON TEOopuM B  (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krowe, Y. [lapsun, C.
C. Yersepuxos, U. U. IlImaneraysen, J[x. Xonnern, /. K. benses.

Tabmuuer u cxemsbl: «Cuctema xuBoil npupoasl (no K. Jlunnero)», «JlecTHHIIAa KUBBIX CYIIECTB
(mo Jlamapky)», «MexanusM (HopMUpPOBaHHS IPUCIIOCOOICHUN Y pacTeHU U KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyra myremectsust Y. Jlapsunay, «Haxonku Y. JlapBunHay, «Popmbl 00phOBI 3a
cyuiectBoBanue», «llopoasl romyGeit», «MHoOroobpasue KyiabTypHBIX ¢GopM KamycTel», «Ilopomasl
JIOMAIIIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (1o Y. lapBuHy)», «CxeMa COOTHOILIEHUS
JBUKYIIUX CUJI SBOJIIOLIMMY, «OCHOBHBIE NIOJIOKEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpP03BOJIIOLUSA U €€ pe3y/IbTaThl

[Monmynsimust  kak osineMeHTapHas enuHuua dBomonud. CoBpeMEHHbIE METOAbl  OLEHKH
TEHETUYECKOT0 Pa3HOOOpa3Hust M CTPYKTYpbl monyssiuuid. M3meHeHue TreHOpOHIa MOMyNSIUM Kak
3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTndeckoro paHoBecus /x. Xapau, B. BaiinGepra.

DneMeHTapHbIe GaKTOPHI (IBMIKYIIUE CUIIBI) SBOJTIONNH. MyTanmoHHbIH nporiecc. KomOuHaTuBHas
M3MEHYUBOCTH. Jlpeli reHoB — ciydyaiiHbie HEHANTPaBICHHBIC U3MEHEHHUS YaCTOT JIJIEIICH B MOMYJISAIIHIX.
Dddext ocHoBatens. Ipgexm Oymouiiounozo eopiviuika. CHUdNCEHUe 2eHemUYecKoe0 pa3sHo0Opasus:
npuuyunbl U creocmeus. Illpossnenue s¢gpgexma Opeiigha 2enos 6 OONLUWUX U MATLIX NONYIAYUSIX.
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Murpamuu.  M3omsammst  momynsanmii:  reorpaduueckas  (MPOCTPAHCTBEHHAs),  OMOJIOTHYECKast
(penpoayKTHBHAs).

EcrecTBenHbIii 0TOOp — HampaBisiomuid ¢GaxTop 3BoIONHH. DOPMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIIAKA, CTAaOWIM3UPYIOIINH, paspeiBatomuid (Au3pynTuBHbIi). [TonoBoii otO6op. Bo3HukHOBEHHE U
HBOJIIOLIMSI COI[MAIBHOTO MOBEICHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOAIBOJIONMH. BO3HUKHOBEHHE
npucrnocobaeHuii y opranusMoB. Apomopdosbl ¥ uamoanantauuu. I[Ipumepsl mpucnocoOneHui y
OpPraHU3MOB: Mophosoruyeckue, ¢busnonornyeckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BunoobpaszoBanue kak pe3ylibTaT MUKpO3Bomonuu. M3omsus —
KIo4eBoil  (hakrop BumooOpasoBanus. Ilytm u  cmocoObl BUAO0Opa3OBaHMS: AJIONATPUUECKOE
(reorpapuueckoe),  cuMmaTpuyeckoe  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOMIMU3AINS,
rubpuanzanys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

MexaHu3Mbl (OPMHUPOBAHUS OMOIIOTUIECKOTO pa3HO00pa3usl.

Poib HBOMIOIMOHHON OHOJIOTHH B Pa3pabOTKE HAYYHBIX METOIOB COXpaHEHHsS OMOpa3zHOOOpaswms.
MUuUKpO3BOIIONUS U KOABOJIOLUS MAapa3UTOB U UX X035€B. MexaHu3Mbl (pOpMHUpPOBaHUS YCTOWYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

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

Tabnuie! u cxeMbl: «MyTalOHHAS U3MEHUUBOCTBY, «[lomynsainnonHas cTpykTypa Buaa», «Cxema
mposiBIeHus1 3aKkoHa Xapau—BaitHOepray, «JIBHXKyIlHe CHIBI 3BOJTIOLUUNY», «IKOJOTUYECKAS W3OJISIIHS
MONYJISAMKN ceBaHCKOU openny, «I'eorpaduaeckas U30JA1MsI JIUCTBEHHUITBI CHOUPCKON U JTMCTBEHHUIIBI
naypckoit», «llonmynsnuoHHBIE BOJIHBI UHCIEHHOCTH XHUIIHUKOB U XKepTB», «(Cxema nelcTBUd
€CTeCTBEHHOT0 o0TOopa», «Popmbl OOpHOBI 3a cymiecTBOBaHUE», «VHIYCTpHANBHBIM METaHU3MY,
«KuBble uckomnaembie», «[lOKpOBUTENbCTBEHHAs OKpacka >KMBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonornueckue  amantanun», «llpucnocobGneHHOCT  OpraHu3sMoB ©u €€
OTHOCHUTENBbHOCTb», «Kputepuu Bunay», «Bunasl-nBoiHukn», «CTpyKTypa BHAa B HMpUpoae», «CrocoObl
BU7000pa3oBanusy, «l'eorpapuueckoe BHI000pa3oBaHME TPEX BUAOB JAHIBIIIENH», «IKOIOTHYECKOE
BHUI000pa30BaHNe BUJOB CUHUI, «[lomumnonasl pacteHuin», «KamycTHO-peaeuHblid THOPUIDY.

O6opynoBanue: repOapuu pacTeHHM, KOJJIEKIIMN HACEKOMBIX, Yy4esa NTHUIl U 3BEPEH C MpuMepaMu
Pa3IMyYHBIX MPHUCIOCOOJIEHHM, yy4yena NTUIl W 3Bepell pa3HbIX BUAOB, repbapuu pacTeHUd OJIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CLIOCOOAMH.

JlaGopaTopHasi padora «BpIsiBIIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopHas padora «I[IpucrmocobneHus opraHu3MOB U UX OTHOCHTEIIbHAS 11eJIeCO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpossosonust 4 eé pe3yJabTaThl

Metoael u3ydeHus MakpodBoonuH. llaneoHTONOrMYeckHe METOABl M3YyYEHUS DSBOJIOLUH.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguueckue Meroabl u3ydeHus sBosouuu. CpaBHeHHE (UIOpbl U (payHbl MaTepUKOB U
ocTpoBoB. bruoreorpapuyeckue odnacti 3eminu. BUibl-3HIEMUKN U PETUKTHL.

OMOpHOJIOTHYECKHE UM CPAaBHUTEIBHO-MOP(OJIOTHMYECKHE METOIbl  HM3y4YCHHs  SBOJIOLUU.
'enernyeckue MexXaHU3Mbl OHBOJIIOIMM OHTOTE€HE3a U TOSBJIEHUS OBOJIOIUOHHBIX HOBIIECTB.
['oMoniornuHbple M aHANOTMYHBIE OpraHbl. PyauMeHTapHbIEe OpraHbl U aTaBU3MbL. MOJIEKYISIpHO-
reHEeTHYECKUEe, OMOXUMHUUECKUE U MAaTEMAaTHUYECKUE METOIbl U3YUYEHUS IBOJIOIUH. | OMOJIIOTHYHBIE TEHBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUITOTCHETHUECKUX JCPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.
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O6mume 3aKoHOMEpHOCTH (TpaBWiIa) 3BONIONUHU. [Ipunyun cmenvt @yuxyui. HeobpatumocTsb
9BOJIIOLIMU. AfjanTUBHAs paananusa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBaneckuii, @. Mroiep, J. ['ekkensb.

Tabnuuel u cxembl: «PUITOreHETHUECKUH Pl JTOIAIN», «APXEONTEPUKCY», «3BEpo3yOble SAIIEphI»,
«Creronedainsr», «Punnopute», «CeMeHHbIE ManOpOoTHUKWY, «buoreorpadguueckue 30HBI 3eMIIN»,
«[peiid xoHTUHEHTOBY, «PenukThl», «HauyanpHbple cTaguu SMOPHOHAIBHOTO PA3BUTHS MO3BOHOUHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE U aHAJIOTMYHBIE OpPraHb», «PyauMeHTs», «ATaBU3MBD), «XPOMOCOMHBIE
HaOOpbl uelloBeKa M IIMMIaH3e», «[JlaBHble HampaBiIeHUs HBOJOLUN», «OOLMe 3aKOHOMEPHOCTH
3BOJIIOLIAN.

OO6opynoBanue: KOJUICKIUH, TepOapuu, MYISDKHM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYIISDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMuie

HayuHnble runores3sl IpOUMCXOXKACHUS KU3HU Ha 3emie. AOuoreHes u naHcnepmus. JloHayuHble
IIPE/ICTABICHMS O 3apOKJICHUU KU3HU (KpeauroHu3M). ['unore3a nocTosSHHOrO caMO3aposK/ICHUS KU3HU
n eé omposepxeHue onbvitamu @®. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxkneHue >kU3HU U
acTpOOHOJIOTHS.

OcHoBHblE 3Tanbl HeopraHuueckoil sBomtonuu. [lnanerapHas (reosjoruyeckasl) 3BOJIIOLUSL.
XuMmuyeckasi 3BOJIIOLMS. AOUMOTE€HHBIH CHHTE3 OpPraHMYECKHX BelecTB M3 HeopraHumdeckux. OmbiT C.
Munepa u I'. FOpu. OGpa3zoBanue nonuMepoB u3 MmoHoMepoB. KoauepBatHas runoresa A. M. OnapuHa,
rurnoTesa nepBu4Horo o6ymnpona J[xx. Xomnzaeiina, renerndeckas runote3a I'. Ménnepa. Pu6osumsl (T. Yek)
u runote3a «mupa PHK» V. 'unbepra. @®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emau u Meronsl e€ nzydenus. Vickonaemble opraHnueckue octaTku. ['eoxpoHosiorus u
e€ metoabl. OTHOCUTENbHASE U a0COMIOTHAs T€OXPOHONIOTHA. ['eoXpoHOIOrnYecKas mIKaiga: 30HBI, 3pBbl,
MIEPUOJIBI, JIIOXHU.

HavanpHble 3Tansl oprannyeckoi 3soitonuu. [losBneHne U 3BOIIOLHNS NEPBBIX KJIETOK. DBOJIIOLHS
MeTtabonu3ma. BozHukHOBeHUE MepBbIX IKOocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIIEHKN KaK aHajlor
nepBbIX Ha 3emiie coobmecTB. CTpoMaToiauThl. [IpoKapuoOTHI 1 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). BOJIIOLIMOHHOE MPOMCXOXKIACHUE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX T'PYIII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIINX pacTeHH. OcHOBHBIE apoMop¢o3bl pacTeHuil. Brixon
pactenuil Ha cyury. IlosiBieHne copoBBIX pacTeHHMMl M 3aBoeBaHUE UMM CylId. CeMEHHBbIE PacTEHMS.
[IponcxoxaeHre NBETKOBBIX PACTCHUM.

OcHOBHBIE ATanbl BOJIOIUHN XKMBOTHOTO Mupa. OcHOBHBIE apoMop(03bl KMBOTHBIX. BeHJckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie XOp/10BbIE )KUBOTHBIE. JKU3HD B
Boje. OBoJOLUSA TO3BOHOYHBIX. [Ipomcxokaenune amduOuit u  pentunmit. I[Ipoucxoxxaenue
MIeKonuTamux #u nrul. [lpuHnun kmodeBoro apomopdosza. OcBoeHue O€ClO3BOHOUHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Bute xu3HM Ha 3emiie MO 3paM M NEpPUOAAM: apXel, MPOTEpO30H, Majie030il, Me3030ii,
KaiiHO30M. OOImas XapakTepuCTUKa KIMMaTa W TEOJIOTMYECKUX ImporeccoB. [losiBieHne u paciser
XapaKTEpHBIX OPraHU3MOB. YTIe00pa30BaHMe: €ro YCIOBUS U BIUSHUE Ha ra30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BEIMUPaHUS — DKOJIOTHYECKHAE KPU3HUCHI MPOILIOro. [Ipu4mMHbBI U CIEACTBUS MacCOBBIX
BbIMUpaHuid. COBpPEMEHHBIH HKOJOTHUECKUH KpH3HUC, ero ocobeHHoctu. Ilpobrema coxpaHeHus
O6uopazHooOpasus Ha 3emIe.
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CoBpemeHHas cuctemMa oprannyeckoro mupa. [lpunnumne! kinaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamutannanu, JI. [Tactrep, M. 1. Meunukos, A. Y. Onapun, [[x. Xonaeii,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. IlacTepa mo usyuyeHuto
camo3aposKJIeHus KU3HI», «CxeMa onbita C. Muiepa, I'. FOpu», «OT1anbl HEOPraHUYECKOM 3BOITIOLUNY,
«["eoxpononornyeckas mkanay, «HadanpHble 3Tanbl OpraHMYecKoOr 3BOMIOINNY, «Cxema oOpa3zoBaHUs
9yKapuoT MyTéM cumOuoreneszay, «Cucrema >KUBON Npupoibl», «CTpoeHHe BUpYCa», «ApoMopdo3bl
pactennity, «PuHMODUTEY, «OTHOKIETOUYHBIE BOJOPOCITH», «MHOTOKIETOUYHBIE BOJOPOCIHY», «MXn»,
«[TarmopoTHuKNY», «l 0l0CEMEHHBIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BUTHUSA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumednomnonoctusie», «llnockue
yepBu»,  «Unenucronorue»,  «PviObl»,  «3emHOBOAHBIe»,  «[Ipecmbikarommecs»,  «lITuib,
«Muekonuraroniue», «Pa3BuTre KU3HU B apXeucKou ape», «Pa3BuTHe KU3HHU B IIPOTEPO30MCKON dpey,
«Pa3BUTHE KU3HU B NAJICO30MCKOMN 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30i1CKOM 3pe», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOIO MUPay.

O6opynoBanue: repbapuul pacTEHU pPAa3IUYHBIX OTIENIOB, KOJUICKIIMM HACEKOMBIX, BJIa)KHBIC
IpenapaTbl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKI[UM HIJIOKOKUX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, Yydesla NTHUILl U 3BepeH, KOJUIEKIUM OKAMEHEIOCTEH, IOJIE3HBIX MCKOIMAEMBbIX, MYJSDKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas saboparopHas padora «MonenupoBanue onsitoB Muuiepa—tOpu no nsydenuro
a0MOTEeHHOTO CHHTE3a OPTaHMYECKUX COSMHEHUN B IEPBUYHOM aTmMochepe».

JlaGopaTopHas padora «/3ydeHue u onucaHrue NCKOMAEMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEH CTPOCHUSI PACTEHUIN Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3ydeHne 0coOEHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE TPEICTABICHUH O IPOUCXOXACHUM 4EJIOBEeKa. Penuruos3Hele  BO33pEHMS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4yesoBeKa C KUBOTHBIMU. CHCTeMaTHYecKoe MOJIoKeHHEe uernoBeka. CBHIETeNbCTBa
CXOJICTBA YE€JIOBEKAa C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHUECKHE, IMOpHOIOrHIecKue, pU3noaoro-
Oouoxumuueckue, nosefeHuyeckre. OTIMYUS 4YeIOoBEeKa OT KMBOTHBIX. [IpAMOXOXkIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHOW CUCTEMBI.

JBuwxymue cuibl (QakTopbl) aHTpormoreHesa: Ouonoruyeckue, couuanbHble. COOTHOLIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTa UM aHTponoreHes3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IPOKOHCYJIBI) U paHHHUE
MOHTHJIBI — OOIIME MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U 0. ABCTPAJIONUTEKH — JBYHOTHE MPEIKU
moned. YermoBek yMenblil, MepBble M3TOTOBJIECHUS OpyAHH Tpynaa. YesloBeK NpsIMOXOASAIIMM W MEpPBbIN
BBIXOJT JIIOJIeH 3a mpenensl Adpuku. YemoBek relmenbOeprckuii — o0t mpeaoK HeaHAepTaTbCKOro
4eJI0OBEKa M YelOBEeKa pa3yMHOro. YenoBeK HEaHIEpTalbCKUM KaK BHJ JIIOJEH XOJIOAHOIO KIUMaTa.
UYenoBek pa3yMHBIII COBPEMEHHOI'O THIA, AEHUCOBCKUN YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a IIpeleIaMu
Adpuku. [TaneoreneTnka u rnajeoreHOMHUKA.

OBOJIIONMST  COBPEMEHHOTO  YeJOBeKa. ECTeCTBEHHBI OTOOP B TOMYJSAIMAX  YeJIOBEKa.
MyTanoHHbI# nporiece U nonumopdusM. [lonynsuonHbie BONHBL, Ipel( reHoB, MUTpanus 1 «3pQHexT
OCHOBATEJISD» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.
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UYenoseueckue pacel. [lonstue o pace. bonbime pacel: eBporiconiHas (€Bpa3HiicKas), aBCTpajio-
HerpouiHas (dPKBaTOpUajIbHAas), MOHIOJOUHAs (a3uaTcKo-aMepUKaHcKas). Bpems m nmyTtu paccenenus
4yeloBeKa M0 IIaHeTe. EOuMHCTBO 4enoBeueckux pac. HaydHass HECOCTOSTENBHOCTb pacu3Mma.
[IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBUAM OKpYXaroulei cpeibl. BrnusHue reorpaduyeckoit
cpensl U aApeiida reHoB Ha MOPQOIIOTHIO U (U3HOJIIOTHIO YETOBEKa.

MeXIUCUUIUTMHAPHBIE METONBI B (pr3nyeckoi (OMOIIOTHYECKOi) aHTPOMOJIOTHH. DBOJIIOIMOHHAS
AHTPOIOJIOTUSl M IAJ€OAaHTPOIOJIOTHS YEJOBEUYECKUX TONyJsauuid. buoconuanbHble HCCIEI0BaHUSA
pUPO/bI uenoBeka. McciaenoBanue K03BOIIOUN OMOJIOTMYECKOTO U COLMAIEHOTO B UETIOBEKE.

JdemoHcTpauuu

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

Tabmuiet 1 cxembl: «MeToabI aHTPOTIOJIOTHIY, «[ 0TOBHOI MO3T 4YenoBekay, «UenoBekooOpa3Hbie
00e3bsiHb», «CKeNeT 4YenoBeKa U CKeNeT IuMMNaH3e», «PyTuMeHThl U aTaBU3MBbID», «J[BIDKYIIME CHIIBI
aHTPOMOreHe3a», « IBOIIOIMOHHOE APEBO YETIOBEKa», « ABCTPAONUTEKY, «UenoBek yMmenblity, «HemoBek
NpAMOXOJAILIMIY, «/leHncoBckuid yenoBek» «Heannepransup», «KpomanboHUb, «lIpenku yenoBekay,
«Tarbl 3BOJIOLUHU YeJIOBEKay, «Pachl uemoBeka.

O6opynoBaHue: MyISDKM OKaMEHENOCTeH, MpPeAMETOB MAaTepUalIbHONW KYJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (Qororpaduu) KapTuH ¢ MHUGPOIOTHUYECKUMU W OUONEHCKMMH CHOKETaMu
MIPOUCXOXKACHUS YeIoBeKa, (poTorpadui HaXOAOK MCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJET YeJIOBEKa,
MOJIETIb Yepera YeJoBeKa M 4eperna IIMMIIaH3€, MOJENIb KUCTU 4YeJIOBeKa U KHUCTU IIHMMIIAH3€, MOJENN
TOpca MPEeIKOB YeIOBEKa.

JlaGopaTtopHas padora «l3yueHne ocoOeHHOCTEHl CTpOEHMs CKelleTa YelOoBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnueckas padora «/3yuyeHne 3K0JOTHYECKUX aJalTalUNA YETOBEKay.

Tema 6. Iko10rUs — HAyKa 0 B3AHMOOTHOIICHUAX OPraHU3MOB H HAIOPTaHU3MEHHBIX CHCTEM
€ OKpY:KalolIeH cpeaou

3apoxaeHue u pazButue dxkojoruu B Tpynax A. ['ymGonbara, K. ®@. Pynse, H. A. Cesepriona, 3.
I'exkens, A. Tenciu, B. H. CykauéBa. Paznmensl u 3amaum skonoruu. CBsi3b AKOJOTUU C JPYTHMHU
HayKaMH.

Mertoabl skonoruu. IloneBble HaOmOAEHHA. OKCHEPUMEHTHI B SKOJOTMU: TPUPOJHBIE H
naboparopHble. MopaenupoBaHue B 3KOJOTMHM. MOHUTOPUHI OKpYXKalOIIeW Cpelbl: JIOKAIbHbIH,
PEruOHANIbHBIN U TII00ATBEHBIN.

3HaueHUe SKOJIOTUYECKUX 3HAHMM Ul YEJIOBEKa. JKOJOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA
CBs3eM uenoBeuecTBa ¢ npuponoil. dopmupoBaHHE 3KOJOTMYECKOW KYJIBTYpPhl M IKOJIOTMYECKON
IPaMOTHOCTH HaceJeHUsI.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onsaT, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuier u  cxembl: «Pazgensl akomorumy», «MeTonsl 3Konorum», «CxeMa MOHUTOPWHTA
OKpY>KaroIleu cpesib».

JlaGoparopHas padora «3yyeHne MeTo10B YKOJTOTHUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmsl u cpea o0UTAHUSA

Okonorndyeckue (HakToppl W 3aKOHOMEPHOCTH HX aAedcTBUs. Knaccudukanms 3KOJOTHUECKUX
(dakTopoB: abWoTHUYeCcKHe, OMOTHYECKHE, aHTpormoreHHbie. OOIME 3aKOHOMEPHOCTH JICUCTBUS
skojornueckux (akropoB. IlpaBuno mumaumyma (K. Hnpenrens, 1O. JInbux). TonepaHTHOCTS.
OBpHOMOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.
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AOGuoTtndeckue ¢akTopel. CBET Kak dKoJormueckuii ¢akrop. [leficTBue pa3HBIX YYacCTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbl PACTEHUN U KUBOTHBIX 110 OTHOLUEHUIO K
ceery. CurnanbHast pojib cBera. @oTonepruoausm.

Temnepatypa kak »skojoruueckuit Qaxrtop. JlelicTBue TemmepaTypel Ha  OpraHU3MBI.
[Toikua0TEepMHBIE 1 TOMOHOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTaHU3MBI.

Brnaxxnocts Kkak skojoruueckuil (axrop. IlpucmocobieHuss pacTeHuil K MOAIEpKAHUIO BOIHOTO
6ananca. Kinaccugukamus pacTeHuid o OTHOLICHHUIO K Boze. IIpucnocoOaeHns )KUBOTHBIX K U3MEHEHHIO
BOJHOT'O PEKUMa.

Cpenbl  oOuTaHUsT OpraHU3MOB: BOJHAs, HAa3e€MHO-BO3IyIIHAs, [IOYBEHHAs, TIyOMHHAS
MOJINOYBEHHASA, BHYTpHOpraHu3MeHHas. OU3NKO-XUMUYECKHE 0COOCHHOCTH Cpei OOUTaHHsI OPraHU3MOB.
[TpucnocobaeHns OpraHu3MOB K KU3HHU B pa3HBIX Cpeax.

buonoruueckue putrmbl. BHemnue u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOAUYHBIE DPUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmer opranuzMoB. [lonsarue o xu3HeHHoit hopme. Kuznenusie GopMbl pacTeHHIA:
JepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a >KU3HHU.

buotnueckue ¢akrtopbl. Buasl OMOTHYECKMX B3aUMOJCHCTBUIN: KOHKYPEHIIMS, XUIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, koomepanus, MyTyalau3M, KOMMEHCAJIH3M (KBapTHUPAaHTCTBO,
HaxJieOHn4YecTBO). Herpodudeckue B3aumonelicTBus (Tonmyeckue, Qopudeckue, GdadpUUIecKue).
3HaueHne OMOTUYECKHUX B3aMMOJICHCTBHI ISl CYIIECTBOBAHMS OPraHU3MOB B cpefie oouTanus. [Ipunuun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdemMoHcTpauuu

Tabmuipl 1 cxeMbl: «OKosnoruueckue QaxTopbl», «CBETOBOW CHEKTP», «IKOJIOTMUECKUE TPYIIIBI
KHMBOTHBIX TIO OTHOUIEHUIO K CBETY», «TemoKpOBHBIE YKUBOTHBIE», «XOJOJHOKPOBHBIE *XKHBOTHBIEY,
«DPU3NONOTHYECKUE aJaNTallud JKUBOTHBIX», «Cpeasl oOWTaHHs OpraHuzMoB», «buonorunueckue
putMbl», <«KuszHeHHble (opmbl pacteHui», «KusHeHHbIEe (OPMBI IKHBOTHBIX», «IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «JKocucTteMa XBOiHoro iecay», «llemu nutanus», «XHUIIHUYECTBOR,
«[Tapazutuzmy», «Konkypenuus», «Cumomos», «KommeHncammzm.

Ob6opynoBanue: repOapun pacTeHUH M JKUBOTHBIX, MPUCHOCOOJEHHBIX K BIUSHHUIO Pa3lIWYHbBIX
9KOJIOTMUECKUX (PAKTOpOB, repOapuul CBETONIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI,
CBETOJIIOOMBBIE, TEHENIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, repOdapuum U KOJUIEKLIUU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMUYMBBIX pACTEHHM, dYydyesna NTULl M 3Bepel, repOapuu
pacTeHuil, OTHOCIIIUXCS K TUTpodHUTaM, KcepopuraMm, Me30(puTaM, KOMHATHbIE PACTEHHSI JaHHBIX TPYIII,
KOJUIEKIIMM KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpenax, repOdapuy U KOJUIEKIIMM PACTeHUH U KUBOTHBIX,
o0jaaloluX YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBHUH >KU3HU, repOapuu u
KOJUIEKIIMH PACTEHHUN U )KUBOTHBIX PA3IMUHBIX )KU3HEHHBIX (OPM, KOJUIEKITHH KUBOTHBIX, Y4aCTBYIOLTHX
B PA3UYHBIX OMOTUYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTIOCOOICHUI OPTAaHI3MOB K BIIMSTHUIO CBETAY.

JlaGopaTopHas padora «BrisiBieHNE MPUCTIOCOOICHU OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHasi padoTa «AHATOMHYECKHUE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapakTepucTuku monyiasuuu. Ilomymsuus kak Ouonoruueckas cucrema. Poib
HEOAHOPOJHOCTH Cpefbl, (PU3HUECKUX OapbhepoB U OCOOCHHOCTEH OHMOJOTMH BHAOB B (POPMUPOBAHUU
IIPOCTPAHCTBEHHON CTPYKTYpbl nomyasauuil. OCHOBHbIE TOKa3aTeNM MOMYJSALHU: YHUCIEHHOCTb,
IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKAAEMOCTb, NPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIus.
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DKoJiornyeckas CTpykTypa nonyiasiuui. OUeHKa YMCICHHOCTH NOMyISIuu. /{luHaMuKa nonyssnuu
u e€ perynsauud. buotndeckuil noTeHMan nonyysiguy. MozaenupoBanue AMHaMuky nonysssuuu. Kpusele
pocra uMciaeHHOCTU nomnyiasiuuud. Kpusble BbDKMBaHMS. Perynsius 4uMCIEHHOCTH MONYJSALUN: pPOJb
(akTOpOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTWYECKHE cTpaTerud BujoB (r- u K-
CTpaTeTun).

[TonsTre 00 ’Ko0MIOTMYECKOW HUIIEe BUAa. Mectrooburanue. MHOroMepHast MOJIebh SKOJIOTHYECKOH
aui J[x. M. Xatunncona. Pasmepsl 3konornueckoi Hum. [loTeHimanpHas u peajin30BaHHask HULLN.

Bun kak cucrema nonymnsinuid. Apeasnsl BUAOB. BUIbl 1 MX )KU3HEHHBIE CTPATETUU. DKOJIOTMYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUSI W MHUIpalMil XKUBOTHBIX. bHOJIOTMYECKHME WMHBA3UM YYXEPOAHBIX
BU/JIOB.

JdeMoHcTpamun

IToptpet: dx. N. XaTunHCOH.

TaOmuipl M cXeMbl: «DKOJOTMYECKHE XapaKTepUCTUKU nomynsauun», «lIpoctpancTBenHas
CTpYKTypa mnomyisuun», «Bo3pacTHele nmupaMupl nomyisauun», «CKOpPOCTh 3acelieHUs MOBEPXHOCTH
3eMild pa3IMYHbIMU Opranu3Mamuy, «Mogenb 3xosorudeckoit Humu /x. M. XaruuncoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucmocoOaeHus CeMsSH PaCTCHHIA K PaCCEIICHUIOY.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHEe CHCTEMBbI.

CooOmiecTBa opraHu3MoB. buoiieHos u ero ctpykrypa. CBsizu MeXay OpraHu3MamMu B OMOIIEHO3E.

Dkocuctema kak oTkpbiTas cucreMa (A. Jx. Tencnu). OyHKIMOHATbHBIE OIOKH OPraHU3MOB B
9KOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduueckre Henu u ceTH.
Abunornyeckue 6510ku skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopot BeliecTB 1 MOTOK 3HEPTUU
B DKOCHUCTEME.

OcCHOBHBIE TIOKA3aTENN dKOCUCTEMBI. buomacca U MpoayKIusa. DKOJIOTMYECKNE MUPAMUJIBI YUCEIL,
OMOMAacChl U YHEPTHH.

Junamuxa osxocucmem. Kamacmpoguueckue nepecmpoiiku. @Pnykmyayuu. HampaBieHHBIC
3aKOHOMEpPHbIE CMEHBI COOOIECTB — cyKleccuu. [lepBuuHble U BTOPUYHBIE CYKLECCUM U UX MPUYUHBL
AHTpornoreHHsle Bo3JeicTBus Ha cykieccuu. KinumakcHoe cooOmiectBo. buopasHooOpasue M moiaHoOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[IpupoIHBIE DKOCUCTEMBI. JKOCUCHEMbL 03ED U PEK. IKOCUCEMbl MOPeU U OKeaHO8. DKOCUCmeMbl
MYHOp, 11eco8, cmeneti, nyCmulHb.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ArposkocucTemMa. ArponeHos. Pasnnuus Mexay aHTpOIOr€HHBIMU
Y IPUPOJIHBIMH SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponackas d¢uopa u  dayHa.
CunaHTponu3anus ropojackoil ¢aynsl. buonornyeckoe M X031HCTBEHHOE 3HAUYEHUE arpo’KOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJEUCTBUI OPraHM3MOB B 3Kocuctemax. Poib
KackaoHo2o 3pgexma u 6ud08-30upukamopos (Kiouesvix 6udo8) 8 (HYHKYUOHUPOBAHUU IKOCUCMIEM.
IlepeHoC SHeprum M BEIIECTB MEXIY CMEXKHBIMU 3KOCHCTEMAMH. YCTOWYMBOCTH OPIaHU3MOB,
MOMYJISILIUM U 9KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuzmbl 8030eticmaus 3a2psa3HeHUli pa3HblX MUN08 Ha CyOOp2aHUSMEHHOM, OpP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbl IKOJOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.
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Tabmupr u  cxembl: «CTpykTypa OuOIEHO3a», «IKOCHUCTEMAa IIHPOKOJIUCTBEHHOTO Jiecay,
«9QKocHucTeMa XBOMHOIO jeca», «DyHKIMOHAIBHBIE IPYIIIBI OPraHU3MOB B 3Kocuctemey, «Kpyrosopor
BEIIECTB B 3Kocuctemey», «llemm mutanus (macTOMINHAs, ACTPUTHAS)», «IKOJOTHYECKas MUpaMuia
qucen», «IKoJIornyeckas nupamua Ouomaccoy, «IKOJIOrHuyYecKas nupaMmuaa sHeprumny, «O0pasoBaHue
6onora», «llepBuunas cykneccus», «BoccTaHoBieHHe jeca mocie Moxkapa», «IKOCHUCTEMA 03epay,
«ArporeHos», «KpyroBopoT BeUIecTB U MOTOK SHEPTUHU B arporieHo3en, «IIpumepst ypOoskocucTem».

Ob6opynoBanue: repbapun pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydena NTHIl U 3Bepeil, repdapun
KYJIbTYPHBIX U JUKOPACTYLIUX PACTCHHM, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHnue u onucaHue ypo0odIKOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHue pa3zHOOOpa3usi MEJIKUX MMOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
9KOCUCTEMAX».

JDKCeKypeusi «IKCKypcusi B TUINWYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH YT, 03€p0, O0I0TO)».

IKCKypeHus «IKCKYpPCUS B arpO’KOCUCTEMY (Ha TMOJI€ WK B TEITMYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTemMa

buocdepa — obuierianerapHas 060104ka 3eMiM, /i€ CYHIECTBYET WM CYLIECTBOBAla KU3Hb.
Pa3Butne mpencraBienuit o 6uocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnanackoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ coctas. XKuBoe BemecTBo OMocdepsl U ero PyHKIIH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHOCTH OWOCepbl Kak TII0OATBHOM
sKkocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoThl BemIeCTB U OHOT€OXHMMHUYECKUE
LUKIBI (Yyriieposa, a30Ta). PUTMHUHOCTS sBlIeHU# B Ouocdepe.

3onanbHOCTh Ouocdepsrl. [lonstue o 6rome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMEIlIaHHbIE U IIUPOKOINCTBEHHBIE JIECA, CTENH, CABaHHBI, MYCTHIHU, TPOIMYECKHE JIECA, BHICOKOTOPbS.
Knumat, pacTUTeNnbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (yHKIHS >KUBBIX CHUCTEM, OIIEHKa WX PECYpPCHOTO MOTEeHIHMala U OuochepHbIX
GbyHKIU.

JdemMoHcTpanuu

IToptpetsr: B. U. Bepnaznckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eocdepsl 3eminy, «KpyroBopot azora B npupoze», «Kpyrosopor yriaepona
B npupoze», «KpyroBopot kuciopona B npupoze», «KpyroBopot Bojbl B npupoje», «OCHOBHbIE OMOMBI
cymm»,  «Kinmumatmueckme  mosca  3emnm»,  «TyHmpa»,  «Taira», «CMEIIaHHBIA  JIEC,
«IupokonucTBeHHbli Jecy, «Crenby, «CaBanHay, «IlycTeiHay», « Tponnueckuii secy.

Ob6opynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaouas cpeaa

DKOJIOTHYECKHE KpU3HMChI M UX NpUYMHBL. Bo3zaelicTBue denmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHWE BOAHOW cpeabl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenne nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTENBHBIM W XKUBOTHBIM MHUpP. OXpaHa pacTUTEIBHOTO M
XKUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoasl. Kpacuble kHuru. Oco0o oxpaHsiemble
npupoausie Tepputopun (OOIIT). borannueckue cajasl 1 300JI0THYECKHE TTAPKU.

OcCHOBHbIE NPUHIMUMBI YCTOWYMBOIO pa3BUTUS 4YEJIOBEUECTBA M MpUPOAbL. ParmonaibHOe
MIPUPOIONOIB30BaHNE M COXpaHEHHE OMOJIOTHYecKoro pazHooOpasus 3emin. OOIIMe 3aKOHOMEPHOCTH
IJI00ABHBIX HSKOJIOTMUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpU3HCa UM €ro BepOsATHBIC
IIOCJIEZICTBUSI.

Pa3BuTHe METONOB MOHMTOPHHIA DPAa3BUTUS ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvle
uccne0osanuss nepexooa K pecypcocbepezaioujeli U KOHKypeHmocnocoomou snepeemuxe. buonocuueckoe
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pasHoobpazue u buopecypcol. Hayuonanouvie ungopmayuontsle cucmemvl, obecneyusarowue 0oCmyn K
ungopmayuu no coOCMOAHUIO OMOENbHLIX U008 U IKocucmem. OCHOBbL IKOpeabUuIUMayuu IKOCUcmem u
€cnocobos 60pbOBL ¢ buonospescoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.
JdemoHcTpauuu
Tabmuipl U cxembl: «3arps3HeHre aTMocdepbl», «3arps3HeHue Tuapochepb», «3arps3HeHHe
nouBb», «llapHukoBeiii 3ddexT», «Ocobo oxpaHseMble MNPUPOAHBIE TeppUTOpUM», «Moaenn
YIPABJISIEMOTO MUPaY.
Ob6opynoBanue: ¢ororpaduu OXpaHIEMBbIX PACTCHHH W >KMBOTHBIX KpacHoit kHurm Poccuiickoi
®enepanun, KpacHoi KHUTH perroHa.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJJHET'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS OOYYAIOIIMMUCS IIPOrpaMm
cpenHero obmero 06pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpyKkType IHMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS MPOTpaMMbl IO OWOJIOTUU BBIJIEICHbI
CIICYIOIINE COCTABJISIFOIINE: OCO3HAHWE OOYYAIOIIMMHUCS POCCHICKOW TPaKIAHCKON WIACHTHYHOCTH —
TFOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIPEACNEHUIO, Haluyue MOMueayuu K
oOyueHUI0 OHOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN IMYHOCTH HAa OCHOBE
KIIFOUEBBIX [EHHOCTEH U MCTOPHUYECKUX TPATUIMI pa3BUTHUS OMOIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00Y4aIOLINXCSl PYKOBOJCTBOBATHCSI B CBOEH JIE€ATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMM, TPUCYLIIUMHU CUCTEME OMOJOrMYECKOro O0pa3oBaHUA, Haluyue NpagoCoO3IHAHUS
AKOJIOTHUECKOHN KYIBTYPBI, CHOCOOHOCMU CNABUMb TIETTU U CTPOUTH KU3HEHHBIE TIIIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 10 OUOJIOTHH JOCTUTAIOTCS B €MHCTBE Y4EOHOM
U BOCIUTATENbHOM  JIEATEJBHOCTH B COOTBETCTBUM  C  TPAJULIUOHHBIMH  POCCHUMCKUMHU
COIIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMH B 0OIIIECTBE
MpaBWJIaMd M HOPMaMH{ TIOBEJIEHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HaHMs, CaMOBOCHUTAHUS U
CaMOpAa3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTHU3MA U YBAKEHUS K 3aKOHY M
MIPaBOIOPSIIKY, YEJIOBEKY TPYy/Ja U CTaplieMy OKOJEHHUIO, B3aUMHOTO YBa)KE€HUS, OEPEKHOTO OTHOILIEHUS
K KyJbTYpHOMY HACIEIWI0 W TPaJULMSIM MHOTOHAIMOHAJIbHOrO Hapoja Poccuiickon dPenepauuu,
MIPUPOE U OKPYKAIOLLEH Cpelie.

JIMdHOCTHBIE pe3ynbTaThl OCBOEHHS ydeOHoro mpenmera «buomorus» IOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOLINXCS PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPHEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOSKICHHUIA,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSAM POCCHUHCKOrO0 OOIIECTBA, PACIIUPEHUE >KUZHEHHOTO
OMbITa W ONBITA JIEATETBHOCTH B IMPOILIECCE pEaTU3allMM OCHOBHBIX HAINPAaBICHUW BOCIHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYarOIIerocs KaK aKTHMBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOM E€ATEIHLHOCTH IPHU CO3JJaHUH YU€OHBIX TPOEKTOB, PELICHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 33124, BHITOJTHEHUN OUOJIOTUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OIPENENATh COOCTBEHHYIO MO3ULUIO MO OTHOIICHUIO K SIBICHUSIM COBPEMEHHON
JKM3HHU U O0BACHATH €€;
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YMEHHE YYUTHIBATb B CBOUX JACHCTBHUSIX HEOOXOAWMOCTh KOHCTPYKTUBHOTO B3aHMMOJCHCTBHS
TOJIEH ¢ pa3HbIMH YOCKICHUSIMHE, KYTbTYPHBIMHU IICHHOCTSIMU M COLUATBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHUYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJHEHUS YICOHBIX, TO3HABATEIBHBIX
U HCCIEA0BATEIbCKUX 334, YBaKUTEIHHOI'O OTHOIICHHUS K MHEHHIO ONIOHEHTOB INPHU OOCYXKIECHUU
CIIOPHBIX BOIIPOCOB OMOJOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh POCCUHCKOM IPpa)KAaHCKOW HJIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU Niepe PonHON, ropaocTH 3a CBOM Kpai, cBOI0 PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAMI0 U MNaMSATHUKAM MPHUPOIbI, JTOCTHUNKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHMCKHX YUY€HBIX B CTAaHOBIEHHE WM pa3BUTHE OHOJIOTHH,
MMOHMMAHUS 3HAYCHUS OMOJIOTMH B MO3HAHUHM 3aKOHOB IPHPOJBI, B KU3HU YEIIOBEKA U COBPEMEHHOTO
o011ecTBa;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0
Cyns0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M NPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOUM POJUTENSAM, CO3JAaHUIO CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAsh ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHWE MPOSBISITH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usnuyeckoro BocnUTAHHSA, (POPMHMPOBAHHUA KYJLTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Oslaromosty4ms:

MOHMMaHWE W pealu3alus 370poBOro u Oe3omacHoro oOpasza JXKW3HU (30POBOE THTAHUE,
COOJIO/ICHNE TUTHEHUYECKUX TPAaBWII W HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHATHA H  OTIBIXA,
perynspHasi (uU3NYECKash aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHUMAaHHE I[EHHOCTH TMPaBUJ HHANBUAYATLHOTO M KOJIJIEKTMBHOTO OE€30IMacCHOTO TIOBEACHHS B
CUTYaIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHUKOB,
KypEHHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYIOTI00HE;

FOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW W COLMAIBHON HAMpaBlIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO ACSITETLHOCTD;
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UHTEpeC K pa3iuuHbiM chepam mnpodecCHOHaIbHOW AESTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OyaymIeil mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

9KOJIOTMUYECKHU LieJieco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3eMjie, OCHOBE
€€ CyIIECTBOBAHUS,

IIOBBILIEHUE YPOBHS 3KOJIOTMYECKON KYJIBTYpPbl: IPUOOPETEHUE ONBITA IIJIAHUPOBAHUS IIOCTYIIKOB U
OLIEHKH UX BO3MO>KHBIX TOCIIEACTBUN I OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOIeM U MyTeil UX pelIeHUs;

CIOCOOHOCTh MCIIONIB30BaTh MPHOOpEeTaeMble NMPU H3YyYCHUHM OHMOJIOTMU 3HAHWUA U YMEHHS TpU
pemieHnH MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOAONOIH30BAHUEM (COONIOIEHUE IPAaBHI
MOBE/ICHUS B TPUPOJE, HAIMPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OMoChepbl);

AKTUBHOE HEINPUATHE IEUCTBUM, MPUHOCSIUIMX BPEI OKPYKAKOWIEH NPUPOJHOW Cpele, yMEHHUE
IIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IOCIEACTBUS MPEINPUHUMAEMbIX ACUCTBUM U
MpeI0TBPALIATh UX;

HaJIMYUe Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPBI, OMbITA ACSITENIbHOCTH
9KOJIOTMUECKON  HAIpaBJICHHOCTH, YMEHHMS  PYKOBOJACTBOBATbCA MMM B  I[IO3HABaTEJbHOM,
KOMMYHHMKAaTUBHOM M COLMAJIbHON IMPAKTUKE, TOTOBHOCTU K YYacCTHIO B IPAKTUYECKOW NEATEIbHOCTH
HKOJIOTMUYECKOM HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON MPaKTUKH, OCHOBAHHOTO HA JIMAJIOre KYyJbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOW M UNTATENICKON KYJIbTYphl KaK CPEACTBA B3aUMOJECHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

[MOHMMaHUE Cleuu(PUKN OHOJOTMM KaK HayKH, OCO3HaHus €€ poiu B (HOPMHUPOBAHHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUM LIEJIOCTHOTO MpEACTaBIEHUS 00 OKpYXarollleM MHpe
KaK O €IMHCTBE NMPHUPO/Ibl, YeJIOBEKA U O0IIEeCTBa, B IO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0GJsIeM COXpaHEeHUsI IPUPOJAHOIO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHOM IMBWIM3ALMK: 0OeCTeyeHnss HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3/1aHUE TEPCIEKTUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX pelaTh
pecypcHbIe MpOoOIeMBbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 III00ATBHBIX SKOJIOTHYECKUX
npobieM U olecredeHus: mNepexoja K YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMUECKUX 3HAHUM B LEISIX TMOBBIMIEHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIMOHAJIHHON IPaMOTHOCTH
oOy4Jaroruxcsi, GOpMHUPYEMOU MPU U3yUEHUN OUOJIOTHH;

MMOHMMAaHHUE CYUTHOCTH METOAOB MO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCMOJIb30BaTh MOJy4YaeMble 3HAHUS I aHalu3a U OOBSICHEHHs SBICHHH OKPYXKAIOLIEro MHpa |
MPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHE JielaTh 0OOCHOBAHHbIE 3aKIIOUEHHUS HA OCHOBE HAYUHBIX
(haKTOB ¥ UMEIOIIMUXCS JaHHBIX C IIeJIBIO MMOIYYE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JJI pelIeHUs IpoOsieM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAaHHE LIEHHOCTH HAay4YHOH JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;
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TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOPA30BaHMIO, K aKTHUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHHA B COOTBETCTBUHU C KU3HEHHBIMU HOTpe6HOCTSIMI/I.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ybTaThl OCBOCHHS Y4eOHOro npeamera «buoorusy BKIIOYAIOT: 3HAUUMBIE
it GOpMHUPOBAaHUS  MHUPOBO33PEHUS OOYYAIOIMIUXCS  MEKIUCIUIUIMHAPHBIE  (MEXKIIPEIMETHEIC)
OOIICHAYYHBIE TOHITHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHON KApTUHBI MHUpa U CHENU(UKY METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, dHEPIHUs, SBJICHUE, MPOIECC, CUCTEMA,
Hay4yHBI (aKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HUCCIelIOBaHUE, HAOIIOACHUE,
M3MEpEHUe, OKCIEPUMEHT U Jpyrue); YHHBEpcalbHbIC YYeOHBIC JEHCTBUs (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), oOecrieunBaromue GopMupoBanre (yHKIIMOHATLHON IPaMOTHOCTH
U COLMANIFHOM KOMIIETEHIIMH OOYyYaroUIMXcs; CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIB30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCaldbHbIE Yy4yeOHble JCHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

B pesynbrare m3ydenus OMOJIOTMM Ha ypOBHE CpelHEro oOIIero oOpa3oBaHHs Y 0Oydaromerocs
OyayT cdopMuUpoBaHbl TO3HABaTENbHbIE YHUBEpCAlbHbIE Y4eOHble JEeHCTBUS, KOMMYHUKATHBHbBIC
yHHUBEpCalbHbIE Y4eOHbIE ICHCTBUS, PETyISTUBHbIC YHHBEpCajlbHbIe Y4eOHBIE ICHCTBHS, COBMECTHAS
NeSATEIbHOCTD.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI CPEIHEro OOMIeT0 OOpa3oBaHUs JIOJDKHBI
OTpa)aTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOATENBHO (hOPMYIUPOBATh U aKTYAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh TPU OCBOCHWUW 3HAHUM TPUEMBI JIOTUYECKOTO MBINUICHUS (aHaiM3a, CHUHTE3a,
CpaBHEHHUs, KiaccupuKanuu, 0000IIeHNs), paCKPBIBATh CMBICI OMOIOTUYECKUX TMOHATUH (BBIICISITH MX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU MOHSATHSIMH);

OTIPEIEIATh ENH NEITebHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHHSI, COOTHOCHUTH
pe3yIbTaThI EATETLHOCTH C TOCTABIICHHBIMU 1EJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 1S 00bsICHEHUS (DAKTOB U SBICHHUM KUBOI TPUPO/IBI,

CTPOUTH JIOTUUECKHE pACCYXACHHUS (MHAYKTHBHBIC, IEAyKTUBHbBIEC, IO AHAJIIOTMH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYMsI B PAaCCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYIHpPOBATH BBIBOJBI U
3aKITIOUEHUS,

MPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBa [UIsl MPEJCTAaBIEHUS CYIIECTBEHHBIX CBSI3eM U
OTHOIICHUHA B H3y4aeMbIX OHOJIIOTUYECKUX OOBEKTaX, a TakKe TMPOTHBOPEUYUN PA3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTheiBaTh TUTAH pEIICHUST TPOOJIEMBI ¢ YY4E€TOM aHaIM3a WMEIOIINXCS MaTepuaibHbIX W
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJbTATOB LIEJISIM, OLIEHUBATh
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJIUHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSX pEAIbHOrO, BUPTYAIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHS:
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BIAJeTh HaBbIKAMM Y4EOHO-MCCIIEOBATENbCKOM M IPOEKTHOW JAEATENbHOCTH, HaBbIKAMU
pasperieHus: npobaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAO0B IIO3HAHUS;

UCIOJb30BaTh  PAa3IM4YHble BUABI JIEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEpIpeTanuy, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B YU€OHBIX CUTYalUsX, B TOM YHCIE MPU CO3JaHUU
y4EOHBIX M COIMATBHBIX IIPOCKTOB;

¢dbopMHpOBaTh HAy4YHBIA THII MBIIUICHUS, BIIAJETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBHIMH
MOHATUSAMH U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOMN AEATEIBHOCTU U KU3HEHHBIX
CUTYaLUsX;

BBISIBIIATh NIPUYMHHO-CJIEJICTBEHHBIE CBS3M U aKTyaJH3UpOBaTh 3a/1ady, BBIABUIaTh THUIOTE3y €€
pelleHys], HaXxOQUTh ApryMEHThl ISl J0Ka3aTeslbCTBA CBOMX YTBEP)KICHMH, 3aJaBaTh MapaMmeTpbl U
KPUTEPHUH PELICHMUS;

aHAJM3UPOBATh TOJTYYCHHBIC B XOJ€ pEIICHUsS 3a7addl Pe3y/IbTaThl, KPUTHUECKH OLIEHUBATH HMX
JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH ONBIT;

OCYILLIECTBIATh LIEJICHANPABICHHBI MOUCK IepeHoca CpeACTB U CIIOCOOOB JIEHCTBHS B
podecCHOHABHYIO CPeNy;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEICSTEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 pa3HbIX NPEeIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE HJIEH, MpeAaraTh OpUrHHaIbHbIE OJXOAbI M PEeIIeHUs, CTaBUTh MPOOIEMbl U
3aJ1auu, JTOMYCKAIOIINE allbTePHATHBHBIEC PEIICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMauu (TeKcTe y4yeOHOro mocodus, HayyHO-
NOMYJISAPHOM JUTEpaType, OMOIOTHYECKUX CIOBapsIX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHANMM3UPOBAaTh MHPOPMALUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHUCCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HENMPOTUBOPEUHBOCTD;

(GbopMyIMpOBATH 3aMIPOCHl U MPUMEHATH Pa3IMUHbIE METOABI IIPU MOUCKE U 0TOOpEe OMOIOrMUeCKON
uHpopMalnn, HEOOXOJUMOI [T BBIMOIHEHUS YUeOHBIX 3aa4;

npuoOpeTaTh  OMBIT  WCIOJIB30BAaHHUS  MH()POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OPMY MpeACTaBICHUS OMOIOTHYECKOM MH(popManuu
(cxemsl, rpauKHy, I1arpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

HCIIOJIb30BaTh HAy4YHBIN S3bIK B KaU€CTBE CPEACTBA MpHU padoTe ¢ OMOIOrnyecKoil nHpopmarme:
MPUMEHSITh XUMHUYECKUE, (PU3NIECKHe U MaTeMaTHYECKHe 3HAKH W CHMBOJIBI, (hopMyIisl, ab0peBuaTypy,
HOMEHKJIATypy, UCTIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJaJIeTh HaBbIKAMM DPACIIO3HABaHMUSA M 3allUTHl MH(OpMaruu, MHPOPMALMOHHON Oe30MacHOCTH
JMYHOCTH.

OgJiaeHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBHAMU:

1) o6menne:

OCYILIECTBIISATh KOMMYHUKALIMU BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBaTh B JAMAJIOre WIH
IUCKYCCUM IO CYLIECTBY O0OCYXIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBaTh CYXKICHUS
OTHOCHUTEJIHO BBITIOJHEHUS MpeAsaraéMoi 3ajjaud, YU4UThIBaTh MHTEPECH U COTJIACOBAHHOCTH MO3UIMI
JPYTUX YYaCTHUKOB JUAJIOTa WK AUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHbIC CpEACTBAa OOLIEHMs, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallUd, YMETb CMSTr4aTb KOH(JIMKTBI M BECTH
IIEPErOBOPHI;

BJIAJIeTh PAa3INYHBIMKM crioco0amu OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMATh HaMEPEHUs IPYTux
JIOZIeH, MPOSIBIIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopme GpopmynupoBaTh
CBOM BO3paXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHUMAaTh U UCHOJb30BATh MPEUMYILECTBA KOMAHHOW ¥ UHAMBUAYaIbHOW paObOThI MPU PELICHUN
OuoJIOTNYecKoil  mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPHUMEHEHHsI TPYMIIOBBIX  (GOpM
B3aUMOJICHCTBUS NPU PELIEHUH YueOHOU 3a1auH;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JeHCTBHH ¢ Yy4€TOM OOIIMX MHTEPECcOB U
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATD 1I€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUS 10 €€
JOCTH)KEHMIO: COCTaBIIATh IUIAH JECWCTBUM, pacOpeneisiTbh pONIM C Y4YETOM MHEHHUHW YYacCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOM palboTHI;

OLIEHUBATh KayeCTBO CBOEr0 BKJA/Ja M KaXJOT0 y4aCTHHKA KOMaH/bl B OOIIMH pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HJAE€U C TO3ULUM HOBHU3HBI, OPUTHMHAILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATErMUYECKOE IIOBEIECHUE B PA3IMUYHBIX CUTYalUsAX, IPOSIBISTH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU /1efiCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OMOJOrMYECKHe 3HAHMS JJIS BBISIBICHUS MPOOJIEM U UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHWM IIeJIeBbIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M TIIOCTYNKAaX II0 OTHOIIGHHIO K JKMBOM NPHUPOJIE, CBOEMY 3J0POBBIO M 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILLIECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JESITENbHOCTH U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pEIIeHUs MNpoOJeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOH SPYAULIMU B Pa3HbIX 00JIACTIX 3HAHUM,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIeTh HaBbIKAMHU I103HABATEJILHOM pe(IeKCHMHM KaK OCO3HAHMS COBEpIIAEMBbIX ACHCTBUHN U
MBICIMTEIBHBIX TPOILECCOB, UX PE3yJbTaTOB W OCHOBAHHM, MCIONB30BaTh NMPUEMBI pedICKCHH s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELICHHS 10 UX CHIKEHUIO;
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MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€ PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB ACITEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH JAPYroro YeJI0BEKa.
MHNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUSA cojepxaHus ydeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM YPOBHE OpPHMEHTHpPOBaHbI Ha o0ecredeHue MNpoPuIbHOr0 OOyYeHHsI OOYYarOIIuXCs
Oouosiornu. OHM BKJIIOYAIOT: CHEHU(HUUYECKUE A OHOJOTMM Hay4yHbIE 3HAHUS, YMEHHS U CHOCOOBI
JNEHCTBUIM 10 OCBOEHMIO, HHTEpPIpETAllMM U M[peoOpa3oBaHUI0 3HAHWM, BUIBl JAESITEIBHOCTU IIO
MOJIYYEHHUIO HOBBIX 3HAHUI U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B PEANIbHBIX KU3HEHHBIX
cutyanusx. [IpeaMerHbie pe3ynbTaThl MPEICTaBICHBI IO TOJaM U3yYeHUSI.

[IpenmetHbie pe3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buornorwus» B 10 Knacce NOIKHBI
OTpaxkaTb:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M pPOJM OWOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(hOopMUPOBaHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHHM 33aKOHOB MPUPOIBI M PEIICHUU
npoOJeM PpaIOHAIILHOTO TPHUPOJIONONB30BaHHSA, O BKJIAJC POCCHHCKMX W 3apyOeKHBIX YUYEHBIX B
pa3BHUTHE OMOJIOTHH;

BJaJICHUE CHUCTEMOHl OMOJIOTMYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLIHE
OuoJIOTMYEeCKHEe TEPMHUHBl M TOHATHS (KU3Hb, KIJIETKA, OpPraHuW3M, MeTa0oJu3M, TIOMeocTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, WM3MEHYHUBOCTb, POCT U PA3BUTHE),
ouonornueckue teopuu (kieroyHas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacienctBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o meHTpax MHOroo0pasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pAacTeHHI), 3aKOHBI (€JMHOOOpa3Hs MOTOMKOB IIE€PBOrO IMOKOJEHHS,
pacllerIeHys, YACTOThl TaMeT, He3aBHUCUMOIo HacienoBaHus I'. MeHzens, roMolIoruueckux psijioB B
HacyencTBeHHoM n3meHnunBoctu H. 1. BaBuiosa), npuHIUIbI (KOMILIEMEHTAPHOCTH);

BJaJICHME OCHOBHBIMM METOAAMU HAyYHOTO TIO3HAHUS, HCHONb3YyeMbIX B OHOJOTHYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OMMCaHUE, N3MEpEeHHe, HabII01eHNE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT U IYKaApHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4yucie OakTepuil, rpuOoB, pacTeHUM, )KUBOTHBIX
U YeJOBEKa, CTPOEHHS OPraHoOB M CHCTEM OpIraHOB pAacTEHWi, *XMBOTHBIX, YEJIOBEKA, IPOLECCOB
KHU3HEEATSNbHOCTH, MPOTEKAIOUINX B OPraHW3Max PACTECHHH, )KUBOTHBIX U UEJIOBEKa, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BemecTB (METaO0OMM3M), TPEBPAICHUS] SHEPTUH, OpOKEHHS, aBTOTPOPHOTO U
reTepoTpoHOro TUIOB MUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, I'aMeToreHesa,
SMOpHOreHe3a, MoCTIMOPHOHANBHOTO Pa3BUTHS, Pa3MHOKEHUS, HHANBUIYAIBHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTeHe3a), B3aMMO/IEHCTBHSI TEHOB, IeTepo3Kca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OPraHOMJIaMU KIETKU U UX (PYHKUIUSMHU, CTPOCHHEM
KJIETOK pa3HbIX TKaHEeH M WX (QYHKUMSIMH, MEXKIy OpraHaMd M CHCTEMaMH OpPraHOB Y pacTeHUH,
KUBOTHBIX U YeNIOBEKa U UX (PYHKUUSAMHU, MKy CUCTEMAMU OPTaHOB M UX (YHKLIUSIMHU, MEXKIY dTallaMH
oOMEHa BEIECTB, JTalaMH KIETOYHOTO IMKJIA W JKU3HEHHBIX LHUKJIOB OPraHU3MOB, 3Talamu
AMOPHOHAIILHOTO Pa3BUTHS, TEHOTUIIOM M (PeHOTHUIIOM, (PEHOTHUIIOM U (haKTOpaMu Cpebl OOUTAHMS;

YMEHHE BBISBIATH OTIIMYUTENbHbIE PU3HAKH JKUBBIX CUCTEM, B TOM YHUCJIE€ PACTEHHM, )KUBOTHBIX U
YeNI0BEKA;
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YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThl, OWOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JIJIsl TOKA3aTeIbCTBA POACTBAa OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTMYECKHE 33JayH, BBIIBIATH HPUYHMHHO-CIEICTBEHHBIC CBS3H MEXIY
UCCIIelyeMbIMH OMOJIOTMUECKUMHU ITPOLECCAMU U SIBIICHUSIMHU, JIeJIaTh BBIBOJIbI U IIPOTHO3bI HA OCHOBAaHUU
MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH Ja00OpaTopHble M MpaKTU4YecKue padoThl, COOMOAATh MpaBmia mpu padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU CPEICTBaMH, (HOPMYIUPYs
LIeJIb UCCIIEIOBaHMsl, aHAJIM3UPOBATh [IOJyYEHHbIE PE3Y/IbTaThl U JIEJIaTh BHIBO/IBI,

YMEHHUE Y4acTBOBATh B YyUE€OHO-HMCCIIEOBATENBCKON paboTe 1m0 OMOIOTHH, SKOJIOTHHA U MEAHUILIMHE,
NpOBOIMMON Ha 0a3e UIKOJbHBIX HAYYHBIX OOINECTB, W IIYOJUYHO MPEACTABIATH IOJIyYCHHbIC
pe3yibTaThl HA YYEHUYECKUX KOH(EPEHIHIX;

YMEHHE OLEHMBATh ITHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEJ0BaHMM B 00JacTu OHONOrMU U
MEIUIUHBI (KIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPaBICHHOE W3MEHEHHE TE€HOMa H
CO3JIaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAaHHBIA BbIOOp Oyaymied mnpodeccuoHanbHON AEATENbHOCTH B
obnacTi OHOJOrMH, MEIMLMHBI, OMOTEXHOJOIMH, BETEPUHAPUHU, CEJIBCKOTO XO3siCTBa, MUIIEBOI
MPOMBIIICHHOCTH, YIIIyOJSTh IO3HABATEIbHBIA HMHTEPEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPO(hecCHu U MPoI0IHKEHNE OMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3ALUAX CPETHETO
po¢eCCHOHATILHOTO U BBICILIET0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buornorus» B 11 Knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECT€ W POJM OHOJOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHBI MHpPa, B TIO3HAHUHU 3aKOHOB MPUPOJABI U
peLIeHNH HKOJIOTHYECKUX MpoOJeM 4YeloBeYecTBa, a TaKXKe B PELIEHHHM BONPOCOB pallMOHATBLHOIO
MIPUPOJIOTIONB30BaHUSA, U B (POPMHUPOBAHNUHN [IEHHOCTHOTO OTHOIICHHUS K MPHPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIE POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJeTh CHCTEMON OHOJOrMYECKMX 3HAaHUM, KOTOpas BKIIOYAET ONpeAeTeHUs M
MOHMMaHHE CYIIHOCTH OCHOBOIMOJAraroIluX OWOJOTMYECKUX TEPMUHOB M TMOHATUH (BHI, KOCHUCTEMA,
ouocdepa), Ouonornyueckue Teopuu (dBoMrONMOHHAs Teopuss Y. JlapBuHa, CHHTETHYECKas TEOpUs
sBosonnn), yueHus (A. H. CeBeprioBa — o myTsx U HampaBieHMsX 3Bomonuu, B.J. Bepnaackoro — o
6uocdepe), 3aKoHbI (reHeTHueckoro pasHoBecus Jx. Xapau u B. BaiinOepra, 3apoipIeBoro cxocTa
K. M. bopa), mpaBuna (Munumyma lO. JIluOuxa, 5KOJIOTMYECKOHM NHpPaMHIbl SHEPTHM), THIIOTE3bI
(runoresa «mupa PHK» V. T'unbepra);

YMEHHUE BJIaJIeTh OCHOBHBIMHA METOJaMH HAyYHOTO MO3HAHUs, MCIIOJIB3YEeMBIMH B OMOJIOTUYECKUX
HCCIIEIOBAaHUX JKUBBIX OOBEKTOB W JKOCHCTEM (OMHUCAHME, U3MEpEeHHUe, HaOINI0JIeHHE, SKCIEPUMEHT),
Croco0aMH BBISIBIIEHUS U OLIEHKHU aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHHE BBIICISITh CYIIECTBEHHBIE NMPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, YKOCHCTEM W OHOC(EpHI,
CTaOMIIM3HUPYIOMIETO, JBIDKYIIETO W Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpa, auIoNaTpUYecKOro W
CHUMITaTPUYECKOTO BH000pa30BaHUsl, BIUSHUSA JIBHXKYIIMX CHJI 3BOJIOLMU HAa T€HO(OH MOMYINSIIHNH,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeAe OOMTaHMsA, YEpeOBaHUS HANpPAaBICHUN SBOJIOLMNH,
KpPYroBOpOTa BEIIECTB M TOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aMMOCBS3M MEXAY IPOLECCAMU HBOJIOLHMM, ABWKYLUIMMH CHJIAMHU
aHTPOIIOTeHe3a, KOMIOHEHTAMH PA3IMUHBIX SKOCHCTEM U MPUCTIOCOOTICHUAMHI K HUM OPTaHU3MOB;
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YMEHHE BBISBISATH OTJIMYUTENIbHbBIE IPU3HAKHU KUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUAOB K Cpefie
oOuTaHus, aOMOTUYECKMX M OHWOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€H OpraHM3MOB B
cooO1iecTBax, aHTPOIIOTEHHBIX N3MEHEHHIA B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIUE aPryMEHTHI, OWOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TIPYII, B3aUMOCBS3U
OpPraHU3MOB U CpeIbl OOWTaHMs, €IWHCTBA YEJIOBEUYECKHUX pac, HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MPUPO/IBI U YEIOBEUECTBA,

yMEHHE peniatb OWOJIOTMYECKUE 3aaud, BBISBISATh HPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJIOTMUECKUMU MTPOLIECCAaMU U SIBJICHUSIMH, JIEJIaTh BHIBOJBI U MPOTHO3bI HA OCHOBAHHUH
IIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH J1a0OpaToOpHbIe W MpaKTHYECKue padoThl, cOOII0AaTh MpaBuia npu padore ¢
y4eOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh UX SKCIEPHUMEHTAIBHBIMU CpPEICTBaMH, (HOPMYIUPYS
1L[eJ1b UCCIIEI0BAaHUS, AHAJIM3UPOBATD [TOJIyYE€HHBIE PE3YJIbTAThl U JA€JaTh BbIBOIBL;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIHCKONW paboTe Mo OMOJIOTHH, SKOJIOTUH U METHUIIMHE,
mpoBOAMMON Ha 0a3e MIKOJBHBIX HAy4yHBIX OOIIECTB, W NYOJIMYHO TMPEACTABIATH MOIyYCHHBIC
pE3yNbTaThl HA YYEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O NMPOUCXOKICHUM KM3HH, YETIOBEKA U YEJIOBEYECKUX pac,
0 MIPUYMHAX, TOCIEACTBUAX U CIIOCO0aX MPeJOTBpalleHUs ITI00aIbHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oynymied mNpodecCHOHANBHOM AESITENbHOCTH B
o0nacTi OWOJIOTUM, SKOJIOTUH, NPUPOAONOIb30BAHUS, MEIUIMHBI, OWOTEXHOJIOTUH, IICUXOJIOTHUH,
BETEPUHAPHUH, CEJIbCKOTO XO35HCTBA, MUILEBOIN MPOMBIIUIEHHOCTH, YIIyOIsITh O3HABATEIbHBIA HHTEPEC,
HaIpaBJIEHHBII Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH NTpodeccuu U MpoJoKEHNE OMOJIOTHYECKOTO
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBLHOIO U BBICILIET0 00pa30BaHuUs.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbusie  IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3y4YECHUE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellecTB U NpeBpallieHue SHEPTUH B 9 1
KJIETKE
5 Hacnencrennas ungopmanus u 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOkeHue u pa3zBUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUs 4
17 PesepBHOE Bpems 1
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtonus U €€ pe3yabTaThbl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrusa — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTUS BUJIOB U TOIMYJISIUN 9 0.5
9 DKo0rUs coo0IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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INOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie  IpaxTiieckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoThI pecypesI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111eCcTBa
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas Teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
5 METOI0B KJIETOYHOI OMOJIOruun 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HEHTpU(YyTUpOBaHUE,
ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepanpHble BELIECTBA KIETKH, X 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBI0 KAUECTBEHHBIX PEAKIINII»
9 CgoiicTBa, Ki1accupuKaius u GyHKIUHA 1
0enKoB
10 Opranudeckue BemecTBa KIeTKH — 1
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YTJIEBOIbI

11 Opranuyeckue BelecTBa KIETKH — JIMIIHIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenne u pynkuuu ATO. [pyrue
nykieozunarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [TpakTuyeckas pabora «3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue IBUKEHUSI 0.5
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:

20 MHUTOXOH/IPHH, TIAcTU IbL. JIaGopaTopHas 05
pabora «/ccnenoBanne mIasMonn3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KJIETKH

22 Ctpoenue u GyHKINH s11pa

93 CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK 05

sykapuoT. JlaboparopHas pabota «/3yueHue
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CTPOCHUA KJICTOK pa3JIMYHBIX OPraHUu3MOB»

AcCUMHIANNS U JUCCUMUIIALUS — JIBE
CTOpPOHBI MeTabonu3Ma. Tumnsl oOMeHa

24 BeriectB. JlaboparopHas pabota «3ydenue
KaTaJIMTHYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTala3bl)»
depMeHTATUBHBIN XapaKTep peakiui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 0.5
pacuierieHus! IepOKCHa BOJIOPO/Ia B
PaCTUTENBHBIX M KHBOTHBIX KIIETKAX)

26 benku-akTHBaTOPHI U OCIKU-UHTHOUTOPBI

27 ABTOTpOGHBII THII OOMEHa BEIIECTB

28 ®oTocuHTE3
Xemocunres. JlaboparopHas pabota

29 «CpaBHeHHe npolieccoB pOTOCHHTE3A U 0.5
XEMOCHHTE3a»

AHaspoOHBIe OpraHu3Mbl. Buibl OposxeHusl.

30 JlaboparopHuas pabota «CpaBHEeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

31 AspoOHBIE OpraHU3MBbl. JTaIlb
SHEPreTH4ecKoro ooMeHa
OHeprusi MeMOpPaHHOTO TPaJUEHTA IIPOTOHOB.

32 Cunte3 AT®: pabota npotonHOi ATO-
CHHTa3bI

33 Peakuiuu MaTpuyHOTO CHHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
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35

Tpancnsauus u e€ srarbl

Koauposanue amunokuciot. Ponas pubocom

36
B OuocuHTe3e Oenka

37 Opranuzaius reHoMa y mpoKapuor u
JyKapuoT

38 MoutekysipHbIe MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycbl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJeNnu BUPyCca»

40 BupycHrble 3a00s1eBaHus YeI0BeKa,
YKUBOTHBIX, PACTCHUN

41 HanorexHomornu B OMOJIOrMY U MEIUIINHE

42 JKU3HEeHHBIN UK KIETKU

43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora

44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»

45 JleneHue KJIETKM — MHTO3
Tunsl knetok. KapruoknHes3 U HTUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmrogenue muto3a 05
B KJIETKaX KOHYMKA KOpeIKa Jyka (Ha '
TOTOBBIX MUKpOIIpENapaTax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusMm Kak eIMHOE LIEI0e

49 Txanu pacrenuii. JlabopaTopHas pabora 05

«3yueHne TKaHeN pacTEHUI»
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TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 1 0.5
KUBOTHBIX»
Opranbl. Cucremsl opranos. JlaboparopHas

o1 pabora «M3ydyeHune opraHoB LIBETKOBOI'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBroKeHre OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YesoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranusmos 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTema dyenoBeka 1

63 Pa3npaxuMOCTh 1 Peryisinus y OpraHu3MOB 1

64 I'ymopasnbHas perynsius 1 9HA0KpUHHAS 1
cucTeMa KUBOTHBIX M YelloBeKa

65 @opMBI pa3MHOKEHUS OPTaHU3MOB 1

66 [TonoBoe pazMHOXKEeHHE

67 Meiioz 1
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68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa
«/3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpETIapaTax»»

0.5

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

71

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIIEBHIX JINCTKOB

Poct u pa3ButHe )xuBoTHBIX. JJabopaTopHast
pabora «BpIsiBIeHHE TPU3HAKOB CXOJICTBA
3apOIbIIICH TO3BOHOYHBIX YKMBOTHBIX)

0.5

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHoOB
Pa3MHOKEHHUs BBICIIUX PACTEHUI

0.5

73

74

75

76

Hcropus cTaHOBIIEHNS U pa3BUTUS TEHETUKH
KaK HayKu

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT TeHETUIECKUX UCCIICIOBAHMIT

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[IpakTuueckas padora "M3yuenue
pe3yabTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y npo3opuier"

[uTonornuecknue OCHOBBI MOHOTUOPUIHOTO
CKpEIMBAHUS

0.5

0.5

77

Amnanusupyroiee ckpenmpanue. Hemomunoe
JTOMHHHUPOBaHUE
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Jurubpunnoe ckpemuanue. [Ipaktuueckas

78 pabota «3ydyeHue pe3ybTaToB 1 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUIBI»

79 [{uTomornyeckrue OCHOBBI JUTUOPHTHOTO 1
CKpEIIUBAHUS

80 CleruieHHOe HaclIeI0BaHKE MMPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1

82 ['eneruka mona 1

83 I'eHOTHT Kak [IEIOCTHAs CHCTEMa 1

84 ['eHeTHYeCcKUil KOHTPOIb PA3BUTH 1
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 WN3MeHUYHnBOCTH ITpU3HAKOB. Buibl 1
U3MEHYUBOCTH

86 MomudukaroHHast ©3MEHINBOCTh 1
BapuaruonHsslit paa v BapualimoHHas
kpuBast. JlaboparopHas paboTa

87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOTU(DUKATTMOHHOW U3MEHUHUBOCTH. '
ITocTpoeHnne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBOII»

38 I'enoTunM4eckast U3MEHUYUBOCTD. 1
KoMOuHaTHBHAS N3MEHUHUBOCTH
MytanuoHHas H3MEHYUBOCTh. [IpakTuueckas

89 pabota «MyTauu y 1po30Qpuiisl (Ha 1 0.5
TOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca. 1

ONUIeHEeTHKA U SIIMTEHOMHUKA
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I'enernka yenoseka. [IpakTuueckas pabora

o1 «CocTtaBneHue 1 aHaIu3 POAOCIOBHOIN 05
92 Metoapl METUIIMHCKON T€HETUKHI
3Ha4YeHHE MEIULIMHCKON T'€HETUKU B
93 MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX
3a00JIeBaHUH YeIoBeKa
OCHOBHBIE TIOHSATHS CEICKIIHH.
94 JlaboparopHas pabota «3yueHue copToB 05
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)
MeToap! ceIeKIIMOHHON paboTHI.
95 JlabopaTtopHast pabora «M3yueHue MeTo10B 0.5
CEJICKIIH PACTCHHID
JlocTr>KeHMs CeJIeKIUMN PACTEHUN 1
96 *KUBOTHBIX. [IpakTHueckas padbota
«IIpuBuBKa pacTeHHI»
97 CoxpaHeHue, n3yueHHe U UCI0JIb30BaHHE
TeHETUYECKUX PECYPCOB
buotexHosiorust Kak Hayka U 0Tpacib
98 npousBojcTBa. [IpakTuueckas padora 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUI
99 OCHOBHBIC HANpaBJICHUS] CHHTETHYECKON
Ouoaorun
100 XpOMOCOMHas U TE€HHasl NHKEHEPUs
101 Memunuackue OMOTEXHOIOTUN
102 PesepBHsiit ypok. [ToBTOpenue, 06001meHue,

cUCTeMaTH3alus 3HaHUH

41




OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 135
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
0
‘:;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fl[:;:ennﬂ ::gg;l:;il;feﬂbnme
padoThI padoThI pecypenI
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 ®opMHUpPOBAHNE CUHTETUYECKON TEOPUH 1
3BOJTIOLUAN
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIONHUS U MAKPOIBOIIOLIHS
5 [Momymsimus — sneMeHTapHas €AMHULIA 1
9BOJTIOLIUN
3aKOH T€HeTHYECKOro paBHoBecus JIK.
7 Xapnau, B. Baitn6epra. JlabopaTtopnas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 Oddext ocHoBatens. IhdexT OyTbUIOUHOTO 1
TOPJIBIIITKA
10 Murpauuu. M3000umu nomyssumii: 1

reorpaduueckas, Ononornueckas
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11

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BOJIIOLUU

12

13

14

15

[TosoBoit oTOOP

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BOJrOIHH. JlaboparopHas
pabora «3yuenue apoMopd030B 1
UAMOAIaNTAlN Yy PACTCHUN U JKUBOTHBIX)

[Tpumepbl PUCTIOCOOICHHUH Y OPTraHU3MOB:
MopdoJioruueckue, Gu3noIornIeckue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «I[IpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

Crpykrypa BUJa

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTHN

19

20

21

Makpossosntonus. [TaneonTonornueckue
METOABI H3yqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLIH
OMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-

Mopdororuueckre METoIbl U3yIeHHS
3BOJIIOLUU

22

MonekynsipHO-TeHETHUECKHE,

43




OHMOXMMHUYECKUE U MAaTEMATUUECKUE METOABI
HU3Y4YCHUS SBOJTHOIHNU

23 OO111e 3aKOHOMEPHOCTH IBOJIOIUH
24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB JBOJIOIUH
o5 HayuHbie rUmoTe3sl IpONCX0KICHUS )KU3HH
Ha 3emie
26 JloHay4HBIC IPECTABICHHUS O 3aPOKICHUU
KU3HU
97 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJIIOIIH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ 3YUCHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX
OpPTaHHU3MOB»
30 HavanpHble sTanbl opraHndecKoi 3BOTIOLNUN
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO
39 mupa. [Ipaktudeckas pabora «3ydenue 05
0COOCHHOCTEH CTPOCHUS PACTEHUH pa3HBIX '
OTJIEIIOBY
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
Mupa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabora «3yueHne ocOOEHHOCTEN CTPOCHUS 0.5

IIO3BOHOYHBIX ) XMBOTHBIX»

44




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35
nepuoam
36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIILIOTO
37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HUC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cUCTeMa OPraHMYECKOro MUpa
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPTraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUU
YelioBeKa
MecTo yenoBeka B CUCTEME OpPTraHUYECKOTO
42 mupa. Jlaboparopuas padota «3ydenue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a
44 CooTHo1IeHne OUOJIOTMYECKUX U
COIMATILHBIX (JaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaTUU AHTPOTIOT€HE3a
46 [TaneoreHeTrka v MajeoreHOMHUKA
47 DBOJIOIUST COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTudeckas padbora
48 «M3ydeHne 3K0JIOTMUeCKUX a/lalTalui 0.5
YeIOBEKa»
49 MexIucuuIIMHApHbIE METOIbI

AHTPOIIOJIOTUHN
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50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! skonoruu. JlabopaTopnas padora

ol «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornueckue pakropbl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBI€HNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETA
AobuoTtrueckue dakropsl. Temeparypa kak

55 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU '
OpPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHNS OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKHX B3aUMOCHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU MOMYISIIH 1

46




OcHOBHBIC TTOKa3aTEIIN NOMMyJIAHUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN MOIMYJISIIHH:

64 POXKIAaEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAILIAN

65 DKoJoru4eckasi CTpyKTypa nonyJssiuu

66 JluHamMuKa MOMYyJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH.
KpuBbie BEDKUBaHUS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabora «IIpucnocobneHus ceMsH pacTeHUI 0.5
K pacceneHuro»

69 Bun kak cucrema nmomyssiui

20 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoaHBIE 3KOCHCTEMBI. DKOCHUCTEMBI 03€P
1 peK. DKOCHCTEMbI MOPEH U OKECaHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

TYHAP, JIECOB, CTEIIEH, ITYCTHIHb
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79

AHTpOHOFeHHble OKOCHCTEMbI

Ypboskocucremsl. [IpakTuueckas pabora

80 0.5
«M3ydenue u onucanue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPTraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

g2 Pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TONYJISILIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060104Ka
3emin

84 Yuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl

86 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6nocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue denoBeka Ha 6nochepy

o1 AHTpPONOTreHHOE BO3/ICUCTBUE HA
PacCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITEI YCTOHYHUBOTO
Pa3BHUTHUS YEIOBEYECTBA U IPHPOIBI

94 ParmonansHoe mpUpOA0NOIb30BaHUE U
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COXpaHEeHHe OMOIOTMYECKOro pa3Hoo0pasus

3emnn

95 O6o06menne o Teme «MUKPOIBOIIONUS U €€ 1
pe3yabTaThD»

96 O6006menue mo Teme «MaKpOIBOIIONHUS U €€ 1
PE3yIBTaThI»

97 O606menne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMIie»

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O06o0mmenne 1o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTraHU3MOB

100 O6061menne o TeMe «Opraiu3msl U cpea 1
oOuTaHUM»

101 O606meHIfe 1o TeMe «IKOJIOTHS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o006menue no Teme «brocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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ITPOBEPAEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITIPOT'PAMMBI CPEJTHEI'O OBIIETO

OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 00pa3oBanus

ChopMupoBaHHOCTh 3HAaHUM O Mecre M poiaud OHOJIOIMH B CUCTEME
€CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B MIO3HAHWU 3aKOHOB MPUPOABI U PEIIEHUHU )KU3HEHHO Ba)KHBIX
COLIMAIIBHO-3TUYECKUX, 9KOHOMHYECKUX, 9KOJIOTMUECKUX npodiaem
4eJ0BeYeCTBa, a  TakkKe B PEIIEHMU  BOIPOCOB  PAlMOHAJIBHOIO
[IPUPOIONOJIB30BaHUs, B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOILLIEHUS K MPUPOJE,
OoOLIECTBY, YEJIOBEKY; O BKJIAJE POCCUUCKUX M 3apyOexHBIX YYEHBIX —

OMOJIOTOB B pa3BUTHE OMOJIOTUHU

Brnanenune cuctemoil 3HaHHMI 00 OCHOBHBIX METOJaX HAy4YHOrO MO3HAHUS,
UCIIONB3YEMBIX B OHOJNIOTMYECKUX HCCIECOBAHUSIX JKUBBIX OOBEKTOB W
9KOCHCTEM (OMHUCaHWe, M3MEpEHHe, MpOBeIeHUE HaOMoIeHul); crocodamu
BBISIBJICHHSI M OTICHKU aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPOJIE.

YMeHue BBIIBHTATh THIIOTE3bI, MPOBEPATh WX IKCIEPUMEHTAIBHBIMHU
cpencTBaMu, (GpopMmynHpys Ledb HMCCIEAO0BaHUs, aHATU3UPOBATH MOIyYEHHBIE
pe3yNbTaThl U ANaTh BHIBOIBI.

BrIsiBIICHHE 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMH BEJIMYMHAMHU, OOBICHECHUE
MOJTYYEHHBIX PE3yJIbTaTOB W (POPMYIHPOBAHUE BBHIBOJOB C HCIIOIH30BAHHEM

HAayYYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BIaAeTh CHCTEMOH OHOJOTHYECKHX 3HAHHM, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIONIMe OMOTOTHUECKUE TEPMUHBI M TIOHATHS (KU3Hb, KIIETKA, TKaHb,
opraH, OpraHu3M, BUJI, TIOMYJISAIS, SKOCUCTEMA, OMOIIeHO03, Orocdepa; MeTadbom3M,
TOMEOCTa3, KJICTOYHBIM WMMYHHUTET, OHOCHHTE3 Oenka, OHOMOIUMEpHI,
JIUCKPETHOCTh, ~ CaMOPETYJISIMs, CAMOBOCIPOM3BEACHUE,  HACIEICTBEHHOCTD,
M3MEHYUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);

Oounonornueckne Teopuu: kinerouHas teopus T. IlIsanna, M. llneiinena, P.
BupxoBa; kimoHanbHO-ceaeKTUBHOrO uMmmyHuteta I1. Dpnux, .M. MeunukoBa,
XpPOMOCOMHAasi T€OpHsi HaciaeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOrO
cxoxactsa K. bapa, aBomtonnonHas teopus Y. JlapBuHa, CUHTETHYECKAs! TEOPUS
IBONTIOIMHU, Teopus aHTpororeHe3a Y. JlapBuna; Teopus Ouoreorenoza B.H.

CykauéBa; yuenue H.W. BaBumioBa o nmeHTpax MHOTO0Opa3us U IPOUCXOXKICHHUS
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KyJIbTypHBIX pactenuil, yueHue A.H. CeBeproBa 0 myTsSX U HampaBICHHIX
sBosronn, yueHue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3us MOTOMKOB TIEPBOrO TMOKOJEHHS, pacClICIUICHUS
NPU3HAKOB, HE3aBUCUMOIO  HacienoBaHus mnpusHakoB [.  Mengens;
CLEIJICHHOTO HACJEJI0BAHUS MPU3HAKOB M HAPYILIEHUs CIEIUICHUS TeHOB T.
Moprana; roMOJOTHYECKHUX pSAJOB B HACIEACTBEHHOM u3MeHunBoctH H.U.
BaBunoBa; renermueckoro paHoBecusi JDk. Xapnmu u  B. BaiitnOepra;
3apoapimieBoro cxoacrsa K. bapa; Oworenernueckmii 3akoH 3. I'ekkens, .
Mioinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MmuHuMyMa FO. JInbuxa, 5KOJ0ru4ecKor MUpaMuIbl Yuces, OMOMAaCCHI
Y DHEPTUHN);

runotessl (koamepsatHoil AWM. Onapuna, nepsuuHoro OymsoHa J[k. XongeiiHa,

mukpocgep C. @okca, pudozuma T. Hek)

YMeHue pematbh MOUMCKOBbIE OMOJOIMYECKHE 3a7aud; BBIABIATH HMPUUMHHO-
CJIEZICTBEHHBIE CBS3M MEXIY MHCCIeIyeMbIMA OMOJOIMYECKMMH OOBEKTaMH,
npoleccaMd M SIBJICHUSIMM; JleNlaTh  BBbIBOJBl M IPOTHO3bI HAa OCHOBAaHHMU
MOJTY4YEHHBIX Pe3yIbTaTOB;

COCTABJATh TEHOTUIMYECKME CXEMbl CKpPEIIMBAaHUS JUIsl pasHbIX THUIIOB
HacJIeJ0BaHMsI IPU3HAKOB y OPraHU3MOB, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB U

SHCPTHHU B 3KOCUCTEMAX (I_ICHI/I IIUTaHWA, ITUIICBLIC CeTI/I)

YMmenue YCTAaHABJIMBATL B3aWUMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_[I/ISIMI/II
OpraHOnAOB, KIIETOK Pa3HBIX TKaHeﬁ, opraHaMu MW CHUCTEMaMU OpPraHOB Yy
paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, MCKAY OTallaMH oOMeHa BCIICCTB, dTallaMu
KJI€CTOYHOTI'O HUKJIa n KHU3HCHHBIX HUKJIOB OpTraHHu3MOB; STallaMHu
3M6pI/IOHaJ'ILHOFO pa3sBUTHA; TCHOTHUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM n
(I)&KTOpaMI/I Cpcabl O6I/ITaHI/I${; nmponeccamMu 3BOJIFOLOUHN, ABUKYIIUMH CUJIIAMHU
AHTPOIIOTCHE3a; KOMIIOHCHTAMH PA3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6HeHI/I$IMI/I K

HUM OpTaHHU3MOB

YMeHHe BBIIENAT CYIIeCTBEHHBIE TPH3HAKH:

CTPOCHHUSI BHUPYCOB, KJIETOK IPOKApPUOT M DSYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ OpPraHU3MOB, BHJOB, OHOIE€OIIEHO30B, JKOCHUCTEM U
Oonocdepbl; CTPOCHHS OpPraHOB W CHUCTEM OpPraHOB pPACTEHUM, KUBOTHBIX,
YeJoBeKa; IMPOIECCOB JKU3HENCSITEIBHOCTH, NPOTEKAIONINX B OpraHu3Max
pacTeHHWi, >KMBOTHBIX U YEJOBEKa; OWOJOTHYECKUX IPOLIECCOB: OOMEHa
BellecTB (Merabonnsm), MHGOPMAIMM W TPEBpALICHUs SHEpPIruu, OpoXKeHus,
aBToTpopHOrO W  TEeTepoTpoPHOr0o THUMOB MNHUTAaHHS, (OTOCHHTE3a U

XEMOCHHTE3a, MHUTO3a, Melo3a, raMeToreHesa, IMOpHOTeHe3a,

51




HOCT3M6pI/IOHaJIBHOFO Pa3sBUTHA, PA3MHOXCHUA, WHAUBHUAYAJIBHOI'O0 PA3BUTHA
opranu3ma (OHTOT€HEe3a), B3aUMOJICHCTBUS TE€HOB, TE€TEpO3UCa; ACHUCTBUU
HUCKYCCTBEHHOI'O OTOOpa, CTaOMJIM3UPYIOIIETO, JBIIKYIIEIO M Pa3phIBAIOIICTO
€CTECTBEHHOT'O otOopa; QJJIOMATPUIECKOTO " CUMIATPUIECKOTO
BI/I,[[OO6p2130BaHI/I$I; BJIMAHUA ABWXYIIMUX CHJI 3BOJIOIIMUM HaA FCHO(bOHII
MOITYJIAL WA, HpI/ICHOCO6JICHHOCTI/I OpraHnu3MoOB K CpClc O6I/ITaHI/I$I, qepcaAOBaHUA
HAIPaBJICHUH DBOJIIOLMH; KPYrOBOPOTAa BEHIECTB M TIOTOKA DJHEPIHMH B

9KOCHCTEMAaxX

CchopMHUPOBaHHOCTE YMEHHSI BBIACTATH CYIIECTBEHHBIC IPHU3HAKU BHPYCOB,
KJIETOK MPOKapuOT M JYKapuOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB, BHUOB, OMOT€OLIEHO30B M 3KOCHCTEM; OCOOECHHOCTH IIPOIIECCOB
oOMeHa BCIICCTB W HIPCBpalliCHUA OSHCPruM B  KIICTKC, (1)OTOCI/IHTe3a,
IUTACTUYECKOTO W JHEPreTHYeCKoro oOMeHa, XeMOCHHTEe3a, MUTO3a, Meio3a,
OIUIOZIOTBOPEHHS, PA3BUTHA M Pa3MHOKCHHS, WHAMBUAYAJIBHOTO PAa3BUTHUS
opraHusMa (OHTOreHe3a), OOpbObI 3a CYyILIECTBOBaHUE, €CTECTBEHHOIO OTOOpa,
BU/1000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTaHus,
BJIMSIHUSI KOMIIOHEHTOB SKOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHUH B 9KOCUCTEMAX

CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U MIPEBPAILICHUSI SDHEPTUHU B Onocdepe

VYMeHHe HCIoab30BaTh COOTBCTCTBYIOIIINEC APT'yMCHTHI, 6I/IOHOFH‘ICCKYIO
TCPMHUHOJIOTUIO W CHUMBOJIMKY [OJId [J0Ka3aTCJIbCTBA POJACTBA OPraHu3MOB
Pa3HBIX CHUCTCMATHUYCCKUX TIPYyHIl; B3aUMOCBA3M OPraHUu3MOB W CpPCIbL
06I/ITaHI/I$[; CAUHCTBA YCJIOBCUCCKUX PacC, HCO6XO,Z[I/IMOCTI/I 310pOBOIO 06pa3a
JKU3HH, COXPAaHCHUA pa3Hoo6pa3I/I;1 BUJAOB U JSKOCHUCTEM KaK YCJIOBUA

COCYHICCTBOBAHUA MPHUPOABI 1 YEJIOBCUCCTBA

YMeHne KpUTHYECKH OIEHHBATh MHGOPMAIUIO OMOIIOTHUYECKOTO COAEPIKAHUS;
WHTEPIPETHPOBATh OATUYECKHE aCMEKThl COBPEMEHHBIX HCCIEOBAaHUN B
Oowoyoruu, MeIWIMHE, OWOTEXHOJOTUM, pPacCMAaTPUBATh  TJIOOATbHBIC
HKOJIOTMYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K

HUM COOCTBEHHYIO TTO3UIIUIO
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOI'NN

Kon

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHHast OHOJIOTHSI — KOMIUIEKCHAS HayKa. BHOJOrMUecKrue HayKu U U3ydaeMble MU
HpOGHeMBI. CDYHI[aMeHTaJIBHBIe, HpI/IKJIa[[HBIe U IIOMCKOBBIC Hay‘-IHBIe HUCCJICOOBAHUS B
OHOJIOTHH.

3HaycHre OHOIOTMH B (DOPMUPOBAHMHM COBPEMEHHOW €CTCCTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBsizaHHble ¢ Ouomorucit. 3HaucHHE OHOJOTMH B IPAKTHYECKOM
JEeSITEIBPHOCTH YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXpaHe

IIPUPOJIBI

1.2

1.3

’KuBbie cucTEMBI KaK mMpeaMeT u3ydeHus: 0nonoruu. CBONCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U LIEIOCTHOCTh, CIOKHOCTh M YIOPSAOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTb, CaMOOpIraHU3allMsi, CaMOBOCIPOM3BEICHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U PA3BUTHE.

YpoBHM OpraHu3alMyd KUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIN, TMOMYISIUOHHO-BUIOBOH, HSKOCUCTEMHBIH (OMOTeOlIeHOTHYECKHIA),
ouocdepupiid. IIpomeccel, MpoHCXOAANIME B KHUBBIX cucTeMaX. OCHOBHBIC IPHU3HAKU

#uBOro. JKu3Hp kak ¢popMa CylIeCTBOBAHUS MaTEPUH

Metonst  Ouonormueckodt — Hayku.  HaOmioneHue,  u3MepeHHE,  DKCIEPUMEHT,
cucremaTtusanusa, meraaHain3. [[oHSATME O 3aBUCMMOM M HE3aBUCHMOM TEPEMEHHOM.
[ImanupoBanue skcnepumenta. [locraHoBka W mpoBepka rumnore3. HyneBas rumortesa.
[Tonstre BbIOOpPKU U €€ AOCTOBEpHOCTh. PazOpoc B Omomormyeckux AaHHbIX. OIeHKa
JIOCTOBEPHOCTH  IOJYyYEHHBIX  pe3ynbTaroB. [IpUunMHBI HCKaXXEHHs  pe3yJIbTaTOB

OKCIICPUMCHTA. IloHsiTHE CTAaTUCTUYECKOTO TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-QyHKIIMOHAJIbHAS €IMHUIA >KUBOTO. VCTOpHS OTKpBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHON KJIETOUHOW TEOPHH.

Metoabl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMM: MHKpPOCKOIUsS, XpomaTorpadus,
anekTpodope3, METOJ MEYCHBIX aTOMOB, nuddepeHnrnanpbHoe IEeHTPU(YrupoBaHue,

KYJIBbTUBUPOBAHHUE KIICTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- M yJIbTpaMUKpOdieMeHThl. Boaa u e€ poiib
KaK pacTBOPUTEJNSI, peareHTa, y4yacTH€ B CTPYKTYPHUPOBAHUU KIIETKH, TEIJIOPETYJSLIUHU.
MuHepanbHbIe BELIECTBA KIETKH, UX OWOJIOTHYecKas pojb. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckne mnonmumepbl. benku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTpPyKTypbI

OenxoBoi Mouiekynbl. IlepBuuHas cTpykTypa Oenka, MmenTHIHas CBs3b. Bropuunas,
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TpeTUYHasi, YeTBEPTUIHAS CTPYKTYphl. JleHarypanus. CBoiictBa 6enkoB. Kimaccuduxarms
6enxoB. buonornueckue GyHKIUU OEIKOB.

VYrneBoabl. MoHOcaxapuabl, AUcaxapHbl, OJUTrocaxapuabl W monucaxapuisl. OOmmit
IUIaH CTPOEHUsI U (U3MKO-XMMHYECKHE CBOMICTBa yrieBojaoB. buonornueckue (yHKIUU
YIJIE€BOJOB.

Jlumunel.  TwppodunbHO-rHApOodOOHBIE  cBoiicTBa.  Knmaccudukamuss — TuUnmmos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepoubl. buojorndueckue GpyHKIMUA JTUIHIOB.
O6mme cBoicTBa  OHOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO03aMbIKaHMIO, IIOJIYIIPOHULIAEMOCTb.

Hyxneunosbie kucnorsl. JJTHK u PHK. Crpoenne HykienHoBbIX KuciaoT. HykieoTuusl.
[Mpunmun xomminementapuoct. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiinas
cnupanb. Mecronaxoxaenue u o6monornueckue Gpynkuuu JIHK. Buast PHK. @ynkuun
PHK B kitetke.

Crpoenue mosnekyinsl AT®. Makposprudeckue cBsi3u B Mosiekysie AT®. buonoruueckue
¢byakun  AT®. BoccraHOBIEHHbIE TEPEHOCYMKH, HMX (QYHKIMH B KIETKE.
CexBenuponanue JIHK.

CrpykrypHas Ouonorus: OMoxumuuecKkue W Omodu3muecKkre HCCleOBaHHS COCTaBa U

IIPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYT

2.3

Tumbl KIeToOK: 3yKapuoTHyecKas W mpokapuoThueckas. CTpyKTypHO-()YHKIIMOHAIBHBIC
00pa30BaHMsI KIETKH.

CrpoeHune mnpokapuoTHYecKod KieTku. KierouHas creHka OakTepuii U apxei.
Oco0eHHOCTH CTPOEHMSI TeTepoTpOo(PHON M aBTOTPOPHONW MPOKAPHUOTUUYECKUX KIIETOK.
MecTo u posb NpoKapuoT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAaHUE dyKapuoTHdeckol kietku. [lnasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTH4ecKoil MeMOpaHbl. TpaHCHIOPT BELIECTB 4Yepe3
IIa3MaTHYeCKyl0o MeMOpaHy: mnaccuBHBIA (Auddys3us, obneru€éHHas auddysus),
aKTUBHBIN (MEpBUYHBI M BTOPUYHBIM aKTUBHBIA TpaHcnopt). llomynmpoHunaemocTsb
MeMmOpanbl. PaGora HaTpuii-KanueBOro Hacoca. DHJOLUTO3: MHHOIMTO3, (aroiuros.
Ox3ouuto3. Knerounas crenka. CTpykrypa M (YHKIMH KJIETOYHOM CTEHKH PAaCTEHHH,
rpuboB.

Hurtomma3zma. I{uro3ose. Ilutockener. JIBuxkeHwe wnuTOmIazMbl. OpraHoWIbl KJIETKH.
OpHoMeMOpaHHBIE OpraHOMJBI KJIETKH: HSHIomnazMarudeckas cerb (DIIC), ammapar
lonbmku, NHU30COMBI, UX CTpoeHHE U (QYHKUMHU. B3auMocBsizb 0JHOMEMOpaHHBIX
opraHouioB kijeTku. CTpoeHHe TIpaHylsIpHOro peTtuxkyiayma. CHHTE3 pPacTBOPUMBIX
6enkoB. CuHTe3 KJIeTOUHBIX MeMOpaH. [nmagkuii (arpaHymisipHbIN) SHAOIIA3MATHYECKUMA
perukynym. CekperopHas (yHkius anmapara ['omabmxu. TpaHCopT BeliecTB B KIIETKE.
Baxyonu pactutenbbix kiaetok. Knerounsiit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenve u (QpyHKUMHM MUTOXOHAPUM U TuiacTtui. llepBUuHBbIe, BTOPUYHBIE U CIIOKHBIE
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TUTACTUIBI (POTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JICHKOIIACTHI
BBICIIMX PACTECHUMN.

HememOpannbie opranousl kietkd CtpoeHue u (YHKIUKA HeMEMOpaHHBIX OpraHOMI0B
kieTkd. Pubocompl. MukpodunameHTbl.  MplmeyHble  KIETKH.  MUKpOTPYyOOUKH.
Knerounsrii nentp. CrpoeHHe W JABMKEHHE JMXTYTUKOB M PECHHYEK. MUKPOTPYOOUKH
uuroriasMsl. LleHTpros.

SAnpo. OGonouka siipa, XpOMaTHH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHHE U (PYHKIHH.
Snepusiii  OenkoBbld  MaTpuKc. [IpocTpaHCTBEHHOE pacloONOXKEHHE XPOMOCOM B
uHTepdazHoM siape. benku XxpoMaTHHA — THCTOHBI.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapuoT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOIN)

2.4

2.5

AccuMuISIIMSL M JUCCUMUJIALIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunbl oOMEHa BEIIECTB:
aBTOTPOGHBIA U reTepoTpoHBIA. YyacTHe KHUCIOpPOAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrneueHue kieTku: mnpespaiieHue AT® B oOMeHHBIX mHpoleccax.
depMEHTATUBHBIA XapaKTep peakiui KIeToyHoro wmerabomm3ma. DepMeHTH, UX
CTpoeHue, cBoiictBa M MexaHusM jeictBus. Kodepmentsl. Ominuus (epMeHTOB OT
HEOPraHMYeCKUX KaTalau3aTopoB. beaku-akTUBaToOphl U OEIKU-MHTUOUTOPBI. 3aBUCUMOCTb
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIIUI OT Pa3IMUHBIX (PAKTOPOB.

IlepBHUYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. PoTtocuHTe3. Poib XJ10poIiacTos B
nporecce ¢gorocunTe3a. CeroBas U TeMHOBass (as3bl. [IpoaykTuBHOCTH (OTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.
XemocuHrte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPUULUPYIOLINE
OakTepuu, OKeIe300aKTEepHH, CepoOaKTepUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AmnaspobHble opranusMel. Bunel Opoxenus. [IpoaykTsl OposkeHUS U UX HCIIOJIb30BaHHE
4esI0BeKOM. AHa3pOOHBIE MUKPOOPTaHNU3MbI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30YIUTENH
Oose3Hen.

AdpoOHBIE OpraHM3Mbl. OTambl HEpreTHueckoro oobmeHa. IloAroTOBUTENBHBIA ATall.
I'mukonu3 — 6eCKUCIOPOAHOE paCIIEINICHHE TIIIOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIxaHue. Pojb MUTOXOHIPHI B IMpolieccax
OHMOJIOrMYECKOT0 OKHCJICHUS. Huknuueckue peaxiuu. OxuciauTensHoe
dochopunuposanue. IlpeumymiectBa a’spoOHOro myTu oOOMEHa BELIECTB Iepen

aHa’poOHBIM. D()(PEKTUBHOCTH IHEPTETHUECKOr0 0OMEHa

Peakuuun marpuunoro cunresa. I[IpyHUIKMI KOMIUIEMEHTAPHOCTU B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanusanus HacneAcTBeHHON nHpopmanuu. ['eHeTHUeCKUd KOJ, ero CBOMCTBA.
Tpanckpunuuss —  marpuunblii  cuHTe3  PHK.  IlpuHmuner  Tpanckpunuu:
KOMIUJIEMEHTAPHOCTh, aHTUNAPAJICIBHOCTh, ACHMMETPUYHOCTh. TpaHCIALMS U €€ dTallbl.
VYuactue tpancrnoptHeix PHK B OumocunTese Oenka. YcioBusi OuocuHTE3a Oenka.

Koauposanue amuHokuciot. Posb pubocom B GuocuHTE3€e OemKa.
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OpraHu3anuss T€HOMa Yy TMPOKAPUOT M DYKApHOT. Perymanus akTUBHOCTH TE€HOB Y
npokapuoT. ['unoresa onepona (®. XKakob, XK. Mano). Perynsius 0OMEHHBIX MPOLIECCOB
B KieTke. KineTouHslil romeocras.

Bupycsl — HeksieTouHble (OPMBI KU3HU U 0OIUraTHble napasutbl. CTpOeHHE NPOCThIX U
CIIOXHBIX BUPYCOB, PETPOBHPYCOB, OaKTeproQaros.

Bupycusle 3a0oneBaHusi 4enoBeka, JKMBOTHBIX, pacrenuii. CIINZ, COVID-19,

conuaJiIbHbIC U MEIUTIUHCKUC HpO6H€MBI

2.6

Knerounsnii numki, ero mepuonsl u perymauus. Matepdaza u muto3. OcobeHHOCTH
mpoueccoB, npoTrekaomux B uHTepdasze. IloaroroBka KIETKHM K  JIECTCHUIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKHI), CHHTCTUYECKHMH M  IMOCTCHHTETUYCCKUN
(mIpeMUTOTUYECKUI ) IEPUOIbl UHTEP(A3BL.

Marpuunsiii  cunre3  JHK —  perumkanwsa. Ilpuanuner  permmmkanuu  JIHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHHTE3, aHTUIAPAJIEIbHOCTh. MexaHu3Mm
permmkauun  JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepbl U Teaomepasa.
XpOMOCOMHBIN Ha0Op KJIETKM — KapuOTHUI. JIUTJIOWIHBIA W TaluIOMIHBIN HAOOPHI
xpoMocoM. ["'omosioruunbeie XpoMocoMBI. [10510BbIE XpOMOCOMBI.

Jenenne kietkn — MuTo3. CTaguum MHUTO3a M MPOUCXOASAIIME B HUX MPOLECCHl. THUIBI
muTo3a. KapruokumHe3 W UUTOKMHE3. buosormyeckoe 3HaueHuWe MuTo3a. Perynsuus
MUTOTHYECKOTO MKIIA KiIeTKU. [Iporpammupyemas kiaeToyHasi rudesib — arnomnTos.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

Opranusm Kak OMosioruyeckas CucTemMa

3.1

OAHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl M MHOTOTKaHEBbIE
OpraHU3MBI.

®dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe (BKJII0Yasi BereTaTUBHOE) U Moj0Boe. Bubl
0ecro10ro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHNUE.
[TonoBoe pa3zmHoxenue. IlonoBele kieTku, Wi ramersl. Meio3. Craaun Melosa.
[loBenenune xpomocom B Mmeito3e. Kpoccunrosep. buosornueckuii cMmbicn meilo3a u
ITOJIOBOTO Iporecca. Meio3 1 ero MecTo B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe  paszButue. l'ameTroreHe3 y KHUBOTHBIX. IlonoBble — xKeme3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CrTpoeHue
MOJIOBBIX KJIeTOK. OIUIOIOTBOPEHHE U ASMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI
OILJIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NnpuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Ctaauu sMOpHOreHes3a >KMBOTHBIX
(ma mpumepe nsarymku). JpoGnenue. Tumbl apobnenus. OcoOSHHOCTH IPOOICHHS
MJICKOMTUTAIONINX. 3apO/bIIIEBbIC JIUCTKU (TaCTpyJsIus). 3aKiagKka OpraHOoB U TKaHEW W3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHME YacTel pa3BUBAIOIIETOCS 3apojblila
(oMOproHanbHAsT WHAYKIMSA). 3aKiajka TIUlaHa CTPOCHUS >KMBOTHOTO KakK pe3ysbTar
HepapXUYeCKUX B3aMMOJCHCTBUII TreHOB. BimsHue Ha >MOpHOHANbHOE pa3BUTUE

Pa3IUUHBIX (PAKTOPOB OKPY’KAIOIIEH CpEIbl.
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Poct u pasButHe xuBOTHBIX. llocTaMOpuoHanbHblii mepuon. Ilpsimoe u Hempsimoe
pa3ButHe. PazButie ¢ Metramopdo3oM y OECHO3BOHOYHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPAMOrO U HENPSMOIO Pa3BUTHS, MX PACHpPOCTPAaHEHUE B
npupoje. Tunel pocrta )XUBOTHBIX. DAKTOPHI PErysILIUM POCTA KUBOTHBIX M YEJIOBEKA.
Craauu mOCTI3MOPUMOHATIBHOTO Pa3BUTHS y KUBOTHBIX U YeloBeKa. Ileprnoasl oHTOreHesa
YeJloBeKa.

PasmuoxxeHue u pasButue pacteHuil. ['amerodur u crnopodur. Meio3 B KH3HEHHOM
nukie pacrenumit. OOpazoBaHHME CHop B Ipoliecce Meiosza. ['ameToreHes y pacTeHHM.
Onog0TBOpPEHNE U Pa3BUTUE PACTUTENIBHBIX OPraHM3MOB. J[BOIHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHMEe M pa3BUTHUE CEMEHU. MeEXaHH3MBI PEryJsIuU

OHTOI'CHE3a y paCTeHI/Iﬁ H ) KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTAHOBJICHUA W Pa3dBUTHUA T'CHCTHUKM KaK HAYKH. OCHOBHBIE T€HETUUECKHE
MOHATHUS U CHUMBOJIbI. [ 'OMOJIOTrUYHBIC XpOMOCOMBI, aJUJICJIbHBIC I'CHbI, AJIbTCPHATHBHLIC
IIpU3HAKHU, I[OMI/IHaHTHHﬁ u peuecanHHﬁ IIPpHU3HAK, TOMO3UIoTa, réerepo3urora, 4Yucrasa
JIMHHA, FI/I6pI/IIII>I, I'CHOTHII, (1)GHOTI/IH. OCHOBHBIC METOJAbI TCHCTHUKHU: FH6pHI{OJIOFH‘~I€CKPIﬁ,

LII/ITOJIOFI/I‘ICCKPlﬁ, MOJ'IeKy.]'ISIpHO'l"CHCTI/I‘IeCKI/Iﬁ

3.3

3.4

Monorubpunnoe ckpemBanue. I[lepBblii 3akoH MeHAenss — 3aKOH eXuHOOOpa3us
ruOpuoB nepBoro mnokosieHus. IlpaBuno nomuuupoBanus. Bropoil 3akon Mennens —
3aKOH  paclIelyIeHus TNpu3HaKkoB. lluTosormyeckue OCHOBBI ~ MOHOTHOPHIHOTO
cKpenuBaHus. [ unmoresa 4uCTOTHI raMer.

AHanmusupyromee — ckpemmBaHue.  [IpoMeXyTOYHBIM  XapakTep  HACJEIOBAHMS.
Paciuennenue npu3HaKkoB U HEIIOJIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemuBaHue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJeIoBaHus NpU3HaKoB. [{uTonornyeckre 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CuennenHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuenyieHHOe Hacie10BaHHe
IEHOB, HAPYIICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPENEIECHUS M0JIa. AyTOCOMBI U IIOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHBIN M reTeporaMeTHBIN 1moi. ['eHeTndeckas CTpyKTypa MOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enotun kak wnenocrtHas cucrema. [limelorponuss — MHOXECTBEHHOE JCHCTBUE TI€HA.
MHOXEeCTBEHHBIN aJUICIIA3M. Bsaumozpeiicteue HEaJlIEIbHbBIX TEHOB.

KommiementaprocTs. Onucras. [lomumepus

B3aumoneiictBue reHotuna u cpeabl npu  (opmupoBaHuM ¢eHoruna. M3MeH4YnBOCTh
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE MpU3HAKW. Buiasl W3MEHYMBOCTH:
HEHACJIeICTBEHHAs! U HACJIE/ICTBEHHASI.

MomudukanonHas M3MEHYMBOCTh. Poib cpensl B (OPMUPOBAHHUU MOIU(PHKAIMOHHON
m3MmeHunBocTH. HopMa peakimu npu3Haka. BapuarnyonHsIi psin v BapranmoHHas kpusas (B.
Noranncen). CpoiictBa MOIU(UKAITMOHHOM N3MEHYUBOCTH.

I'eHoTummueckass wW3MeHUMBOCTH. (CBOMCTBA TI'€HOTUIIMYECKOM W3MEHYMBOCTH. BHIEI
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TeHOTUITHYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHass M3MEHUMBOCTH. Mei03 ¥ IOJOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTU. Ponb KOMOMHATHMBHOM H3MEHYMBOCTH B CO3JAaHHH TI'€HETHYECKOr'o
pa3Hoo0Opa3us B Ipejienax OJHOTO BUIA.

MyTanroHHass HM3MEHYMBOCTb. Buapl MyTanuili: TI'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE ¥ HMHIYLIMPOBAHHBICE MYyTalUU. SepHbIC U LUTOIUIA3MATUYECKHE MYTAallUU.
CoMaruyeckue u MoJioBble MyTanuu. [IpuurHbl BOSHUKHOBEHUSI MyTalliid. MyTareHsl U UX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. 3aKOH TOMOJIOTUYECKUX
psnoB B HaciencTBeHHOW u3MenuuBocty (H.M. BaBuios). BuesigepHas u3aMeHUMBOCTh U

HaCJICACTBECHHOCTD

3.5

3.6

3.7

Kapuotun uenmoBeka. MexayHapoaHas IporpaMma MCCIEAOBAaHUS TE€HOMA YEJIOBEKA.
Mertonpl  WM3y4eHMST ~ I€HETHMKH  YEJIOBEKa: TCHCAIOTHYCCKHI, OJIM3HEILIOBEIH,
LUTOT€HETUYECKUH,  MOMYJALHUOHHO-CTATUCTUYECKUM,  MOJIEKYJISIPHO-TE€HETUUECKU.
CoBpemeHHOe onpe/eiieHue FeHOTHIIA: IMOJIHOT€HOMHOE CEKBEHHPOBaHUE,
FEHOTUIIMpOBaHWE, B TOM uyucie ¢ noMouplo [IP-ananmn3a. HacneacTtBenHbie
3a00J1€BaHUs 4YeNOBEKa. | GHHBIE W XPOMOCOMHBIE OOJIe3HM uYejoBeKa. boje3sHu c
HACJEACTBEHHON MPEeapachoioKEHHOCTbIO. 3HAYEHUE MEIMIIMHCKOM TI'E€HETUKH B

npeaAoTBpAICHUHA U JICUCHUU I'CHCTUYCCKUX 3a00JIeBaHNH YesloBeKa. CTBOJIOBBIC KIICTKU

JlomecTukaiuss M CeNeKUus. 3apoKIEHHE CENeKIMM M JoMecTHKauuu. Yuenue H.M.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHHS W MHOIrooOpasusi KyJabTypHBIX pacTteHuil. Poib
CEJIEKIIMM B CO3/IaHUM COPTOB PacTeHUH U MOPOJA >KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH
TOMOJIOTUYECKUX PsIOB B HacieAcTBeHHOW m3meHunBoctd H.M. BaBwuiioBa, ero 3HaueHue
JUISL CENIEKIIMOHHON paboTHI.

MeTtoap! cenekiMoHHON paboThl. MickyccTBEHHBIN 0TOOp: MacCOBBIM M MHAWUBUAYAJIbHBII.
DTarnbl KOMOMHAITMOHHON CeNeKIuu. McnbiTanne mpou3BOAUTENEH 1Mo MOoToMCTBY. OTOOp
[0 TEHOTHUIy C IOMOUIbI0 OLEHKM (EHOTHMA IMOTOMCTBA W OTOOp MO TEHOTUIY C
nomMonipto ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEeIeKIMOHHOM paboThl. PaguanuoHHBIA U
XUMUYECKUM MyTareHe3 KakK HCTOYHHUK MYTalMid y KyJbTYpPHBIX (DOPM OpPraHHU3MOB.
Hcnonb30BaHWe T€HOMHOTO PEIAKTUPOBAHHUS M METOAOB pekomOmHaHTHBIX JIHK mmst
MOJYYEHUS UCXOJHOTO MaTepraia il CEJIEKLIHH.

[Tonmyuenune TIOJIUIIIONIOB. BnyrpusngoBas THOpUIM3AITHSL. brmuskopoacTBeHHOE
CKpeIIMBaHue, WM HHOpuauHT. HepoicTBeHHOE CKpelrBaHue, Wik ayTOpuauHT. [ ereposnc u
ero mnpuuuHbl. Mcronb3oBaHue rereposuca B cenekuuu. OtnanéHHas THOpUIU3AIMAL.
[Ipeononenue Oecruioquss MEXKBHIOBBIX THOpPUAOB. JIOCTHKEHMS CENEKUUM pacTeHUd |

KMBOTHBIX
O6L€KTBI, HCIIOJIB3YEMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KICTOYHBIC M TKaHCBBIC KYJBTYPHL,

MHUKPOOPIaHU3MBbI, UX XapaKTEepUCTHKA. TpaguloHHas OMOTEXHOJIOTHS: XJjeOoledyeHue,

MOJy4YE€HHE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEIHE. MHKPOOHOIOTHYECKU CHHTES.
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OOBeKTbl MHUKpOOMOJOrHYeckux TexHojoruil. IlpomsBoacTBO Oenka, aMHHOKHCIOT U
BUTAMUHOB.  VICKYCCTBEHHOE  OIUIOAOTBOpPEHHE. PEKOHCTpyKUHsS — AWLEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCIJIAaHTALIMH JIEP KJIETOK.

XpOMOCOMHasA ¥ I'eHHasi MHXeHepus. VICKyCCTBEHHBIN CHHTE3 reéHa U KOHCTPYMPOBaHUE
pexomOunanTHbix JIHK. JlocTwkeHHMs W TEPCIEKTHBBI XPOMOCOMHOW H TeHHOH

HWHXXCHCPUU. MGI[I/II_[I/IHCKI/IG ouoTrexHonoruu. Mcnoiib30BaHUE CTBOJIOBEIX KIIETOK

CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

4.3

buonorudeckoe pasnoobpasue opranu3mMoB. COBpeMEHHasi CUCTEMa OPraHU4YeCKOro MHpa.
[Tpunuunsl  knaccupukanuu  opraHu3mMoB. (OCHOBHBIE CHCTEMAaTHYECKHE TIPYIIIbI
OpPraHU3MOB.

OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHblEe TIpUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYrue MPOTHUCTHI.
KononuanbHble opraHu3Msel. [IBH)KEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHUu3MOB. Pa3ipakumocTth y

OAHOKJICTOYHBIX OPIraHU3MOB. Taxcucer

MHoroxkieTo4yHble pacTeHHs. B3auMOoCBA3b 4acTel MHOTOKJIETOYHOIO Opranusma. TkaHu,
OpraHbl U CUCTEMBI OPTaHOB MHOT'OKJIETOUHOrO opranu3ma. OpraHusm Kak €JMHOE LIEIIO0e.
Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAsA, MOKpPOBHaf,
IpOBOJAINAsA, OCHOBHas, MexaHuuyeckas. OcoOEHHOCTH CTpoeHus, QYHKIMA U

PaCIOJIOKCHU A TKaHEH B OopraHax paCTeHI/Iﬁ

BererartuBHble ¥ TeHEpAaTUBHBIE OPTraHbl pacTeHUN. PYHKIUHA OPraHOB U CUCTEM OPIaHOB.
Kapkac pactenuii. [I[BHKEHHME MHOTOKIETOYHBIX PACTEHUH: TPONU3MBI W HACTHM.
[Toryonienue BOABI, YIJIEKUCIIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSAMH. [[pIxaHue
pacrenuil. /ludpdy3us razoB uepe3 MOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CUCTEMBI
pacteHuil. Belnenenue y pacTteHuil. 3amiura y MHOTOKIETOYHBIX pacTeHMid. Kyrukyia.
CpencTBa macCUBHOW U XMMUYECKOH 3alTuThl. OUTOHITUIBI.

Paszgpaxxumocte M perynsauus y oOpraHu3moB. PasgpaxxumocTte W perymsauus y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBEI€ BemiecTBa U UX 3HAUCHHUE

4.5

MHOroKJIETOYHbIE KWUBOTHbIE. B3anMMOCBA3b 4YacTeid MHOTOKJIETOYHOrO OpraHu3Ma.
TkaHu, Opranbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusM Kak eIMHOe
nemoe. I'omeocrta3d. TkaHM JKHUBOTHBIX M YeJOBeKa. THIIBI JKUBOTHBIX TKaHEH:
SMUTENNANbHAS, COCIWHUTENbHAs, MbIlIeuHas, HepBHas. (OCOOEHHOCTH CTPOCHHS,

(GYHKIUI ¥ pacoioKeHUs TKaHEH B OpraHax >KUBOTHBIX U YeJIOBEKa

4.6

Oprasbl ¥ CHCTEMBI OPTaHOB XUBOTHBIX. DyHKIMK OpraHoB M cuctem opraHoB. Omopa
Tena opranu3MoB. CkeneThl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX dKUBOTHBIX. HapyxHbIil
Y BHYTpeHHUH ckeneT. CTpoeHHe U TUIIbl COeTMHEHHS KOCTEH.

JBM>KeHne MHOTOKJIECTOYHBIX JKHMBOTHBIX. IIlnTaHue >KMBOTHBIX. IIuTaHWe MO3BOHOYHBIX
KUBOTHBIX. JIpixanue xuBOTHBIX. KoxkHOE nbixanue. XKadepHoe u 1€rouyHoe IbIXaHue.

I[LIX&HI/IG ITIO3BOHOYHBIX KHWBOTHBIX. 3BOJIIOI_[I/IOHHOC YCJIOKHCHUEC CTPOCHUA JIETKUX
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II03BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHas cUCTEMa 4YelloBeKa. MexaHu3M BEHTUIISLUU
JErKUX y NTUL U MIIEKONUTAIOMX. TpaHCHOpT BeleCcTB y OpraHu3MoB. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHas cuctema um e€ opransl. KpoBeHOCHas cuctema
MIO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpauieHus. OBOJIOLHOHHBIE YCIOKHEHHS
CTPOEHHUsI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX. BBIZClIEHHE y OpPraHU3MOB.
Boigenenne y xuBoTHbIX. CokxparurenbHble Bakyosud. Oprabl BblieneHus. CBs3b
IIOJIOCTH T€JIa C KPOBEHOCHOM U BBIJCINUTEIBHON CUCTEMAMU. Brlenenne y N03BOHOYHBIX
JKUBOTHBIX. 3aIIUTa Y MHOTOKJICTOYHBIX KMBOTHBIX. [IOKpOBBI M MX IPOU3BOHBIE.
PasgpaxxuMocTe M perynsnus y OpPraHu3MoB. PasgpaxuMocTe y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3napakMMOCTb M peryisiliis y MHOTOKJIETOYHBIX PaCTECHUU.
PocToBbI€ BelecTBa U MX 3HaYCHUE.

HepBHas cucrema u peduieKTopHas peryyisuus y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas
cucremMa U €€ OTHeNbl. OBOJIOLUOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOH CHCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputmoB u mporpamm Ui 3¢p(ekTuBHONH (DyHKIIMOHAIBHONW aHHOTALUU
I€HOMOB, TPAHCKPUIITOMOB, IMPOTEOMOB, METab0JIOMOB MHKPOOPIaHHW3MOB, pacTEHUl,

JKHBOTHBIX U YCIIOBCKA

OpFaHI/IBM YCJIOBCKA U €10 3JOPOBLEC

5.1

Opranbl W CHCTEMBI OpraHoB uejoBeka. OTAeNbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduexktopHass ayra. be3ycnoBHble U YCIOBHBIE pPE(IIEKCHI.
['ymopanbHas perynduuss ¥ SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. Kenesbl
SHJIOKPUHHOM CUCTEMBI U MX FOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBsA3b HEPBHOM U
SHJOKPUHHOM cucTeM. [ 'mnoranamo-runodusapHas cuctema. Pednekc u pediiekTopHas

nyra. be3ycnoBHbIE U YCTIOBHBIE pedIeKCh

5.2

3amuTta opraHu3zMa oT Oone3Heill. mmyHHas cucrema denoBeka. KileTouHblit u
ryMOpajbHbI UMMYHHUTET. BpoxkaEHHBIN, TPUOOPETEHHBIN criennruyecKuii UMMYHUTET.
Teopust knoHanbHO-cenekTuBHOro MMMyHuTeTa (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHl OpraHu3MoB. Poib BpOXKAEHHOIO HMMMYHUTETa B PAa3BUTHHU

CHUCTEMHBIX 3a00JIEBAHUI

5.3

KpoBeHnocHas cucrema u e€ opranbl. Cepjie, KpOBEHOCHbIE COCYAbl U KpoBb. Kpyru

KpoBooOparieHus. Pabora cepama u e€ perynsius

5.4

Jlpixanue yenoseka. Juddysus razoB yepes noBepXHOCTh KJIETKU. J[pIxaTenbHas cucrema

yesoBeKa. JprxaTenbHas MOBEepXHOCTh. Perysmus apixanus. [[pxaTteabHbie 00bEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHCTEMaA YCJIOBCKa. OT)IeJ'H)I MUIICBAPUTECIBHOI'O TpakKTa.

HI/IH_ICBapI/ITeJILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC N BHYTPUKIICTOYHOC MUIICBAPCHUC

5.6

ITokpoBel u wux mnpousBoaHbie. Opranbl BblaeneHus. [louku. CrpoeHne u
¢yHkunonupoanue HeppoHa. DPuiIbTpanus, ceKpeuus U OOpaTHOE BCACBIBAHUE Kak

MeXaHU3MBbI paboThl OpraHoB BbiAeaeHU. OOpa3oBaHuEe MOYHU y YETIOBEKA
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5.7

JIBu>KeHHe yenoBeKa: MblleuHas cuctema. CkeneTHbIe MBI U uX padota. CTpoeHue u

TUIIBI COEIMHEHNS KOCTEN

Teopus 3Bontonuu. PazBuTtue xnu3HU Ha 3emie

6.1

6.2

OpomonnonHas teopust Y. lapsuna. [Ipennocbuiku BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb
Y HayyHad nesTenbHocTh Y. J[apBuHa.

JBwkymue cuiabl sSBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTh
pPa3sMHOXKEHHUsI OPraHU3MOB, HACJIEACTBEHHAss M3MEHUMBOCTh, OOph0a 3a CylIeCTBOBAaHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTHYECKOM Teopuu oo (CTI). HeliTpanbHas TEOpHs SBOTIOLNH.
CoBpeMeHHass JBOJIOLMOHHAS OuoJOrus. 3HAUYE€HUE OBOJIOIMOHHON TEOpUU B

(bOopMHUPOBaHNY €CTECTBEHHO-HAYYHOW KapTUHBI MUPA

[Monmynsauus kak »JeMeHTapHas eauHula 3Bojolud. COBpEeMEHHBbIE METOIbl OLEHKHU
TEHETHYECKOTO0 pa3HooOpas3usi W CTPYKTypbl mnonymsinuid. M3MeHeHune reHOpOHIA
NOMYJSIIMM  KaK  AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOTrOo
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHble (AKTOpbl (ABWXKYLIME CUJIBI) SBOJIIOLMU. MyTallMOHHBIA Ipolecc.
KomOunaTuBHas n3aMeHUINBOCTD. J{peii) reHOB — cirydaiiHble HeHANPaBJICHHbBIC N3MEHEHHSI
4acToT ajutenel B nmomymsinuax. Jddekt ocHoBatenss. Murpanun. M301smus momyIsimid:
reorpaduueckas (IpocTpaHCTBEHHas ), Ouosiornyeckas (penpo yKTHUBHAs).

EcrectBenHbIil 0TOOp — Hampabistromuil ¢gaxTop 3BoOLUH. DPOPMBI €CTECTBEHHOTO
oTOOopa: MABIXKYIIMNA, CTaOWIM3UPYIOUINI, pa3pblBaloliuil (Iu3pynTuBHbIN). [lomoBoii
ot0op.

[TpucnocoOaeHHOCTh OpPraHW3MOB KakK pe3yiabTaT MHUKpOIBOJOLUUH. BO3HHKHOBEHME
IpUCIIOCOOTeHUH Yy OpraHu3MoB. Apomopdo3bl U uauoagantanuu. I[Ipumepsl
pUcrnocoOaeHn y oprann3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputepunm u crpykrypa. BumooOGpasoBaHue Kak pe3yiabTaT MUKPOIBOJIOLUH.
W3onsauus — kimodeBoil ¢aktop BumooOpasoBanus. IlyTu u crocoObl BU1000pa30BaHMS:
ajutonaTpudeckoe (reorpaguieckoe), CUMIATPUIECKOE (IKOJIOTHYECKOE), «KMTHOBEHHOECY
(monumonan3zanus, rudpuansans). JJIMTeIbHOCTh BOTIOIMOHHBIX TPOLECCOB.
MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Pone  3BOMIONIMOHHON OHoOJOrMM B pa3paboTKe HAy4yHBIX METOJOB COXPaHEHHS
O6ropazHoo0pasusi. MUKpO3BOJIOLKS U KOIBOIIOIMS apa3uTOB U UX X031€B. MexaHU3MBbI

(hopMHUPOBaHUS YCTONIMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH

6.3

MeTtop! 3ydeHHs] MaKpodBoJtoLnU. [lanieoHTONOrHYecKe METO Il U3yUEHUS BOJIOLIUH.
[lepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpapuyeckue metonsl u3yueHus osBoiouud. CpaBHeHue (uopsl U ayHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue oOmactu 3emau. Buabl-sHaemukn u
PEJIUKTBHI.

DOMOpHOIOTHYECKHe M CPABHUTEIHLHO-MOP(OIOTHYECKHE METOJbl M3YyUEHUS SBOJIOLUH.
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6.4

'eneTnyeckne MeXaHU3Mbl HBOJIIOIMUM OHTOI€HE3a M TOSBJICHUS 3BOJIOLMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbl. PynuMeHTapHble Opraibl U
aTaBU3Mbl. MoOJEKyIIpHO-TeHETUYECKUE, OMOXMMHUYECKHE U MaTeMaTH4YEeCKHE METOJIbI
M3Y4YEeHUs DBOJIONUHU. ['omosjoruunble TeHbl. COBpEeMEHHBIE METOAbl MMOCTPOCHHUS
(UITOTECHETHYECKUX JICPCBBEB.

XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.

O6mue 3axkoHOMEepHOCTH (TpaBuiia) 3Boionu. HeobpaTuMocTs 3BOMIOIMH. ATaNTHBHAS

paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOIIUN

Hayunble rumoTe3sl MpPOMCXOXKIEHUS KU3HUW Ha 3emiie. AOGUOreHe3 M MaHCIEePMUS.
JloHayuHble TpEJICTaBICHHUS O 3apOKISCHUM KU3HU (KpeauuoHu3Mm). [l'umoresa
MOCTOSSHHOTO CaMO3apOXKACHUS XU3HU M €€ onpoBepkeHue omnbitamu . Penu, JI.
Crnamrannanmy, JI. [Tacrepa. [IpoucxoxkaeHue )KU3HU U aCTPOOHOJIOTHS.

OcHoBHbBIE 3Talbl HEOPraHUYECKOi 3Bomtonuu. [lnanerapHas (reosorudeckas) 3BOJTIOKS.
Xumuyeckass  SBONMIONMSA.  AOHOTeHHBIH  CHHTE3  OpPraHUYECKUX  BEUIECTB U3
Heoprannueckux. OneiT C. Musiepa u I'. FOpu. O0pa3zoBanue moauMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A.W. Onapuna, runote3a nepsuyHoro OynboHa J[x. XonneiiHa,
reHetuyeckas rumnote3a I'. Mémnepa. Pubosumser (T. Uek) u rumoresa «mupa PHK» V.
I'un6epra. opmupoBaHre MEMOPaH U BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopus 3emiin u Meronapl €€ wu3ydeHus. Vckomaemble OpraHM4ecKHE OCTaTKU.
I'eoxponomorust u e€ wmeroasl. OTHoOcUTeNbHAas M aOCONIOTHAs TEOXPOHOJIOTHS.
I'eoxpoHosIornueckas 1mkasua: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHbie sTanbl oprannyeckoil sBosonuu. IlosBieHue U 3BOJIOLNS NEPBBIX KIIETOK.
Opomtorusi  Mertabonu3Ma. Bo3HukHOBeHue mepBbIX 3KocucTeM. CoBpeMeHHbIE
MHUKpPOOHbBIE OHOIUIEHKM Kak aHajor MepBbIX Ha 3emiie coolbmecTB. CTpOMAaTOIUTHI.
[IpokapuoThl U H3YKapUOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLHUOHHOE MPOUCXO0XKJIEHUE BUPYCOB.
[IponcxoxaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONUM BbICHIMX pacTeHuil. OCHOBHBIE apoMoOp(o3bl pacTEHUH.
Beixon pactenuit Ha cymy. [losiBIIeHHE CITOPOBBIX PACTEHHM M 3aBOEBAHWE UMH CYIIU.
Cemennble pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tamnbl SBOJIIOLUMU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3ppIB — NOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie
XOp/IOBbI€ KUBOTHbIE. JKW3HB B BOJE. OBOJIONMUSA NO3BOHOYHBIX. [IpomcxoxaeHue
amubmit u pentwmid. [IporcxoxaeHue MIEKONUTAOMUX U OTHULL. [IpuHIKI KIr0YeBOro
apomopdo3za. OcBoeHne 6eCrI03BOHOYHBIMU U IO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.
Pa3BuTHe xn3HM Ha 3emiie 10 3paM U IEPUOAAM: apXel, TPOTEPO30H, NaIe0301, ME3030H,
KaitHO301. OOmas XapakTepUCTHKa KIIMMaTa U TeoJornueckux mpoieccoB. [losBienue u

paciBeT XapaKTEepHBIX OPraHW3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBUS U BIUSHUE Ha
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ra30BbIi COCTaB aTMOC(EPHI.
MaccoBbie BBIMHpaHHS — JKOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuumHBI U CIEACTBHS

MaCCOBBIX BBIMHpaHHﬁ. COBpeMeHHBIﬁ 9KOJIOTHYECKUM Kpu3uc, €ro 0COOEHHOCTHU

6.5

Pa3nens! u 3anaun antpononorud. Metoapl antpornosnorud. CTaHOBIEHUE MTPEACTABICHUM
0 IPOUCXOKACHUY uesioBeka. COBpeMEHHbIE HAYUYHbIE TEOPHH.

CxonctBo  yenmoBeka € JKMBOTHBIMHM. CHCTEMaTHMUYECKOE IIOJIOKEHUE — 4YeJOBEeKa.
CBueTenbCcTBa CXOJCTBA YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIBbHO-MOP(OJIOTHYECKUE,
aMOpuroNIoTHYECKUe, (PU3HOIOro-OnoXuMUIecKre, mopeneHdeckue. OTIMIus 4eIoBeKa OT
KUBOTHBIX. [IpAMOXOXJE€HHME M KOMIUIEKC CBSI3aHHBIX C HUM IIpPU3HAaKoB. Pa3Butue
TOJIOBHOT'O MO3Ta ¥ BTOPOM CUTHAIBHOM CUCTEMBI.

JBwxkynme  cuiabl  ((hakTOphl)  aHTPONOreHe3a:  OMOJOTMYECKHE,  COIHMAaJIbHBIE.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJAMM AaHTPOIOreHe3a. ABCTPAJONUTEKM — JIBYHOTHE MPEIKH JIHOJEH.
YenoBek yMenblid, NEepBble M3rOTOBIEHUS OpyAuil Tpyaa. UenoBek NpsAMOXOAAMUN U
MIEPBBIA BBIXOJ JIFOJICH 3a npenenbl Appukn. YenoBek redaensoeprekuii — o0mmid mpeaok
HEaHJIepTaJIbCKOI'0 YEJIOBEKA U YeIoBeKa pa3yMHOro. UenoBek HeaHIepTalIbCKUN KaK BUJ
oA XOJIONHOTO KiMMaTra. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JEHHCOBCKHIA
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpUky.

DOBONIOIMS COBPEMEHHOI'O 4YesloBeKa. EcTecTBEHHBIM OTOOp B MOMYJALMSIX YEIOBEKa.
MyranuoHHblii mpouecc U noaumop¢usM. IlonmynsiuMoHHBIE BOJNHBL, Jpei¢ TeHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJIALUSIX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue pachbl. [loHstre o pace. bonbiime pacel: eBporneoujHas (eBpasuiickas),
aBCTpaJiO-HErpoMiHasl (SKBaTOpHalibHAsl), MOHIOJIOMAHAsA (a3MaTCKO-aMEepHUKaHCKas).
Bpems u myTH pacceneHus yenoBeka 1o ruiasetre. EquHcTBo uenoBedeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IpHcrmocoOIeHHOCTh 4YeloBeKa K Pa3HBIM  YCIOBHSM
OKpYy>karolel cpenbl. BiausiHue reorpaguueckoii cpenbl U Apeiida reHoB Ha MOP(OIOTHIO

1 (U3HOJIOTHIO YeIOBEKa

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosnoruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Mertoab! skosioruu. [loneBble HaOMOAEHUS. DKCIEPUMEHTHI B HKOJOTHH: MPUPOIHBIE U
nabopaTtopHble. MoJenupoBaHUEe B SKOJIOTMU. MOHHUTOPUHT OKPYKAIOLIEH Cpebl:

JIOKAJIbHBIN, pErMOHAJIBHBIN U II100aTbHBIH

Okonornyeckue (akToppl W 3aKOHOMEpHOCTH MX jAedcTBus. Knaccudukanums
9KOJIOTMUECKUX (aKTOpOB: abMOTHYECKHe, OMOTHYEeCKue, aHTponoreHsHsle. OOmue
3aKOHOMEPHOCTH JIeHCTBUSL dKojornyeckux (akrtopoB. IlpaBuno wmmaumyma (K.
Mnpenrens, 0. JIn6ux). TonepaHTHOCTb. DBPHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Aobunornueckue akropbl. CBeT Kak sKoIOoruueckuii Gpaxrop. JleficTBue pa3HBIX y4aCTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. DKOJOTHYECKUE TPYIMIbl PaCTEHUI U )KMBOTHBIX IO

OTHOIIEHUIO K cBEeTY. CUTHaJIbHAS pOJib cBeTa. POTONMEPHUOIU3M.
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7.3

Temmneparypa kak skosorndyeckuil ¢akrop. JlelicTBHe TemmepaTypbl Ha OPTraHU3MBIL
[ToiKknuIOTEPMHBIE ¥ T'OMOHOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBI.

BrnaxkHocTts kak skosoruueckuil ¢axtop. Ilpucnocobnenus pacreHuil K MOALEP)KaHHIO
BojHOro Oamanca. Kimaccudukamusi pacteHuidi 10 OTHOIIEHHIO K Boje. IIpucrocoOneHus
YKMBOTHBIX K U3MEHEHUIO BOJHOI'O PEXXHUMA.

Cpenpl 0oOMTaHUS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAsA, MOYBEHHAs, INTyOMHHAs
MOJIIOYBEHHAs, BHYTpPUOpPraHW3MeHHas. DU3NKO-XUMHUECKUE OCOOEHHOCTU  Cpea
obutanus opranu3mMoB. IIpucnocoOnenust OpraHu3MoB K KH3HH B Pa3HBIX CpEAax.
buonoruueckue putmel. BHemnue u BHyTpeHHHE puTMbl. CyTOUHBIE M TOJUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN KU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsTre o xuzHeHHOU ¢opme. XKuzHeHHble GopMBI
pacTeHUii: 1epeBbsl, KYCTapHUKH, KyCTAPHUUYKHU, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPABBI.
XuzHeHHble (GOPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTEL.. OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HHU.

buornueckue ¢dakroppl. Buapl OHOTHYECKHMX  B3aHMMOAEUCTBUH:  KOHKYpPEHIMS,
XMIIHAYECTBO, cuMOMo3 u ero ¢opmbl. IlapasuTusMm, Koomepauusi, MyTyalu3M,
KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxjeOHm4ecTBO). Herpoduueckue B3anMoneiCTBHS
(Tommueckue, popuueckue, padpuueckue). 3HaueHUE OMOTUUECKUX B3aUMOJCHCTBHUI ISt

CYIICCTBOBAHUA OPraHU3MOB B CpEAC oOuTaHus. HpI/IHLII/IH KOHKYPCEHTHOI'O UCKJIFOUCHUA

DKOJOTHYECKHE XapaKTepUCTUKK monymsuuu. [lomymsmus kak OuMojorudeckasl CUCTEMA.
Ponws HeogHOpomHOCTH cpenbl, (GU3UIECKUX OapbepOB U OCOOCHHOCTEH OMOJIOTHH BUIOB B
(hOpMHUPOBAHUH TMPOCTPAHCTBEHHOW CTPYKTYpbl monyisiiuid. OCHOBHBIE TIOKa3aTeln
MOMYJISLUNA: YUCIEHHOCTD, INIOTHOCTh, BO3pPACTHAas U NOJIOBAask CTPYKTYpPa, POKIAAEMOCTD,
MIPUPOCT, TEMII POCTa, CMEPTHOCTH, MUTPALIUSL.

Dkoyiornyeckasi CTpykrypa momyisiuu. OlleHKa YHCICHHOCTH Tomnyisuuu. [[nHamuka
NOMYJISAUUA U €€ peryisinua. buoTmdyeckwii moteHuuan nomyiaanuu. MojaenrupoBaHue
JUHAMUKH Tonmynsinuu. KpuBble pocTa YMCIEHHOCTH monyssiiuu. KpuBble BbLDKMBaHUS.
Perynsmus 4ucneHHOCTH TOMYNSALUNA: Poiib (AaKTOPOB, 3aBUCAILINX W HE 3aBUCALINX OT
IJIOTHOCTU. DKOJOTHYECKHE CTpaTeruu BUI0B (r- 1 K-ctparerun).

[Tonsitue 00 oKoyormueckoi Humie BuAa. Mectoobutanue. MHoOroMmepHas MOJETb
skosiornyecko Humm  JDx.JM. XarumHcoHa. Pa3mMepel  OKOJOTMYECKOM  HHILH.
[ToreHmanpHas U pealn30BaHHAs HUILLIN.

Bun kak cucrema momymnsiumii. Apeaibl BHAOB. BUIbl M HMX KW3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH TOBEACHUS M MHIpPalMil KUBOTHBIX. buojornueckue HWHBA3UU

YYKCPOAHBIX BUIOB

7.4

CoobmectBa opranu3mMoB. brorieHo3 u ero crpykrypa. CBS3uM MEXIy OpraHu3MaMu B
Ouoreno3e. DkocucreMa Kak OTKpbITas cucrtema (A.Jlx. Tencnn). DyHKIMOHAIBHBIE

OJIOKM OpPraHU3MOB B DKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue
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7.5

ypoBHU. Tpodudeckue nenu u cetu. AOHoTHIeckne O1I0KH 3KocucTeM. [I0YBBI U WUITBI B
sKocucTemMax. KpyroBopoT BemecTB U MOTOK SHEPTHH B IKOCUCTEME.

OcHoBHBbIE IIOKa3aTeIM 3KocUcTeMbl. bruomacca 1 mpoyKius. DKOJIOTH4eCKrue TUpaMU bl
qucen, OMoMacchl U SHEPTUU.

HamnpaBnennsie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIecchr. [IepBuuHbIe U BTOPHYHBIE
CYKIECCUM M WX NPUYMHBL. AHTPOINOTCHHBIE BO3JCUCTBHA Ha cykueccuu. KimmmakcHoe
coo01ecTBo. buopaznooOpasue U MoJIHOTa KPYroBOPOTA BELIECTB — OCHOBA YCTOMUMBOCTH
COOOIIIECTB.

[TpupoaHble 3KOCUCTEMBI. AHTPOIOTEHHBIE 3KOCHUCTEMBL. ATpPOIKOCHCTEMA. ATPOLEHO3.
Paznuuunst MeXay aHTPONOTeHHBIMH U IPUPOJIHBIMU YKOCUCTEMaMHU.

VYpb6oskocucremsl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayna.
CunaHTponu3anusi Topojackoil ¢ayHbl. buomormueckoe M XO03SHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc »sHepruM M BELIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOWYMBOCTh
OpPraHU3MOB, MOMYJALUNA U HKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M AHTPONOICHHBIX

BO3JEUCTBUN

buocdepa — oOmennanerapras o6osouka 3eMiu, IJi€ CYIIECTBYET WJIM CYIIECTBOBAJa
xu3Hb. Yuenue B.U. Bepranckoro o 6mochepe. Odnactu 6uocdeps u e€ coctas. JXKusoe
BEIIECTBO OMOCGEPHI U ero (PyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs 6rocdepbl. OcoOeHHOCTH Ornocdepsl Kak Irio0albHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Omocdepe. KpyroBoporel Bemiects u
OMOoreoXMMHUECKHe HUKIIBI (YriiepoJia, a3ota). PUTMHUUHOCTS siBIIeHUH B Ouocdepe.
3oHanbHOCTh Ouochepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJpPA, XBOHHbIE
Jeca, CMEUIaHHbIe U IIHPOKOJIMCTBEHHbIE JIeca, CTEIU, CABaHHbBI, ITYCThIHH, TPOIHUYECKUE
neca, BbICOKOropbs. Kinumar, pactuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa ¥ (YHKIMS JKMBBIX CHCTEM, OIICHKAa HX PECYpCHOr0 TMOTEHIHaIa W

ouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3HCHl W WX TNpUUMHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOHM cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nouBbl. OXpaHa NOUBEHHBIX pecypcoB. I3meHeHHe
KJIMMarTa.

AHTpPONIOTEHHOE  BO3JCHCTBME Ha pACTUTENbHBIM W JKUBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U JKUBOTHOrO MUpa. OCHOBHBIE NPUHLMIIBI OXpaHbl Ipupoasl. KpacHbie
kHuru. Ocobo oxpansemsle npupoanbsie Teppuropun (OOIIT). boranuueckue caasl u
300JIOTUYECKUE TTapKH.

OcCHOBHBIE IPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA M MPUPOALL. PanmonansHoe

MIPUPOJIOTIONB30BAaHUE U COXPAHEHUE OMOJIOTMUYECKOTO Pa3sHOO0pa3us 3eMiIu

65




[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanms
K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl
cpemHero o0Iero oopa3oBaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

1

CdopMUpOBaHHOCTH 3HAHWA O MECTE U POJM OMOJIOTHMH B CHCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMU COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTUHBI MHpa, B
MO3HAHUY 3aKOHOB MPHUPOJIBI U PEIICHUH KU3HCHHO BAXKHBIX COIMATbHO-ITHUECKUX,
SKOHOMMYECKUX, OSKOJOTMYECKHX IMpoOJieM YeJIOBEYeCTBA, a TaKXKE B PEUICHUU
BOIIPOCOB PAIMOHATBHOTO TMPUPOJIONOIB30BAHMS, B (POPMUPOBAHUU I[IEHHOCTHOTO
OTHONICHUSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIA/J€ POCCUHUCKUX U 3apPYOEIKHBIX
YYEHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHU

Bnanenue cucremoil 3HaHME 00 OCHOBHBIX METOJAX HAYYHOTO IIO3HAHMS,
UCIIONIb3YEMBIX B OHOJIOTHUECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, U3MEpPEeHUE, MPOBEICHUE HAOIIOICHUN ); CITOCOOAMU BBISIBJICHUS U OIICHKU
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPSITh MX SKCICPUMEHTAIBHBIMU CPEIICTBAMH,
dbopMynupys Leib UCCIeA0BaHUS, aHATU3UPOBAThH OTyYEHHBIC PE3yIbTaThl U JAeNaTh
BBIBOJIBI.

BrisiBiaeHre 3aBUCHMOCTH MEXIY HUCCIEIYyeMbIMH BEITHYMHAMHU, OOBICHEHUE
MOJIYYCHHBIX PE3YJIHTATOB M (POPMYITUPOBAHKE BHIBOJIOB C MCIIOIH30BAHUEM HAyUHBIX
MOHATHUH, TEOPUM U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOH OMONOTMYECKMX 3HAHUH, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIararone OUOJOTHYECKHE TEPMUHBI U MOHATUS (KHU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BuJ, HOMYJISAMS, SKOCUCTEMa, OMoLleH03, Obuocdepa; MeTabosIn3M,
rOMEOCTa3, KJIETOUYHbI HMMYHHUTET, OMOCUHTE3 OeTKa, OMOIOIUMEPHI, TUCKPETHOCTD,
CaMOpEryJiAlus,  CaMOBOCIPOU3BEACHUE,  HACIEICTBEHHOCTb,  WU3MEHYMBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

O6uonornyeckue Teopun: kierouHas teopus T. llIBanna, M. lllneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTUBHOro ummynurera I1. Opnux, MU.J. MeunnkoBa, XpoMocoMHast
Teopusi HacineacTBeHHocTH T. Moprana, 3akoH 3aponsimeBoro cxonacrsa K. bopa,
3BOMIONMOHHAA Teopuss Y. JlapBuMHA, CHMHTETHYECKas TEOPHs HBOJIIOLUU, TEOPHUS
antpororeHe3a Y. Jlapsuna; teopusi Ouoreonenoza B.H. CykaueBa; yuenue H.U.
BaBunoBa o neHTpax MHOroo0paszus W HPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUH,
yuenue A.H. CesepuoBa 0 NyTAX UM HaNpaBlIEHUSAX 3BOJOLUH, ydeHue B.J.
Bepnanckoro - o 6nocdepe); 3akoHbI (€AMHOOOpA3Usi MIOTOMKOB TMIEPBOTO TTOKOJICHHS,
pacIleIUIeHUs] TPU3HAKOB, HE3aBUCUMOIO Hacle[JoBaHMs Npu3HakoB I'. Mennens;
CLEIJIEHHOTO HACJIeI0BaHMsI IPU3HAKOB U HAPYIICHHUS CLETUIeHHs TeHoB T. Moprana;
TOMOJIOTMUECKUX pAJOB B HacieAcTBeHHOM u3MmeHuunBocth H.M. Basunosa;
reHetTudeckoro pasHoBecus Jx. Xapau u B. BaiinOepra; 3apoapimeBoro cxoactsa K.
Bbapa; buorenerndeckuii 3akoH 3. ['exkensi, . Mromnnepa);

MPUHIINIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyma lO. JInOuxa, 5KOJOTHYECKOW MUpaMuibl Yuces, OuomMaccel U
SHEPTHH);

runote3sl (koarepBaTHoii A.M. Omapuna, mepBuunHoro Oynbona Jx. XomjeiiHa,
mukpochep C. Doxkca, pudozuma T. Yek)
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YMeHue pemiatb TMOWCKOBBIE OWOJIOTMYECKHE 3a7aud; BBISIBISATH MPUYUHHO-
CJICICTBEHHBIC CBS3M MEXIY HCCICIYEMbIMH OHOJOTHYCCKUMH OOBEKTaMH,
MPOLIECCAMU U SIBICHUSMH; JI€JaTh BBIBOJbI U IPOTHO3bI HA OCHOBAHUH IMOJTYYEHHBIX
PE3yIbTATOB;

COCTaBJISITh TEHOTUITUYECKUE CXEMbI CKPEIIUBAHUS JIJISl PA3HBIX TUIIOB HACJIEIOBAHUS
MIPU3HAKOB y OPraHU3MOB, COCTaBIIATh CXEMBbI IIEPEHOCA BEIIECTB M HDHEPTUU B
sKOCUCTEeMax (LN MUTaHUs, UIIEBbIE CETH)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEXKTY CTPOCHHEM U (DYHKIIUSIMU: OPTaHOUIOB,
KJICTOK Pa3HbIX TKaHEH, OpraHaMu M CUCTEMaMH OPIaHOB Y PACTCHHM, )KMBOTHBIX U
YeNOBeKa; MEXIy OJTamamMu OOMEHa BEIIEeCTB; JTalaMH KIETOYHOTO IHKIA H
YKU3HCHHBIX ITUKJIOB OPraHU3MOB; ATAallaMH SMOPUOHATIBHOTO PA3BUTHUSL; TCHOTHIIOM H
denotunom, GeHoTUrnoM u (hakTopamu Cpeabl OOMTAHMS, MPOIECCAMH 3BOJIOIUY;
JNBWKYIIUMH CHJIAMH QHTPOIIOTEHE3a; KOMIIOHEHTAMHU pAa3JIMYHBIX 3KOCHCTEM H
MPHUCIIOCOOICHUSIMA K HUIM OPTaHW3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJICTOK MPOKAPHOT U OYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHMOTCOIICHO30B, YKOCHUCTEM H OHOC(hEepHI;
CTPOCHHUSI OPraHOB M CHUCTEM OPTraHOB PACTEHHM, )KMBOTHBIX, YEIOBEKA; IMPOILIECCOB
JKU3HEJCATCIIGHOCTH, TPOTEKAIONMX B OpraHW3Max pacTeHHWU, JKUBOTHBIX W
YeJI0BeKa; OMOJIOTHUECKHUX MPOIECCOB: 0OMEHa BeNIeCTB (MeTaboaIu3M), HHpOpMaLUK
U TPEBpAIllCHUs] SHEPTUU, OPOXKCHHs, aBTOTPOPHOrO M TETEPOTPO(PHOrO THIIOB
nuTaHus, (OTOCHHTE3a W  XEMOCHHTE3a, MHTO3a, Meio3a, ramerorcHesa,
IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, WHIWBHIYATLHOTO
pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJEWCTBUS T€HOB, TeTepO3uca; ICHCTBHIA
UCKYCCTBEHHOTO OTOOpa, CTaOWMIM3UPYIOMIETO, JBWXKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; ajsIoNaTpu4eckoro U CUMIIATPUUECKOTO BUI000pa30BaHUS;
BIIUSTHUS JIBFDKYIIUX CHJI DBOJIIOIMKA HA TEHO(MOH]I MOMYJISIIIAH;, PUCTIOCOOICHHOCTH
OpPraHU3MOB K cpejic OOUTaHUs, YepeIOBaHuUs HAIMIPABICHUN SBONIOINH; KPYTOBOPOTa
BEIIICCTB U MTOTOKA YHEPTUU B IKOCHCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHHA BBIACIATH CYHICCTBCHHBIC IMPU3HAKH BUPYCOB, KJICTOK
MPOKAPUOT M DIYKAPHOT; OJHOKIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHUOB,
OMOTeOIeHO30B M DKOCHCTEM; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEHIECTB U
MpeBpalleHrs] YHEPTUH B KJIEeTKe, (OTOCHHTE3a, TUIACTUYECKOTO U YHEPTEeTUUECKOTO
oOMeHa, XeMOCHHTE3a, MHTO3a, MekH03a, OIJIOJJOTBOPCHHUS, PA3BUTHS W PA3MHOKCHUS,
WHAWBUAYAIbHOTO Pa3BUTHUSL OpraHm3Ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BHI000pa30BaHMs, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie
oOWTaHUs, BIUSHUS KOMIIOHEHTOB OJKOCHCTEM, AaHTPOIOTCHHBIX W3MEHEHHH B
9KOCUCTEMAaX CBOCH MECTHOCTH, KPyroBOPOTa BEIICCTB M IMPEBPAILICHHUS SHEPTHH B
ounochepe

YMeHue  UCNONB30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OMOJOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY JJI OO0Ka3aTCJIbCTBA POACTBA OPTraHU3MOB Pa3HbIX
CHCTEeMaTHUYECKHX TPYII; B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS; €IMHCTBA
YeJIOBEYECKUX pac; HEOOXOJMMOCTH 3JI0POBOTO 00pa3a JKU3HH, COXpaHEHHS
pa3HOO00pa3usi BUAOB M JKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPUPOIBI H
YeJI0BEYECTBA

YMeHHe KpUTHYECKH OIICHMBAaTh HWH(GOPMAIMIO OHOJIOTHYECKOTO COJEPKAHUS;
UHTEPIPETUPOBATh ITHUECKUE ACIEKThl COBPEMEHHBIX MCCIEIOBAHUN B OMOJIOIMH,
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MeIuIuHe, OMOTEeXHOJIOTHH; pacCMaTpUBaTh II100aJbHBIE 3KOJIOTHYECKHE MPOOIEMBbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO

[Tepeuennb 351eMEHTOB coaiepkaHusl, mpoBepsieMbix Ha EI'D
1o Ouosiorun

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

buosnorns xak HayKa. JKuBbIe cucTEeMBI I HX HU3YUCHHUEC

11

CoBpeMeHHass OMOJIOTHS - KOMIUIEKCHAs Hayka. bruojiornyeckue HayKu ¥ HU3y4aeMble UMHU
npoOsieMbl. DyHIaMEHTANbHBIE, MPUKIAJHBIE W IOMCKOBBIC HAyYHBIC HCCIICIOBAHUS B
OHOJIOTHH.

3naueHue ouonoruu B GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA.
[Ipodeccun, cBsazanHbIe ¢ OMOIOTHEH. 3HAYCHHE OMOJIOTHH B MPAKTHYECKOUN JIEATEITbHOCTH
YeJIoBeKa: MEIUIMHE, CEITbCKOM XO03SHUCTBE, MPOMBIIIIICHHOCTH, OXPaHEe PUPOIBI

1.2

JKuBbie cucTemMbl Kak mpeaMer u3ydeHus Omosioruu. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTb, CIO0XXHOCTh W YIOPSAOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHU3ALMsA, CAMOBOCIPOMU3BEIAECHUE, Pa3APAKUMOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMi KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIA,  MOMYISIMOHHO-BUAOBOM, OKOCHCTEMHBI  (OMOreoneHOTUYECKuil),
ouochepusiii. [lporeccel, mpoucxonsmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU
KUBOTO. JKH3HB Kak (hopMa CyIIECTBOBAHMS MaTEPUHI

13

Mertonbl Ononornueckoit Hayku. Habmronenue, u3mepeHue, 3KCIepuMeHT, CUCTEMaTH3aIus,
MeraaHanu3. IloHsaTme o 3aBUCMMOM M He3aBUCMMOM mniepeMeHHOW. IlnanupoBanue
skcniepumenTa. [locraHoBka u mpoBepka runotes. HyneBas runoresa. [Tonstue BIOOPKH U
ee JOCTOBEpHOCTb. Pa3zbpoc B Ouosormdeckux JgaHHbIX. OLEHKa JOCTOBEPHOCTH
MIOJIYYEHHBIX pe3ynbTaToB. [IpUUYMHBI MCKa)KeHHs pPE3yNbTaToOB dKcrepumeHTa. llonsaTue
CTaTHCTUYECKOTO TECTa

Kierka xak Omosornueckas cucrema

2.1

Knerka - cTpykTypHO-QYyHKIMOHAJIbHAs €AMHMIIA >KUBOTO. MCTOpPHS OTKPBITUS KIIETKH.
Pabortsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KJIIETOYHOUN TEOPHH.

Metoapl MOJIEKYJISpPHOH M KJIETOYHOW OHOJOTMM: MHMKPOCKONHSA, Xpomarorpadus,
anekTpodope3, METOJ MEUEHbIX aToMoB, auddepeHImanpbHoe EeHTPUYTUpOBaHUE,
KYJIbTUBUPOBaHUE KJIETOK

2.2

XUMHUECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMEHTHI. Boia u ee poib
KaK pAacTBOPUTENA, peareHTa, y4acThe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYIIALIUU.
MuHepanpHbIe BellecTBa KJIETKH, UX OHoJoruveckas poib. Pojib KaTHOHOB M aHHOHOB B
KJIETKE.

buonorunueckne mnonumMepsl. benku. AMHMHOKUCIOTHBIM coctaB OenkoB. CTpPyKTYyph
OenkoBoil MoJekyibl. [lepBuuHas cTpykTypa Oenka, TenTUaHAas CBs3b. BropuyHas,
TpPEeTUYHas, YeTBepTHUUHAs CTPYKTyphl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudpukarms
0enkoB. buonornveckne GyHKIMH OCITKOB.

VYrneBoasl. MoHOCaxapubl, AUCaXapuabl, OJUTrocaxapuabl U moaucaxapuabl. OOmmii miaxn
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CTpOoeHUsI M (UBMKO-XMMHUYECKHE CBOMCTBAa YIJEeBOJIOB. buonormueckue QyHKIUU
YIJIEBOJIOB.

JIunuaer. I'uapodunsHO-THAPOGOOHBIE  CBOMCTBA. Knaccupukanuss ~ aummaos.
Tpurnuuepuasl, dhocPoaunuabl, BOCKH, CTepounbl. buonornyeckue (yHKUUU JTUIUIOB.
OO0mmue cBOCTBa OMOIOTUYECKIX MEMOpaH - TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbsie xucnorel. IHK u PHK. Crpoenue nHyknenHoBbIX kucioT. HykiaeoTumsl.
[Tpunnun kommiemeHnTapaoctu. [IpaBmiio Yapradhda. Crpykrypa JJHK - nBoiinas criupaiis.
Mecronaxoxaenne u Ouonornveckue ¢ynkumu JIHK. Buner PHK. ®ynkuun PHK B
KIIETKE.

Crpoenue mounekynsl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buonornueckue
byakuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYHUKH, UX (PYHKIIUU B KiIeTKe. CEeKBEHUPOBAHKE
JIHK.

CrtpykrypHast Ouosiorus: OMOXMMHUYECKHME M OHO(HU3UYECKHE HCCIEIOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKY

2.3

Tumel KJIETOK: SyKapHOTHYeCKas W MpokapuoThueckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa30BaHUs KJIETKU.

Crpoenue npokapuoruyeckoit kinetku. Kierounas crenka 6akrepuii u apxeil. OcobeHHOCTH
CTpOEHUsI reTepoTpoHOH M aBTOTPOGHON NPOKAPHUOTHUECKUX KIETOK. MecTo U poib
IIPOKAPUOT B OMOLIEHO3aX.

Crpoenrie 1 (GyHKIHOHHPOBAHUE >yKapuoTHuyeckod kieTku. Ilnazmarmueckas memOpaHa
(mnazmanemma). CTpykTypa IIa3MaTH4ecKod MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes3
I1a3MaTHYECKyl0 MeMOpaHy: naccuBHbIN (quddys3us, obnerdennas quddysus), aKTUBHBINA
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIM TpaHcnopT). [lomynpoHunaemMocts MeMOpaHBbI.
PaGoTta Harpmii-kammeBoro Hacoca. OHJOLUUTO3: MNHUHOLMTO3, (Haromuro3. DK30LMTO3.
Knerounas crenka. CTpykTypa v pyHKIINH KJI€TOYHOW CTEHKU pacTeHUM, rpu0oB.
[Mutomnazma. Ilurozons. Ilutockener. JIBwkeHne nuroruiasmsl. OpraHouabl KIETKH.
OpnHoMeMOpaHHbIE OpraHouibl KIETKH: HHaomua3maruueckas cerb (OIIC), ammapar
[onbpky, NHU30COMBI, WX cTpoeHHMe M (QyHKIMH. B3auMocBsI3p 0IHOMEMOpPaHHBIX
opraHouioB kjeTku. CTpoeHHe rpaHyIsspHOro peTukyiayma. CHUHTE3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KIeTouHbIXx MeMOpaH. [ aakuii (arpaHyssipHbIi) HI0IIa3MATHYECKUNA PETUKYIIYM.
CekpetropHas ¢yHkiusa anmapara [onbmku. TpaHcmopT BemiecTB B KieTKe. Bakyomnmn
pacTUTenbHBIX Ki1eToK. Knetounstii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TIACTUIBL.

Crpoenre u (yHKIMH MHUTOXOHApPHM M 1utactua. IlepBuYHbIE, BTOpPUYHBIE U CIOXKHBIE
IacTUbl (POTOCHHTE3UPYIOMIUX JYKApHOT. XJIOPOILIACThI, XPOMOIUIACTHI, JEUKOIIACTHI
BBICILINX PACTEHHM.

HememOpannbie opranouzsl kietku CTpoeHHe W (YHKIMM HEMEMOpaHHBIX OPraHOMIOB
KiIeTku. PuGocoMbel. MukpoduinameHTsl.  MplleuHble  KIETKH.  MHKPOTpyOOUKH.
Knerounsiii 1nentrp. CTtpoeHHe M JBUKEHHE >XTYTUKOB W pecHUYeK. MUKpOTpyOOuKn
nuToIIasMel. LleHTpuons.

Anpo. OOonouka siapa, XpOMaTHH, KapuoIUlazMma, SIIPBIIIKUA, UX CTpOeHHE U (YHKIUH.
Snepubiii  O6enkoBBI  MaTpuKc. I[IpoCTpaHCTBEHHOE pPACHOJOXKEHHE XPOMOCOM B
uHTepdaszHoM siape. beraku XxpomaTuHa - THCTOHBI.

Knerounsle  BkiatoueHus.  CpaBHUTENbHAs ~ XapaKTEpUCTUKAa  KJIETOK  3YKapHOT
(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

2.4

AcCUMWIISILIMS U TUCCUMUWJISILIUSL - JIBE€ CTOPOHBI MeTabosiu3Ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBIH M TeTepoTpOodHBIH. VYdYacTHe KHUCIOpoJa B OOMEHHBIX IPOLECCax.
DHepreTudeckoe obOecnedeHue KieTKu: mpeBpamieane AT B 0OMEHHBIX mpolieccax.
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DepMeHTATUBHBIN XapaKTep peakiyii KJIeTouHoro Merabonusma. GepMeHThl, UX CTPOCHHUE,
cBoiicTBa U MexaHu3M JeiictBusd. Kopepmentsl. OTianuus GepMeHTOB OT HEOPTaHUYECKUX
KaTaln3aTtopoB. benku-akTuBaTOppl W OCNKU-MHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH
(epMEHTATUBHBIX PEaKIHi OT Pa3IMYHbIX (PaKTOPOB.

IlepBHUYHBINM CUHTE3 OpPraHUYECKHUX BelecTB B KieTke. dorocunTes. Poib xmopomnnactos B
nponecce ¢orocunTe3a. CeroBas M TeMHoBas (a3bl. [IpoaykTuBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTe3. PazHooOpa3ue opraHu3MoB-XE€MOCUHTETUKOB: HUTPUDULMPYIOLIE OAKTEPHH,
KeJe300aKTepun, cepoOaKTepuu, BOLOPOJHbIE OaKTepuH. 3HaU€HUE XEMOCHHTE3A.
AnaspoOHble opranu3Mbl. Bunpel Opoxenus. [IpoaykTel OpoxeHHs M MX HCIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHl OMOTEXHOJOTHH U BO30YAUTEIH
Ooe3HeH.

AdpoOHBIE OpraHu3MBbl. JTambl JHEPreTHYeCKOoro oOmeHa. [loAroToBHUTENBHBIN H3Tal.
['mukonu3 - 6eCKUCIOPOJHOE paCIEIICHHE TTIFOKO3bI.

buonoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHApPUI B mporeccax
6uonornyeckoro okuciaeHus. Luxnnyeckue peakuuu. OxucnurensHoe pochopuarpoBaHue.
[IpenmymiectBa a’poOHOTO MyTH OOMEHA BEIIECTB Mepea aHa’dpoOHBIM. DPPEKTHBHOCTH
SHEpPreTU4ecKoro ooMeHa

2.5

Peaknun matpuuHoro cunres3a. [IpuHUIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanm3amust HacnencTBeHHOW WHGoOpManuu. ['eHeTHYecKuid KOJ, ero CBOWCTBA.
Tpanckpunuus - MAaTpPUYHBIN cunte3  PHK. [IpyHUMOIBI  TpPaHCKPHUMIWHA:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJIJIEIbBHOCTb, aCUMMETPUYHOCTh. TpaHCISIUS U €€ STalbl.
VYyactue tpancnoptHeix PHK B Ouocunte3e Oenka. YcioBus OuocuHTe3a Oelnka.
Koaunposanue amuHokuciot. Pons pubocom B OnocuHTese Oenka.

Opranuzanus TreHoMa y TPOKapuOT M JYKapuoT. Perymsanus akTHUBHOCTHM T€HOB Yy
npokapuot. ['unoresa onepona (®. Kakoo, XK. Mano). Perynsnus oOMeHHBIX IPOLIECCOB B
kieTke. Kierounslii romeocras.

Bupycsl - HeknerouHnble (GOpPMBI KU3HU M OOiuratHble napasutbl. CTpoeHUe MpPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a005eBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIIN/, COVID-19, couunanbHble
U MEIUIIMHCKHE TPOOIEMBI

2.6

Knerounsnii 1uki, ero mepuoasl M perynsuus. Wurtepdaza um muro3. OcoOeHHOCTH
IpOLEecCoB, MpoTekamomux B  uHTepdaze. [loaroroBka KIeTKM K  JEJICHUIO.
[Ipecunrernueckuif  (MOCTMUTOTHYECKUII), CHHTETUYECKMH M  IOCTCHUHTETHUYECKHM
(MpeMUTOTUYECKUI) TepHO/Ibl HHTEP(DA3HI.

MartpuyHslii CHUHTE3 JIHK-pennukanus. [TpuHIHATIBL peruKanuu JHK:
KOMIJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAILIEIBHOCTh. MeXaHn3m
perummkanuu  JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepel u Temomepasa.
XpOMOCOMHBI HAOOp KIETKH - KapuoTwum. JIUIUIOMIHBIA W TalyIOWJHBIA HAOOPHI
XpoMocoM. ['omotornuHbe XpoMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenune ximerkn - Muto3. CTaguu MHUTO3a M IPOUCXOMASIIME B HHUX IPOLECCHL. THIIBI
muto3a. Kapuokunes u 1nuTokuHe3. buonornueckoe 3HaueHHMe MuUTO3a. Perymsamus
MUTOTUYECKOTO IMKIIA KIeTKU. [Iporpammupyemas kiaeTodHasi rubesnp - anonTos.
@yHKIMOHAIbHASI FEHOMUKA

Opl" aHM3M Kak OMOJIOrMYecKasi CUCTEMa

3.1

OIHOKIETOUHbIE, KOJOHHAIbHbIE, MHOTOKJIETOYHbIE OpPraHM3Mbl M MHOTOTKAaHEBbHIE
OpraHU3MBl.
@DopMBI pa3MHOXKEHUST OPTaHU3MOB: Oecroioe (BKIItoUYasi BETETaTUBHOE) M TOJ0BOE. Bubl
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0ecIonoro pa3sMHOKEHUS: TTOYKOBAHUE, CIOPYIISIINS, (PparMeHTaIHs, KIOHUPOBAHHE.
[TonoBoe pa3muHoxkeHue. IlonoBele kneTku, wim ramersl. Meio3. Craaun Mmeno3sa.
IloBenenue xpomocom B Mmenose. KpoccuHrosep. buosormdeckuil cMmbICcn Meno3a U
II0JIOBOTO ITpoLecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[TpenzaponpimeBoe pazputue. ['amerorenes y x«uBoTHBIX. [lomoBbIe kene3pl. OOpa3oBaHue
U DPAa3BUTHE IOJOBBIX KiIETOK. CrnepmartoreHes u ooreHe3. CTpOeHHE IMOJIOBBIX KIIETOK.
OmtonoTBOpeHne U 3MOPHUOHATIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WNupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum >MOpuOreHe3a KHBOTHBIX
(Ha mnpumepe Jarymku). JpoGmnenwe. Tumbl apoOneHus. OcoOEHHOCTH ApOOJICHUS
MJIEKOTIUTAOIIUX. 3apOJIBIILIEBbIE JUCTKU (racTpyJisalus). 3aKiaJKka OpraHoB M TKaHEH U3
3apOJBIIIEBbIX JIMCTKOB. B3aWMHOE BIMSHME 4YacTel pPa3BUBAIOLIETOCS 3apOoJbllla
(oMOpuoHanbHAsT HMHAYKIOWSA). 3aKiaJKa IUTaHAa CTPOSHHsI JKMBOTHOTO KakK pe3yibTar
UEepapXUUECKUX B3aMMOIEHCTBHM reHoB. Binsinue Ha sMOpHOHAIbHOE Pa3BUTHE PA3IMYHBIX
dakTopoB OKpyxkawIie cpenbl. Poct u pazButue KuBOTHBIX. I[locTaMOpHOHANBHBII
nepuos. IIpsmoe u HenpsMoe pa3BuTHe. PazButie ¢ Mmeramopdo30M y G€ClI03BOHOUHBIX U
MI03BOHOYHBIX XUBOTHBIX. bHojgornueckoe 3Haue€HUE MPSMOTO U HEMPSIMOIO Pa3BUTHS, MX
pacnpocTpaHeHue B Ipupozae. Tumel pocra >KUBOTHBIX. DaKkTOpBl pEryNsALUU pOCcTa
KUBOTHBIX U 4esoBeka. CTaauy MOCTIMOPUOHAIBHOIO PAa3BUTHS Y )KMUBOTHBIX M YEJIOBEKA.
ITeproas! OHTOTE€HE3a YEIIOBEKA.

PasmHoenue u pazpurue pacrenuil. ['ameropur u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuil. OOpa3zoBaHue cmop B Ipouecce MeHo3a. [‘ameroreHes y pacTeHMH.
Omiog0TBOPEHHE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOMHOE OIIONOTBOPEHUE Y
I[BETKOBbIX pacTeHud. OOpa3oBaHue W pa3BUTHE CEeMEHU. MeXaHU3MBbl peryssiuu
OHTOI'€HE3a Y paCTEeHUI U KUBOTHBIX

3.2

HcTopusi cTaHOBIIEHUS U Pa3BUTHUS TEHETUKHU KaK Hayku. OCHOBHBIE T€HETUYECKHE TTOHATUS
U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUICJIBHBIE T'€HBI, aJbTEPHATUBHBIE IPU3HAKH,
JIOMUHAHTHBII W PpELECCHBHBIA NPHU3HAK, TOMO3WIOTa, IE€TEPO3Ur0OTa, YHUCTAsl JIMHUA,
ruOpuibl, TEHOTUI, ¢eHoTun. OCHOBHBIE METOABl TEHETHKH: THOPHI0JIOTHYECKUH,
LATOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUN

3.3

Momnorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHens - 3aKk0H eIMHO00pa3usi THOPUIOB
nepsoro nmnokosieHus. [IpaBuno pomuHupoBanus. Bropoi 3akoH Menaens - 3aKkoH
paciierneHuss Mpu3HakoB. lLluTonoruueckue OCHOBBI MOHOTMOPHIHOTO CKpELIMBaHUS.
I'unoresa 4uCTOTHI raMeT.

AHanuzupytouiee ckperBanue. [IpomexyTounslil xapakrep HacinenoBanus. Pacuierienue
MIPU3HAKOB IIPU HEIMTOJIHOM JIOMUHUPOBAaHHH.

Jurndpuanoe ckpemmBanue. Tpernii 3akoH MeHens - 3aKOH He3aBUCUMOTO HaCIe0BaHUS
npu3HaKoB. [{uTonornueckrue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacliemoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaciaeaoBaHUE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY FT€HaMH. XPOMOCOMHAasl TE€OPUS HACJIEICTBEHHOCTH.
I'enetnka mosa. XpOMOCOMHBI MEXAHW3M OIPENENICHHS Ioda. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIN U TeTEpPOraMeTHBIN MoJl. ['eHeTnyeckas CTpyKTypa MOJIOBBIX
xpoMmocoM. HacnenoBaHue NpPHU3HAKOB, CIEIUIEHHBIX C NOJIOM. ['€HOTHIT Kak LeJOCTHas
cucrema. [lnendorponus - MHOXKECTBEHHOE ACHCTBUE I'eHa. MHOKECTBEHHBIM aJUICIIA3M.
B3aumopeiicTBue HeauenbHbIX reHoB. KoMiieMeHTapHOCTh. Dnuctas. [lonmumepus

3.4

B3aumopeiictBue reHoTHma W cpenbl npu ¢GopMupoBaHun (eHoruna. M3MeHYMBOCTH
npu3HakoB. KadecTBeHHbIE U KOJMYECTBEHHBbIC NPU3HAKU. BHIBI HM3MEHYMBOCTH:
HEHACIIC/ICTBEHHAsI U HACJICJACTBCHHASL.

MoudukaonHass W3MEHUYMBOCTb. Ponb cpenasl B (opMupoBaHHHM MOIU(PHUKAIIMOHHON

71




n3MeHunBOCTH. Hopma peakuuu npusHaka. BapualnuoHHBIM psJ U BapUaLlMOHHAs KpUBast
(B. Uoranucen). CoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enorunuueckas wU3MEHUYUBOCTh. (CBONMCTBA T'€HOTHUIIMYECKOM HM3MEHYUBOCTU. BuIbl
FeHOTUITMYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHUMBOCTh. Mel03 W TOJOBOM MPOIECC - OCHOBA KOMOWHATHBHOU
U3MEHYUBOCTU. Poiib KOMOMHATHBHOW W3MEHYMBOCTH B CO3JAaHUM TI'€HETHYECKOIO
pa3zHo00pa3us B Ipejesax OAHOIo BUA.

MyrtanmoHnHass W3MEHUYMBOCTb. BuIbl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE U MHAYLIUPOBAaHHBIE MyTalUHU. SlepHble U LUTOIIA3MATUYECKUE MYTAIIUH.
Comaruueckue U MoyioBble MyTaluu. [IpuurHbBl BO3BHUKHOBEHUS MyTalluii. MyTareHsl U X
BIMSHUE HA  OpPraHU3Mbl. 3aKOHOMEPHOCTH  MYTAIlMOHHOTO  Mpollecca.  3aKoH
TOMOJIOTUYECKHUX PsAIOB B HacieacTBeHHoW m3MmeHunBoctd (H.M. BaBumnor). BuesnepHas
W3MEHYMBOCTh M HACJIEJICTBEHHOCTh

3.5

Kapuotun uenoseka. MexayHaponHas HOporpamMma MCCIEIOBAHHUS TI'E€HOMA 4YeJIOBEKa.

MGTOIH:I HN3YUCHUA I'CHCTHUKHU YCJIOBCKA: FCHCMOFHHGCKHﬁ, 6HH3HCHOBBIﬁ,
HHTOFCHGTHHGCKHﬁ, HOHy.HSILII/IOHHO-CTaTI/ICTPI‘{eCKHfI, MOJIeKy.HSIpHO-FeHCTI/I‘-ICCKI/Iﬁ.
COBpeMeHHOC OIpCaACIICHUC I'CHOTHIIA: IIOJIHOI'CHOMHOC CCKBCHHUPOBAHHC,

TeHOTHIIMPOBAaHKE, B TOM uncie ¢ nomoiisio [1[[P-ananu3a. Hacnencreennsie 3a00ieBaHust
yenoBeka. ['eHHbIE M XpOMOCOMHBIE Ooyie3HH denoBeKa. boje3Hu ¢ HaclieJCTBEHHOU
npeaApacIioJIOKCHHOCTBIO. 3Hayenue MGI[HHHHCKOﬁ TCHCTUKHW B MNPCAOTBpaAliICHUN H
JICUeHUHU TeHeTHYeCcKuX 3a0oneBanuii yenoBeka. CTBOIOBBIEC KIETKU

3.6

JlomecTukanus M cenekuus. 3apoXKACHHME CEIIEKIMM W JoMmecThkanuu. Ydenue H.M.
BaBmiioBa 0 1EHTpax NPOUCXOXKJIEHUS U MHOrooOpasus KyIbTYpPHBIX pacTeHuil. Posb
CEJIEKIIMM B CO3JIJaHUHU COPTOB PACTEHUH U MOPOJ KUBOTHBIX. CopT, MOopoja, MTamMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HaciencTBeHHOM m3meHunBocT H.M. BaBwiosa, ero 3HaueHue
JUISL CENIEKLIMOHHOM paboTHI.

MeTtonbl ceneKIMoHHOM paboThl. MIcKycCcTBEHHBIM OTOOp: MAacCOBbIM M MHAWBHIYaJTbHBIN.
Oranbl KOMOMHALMOHHON cenekiuu. VcnbiTanue npousBoguTeneld mo noromMcrsy. OT6op
10 TEHOTHITY C TIOMOIIbIO OLIEHKH (PEHOTHUIIAa TOTOMCTBA U OTOOP MO T€HOTHUILY C IOMOIIbIO
ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEJIeKIHOHHOW paloThl. PamuanuoHHbIl 1
XUMHUYECKHH MyTareHe3 Kak MCTOYHMK MyTallMd y KyJIbTYpHBIX (OpPM OpPraHH3MOB.
Hcnonp30BaHWe TE€HOMHOIO pPEJAKTHPOBAaHUS W MeTonoB pekomMOuHaHTHbIX JHK nns
MOJIYYEHUS UCXOIHOTO MaTepHralia Juisl CEJIEKIUU.

[Tonyuenne  monumionnoB. BuyrpuBmmoBas  rulpuansanus. biau3kopoiacTBeHHOE
CKpelMBaHue, WM WHOpUAMHT. HepoacTBeHHOE CKpelMBaHHe, WIN ayTOPUIMHT.
I'erepozuc m ero npuumnHel. Mcnons3oBaHuwe rerepo3uca B cenekuuu. OtnaneHHas
ruOpunuzanus. [Ipeogonenue Oecryioguss MEKBUAOBBIX THOPUIOB. JlOCTHXKEHUS CEEKLIUU
pPacTEeHUN U KUBOTHBIX

3.7

OOBbeKThl, HCMNONb3yeMble B OHWOTEXHOJIOTWH, - KIETOYHbIE U TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBl, WX XapakTepucTHKa. TpaauiuoHHas OMOTEXHOJIOTHA: XJeOoIedeHue,
MOJIyYeHUE KHUCJIOMOJIOYHBIX TMPOAYKTOB, BHUHOJENHE. MHKPOOHOIOTHUYECKU CHHTE3.
OOBeKThl MHUKPOOMOJOTHMUYECKUX TeXHosorui. IIpou3BoACcTBO Oenka, aMHHOKUCIOT H
BUTAaMUHOB.  VICKyCCTBEHHO€  OIUIOJIOTBOPEHHE. PEKOHCTpYKUUsS  SHIEKIECTOK |
KJIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCILIAHTALUU 1P KIETOK.

XpoMOCOMHAasi U TeHHasi WHXeHepusa. VICKyCCTBEHHBIN CHHTE3 I'€Ha M KOHCTPYHpPOBAHUE
pexoMmOuHanTHBIX JIHK. JlocTrKeHHs ¥ IepCIeKTHBBI XPOMOCOMHOM U TeHHOW MH)KEHEPUH.
Menuuunckue 6uotTexHonaoruu. Mcmnonb30BaHne CTBOJIOBBIX KIETOK
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Cucrema u MHOTOOOpa3nue OPraHNuecKoro Mupa

4.1

Buonorndeckoe pasnoobpazue oprann3mMoB. CoBpeMeHHasi CHCTeMa OPraHu4YecKOro MUpa.
[Tpunmunsl  kiaccudukanuu  opraHu3mMoB.  OCHOBHBIE — CHCTEMAaTMUYECKHE  TPYIIIb
OpraHU3MOB.

OCOOEHHOCTH CTPOCHMS M JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJHOKJIETOYHbIE TpHOBI, OJHOKJIETOYHBIC BOJOPOCIH, JPYTrHE€ TMPOTUCTHI.
KosonnanbpHple opraHusmbl. JIBHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMmeOouaHoe,
KI'YTUKOBOE, PECHHYHOE. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Pazngpaxumocts y
OJITHOKJIETOYHBIX OPraHu3MOB. TakcHuchl

4.2

MHorokeTounsle pacTeHus. B3anMocBs3b yacTeld MHOTOKJIETOYHOTO opraHusma. TkaHw,
OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOIO opranu3ma. OpraHus3M Kak €JIMHOE LeJoe.
Txkann pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, MOKPOBHA,
NpOBOJAIIAs, OCHOBHAs, MexaHudeckas. (OcoOeHHOCTH CTpoeHHs, GYHKIUH W
PacHoI0oKEHHsI TKaHEeW B OpraHax pacTeHUH

4.3

BereraTtuBHbIe U reHepaTUBHbIE OpraHbl pacTeHUl. DyHKIIMN OpraHOB U CHCTEM OPIaHOB.
Kapkac pactenuil. JIBU)K€HHME MHOTOKJIETOYHBIX PACTEHUH: TPONMU3MBI M HACTHH.
[Tornouienue BOJbI, YIJIEKHCIOrO Ta3a M MHHEpAIbHBIX BEIIECTB pacTeHUsMU. JlpIxaHue
pacrenuii. Jud¢y3us Ta3oB Yepe3 MOBEPXHOCTh KIETKUA. TpPaHCHIOPTHBIE CHUCTEMBI
pacTeHuid. Belienenue y pacreHuil. 3amuTa y MHOIOKJIETOUYHBIX pacTeHHid. Kyrukyia.
CpencTBa MacCMBHOW U XUMUYECKOM 3a1UThl. DUTOHIIUIBI.

PasnpaxuMocTs W perymsauMs y OpraHu3MoB. PaszgpakumMocTb W perysmauus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBbIE BelllecTBa M UX 3HAYEHHE

4.5

MHOroKIeTO4HbIE )KMBOTHBIE. B3auMOCBsI3b yacTell MHOIOKJIETOUYHOIO OpraHusma. TKaHH,
OpraHbl U CUCTEMBbl OPraHOB MHOTOKJIETOYHOIO opraHu3Ma. OpraHusM Kak €JUHOE LEJ0e.
['omeocra3. TkaHu JKMBOTHBIX M Ye€JIOBEKAa. [HNBI JKMBOTHBIX TKAHEW: JMMTEIUAJIbHASA,
COCIMHUTENIbHAsA,  MbllleyHasi, HepBHass. (OcoOeHHOCTH  CTpoeHMs, GQYHKOUH U
pacroIoXKeHUs TKaHEN B OpraHax *XMBOTHBIX U YEJIOBEKa

4.6

Oprasel 1 cUCTEMBI OPraHOB >)KUBOTHBIX. DyHKIIMM OpraHoOB U cucTeM opraHoB. Onopa Tena
opranu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbli 1n
BHYTpeHHU ckeneT. CTpOoeHue U TUIIbI COETMHEHUS KOCTEM.

JIBr>K€HHEe MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanue >xMBOTHBIX. [IMTaHMe IMO3BOHOYHBIX
KHUBOTHBIX. JlpIxanue »kuBOTHBIX. KoxkHOe fpixanue. JKabepHoe U JIerouHoe JbIXaHue.
JIpIXxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLIMOHHOE YCIOKHEHHE CTPOEHHUs JIETKHX
[IO3BOHOYHBIX JKMBOTHBIX. /JIpIXarenpHas cucreMa deinoBeKa. MexaHu3M BEHTWIALUHU
JErKuX y NTUL W MICKONUTAIONIMX. TpaHCIOpPT BEUIECTB Yy OpPraHmW3MoB. TpaHCcHopT
BEUIECTB y JXUBOTHbIX. KpoBeHOcHas cucreMa M ee opraHel. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUMBOTHBIX. Kpyru KpoBooOpamieHus. OBOIIOIUOHHBIE YCIOKHEHUS
CTPOEHHsI KPOBEHOCHOW CHUCTEMBI IO3BOHOYHBIX JKMBOTHBIX. BblIeneHUE y OpPraHU3MOB.
Beinenenve y ;xuBOoTHBIX. COKpaTUTENbHBIE BaKyoau. OpraHsl BbleneHus. CBsI3b MOJNIOCTH
Te€la C KPOBEHOCHOW U BBIICIUTEIBHOW CUCTEMaMH. DBblielleHHe y I03BOHOYHBIX
JKABOTHBIX. 3alUTa Yy MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJIHBIE.
PazgpaxxumocTe M perymsiuus 'y OpraHu3MoB. Pas3npaXumMocTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. Pa3zapa)kxmMocT M peryisiivisi y MHOTOKJIETOYHBIX PACTEHUN.
PocroBsble BemiecTBa U X 3HaYCHUE.

HepBHas cucrema u peduieKTopHas peryssuus y MHOTOKJIETOUYHBIX JKUBOTHBIX. HepBHas
CUCTEMAa U €€ OTAENbl. OBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y
’KMBOTHBIX.
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Pa3zpaboTka anropurMoB M mporpamMm Uit 3(pQPeKTUBHON (YHKUIMOHAIBHON aHHOTALUU
TEHOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, METa0OJIOMOB MHKpPOOPTaHU3MOB, PAaCTCHUH,
KUBOTHBIX U YEJIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opransl ¥ CHUCTEMBbl OpraHoB desoBeka. OTlenbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX
JKUBOTHBIX. Pedrekc u peduextopHas nyra. be3ycinoBHbIE U yCIOBHBIE pedIIEKCHI.
['yMopasibHast peryisuuss W SHAOKPUHHAs CUCTEMa >KUBOTHBIX W 4YesoBeka. JKene3bl
SHJIOKPUHHON CHUCTEMBbI M MX TOpMOHBI. JleiicTBHe TOpMOHOB. B3anMOCBSI3b HEpBHOW U
SHJIOKpUHHON cucTteM. [mnoranamo-runodusapHas cuctema. Pediexc u pedrexropHas
nyra. be3ycioBHbIE U yCTIOBHBIE pedIeKCh

5.2

3amura opranu3ma oT OosiesHed. MmmyHHas cucrema uenoBeka. Kiietounsni u
TYMOpAaJbHBI UMMYHUTET. BpokaeHHBINH, MpuoOpeTeHHbI crenupuyecKuii UMMYHHTET.
Teopust kinoHanbHO-cenekTuBHOro uMmynurera (I1. Opaux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpPraHu3MOB. Poib BPOXKIEHHOTO HMMYHUTETa B Pa3BUTUU
CHUCTEMHBIX 3a00JIeBaHUM

5.3

KpoBenocnasi cucrtema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpoBooOparienus. Paborta cep/ua u ee perynsanus

5.4

I[BIXaHI/IC YCJIOBCKA. I[I/I(b(by3l/lﬂ ra30B 4CpEC3 IMOBCPXHOCTHb KIICTKH. I[BIX&TGHBH&H CHUCTCMa
YCIO0BCKaA. I[BIX&TCJIBH&?I IMOBCPXHOCTh. PCFYJIFIIII/IFI JbIXaHU. Z[BIX&TGJII)HI)IG 00BEMBI

5.5

HI/IHIeBapI/ITeHI)HaSI cucremMa YCJI0BCKa. OT)IGJ'II)I MUIICBAPUTECIBHOTO TpakKTa.
HI/IH_IeBapI/ITCJ'IBHHC KCJIC3hbI. BHYTpI/IHOJ'IOCTHoe W BHYTPHUKIICTOYHOC MUIIICBAPCHNUC

5.6

ITokpoBel u ux npousBognsle. Opranbl BwlgeneHud. [louku. CrpoeHune u
¢byHKIIMOHMpOBaHUEe HedpoHa. PuibTpanus, CEKpeuus M O00paTHOE BcachbIBaHHE Kak
MeXaHU3MBbl pabOThl OpraHoB BblAeIeHUS. OOpa3oBaHuE MOYH y YeTlOBEKa

5.7

I[BI/I)KCHI/IG yeJioBeKa: MbImieyHas cructeMa. CKelleTHbIe MBIIIIObBI U UX pa60Ta. CTpOCHI/Ie n
THUITBI COSIMHECHUS KOCTEH

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHU3Ma. JKU3Hb 1
Hay4Has JnearenpbHocTs Y. JlapBuHa.

JIBrokymiye cuisl 3BOJIIOIMU BUJOB 110 Y. JlapBuHY (BbICOKasi NHTEHCUBHOCTb Pa3MHOKEHUS
OpraHU3MOB, HacJeICTBEHHAs U3MEHYMBOCTb, OOpPH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrernyeckoir Teopun sBomonuu (CT3I). HelitpanbHas Teopus 3BONIOIMH.
CoBpeMeHHass  HBOJIOIMOHHAs  OHoNOrus. 3HAueHHE HBOJIOIHMOHHOW TEOpUH B
(GbOopMUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[Tommymsiust  Kak 3JeMeHTapHas eauHHUIa 3BOTIONUU. COBpPEMEHHBIE METOIBI OICHKH
TEHEeTHUYECKOTO pa3HooOpa3usi © CTPYKTypbl momymsauuid. 3meHnenwe reHodoHAa
MOMYJISIIIAH KaK 3JIEMEHTApHOE 3BOJIIONMOHHOE SIBJICHUE. 3aKOH T€HETHYECKOTO PAaBHOBECHS
JIx. Xapnu, B. BaituGepra.

DOneMeHTapHble (PakTOpbl (ABMKYIIUME CHIIBI) DBOJIOIUU. MYyTaIllMOHHBIN MpoIiecc.
KoMOunaTiBHas W3MEHYMBOCTD. J[peiid) reHoB - ciiydaliHble HEHANpaBICHHbIC U3MCHCHHUS
4acToT ajyuienield B monyisanusax. Dddekt ocHoBaTenss. Murparuu. M30ismus momyssiuii:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIorHYecKas (pPempoayKTUBHAS).
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EctecTBeHHbIH 0TOOp - HanpaBisAtomuid pakTop 3Bomonun. opMel ecTecTBEHHOTo 0TOOpa:
JBIDKYIIMH, CTAOUIU3UPYIOITUH, pa3phIBalOIIHK (IU3pynTUBHBIN). [Tom0BO# 0TOOD.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHKPOAIBOJIONHMUA. BO3HMKHOBEHHE
npucnocoOieHnii 'y opranu3sMoB. Apomopdo3bl M uauoaaanrtanuu. Ilpumepsi
npucnoco0iaeHnuit y opranu3MoB. OTHOCHTEIBHOCTD MPUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBaHue Kak pe3yabTaT MUKPOIBOJIOLHUU.
W3omsiiust - ximrodeBod ¢akTop BuUgooOpazoBanus. Ilytw m crmocoObl BHI000pa30BaHUS:
ajutonatpuieckoe (reorpadudueckoe), cuMmaTpuyeckoe (SKOJOTHYECKOe), "MTHOBEHHOE"
(monurutonn3anus, rudpuau3anys). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.
Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmtonuoHHON Ouonormu B pa3pabOTKe HAy4yHBIX METOJOB COXPAaHEHUS
O6ropa3zHoo6paszus. MUKPOIBOIONUS U KOIBOJIOIUS MAPa3UTOB M MX X035ieB. MexaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEW

6.3

MGTO[IBI HU3YUCHUA MAKPO3BOJIIOIWH. ITaneoHnToNOrNYECKHE MCTOJbl U3YUCHUS DBOJIIOIUU.
[Tepexonnbie GOpMBI U PUITOTEHETUYESCKHUE PSIIIBI OPTaHU3MOB.

buoreorpadudeckne MeToab! n3ydeHus Boronun. CpaBHeHne GIIophl U ayHbl MATEPUKOB
U 0cTpoBOB. buoreorpadguueckue obmacti 3eminn. BUIbI-5HIEMUKN U PETUKTHI.
DOMOpHONIOTHYECKUE ¥ CPABHHUTEIBHO-MOP(OIOTHIECKHe METOABl H3YyYEHHs SBOJIOLUU.
['eHeTHUYECKHE MEXaHU3MBI 3BOJIIOIIMY OHTOTEHE3a U MOSBJICHUS dBOJIOIIMOHHBIX HOBIIIECTB.
I'omMonoruunple #W aHAJOTUYHBIC OpTraHbI. PYZ[I/IMGHTapHI)Ie Oopradbl MW aTaBU3MBI.
MoeKyIsIpHO-TeHETHUECKUE, OUOXMMHUYECKHE W MaTeMaTHYECKHE METOJbl HW3yUCHHSI
OBOJIFOIIUH. T'oMmosioruunesie TeHEbl. COBpeMeHHBIe MCTOABbI IMOCTPOCHUSA (bHJIOFGHeTI/I‘IeCKI/IX
JIepeBbEB. XPOMOCOMHBIE MYTAILIUU M SBOJIIOIUS TCHOMOB.

OO6mume 3akoHOMepHOCTH (TIpaBuiia) 3BoJtonuu. HeoOpatumocTs 3BOONMH. ATaliTUBHAS
panuanus. HepaBHOMEPHOCTh TEMIIOB BOJIOLIUN

6.4

HayuHble rumoTe3bl NPOMCXOXAEHUS KU3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHbIe NIpeCTaBICHUS O 3apOKICHUM KU3HU (KpeallMoHu3M). ['unore3a nocTossHHOTO
caMo3apoKJIeHUs KU3HU U ee onpoBepkeHue omneitamu @. Penu, JI. Cnamnanumanu, JI
[Tacrepa. IIpoucxoxaeHne KU3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HeOpraHuveckoil »Bomtonuu. [lnanerapHas (reosiorudeckas) BOJIOLUS.
XuMuyeckasi 3BONIIOLMS. AOMOT€HHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPTaHUYECKUX.
OmnsiT C. Mumiepa u I'. FOpu. Obpa3oBanue noiauMepoB u3 MoHomepoB. KoarepBaTHas
runore3a A.M. Onapuna, runore3a nepBuyHoro OynboHa JIx. XonjaelHa, reHeTHYecKas
runore3a . Mennepa. Pu6osumsl (T. Uek) u rumoresa "mupa PHK" V. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnm U MeToabl €€ u3ydeHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpoHonoruss u ee Meroabl. OTHOcUTENnbHasT M aOCOMIOTHAsT TE€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKast Kaja: 30Hbl, 3pbl, IEPHUOBI, FTIOXH.

HauanpHble 3Tanbl oprannyeckoil sBosonuu. IlosBieHune u 3BOMIOLMS MEPBBIX KIIETOK.
OBoumonius Metaboau3mMa. Bo3HukHOBEeHHE MepBBIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbIE
OMOIJICHKM Kak aHaJor MepBbIX Ha 3emiie coobmectB. CtpomaTonuThl. [IpokapuoTsl u
9YKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIOLHUOHHOE MPOMCXOKIECHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TIpyYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE 3Tamlbl 3BONIONMU BBICIIMX pacTeHHi. OCHOBHBIE apoMop¢03bl pPaCTEHUH.
Brixon pacrenuid Ha cymry. [losBieHue COpPOBBIX pACTEHUN W 3aBOCBAHME MMHU CYIIIH.
Cemennble pacteHus. [IponcxoxkaeHne BETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl HBOJIOLUM KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
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Bengackas ¢dayna. KemOpuiickuii B3pbhIB - TOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie
XOpAOBbIE KUBOTHBIE. JKU3HB B Bojie. DBOJIOLUS TO3BOHOYHBIX. [Iponcxoxaenne ampuoOuii
n pentwauid. [IpoucxoxaeHue MIICKONUTAKIIMX W OTUL. [IpuHOMO — KJIOYEBOro
apomopho3za. OcBoeHHe OECIIO3BOHOYHBIMU M TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3HM Ha 3eMie MO 3paM U MEpUoJaM: apXeu, MpoTepo30i, Maneo30i, Me3030i,
KaiiHOo30#. OOIIast xapaKTepuCTHKa KJIMMaTra W reojorudeckux mpoueccos. [losBienue u
paciuBeT XapaKTepPHbIX OPraHU3MOB. YTJIEOOpa30BaHUE: €r0 YCIOBUS U BIUSHUE HA Ta30BbIN
coctaB aTMOC(]ephl.

MaccoBble BBIMUpPAaHHS - 3KOJOTMYECKHME KPHU3HUCHI Mpouuioro. IIpuuumHbl M ciencTBus
MaccOBbIX BIMUpaHUi. COBpPEMEHHBIN KOJIOTUYECKUIT KPU3HUC, €r0 0COOCHHOCTH

6.5

Paznensl u 3agaun antponosorur. Meroas! antpornosgorud. CTaHOBICHUE IPEICTABICHUN O
IIPOUCXOXKAEHNHN YesoBeKa. COBpEMEHHbIE HayUHbIE TEOPUU.

CxoncTBo  4enoBeKa € JKMBOTHBIMU.  CHcTeMaTHM4YecKoe IIOJOXKEHHE  YelloBeKa.
CBuIeTENnhCTBA CXOJICTBAa YENOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpuoioruyeckue, Gpu3nonoro-OuoxumMuyeckue, nopeaeHueckue. OTAMYUs YeIoBEKa OT
KUBOTHBIX. [IpAMOXOXIE€HHE M KOMIUIEKC CBSI3aHHBIX C HHUM Hpu3HaKoB. Pa3Butue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAIBHOM CUCTEMBI.

JBmxymme cuitbl (pakToOpbl) aHTPOIIOTreHe3a: OMOIoTHnYecKre, conunaibabie. COOTHOIIEHNE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOI'€HE3E.

OcHOBHBIE CTaIUM aHTPONOreHe3a. ABCTPAJIONUTEKH - IBYHOTHE Ipeaku jroaeil. Yenoek
yMeJbli, epBble U3rOTOBIEHUS Opyauil Tpyna. UenoBek NpsAMOXOIALIMNA 1 NEPBbIA BBIXO[
monet 3a  mpexensl  Adpuku.  YenoBek rednenbOeprckuii - OOMIMEA  TIPEIOK
HEaHJePTAJIbCKOTO YEJIOBEKAa M YeloBeKa pa3yMHOro. YenoBek HeaHJEpTaIbCKUN Kak BUJ
JTofe XoyioAHOro kiumara. UYenoBeK pa3yMHBIH COBPEMEHHOrO THWIA, JAEHHCOBCKHUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenienaMu AQpuky.

OBOJIOLUS COBPEMEHHOI'O 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX 4YeJIOBEKa.
Myraumonuslii npouecc ¥ noiauMmopdusM. IlomynsuuoHHBIE BONHBL, Jpeid TeHOB,
murpanus 1 "3¢dext ocHoBarens" B NOMYISILUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. Ilonsarue o pace. bombmive pacel: eBporeouaHas (eBpasuiickas),
aBCTpaIO-HErpouIHas (IKBATOpHAIbHAs), MOHTOJIONIHAS (a3UaTCKO-aMepuKaHckasi). Bpems
U IyTH PACCENEHMs YelIoBeKa IO IulaHere. EnMHCTBO 4YenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. I[IpucnocoOieHHOCTh YeaoBeKa K pa3HbIM  YCIOBUSM
OKpy»Karomien cpensl. BiusiHue reorpaduueckoit cpesipl U apeiida reHoB Ha MOP(OIOTHIO U
(bu3MO0NIOTHIO YeIoBeKa

DKOCHCTEMEI U MpUCymue€ UM 3aKOHOMEPHOCTHU

7.1

Paspnens! u 3anaun 3xos1orun. CBsA3b YKOJIOTHH C IPYTUMU HayKaMH.

Mertoas! skonoruu. IloneBele HaOMIOAEHUS. DKCIIEPUMEHTHl B SKOJOTMU: HPUPOAHBIE U
nabopaTopHble. MonenupoBaHue B 3KOJIOTMH. MOHUTOPHHI OKpPYKAIOLIEH Cpebl:
JIOKaJIbHBIN, PETUOHAIBHBINA U TI100aIbHBIN

7.2

Okonoruyeckre  (GakTOpbl W 3aKOHOMEpHOCTH uX  jedctBus. Kiaccudukarms
9KOJIOTHYECKUX  (akTOpoB: alOuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele. OO6mue
3aKOHOMEPHOCTH  JIelcTBUs  dKosorudeckux  (akropon. IlpaBmino wmuHumyma (K.
[mpenrens, 10. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC OPTaHU3MBI.
Abuotnueckue (akropel. CBeT Kak sKoysorudeckuil (axrop. JleficTBue pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYIIBl PACTEHUN M KUBOTHBIX IO
OTHOLIEHHIO K cBeTy. CurHanbHass posib cBera. Doromepuonnsm. Temmeparypa Kak
sKoJiornueckuii ¢akrop. [lelictBue Temmeparypsl Ha opraHu3Mbl. [loHKHIOTEpMHBIE W
TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.
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Brnaxxnocts kak skonormueckuil akrop. [Ipucrnocobnenus pacTeHuUil K MOJAEpKaHHIO
BojHOro Oananca. Kiaccudukanus pacteHuil o OTHOIIEHUIO K Boje. IlpucnocoGienus
KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYIIHAs, IOYBEHHAas, IIIyOHMHHAs
MOJIOYBEHHAs, BHYTPHOPraHu3MeHHast. OU3UKO-XUMHYECKHE OCOOCHHOCTH Cpe/l OOUTaHUs
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B Pa3HBIX cpesiax.

Buonornueckue purmel. Bueninue n BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJMYHBIC PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstie o xu3HeHHOU ¢opme. KuzHeHHBIE (POPMBI
pacTeHuii: aepeBbsl, KyCTApHUKU, KYCTApPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHUE TPAaBbl.
XKuznenusie (HOpMBI )KUBOTHBIX: THAPOOMOHTBI, TEOOHMOHTHI, a’3poOMOHTEL. OcoOeHHOCTH
CTPOEHUs M 00pa3a KU3HU.

buotndeckne  (daktopel. Buabl  OMOTHYECKMX  B3aWMOJCWUCTBHN:  KOHKYPCHIIUS,
XMIIHUYECTBO, cuMOMO3 M ero ¢opmbl. [lapasutusM, Koomepauus, MYyTyaJlu3M,
KOMMEHCAIM3M (KBapTHPAHTCTBO, HaxjeOHW4ecTBO). Herpoduyeckne B3amMOAEHCTBHS
(Tonmmueckue, popuueckue, dadbpudeckue). 3HaueHHE OMOTUYECKHX B3aMMOICHCTBHM IS
CYIIIECTBOBaHMS OPTaHNU3MOB B cpejie ooutanus. [[pHHIMT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTHYECKUE XAPAKTEPUCTUKHU Tomyisiiuu. [lomymsiiuss kak Owojoruyeckas cucrema.
Ponps HEOmHOpOIHOCTH Ccpenbl, GU3HYECKUX 0apbepoB M OCOOECHHOCTEH OMOJIOTHM BHIOB B
(GOpMHUPOBAaHUM TPOCTPAHCTBEHHOW CTPYKTYphl Tomyisiuid. OCHOBHBIE TOKa3aTesn
NONYJSLUUA: YUCIEHHOCTh, IJIOTHOCTh, BO3PACTHAsI U IOJIOBAasl CTPYKTYpa, POKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoJIOrMYecKasi CTpyKTypa nomyiasuuu. OneHka 4YUCICHHOCTH nomyisiuuu. /[nHamuka
NONMYJSINUA W €€ peryasiuus. buorndeckuii moTteHuuan mnonyisinua. MoaenupoBaHue
JUHAMUKU Tnonyisiuuu. KpuBble pocra uuciaeHHOCTH nomyisiuuu. KpuBble BbDKUBaHUS.
Perynsiiiust 4uCIIEHHOCTH TOMYJISALIMA: poiib (AaKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIUX OT
TUIOTHOCTU. DKOJOTHYECKHUE CTpaTeruu BUAOB (r- U K-cTparerun).

[TonsiTue 00 »skojormyeckol Hume BuAa. MecrooOutaHue. MHoromepHasi MOJEINb
skosornyeckor  Humm  JDk.M.  XarumHcoHa.  Pa3Mmepbl  OKOJOTMYECKOM  HUIIM.
[ToTreHIManbHas ¥ peain30BaHHAs HUILLIN.

Bun kak cucrema nomynsumid. Apeaiibl BUAOB. BUIBI M MX XU3HEHHBIE CTpPATETHU.
3aKOHOMEPHOCTH TIOBEACHHS W MUTPAIMil  JKWBOTHBIX. bHOJOTMYECKHe WHBAa3UU
YyKEPOJHBIX BUJIOB

7.4

CoobmectBa opranu3moB. buoneno3 u ero cTpykrypa. CBs3u MEXIy OpraHM3MaMu B
OuoreHo3e. Jkocuctema Kak oTkpeitas cuctema (A./x. Tencnu). @yHKIMOHANIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckne menu u ceru. AOuoTmdyeckne OnOKu HKocucTteM. [louBBI W Wbl B
sKocucTeMax. KpyroBopoT BemecTB ¥ NOTOK PHEPTHH B SKOCUCTEME.

OcHoBHbIE MOKa3aTeau dKocucTeMbl. bruomacca U mpoayKius. DKOJI0rH4eckue mupaMubl
quces, OMOMacChl U SHEPTUH.

HanpaBneHnHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - cyKieccuH. [lepBuuHbIe U BTOpUYHBIE
CYKIIECCMM M MX INpPUYMHBI. AHTpPONOIEHHbIE BO3JECHCTBUS Ha cykieccud. KimmakcHoe
coobmectBo. bropaznoo6pasue u MoIHOTa KPYyroBOpOTa BEIIECTB - OCHOBA YCTOWYMBOCTHU
cO001IeCTB.

[TpuponHble 3KOCUCTEMBI. AHTPOIOIEHHBIE SKOCHUCTEMBI. ATpOIKOCHCTEMA. ATPOILIEHO3.
Paznnuus Mexy aHTpONIOT€HHBIMH U IPUPOIHBIMH 3KOCUCTEMAMH.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas dmopa u dayHa.
Cunantpornuzanusi ropoickoi ¢ayHnsl. buomorndeckoe u X03sCTBEHHOE 3HAUYCHUE
arposkocucteM U ypOoskocucTeM. 3aKOHOMEPHOCTH  (OpPMHpOBAHHS  OCHOBHBIX
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B3aUMOJICVCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc dHeprum M BEHIECTB MEXAY CMEXKHBIMM OJKOCHUCTEMAMM. Y CTOMYMBOCTH
OpraHM3MOB, IIONYJSLUA M D3KOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AHTPOIIOICHHBIX
BO3JICUCTBUI

7.5

buocdepa - obmierianerapHas 060104ka 3eMiM, /1€ CYHIECTBYET HJIM CYHIECTBOBaja
*u3Hb. Yuenue B.M. Bepuaackoro o 6uochepe. Obnactu 6uocdepsr u ee coctas. Kupoe
BeIECTBO Orocdephl U ero QyHKIIUH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocdepbl Kak TiobampHOU
skocuctembl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BeliecTB u
OMOTre0XMMHYECKUE IUKIIBI (YTIepoa, a30Ta). PUTMUYHOCTD sBNIeHHI B 6uocdepe.
3onanbHOCTh Ouochepsl. [lonsatue o 6rome. OCHOBHbIE OMOMBI CYIIHM: TYHJApA, XBOWHBIE
jeca, CMEUIaHHbIE W IIMPOKOJMCTBEHHBIE JieCa, CTENH, CABaHHBI, MYCTHIHU, TPOIMUYECKUE
Jeca, BBICOKOTOphsi. KimrMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa U (PYHKITUS )KUBBIX CHCTEM, OLIEHKA WX PECYpPCHOTO MOTEHInana u OuochepHbIX

byHKIMi

7.6

DKOJOTHYEeCKHe KpU3UChl M WX NpuuuHbBl. Bo3neiictBue uyenoBeka Ha oOuochepy.
3arpsi3HEeHUE BO3IYIIHOW cpeabl. OxpaHa BO3ayXxa. 3arps3HeHue BOAHOUM cpennl. OxpaHa
BOJHBIX pecypcoB. Paspymenune mouBel. OXxpaHa MOUYBEHHBIX pecypcoB. l3meHeHue
KiImMara.

AHTpPOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBINH MUp. OXpaHa paCTUTEIHLHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE NPUHLIHUIBI OXpaHbl npupoabl. Kpacueie kauru. Oco6o
oxpaHnsiemble npupoansie Teppuropun (OOIIT).

Borannveckue caspl ¥ 300JI0TUYECKHE TAPKH.

OCHOBHBIE MPUHLUIBI YCTOWYMBOIO Pa3BUTHs UEJIOBEUECTBA M NMpPHPOJbL. ParumoHanbHOe
IPUPOIONOIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOTO pa3Ho00pas3us 3eMin
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