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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueObHOMY mpeamery "buomorus" (manee - Oumojorus) Ha
YpOBHE cpeaHero obmero oopasoBaHus pazpaboTaHa Ha ocHOBe DemepanrbHOTO
3akoHa OoT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccutickoit Degeparium,
dI'OC COO, Konmemnmuu mpenogaBaHus ydeOHOTO mpeaMera «buomorus» u
OCHOBHBIX ITOJIOKEHHH (pesrepanbHOi padodei MporpaMMbl BOCITUTAHUS.

Yuebuslii npeamer «buonorus» yriy0iaéHHoro ypoBHs uzydenus (10-11
KJIAaCCHI) SIBJIIETCS OJTHUM M3 KOMIIOHEHTOB MIPEAMETHOM 00macT « EcTecTBeHHO -
Hay4dHbIC IpenmMeThl». CormacHo nojoxenusM @I'OC COO npoduiibHbIe yaeOHbIC
OpeaMeTbl, H3y4yaeMble Ha yIiIyOJEHHOM YpOBHE, SBISIIOTCS — CIIOCOOOM
nuddepenmanuy oOydeHHss Ha YypOBHE cCpeaHero oOmero ooOpa3oBaHus U
NpU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIMM, CPEIHUM
001muM, cCpeHUM MPoQecCHOHATLHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKABIM W3 O3TUX YYEOHBIX MPEIMETOB JOJDKEH OBbITh OPHUEHTUPOBAaH Ha
MIPUOPUTETHOE peIIEHUE 00pa30BaTeIbHbIX, BOCIUTATEIbHBIX M Pa3BUBAIOIIUX
3a1a4, CBS3AaHHBIX C MPOQOpPHEHTAIMEH OOYJarONMXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIaCTM HAYYHOT'O 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIIMHO M, SKOJIOTHEN, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma o yue6HOMY nipeameTty "buonorus" 1aét npencTaBieHUE O IEIH
U 3a37a4ax U3y4deHHs yuyeOHoro npeamera «buosiorus» Ha yriyOJIEHHOM Yp OBHE,
ompenenser o0sA3areibHOE (MHBApUAHTHOE) MPEAMETHOE COJIEpIKAHHUE, €ro
CTPYKTYpUpPOBAHUE MO pasjeliaM M TeMaM, pacupeiesieHue Mo Kjaccawm,
PEKOMEHYET MOCJEA0BAaTEIbHOCTh U3YUYEHHUS YYEOHOro Marepuaiga ¢ y4yEToM
MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTUKA Yy4eOHOTO MpOoIiecca,
BO3PacTHBIX 0COOEHHOCTEN 00yUaronmxcs. B nporpamme no OMOJI0rum peanus3oBaH
NPUHIMI TPEEMCTBEHHOCTH C U3y4€HHEM OMOJIOTUH HA YPOBHE OCHOBHOT'O OOIIIEro
oOpa3oBaHusi, Osarojaps 4YeMy [POCMATPUBACTCS  HANPaBJICHHOCTh  Ha
NOCJEayIolee pa3BUTHE OWUOJOTMYECKUX 3HAHWWA, OPUEHTHUPOBAHHBIX Ha
(dbopMuUpOBaHME  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  SKOJOTHYECKOro
MBIIUICHUS, IPEACTABICHUHN O 30pOBOM 00pa3e KU3HU, HA BOCIIUTAHUE OEpEKHOTO
OTHOILLUEHUS K OKPY’Karollel NpupoHoH cpese. B nmporpamme o OMoI0Truu Takxke
NOKa3aHbl BO3MOXXHOCTM YyueOHOTro mpenMera «buosorus» B pealu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MpEAMETHBIM pe3yibTaTaM 00y4eHUs U B POpMUPOBAHUN OCHOBHBIX BUIOB y4€OHO-
MO3HABATEIbHOM JIEATEIbHOCTH OOYUYaIOMMXCS IO OCBOCHUIO COJEpIKaHUSA
OMOJIOTUUECKOTO 00pa30BaAHNUS HAa YPOBHE CPEIHEr0 O0ILEro 00pa3oBaHus.

VYuebusbIit npenmer «bUoJOTHS» HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus
3aBepIiaeT OMOJOTUYecKoe 00pa30BaHKeE B IIIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U yIriyOJieHre 3HaHUI 00y4arolXCs O dKUBOU IPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
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KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHN M OMOJIOTUN PAa3BUTHS, TEHETHKH, CEJICKITUH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U SKOJIOTUH.

N3yuenne ydeOHOrO mpenMera «buomorus» Ha yriayOJIEeHHOM YpOBHE
OPHUEHTHPOBAHO HA MOATOTOBKY OOYyYalOUIMXCS K MOCJEAYIOUIEMY IOIy4EHUIO
Ouonoruueckoro oOpa3oBaHusl B  By3aX U OPTaHU3ALUAX  CPEIHEro
npodeccruoHanbHOro 0opazoBanusi. OCHOBY €ro CoAepKaHHUs COCTABIIAET CUCTEMA
OMOJIOTUYECKUX 3HAHWHM, TMOJYYEHHBIX TMPU  HM3YUYCHUH OOYyJaroIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHUECKUX pa3/ie’oB OMOJIOTUN HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHUS MOJy4aroT pa3BuTHe. Tak,
paclmpeHbl U YriayOJieHbl OMOJIOTMYECKHUE 3HAHUS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YelOBeKa, OOIIMX 3aKOHOMEPHOCTSIX MKHU3HHU,
JOTIOJTHUTENHHO BKIIFOUEHBI OMOJIOTHY€CKHE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
Xapakrepa, KOTOPbIE MOYKHO HCIIOJb30BaTh KAK OPHEHTUPHI ISl TOCIEAYIOIIErO
BbIOOpa npodeccun. Bo3moxkHa Takke HHTErpamusi OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIIMMHU 3HAHUAMH, MOJYYEHHBIMU OOYYaIOUMMUCS MPU U3YYECHHU
bu3UKH, XUMUH, TeoTpaduu U MaTEMATUKH.

CrtpykTypa mporpaMmbl o ydyeOHOMy mnpeaMery '"buosoruss" otpaxaer
CUCTEMHO-YPOBHEBbI W HBOJIOIUOHHBIA MNOAXOABl K HW3YYEHUIO OHOJIOTHH.
CornacHo uM, U3y4aroTCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OPraHU3al1H, 3BOJIIOLIUMY OPTaHUYECKOTO MUpa Ha 3eMJIE,
COXpaHEeHMs1 OMOJIOTUUECKOr0 pa3HooOpa3us miaHeTsl. Tak, B 10 kimacce nu3yyarorcs
OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOW OMOJIOTHMH, AIMOPHUOJIOTUM U OHOJIOTUM
pa3BUTHS], TEHETUKU U CEIEKLMH, OMOTEXHOJOTUU U CUHTETUYECKOW OMOJIOTHH,
aKTYJIM3UPYIOTCS. 3HAHUS OOyYaroumxcs 1o OOTaHWKE, 300JI0THUH, aHATOMUM,
¢uznonorun yenoseka. B 11 kiacce u3ydaroTcsi 3BOJIOMUOHHOE YUEHHUE, OCHOBBI
AKOJIOTHH U YueHue o ouocdepe.

VYueOnbiii npeamer «buosorusi» mpu3BaH  00ECNEUUTb OCBOCHUE
oOyJaronmmMucs OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJI€W, IPUHLIMIIOB U MTPaBuUI,
JeXKallMX B OCHOBE COBPEMEHHOM €CTECTBEHHO -HAYYHOM KapTUHBI MUPa, 3HAHUI O
CTPOEHHH, MHOTOOOpa3Ud U OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMYJIALHH,
OMOLIEH03a, 5KOCUCTEMBI, O BBIIAIOIIMXCS HAYUYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJICIOBAHUIX B OMOJIOTUH, TPUKJIA/IHBIX aclieKTaX OMOJOTruYeCcKUX 3HaHuil. J1jis
pa3BUTUS M TOJAJEPXKaHUS HMHTEpeca OOydaroumxcs K OHMOJOTHM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHala B COJIEPKAHUU MPOTPaMMBI
1o OMOJIOTHUX MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOM WM KHOM 00JacTH OMOJIOTHUH, BKJIQJIOM OT€UECTBEHHBIX U 3apYOEKHBIX yUEHBIX
B pEILIEHNE BAXHEUIINX OMOJIOTUUECKUX U KOJOTHUECKUX ITPOOIIEM.

Lens n3ydenust yaeoHoro npeamera «buonorus» Ha yriay0oJ€HHOM YpOBHE —
OBJaJeHUE OOYYAIOIIMMHUCS 3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATbHOM
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OpTraHW3allMM JKUBBIX CHUCTEM pa3HOTO paHra W TpuoOpeTeHHe yMEHUMU
WCIIOJIb30BaTh ATH 3HAHWSA B (POPMHUPOBAHHH MHTEpECA K OMPEaenEHHON 00macTu
po(decCHOHATBHON JIEITEILHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY
yaeOHOTO0 3aBECHUS JIJIS TIPO0JDKEHUS OMOJIOTHIECKOr0 00pa30BaHMS.

JlocTmkeHne 1enmu M3ydeHuss ydeOHoro mpenmera «buonorus» Ha
yriyOJaEHHOM ypOBHE 00CSCTIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE 00YYAIOIUMHUCS CUCTEMBI OMOJIOTUIECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUAX, KOHIICTIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYIHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOT000pa3Md M OCOOCHHOCTSIX OHOJIOTHMYECKHUX CHUCTeM (KJICTKa,
OpTaHu3M, TOMYJIALHSI, BU, OMOTEOIeH03, Orocdepa); O BBIIAIONMXCS O TKPBITHSIX
¥ COBPEMEHHBIX UCCJICIOBAHMSIX B OMOJIOTHH,

O3HAKOMJICHHE OOYYaronmxcs C METOJaMH TIO3HAHWS J>KUBOW TPHUPO/IBL
UCCIIEIOBATEILCKUMH  METOJIaMU  OMOJIOTMUECKUX HayK (MOJEKYSIpHOW u
KJICTOYHOM OMOJIOTHH, IMOPHOJIOTUHN ¥ OMOJIOTUH PA3BUTHS, TCHETUKU U CEJICKIINH,
OMOTEXHOJIOTUM W CUHTETUYECKOW OHWOJIOTHH, TIaJIC€OHTOJIOTUH, JKOJOTHN);
METOJIaMH CaMOCTOSITEIbHOTO TPOBEJACHUS OMOJOTHUYECKUX HCCIICOBAaHUN B
Jabopatopu W B Tpuponae (HaOmOaeHWE, W3MEPEHHe, OKCICPHUMEHT,
MOJIEIIMPOBAHUE);

OBJIaJicHUE OOYyJYaIOIMUMHUCA YMEHHSIMHU: CaMOCTOSITEIbHO HaXOJWTh,
AQHAJIM3UPOBATh U HCIIOJH30BaTh OMOJOTHYECKYIO WH(MOPMAIUIO; MOJIh30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTAaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTHH W COIUAILHO-J)KOHOMHYECKUMU € JKOJOTHYECKUMH
npoOJeMaMu 4YeJIOBEYECTBA; OLIEHMBATh IOCJEICTBUS CBOEH ACATEIbHOCTU TIO
OTHOIIEHUIO K OKpYKalomIel MPUPOIHON cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBI0  OKPYXAIOIIUX JIOZAEH; OOOCHOBBIBaTh W  CcOOMIOAATh  MeEphI
poUIAKTUKA WHQPEKIIMOHHBIX 3a00JIeBaHUH, MMpaBUjIa MOBEACHUS B TPHUPOJIC U
obecnieueHusi 0€30MacCHOCTU COOCTBEHHOM KU3HEAEATEIILHOCTH B UpE3BbIYaHbBIX
CUTyallUsX TMPUPOJHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbBIE HAyYHbIE OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 0OYJAFOIINXCS HHTEIUIEKTYyaTbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
IpoIlecCe 3HAKOMCTBA C BBIJIAIOIIMMHUCS OTKPBITUAMH M  COBPEMCHHBIMU
UCCJICIOBaHUSIMU B OHMOJIOTHH, pPEHIaeMBbIMH €0 TpoOJeMaMu, METOJI0JIOTHel
OMOJIOTUYECKOTO HCCIICA0OBAHUS, TPOBEICHUS IKCTIEPUMEHTATIbHBIX UCCIIEI0 BaHHH,
penieHnsi OMOJIOTHYECKUX 3a/1ad, MOJICIUPOBAHUS OUOJIOTUYECKUX OOBEKTOB M
MPOIIECCOB;

BOCTIMTAHUE Y 00yJaOIMUXCs IICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC B
IIEJIOM U K OTJIEIbHBIM €€ 00BbeKTaM U SBJICHUSAM; (POPMHPOBAHHE SKOJIOTHUECKOM,
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TeHETUYECKOU IPaMOTHOCTH, 00T KyJIbTyphI TOBEACHUS B IPUPOIC; MHTETPAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpereHue OO0ydJalOMUMHUCA  KOMIIETEHTHOCTH B pPallMOHAILHOM
TIPUPOIOTIONB30BaHIH (COOII0OIEHUE MPABUJI IIOBEICHHUS B PUPOJIE, OXPAHbBI BUIIOB,
PKOCHUCTEM, Omocdepbl), COXpaHEHHMH COOCTBEHHOTO 3J0POBbS W 3J0POBbBS
OKpY)KaOIMX JroAcH (coOmomeHus Mep TpOGUIAKTHKA — 3a00JICBaHMM,
oOecrieueHre OE30MACHOCTU KU3HENEATEIILHOCTH B UPE3BBIUYAHHBIX CUTYaIMSIX
OPUPOJHOTO M  TEXHOTEHHOI'O0 XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUI U YMEHUI B IOBCEIHEBHOM )KU3HH,

CO3/IaHWE  YCJOBMUH JUII  OCO3HAHHOTO BbIOOpa  OOYyYaAIOUMMHUCS
VHIUBUYyaIbHOU o0pazoBarenpHOU TPAECKTOPUH, CITOCOOCTBYIOIIIEH
HOoCJIEAYIOUeMYy MPO(ECCUOHATLHOMY CaMOOTPEAEICHUI0, B COOTBETCTBHU C
WHJIMBUTYaTbHBIMU HHTEPECAMHU U TOTPEOHOCTAMU PETHOHA.

OO61ee 4MCIO YacoOB, OTBEEHHBIX HA U3y4YE€HHE OHOJIOTHU HA YIITyOJIEHHOM
YpOBHE cpeHero oo1iero oopasoBanus, coctaBimsieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Hepemo), B 11 kimacce — 102 gaca (3 yaca B Heneno).

OT160p opranu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHUs: OMOJIOTUN
OCYIIECTBISIETCS. C YUETOM CHEIM(PUKHA ero COACp >KaHHs U HANpPaBJICHHOCTH Ha
IPOJOJDKEHHE OHMOJIOTMYECKOT0 O00pa30oBaHUsl B  OPraHM3alUsX CPEAHEro
po(decCUOHATBHOT0 U BBICIIIET0 00pa30BaHUsL.

O0s13aTeNbHBIM YCIOBUEM NTPU 00yYE€HUU OMOJIOTUH Ha YITyOJIEHHOM YPOBHE
SABJISIETCS. TIPOBEJIEHUE JTAOOPATOPHBIX U TpakThyeckux padot. Takxke ywactue
00y4YaronMxcsi B BBIIIOJIHEHUU MPOEKTHBIX U y4€OHO-HUCCIEN0BATENbCKUX PAOOT,
TEMaTHKa KOTOPBIX OMPEAEIAETCS YUUTEIEM Ha OCHOBE UMEIOIIUXCS MaTEPHUATIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.
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COAEPXAHUE ObYYEHUA
10 KJIACC

Copep:kaHue MpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJHUT B MPOBEPKY
rocyJapcTBeHHoM ntorosoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass Ouonorus — KOMIIeKCHas Hayka. KpaTkas uctopust pa3BUTHs
owonmornu. buosormdueckne HayKM M W3y4aeMble UMM  MPOOJIEMBL
OyHIaMEHTAIbHBIE, TPUKIAJAHBIE W ITOUCKOBBIC HAyYHBIE MCCIEIOBAHUS B
OMOJIOTHH.

3HadeHue Onosoruu B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO -HAyYHON
kapTuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Ouojoruell. 3HaueHWE OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SIHCTBE,
MIPOMBIIUIEHHOCTH, OXPAaHE PUPOIBI.

JleMOHCcTpaLMH

[Moptpetsi: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y.
l'apsei, I'. Mengens, B. 1. Bepnaackui, W. I1. IlaBnos, . 1. Meunukos, H. N.
Basuios, H. B. Tumodees-Pecosckuit, k. Yorcon, @. Kpuk, /]. K. benses.

Tabmuibl u cxembl: «CBsi3b OUOJIOTHM C JPYrMMH Haykamuy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble CHCTEMbI M MX H3YUYEHHUE

JKuBble cucTeMBbl Kak TpeaMeT u3ydeHus Ouojoruu. CBOWCTBA KUBBIX
CHCTEM: €IWUHCTBO XHUMHUYECKOTO COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTS,
CIIOHOCTh W YHOPSAJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTAHU3AIWS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, ©3BMEHYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alyu >KUBBIX CHCTEM: MOJIEKYJISAPHBINA, KJIETOYHBIM,
TKAHEBBIM, OpPraHU3MEHHBIH, MOMYJIILIUOHHO -BUI0BOM, 3KOCUCTEMHBIN
(OuoreonienoTnyeckuit), o6mocdepusiii. IIporecchl, MPOUCXOMSNME B KUBBIX
cuctemax. OCHOBHbIC MPHU3HAKU >KUBOTO. JKM3Hb Kak (opma CyIlecTBOBaHUS
Marepun. Hayku, nzydaroime >KMBble CUCTEMbI HA Pa3HBIX YPOBHSIX OpTraHU3aI1H.

N3yuenune xuBbIX cucteM. Metoasl OuoJsiorudyeckor Hayku. HaGmtonenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanu3. [loHaTHe 0 3aBUCUMON 1
He3aBUCHMMOMN mniepeMeHHOW. [InmanupoBanue -»skcniepumenta. [locTaHoBKa u
npoBepka rumnote3. HyneBas rumnotesa. [loHstre BHIOOPKHU M €€ JOCTOBEPHOCT.
Pa3z0poc B Ouosormdeckux pgaHHbIX. OIllEHKa JOCTOBEPHOCTH TMOJTYYEHHBIX
pe3ynbTatoB. [IpUUMHBI UCKaXEHUS PE3YJIbTAaTOB »HKclepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanumn
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Tabmuubr u cxembl: «OCHOBHBIE TNpPHU3HAKK KU3HWY», «buomoruueckue
cuctembl», «CBOHCTBa >XUBOW Marepum», «YPOBHU OPraHU3AlMH KUBOU
npupoab», «CTpOEHUE KUBOTHOM KIETKM», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO OopraHuzMay, «buoreonenos», «buocdepa», «Meromapl
W3Y4YEHUSI JKUBOW IPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pyAOBaHKE 1JIs TPOBEACHUS HAOIOICHHH,
U3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcrnonb3oBaHWE pa3aUMYHBIX METOAOB IIPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KieTkn

Knerka — cTpykTypHO-(pyHKIMOHANBHAS equHUIa >kuBoro. Mctopus
oTkpbITHs KiIeTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. HlneiineH, P. BupxoB). OCHOBHbIE NOJIOKEHHS COBPEMEHHOU KJIETOYHOU
TEOPUHU.

Metonbpl  MOJNEKYISIPHOM W KJIETOYHOM  OHMOJOTHMU: MHKPOCKOTNS,
xpoMmatorpadus, 31eKTpoope3, METOJ MEUEHBIX aroMoB, AUQQepeHIraTbHOe
HEHTpU(pyrupoBaHue, KyJIbTUBHUPOBAHHUE KIETOK. HM3yuenue ¢hukcuposaHuvix
K1emox. DNEKTPOHHAsE MUKpockomus. Kougokanvuas muxkpockonus. Bumanvroe
(npudicu3HeHHoe) uyueHue Kiemox.

JleMOHCTpaLMH

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

Tabmuupl u cxembl: « CBETOBOM MUKPOCKOID), « DIEKTPOHHBIN MUKPOCKOID),
«HcTopust pa3BUTHS METO10B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOIL, MHUKpPOINpENaparbl pacTUTEIbHbIX,
YKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne METONOB KIETOYHOW OHOJIOTUM
(xpomarorpadusi, snektpodopes, audbdepeHUaATbHOE EHTPUPYTUPOBAHHUE,
[1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XVMHUYECKANA COCTAB KIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOAIJIEMEHTBHI.
Bonau e€ poJib kak paCTBOPUTEIS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TeIoperysiiui. MuHepalibHbIE BEIIECTBA KIIETKH, MX OHoJornyeckas poJib. Posb
KATUOHOB 1 aHHOHOB B KJIETKE.

Oprannyeckue BeUIECTBA KIETKA. bDHOJOTHMYECKHE NOJUMEpHI. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoi MoJieKybl. [lepBuyHas
CTpYKTypa Oe€nka, NenTHAHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUHAs
cTpyktypbl. [enarypauus. CpoiictBa OenkoB. Kraccudukanus OenkoB.
buonornueckue pyHkiuu 6enkoB. Ilpuonsi.
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VYraeBoasl. MoHOCaXapuabl, TUCaXapUIbl, OJIMTOCAXapUIbl U TIOJTUCAXAPUIBL.
OO6nmii TmnaH CTPOCHUA U (UBUKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue PyHKIIMN yriIeBOIOB.

Jlumuaet. I'uapoumsHO-rHapodoOHBIE cBOMicTBA. Kmaccudukariys TummIos.
Tpurmunepunpl, Gocomunuasl, BOCKHA, cTepouabl. buonornueckue (yHKIAN
munuaoB. O01mue cBoHCTBa OMOJIOTHIECKUX MEMOPaAH — TEKy4eCTh, CTIOCOOHOCTB K
CaM03aMbIKaHUIO, TIOJYTIPOHHUIIAEMOCTb.

Hyxknennossie kucinotel. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHUCIIOT.
Hyxkneotunsl. [Ipunmun xomruiementapaoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupans. MectoHaxoxaeHue u ouosorudeckue Gpynkimu JTHK.
Bunsl PHK. ®ynkunn PHK B knerke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Moltiekyine ATO.
buonoruueckue pynkiuun AT®. BoccraHoBIEHHbBIE TEPEHOCYUKHY, UX (PYHKIIUHU B
Kietke. /[pyeue nykneosuompugocgpamol (HTD). CexBenuponanue JJHK. Memoow
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OMOJOTHSA: OMOXUMHUUECKUE U OMODU3UUECKUE UCCIICIOBAHMS
CoCTaBa U TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyl. Mooeruposanue
CMpPYKmypol U OYHKYUl OUOMONEKYN U UX Komniekcos. Komnvromepmwiii Ousatin u
opeanuyecKuu cunmes OUOMONEKYI U UX HENPUPOOHBLX AHAI0208.

JleMOHCTpaLMH

[Hoptpersr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.

Jlnarpammel: «Pacnipenenenne XuMUIeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOICY,
«Pacmpesenenne XUMHUIECKUX JIEMEHTOB B YKHBOH TIPUPOIC.

Tabmurer u cxembl: «llepromnyueckas TabaUIa XUMHYECKUX 3JICMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJBI», «BelecTBa B cocTaBe opraHu3MoBy, « CTpoeHHe
MOJICKYJIbI  Oenkay, «CTPYKTYpbl OEIKOBOM MOJEKYJbI», «CTpOCHHE MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJICKYa JUNUAOBY», «HyKIenHOBBIE KHCIOTBD),
«Ctpoenne Mosiekyiiel ATODy.

OOGopynoBaHue: XUMUYECKasi ocyaau 000py0BaHUE.

JlabopaTopHas pa6oTa «OOHapy)eHHE OCITKOB ¢ MOMOIIHIO0 KAYECTBEHHBIX
peaKumn.

JlabopaTopHas padora «/ccrenoBanue HyKJI€MHOBBIX KUCIIOT, BBIIEIEHHBIX
U3 KJICTOK Pa3IMYHBIX OPTaHU3MOBY .

Tema 5. CTpoeHue u pyHKIIMHU KJIETKH

Tunel KJI€TOK: DJyKapuUOTHUECKass W MpokapuoThdeckas. CTpyKTypHO-
(byHKIMOHAIbHbIE 00pa30BaHUs KIETKH.
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Ctpoenue npokapuoTHdeckoi kiaeTku. Kierounas cteHka OakTepuil u apxeu.
OcOOEHHOCTH CTPOCHHsI TETepOTPOPHON W aBTOTPO(HON MPOKAPUOTHIECCKUX
KJIETOK. MecTo 1 poJib MPOKAPUOT B OUOIIEHO3AX.

Ctpoenue u GyHKIIMOHUPOBAHUE dYKapUOTHUECKOH KieTku. [Imazmarudeckas
MeMOpaHa (mmazmaneMma). CTpyKkTypa IutazMaTudeckoil MeMOpanbl. TpaHcmopt
BEIIECTB Uepe3 TIa3MaTHICCKYI0 MeMOpaHy: macCUBHBIN (quddy3us, oOmeraéHaas
nuddy3usi), akTUBHBIA (MMEPBUYHBIA W BTOPWYHBIN AaKTUBHBIA TPaHCIIOPT).
[Nomynponutiaemocts MeMOpanbl. PaboTa HaTpuii-KaTMeBOoTO HAacoca. DHIOIUTO3:
MUHOIMTO3, (paronuTo3. Dk301MTo3. Knerounas crenka. CTpykTypa u QyHKIIUH
KJICTOYHOM CTEHKU pacTeHUM, TPUOOB.

[Huromnazma. I{uto3o0mb. [lutockener. JIBrmkeHue nuromiazMbl. OpraHouIbI
kjeTkr. O THOMEMOpAaHHbIE OPraHOUIBI KIIETKHU: dHA0IUIa3MaTnyeckas cetb (D11C),
anmapar [onbIKU, IM30COMBI, WX CTpoeHHEe U (QyHKUIUH. B3anMocsssb
OJIHOMEMOPAHHBIX OPraHOUJOB KJeTKU. CTpOEHHE TpaHyJISPHOTO PETHKYIyMa.
Mexanusm nanpaenenus denrxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ magkuii (arpaHyisipHbBINA) S9HI0IIIa3MaTHUECKUH PETUKYITYM.
CekperopHas ¢ynkuus anmapara ['ombmxu. Moougukayus berkoé 6 annapame
Tonvooicu. Copmuposka benxkos 6 annapame [ onv0xcu. TpaHCTIOPT BEIIECTB B
KIeTke. Bakyosmm pacturenbHbIX kneTok. Kierounsiii cok. Typrop.

[loslyaBTOHOMHBIE ~ OPTaHOWBI  KJIETKH:  MHUTOXOHIPHUH,  IUIACTUIBL
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeernes (K.C. Mepeoickosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKUMM MUTOXOHAPUN M Tuiactui. llepBuduHbie,
BTOPUYHBIE U CJIOKHBIE IIIACTUIBI (POTOCUHTE3UP YIOLIHUX 3YKAPHUOT. XJIOPOILIACTHI,
XpOMOILIACTHI, JIEUKOTLIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opranouas! kinetku CTpoeHHEe U (PYHKLIUHM HEMEMOpaHHBIX
OpPraHouJ0B  KJIETKU. PubocomsL IIpomesxxcymounvie Gunamenmol.
MukpodunaMmenTsl. Axmunosvie Mukpoguiamenmsi. MpllIEUHbIE  KJIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleunblX Kiemok. Mukpotpyoouku. KietouHslii
ueHtp. CTpoeHue W JBWKEHUE JKTYTUKOB M pECHUYEK. MUKpOTpyOOUKu
nuTomnasMel. Llentpuoins. berku, accoyuuposannvie ¢ MuKpoguiameHmamy u
Mukpompybouxamu. Momopuvie 6enku.

Anpo. Obosouka sipa, XpOMaTHH, KapUOIUIa3Ma, IPHIIIKH, UX CTPOECHUE U
byHkuuu. SnepHbiil O0enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE pPacOJIOKEHUE
XpoMocoM B uHTep(DazHOM sifipe. Dyxpomamun u cemepoxpomamun. benku
XpOMAaTuHA — THUCTOHBL. J[unamuka soepuou ob6onouku 6 mumo3se. Hoephuviil
mpancnopm.

Knerounsie BkimoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOMU, )KUBOTHOM, TPUOHOM).

JdeMoHCcTpanumn
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[Toptpers: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuupbr u cxembl: «CTpoeHHE 3yKapUOTHUECKOW KIeTKn», «CTpoeHue
)KUBOTHOU  KJIETKW», «CTpoeHue pacTuTelbHOM  KiIeTKnW», «CTpoeHue
MUTOXOHAPUN», « A 1poy, « CTpoeHne NpoOKapUOTUIECKON KIIETKID .

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKPOIpENaparbl pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIpENnapaThl 0aKTepUaIbHBIX KJIETOK.

JlabopaTtopHnass pabora «l3yueHue CTPOEHUS KIETOK pa3IMYHbIX
OpPTaHU3MOBY.

IpakTnyeckas padora «3yueHne CBOMCTB KIIETOUYHON MEMOpaHBI.

JladbopaTopHas padora «lccregoBanue 1uazmosd3a M JEIUIa3MOJIM3a B
PaCTUTENbHBIX KIETKAX).

IIpakTH4eckasi padora «3yueHne 1BUKEHNS IUTOIUIa3Mbl B PACTUTENbHBIX
KJIETKAX».

Tema 6. OOMeH BeLIeCTB M PeBpALlICHHE JHEPI UM B KJIETKe

ACCUMUWIIAINA U TUCCUMUIISIIINS — ABE CTOPOHBI MeTabom3Ma. Tursl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TreTepoTpodHBIA. YUacTHe KHCIOpOJa B OOMEHHBIX
npoleccax. JHEPreTuyeckoe oOecreueHne KIeTku: npespamieHue ATD B
oOMeHHbIX mpoueccax. DPepMEHTaTUBHBIM XapakTep pEakUUid KJIETOYHOIOo
MeTabonu3zMa. PepMEHTbl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M JACHCTBUSL
Kodepmentsl. OTnmuns GepMEHTOB OT HEOPraHUYECKUX KaTalin3aropoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peaxkuuii OT pa3aMuHbIX PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHX BELIECTB B KieTke. DOTOCUHTES.
AHoxcuceHnblll U OKcuceHHbll omocunmes y baxmeputi. Ceemocobuparoujue
nuSMeHmyvl U NUSMEHMbvl PeakyuoHHo20 yenmpa. Posb XJI0pOoIIacToB B pOLECcCe
dotocunteza. CreroBas u TeMHOBas pazwl. @omoovixanue, Cs., Cs. u CAM-munwi
gomocunmesa. IIpoagykTuBHOCTH (hoTOCHHTE3A. Bnusinue paznuuHbIxX PakTOpOB Ha
CKOpOCTb (hOTOCUHTE3A. 3HAUEHUE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noobOpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIMpYIOUME OaKkTepuH, Kene300akTepuu, cepoOaKTepur, BOJIOPOIHbIC
OaxkTepuu. 3HAYEHUE XEMOCHUHTE3A.

AnHa3’poOHble opraHu3mbl. Bunabl Oposkenusi. IIpoaykTel OpoXkeHHS U UX
UCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENN OOJIC3HEN.

AnpoOHble OpraHu3MBbl. Jraribl JHEPreTUYECKOro oOmeHa.
[loaroroBurenbHbIN AT [ TMKOJIN3 — OECKUCIOPOIHOE PACIICIIIEHUE TIIFOKO3BI.

buonornueckoe OKUCIICHNE, WM KIIETOYHOE JIbIXaHUE. POJIb MUTOXOHAPUI B
npoiieccax Ouojaornyeckoro okucienus. Luximyeckue peakuuu. OKUCIUTENHHOE
bochopumupoBanue. Iuepeus memopannoco epaduenma npomonos. Cuumez ATD:
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paoboma npomonnou ATD-cunmaswi. [IpeumyimecTBa a’dpoOHOTO MyTH OOMEHa
BEIIECTB Mepes] aHadpOoOHBIM. D(H(HEKTUBHOCTD SHEPTETUIECKOTO 0OMEHa.

JleMoHCcTpPauu

[Toptpersl: k. [Ipuctmu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmump! n cxemsl: «DoTocHHTE3 ), « IHEPTrETUIECKUI 00MEH», «brocuHTes
oenkay, « CtpoeHue hepMeHTay, « XEMOCHUHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOT, 000PYIOBaHUE I MTPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTopHas padora «/3yuenune KaTaTMTHIECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuIIa3bl UK KaTalasbl)y.

JlabopaTtopnas pabora «l3ydeHue (PEpMEHTATUBHOTO PaCIICTICHUS
MEePOKCHUAA BOJOPO/IA B PACTUTEIbHBIX U AKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mnpoueccoB (GOTOCUHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas padota « CpaBHEHHE TPOIIECCOB OPOKEHHUS U JBIXaHUS .

Tema 7. HacieacTeeHHast MHH(OPMALUA M peau3anus €€ B KJIeTKe

Peakiuu matpudHOTO cHMHTE3a. [[pUHIMI KOMIUIEMEHTAPHOCTHU B PEAKIUSAX
MaTpUYHOTO CUHTEe3a. Peanm3anms HacnencTBeHHOM nHpopMmarmu. ['eHeTnaeckuit
KOJ, ero cBoucrtBa. TpaHckpunius — Marpuunbld cuHTe3 PHK. IIpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPATUIETbHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpancnopTHsix PHK B Onocunrese Oenka.
VYcnoBust 6mocuntesa Oenka. Koauposanue amuHOkucsoT. Poss pubocom B
OnocuHTe3e OenKa.

Coepemennvie npeocmagnenus o cmpoenuu ceHog. OpraHuzanus TeHOMa y
OPOKapUOT U SYyKapHOT. Perynsiusi akTUBHOCTU T€HOB y IpokapuoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Monexyrapuvie mexanusmovl IKCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomwi 2enog. Perynsiims 0OMEHHBIX
poIecCcOoB B KieTKe. Kiierounblii romeocTas.

Bupychl — HeksleTouHbIe (POPMBI KU3HU U 0OJIMraTHbIC Mapa3uThl. CTpoeHue
INPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro B. /KusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpammuas mpanckpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0oneBanust uenoBeka, >kuBoTHbIX, pactenuil. CITNJ[, COVID-19,
COLMAIbHBIE U METULIMHCKUE TPOOJIEMBI.

buoungopmamura: unmeepayus u anamusz éonvuiux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oanuvix. Hanomexuonoeuu 6 buonozuu u meouyune.
IIpoepammupyemvie pynxkyuu 6enxos. Cnocobbt 00CmaesKu 1eKkapcms.
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JdeMoOHCcTpPauu

IToptpertsr: H. K. Kosbuos, 1. . IBanoBckwiA.

Tabmmmp! u cxembl: «brnocuaTe3 Oenkay», «I'eHeTnyeckuit Kom», «BUpyce,
«bakTreprodarm.

IpakTnueckas padora «Co3naHue MOJIETIU BUPYCay.

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounslii 1uki, ero mepuoisl W perymanus. Watepdaza um muTos.
Oco0eHHOCTH TPOIECCOB, MpOTeKaronmx B uHTEpdaze. [loAroToBka KIETKH K
nenennto.  [IpecuHternyeckuit  (MOCTMUTOTHUYECKHM), CHUHTETHYECKUU U
MOCTCUHTETHYECKHUH (MTPEMUTOTUY ECKH ) TEPHO 16l UHTEP (Pa3hI.

Marpuunsiii cunrte3 JIHK — permmkanus. [puaomner permmkannn JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYyKOHCEPBATUBHBIA CUHTE3, AHTUNAPAIUIEIIbHOCTb.
Mexannsm permkaiuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TenoMepaza. XpPOMOCOMHBIM HaOOp KJIETKH — KapuoTull. JIUIiougHbld U
ramwiouaHbelii  Habopel XpoMocoM. ['omosiornusble XpomocoMmsbl [losoBbie
XpOMOCOMBL

Jlenenue kieTku — MuTo3. CTaguu MUTO3a U TIPOUCXOISIIHE B HUX MPOIIECCHI.
Tunbl muto3a. Kapuokunes u nutokuHes. buonornyeckoe 3HayeHne MUTO3a.

Perynsius mMuToTHYECKOTO IMKIA KIETKU. [Iporpammupyemas KieTodHas
rudesnp — anonTo3.

Kinetounoe smpo, XxpoMocoMbl, (yHKIMOHAJIbHAs TEHOMUKA. Mexanusmol
nponugepayuu, oupgpepenyuposku, cmapenus u eudeiu kiemok. «l{ugposas
KIIemKa» — Ououngopmamuieckue Mooenu QYHKYUOHUP 08AHUS KIIEMKU.

JdeMoHCTpanun

Tabmurelr 1 cxembl: « KW3HEHHBIM NUKI KICTKH», «Mwuto3y», «CTtpocHue
xpomocomy, «Pemmkanns JTHK».

O6opymoBaHUe: CBETOBOM MHUKPOCKOII, MUKPOTIpenapaThl: K MUTO3 B KJIETKaX
KOPEILIKA JTyKa.

Jlabopatopnass  padora  «/3yueHne  XpOMOCOM Ha  TIOTOBBIX
MUKpOIIpenaparax.

JlabopaTopHas padora «Habmonenrne MuTo3a B KJIeTKax KOHYMKA KOPEIITKa
Jyka (Ha TOTOBBIX MAKPOTIpEIapaTax).

Tema 9. CTpoenune u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpazue OpPTaHU3MOB. OIHOKIIETOYHEIE,
KOJIOHHAJIbHbIC, MHOT'OKJICTOYHBIC OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U )KU3HENIEATEIbHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIC TPUOBI, OTHOKICTOYHBIE BOJAOPOCIH, IPyTUe
npoTHCTHl. KoJIoHHaIbHBIE OpTraHU3MBI.
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B3anMoCBs3p 4acTell MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucTeMbl opranoB. OpraHu3Mm Kak enuHoe uenoe. ['omeocras.

Txanu pactenuii. TUnbI pacTUTEIBHBIX TKAaHEH: 00pa3oBaTelbHAs, TOKPOBHAS,
IpOBOJIsAIIAs, OCHOBHAS, MexaHndeckas. OCOOEHHOCTH CTpoeHHs, (PyHKIUN u
pAacIioJIOKEHWS TKAHEN B OpraHax pacTeHUM.

TKaHM JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: SIIHUTEIMAIbHASA,
COCIMHUTENbHAsI, MbIllIeuHasi, HepBHasi. OCOOEHHOCTH CTpOEHUs, (QYHKUUN U
pAacIONOKEHUS TKAHEN B OPTraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHple M Te€HepaTHBHBIE OpraHbl pacTeHHid. OpraHsl U
CHCTEMBI OPTaHOB )KUBOTHBIX U 4eJI0OBeKa. DYHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pactenmil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy»HbIi1 1 BHyTpeHHUH ckeneT. CTpOEeHUE U TUIIbI
COEMHEHUS KOCTEN.

JIBw>xkeHne  opraHu3moB. [I[BW)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, JKT'YyTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKIIETOYHBIX PAaCcTECHUIL:
TPOIIM3MBl M HAaCTHM. JIBMIKEHHWE MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKA:
MbllieuHas cuctema. Peduiexc. CkeneTHple MBILIIBI M UX padoTa.

[Tutanue oprann3MoB. llormonienne BOIbl, yriIEKUCIOTO ra3a i MUHEPAJIbHBIX
BEIIECTB  pacTeHussMH.  llutanue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE MNHUIIEBapeHue. [IluTtaHne NO3BOHOYHBIX JKMBOTHBIX. OTIEIbI
NUIIEBAPUTENILHOTO TpakTa. IlumeBapurensHble xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranuzmoB. [[pixanue pactenuid. Jlpixanue sxuBoTHbIX. uddy3us
ra3oB 4yepe3 NOBEPXHOCTh KIEeTKU. KokHOe npixanue. JlpIxarenpHas OBEPXHOCT.
KabepHoe u n€rounoe npixanue. JlpIxaHrue NO3BOHOUHBIX KUBOTHBIX U YEIOBEKA.
OBOJIOLMOHHOE YCIIO)KHEHUE CTPOEHUS JETKUX TMO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas cucTteMa 4elloBeKa. MexaHn3M BEHTWISILIUM JIETKUX Y MTUL H
MJIEKONUTAIOIMX. Perynsauus neixanus. J{pixareabHble 00bEMBI.

Tpancnopt BemiecTB y OpraHu3MoB. TpaHCHIOPTHBIE CUCTEMBI PACTEHUI.
TpaHcnopT BeweCTB y JKHUBOTHBIX. KpoOBeHOCHas cuctemMa M €€ OpTraHbL
KpoBeHOocHast cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBoOOpauieHus. DBOJIOIUOHHbIC
YCJIOXHEHHSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI ITO3BOHOYHBIX )KUBOTHBIX. PaboTa
cepauau e€ perysus.

Boienenue y oprannsmos. Beraenenue y pacteHuid. Boelienenne y )KuBOTHBIX.
Coxkparutenbable Bakyosd. Opradbel BblaeneHus. OuibTpanms, cekpeuus u
oOpaTHOE BCachbIBaHHME KAaK MEXaHU3Mbl PabOThl OpraHoB BbiAeleHUs. CBs3b
MOJIOCTH TeJla C KPOBECHOCHOW W BBIJICIIUTEIILHOW CUCTEMaMU. Beblenenue y
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MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u (QpyHKIMOHUPOBaHHE
HeppoHa. O6pazoBaHre MOYH Y UETIOBEKA.

3anmTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbI
OaKkTepuii ¥ IUCTHI MPOCTEUINX. 3alTa Yy MHOTOKJIIETOYHBIX pacTeHnid. KyTukyna.
CpenctBanacCUBHOM M XUMHUECKOH 3aIlIUThl. DUTOHIUIHI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NPOHU3BOJHBIE.
3ammra opranuzma ot Oosie3neil. IMMyHHas cuctema udenoBeka. KiieTrouHblid u
T'YMOPJILHBIA WMMYHUTET. BpoXnéHHBIH W mpuOOpETEHHBIN CcrerubuIecKui
UMMYHHTET. Teopus KIOHAIbHO-ceNeKTUBHOro nMmyHutera (IL Opmmx, ©. M.
bepuer, C. Tonerasa). BocnanurenabHble OTBEThI OPTaHU3MOB. POJIb BpOKIEHHOTO
UMMYHHTETA B pa3BUTUN CUCTEMHBIX 3a00JI€BAHUM.

PazmpaxxuMocTts W perymsiuus y  OpraHusmoB. PaznpaxumocTts Yy
OJHOKJIETOYHBIX OPTaHU3MOB. TakCHUCHL. Pa3ipa)kuMOCTb U peTyISLMs y PACTEHH.
PocToBbI€e BelecTBa U MX 3HAYEHUE.

HepBHast cuctema u pednekropHas peryssiius y >KUBOTHBIX. HepBHas
cucTeMa 1 €€ OTIeNbl. DBOJIOLMOHHOE YCIIO)KHEHNE CTPOEHUS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOTO MO3Tra MO3BOHOYHBIX JKUBOTHBIX. Pedrnekc u
peduiexTopHas nyra. be3ycnoBHbIe M YCIOBHBIE P E(ICKCHI.

['ymMoOpanbHas perymsauus U dHIAOKPUHHAs CUCTEMA KUBOTHBIX M YEIOBEKA.
JKene3bl 53HIOKPUHHOM CUCTEMBI M UX TOPMOHBL. JelicTBrE TOpPMOHOB. B3anmocBs13b
HEPBHOU U 3HJOKPUHHOU cucTeM. [ unoranamo-runoguzapHas CUCTEMA.

JleMOHCTpaLMH

[Hoptper: N. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bosopocim», «bakrepum», «llpocteimmey», «Opranbl IBETKOBBIX PacTEHUID,
«CucrteMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cucTeMbl», « CTpoeHue cTediisn,
«CTpoeHHe NHCTOBOW IUIACTUHKWY, «TKaHW >KMBOTHBIX», «CKeNer 4esoBeKay,
«IInmeBapurenbHas  cucrema», «KpoBeHocHas cuctema», «/lpIxarenbHas
cuctema», «HepBHas  cucrema», «Koxa», «MpleyHas  cucteMay,
«BprgenurenpHas cucrteMa», «OHIAOKpUHHAs cucteMa», «CTPOEHUE MBILIIBDY,
«mmynurer»,  «KumeuynononoctHsie», «Cxema  NHTaHUA  PacCTEHUID,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOE€HHE THUAPHD),
«Ctpoenne mianapun», « BHyTpeHHee CTpOeHHE HOXKAEBOro 4epBs», «HepBHas
cuctremMa pbiO», «HepBHas cuctema Jsrymkm», «HepBHas — cucrtema
npecMmbikaronmxcs», «HepBHas  cucrema nmuip, «HepBHas — cucrtema
MJIeKoTUTarommx», « HepBHas cuctema uenoBekay, « Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpEnaparbl OJHOKIETOYHBIX
OpPTaHU3MOB, MHKpOIpenaparbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIWHU
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HACEKOMBIX, WTJIOKOXKUX, XKUBBIE AK3EMIULSIPhI KOMHATHBIX PAcTEHHM, TepOapun
pacTeHMl pa3HbIX OTAENOB, BIJAXHBIE TMpENAPaThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIGKIIMM OECMO3BOHOYHBIX IKHUBOTHBIX, CKEJIET YeNOBEKa,
000pyaOBaHUE JJIs AEMOHCTPAIUY TOYBEHHOTO Y BO3AYITHOTO MTUTAHUS PACTCHHI,
pacIIerieHns Kpaxmayia i 0eJIKOB ToJ1 JeHCTBHEM (PEpMEHTOB, 000PYI0BAHUE JIJIST
JIEMOHCTPAIIMK OTBITOB M0 U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHW3Ma
JIbIXaTeIbHBIX IBMYKEHH, MOJIENIM T'OJIOBHOTO MO3Ta pa3IMYHbIX ’KUBOTHBIX.

JlabopaTopHasi padoTa «M3ydueHue TKaHe pacTeHUI.

JlaGopaTopHasi pabdoTa «3yueHue TkaHel >KUBOTHBIXY.

JladopaTopHas padora «/3yyeHne opraHoB [IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@opMbl Pa3MHOKEHHUSI OPTraHW3MOB: OecroJioe (BKIIt0Yas BEreTaTUBHOE) U
nojioBoe. Buabsl  0ecrosioro  pa3MHOXKEHHSA: TOYKOBaHHUE, CHOPYJSIWS,
dbparMeHTaIus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KieTku, Wi ramersl. Mehos. Craauu
Mmeno3a. Ilosenenue xpomocom B menose. Kpoccunrosep. buosornyecknii CMbICIT
M€K03a M TOJOBOrO Impoiecca. Melo3 M ero MecTO B KHU3HEHHOM IIMKIIC
OpPTraHU3MOB.

[Ipen3aponsimeBoe pazsutue. ['amerorenes y xuBoTHbIX. 110J10BBIE KeENE3bL.
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. Criepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

Omnog0TBOpEHUE U HIMOPHUOHATBHOE Pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS : HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3 ). IMOPHOJIOrUs — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeene3 — 00Ha u3 21asHbIX npodIemM dSMOPUOIOSUU.
Konyenyusa mopgoecenos u mooenu mopghoceneza. Ctanum >MOpUOTEHE3a
KUBOTHBIX (Ha mnpumepe Jsrymku). JpoOnenwe. Tumbel  1poOieHwsL.
Jemepmunuposannoe u HedepmuHuposannoe Opoonenue. bracmyna, munvi
oracmyn. OCOOCHHOCTH APOOJICHHUS MIICKOTUTAIONIMX. 3apOJIbIIIEBLIE JIUCTKU
(racTpyssiius). 3aKiaiKa OpraHoB M TKaHEH W3 3apOIbIIIEBBIX IMCTKOB. B3auMuoe
BJIMSIHUE YacTel pa3BUBAIOLIETOCS 3apojbliia (AMOpUOHAIbHAS HMHIYKIUS).
3aknagka IUlaHA CTPOCHUSA JKUBOTHOTO Kak pe3ylbTaT HMepapXUUYECKHX
B3aUMOJICHCTBUI TeHOB. BnusHue Ha >MOpHOHAIbHOE Pa3BUTHE Pa3IUUHBIX
(bakTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Burue xuBOoTHBIX. llocTaMOpuoHanbubii nepuof. Ilpsimoe u
Henpsimoe pa3Butue. Pa3utue ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHONOrMyeckoe 3HaYye€HUE MPSMOTr0 M HENpsIMOro
pa3BUTHS, UX PacIpOCTpaHeHue B Mpupoje. THUIbl pocTa KUBOTHBIX. DakTophI
PEryJSIIUU pOCTa )KUBOTHBIX U YyesioBeka. CTauu MoCTIMOPHUOHAIBHOIO Pa3BUTHS
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y )KMBOTHBIX U 4esioBeKa. [leprnoipl onTorenesa uenoBeka. CTapeHue u cMepTh Kak
OMOIOTHYECKHE TIPOIIECCHI

PazmHOXeHne m pa3Buthe pacteHuid. ['ametodut m cmopodur. Meiio3 B
KU3HEHHOM ITuKJIe pacTenuid. OGpazoBaHue CIop B Ipoliecce Meiio3a. ['ameroreHes
y pactenuii. OMmIo0TBOPEHNE U PA3BUTUE PACTUTENbLHBIX OpTaHU3MOB. J[BOHOE
OTUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHnuid. OOpazoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3mbl peryssinuy OHTOreHe3a y pACTEHUM U )KUBOTHBIX.

JdeMoHCcTpauuu

IToptpersr: C. I'. HaBammn, X. Ilneman.

Tabmumpl m cxembl: «BereratTuBHOE pa3sMHOMXeHHUE», « THIBI OECIosoro
pa3MHOXeHUD», «PasMHOXKEHHE XIaMuAOMOHAIb», «Pa3MHOKEHHME DBIIIEHBD,
«Pa3zmHOXeHue ruapsb», «Melos», «XpomocoMbn, «['amerorenesy», «CtpoeHue
AWLIEKIIETKH U crepMaro3ouaay, « OCHOBHbIE CTaJAUM OHTOTeHe3a», «lIpsamoe u
HenpsiMoe pasBuThe», «Pa3Bure Mailckoro xyka», «Passutue capaHum»,
«Pa3Butne mArymkm», «/[BOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pPAaCTECHUIN,
«CTpoeHue ceMsiH OJTHOJIOJbHBIX U JIBYJOJbHBIX pacTeHU», « JKU3HEHHBIN LUK
MOPCKOU KaITyCThI», « JKU3HEHHBIN UK MXa», « KU3HEHHBIN HUKII TATOPOTHUKA,
«KU3HEHHBIN TUKII COCHBD).

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOTpENaparbl SUIEKICTOK U
CIIEPMATO30UI0B, MOAEND « LMK pa3BUTHSA JATYILIKIA .

JlabopaTopHasi padora «3ydeHne CTpOECHHS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOTIpenaparax».

IlpakTnyeckas padora «BpIsBlIeHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHue OpPraHoB pa3MHOMKEHHS BBICHIIMX
pacTeHu».

Tema 11. I'eHeTKa — HayKa 0 HACJEJICTBEHHOCTH M W3MEHYHMBOCTH
OPraHU3MOB

Hctopus cTaHOBJICHMS M Pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Menaerns,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKHU.
Pa6oTsl H. K. Kosbiiosa, H. U1. BaBuiiosa, A. H. benosepckoro, I'. /. Kapneuenko,
1O. A. ®unmunyenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHE IMOHITUS U CUMBOJIbI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHbl, AJIbTEPHATUBHBIC NPU3HAKW, JOMHWHAHTHBIA U PELECCUBHBINA
NPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAs TMHUSI, THOPUJIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPUIOJOTUYECKUH, LUTOJOTHYECKUM,
MOJIEKYJIIPHO-T€HETUYECKHM.

JleMoHCcTpanumn
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IToptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Kombsros, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umunyenko, H. B.
TumodeeB-PecoBckuii.

Tabmuret 1 cxembl: «MeToIbl TeHETUKI», « CXEMBI CKP CIITMBAHMS .

JlaGopaTopHasi padora «JIpo3oduma Kak OOBEKT TCHETHUYECKUX

HUCCJIIETOBAHUID).
Tema 12.3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunanoe ckpenmBanue. IlepBelii 3akoH MeHmenss — 3aKOH

eIMHOO00pasusi TMOPUIOB MepBOTo okoeHus. [IpaBuno qomunupoBanus. Bropoit
3aKkOH Menzensa — 3aKOH pacUICIUICHUS IPU3HAKOB. [IUTOIOTMYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKpelmBaHus. [ umoTe3a yucToThH raMerT.

AHanmusupyrolee CKpemuBanue. [IpomMexyTouHbIN XapakTep HaCJIEI0BaHMsL
Pacmiennenne npu3HakoB IIPY HETIOJHOM JOMUHHPOBAaHUM.

JurnOpunnoe ckpeuwBanue. TpeTuii 3akoH MeHens — 3aK0OH He3aBUCHUMOTI0
HacJieI0BaHUs MPU3HAKOB. L{uTon0rnueckre 0 CHOBBI AUTUOPUAHOTO CKPEITUBAHUS.

CueruieHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuenieHHOE
HACJICIOBAaHUE T'€HOB, HApYIICHUE CUEIUICHUS MEXAY TeHaMH. XPOMOCOMHAA
TEOPUS HACJICACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBII MEXaHU3M OIPEAENICHUS 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBL. ['OMOTraMeTHblli U rereporameTHblii noJ. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpOMOCOM. HacnenoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTuI Kak nenocTHas cucrteMa. [ nelnoTponus — MHOKECTBEHHOE 1ICUCTBUE
resa. MHOXECTBEHHBIM awienu3M. B3aumMoJencTBUE HEaUIeIbHBIX TI'€HOB.
KommmementapHocTs. Onuctas. [lommepus.

['eHeTnyeCcKMii KOHTPOJIb PA3BUTHS PACTEHHI, )KUBOTHBIX U UEJIOBEKA, & TAKIKE
(U3NOJOTUUECKUX  TPOIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (PYHKUHUH.
['eHeTMUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SMH
— Mapa3uT» U «XO03SIMH — MHUKpOOMOM». ['eHeTmueckue acmeKTbl KOHTPOJIL U
M3MEHEHHUs HACJIECTBEHHON MH(POPMAILIMH B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanumn

IToptpersl: I'. Menaens, T. Mopras.

Tabmuuet u cxemsl: «IlepBbiit U BTOpo# 3akoHbl MeHnensy», « TpeTtuii 3akoH
Mennensn», «AHaIM3WpYyrOLIee CKpenmBaHue», «HemosHoe ITOMUHUPOBaHUE),
«CuerieHHOe HaclieIoBaHUE MPU3HAKOB y Apo3oduibdy, «['eHeTnka momay,
«Kapuotun uenoseka», «Kapuotun gpozoduisl», «Kapuotunm nTuipsn,
«MHOKECTBEHHBIN AJUIENU3M», « B3auMo1eiCTBUE TEHOBY.

OOGopynoBaHue: MOJEIb JUIA JIEMOHCTpAallid 3aKOHOB €IWHOOOpa3us
TUOPUIOB TMEPBOrO TMOKOJEHWS M PACIICIUICHUs] TPU3HAKOB, MOJENb I
JEMOHCTpAIMM 3aKOHA HE3aBUCUMOIO HACJEIOBaHUS NPU3HAKOB, MOJIEIb JJI
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JIEMOHCTpAIMK CLEIUIEHHOTO HACJIEA0BaHUS MPU3HAKOB, CBETOBOIl MHKP OCKOI,
MUKporpenapar: «Jpozodumay.

IIpakTuyeckass padora «V3ydyeHne pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIMBAHUS Y IPO30OUIBI».

IpakTuyeckasn padora «l3ydeHme  pe3yabTaTOB  JAUTHOPHIHOTO
CKpEIMBAHUS Y TPO30(DUITBD».

Tema 13. 3aK0HOMEpPHOCTH H3MEHYHBOCTH

BzanmoneiictBue TeHoTHMna M cpeAsl npu  GopMUpOBaHUHM (PEHOTHUTIA.
M3meHunBOCTh NTpU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE NIPU3HAKUA. Bubl
M3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBEHHAS.

Moaudukanronsas u3MeHUYMBOCTb. Ponb  cpenbl B GopMHpOBaHHU
MOAU(PHUKAIMOHHOM M3MeHuYnBOCTU. Hopma peakiuu npusHaka. BapuanmoHHbI
psan u BapuaumoHHas kpuBas (B. HMoranncen). ColicTBa MOAM(PHUKAIIMOHHON
U3MEHYMBOCTH.

['eHoTHMIIMUECKAs U3MEHYNBOCTH. CBOKCTBA FEHOTUIINY ECKOM N3MEHUHUBOCTU.
Busbl reHoTUITMYECKO M M3MEHUMBOCTH: KOMOUHATUBHAS, MyTaI[HIOHHASI.

KoMOuHaTtuBHass M3MEHUMBOCTh. Mei03 W MOJIOBOM MpoOIlECC — OCHOBA
KOMOWHATUBHON N3MEHYMBOCTH. P0OJIb KOMOMHATUBHON H3MEHYUBOCTH B CO3TaHIHI
TeHETUYECKOT0 pa3HOOOpa3us B Ipeieax 0JHOTO BUA.

MyTauroHHasT W3MEHYMBOCTh. BuAbl MyTanuid: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  MHAYLIMPOBAaHHbICE MyTaluu. faepHele U
qUTOIUIa3MaTnyeckue Myrauud. ComMaTH4ecKre U MOJIOBbIe MyTanuuu. lIpuauHbl
BO3HMKHOBEHHA MyTalMii. MyTareHpl ¥ UX BIMSHME Ha OpPraHU3MBL
3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJIOTUYECKUX PAJOB B
HacyiencTBeHHOM n3MeHunBocty (H.M. BaBuioB). BHesinepHas M3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

OnuceHemuxka U INUSEHOMUKA, POAb ONULEHEMUYecKux @akxmopos 8
HACIe008AHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JdeMoHCTpanumn

IToptpersr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuupt u  cxeMbl: «Buabsl u3MeHUHBOCTH», «MoauduKaroHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTBY, «Meito3,
«OmnooTBOpEeHUEY, «I eHeTnueckue 3a00JIeBaHUS YeTOBEKa», « BUIbI MyTauii».

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMIUIIPbl KOMHATHBIX pPacTEHUM,
pucyHku (pororpadun) KUBOTHBIX C PA3JIUUHBIMU BUIAMH U3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMOHHON u3MeHUMBOCTH. llocTpoeHue BapHallMOHHOTO psiaa U
BAPUALMOHHOW KPUBOW.
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IIpakTuyeckass padora «Myrtammuum y apo3odwibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun uenoBeka. MexayHapoJiHas HporpamMma MCCIEAOBAHUS T'€HOMA
yernoBeka. MeToApl  M3y4EeHHs T[EHETHMKM  YEJOBEKAa:  TIE€HEATOTMYECKUH,
OJIM3HEIOBLIH, IIUTOTCHETUYCCKHUH, MOMYJIALIMOHHO -CTaTUCTUY €C KU,
MOJIEKYJISIPHO-T€HETUY €CKHIA. CoBpeMeHHOe OIpENETICHUE TE€HOTHIA!
MOJIHOT€HOMHOE CEKBEHHPOBAaHHUE, TeHOTUITUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M{P-anamm3a. HaciencTBeHHBIC 3200 1€BaHUs YeIOBEKa. I €HHBIC 1 XpOMOCOMHBIC
OoJie3HM YeNoBeKa. bOJe3HM ¢ HacIeACTBEHHOW MPEapacmoioKEHHOCTHIO.
3HaueHUEe MEIMIIMHCKOW F€HETUKU B MPEAOTBPALICHUHN U JICYEHUN T€HETUYECKUX
3aboJsieBaHMil YenoBeka. MeauKko-reHeTUIeCKoe KOHCYIbTupoBaHue. CTBOJIOBBIC
KJeTKU. [IoHsITHE «TreHEeTMYEeCKOTro rpy3a». ITUYECKUE acleKThl UCCIICAOBAHUMN B
00JIaCTH peAaKTUPOBAHMSI TEHOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHON YYBCTBUTEILHOCTH YETOBEKAa K
buznuecKOMy U XUMHUUECKOMY 3arpsi3HEHUIO OKpYKarole cpesnl. [ eneTnaeckas
MPEIPACTIONOKEHHOCTD YEIIOBEKA K TATOJIOTHSIM.

JleMOHCTpaLMH

Tabmuupbl 1 cxembl: «Kapuotun denoBeka», «MeTobl U3yUEHUS] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JIeBaHUS YETIOBEKAY .

IpakTnyeckas padora «CocTaBieHHE U aHATU3 POIOCIOBHOW.

Tema 15. Cenekumnsi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoxKICHUE CEICKIUNA U JOMECTUKALIMU. Y YEHHE
H. U. BaBwioBa o lleHTpax mnpoUCXOXIAEHUS U MHOTOOOpasusi KyJIbTYpHBIX
pactenuid. Ponb cenekuyu B CO34aHUM COPTOB PACTEHUM K OPOJ KUBOTHBIX. COPT,
Mopo/ia, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEACTBEHHO N3MEHUYNBOCTU
H. M. BaBusioBa, ero 3Ha4ue€HUE 7151 CENEKIIMOHHOM paboTHhI.

Mertonbl ceneKMOHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIMBUAYAIbHBIM.  OJTambl  KOMOWHAIIMOHHOW  cenekuuu.  VcmbiTanue
MPOU3BOJUTENCH MO MOTOMCTBY. OTOOpP MO TEHOTUITY C TOMOIIBI OICHKU
(deHoTHa NOTOMCTBA M OTOOP 0 reHOTUITY ¢ momMotibio ananu3a JIHK.

HckycCcTBeHHBIM  MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThL
PaguaninoHHBIN 1 XUMHUYECKHUI MyTareHe3 Kak UCTOYHHUK MYTalluid Y KyJIbTYpPHBIX
dbopMm opranu3zMoB. VMcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHMS M METOJIOB
pexomOuHanTHRIX JIHK 11 mostydeHust iCX0HOTO MaTepuaia JJis CEeJIEKIIUU.

[Tonyuenne MOJIUTIIIOUOB. BuyTtpuBugosas ruOpUI3aIWS.
bi3kopoicTBEHHOE — CKpemuBaHue, Wi  WHOpuauHr.  HepocTBeHnHoe
CKpCIIMBaHWE, WM ayTOpuUAMHT. ['erepo3uc u ero mpuyuHbl. Vcmonp3oBanue
rerepo3uca B cenekiuu. OtnanénHas rudpuauzanus. [Ipeogonenue Gecrioaus
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MEKBUAOBBIX THOPHUIOB. J{OCTIKEHUS CENEeKIIMA PAaCTCHUN U )KUBOTHBIX. « 3e1éHa s
pesonoyusLy.

CoxpaHeHue 1 U3y4eHHUE FTeHETUY €CKUX PECYPCOB KYJIbTYPHBIX pACTEHUI U KX
JTUKUX pOaWYEH ISl CO3/1aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO03IMCTBEHHBIX
KyIbTyp. M3yuenue, coxpaHenue u YNpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBIX HCUBOMHLIX 6 YeniaxX VIyYUleHUus
CYWecmayrouux U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM Hucle C
NpUMEHEHUEM COBDEMEHHBIX MeMO0008 HAYYHbIX UCCILe008aHUL, NePedosbLX Uoell U
nepCcneKmuHbIX MeXHOI0CULL.

JleMoHCTpauumn

IToptpersr: H. U. BaBunos, WM. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopunoyr, /I. K. benses.

Tabmurer 1 cxembl: «LleHTpBI MPOUCXOKACHNUS U MHOTOOOPa3us KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW U3MEHUUBOCTI,
«MeTtoapl cenexiumy, «OTaanéHHas rudpuauzaus», « MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpTOB KyJIbTYpPHBIX PACTEHUM U IOPOJT
JIOMAITHUX )KUBOTHBIX.

JlabopaTopHasi padoTa «M3ydeHne METO10B CENEKIIUA PACTEHUD.

IIpakTHyeckasi padora «IIpuBruBKa pacTeHU».

Jkckypcuss «OCHOBHBIE METOAbl U AOCTHXKEHUSI CEICKUMA PACTCHHUU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIA Y4aCTOK, B TEIUIMYHOE XO3SMUCTBO, B JIabOpaTopuro
arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA).

Tema 16. bnoTexHo/1I0Tusl U CHHTETHYECKAsI OUOJIOTHS

OOBEKTHI, UCTIOJb3YyEMbIe B OHUOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIC
KYJIbTYypPBHl, MHUKpPOOPTAaHU3MBI,  HUX XapaKTEpUCTHUKA. TpanuimonHas
OMOTEXHOJOTHS: XJICOOTICUCHHE, TIOJYYEHHE KHUCJIOMOJIOYHBIX TMPOJYKTOB,
BUHOJIeNMe. MukpooOuonornueckuii cuHTe3. OOBEKTHI MUKPOOUOIOTUUYECKUX
texHoJioruil. [I[pon3BoicTBO O€ka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3aaHue TEXHOJIOTUA U MHCTPYMEHTOB 1IEJICHANPABJICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LEJIbI0 MOJYYEHHS OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KaIUX HE BCTPEUAIOIIMECS B IPUPOJI€ ONOCUHTETUYECKUE Ty TH.

Knerounas unxenepus. Merosibl KyJbTYpbl KIETOK W TKaHEW PacCTEHHU U
*KUBOTHBIX. KpuoOGanku. Comarnueckas THOpUAM3AUA M COMATHYECKUI
smOpuoreHe3. Mcnonp3oBaHue Tarmiou0B B CEJICKIMU pacTeHuid. [lonyuenue
MOHOKIOHAIbHbIX anmumei. Fcnonb3oeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEeHHE. PeKOoHCTpyKIms
SAUIEKIIETOK W KJIIOHUPOBAHUE KUBOTHBIX. METOJ TpAHCIIAHTAIUU SI/IEp KJIETOK.
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Texnonocuu 0300po6ieHuUs, KYIbMUBUP OBAHUS U MUKP OKIIOHATbHO20 DAZMHONCEHLUS
CebCKOXO3AUCBEHHBIX KYIbMYP .

XpOMOCOMHAs M TE€HHag WHXEHEpUsA. VICKyCCTBEHHBIM CUHTE3 TE€HA |
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Co3z0anue mpanceennvlx opeanusmos.
JlocTrKeHUs ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHO M MHKEHEPUU. DKOJIOTUIECKUEC
Y ATUYECKHE TPOOIEMbl FEHHON HH)KEHEPHUHU.

Menumuackue 6unotexHoaorun. Iloctrenomuas mudposas meauiuaa. [P -
JTUarHOCTHKA. MeTaOOJIOMHBIN aHaIM3, TCHOIICHTPHUYECKUHM aHAM3 IIPOTEOMa
YEeJIOBEKa U OLEHKH COCTOSIHHS €ro 310pOBbs. VMCIOJIB30BaHWE CTBOJIOBBIX
KIeTok. TapretHas Tepanus paka. 3D-Omoumkenepust st pa3pabOTKH
byHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3/IaHHs KOMIUIEKCHBIX
TKaHe COYETaHHWEM TEXHOJIOTUH TPEXMEPHOro OMOTPHUHTHHrA U cKapQoIaHHTra
JUISL pELLIEHUS 3a/1a4 [IEpCOHAIN3UPOBAHHON MEULIMHBI.

Co31aHue BEKTOPHBIX BAaKIMH C LENbI0 0OecrieueHus KOMOWHHPOBAHHOW
3ammThl 0T Bo30yauteneit OPBU, ycTaHOBiEHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskammx BUpycoOB, BBI3BIBAIOUIMX 0CO00 OMacHbIE
3a00JIEBaHUS YEJIOBEKA U YKUBOTHBIX.

JleMOHCTpaLMH

Tabmuuel u cxemsbl: «Mcnoab30BaHNE MUKPOOPTAaHU3MOB B IIPOMBIIITIEHHOM
MPOU3BOJCTBE», « Knerounas unxkeHepus», «I 'eHHast UHKEHEPU .

JlaGopaTopuas paboTa «3yueHrne 00beKTOB OUOTEXHOJIOT U .

IpakTnyeckas padora «lloxydeHne MOJIOYHOKHUCIIBIX TPOTYKTOB.

Jkckypcuss «buoTexHONOrHs — BaXKHEWINAs MPOU3BOJUTEIBHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJCTBO )».

11 KJIACC

Tema 1. 3aposxkaeHue U pa3BuUTHE IBOJIOLUMOHHBIX NPEACTABJICHUH B
ouoJs0orun

OBomounonHas teopus Y. JlapBuna. llpeamnochulkM BO3HUKHOBEHUS
napuHU3Ma. JKU3Hb M Hay4yHas AeaTenbHOCTh Y. /lapBHHa.

JIBrKy1e cuiibl 3BOJOIUHY BUI0B 110 Y. J[apBHHY (BbICOKAast MHHTEHCUBHOCTb
Pa3MHOXXEHHS OpraHU3MOB, HAcJEJACTBEHHAs HM3MEHYMBOCTb, Oopnba 3a
CYILIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnuecko Tteopuu s3Bomoruu (CTD). Hehrpanshas
Teopust dBomouuu. CoBpeMEHHas SBOJIOUMOHHAas Ouojorusa. 3HayeHHe
HBOJTIOIIMOHHOM TEOPHUH B POPMHUPOBAHUH €CTECTBEHHO -HAYYHO U Kap TUHBI MUPA.

JeMoHCcTpanumn
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[TopTpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBbe, Y. Hapsun, C. C. YerBepukos, 1. U. [lImansraysen, /. Xomanein, . K.
benses.

Tabmumibl 1 cxembl: «Cuctema xxuBoi mpupo/ bl (o K. JIunuero)y», «JlectHuna
KUBBIX cymiecTB (1o Jlamapky)», «Mexann3m (popMupoBaHUs IPUCTIOCOOTCHUN Y
pacTeHuii u :KUBOTHBIX (110 Jlamapky )», «KapTa-cxema mapipyra myTemecTBus Y.
Hapsuna», «Haxoaxu Y. apsuHa», «®Dopmbl 00pBHOBI 3a CYIIECTBOBAHHEY,
«ITopoasr Tromybeit», « MHOTOOOpa3ne KyabTypHBIX (OpM KammycThl», «Ilopossr
JIOMAIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (110 Y. [lapBuny)»,
«CxeMa COOTHOIIECHUS ABWXKYIIMX CHJI 3BOTIONUNY», «OCHOBHBIE MOJOKEHUSI
CUHTETUYECKOUN TEOPUHU IBOTIOLIUNY .

Tema 2. MUKpPOIBOJIIOLHSA U €€ pe3yabTaThl

[Tonynsiuys KaKk AyeMeHTapHasi eIUHUIIA 3BOIOIUMU. COBPEMEHHBIE METOIbI
OLICHKA T'€HETHYECKOro pa3sHooOpaszusi U CTPYKTYphl mnomymauuid. M3menenue
reHo(oHIa TOMYJSAIMU KaK DJIEMEHTApHOE SBOJIIOIMOHHOE SBJICHHWE. 3aKOH
reHeTruyeckoro pasHosecus Jxx. Xapau, B. BaitnOepra.

DnieMeHTapHbie (QakTOPhl (IBMKYIIME CHUJIbI) SBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. J[lpeil) TeHoB —  ciydaiiHble
HEHAIPaBJICHHbIC U3MEHEHUS YacTOT aJUIeTied B MOMy smusiX. DPGEeKT 0CHOBATENS.
Ihgexm Oymouinounoco copaviuwika. CHudCeHue 2eHemuuecKo2o paszHo00pAa3Usi:
npuuunsl u cieocmeust. llposesnenue agpgpexkma opetigha eenos 6 OONLUIUX U MATBIX

NONYIAYUSX. Murpaumu. M3omsamms MOITYJISILIMIA: reorpaguyeckas
(mpocTpaHCTBEHHAs ), Onoaoruyeckas (pernpoayKTUBHas!).
EctectBeHHblld 0TOOp — Hampapisommil  (akrop sBomonuud. Popmel

€CTECTBEHHOTO OTOOpa: JBUXKYIIUH, CTAOWIM3UPYIONMM, pa3pbIBAIOIIMA
(au3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE M HBOIOLMS COLMAIBHOIO
MOBEACHHUS )KUBOTHBIX.

[IpucnocoOIEHHOCT OpPraHM3MOB Kak  Pe3ylbTaT  MHUKPOIBOJIIOLIMNL.
Bo3nukHOBeHKE NprcTIOCOOIEHNUI y OpraHu3MOB. ApoMop(HO3bI M HANO0A AT AL
[Ipumepsl mpucnocoOeHnit y opranu3MoB: MOphosioruyeckue, pru3noaoruieckue,
OuMoxumMuyeckue, MnoBeaeHYeckne. (OTHOCUTENBHOCTh  MPHUCIOCOOJIEHHOCTU
OpTraHU3MOB.

Bupn, ero xpurepun u cTpykTypa. BupooOpa3oBaHue kak pe3yJibTar
MUKpPOIBOJIOIMU. M3omsiuus — kimodeBoit (dakrop BupooOpazoBanus. [lytn wu
CIIOCOOBI BUJ1I000pa30BaAHU: aIJIOMaTpUIECKOe (reorpaduyeckoe),
CUMIIATPUUECKOE  (PKOJOTUYECKOE),  «MTHOBEHHOE»  (NOJIMIUIOUIU3AIINS,
rudpuauzanus). JJITenbHOCTh BOJIIOIIMOHHBIX ITPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUUECKOI0 pa3HO00pa3us.
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Posb 9BOIIOIIMOHHOM OM0I0THH B pa3paboTKe HAyYHBIX METOI0B COXPaHECHHs
OonopazHooOpazuss. MUKPOIBOMIONMST W KOJBOJIOLHMS TMAPA3UTOB U UX XO3SICB.
Mexanu3mbl GOPMHUPOBAHUS YCTOWINBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPBOBI C
HEU.

JleMoOHCcTpPauu

[Toptpersl: C. C. YerBepukos, 3. Maiip.

Tabmupel u cxembl: «MyTaunoHHasT HM3MEHYUBOCTH», «llomynsumoHHas
CTPYKTypa BuIa», «CxeMa MposBieHUs 3aKkoHa Xapan—Baitnoepray, « [IBuxymme
CHUJIbI 3BOJIIOLUN», « DKOJOTHYECKas U30JSIMS MOMYIALUNA CeBaHCKOM (opemn,
«I"eorpaduueckast U30JAIHS TUCTBEHHHUITBI CUOMPCKOM U JTMCTBEHHUIIBI 1Ay CKOM»,
«ITomynAMOHHBIE BOJHBI YUCJIEHHOCTH XUILHUKOB U KEpPTB», «Cxema AeicTBus
€CTeCTBEHHOT0 0TOOPay, «Dopmbl 00pHOBI 3a CyILIECTBOBaHUEY , « VIHyC TpHaIbHbINA
Menanuzm»,  <«OKuBble — uckomaemble», «lIOKpOBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oxkpacka >XMBOTHBIX», «Duznosornueckue
anantauumy, «llpucnocobieHHOCTh OpraHu3MOB M €€ OTHOCHUTEIbHOCTHY,
«Kputepuu Buna», «Bunbi-aBoitHIKN», « CTpyKTypa BUJa B IpUpoie», « CocoObl
BUJ1000pa3oBaHusy, «I eorpadguueckoe B11000pazoBaHue TPEX BUI0B JaH IbIICH,
«DKOJIOTUYECKOE BUI000pa30BaHUE BUJIOB CHUHHULY, «llomumionasl pacTeHuid,
«KarycTHO-peaeuHbI i THOpUD).

O6opynoBaHue: repOapum pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHLL U
3Bepeil ¢ NpUMepaMHy pa3IMuHbIX IPUCTIOCOOIEHUI, YyUera NTULL U 3BEpEN pa3HbIX
BUJIOB, repOapuu pacTeHuil OJM3KUMX BHUAOB, 0OPa30BaBIIMXCS Pa3IMYHBIMU
criocobamu.

JlabopaTopHas padora «BbIsiBiIeHHE NI3MEHYNBOCTH Y 0COOEH OJTHOTO BUAD).

JladopaTopHas padora «IIpucrnoco6neHust OpraHu3MoB U UX OTHOCUTEIbHAs
1e1eCO00pa3HOCThY.

JlaGopaTopnass padora «CpaBHeHHE BHUIOB 1O MOPGHOIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJiouns " €€ pe3yJbTaThl

Meronbpl  HW3ydeHMST MAaKpOA3BOJOLMU. [laleoHTOJIOrHYEeCKue METObI
uzydeHus: sosrouud. llepexognpie ¢GopmMbl U (PUIOTEHETUYECKUE  PSIbl
OPTaHU3MOB.

buoreorpadpuueckue Meroanrl uzydeHusi sBoonuu. CpaBHeHue ¢Guopbl U
(dayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emmu. Bumsi-
DHAEMUKH U PEIUKTBHI.

OMOpPHOJIOTHUYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOIbI U3YUEHUS
’BOJIOIMU. ['eHeTHYecKne MEXaHM3Mbl 3BOJIOUMHA OHTOTIEHE3a W IOSIBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ OMOJOTMYHBIE W  AHAJOTUYHBIE  OpPTaHBL
PynuMeHnrapHeie  opranbl W araBu3Mbl.  MOJEKYJISPHO-T€HETUYECKHUE,



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

OMOXUMUYECKHUE U MATEMAaTUIECKUE METO bl N3YUEHUS IBOIONHH. [ OMOJIOTHYHbIE
redbl. COBpEMEHHBIE METOIbI IOCTPOCHUS (PUIOTEHETHUECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTaLIMK U SBOJIIOLIASI TEHOMOB.

OO6mme 3aKkOHOMEPHOCTH (TpaBuiia) BOJIOIMU. [Ipunyun cmervl QyHKYUIL.
HeoOpatumocTs sBOMONIMK. AnanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIUU.

JleMoHCTpanumn

[Toptpersl: K. M. bap, A. O. Kopanesckuii, @. Mromnep, 3. [ 'ekkenb.

Tabmupl 1 cxeMbl: « PUIOTEHETUYECKUN PsIL JIOLIAAN», « APXEONTEPUKCY,
«3Bepo3yonie  smepb», «Creromedansr»y, «Punnmodure», «CemeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emium», «/[lpeiid KOHTHHEHTOBY,
«Pemukthl»y, «HavambHbple cTaguu SMOPUOHATIBHOTO PA3BUTHUSA MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJIOTWYHBIE OpraHby, «PyaumMeHTbD),
«ATtaBU3MBI», «XpOMOCOMHBIE HAOOpHI YENOBEKAa W MIMMIaH3e», «[aBHbIE
HAaIpaBJIeHUs IBOIOLUN, « O0IIHE 3aKOHOMEPHOCTHU 3BOJIIOILIUID .

O6opynoBaHue: KOJUIGKIMH, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTATKOB
OpPTraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue ¥ pa3BUTHE )KU3HU Ha 3emuie

Hayunble runoTte3bl NPOUCXOXKIAEHUS XU3HM Ha 3emiie. AOMOTEHE3 H
naHcnepmus. JloHaydHble NPEICTABICHHS O 3apPOKICHUN KU3HU (KPEALlMOHU3M).
['MnoTre3a NOCTOSIHHOTO CaMO3ap OXKJICHUS XKU3HU U €€ onpoBeprkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. I[lactepa. [Iponcxosxienre »xu3Hu U acTpOOUOIIOTHS.

OCHOBHBIE  3Tallbl HEOPTraHWYECKOW  HBOJIIOLIMU. [InanerapHas
(reosoruueckasi) HSBOIOLUS. XHUMHUYECKass OHBOMIONMUSA. AOWOTEHHBIA CHHTE3
OpraHMyeckux BewiecTB U3 Heopranuueckux. Omeir C. Muwmwuiepa u I'. Opu
O6pazoBanue nomMepoB u3 MoHoMmepoB. KoatepBarHas runote3a A. M. Onapuna,
runore3a nepBuyHoro OymboHa JIk. XosgeiliHa, reHeTuueckas rumnore3a I
Meémnepa. Pu6ozumbl (T. Yek) u rumote3a «mupa PHK» V. T'mnGepra.
®opmupoBaHue MEMOpPaH U BO3SHUKHOBEHHUE MPOTOKIIETKH.

Hctopus 3emi n MeTo1bI €€ n3yueHus. Fickonaemple OpraHnyeCKue OCTaTKH.
['eoxpononorus u e€ meroapl. OTHOCUTENbHAA U A0COJIOTHAST T€OXPOHOJOTHS.
["'eoxpoHonOrnyecKkas mKana: 30Hbl, 3pbl, IEPUOIbI, FTOXHU.

HauanbHple 3Tanmbel opraHudeckod sBosiouuu. llosiBieHne M 3BOMIONMA
NEPBBIX KJIETOK. DBOJIONUS MeTabosm3ma. BO3HMKHOBEHHE MEPBBIX AKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OUOTIIEHKH KaK aHaJIOT MEPBbIX HA 3eMJie COOOMIECTB.
Ctpomarosutsl. [[pOKapruOTHI U 3YKAPUOTHI.
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[Ipoucxoxaenue sykapuoT (cuMOUOTeHe3). DBOIIOLMOHHOE POUCXOKICHIE
BUpYycOB. lIponcxoxkneHne MHOTOKIETOYHBIX OpPTaHW3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PYITIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLUUHU BBICHIUX pacTeHUH. OCHOBHbIE apoMOP(O3bI
pactennii. Bpixoa pacteHuii Ha cymry. [losBiieHHE CIIOpOBBIX PACTEHUM U
3aBoeBaHMe uMHU cymm. CemeHHble pacTeHus. [IpoucXokaeHHe IBETKOBBIX
pacTCHUM.

OcCHOBHBIE 3Tafbl 3BOJIOLNUHM XKMBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas dayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOp10BbI€ )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS TO3BOHOYHBIX.
[Mpoucxoxaenne ampubmii u pentumid. [IponcxoxaeHne MIEKOTMUTAOIMNX H
ntul. [IpuHoun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
II0O3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3Butue xu3HM Ha 3emie MO 3paM M MEpUOJAM: apXeil, MpoTepo30il,
najyeo301, Me3030M, KaliHO3011. O011as XapaKTEpUCTHKA KIIMMaTa U Fe€0JIOTHYEC KUX
npoieccoB. [losiBieHre 1 pacUBET XapaKTEPHbIX OPraHU3MOB. YTJIe00pa30BaHUE:
€ro YCJIOBUS U BIMSIHUE HA ra30BbIi COCTaB aTMOC(EPHI.

MaccoBpie BBIMUPaHHUS — IKOJIOTUYECKUE KPU3UCHI Tpouutoro. Ilpuduunel u
CJICICTBUASL MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN JKOJOTHUYECKUA KPU3HC, €O
ocobennoctu. [Ipobaema coxpanenus: 6uopazHooOpazust Ha 3emuie.

CoBpemeHHasl cucTeMa opraHnyeckoro mupa. IlpuHuunel knaccudukanuu
opraan3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPTaHU3MOB.

JleMOHCTpaLMH

[Hoptpersr: @. Penn, JI. Cnaymanuann, JI. Ilactep, Y. 1. Meunukos, A. W.
Omnapun, JIx. Xongenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuibl u cxembl: «Cxema onbita O. Penny», «Cxema omnbita JI. [lacTepa no
U3YUYEHUIO CaMo3apoJeHus ku3Hnw», «Cxema ombeita C. Mwmepa, ['. FOpwmy,
«JTanbl  HEOPraHWYECKOM  3BOJIIOLMN»,  «[ €OXpOHONOrMYEcKas — IIKaJay,
«HauanbHble 3Tanbl OpraHuyeckoil 3Bosonuny», «Cxema 00pa3zoBaHMs IyKapuoOT
nyréM cumOuoreneza», «Cucrtema XuUBOM mNpupoibl», «CTpoeHue BUpPYC,
«Apomopdo3sl pacteHuit», «PuHnoputhy, «OIHOKIETOYHBIE BOJOPOCID,
«MHoroknerounsie Boaopocimm», «Mxu», «llamoporHukmn», «I'ojloceMeHHbIE
pacTtenus», « Oprasbl HBETKOBBIX paCTEHUIN», « Cxema pa3BUTHS )KUBOTHOT'O MUPa»,
«Apomopdo3bl KUBOTHBIXY», «IIpocTteiinmey, «Kumeunononoctueiey, «Ilnockue
yepBu», «Unenuctonoruey, «PwiOb», «3eMHOBONHBIE», «lIpecmbikaronmecs,
«ITrunpy, « Mitekonuraromme», «Pa3BuTue )Ku3Hu B apXeUcKou apey, «Pazsurne
KA3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTue XU3HM B NAICO30MCKOM 3pey,
«Pa3BuTHre )KU3HU B ME€3030UCKOM 3pe», «Pa3BuTHE )KU3HU B KAaTHO30MCKOW 3pey,
«CoBpeMeHHasl CUCTEMAa OPTAaHUYECKOTO MUPAY .
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O6opynoBanue: repbapud pacTEHUH PA3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAYKHBIE ITPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIAN
UTJIOKOKHX, CKENETHI TO3BOHOYHBIX )KUBOTHBIX, Uy4€Na IITUL] U 3BEPEU, KOJUIEKIINN
OKAMEHENIOCTEN, TOJE3HBIX HMCKOMAEMBIX, MYJSDKH OpPTaHUYECKUX OCTATKOB
OPraHU3MOB.

BupryanbHas 1adopatopHasi padora « MoaenupoBaHue onbIToB Musuiepa—
FOpu o u3yyeHunro abMOTeHHOTO CUHTE3a OPraHUYECKUX COSTUHEHUI B IEp BUYHON
atMocdeper.

JlabopaTtopHas padora «l/3ydyeHne M ONMCAaHUE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTAHU3MOB).

IIpakTuyeckas padora «l3ydueHne 0COOEHHOCTEH CTPOEHUS PaCTCHUI
PAa3HBIX OTIEIOBY.

IIpakTHyeckasi padora «3yueHue 0coOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IlpoucxoxaeHue 4eJ10BeKa — AHTPOIIOI €He3

Paznenbl v 3anaun anTpOnosorui. MeTo b1 aHTPOIIOJIOTHH.

CraHOBIICHHE TPEJICTABICHUA O MPOUCXOXKICHUH YeloBeKa. Penurno3neie
BO33peHus1. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0acTBO 4eNoBeKa ¢ AKUBOTHBIMHA. CHUCTEMAaTHYECKOE ITOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPABHUTEIBHO-
MopdoJioruyeckue, AMOPHUOJIOTUYECKHE, (bu310J10r0 -OMOXUMHUYECKHE,
noseeHYeckue. OTIIMYMs YeloBeKa OT KUBOTHBIX. [IpsIMOX0kKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJILHON
CHUCTEMBI.

JIBrxyime cuibl ((hakTOphl) aHTPOIIOTEHE3a: OUOTOTUYECKHE, COLIUATIbHBIE.
CooTHoneHne OMOJOTUYECKUX U COLIMATIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaAUM aHTpomoreHe3a. PanHue udenoBekoOOpa3Hble 00E3bSHbI
(MPOKOHCYJIBI) M paHHUE MOHTHJIBI — O0IIME MPEAKU YEIIOBEKOOOPa3HBIX 00€3bsH U
JHOAEH. ABCTPAIONUTEKH — JBYHOTHE MPEAKH JtoJeh. UemoBeK yMelblil, IIEpBbIE
M3TOTOBJIEHUS OPYAUM Tpya. HeToBEK NPSAMOXOISIINN U IIEPBBIN BBIXO JIFOJIEN 32
npenenst A¢ppuku. YenoBek reifenboeprekuii — 00umid peaoK HeaH1ep TalTbCKOTo
YEeJIOBEKa M YEJIOBEKa Pa3yMHOTO. YeNnoBEeK HEaHAEPTAIbCKHM KaK BHUJ JIHOJEH
XOJIOAHOTO KimMara. YenoBeKk pa3yMHbIM COBPEMEHHOIO THIIA, JIEHHMCOBCKHUA
YeJI0BEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamMu Adpuku. [laneorenernka u
NaJI€Or€HOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO yenoBeka. EcTecTBeHHbIH OTOOp B HOMYJSALMSIX
yesoBeka. MyTallMOHHBIM Tiporiecc U noJuMopdu3M. [lomyasiiMoOHHbIE BOJIHBI,
nperid renos, Murpamms 1 «3PQPEKT ocHOBATES» B MOIMYJSIUAX COBPEMEHHOTO
YeJnoBeKa.
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UYenoseueckue pacel. Ilonstue o pace. bosblme pachl: €BpONEOUHAT
(eBpasmiickas), aBCTpaJlo-HErpoujaHas  (dKBaTOpualbHasi),  MOHTOJIOMIHAsA
(a3marcko-amepuKaHcKas). Bpemst m myTu pacceneHus 4eloBeKa MO TUIAHETe.
EnuHcTBO  4yenoBeueckux pac. HaydHas  HECOCTOSITENBHOCTh — pacu3Ma.
[Ipucnoco6IeHHOCTh YeNOBEKa K Pa3HBIM YCJIOBHSIM OKPY)KAIOIIEH Cpebl.
BmusiHre reorpaduaeckoi cpeasl v apeiida reHoB Ha MOP(POIIOTHIO U (PH3UOTIOTHIO
YEJI0BEKA.

MexauciuIInHapHple  METOAbl B (m3uyeckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMU.  ODBOJIIOLMOHHAs ~ AHTPOINOJIOTHA W HaJ€OAHTPOIOJIOTHA
YEJI0BEYECKUX NONYJIMNA. bruoconuanbHble HCCIEI0BaHUA PUPOIBI YEIOBEKA.
HccnenoBanre KO3BOIOMH OMOJIOTHYECKOTO U COIIMATIbHOTO B UETIOBEKE.

JleMOHCTpaLMH

[Hoptpersr: Y. lapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuibl U cxembl: «MeToIbl aHTPOTOJIOT UMY, «I 0JJOBHOM MO3T YETIOBEKA,
«YenoBekooOpa3Hble 00e3baHb», «CKelIeT YeloBeKa M CKENET HIMMIIaH3e,
«PyauMEHTBI U aTaBU3MBbD», « [[BHKYIIME CUIIBI aHTPOIOTEHE3», « DBOJIFOIMOHHOE
JIpPEBO  YENOBEKA», «ABCTpaonuTek», «YemoBek  ymenslid», «Yenosek
MPAMOXO AN, «JleHncoBckuil uenopek» «Heannepranbubny, « KpomaHbOHIBD,
«IIpenku yenoBeka», « ITambl 3BOJIOLHUH YEJI0BEKa», « Packl yenoBekay.

OOopynoBaHue: MYJBSDKM  OKaMEHENIOCTEH, MPEeIMETOB MaTepHalbHON
KyJIbTypbl TPEAKOB Ye€JIOBEKa, penpoaykuuu (Qororpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OMOJICHCKUMM CIOXKETaMH IPOUCXOXKJICHUS YEIOBEKa,
(doTorpaduu Hax0I0K UCKOMAEMBIX OCTAaTKOB Y€JI0BEKa, CKEJIET YeJI0OBEKa, MOJEIb
yeperna 4eJ0BeKa U yepena MMMITaH3€, MOJIENb KUCTH YEI0BEKa M KUCTH IIIMMIIaH3¢,
MO/JIEJH TOPCA IMTPEAKOB YEJIOBEKA.

JlabopaTtopHas padora «M3ydyeHne o0cCOOEHHOCTEH CTPOEHUS CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOX0KICHUEM) .

IpakTnyeckas padora «M3yueHne 3K0J0THUECKUX AANTALUN YETOBEKAY.

Tema 6. Jxosorusi — Hayka 0 B3aHMOOTHOLICHHMSIX OPraHU3MOB H
HAIOPraHU3MEHHbIX CUCTEM C OKPYKAKOLIEH cpeaou

3aposkeHue U pa3BUTHE dKoJoTUH B TpyAax A. ['ym6onbara, K. @. Pynbe, H.
A. Cesepuona, J. I'ekkenss, A. Tencim, B. H. CykauéBa. Pa3znensl u 3agaun
HKOJOTUH. CBS3b 3KOJIOTUU C IPYTUMHU HAyKaMU.

Meroasl skosiorun. IloneBbie HaOMONEHUS. DKCIEPUMEHTHl B IKOJIOTHU:
npupoaHble ¥ JabopatopHble. MoaenupoBaHue B SKOJOTUHA. MOHHUTOPHUHT
OKpY>KaroIIel CpeIbl: JIOKAIbHBIN, PErMOHAILHBIN U T100aThHBIH.

3HayeHrue DKOJOTHUYECKMX 3HAHUU JUII YeEJOBEKa. DKOJOTMYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBSI3€U YEJIOBEUECTBA C MPUpOa0ou. DopMupoBaHue
DKOJIOTUYECKOU KYJIbTYPBI M 3KOJOTUYECKOU TPAMOTHOCTH HACEIICHUS.
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JdeMoOHCcTpPauu

[Toptpets: A. I'ymbomsar, K. ®@. Pynse, H. A. CeBepuios, O. ['ekkensb, A.
Tencmu, B. H. Cykaués.

Tabmmnel U cxeMmbl: «Pa3nensl sxomorum», «MeTtonsl dkonorum»y, «Cxema
MOHHUTOPHUHTA OKPY>KAOIIEH CPEIbI».

JlaGopaTopHast  padora «3ydyeHue  METOJIOB  3KOJOTHMYECKUX
UCCIIEIOBAHUI .

Tema 7. Opranusmsl 1 cpeia 00U TaAHUS

Oxosoruyeckue GakTopbl U 3aKOHOMEPHOCTHU UX JercTBus. Kinaccuduxanms
AKOJIOTHYECKUX (DAKTOPOB: a0MOTHYECKHUE, OMOTHIECKHE, aHTpOTIOTeHHbIE. O01He
3aKOHOMEPHOCTH JEUCTBUS 3KoJIoTHIeCKuX (akTopoB. [IpaBuno munumyma (K.
Mnpenrens, FO. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBl.

Abuotuueckue Qakropsl. CBeT Kak sKkojioruueckuit ¢axrtop. eiicTBue
pPa3HBIX YYaCTKOB COJIHEUHOT'O CIIEKTpa HA OPTaHU3MBbI. DKOJIOTUUECKUE TPYIIIIBI
pacTEeHUl M JKMBOTHBIX II0 OTHOWIEHUIO K cBeTy. CHrHampHasg poJib CBeTa.
doTonepruoaAn3M.

Temneparypa kak oskosoruueckuit daxrtop. JleiicTBue Temreparypsl Ha
oprau3Msl. [[oOMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skosiormueckuil ¢axrtop. IlpucnocobneHuss pacteHuil K
NoJ/AepKaHuI0 BOAHOro Oanmanca. Kiaccudukaiysi pacTeHUd MO OTHOIIEHUIO K
BoJie. [ [pucnoco0ieHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJHAas, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
rIyOMHHAs ~ MOAINOYBEHHAs, BHYTpUOpTaHW3MeHHass.  DU3UKO-XUMHUYECKHUEe
0COOEHHOCTHU cpe oOuTaHus opranu3MoB. [ IpucnocobaeHrs opraHu3mMoB K AKU3HU
B Pa3HbBIX Cpenax.

buonornyeckue putmel. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roanuHbie putMbl. [IprcnocoOieHHOCTh OPTaHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCJIOBUU KU3HMU.

Kusznennsie popmbl opranu3zmoB. [lonsTre o xxu3neHHo# popme. JKu3HeHHbIE
GbopMBbl pacTeHUi: N1€peBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPAaBbI,
OJIHOJIETHHE TpaBbl. JKu3HEeHHbIE POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOHUOHTHI,
a3poOnOHTHI. OCOOCHHOCTU CTPOCHUS M 00pa3a )KU3HHU.

buotnueckue pakropsl. Buibl OMOTHYECKUX B3aUMOICHCTBUI: KOHKYP CHITHS,
XMUIHUYECTBO, cUMOMO03 U ero ¢opwmsl. Ilapazurusm, koomnepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJI€OHUYECTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopudeckue, (¢dadbpuueckue). 3HAUCHHE
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OMOTUYECKMX B3aUMOJCHCTBUN I CYIIECTBOBAaHHS OPTraHU3MOB B CpeEle
oburtanus. [[puHIMT KOHKYPEHTHOTO UCKITIOUCHHUS.

JleMoHCcTpPauu

Tabmuer 1 cxeMbl: «Jkosorudeckue (pakrope», «CBETOBOW CIEKTPY,
«DKOJOTHUYECKHUE IPYIIILI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MOTIOrHUECKUE aaanTalnuu
KUBOTHBIX», «Cpeapl oOuTaHHS OpraHU3MOBY», «bBHOJIOTHYECKHE PUTMBD»,
«Kuznennsie opmbl pacTeHH, « Ku3HeHHbIE POPMBI AKUBOTHBIX), « IKOCHUCTEMA
IIUPOKOJMCTBEHHOTO JIECa», «DKOCHCTEMA XBOMHOTO Jeca», «llemnm nutaHusy,
«XUIIHUYECTBOY, «ITapazutuzm», «KoHKypeHms», «CHumMOHo3y,
«KomMmeHncammzm.

O6opynoBanue: repOapuy pacTeHUH U KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BJIMSHHUIO PA3JIMUHBIX SKOJOTHYECKUX (pakTopoB, TrepOapun CBETOMIOOUBBIX,
TEHEMIOOUBBIX W TEHEBBIHOCJMBBIX PACTEHH, CBETOJIOOMBBIC, TEHEMIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHHS, TepOapUM U KOJUIEKLIUN TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelia NTHUIl U 3Bepei, repOapun
pacTeHui, OTHOCAIMXCS K Turpoduram, kcepopuram, Me3oduram, KOMHATHbIE
pacTeHMs TaHHBIX TPYIIL, KOJUIEKIUU KUBOTHBIX, OOUTAIONIMX B pPa3HbIX Cpeaax,
repOapy ¥ KOJUIGKIMU PACTEHUH U IKMBOTHBIX, OOJIQAIONIMX YepTaMH
IPUCIIOCOOIIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM KWU3HM, repbapuu u
KOJUIEKLIMM PACTEHUA M KUBOTHBIX PAa3jMUYHbBIX KU3HEHHBIX (POpPM, KOJUIEKLUU
YKUBOTHBIX, YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOICUCTBUSX.

JlaGopaTopnass padora «BbisBiIeHHE NPUCTIOCOOTCHUN OPraHU3MOB K
BIIUSTHUIO CBETA).

JlabopaTopHass paGora «BbIsiBIeHHME NPUCTIOCOOTEHUN OPraHu3MOB K
BIIMSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pa6oTa « AHATOMUYECKHE 0COOCHHOCTU PACTCHUMN U3 Pa3HbBIX
MEeCT OOUTAHUS.

Tema 8. IkoJ10r¥Msi BUIOB U OMYJISILUI

DKOJIOTHYECKHE  XapakTepUCTUKu  nomyssiuumu.  [lomymsamust  kak
ounosiornueckas cuctema. Pojb HEOTHOPOIHOCTH Cpelibl, PU3NYECKUX 0apbepOB U
0CcoOeHHOCTE OMOJIOrUYU BUIOB B (POPMUPOBAHUH ITPOCTPAHCTBEHHOM CTPYKTYPHI
nomnyysinuii. OCHOBHBIE TOKA3aTENM MONYJSALMUU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAaCTHAasd W TMOJIOBAs CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALHSL.

DKoJornuecKas CTpykrypa nomyssaquu. OLeHKa YHUCJIEHHOCTH MOMYJISLIUN.
JlnHamuka nomyssiuu U €€ peryisauus. bUoTHYecKnuid NMOTEHIUA MOMYJIALUN.
MoaenvpoBaHue JUHAMUAKHU NONYIsiuud. KpuBbIe pOCTa YUCIEHHOCTH MOIYJISIUN.
KpuBbie BbIkuBaHUS. Perynsiiys 4YHCIEHHOCTH MOMYJSILUNA: POJib (aKTOPOB,
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3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTU. DKOJOTUYECKHUE CTPATEruu BUI0B (I- 1
K-ctparerun).

[lousiTe 00 »SKOJOTHMYECKOW HUIIEC BHma. MecTtoobuTtanne. MHOTOMEpHas
MoJaenb 3Kojormyeckon Humm Jx.M. XaTtumHCOHa. Pazmepbl 3KOJOrHYecKou
Hu. [loTeHnnanbHas 1 peann3oBaHHAs HUILLM.

Bun kak cuctema momyisinydid. Apeaibl BHAOB. BUlbl M MX KHW3HEHHbIE
CTpaTeruu. DKOJOTUUECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBENCHUS W MHIPALUA >KUBOTHBIX. buomorudeckue
WHBA3WHU YYKEPOJHBIX BUIOB.

JleMoHCTpauumn

IHoptper: k. . XarunHCOH.

Tabmuibl U cXeMbl: «DKOJIOTUYECKUE XapPaAKTEPUCTUKU TOMYJSLIUNY,
«IIpocTpancTBeHHass CTpykKTypa nomyuanun», «Bo3pacTHble nHUpaMuibl
nonyysinuny, «CKOpPOCTh 3aceleHus TOBEPXHOCTH 3E€MJIM  Pa3JIMYHbIMU
opranmzMammn», «Mopaenb skosiorndeckor Humm /. M. XatunHcoHay.

O6opynoBanue: repOapuun pacTeHUM, KOJUICKITUU YKUBOTHBIX.

JlabopaTopHas padorta «IIpucrnocobnenus CEMsiH paCTEHUI K paCcCEICHUIO.

Tema 9. JkoJ10rHA COO0IIECTB. IKOJIOTHYCCKUE CHCTEMBbI.

CooOmecTBa oprann3mMoB. buoneHo3 m ero crTpykrypa. CBsi3u Mexay
OpraHu3Mamu B OUOLIEHO3E.

Dxocuctema Kak oTKpbiTas cuctema (A. [[x. Tenciu). OyHKIMOHAILHbBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOJYUEHThl, KOHCYMEHTBI, PEIYIEHTHL
Tpo¢uueckue ypoBHu. Tpoduueckue nenu u ceru. AOUOTHUECKUE OJIOKU
skocucTeM. [1ouBsl U Wbl B 3KOocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE TOKA3aTeNM IKOCUCTEMBI. buomacca u mpoaykiiys. IKoJ0THUECKHe
MUPaMUIbI YUCETT, OMOMACCHI U DHEPTUHU.

Hunamura sxocucmem. Kamacmpoghuueckue nepecmpouxu. @uykmyayuu.
HanpagpieHHble 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBudnbie u
BTOPUYHBIC CYKIECCUM U UMX NPUYUHBI. AHTPOIOrE€HHBIE BO3JICUCTBUS Ha
cykueccuu. KimimakcHoe cooOiectBo. bruopasnoobpaszue u nojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBI. JKOCUCEMbL 03ED U peK. DKocucmemvl Mopel U
OKeaHos. IKocucmemvl MyHOD, 1€CO8, Cmen eti, NyCmbiHtb.

AHTpPONOTEHHBIE 3KOCHUCTEMBI. Arposkocuctema. ArporeHo3. Pazmuus
MEXy aHTPOIIOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

VYp6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI YpOoskocucteM. [opojckas
bnopa u ¢dayna. CunHaHTpomM3aIus TOpoJAcKou (ayHbsl. buomorudyeckoe u
X03SMCTBEHHOE 3HAYEHHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.
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3aKoHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOICHCTBUH OPTraHN3MOB B
aKocucTeMax. Porb xackaoumoeo s¢ghghexkma u 6u006-30uhuxamopos (Kuouesvix
8U008) 6 QyHKYUoHUposanuu sxkocucmem. 1lepeHOC PHEPTUHN U BEUIECTB MEKITY
CMEXKHBIMU 3KOCUCTEMAMU. Y CTOMYUBOCTH OPTaHU3MOB, MIOMYJISIIAN U 9KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ICUCTBHIA.

Mexanusmul 8030elicmaeust 3a2pA3HEHUU PA3HbIX MUNOB HA CYOOP2AHUZMEHHOM,
OpP2AHUSMEHHOM,  NONYIAYUOHHOM U DKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KONIO2UUECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 B030eucmaus. MeTomaoIoTus
MOHUTOPHHIa ECTECTBEHHBIX U AHTPOTIOT€HHBIX IKOCHUCTEM.

JleMoHCTpauumn

[Toptper: A. JIx. Tencmu.

Tabmuuer u  cxembl:  «CTpykTypa  OumoneHosa», «IDKkocucrema
HIMPOKOJUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jeca», « DyHKIIMOHAIbHbBIE
IPYIIBI OPraHU3MOB B 9KOCHUCTEMEN, « KpyroBOpoOT BelecTB B 3kocucTeMey, «Llenm
nuTaHus (MacTOWIIHAS, NETPUTHAA)», «IKOJOTHUECKas MHpaMuia YHUCEeID,
«IKoJoruyeckas nupaMmuga OuomMacchl», « DKOJIOTHUecKas MUpaMuaa YHEPTUD,
«O6pazoBanue 60s10Ta», «llepBrunas cykueccus», «BoccTaHoBneHue jeca nocie
oXkapa», «9KOCUCTEMA 03epa», «ATpOLEHO3», « KpyroBopoOT BEIIECTB U MOTOK
SHEPTHH B arpoiieHo3e», «[Ipumepsl ypOoskocucTem».

O6opynoBaHue: repOapum pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHLL U
3Bepeil, repOapuu KyJIbTypHBIX U JUKOPACTYIIMX PACTEHU, akBapUyM KaK MOJIEJTb
HKOCHUCTEMBI.

IIpakTHyeckasi padora «M3yueHue n onucanue ypOO3KOCUCTEMBD.

JlabopaTtopHas padora «M3ydyenue pazHOOOpa3us MENKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust « IKCKypCHusl B THIUUHBIN OHOreoneHos (B 1yOpaBy, OEpe3HsK,
eJIbHUK, Ha CYyXOJ10JIbHBII WJIM IOMMEHHBIHU JIYT, 03€p0, 00JI0TO )».

IKCKypeust «DKCKypCHUsl B arpoO’KOCHUCTEMY (Ha TMOJIE WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgepa — riaodanpHas 3KOCUCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3eMid, A€ CYILIECTBYET WM
CyILIECTBOBaJA XM3Hb. Pa3BuTHE npencrapieHuit o ouocdepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepnanckoro o 6uocdepe. Obnactu 6uocdepni u e€ coctan. Kupoe
BEIIECTBO OMOC(dephl v ero GyHKIIHH.

3aKkOHOMEPHOCTH cyiecTBOBaHUs 6uocdeprl. OcoOeHHOCTH OroCPephl Kak
ro0anbHOM 3K0cUCTEMBI. J[nHamMuueckoe paBHoBecue B Ouocgepe. KpyroBopotst
BEIIECTB U OMOTEOXUMHUUECKHUE LIUKIIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SBJICHUH B
ouocdepe.
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3onansHOCTH Onochepsl. [lonsatue o Grnome. OCHOBHBIE OMOMBI CYIIIH: TYHIIPA,
XBOMHBIE JIECA, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIE Ji€ca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOTMYECKHE JIECA, BRICOKOTOPbs. KiMmar, pacTUTEIbHBIN U 5KMBOTHBIN
MHp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHAIA U
omocdepHBIX QYHKITHI.

JleMoHCTpanumn

[TopTpersi: B. Y. Bepnanckuit, 3. 3tocc.

Tabmumer u cxembl: «I'eocdepsl 3emmm», « KpyroBopot azoTa B mpupo/e,
«KpyroBopor yraepona B npupoje», «KpyroBopor kuciopoia B HNPUPOAL,
«KpyroBopot Boabl B npupone», « OCHOBHbIe OMOMBI cymmy, «Kimmarnyeckue
nosica 3eman», « Tynapa», «Taiiray, «Cmemannsiil jecy», «lllupokonncTBeH HbI
aec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponndeckuil gecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesroBek 1 OKpYxkaK0IIAs Cpeia

DKOJIOTUYECKHE KPU3UCHI M WX MpUYMHBL. Bo3nelicTBUE 4YenoBeka Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOM cpebl. OXpaHa Bo3yxa. 3arpsi3HeHUE BOAHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymenue mousbl. OXpaHa NOYBEHHBIX
pecypcoB. M3meHeHue knnmara.

AHTPOIIOIr€HHOE BO3JECHUCTBUE HA PACTUTENILHBIA U )KUBOTHBIM Mup. OXxpaHa
PaCTUTENBHOTO U XMUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXPaHbl MPUPOJIBL
Kpacubie xnuru. Oco060 oxpansemble npupoanbsie Ttepputopun (OOIIT).
borannueckue caabl ¥ 300JI0THUECKUE TAPKHU.

OCHOBHbBIE TPUHIUNBI YCTOMYUBOIO Pa3BUTHs YEIOBEUECTBA U IMPUPOJIBL
PanmonanbHO€  mPUPOAONOJB30BAaHME UM COXpPaHEHHE  OHOJOTHYECKOro
pazHooOpaszus 3emyn. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTHUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3HCA U €r0 BEPOSITHBIE TOCIIEICTBUS.

Pa3Butue MeTog0B MOHUTOPUHIA PpA3BUTUSL OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocoepezarowen u
KOHKYPEHmMOCnocoOHoU 3Hepeemuke. buonocuueckoe pasnooopasue u buopecypcoi.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneyusarowue 00Cmyn K
ungopmayuyu no COCMoSHUIO OMOENbHbIX 6Uud08 u dkocucmem. (OCHOBbI
aKopeadbunumayuy IKocucmem U Ccnocobos 060pbobbl ¢ OUONOBDEHCOEHUSIMIL.
Pexonempyxkyus mopckux u HasemHvix 5KOCUCHEM.

JdeMoHCcTpanumn

Tabmuup! u cxembl: «3arpsizsHeHHe aTMOChepbI», «3arpsi3HEHUE ruAPochepbh,
«3arpsi3Henue nouBb», « [lapHUKOBEIN 3P dherT», «Oc0060 0XpaHsieMble MPUPOTHbIC
TEPPUTOPHUNY, «MoO1eNH yIIPaBIsIEMOTO MUPA.
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O6opynoBanue: pororpaduu OXpaHIEMBIX PACTEHHWH W KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepannn, KpaCHOM KHUTH pEruoHa.
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INTAHUPYEMBIE PE3YJbTATBIOCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPE/JHEI'O OBIIIEI'O OGPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yiabTaraM OCBOCHUS
oOyJarImuMuCsT TPOrpaMM CpEIHEro oO0mero oOpa3oBaHUA: JUIHOCTHEIC,
MeTanpeaMEeTHbIC U TTPEAMETHBIC.

B cTpyKType TMIHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOTPAMMBI IO OMOJIOTHN
BBIJICTICHBI CJIEAYIOIIME COCTABIISIONIME: OCO3HAHUE 00YUaIOIMMUCS POCCHICKOM
TPpaXIaHCKOW UACHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH
U CaMOOMNpPEACNCHUI0, Haiuuyue Mmomueayuu K OOYYEHHIO OHMOJIOTHH,
yeneHanpasieHHoe pazeumue BHYTPEHHUX YOSXKICHUW JUYHOCTA Ha OCHOBE
KITFOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPATUIIUN pPa3BUTHUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUaIOUIUXCS PYKOBOICTBOBATHCA B CBOEH
JESTEIbHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMHM, TPHUCYIIIUMU CHCTEME
OHOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS FKOTOTUUECKOU KYJIbTYPHI,
CNOCOOHOCMU CMABUMb TSI U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE PE3YIbTAaThl OCBOCHUS IIPOTPAMMBI IO OMOJIOTUH JJOCTUTAIOTCS B
CIMHCTBE Y4YeOHOW W BOCHHMTATEIILHOW JCSITEIHHOCTH B COOTBETCTBUHM C
TPaJAUIIMOHHBIMHU POCCUNUCKUMU COIMOKYJILTYPHBIMU, HICTOPUIECKIMH U TyXOBHO -
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBWIAMH U HOPMaMHU
MOBEIECHUSI U CIOCOOCTBYIOT MpoOIlecCaM CaMOTIO3HAHMsI, CaMOBOCTIMTAHUS U
CaMOPa3BUTHs, PA3BUTHUS BHYTPECHHEH TMO3UIMH JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPaBOMOPSJIKY, UETOBEKY TPY/a U CTapIIeMy MOKOJECHHUIO,
B3aMIMHOTO YB&)KEHUS, OCPEKHOr0 OTHOIICHUS K KyJIbTYPHOMY HACJICOUI0 U
TpaauIUsIM MHOTOHAIIMOHAILHOTO Hapona Poccuiickoit denepanyu, npupojae u
OKpYXKarolleu Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS YydeOHOro mnpenmera «buomorusn
JTOJDKHBI OTPa’KaTh TOTOBHOCTh M CITIOCOOHOCTH 00YyJatOIINXC sl PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpWICHTAIlMi, TIO3WTUBHBIX BHYTPCHHHX  YOSXKICHWH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACIIMPEHUE >KU3HEHHOTO
OTIBITA W OTBITA JEATELHOCTH B MPOIECCE PeaT3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENILHOM IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS

c(hOopMHUPOBAHHOCTH TPAXKTAHCKOW TIO3UITUHN 00yUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHICKOT0 OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYITMOHHBIX IIPAB U 00513aHHOCTEH, YBAXKEHUE 3aKOHA
Y TIPaBOTIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOM IEATEIHHOCTY IIPH CO3IaHUH YIEOHBIX
MPOCKTOB, PEIICHUU YYEOHBIX U T[MO3HABATEIbHBIX 3a/ad, BBINIOJHECHUN
OMOJIOTHUECKUX HKCTIEPUMEHTOB;

CITOCOOHOCTh OMPEACIATh COOCTBEHHYIO TO3WIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM )KU3HU U OO BIACHSTH €€

YMEHHUE YYHUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMOICHCTBUS JIFOJIeH C Pa3HBIMU YOKICHUSIMU, KyJIbTYPHBIMU IEHHOCTSIMU U
COLIUATIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHECHUA
y4eOHBIX, TIO3HABATENbHBIX M HCCIEAOBATEIbCKUX 3a/a4, YBAKHUTEIHHOTO
OTHOIICHUS K MHEHHIO OIIMOHEHTOB MPU OOCYXICHUH CTOPHBIX BOTMPOCOB
OMOJIOTHYECKOTO COCPIKAHMS;

TOTOBHOCTH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) MIaTpMOTHY€CKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNUCKON I'PaXkKTAHCKOM UJIEHTUYHOCTH, TAaTPUOTH3MA,
YBaXXEHHUSI K CBOEMY HApOJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PoinHOM, TOpaoctv
3a CBOM Kpal, cBOXO PonuHy, CBOM S3BIK M KYJbTYpY, NPOLUIOE M HACTOSIIEE
MHOTOHAIMOHAIBHOT O Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOUICHUE K MTPUPOJHOMY HACJIECIUIO U HAMATHUKAM IPUPOJIBI,
JTOCTUAREHNUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTUM, TOHUMAHMSI 3HAYEHUS OMOJIOTUUM B TO3HAHUU 3AKOHOB
MPUPOJIbI, B )KU3HU YETIOBEKA U COBPEMEHHOTO O0IIIECTRA;

ujeiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIyXKeHHI0 U 3anmre (OTedyecTna,
OTBETCTBEHHOCTH 32 €ro CyAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS:

O0CO3HAHMUE TYXOBHBIX IIEHHOCTEN POCCUNCKOr0 HAPO1a;

c(hopMuUpPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSL, ITUUECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHUWE JIMYHOTO BKJIaJla B TIOCTPOCHUE yCTOMYMBOTO OYAYILErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3/IAaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEN CEMEWHOM >KU3HU B COOTBETCTBUM C
TpaguIsIMHU Hapo 0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

TMOHUMAHUE 3MOLMOHAIILHOTO BO3ICUCTBUSA dKUBOU MPUPOIbI U €€ IEHHOCTH;
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FOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM TMYHOCTH;

S) ¢u3uuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOTO 0J1AT ONOJTy UM SI:

MOHUMAaHHE U pean3aliys 310pOBOro 1 6€30MacHOro 00pasa Ku3HH (310pOBOE
MUTaHNe, COOIIIOIEHNE TUTUEHINY ECKUX ITPABUII 1 HOPM, COATTaHCUPOBAHHBIH PESKIM
3aHATHM ®  OTABIXa, perysipHas (u3ndeckas aKTUBHOCTB), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHHS] K COOCTBEHHOMY (DU3UYIECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

IMOHMMAHWE [IEHHOCTH MPaBWJl HHIWUBHUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHHSI B CUTYAIIHSIX, YTPOJKAIOIIMX 3I0POBbIO M )KU3HU JIFO/ICH;

OCO3HAaHUE MOCJECTBUIA U HENPUATUS BPEAHBIX NPUBBIYEK (YHIOTpeOICHUS
AJIKOTOJI51, HAPKOTUKOB, KypEeHUS1 );

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH MacTePCTBA, TPYA0IO0HE;

FOTOBHOCTh K AKTHBHOW JEATEIIbHOCTH TEXHOJOTUYECKOW M COLMAIbLHOU
HaANpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD, TUIAHUPOBATh U CaMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO AEATEILHOCTD;

WHTEpEC K pa3audHbIM cepam mpodecCHOHaTbHON AeITEILHOCTH, YMEHUE
COBEpUIATh OCO3HaHHBIM BbIOOpP Oynymed mnpodeccun U PeaM30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0TrH4eCKOT0 BOCIIMTAHUSA .

AKOJIOTUYECKH 11€TIECO00Pa3HOE OTHOIICHUE K TPUPO/I€ KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIICHUE YPOBHS OSKOJIOTUYECKON KYyJbTYyphbl: MNPUOOPETEHHE OIIbITA
IUIJAHUPOBAHUSL TIOCTYNIKOB M OIEHKHM WX BO3MOXHBIX TMOCIEACTBUU I
OKPYKarolleu Cpe/Ibl;

OCO3HaHUE TJI00ALHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM W TyTed HX
pelleHN s,

CII0COOHOCTh UCTIONB30BATh MPUOOPETaEMBbIEC ITPU U3YUEHUN OMOJIOTUH 3HAHUS
M yMEHUS TpU pEHieHUH TMpoO0JjeM, CBSI3aHHBIX C  pallOHAIbLHBIM
MPUPOJOIOIb30BaHUEM  (COOJIIOJICHUE  TIpaBWJ  TOBEJIECHUS B TIPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHCHUE PABHOBECHS B 3KOCHCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OnOChEphI);

AKTUBHOE HENPUATUE NIEUCTBUM, TPUHOCSIIMX BPE OKPY>KAOILLIEH PUP O THOU
cpene, yMeHHe TPOTHO3UPOBATh HEOJIArOMPHUATHBIC YKOJIOTUYECKUE TIOCIICACTBUS
MPEANTPUHUMAEMBIX IEUCTBUM U IPEAOTBPAILAT UX;
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HaJIM4ME PA3BUTOTO IKOJOTUYECKOTO MBIIUICHHUS], SKOJIOTHIECKOUN KYJIbTYPBI,
OTIbITa JEATENIBHOCTH DKOJIOTUYECKOU HAITPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COUUATLHOM
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MTPAKTUYECKOU AEATEIBHOCTH 3 KOJIOTHIECKON
HaITPABJICHHOCTH;

8) HIeHHOCTH HAYYHOT 0 NO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOEIO MECTA B MOJIUKYIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOM KYJIBTYPBl KaK CpencTsa
B3aMMOJICUCTBUS MEKY JIFOABMHU U NTO3HAHUA MUPA;

NOHMMaHue crnenu(uku OHOJOTUM KaK HayKd, OCO3HaHUS €€ poJiu B
GbopMHPOBaHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEIOCTHOIO
NPENCTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI, UETIOBEKA U
oOmiecTBa, B TMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEM M peIIeHUH MpodieM
COXpaHEHMs IPUPOJHOTO PABHOBECHS;

yOEeXKIAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJi1 COBPEMEHHOW LIMBWIM3ALIMH:
o0OecrieueHUs: HOBOTO YPOBHSI Pa3BUTUSL MENMLMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PECypCHble MPOOIEMBbl  pa3BUTHA
YeJI0BEYECTBA, IOUCKA MyTEH BBIX01A U3 II00ATBHBIX HKOJIOTHYECKHUX TPOOIIEM U
obecrieueHusi mnepexojga K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTHUECKUX 3HAHUU B LEIIX
NOBBIIIEHUST OOIIEH KyJIbTYphbl, €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAJIBLHON I'PaMOTHOCTU O0yUarommxcsi, GopMupyemMoi
[P U3y4EHUU OMOJIOTUH;

ITIOHMMAHHE CYIIHOCTHA METOJ0B IO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM MCIOJIb30BAaTh MOJy4YaeMble 3HAHUS JJid aHalu3a U
OOBSICHEHUS SBJICHUN OKPYKAIOLLETO MUpPa M MPOUCXOJAIIMX B HEM HW3MEHEHMUI,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aKJIIOUYEHHMs] Ha OCHOBE HaydHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX € LENbIO MOJIYYEHUS T0CTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO UCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JJIsI
pelieHus npooseM B pealibHbIX dKU3HEHHBIX CUTYaIUSX;

OCO3HaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh MHAMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caM000pa3oBaHMIO, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUM MO OWOJIOTHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMHU.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yIbTaThl OCBOCHHUS yueOHOTO mpeamMera «buomorusny
BKJIFOYAIOT: 3HA4YMMbIC U1 (OPMHUPOBAHHSI MHUPOBO33PEHHUS OOYUAIOIIUXCS
MEKIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) 00IIeHAYIHbIC TTOHSATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CIHEMUPUKY METOJOB TO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEILECTBO, YHEPTHUs, SBJICHUE, TPOIIECC,
CHUCTEeMa, HAYIHBIN (PaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWH,
WCClieIOBaHNe, HAOII0IeHNE, I3MEPEHHUE, SKCTICPUMEHT U IPYTHUE); YHUBEP CATbHbIC
ydeOHble JeHCTBHUS (TMO3HABaTeNbHbIC, KOMMYHHUKATUBHBIC, pETYIISTHBHBIC),
obecrnieunBaronme popmMupoBaHrue GyHKITMOHATLHON IPaMOTHOCTH U COIUATIbHOM
KOMITCTCHIIMK ~ OOYYaroIIMXCs; CIMOCOOHOCTh OOYYaroIMXCsl  WCIOJIb30BaTh
OCBOCHHBIC MEXIMCITUTUIMHAPHBIC, MUPOBO33PEHUYSCKIE 3HAHUS Y YHUBEP CAJTbHbIC
y4eOHbIE ICHCTBUS B TTIO3HABATEILHOM M COIMAILHOM MPAKTHUKE.

B pe3ynbrare uzydyenus OMOJIOTHUN HA YPOBHE CPEIHEro 00IIEero 00pa3oBaHus
y oOyuaromierocss OyayT c@opMUpOBaHBI II03HABATEIbHBIE YHUBEPCAILHBIC
ydeOHbIC JEeHCTBHS, KOMMYHHKATHBHBIC YHUBEpCalIbHBIC YYCeOHBIEC IEHCTBUS,
peryISITHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS, COBMECTHAS ICATCIBHOCTD.

MeranpenMeTHbie pe3ysibTaTbl OCBOSHHUS MPOTpPaMMBbl CPETHEr0o O0OIIero
00pa3oBaHUs TOJHKHBI OTPAKATh:

OBiajeHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATeJbHBIMH
NeUCTBUSIMMU:

1) 6a30BbI€ JIOrHUecKue AeiicTBUs:

CaMOCTOSATEIbHO  (OPMYJIHPOBaTh W aKTyaIM3UpOBaTh  IpoOJiemMy,
paccMmarpuBarh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CUHTE3a, CpaBHEHU, KiacCu(pUKaIiy, 0000IIEHHS ), PACKPHIBATh CMBICIT
OMOJIOTUUECKUX MOHATUN (BBILACISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMUBAThH
CBSI3H C APYTUMU OHITHIMN);

OTpENEIITh e JACATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHUU UX
TOCTHKEHHSI, COOTHOCUTH PE3YJIbTATHI IEATENHHOCTH C TTOCTABJICHHBIMU IENISIMU;

WCII0JIb30BaTh OMOJIOTHYECKUE TOHATHS I 00bsCHEHHS (DAKTOB U SIBJICHUMN
KMBOW MPUPO/IbI;

CTPOUTHh JIOTUYECKUE PpACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHUPOBATH BHIBOIBI U 3aKIIFOYCHUS;

MPUMEHSITH CXeMHO-MO/IETbHBIC CPEACTBA JJIs PEICTABICHUS CYIIIEC TBEHHBIX
CBSI3¢ W OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
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NPOTUBOPEUMI Pa3HOTO POJIa, BBIABIECHHBIX B PA3JIMYHBIX HWHPOPMALMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEUICHUs] MPOOJIeMbl ¢ YUETOM aHAIM3a MMEIOLIUXCS
MaTepHUalibHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B 1€ TEIbHOCTh, OLIEHNBATh COOTBETCTBUE PE3YIILTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCJIEACTBUH 1€ TEILHOCTH;

KOOPJAMHUPOBATH U BHIMOJIHATH Pa00OTY B YCIOBHIX PEATLHOTO, BUPTYAILHOTO
¥ KOMOMHHUPOBAHHOI' O B3aUMOICUCTBHUS;

pa3BHUBATh KPEATUBHOE MBILIUICHUE PU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIET0BATEILCKHIE 1€l CTBHS:

BJIaJI€Th HABBIKaMU Y4eOHO-UCCIIE0BATEIbCKOM U IPOEKTHOM A TEIbHOCTH,
HaBbIKAMU  paspelieHust npobsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENbHOMY IOMCKY METOJ0B PEIIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOI0B ITO3HAHMS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO
3HAaHUS, €ro HWHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPHUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE ITPU CO3/IaHUU YIEOHBIX U COIIMATIbHBIX IPOEKTOB;

(dbopmMHpOBaTH HAYYHBIM TUI MBILUICHNS, BJIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MMOHATUSMU U METO1aMU;

CTaBUTh W (HOPMYyIMpPOBaThb COOCTBEHHBbIE 3alauyd B 00pa3oBaTEIbHOU
JESTEIbHOCTH U AKU3HEHHBIX CUTYaUSX;

BBISIBIIATh TNPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJU3UpPOBATH 3ajadvy,
BBIJIBUraTh TMIIOTE3Y €€ PEIIECHUS], HAXOIUTh apTYMEHTHI JJ1s 10Ka3aTeIbCTBA CBOUX
YTBEP KIEHUI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEIICHUS;

AaHAJIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEIICHHUA 3a/adyd Pe3yJbTarThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH NU3MEHEHHE B HOBBIX
YCIIOBHUSX;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPHOOPETEHHBIH OTIBIT;

OCYILECTBIIATh LEICHANPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JeUCTBUS B MPOECCUOHAILHYIO CPENY;

YMETh MEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO M NPAKTHUECKYIO 001acTH
KU3ZHENEATEINbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WUJIEU, MpeJiaraTh OPUrHHAIbHBIE MOAXO0Abl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHHUS.

3) paéorTa c unpopmanueii:

OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX MHPOpMAIINH (TEKCTEe Y4eOHOro
nocoOusi, HAay4YHO-TIOMYJSIPHON JUTepaType, OHMOJOTHMYECKUX CJIOBapsX H
CIIpaBOYHUKAX, KOMIbIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHATIM3UpPOBATH
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uHGOPMAIIIO PA3TUIHBIX BUJIOB U (OPM MPEICTABICHUS, KDUTHUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEINUBOCTH;

bopMyIHpOBaTh 3aMPOCH U MPUMEHSITh PA3TUIHBIC METOJIBI TIPH TIOUCKE U
oTOOpe OHoJoTHYECKON HH(DOPMAIHH, HEOOXOUMOM JJIS BBITIOJIHEHUS Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCIOJIb30BaHMS WHGOPMAITMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUSI PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITENbHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEACTABICHUSA
OonosoruuecKoi HHPpopMaIuu (CXeMbl, FpaduKH, JUArpaMMbl, TAOIHUIIBI, PUCYHKA U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAayecTBE CpEACTBA Mpu padbore cC
Oouonornueckoil uMHPOpMAIMEN: NPUMEHSATh XUMHUYECKUE, (PUINYECKUE U
MaTeMaTHUYeCKUe 3HAKU U CHMBOJIBI, GopMynbl, abOpeBuarypy, HOMEHKIATYpy,
UCIIOJIb30BaTh U MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJsIAHOCTH;

BJIaJeTh  HaBbIKAMM  paclo3HaBaHUs W 3alUThl  WHPOpPMALUHY,
UH(POPMAITMOHHOK 6€30TTaCHOCTH IMYHOCTH.

Ogi1aieHHe YHUBEPCAIbLHBIMA KOMMYHHKATHBHBIMH J1€iiC TBUSIMU:

1) o01eHme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4acTBOBATH
B JIMAJIOTE WM AUCKYCCUM MO CYIIECTBY 00CYyXmIaeMol TeMbl (YMEHUE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCUTENHLHO BBITIOJHEHHUS MperiaraeMoun
3a[1a4¥, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTDH MO3UIIMI IPYTrUX y4aCTHUKOB
JUaiora Uil JUCKYCCUN);

pacmio3HaBaTh HeBepOaJbHBIE CpENCcTBa OOINCHHSA, TOHWMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEAMNOCHIJIOK BOSHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlHH,
YMETh CMATYATh KOH(PIUKTHI U BECTH IIEPETOBOPbI;

BJIAJICTh Pa3JIMYHBIMH CIIOCOOAMH OOIEHUS U B3aMMOJCHCTBUS, TIOHUMATh
HaMEpEHHSI IPYTUX JIFO/ICH, MPOSBISITh YBAKUTEIILHOE OTHOIIIEHHE K COOECETHUKY
U B KOppEKTHOM hopme popMynrpoBaTh CBOU BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO M3JIarath CBOIO TOUYKY 3PEHHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAS 1eSITeTbHOCTh:

MOHUMATh U HMCTIOJB30BaTh NMPEUMYIIIECTBA KOMAHIHONW W WHAMBHUIYaIbHON
pabOoThI IPU peIIeHUHU OUOJIOTUIECKOM MpoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHSI TPYIIOBBIX (POPM B3aMMOISHCTBYS PU PEIICHNN y4eOHOMU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUH C Y4YETOM OOIIMX
UHTEPECOB M BO3MOXKHOCTEH KaXI0T0 YJICHA KOJUIEKTHBA,
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IPUHUMATh LE€IM  COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATh H
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTHUKECHHIO: COCTABJISTh IUIAH JCUCTBUH,
pacmpeneniarb poiad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKAaTh pPe3yJbTaTbl
COBMECTHOM PabOTHI;

OLICHUBATh KAYECTBO CBOET0 BKJIa1a M K&KI0I'0 YUaCTHUKA KOMaH/1bl B OO LM
pe3ynbTart o pa3paboTaHHBIM KPUTEPUSIM;

IIpe[yiaraTb HOBBIE NPOEKTHI, OLIEHWBATh HAEU C IIO3ULHUA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYalLUAX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHUBEPCAJIbHBIMH PeryJIsITUBHBIMH I HCTBUSIMU :

1) camoopranu3amnus:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHMS [JIsl BBIABIECHHS NPOOJIeM U HX
pEIlICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKMX 3HAHUW LIEJNEBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUAX M IOCTYIKAaX IO OTHOLIECHUIO K KMBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIBHO OCYILIECTBIATh MO3HABATENBbHYIO AEATEIbHOCTD, BBIABIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/]a4l B 00pa30BaTENbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENbHO COCTABIIATH IIJIAH PEIICHUS IPOOJIEMBI C Y4ETOM UMEIOLLXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTEH Uif;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsITh paMKH y4eOHOT0 MPEeMETa Ha OCHOBE JINYHBIX NP EANOYTCHUN;

JIeNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO MIMPOKON SPYIULUU B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0OOpa3zoBaTelbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsiIM, BHOCHUTb KOPPEKTHUBBI B JIESTEILHOCTS,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJIETh  HABbIKAaMU  MO3HABAaTEIbHOM  pe(iieKCUM Kak  OCO3HaHUA
COBEpIIAEMBIX JCHCTBH M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBAaHUH, UCIOJIb30BaTh NPUEMBI peQUIEKCUM JJi1 OLEHKHA CUTYyalluH, BbIOOpa
BEPHOT0 PELICHHUS;

YMETh OLIEHWBAaThb PHUCKH W CBOEBPEMEHHO IMPUHHUMATh PEMICHHA M0 HX
CHIKEHUIO;
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MPUHAMATh MOTHBBI M apryMEHThl JPYrUX MpHU aHAM3E€ PE3YJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CE0SI M APYTHX:

NPUHUMATH Ce0s1, MOHUMAasi CBOM HEIOCTATKH U TOCTOMHCTBA;

MIPUHAMATh MOTHBBI M apTYMEHThl JIpYIMX IpU aHAM3€ pPE3YJIbTATOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHOKH,

pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIMH IPYTOro YeI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUSA COJAEPKaHWS Y4EeOHOTO TMpeaMera
«buonorus» Ha yriayOJaEHHOM YpPOBHE OPHUEHTUPOBAHBI Ha oOecreueHue
npobmwibHOr0  oOydeHus oOydarommxcss  Ouonoruu. OHM — BKIIIOYAIOT:
crienraeckre 11 OMOI0TUN HaydHbIE 3HAHUS, YMEHHS U CTIOCOOBI ICHCTBHM MO
OCBOCHHIO, UHTEPTIPETAIIMN U MPE0OPA30BAHUIO 3HAHUH, BUIBI IEATEIHHOCTH IO
MOJTy4YE€HHIO HOBBIX 3HAHUHM M WX MPUMEHEHUIO B PA3IMYHBIX yYEOHBIX, a TAKXKE B
peATbHBIX KU3HEHHBIX CUTyalusiX. [IpegmeTHpie pe3yapTaThl MPEACTABICHBI IO
roj1aM U3y4deHUsl.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yacOHOTO mpeamera «buonorus» B 10
Kjacce TOIHKHBI OTPaXKaTh:

chopMUPOBAHHOCTh 3HAHMK O MECTE W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B
MO3HAHWM  3aKOHOB TMPHUPOABI M  PEIIGHWH TpoOJieM  parmoHAILHOTO
MIPUPOJIOTIONB30BaHUS, O BKJIaJIe POCCHICKHUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJCHUC CHUCTEMOM OHWOJIOTHMYECKUX 3HAHMHM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloONIMe OMOJIOTHUECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKA,
OpTraHu3M, METa0O0JM3M, TOMEOCTa3, CaMOPETYJLIIUsI, CaMOBOCIPOU3BECHNE,
HACJICJICTBEHHOCTh, U3MEHYMBOCTh, POCT U pPa3BHUTHE), OMOJOTHUYECKHE TECOPHHU
(xknerounas teopus T. [lIBanna, M. [lneiinena, P. BupxoBa, XxpoMocomHas Teopus
HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBumoBa — o wneHtpax
MHOT000pa3us U MPOUCXO0K/ICHUS KyJIbTYPHBIX pACTEHU ), 3aKOHBI (€IMHO0Opa3ust
MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIUICHUs, YUCTOTHI raMeT, HE3aBHUCHUMOIO
HaciienoBanuss [. MeHuenss, TOMOJIOTUYECKUX PSAJIOB B  HACJEICTBEHHOU
n3MmeHunBocTd H. 1. BaBuiioBa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHMS, WCIOJh3YEeMbIX B
OMOJIOTMUECKUX HCCICAOBAHUSAX KHUBBIX OOBEKTOB (OMHCAHHE, W3MEpEHHC,
Ha0JII0ICHUE, DKCTICPUMEHT);
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YMEHHE BBIJICTATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPTraHW3MOB, B TOM YHCIC
OaxTepuii, rpuOOB, paCTEHHI, )KUBOTHBIX U YEIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM
OpTraHOB pAacTCHUM, KUBOTHBIX, YEJIOBEKa, MPOILECCOB >XKU3HEACITEIHLHOCTH,
MPOTEKAIOIIMX B OPTaHU3Max PacTEHHM, KUBOTHBIX M YEIOBEKa, OMOJIOTHUECKHX
MIPOIIECCOB: 0OMEHA BEIIECTB (METa0O0IM3M), TIPEBPAICHUS YHEPTHH, OPOKCHUS,
aBTOTPO(HOTO U TeTepoTPO(HOTO TUIIOB NTUTaHUS, (OTOCUHTE3a U XEMOCHHTE34,
MHUTO3a, MEH03a, TaMETOTeHe3a, SMOPHUOTEHE3a, MOCTAIMOPHUOHAILHOTO Pa3BU TH,
pPa3MHOXKEHHUS, HHIWBHIYAILHOTO  pPa3BUTUA  OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3MCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY OPraHOWIAMH KIETKH M HUX
(GYHKIMSIMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH W WX (QYHKIUSIMHU, MEXIY
opraHamMyd ¥ CHCTEMaMU OPTaHOB y pACTCHUH, >KMBOTHBIX W YEJOBEKA M HX
GYHKIMSIMU, MEXKIY CHUCTEMaMH OpPraHOB M WX (YHKIMSIMHU, MEXIY 3TalamMu
oOMeHa BeIeCTB, dTallaMU KJIECTOYHOTO ITUKJIA ¥ )KH3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTalaMyd AMOPHUOHATILHOTO Pa3BUTHS, TEHOTUIIOM B (EHOTHUIIOM, (DEHOTHIIOM H
(daxTopamu cpeabl OOUTaHMUS;

YMEHHE BBISBISATH OTIMIUTEIbHBIC TIPU3HAKUA JKUBBIX CUCTEM, B TOM YHCJE
pacTeHU, )KUBOTHBIX M YEJIOBEKA,;

YMEHHE WCIMOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYCCKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JIJISl TOKa3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX I'PYIII;

YMEHHE peliaTh OMOJOTHYECKHUE 3a/1a9H, BBISBIISITh MPUIUHHO-CJIC/IC TBCHHbIC
CBSI3M MKy UCCIICAyEeMbIMU OMOJIOTUYECKAMU IIPOTICCCAMH U SIBJICHUSMH, JENIaTh
BBIBO/IBI M TPOTHO3bI HA OCHOBAHHH ITOJTYYCHHBIX PE3YIILTATOR;

YMCHHE BBITIOJHATH JIAOOPATOPHBIC M TMPAKTHUECKUE PabOTHI, COOIIIOIATH
MpaBuiia Mpu padoTe C y4eOHBIM U JJA00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3BI, TMPOBEPATh HX OSKCICPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYIHPYS IIeNb HCCIEIOBaHMS, aHAIM3UPOBATh IOJTYYCHHBIS
pe3ybTaThl U JIEaTh BHIBOIBI;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIIEAOBATEIHLCKON paboTe 1Mo OHOJIOTHH,
AKOJIOTUH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPENCTABIIATH  IOJYYCHHBIE  PE3ylbTaThl Ha  YUYCHHYCECKHX
KOH(pepeHIUsIX;

YMCHHE OIICHMBATh JTHYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUMN B
00J1acTi OUOJIOTUH ¥ MEUITMHBI (KIIOHUPOBAHKE, KCKYCCTBEHHOE OT1JI010TBOPEHHE,
HarpaBJICHHOE H3MEHEHHE T€HOMA M CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBIIATh OCO3HAHHBIM BBIOOp OymyIiei mpodeccruoHaIbHOM
JeATeILHOCTH B 00J1aCTH OMOJIOTHUH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
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CEIBCKOTO XO3SMCTBA, MUIICBON MPOMBIIUIEHHOCTH, YTIIyOJISATh ITO3HABATEIILHBIN
HWHTEpPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIN BRIOOP COOTBETCTBYIOMICH MPOhECCHH U
NPOJOJDKEHHE OHMOJOTHUYECKOTO O0O0pa30oBaHUS B OPTraHM3alUsAX CPETHEro

po(decCHOHATBHOT0 U BBICIIIEr0 00pa30BaHUs.
[IpenmeTHBIE pe3yabTaThl OCBOEHUS yaeOHOTO npeamera «buonorus» B 11

KJlacce J0JDKHBI OTPaXarh:

chopMUPOBAHHOCTh 3HAHMA O MECTEC W POJH OHOJIOTHH B CHCTEME
€CTeCTBEHHBIX HayK, B (OPMUPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAayYHOMH
KapTUHBl MHpA, B IO3HAHUM 33aKOHOB MHPHUPOJBI M PEIIEHUH HKOJIOTUYECKUX
npoOJieM YeJOBEYECTBa, a TAKKE B PEUIEHHHM BONPOCOB PalUOHAIBLHOIO
IPUPOJOTIONb30BaHUs, U B (POPMHUPOBAHUY LIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
0OIIeCTBY, YENOBEKY, O BKJIa[l€¢ POCCUICKUX U 3apYOESKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJAJIETh CUCTEMOM OMOJIOrMYECKUX 3HAHUM, KOTOpas BKIIIOYAET
OmpeeNieHdss W TIOHHMaHHE CYIIHOCTH OCHOBOIIOJAralommMx OMOJOTUYECKHX
TEPMUHOB W TOHATUN (B, dKOocucTeMma, Omocdepa), OMOIOTHIECKUE TEOPHUU
(aBommoumoHnHas Teopus Y. JlapBuHa, CUHTETHUECKAs! TEOPUSI SBOJIIOLIMN), Y4 CHUS
(A. H. CeBepuoBa — 0 myTsx U HarnpasJieHUAX sBoonuu, B.1. Bepnanckoro — o
ouocdepe), 3axkoHbl (reHeTnueckoro pasHoBecus J[k. Xapnu u B. BaiinGepra,
3apoabimieBoro cxoactsa K. M. bspa), mpaBuna (munumyma HO. JIuOuxa,
HKOJIOTMYECKOW MUpaMUAbl SHEPrum), Tunore3bl (rumoreza «mupa PHK» V.
['unbepra);

YMEHHE  BJAJIETh  OCHOBHBIMM  METOJAMHM  HAYyYHOTO  IIO3HaHWU,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKHUX UCCIIEIOBAHUAX )KUBBIX 00BEKTOB U SKOCHCTEM
(omucanue, U3MepeHue, HabJIIoICHHE, IKCIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OIICHKH aHTPOTIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHUE BBIACISATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OMOTE€OLIEHO30B,
PKOCHUCTEM U Omoc(dephl, CTAOWIM3UPYIOLIETO, ABWKYIIETO M pPa3pbIBAIOLLIErO
€CTECTBEHHOT'0 0TOOpa, AJIONAaTPUUECKOr0 U CUMITIATPUYECKOTO BUI000pa30BaHMS,
BIMSIHUSL  JBIDKYIIMX ~ CHJ  O3BOJIOUMM  HAa  reHo(OHJ  MOIMYJISLHY,
IPUCIIOCOOIIEHHOCTH OPraHU3MOB K Cpeie 00MTaHUs, YepeqOBaHuUsl HallpaBJICHUI
HBOJIIOIMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aMMOCBSI3M MEXAY HPOLECCAMU 3BOJIIOLINH,
JBIDKYIIUMU CHJIAMH aHTPOTIOTE€HE3a, KOMIIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM U
MPUCIIOCOOIICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATh  OTJIMYMUTEIbHBIE  NPU3HAKK  KUBBIX  CHUCTEM,
NPUCIIOCOONIEHHOCTh BUAOB K cpefe oOuTaHus, aOMOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBS3€Hd OpPraHM3MOB B  COOOINECTBAX,
AHTPONOTEHHBIX U3MEHECHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;
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YMEHHE WCIMOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JIJISl TOKa3aTebCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHUECKUX TPYII, B3aUMOCBSI3H OPTAHU3MOB U CPENibl OOUTaHUSs, €IUHCTBA
YEeJIOBEYECKNX pac, HEOOXOIWMOCTH COXpPaHEHHs] MHOT0O0Opasusi BHUIAOB W
HKOCHUCTEM KaK YCJIOBUS COCYIIIECTBOBAHHUSI IPUPO,IbI U UETIOBEUECTBA,;

YMEHHE peliarb OMOJOTUYECKHUE 3a/1a4H, BHISIBIISITh MPUINHHO-CIIC/ICTBCHHBIC
CBA3U MEXK/Y UCCIIEyeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SIBJICHUSIMH, J1€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U TMpakTHueckue padoThl, COOIIONATH
npaBuiIa mpu padoTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX OKCIEPUMEHTAILHBIMU
cpencTBaMu, (OPMYIUpPYS LENIb MCCIENOBaHMS, aHATM3UPOBATh MOJYUCHHBIE
pe3yJbTaThl U JeNaTh BBIBOIbI;

YMEHHUE Y4acTBOBATh B yueOHO-HMCCIEAOBATENbCKOM paboTe mo Ouosoruy,
AKOJIOTMHM U MEIUIIMHE, MPOBOIUMON Ha 0a3e MIKOJbHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  MOJYYCHHbIE  pe3yjibTaThl HAa  YYEHHMUECKHX
KOH(epeHIUsIX;

YMEHHE OLICHUBATh TMIIOTE3bI U TEOPUHU O MTPOUCXOKICHUU KU3HH, YETOBEKA
U YEJIOBEUYECKUX pac, O MPUUYMHAX, MOCIEICTBUAX U CIOCO0aX MPEAOTBPAILEHUS
r100abHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIM BBIOOp Oynyled npodeccuoHaIbHOMI
NEeSTEIbHOCTH B 001acT OMOJIOTUH, SKOJIOTUH, IPUPOI0TI0NIb30 BaHHsI, MEAULIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOrO0 XO3SICTBA, MUIIEBOM
IPOMBIIIIEHHOCTH, YIIIyOJsTh IO3HABaTENbHBIII HMHTEPEC, HANpPAaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOLIEW Npodeccud U MPOAOJDKEHUE
OMOJIOTUUECKOTO 00pa30BaHUs B OPTaHU3ALMIX CPETHETO MPO(PECCUOHATBHOTO U
BBICIIIET0 0Opa30BaHUs.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3ieJioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | IlpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBble cucTeMBI M X U3ydeHHUE
3 Buosorus kieTku 2 0.5
4 XuMuyeckas OpraHu3alus KIeTKd 10
5 CtpoeHue u QyHKIUU KIETKU 8
6 OOMeH BeIeCcTB ¥ PEBpAIlCHUE YHEPTHU B 9 1
KIICTKE
y HacnencrBennast uHdopmanus u 9 0
peanu3aius e€ B KIeTKe =
8 JKu3HEeHHBI LUK KIETKA 6 1
9 Ctpoenue u GyHKIMU OpPraHU3MOB 17 1.5
10 Pa3mHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
11 I'enernka — Hayka O HaCJIEACTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPTAaHN3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHYHBOCTH 6 1
14 ['eHeTnKa YeIoBeKa 3 0.5
15 Cenekius OpraHu3MOB 4 1
16 buortexHonorus u cuHTETHYECKasi OMOJIOTUS 4
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17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHBbIE
No /i HaumeHoBaHMe pa3ieJioB U TeM Kourpomsuste | Tpakrmsecke (uud poBbie)
MpOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecype
1 3apoxieHue U pa3BUTHE SBOTIOIIMOHHBIX 4
IpeaCcTaBIeHUI B OMOJIOTHH
MukposBoironus U €€ pe3yabTaThbl 14 2
MakposBOJIIOLIHS U €€ PE3YJIbTATHI 6
4 [poucxoxxaeHne 1 pa3BUTHE KU3HU Ha 15 15
3emiie
5 [IpoucxoxkaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSI — HayKa O B3aWMOOTHOIICHHUSIX
6 OpraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroILllel cpenou
Opranusmsl ¥ cpefia OOUTaHUS 1.5
DKOJIOTHS BUJIOB U MTOMYIISAIUI 0.5
9 ?;:)TJIG?\ZIIH COOOIIECTB. DKOJIOTUYECKHE 12 05
10 buocdepa — rmobanpHas 3KOCHCTEMA 6
11 YenoBek u OKpyKarol@s cpena
12 PesepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 0 7.5
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IHOYPOYHOE INTAHUPOBAHHE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecrBo yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTnueckue
padoThbI

Jara
u3y4eHHust

DJIeKTPOHHBbIE
¢ poBbIe
oOpa3zoBareJibHbIE

pecypesl

buonorus kak KOMIIJIEKCHAs HayKa U Kak
4aCTb COBPEMCHHOTO O6U.ICCTB8.

JKuBrble cucTeMBI U X CBOMCTBA

YPOBHeBaSI OpraHH3alus )XKUBBIX CUCTEM

Hcropust OTKPBITHS M H3ydEHUS KICTKH.
Kinerounas teopus

MeTob! MOJIEKYISIPHOM Y KIETOYHOU
o6uonoruu. [lpakrnueckas padora
«3ydyeHre METONOB KIETOUYHOU
ouosioruu (xpomaTtorpadusi,
anekrpodopes, muddepeHuansHOE
uentpudyruposanue, [1LP)»

0.5

XUMHUYECKHUI COCTAB KIETKUA

MI/IHepaJH)HI)Ie BCIICCTBA KICTKU, UX
OMoIornyecKas POJib

Opranuueckue BEIEeCTBA KIETKU —
6enxu. JlaboparopHas padora
«O0HapyxeHHEe OCIIKOB C ITOMOIIIBIO
Ka4eCTBEHHBIX PEaKIU»

0.5

CaoiicTBa, K1accupukanus U GyHKIHH
OenKoB
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10

Oprannyeckue BEeUECTBAa KIETKH —
YIJIEBOIBI

11

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKHN —
JIMITHU IBI

12

Hyxknennossie kucnotsl. JJHK u PHK.
JlabopaTopHas pabora «/ccnenoBanue
HYKIICHHOBBIX KUCJIOT, BBIACJICHHLIX U3
KIETOK Pa3MTUYHBIX OPTAHH3MOBY

0.5

13

Crtpoenue u ¢pynkuuu ATO. [pyrue
nykieosuarpudocharer (HTD)

14

CexBenupoanue JJHK. Metos
TeHOMMKH, TPAHCKPUTITOMHUKH,
MPOTECOMUKHI

15

MeToapl CTPYKTYpHOH OHMOJIOTHH

16

Tunsl kieTok. [IpokapuoTnueckast KieTka

17

CtpoeHue HyKapuOTH4ECKON KIETKH.
[Ipakrrdeckass padora «3yueHue
CBOMCTB KJIETOYHON MEMOpPaHbD»

0.5

18

IloBepXHOCTHBIN anmnapar KIETKH

19

OnHOMEMOpaHHBIE OPTAHOUABI KIETKH.
[paktuyeckas padora «3yueHue
JABUXCHUS [ITUTOITJIIa3MEI B paCTI/ITeHBHLIX
KIIETKAX»

0.5

20

[lonmyaBTOHOMHBIE OPTaHOM Bl KIETKU:
MUTOXOHJIpUH, M1acTuabl. JlJaboparopHast
pabota «/cciieoBaHue MIA3MOJIA3a U
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

0.5

21

HememOpanHbIe OpraHOu/Ibl KIETKA
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22

Crtpoenue u GpyHKIMH gpa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopHas paboTa
«M3ydeHne CTpOEHUS KIETOK Pa3InYHbIX
OpPTaHU3MOBY

0.5

24

ACCUMUTISINS U TUCCUMUIISIUS — JIBE
CTOpoHBI MeTabonu3Ma. Tumbl oOMeHa
BewecTB. JlaboparopHas pabora
«M3ydyeHne KaTAIMTUYECKOW aKTUBHOCTHU
(epMeHTOB (Ha MpUMeEpE aMUIIa3bl UIH
KaTanaszbl)»

25

@epMEHTaTUBHBIN XapaKTep peakuu
KIeToyHoro Metabonusma. JlaboparopHas
pabora «M3ydenue GepMEHTaTUBHOTO
pacliLernieHus nepokcu,ia BoAopoa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX)»

0.5

26

Benku-akruBaTopsl U OENKU-UHTHOUTOPHI

27

ABTOTpOQHBII THII 0OMEHa BELIECTB

28

dorocunTes

29

XemocuHTe3. JlabopaTopHas paboTa
«CpaBHeHHE TPOIECCOB POTOCHHTE3A U
XEMOCHUHTE32»

0.5

30

AnHa’poOHbIEe OpraHu3Mbl. Bujs
opoxenus. JlaboparopHas pabora
«CpaBHEHUE IPOLIECCOB OPOKECHUS U
TBIXaHUSD

31

AdpOoOHBIE OpPTraHU3MBI. DTaIThI
SHEPreTH4ecKoro ooMeHa
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DHeprus MeMOPaHHOTO IPaIueHTa

32 npotoHoB. CunTe3 AT®: pabora
npotoHHON AT®-cuHTAa3bI

33 Peakuynu MaTpuaHOTO CHHTE3a

34 TpaHCKpUIIIUSI — MAaTPUYHBINA CUHTE3
PHK

35 Tpancusinust u e€ FTarbl

36 Konuposanue amunokucnor. Ponb
pubocom B OnocuHTe3e Oernka

37 OpraHu3anus TeHOMa y MPOKAPHOT H
IYKapuoT

38 MorneKkynsspHbIe MEXaHWU3MBI SKCITPECCHH
TeHOB Y 3YKapHoT
Bupycsl — HekIeTouHbIe JOPMBI )KU3HU

39 u oOnuratHble mapasuThl. [Ipakrnueckast 0.5
pabota «Co3nanue MOJENU BUPYCay

40 Bupycusie 3a601eBaHus 4eI0BEKa,
KHUBOTHBIX, PACTCHUH

41 Hanorexnonoruu B Ouonoruu u
MEIUIIHHE

42 JKM3HEHHBIN LUK KIETKA

43 Martpuunsiii cuate3 JIHK
Xpomocomsl. JIabopaTopHast pabota

44 «3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MUKpOTIpenaparax»

45 JleneHue KIETKH — MHTO3
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Tunsl kierok. KapnoknHes 1 IUTOKMHES.
JlabopaTtopHast paborta «HabmoneHue

46 MHUTO32 B KIETKaX KOHUMKA KOpEeIlKa JIyKa 05
(Ha roTOBBIX MUKpPOIIpENApaTax)»

47 Perymsanus ;xM3HEHHOTO LKA KIETOK

48 OpranusM Kak eIMHOE 11eJI0e

49 Txanu pactenuii. JlJaboparopHas padota 05
«I3yueHue TKaHEeW pacTeHUN» '
TkaHM KUBOTHBIX M YEJIOBEKA.

50 JlaboparopHas pabora «3ydeHue TKaHEH 0.5
AKHUBOTHBIX»
Opransl. Cuctemsl OpraHos.

51 JlaboparopHas pabota «3ydenune 0.5
OpPTaHOB IIBETKOBOTO PACTEHUS

52 Omopa Tena OpraHnu3MoB

53 JIBH>KeHNE OPraHU3MOB

54 IIuTanue opranu3mMoB

55 [MuTanue MO3BOHOUYHBIX KHUBOTHBIX.
[uieBapuTenbHas cucreMa 4ejloBeKa

56 JlpIXaHUE OpPraHU3MOB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpancmopT BelecTB y OpraHu3MoB

59 KpoBenocHas cucrema 1o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKa

60 Brinenenue y opranuzmMoB

61 3anmTa y OpraHu3MOB
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62 HNmmyHHAas cucrema 4ernoBeka

63 PaznpaxuMocThb U perynanus y
OpraHHU3MOB

64 ['ymopanbpHas peryasius 1 HIOKpUHHAS
CHCTEeMa KUBOTHBIX U YeJIOBEKa

65 ®opMBbI pa3MHOKEHHSI OPTaHNU3MOB

66 [TonoBoe pazmHOXkeEHNE

67 Meiio3
I'amerorene3. OOpa3oBaHHE U Pa3BUTHE

68 MOJIOBBIX KiIeTOK. JlaboparopHas pabora 05
«3yueHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpPOTIPEapaTax»

69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akimanka OpraHoOB U TKaHEH U3
3apOBIIIEBBIX JTHCTKOB
Poct u pazBuTHE )KUBOTHBIX.

7 JlaboparopHas pabota «BrisBIeHHE 05
MIPU3HAKOB CXOJICTBA 3apObIILeH '
MT03BOHOYHBIX )KUBOTHBIX»

Pa3MHOXeHUE U pa3BUTHE PACTEHUH.

79 JlabopatopHas pabota «CTtpoeHue 05
OpPTraHOB Pa3MHOXEHHS BBICIIMX
pacTeHu»

73 Hcropus cTaHOBIICHUS U Pa3BUTHUS
TeHETUKU KaK HayKu

74 OCHOBHBIE MOHATHS U CHMBOJIBI 0.5

reneTuku. JlaboparopHas padora
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«/Ipo3oduia kak 0OBEKT TeHETUYECKUX
HUCCIIEIOBAaHUN)

3aKOHOMEPHOCTH HaCIIEI0BaHUS
npu3HakoB. MoHoOrHOpuIHOE
ckpenmBanue. [Ipakruyeckas pabota

75 . 1 0.5
M3ydenne pesynbTaToB
MOHOTHOPHUTHOTO CKPEUMBAHUS Y
npo3odute”
76 [uTonorndyeckre OCHOBBI 1
MOHOTHOPHUTHOTO CKPEIMBAHUS
27 AHaM3upyrouee CKpelyBaHue. 1
Henonunoe nomuaupoBanue
JuruOpuTHOE CKpelMBaHUE.
78 [pakruueckas pabota «3yuenue 1 05
PE3yNbTaTOB TUTUOPHUIHOTO
CKpPEIMBAHUS Y TPO30(HITBD)
79 [{uTosorn4yeckne OCHOBBI JUTHOPHIHOTO 1
CKpEIIMBAHUS
80 CleruieHHOE HacIeI0BaHHE ITPH3HAKOB 1
81 XpOoMOCOMHasl TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka moia 1
83 ['eHOTHII KaK I1€JI0CTHAS CHCTEMA 1
I'eneTnyeckuii KOHTPOJIb PA3BUTUSA
84 pacTeHwuil, )KUBOTHBIX U YEIOBEKa !
85 M3meHunBOCTh IpU3HAKOB. Brbl 1
M3MEHYHMBOCTH
86 MoudukanronHas U3MEHUYHUBOCTh 1
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87

BapuanmonHslIii psii 1 BapualmoHHas
kpuBas. JlabopaTopHas pabota
«ccnenoBanre 3akOHOMEPHOCTEN
MO PUKAITMOHHON M3MEHYUBOCTH.
[locTpoeHue BapuallMOHHOTO psiia U
BapHUaIlMOHHON KPUBOW»

0.5

88

I'eHoTHIIMUECKAs N3MEHUYHMBOCTD.
KomOuHaTuBHAsS MU3MEHUYNMBOCTD

89

MyrannoHHast U3BMEHYUBOCTD.
[Ipaktuueckas pabora «Myrauuu y
JIpo30¢uIIBl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYyTallUOHHOI'O
Imponecca. ONUTEHETHKA U SITUTCHOMHKA

91

I'eneruka yenoseka. IIpakrnueckas
pabota «CocTaBiieHUE U aHAIIN3
POIOCIIOBH O

0.5

92

MeTtoabl MeTUITHHCKOM T'eHETHKH

93

3HaueHye METUIINHCKOU TEHETUKHU B
HpCILOTBpaHIGHI/II/I N JICUCHUHN
TEHETUYECKUX 3a00JI€BAHNI YEIIOBEKA

94

OCHOBHBIE TOHSTHSI CEEKIUU.
JlaGopartopHas pabota «3yueHue copToB
KYJIBTYPHBIX PACTEHUN U TOPOJ
JOMAIHUX KHUBOTHBIX)

0.5

95

MeTob! CeNEeKIIMOHHON pabOTHI.
JlabopaTtopHast pabora «3yuenue
METOJIOB CENIEKI[UU PACTCHHII»

0.5
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JlocTrkeHus CeNeK Uy pacTEHU N U

96 *KUBOTHBIX. [IpakTnueckas padboTa 1
«lIpuBHUBKa pacTeHUN»

97 CoxpaHeHHe, H3y9eHHUE U UCIIOIh30BaHUE 1
TeHETUUYECKUX PECypCcoOB
broTexHomorus Kak Hayka U OTPacib

98 npou3BozcTBa. [Ipakruueckast pabora 1 0.5
«3yueHne 0OBEKTOB OMOTEXHOIOTUM

99 OcHOBHBIC HANIPABIICHUSI CHHTETUYECKOU 1
Oouonoruun

100 XpoMocoMHasi ¥ TeHHasi UHKEHepUs

101 MenunHCcKue OMOTEXHOIOTUH 1
PezepBHbiii ypok. IloBTOpenue,

102 000011IEHHE, CHCTEMATH3AIIM 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOTPAMME
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11 KUIACC
KosnuecTBo yacon DJIeKTPOHHBbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTnuyeckue il:syqeﬂvm (I)lﬁ[()l;zOBaTenbnme
padoThI padoThI pecype
1 OBomonnonHas teopus Y. lapsuna 1
JIBMKyIMEe CHIIBI DBOJIIOLIMH BUJIOB 110 Y.
2 HapBuny !
3 Boprba 3a cymecTBoBanue, 1
€CTECTBEHHBIN 1 UCKYCCTBEHHBII 0TOOD
4 ®opMUpOBaHUE CUHTETUYECKON TEOPUH 1
JBOJIIOLUH
5 OTarnbl 3BOJIOLMOHHOTIO ITpoliecca: 1
MHUKPOIBOIIOL NS U MAKPOIBOTIOLUS
6 [onynsauusa — s3nemeHTapHas eAMHULA 1
9BOJIIOLUH
3aKOH reHETUYECKOro paBHoBecHs JIxk.
7 Xapnu, B. BaitnOepra. JlabopaTopnas 1 05
pabota «BbIsiBIeHHE U3MEHUYNBOCTH Y '
oco0eil 0JJHOTO BUAA»
8 OnemMeHTapHbIe (AKTOPbI IBOJIOIUN 1
9 Dddexr ocnoBatens. ekt 1
OyTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30ma0uu nonysssuuin: 1
reorpaduueckasi, Orosornyeckas
11 EcrecTBeHHBII 0TOOp — HanpaBIsIONM N 1
(hakTop 3BONFOIIUHT
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12

[TonoBoit oT60p

13

[IpucmocobaeHHOCTh OPTAaHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIUH.
JlabGopaTopHast pabora «3yuenne
apoMop(ho30B U HAUOATANTALNHT y
pacTeHUH U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuit y
OpPraHU3MOB: MOP(OJIOTHUECKHE,
dr3noorndecKue, OMOXUMHUYECKHE,
noseneHueckue. Jlaboparopuas padbora
«IpucnocoGienus opranu3MoB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCTHY

0.5

15

Bun, ero xputepuu u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHUE
BH/JIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa BuIa

17

Buoobpa3oBanue Kak pe3ysbrar
MHKPO3BOJIIOIU U

18

CBsi3p MUKPOSIBOJIIOIIUY U
SNUAEMHOJIOTUH

19

Makponssosronus. [laneonTonornyeckue
METO/Ibl U3YYEHHUS SBOJIIOIUU

20

buoreorpaduueckue METOIbI U3ydEHUS
9BOJIIOLUH

21

DOMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOp(hOJIOTHYECKHE METOIbI U3YUCHUS
3BOJIIOLUHU
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MOHeKyJISIpHO'FeHeTI/I‘leCKI/Ie,

22 OMOXMMHYCCKUE W MATEMAaTHUYCCKHEC
METO/IbI H3YUCHHS IBOJIIOLHH

23 OO0mme 3aKOHOMEPHOCTH JBOJIIOIHH

24 AnanTuBHas paguaiusl.
HepaBHOMEPHOCTBH TEMITOB 3BOJIIOIUH

o5 Hayunble THIIOTE3BI TPOUCXOKACHUS
JKU3HU Ha 3emJie

26 JloHay4HbIC TPEICTABICHUS O
3apOXKICHU U KU3HU

97 OCHOBHBIE 3TaIbl HEOPraHUYCCKOM
IBOJTIOIIN T

28 l'unoTessl 3apoKICHUS KUZHU
Hcropus 3emMiiu 1 METO/IbI €€ H3ydeHHsI.

29 JlaboparopHas pabora «/3yueHue u 05
OINKMCAHUE UCKOITAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY

30 HavanpHble ATarnbl OpraHuyecKon
IBOJIOIUH

31 DBOITIOIHS DYKAPUOT
OCHOBHBIE ATaITbl BOIOIINU

32 pacTuTeNbHOTO Mupa. [IpakTrueckast 05
pabota «M3ydeHre ocoOEHHOCTEH
CTPOCHUSI PACTCHHI PA3HBIX OT/ICIIOBY

33 OCHOBHBIE TaIbl SBOJIOIIUH KHBOTHOTO

MHpa
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3BOJ’IIOI_II/I${ JKHNBOTHBIX. HpaKTI/IquKaH

34 pabota «M3ydeHre 0COOCHHOCTEH 0.5
CTPOCHUSI TO3BOHOYHBIX KHBOTHBIX»

35 PazBuTHe x)u3HU HA 3eMIie IO 3paM U
nepuoaaM

36 MaccoBble BBIMUPAHUS —
IKOJIOTUYECKUE KPU3HCHI MPOIUIOTO

37 CoBpeMeHHBbIH 3KOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTH

38 CoBpeMeHHasi CHCTeMa OPraHUYECKOTO
MHpa

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTUS — HayKa O YEJIOBEKE

a1 PasBuTHe npeacraBieHui o
IPOUCXOXKICHUH YeTIOBEeKa
Mecto yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabota «3ydeHre ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YelIOBEKa, CBSI3aHHBIX
C MPSAMOXOXKICHUEM»

43 JIBM>KyIIME CUJIBI aHTPOIIOTEHE3A

44 CooTHolleHNE OMOJIOTHYECKUX U
COLMAJIbHBIX (JAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAJIMX AHTPOIIOTEHE3a

46 [NayleoreHeTrKa ¥ MajJcoOreHOMHUKA

47 DBOJIONHS COBPEMEHHOTO YeJI0BEKa
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48

Yenoseueckue pacsl. [Ipakrnueckas
pabora «M3ydeHne IKOJIOTHIECKUX
aJanTalui YeJI0BeKa»

0.5

49

MexauciuninHapHble METOIbI
AHTPOIIOJIOTUH

50

3apoxkIeHNe U Pa3BUTHE YKOJIOTHHU

51

Mertoap! sxonorun. JlabopaTopHas
pabota «3ydeHre METOI0B

J3KOJIOTHYECKUX UCCIEI0OBAHUI

0.5

52

3HadeHue YKOJIOTHYECKUX 3HAHUN I
YyeJroBeKa

53

DKxosoruyeckue (paKTopsl

54

Abuotnueckue ¢axropsl. CBET Kak
sKojornyeckuit gakrop. JlaboparopHas
pabota «BpIsiBIIeHHE TPUCTIOCOOTICHUI
OpPTaHU3MOB K BJIMSIHHIO CBETa»

0.5

55

Abuotudeckue Qakropsl. Temmneparypa
KaK DKOJIOTUUYECKHH (aKTop.
JlaGoparopHas pabota «BblsiBieHue
nprcnocoOIeHN I OPraHu3MOB K
BIIMSIHUIO TEMITEPATYPBI»

0.5

56

Abuotnyeckue (axropsl. BrmaxkHocTh
KaK AKOJIOTUYECKUM (aKTop.
JlaGoparopHast paboTa «AHATOMHUYECKUE
0COOEHHOCTH PacTEHUH U3 Pa3HBIX MECT
oOuTaHUsD)

0.5

S7

Cpenpl oOuTaHUsI OPraHU3MOB

58

buonornueckue PUTMBI
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59 XKuzHeHHbIe GOPMBI OPraHNU3MOB

60 buoTtnueckue hakTopsl
3HaucHHE OMOTUYECCKUX B3aMMOJICHCTBHUI

61 VIS CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHUS

62 DKOJIOTUYECKUE XapaKTEPUCTUKU
TTOMYJISAIIH A
OCHOBHBIE ITOKA3aTeJU MO YJISAIHH:

63 YU CJICHHOCTD, TUIOTHOCTD, BO3pacTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHBIC ITOKA3aTEIN TTOMYJISIIHH:

64 POXIAEMOCTh, TTPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITHT

65 DKoNoruyecKkasl CTpyKTypa MOMYIsSIuu

66 JlHaMMKa TOMYJSINY U €€ PEeryssius

67 KpuBbie pocTa Y4NCICHHOCTH MOMYIISIIUH.
Kpussbie BbIKHBaHUS
DKoJOorn4ecKas HUIA BUIA.

68 JlaGoparopHas paboTa 05
«[IpucnocoOneHus ceMsiH paCTCHUH K ’
pacceneHuo»

69 Bun xak crcreMa moOImyIIsui

20 3aKOHOMEPHOCTU MOBEACHUS 1 MUTPAIlUA
JKHBOTHBIX

71 Coo01ecTBO OpraHu3mMoB — OHOIIEHO3

72 DKOCHCTEMa KaK OTKPBITasl CHCTEMa
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KpyroBopor BeecTs 1 NOTOK SHEPTUH B

73
JKOCHUCTEME

74 OcHOBHBIE [TOKA3aTeNN IKOCUCTEMBI

75 DKOJIOTUYECKUE MTUPAMU/IbI

76 N3meHeHus cooO0IIeCTB — CYKIIECCUU
[pupoaHble 5KOCHCTEMBI. DKOCHCTEMBI

77 03ep U peK. DKOCUCTEMbI MOPEid U
OKEaHOB

79 [IpupoaHbIe FIKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, MYCThIHb

79 AHTpPOMOTEHHBIE IKOCUCTEMBI
Ypb6oskocucremsl. [Ipakrudeckas padora

80 «I3yueHre U ONMCaHue 0.5
YPOOIKOCUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICICTBUI OPTaHU3MOB
B HKOCHCTEMax
MexaHu3Mbl BO3ACHCTBUS 3arpsA3HEHUN

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MONYJISILIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — oOmenianerapHas
o0oJiouka 3emiu

84 VYuenue B. W. Bepaazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS

o6uocdepsr
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Kpyrosoports! BeecTs u

86 OMOr€OXUMHUYECKUE [TUKITBI

87 3oHanbHOCTH Ouocdepsl. OCHOBHbBIE
OMOMBI CyIIH

88 VYcToitunBocTh OMoChepsl

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUUHBI

90 Bo3sneiicTBue uenoBeka Ha Ouocdepy

o1 AHTpONIOTEHHOE BO3/IECTBUE HA
PaCTUTENBHBIN U )KUBOTHBINA MU

92 Oxpana npupos!

03 OCHOBHBIE IPUHIIUTIBI YCTOMUNBOTO
Pa3BUTHS YETOBEYECTBA U IIPUPOJIBI
ParnonansHO€ PUPOAOIOIB30BAHUE U

94 COXpaHEHHUE OMOJIOTHYECKOTO
pazHooOpazus 3eMiun

95 O06o06meHue 1mo Teme «MHUKPOIBOTIOHS
U e€ pe3yIbTaTh)

96 O06o06menue mo Teme «Makpo3BOTIOIUS
U €€ pe3yJIbTaThD)

97 O0600mmenue no teme «[IpoucxoxaeHue
Y pa3BUTHE )KU3HU HA 3eMIIe»

98 O6006menue o Teme «IIpoucxoxneHne
YeJI0BeKa — aHTPOIIOTEHES

99 O06006menue mo Teme «IKOJI0TUs — HayKa
0 B3aMMOOTHOILCHHUSX OPraHU3MOBY

100 O6006meHue no Teme «OpraHus3Msl U

cpena OONTaHUsD)
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101 O000menne mo reme «IDKOJIOTUsI BUIOB U 1
TTOMYJISI AN »
102 O606uenune no reme «buocgepa — 1
ro0aabHast DKOCUCTEMA
OBUIEE KOJIMYECTBO YACOB I1O 102 75

[NPOTPAMME




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE HA EI'D 11O BUOJIOT'UA TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHuUs

IIpoBepsieMble TPeOOBAHMS K MPeAMETHBIM pe3yJabTaTaM
OCBOEHHSI OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMbl Cpe/IHEro
o0mero odpazoBanust

CdopMupoBaHHOCTh 3HAHUN O MECTE M POJH OHOJOTHH B CHCTEME
€CTeCTBEHHBIX  HayK, B (opMupOBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHON KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MTPHPO/IBI
U peIleHWH  JKU3HEHHO  BaXHBIX  COIMAIbHO-ITHYECKHX,
HKOHOMHYECKUX, IKOJIIOTHYECKHX MPOOJIEM YEeJIOBEUECTBA, a TAKKe B
pElIeHuH  BOMPOCOB  PAIlMOHAIBHOTO IPUPOJOINONB30BAaHUS, B
(GopMHpPOBAaHUM ILIEHHOCTHOTO OTHOIIGHUS K TPHUPOZE, OOILIECTBY,
YeJIOBEKy; O BKIAJIC POCCUHMCKUX U 3apYOSIKHBIX YIEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Brnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, UCIIOJIB3YEMbIX B OMOJIOTMUYECKUX HCCIIEAOBAHUSX KUBBIX
O00BEKTOB U OKOCHCTEM (OmucaHue, HU3MEpeHue, IMPOBEACHUE
HAOJIOACHUI); CrTOCOOaMU BBISBICHHUS M OIEHKH aHTPOIOT€HHBIX
W3MEHEHU B IIPUPO/IE.

YMeHue BBIABUTATh THIIOTE3bI, IPOBEPSTH UX SKCIIEPUMEHTAIbHBIMU
cpeactBaMu, GOPMYIHpPYS Ielb HCCICIOBaHUS, aHAIH3UPOBATH
IIOJIy4E€HHBIE PE3yJbTaThl U J1E€1aTh BHIBOJBI.

BeisiBIIeHME 3aBHCHMOCTH MEXAY HCCIEAYEMBIMU BEJIMYMHAMUY,
00BbsACHEHHE MOTYYEHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHKE BHIBO/IOB

C UCITIOJIb30BAHUEM HAYYHBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIaleTh CHUCTEMOW OWONOTWYECKMX 3HAaHWH, KOTopas
BKJTIOYAET: OCHOBOTOJAraronme OMOJIOTUYECKHE TEPMUHBI U TTOHSITHUS
(’KU3HB, KIE€TKA, TKaHb, OPTaH, OPraHu3M, BUJI, TOMYJISIKs, YKOCHCTEMA,
ouoreHo3, ouocdepa; MeTaboIIH3M, TOMEOCTa3, KIIETOUHBI UMMYHUTET,
OuocuHTe3 Oenka, OMOIMONUMEpPBI, IUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIPOU3BE/ICHNE, HACJICJCTBEHHOCTD, M3MEHYNBOCT,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue Tteopuu: kieroyHas teopuss 1. IlIBanna, M.
[IIneitnena, P. BupxoBa; K10HaIbHO-CEIEKTUBHOTO UMMyHHUTeTa 1.
Opmux, .. MeuHnkoBa, XpOMOCOMHAasi TEOPHUsI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apojplieBoro cxojactsa K. bapa, spontonmonnas
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teopusi Y. JlapBuHA, CHHTETHYECKass TEOPHUs SBOJIOLUHU, TEOPUS
antponoreHe3za Y. JlapsuHa; Teopus Ouoreorneno3a B.H. Cykauéna;
yaenne H.J. BaBuioBa o neHTpax MHOTO0Opa3usi U MPOUCXOKACHUS
KylnbTYpHbIX pacTeHuil, ydenue A.H. CeBepuoBa o mnyrax u
HalpaBJIeHUsIX dBooIuH, yaenue B.W. Bepaaackoro — o 6uocdepe);
3aKOHbl  (€AMHOOOpa3us  IMOTOMKOB  IEPBOTO  IOKOJEHMS,
paclleryieHus MPU3HAKOB, HE3aBUCUMOTO HACJIEIOBAaHUS PU3HAKOB
I'. Menpens; CUEIJIEHHOTO HACAEAOBAaHUS IPU3HAKOB U HapYIICHUS
cuerieHuss reHos 1. Moprana; TIOMOJIOIMYECKMX psIOB B
HaclIeACTBeHHOM wu3MeHuuBocTHd H.M. BaBuioBa; IeHETHYECKOrO
paBHoBecus [lx. Xapau u B. BaiinOepra; 3apoapieBoro cxoacrsa K.
bapa; OGuorenernueckuii 3akon J. ['exkens, @. Miosnepa);
MPUHITUITBI (YUCTOTHI TAMET, KOMIJIEMEHTAPHOCTH );

npaswia (vuanmyMma 0. JInbuxa, SKOJIOTHYECKON MTHUPaMUIBI YHCET,
O1OMacchl U SHEPIUN);

runoTe3sl (koamepatHoi A.M. Omnapuna, mepBudHoro OynpoHa Jx.

Xonneiina, mukpochep C. Doxkca, pubozuma T. Uek)

YMeHue pemarh MOUCKOBbIE OMOJIOTMUECKUE 3aJaud; BBISBIATH
[IPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIY UCCIIEAYEMbIMU
OMOJIOTUYECKUMHU OOBEKTaMH, MpOLEecCaMd M SBICHUSMH; JIENaTh
4 BBIBOJIBI ¥ IIPOTHO3BI HA OCHOBAHUH ITOJIy4EHHBIX PE3YJIbTaTOB;

COCTAaBJISATh TCHOTUITHYECKUE CXEMBbI CKPEIIMBAHUS JUISI PA3HBIX TUIIOB
HaCJIeA0BaHUA IPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI IEPEHOCA

BCHICCTB U DHCPIUHU B SKOCUCTEMAX (IIGHI/I IINTaHus, ITUIIICBBIC CGTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3M MEXAYy CTPOCHHUEM H
(GYHKUMSAMU: OpPraHOMJIOB, KIETOK pa3HbIX TKaHEH, opraHamu u
CHCTEMaMH OpPIraHOB y pAacTEHUH, KUBOTHBIX M YEIIOBEKA; MEXKAY
sTanamMu oOMeHa BEILECTB; dTallaMy KJIETOYHOIO IIMKJIa ¥ KU3HEHH bIX
) UKIOB  OpPraHU3MOB; JTallaMd 3MOpPUOHAIBHOTO  Pa3BUTHS;
reHoTUrnoM u QeHoTunoM, ¢eHotTunmoM u (QakropamMu cpeasl
oOuTaHHUs; MpolleccaMd  BBOJIOLMM;  JABHXKYIWMMHM  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMM  Pa3IMYHbIX  JKOCUCTEM U

HNPUCIIOCOOJIEHUSIMUA K HUM OPTaHH3MOB

VYMeHue BHIICIIATh CYHICCTBCHHBIC ITPHU3HAKH:
CTPOCHHA BUPYCOB, KIICTOK IIPOKAPUOT U 3YKAPUOT; OJHOKIICTOYHBIX
6 U MHOTI'OKJICTOYHBIX OpraHu3MoB, BU/I0OB, 6I/IOFGOI_ICHO30B, 9KOCUCTEM

U Ouocdepsl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB pACTCHHI,

KHUBOTHBIX, YCJIOBCKA, poIeccoB KHU3HCACATCIbHOCTH,
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MPOTEKAIONIMX B OpraHW3Max pPAacTEeHU, KUBOTHBIX M YEJIOBEKA;
OMOJIOTUYECKUX TPOIECCOB: oOOMeHa BemecTB (METabOIM3M),
UHQOpPMAIIUU U TIPEBpAILCHUS DHEPTUH, OpOKEHH S, aBTOTPOPHOTO U
reTepoTpo(HOr0 THUIMOB MHUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meli03a, TaMeToreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIEHOTO
pa3BUTHS, PA3MHOXKEHHS, WHIMBHUAYATHHOTO PA3BUTHSI OpraHU3Ma
(oHTOTCHE3a), B3aUMOJICHCTBHSI TEHOB, TeTepo3uca; JeHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOMJIM3UPYIOIETO, ABWIXKYIIETO U
Pa3phIBAIOIIETO  €CTECTBEHHOTO OTOOpa; auIOMaTpU4eckoro U
CUMIIaTPUYECKOTO BHJI000PA30BAHUS; BIHMSHUS JABUKYIIMX CHII
IBOJIIOLMM Ha TeHOMOHJ  MONYIALUHU; IPUCIOCOOICHHOCTH
OpraHU3MOB K cpeie OOWUTaHWs, 4YepeJOBaHUsS HaIpaBJICHUN

9BOJIIOW U ; KPYTrOBOpPOTa BCHICCTB U ITOTOKA S9HCPIUH B SKOCUCTEMAX

CdopMHUpOBaHHOCTh YMEHHS BBIJIENATh CYIIECTBEHHBIE TPU3HAKU
BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHI0B, OMOI€OLIEHO30B U SKOCUCTEM;
0CcOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U NMPEBpaIlCHUs SHEPTHH B
KIeTKe, (HOTOCHHTE3a, MJIACTUYECKOTO M HEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeH03a, OIJIOJOTBOPEHUS, PA3BUTUA H
Pa3MHOXKEHHU S, UHAWBU TyaJIbHOT'O Pa3BUTHSI OpraHnu3Ma (OHTOTEHE3a),
00pBHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO oTbopa,
BHM1000pa30BaHMs, IPHUCIOCOOJEHHOCTH OPraHu3MOB K Cpele
OOWTaHMS, BIUSHUS KOMIIOHEHTOB DJKOCHCTEM, aHTPOMOTCHHBIX
W3MEHEHHUU B 9KOCUCTEMAX CBOEW MECTHOCTH, KPYTOBOPOTA BEILECTB

U TIPEBPAILICHHS YSHEPTUHU B Orocdepe

YmeHue UCIIOJIb30BATh COOTBETCTBYIOLIE apryMEHTHI,
6I/IOJIOI‘I/I‘-IGCKyIO TCPMUHOJIOTUO U CUMBOJIMKY IJId NOKAa3aTCJIILCTBa
poACTBa OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX T'PYIIIL; B3aUMOCBA3U
8 OpPTaHU3MOB U Cpelbl OOWTAaHHUS; E€AWHCTBA YEIIOBEYECKHX pac;
HEOOXOMMOCTH  370pOBOrO  oOpa3a  JKM3HM,  COXpaHEHHUs
pa3HoO0Opa3usi BUJOB U SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHMU S

IIPUPOJBI U YEJIOBEYECTBA

YMeHue KpUTHYEeCKd OLIEHHBaTh WHQOpMaluioo OHOIOTHYeCKOTO
COJIEpKaHU S, MHTEPIPETUPOBATH ATUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIIC/IOBAHUW B OWOJIOTMH,  MEAUIHMHE, OWOTEXHOJOTHH,
paccMaTpuBaTh r700aJIbHbBIE HKOJIOTHYECKUE po0IeMbl
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO

IMO3UIIUIO
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HEPEYEHDb OJIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA EI'D
11O BUOJIOT'UHN

Kon IIpoBepsieMblii 3J1IeMEHT CO/1e PrKaHUs

1 buonorus kak Hayka. JKuBbI€ CUCTEMBI U UX U3yYEHUE

CoBpemeHHasi OMONOTUS — KOMIUIEKCHas Hayka. buosiormueckue Hayku U
u3yqaemble MU TpobOiembl. DyHIaMeHTaNbHbIe, MPUKIATHBIE U TOUCKOBBIC
Hay4YHbI€ UCCIIEIOBAHUS B OMOJIOTUH.

1.1 3HaueHne OMoONOrMU B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KapTuHbl Mupa. [Ipodeccuu, cBsizaHHBbIE ¢ OHoONIOTHEH. 3HAUECHHWE OUOJIOTHUU B
MPAKTUYECKOW JNIEeATENIbHOCTH 4YeJIOBEKa: MEIULIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBIITIEHHOCTH, OXPAHE MPUPOIBI

JKuBbie cucTembl Kak mpeaMer u3ydeHus Omonoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CJI0KHOCTh U
YIIOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOM3BEAEHHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

1.2 YpOBHU OpraHu3aiiu )KUBbIX CUCTEM: MOJIEKYJSIPHbINA, KIETOUYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJISILIUOHHO-BUIOBOM, AKOCUCTEMHBIU
(Ouoreonenotuueckuii), Ouochepusiid. Ilporeccol, npoucxomsinme B >KHUBBIX
cucreMax. OCHOBHBIC MPU3HAKU XKUBOTO. JKU3HB Kak opMa CyIeCTBOBAHM s

MaTepuu

Meronpl OGuonormyeckoid Hayku. HaOmioneHue, u3MepeHue, SKCIIEPUMEHT,
cucremaruszauusi, MeraaHaiu3. lloHATMe o0 3aBUCMMOM M HE3aBUCHUMOU
nepeMeHHOM. [ Imanuposanue sxkcriepuMenTa. [loctaHoBKa U IpOBEPKA TUIIOTES.
1.3 HyneBast rumores3a. Ilonstue BbIOOpKM U e€ mocroBepHOCTb. Pa3bpoc B
Ouonornvyeckux AaHHbIX. OleHKa TOCTOBEPHOCTH MOJyYEHHBIX PE3YJIbTAaTOB.
[IprunHBI UCKAXKEHUS PE3yIbTaTOB 3KcnepuMeHTa. [loHaTue craTucTH4eckoro

TECTA

2 Knerka xak Onojorndeckas cucrema

Knerka — cTpykTypHO-(pyHKIHOHAIBHAS EAMHUIIA )KUBOTO. VICTOPUS OTKPBITHS
wietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[lneiinen, P. BupxoB). OCHOBHBIE TOJIO)KCHUS COBPEMEHHOW KICTOYHOU
2.1 TEOPHH.

Metoasl ~ MONEKYISpHOW M KIETOYHOH  OMOJOTHMU:  MHKPOCKOMUS,
xpomaTorpadus, 37eKTpodope3, METOJl MEUEHBIX aTOMOB, AuddepeHIInaIbHOe

I_[eHTpI/I(I)yI‘I/IpOBaHI/Ie, KYJIbTUBUPOBAHUC KIICTOK
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2.2

XUMHUYECKUH COCTAB KIIETKU. Makpo-, MUKPO- U YIIbTpaMHKpO3JieMeHThI. Bosia u
e poJib KaK PAacTBOPHUTENIS, PEareHTa, ydacTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeNJIoOperynsauui. MuHepanbHble BEIIECTBA KIETKA, UX OMOJIOTMYECKas POJb.
Ponb KaTHOHOB ¥ aHUOHOB B KIIETKE.

buonornueckne monumepsl. benku. AMHUHOKUCIOTHBIM COCTaB OEJIKOB.
Crpykrypsl OenkoBoi Mouyekynbl. [lepBuuHas cTpykrypa Oenka, MenTuIHas
CBA3b. BropuuHas, TpeTuuHas, 4YETBEpTUYHAs CTPYKTypbl. JleHarypauus.
Caoiicta 6enkoB. Knaccuduxarnus 6enkoB. buonornueckue GyHKIUN OEIKOB.
VYrneBoapl. MoHOcaxapupl, aucaxapu/ibl, OJIMTOCaXapubl U IOJIMCAXapUIb.
O0mmii mnaH cTpoeHHs U (U3UKO-XUMHUYECKHE CBOWCTBA YITICBOJIOB.
buonornyeckre (GyHKIUU YIIIEBOJIOB.

Jlununet. TugpodunsHO-THIPOGOOHBIE cBOMcTBa. Kitaccuukanuss JTUMHIOB.
Tpurnuuepuasl, gochonunuasl, BOCKU, cTepousl. buonorndeckue QyHKIN U
munuaoB. OOmme CcBOWCTBA OWOJNOTMYECKMX MEMOpaH — TEKydecTb,
CIOCOOHOCTB K CaMO3aMbIKaHHIO, TTOJIYTPOHHUI[AEMOCTb.

HyknennoBbie kucnotel. JIHK u PHK. CTpoeHue HYKIEHMHOBBIX KHCJIOT.
Hyxneotuner. [punnun kommiaementapaocTd. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cimpaib. MectoHaxoxaeHue u ononorndeckue gyakiun JJHK.
Buast PHK. ®ynkuuu PHK B kietke.

Ctpoenue wmoiekynbl AT®. Makpospruueckue cBsizu B Moiiekyiie ATO.
buonornueckue pynkiun AT®. BocctaHOBIEHHBIE TEPEHOCUNKHU, UX (PYHKIIH U
B kierke. Cexksenuponanue JJHK.

CrtpykrypHass Ouonorus: OMOXUMHUYECKHe M Ouou3NyecKue Hcciael0BaHus

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

2.3

Tunmel  KIETOK: JyKapUOTHMYECKass W Ipokapuoruyeckas. CTpyKTypHO -
(byHKIIMOHATBHBIE 00pa30BaHUsI KIETKH.

Ctpoenue nmpokapuoTudeckoil kieTku. KierouHas creHka Oakrepuil M apxeil.
OcoOGeHHOCTH CTPOEHHUs IeTepoTpodHOM U aBTOTPOGHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKAPHOT B OMOLEHO3aX.

Crtpoenue u (QyHKIMOHUPOBAHUE dyKapuoTHueckol KieTku. Ilnmazmarnueckas
MeMmOpaHa (mnasmaiemMma). CTpykTypa miiazMaTuueckoil MeMOpaHnsl. TpaHcmopt
BEUIECTB 4Yepe3 IUIa3MaTUYecKylo MeMOpaHy: TacCuBHBIA (quddy3us,
oOneryéHHast auQdy3us), aKTUBHBINA (MEPBUUYHBIA M BTOPUYHBINA AKTHUB HBIA
tpancnopt). Ilomymponunnaemocts MemOpanbl. PabGora HaTpuii-kanneBoro
Hacoca. DHJAOIUTO3: MUHOIUTO3, (arouuTo3. Dk301uTO3. Kierounas creHka.
Crpykrypa u QGyHKIHH KIETOYHOU CTEHKU pacTeHUH, Ipu0oB.

Huronnaszma. Llutozons. [luTockener. JIBmxkeHue nuuToruiazmbl. OpraHowu bl

wietkd. OgHOMEMOpaHHBIE OPTaHOWJIBI KIETKH: JHJOMIIa3MaTHYEeCKas CeTh
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(OIIC), anmmapat ['oabmku, TU30COMBI, UX CTpOCHUE U (QYHKIIUU. B3auMOCBsI3b
O0JIHOMEMOpaHHBIX OPraHoOUJ0B KIeTKU. CTpOEHUE rPaHyIISIPHOTO PETHKYIIyMa.
CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakwit
(arpanynspHBIi) SHAOIIA3MaTUUECKU peTukyayMm. CekperopHas QyHKIIU S
anmnaparta ['onpmxu. TpaHcmopT BewecTB B KIETKe. Bakyonu pacTUTENbHBIX
kietok. Knerounsiit cok. Typrop.

[losryaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHIPHUU, ILJIACTHUIBI.

Ctpoennie U (QyHKIUH MUTOXOHIAPUN M muiacTuj. [lepBudyHbIC, BTOPUYHBIC H
CIIO)KHBIE  TJIACTUABI  (POTOCHHTE3UPYIOIMX  DYKApHOT.  XJIOPOIUIACTHI,
XpOMOTIJIACTHI, JIEUKOMIACTHI BBICIIMX PACTCHUM.

HememOpannbsie opranoujsl kieTkn CtpoeHue u (yHKIMH HeMeMOpaHHBIX
OpraHouJI0B KiIeTKH. PubocoMbl. MukpoduinameHTsl. MpIeYHbIe KIETKH.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHHEe U JBH)KEHHE KIYTUKOB H
pecHuuek. MUKpOTpyOOUKH IUTOTIIa3Mbl. LIeHTpHOIs.

Anpo. OGosouka sapa, XpOMATHH, KapuoOTIa3Mma, SAPBINIKA, WX CTPOCHUE H
byHkuu. SnepHbIi OeNKOBBIM MaTpuKC. I[IpocTpaHCTBEHHOE pacIooKEeHHE
XpoMocoM B MHTep@a3zHoM sipe. benku xpomaTtnHa — THCTOHBI.

Knerounsie BritoueHus. CpaBHUTENbHAsA XapaKTEpUCTUKA KIETOK 3YKApUOT

(pacTuTenBHOM, )KUBOTHOU, TPHOHOM )

2.4

ACCUMUTISIMS M JUCCUMUJIISIIMS — JBE CTOPOHBI MeTaboiu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIN U TeTepOTPOPHBII. YUacTHe KUCIOpPOoJa B OOMEHHBIX
mpoleccax. JHeprerudeckoe obecrieueHue KieTku: mnpeBpamenue ATD B
00MeHHBIX Tmporieccax. DepMEHTATUBHBIM XapakTep peakiuil KIETOYHOTO
Merabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICUCTBUSL.
Kodepmentsl. Otnuumnsi (epMEHTOB OT HEOPraHMYECKUX KaTallu3aTOpOB.
benku-aktuBatopel U OEIKU-UHTUOMTOPBHL.  3aBUCHMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKINH OT Pa3InUHBIX (JAKTOPOB.

[lepBrUUHBI CHUHTE3 OpraHMYECKUX BewecTB B KieTke. PorocuHTe3. Poib
XJIOpOIJIacTOB B Imporecce QorocuHTe3a. CBeToBas U TeMmHOBas (pasbl.
[IpoxyktuBHOCTH oTOCHHTE3a. BimsHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue GOTOCUHTE3A.

XeMOCUHTE3. Paznoo0Opazue OpPraHHU3MOB-XEMOCHHTETHKOB:
HUTpUPUIIpYIOLIE OaKTepuu, *Keae300akrepuu, cepoOakTepru, BOJIOPOIHBIE
OakTepuu. 3HaUEHUE XeMOCHHTE3a.

AnaspoOHble OpraHu3mbl. Buapl Opoxxenus. IIpoaykrsl OpokeHHS U HX
MCIOJIb30BAHME YENOBEKOM. AHa’pOOHbIE MHKPOOPTraHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTUU U BO3OYIUTETH OOJIC3HEH.
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A>3pOoOHBIE OpPraHU3MBbl. JTallbl SJHEPreTH4ecKoro ooMena. [loaroToBuTenbHBIN
sTan. ['mrKonm3 — 6eCKHCIOPOIHOE PACIICTIIICHNUE TIIFOKO3BI.

Bbuonornyeckoe okucieHHe, WM KIETOYHOE AbIXaHue. Poib MUTOXOHApHIA B
mporeccax ~— OuWosormyeckoro  okucieHus.  llukimyeckue — peakumu.
OxucnurensHoe pochopunupoBanue. [Ipeumymectsa aspobHOro myru ooMeHa

BELIECTB Tepes aHa3pOOHBIM. D (PHEeKTUBHOCTh YHEPreTHYECKOr0 OOMEHa

2.5

Peakumm MaTpuyHOro CcHHTe3a. [IpHHIIMI KOMIUIEMEHTAPHOCTH B PEAKIHIX
MATPUYHOTO  CHHTE3a.  Peanm3amusi  HAclEACTBEHHOH  MHQOPMALIHH.
I'enernyeckuii koj, ero cBorcrBa. Tpanckpunuus — maTpuuHbiii cuaTe3 PHK.
[lpuHIUNBI  TPAHCKPUNIIUU: KOMILJIEMEHTApPHOCTh, AHTHUIIAPAIUICTBHOCTD,
aCUMMETPUYHOCTh. TpaHcimauua u e€ stanbl. Yuactue TpancnopTHbix PHK B
OonocuHTe3e Oenka. YcioBus OnocuHTe3a Oenka. KoaupoBaHue aMHHOKHCIIOT.
Ponb pubocom B OnocuHTE3€E OEmKa.

Opranu3anusi reHoMa y MPOKapuoT U 3yKapuoT. Perysisuus akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). Perynsius oOMeHHBIX
IpoIeccoB B KIeTke. KieTounslii romeocTas.

Bupycel — Hewierounble GOpMbl KU3HU U oOiMratHele mapasutbl. CTpoeHue
IPOCTBIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOo(aros.

BupycHbie 3a0os1eBaHus 4eI0BeKa, )KUBOTHBIX, pactenuii. CIINM/], COVID-19,

COMAJIBHBIC U MCOUTTMHCKHEC HpO6JIeMBI

2.6

Knerounsrit mukn, ero mnepuoasl u  perynsnus. HMaTtepdaza u  mMuTO3.
OcobeHHOCTH MpolieccoB, MpoTeKaoumx B MHTepdase. [loaroroBka kieTku k
nenenuto. llpecuHTeTHYecKHil  (MTOCTMUTOTUYECKUM), CHUHTETHYCCKHUH W
MOCTCUHTETHYECKUH (TPEMUTOTUYECKU ) TEpU OBl UHTEP(a3Bl.

Marpuunsiii cunre3 [IHK — pennukanusa. IlpuHuuner perumkanuun JIHK:
KOMIIEMEHTApPHOCTb, I1OJYKOHCEPBATUBHBIM CHUHTE3, AaHTUNAPAUICIBHOCTB.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTHI. JUNIOMIHBIN U
raluIOuAHBI  Habopsl xpomMocoM. ['omonormynbie Xpomocombl. [lomoBwie
XPOMOCOMBI.

[enenne kierkn — MuTo3. CTaAMM MUTO3a U MPOUCXOJAINME B HUX MPOLIECCHL
Tuner Muto3a. Kaproknnes u nUTOKHHE3. brosornueckoe 3Ha4eHHE MUTO03.
Perynsuuss muToTHueckoro nukia kietkd. [Iporpammupyemas KkieTodHas
ru0enb — anomnTos.

chHKIII/IOHaJ'H)HaH T€HOMHKa

Opranusm Kak 6HOIOTHYECKasi CUCTeMa

3.1

O,Z[HOKJ'IGTO‘IHHG, KOJIOHHAJIBHBIC, MHOTOKJIICTOYHBIC OpTraHU3MBI n

MHOTI'OTKaHCBBIC OpIraHU3MBbI.
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@®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojoe (BKIKO4Yas BEreTaTUBHOE) U
nojioBoe. Buapl Gecriosoro  pa3MHOXEHHS: IIOYKOBAHME, CIOPYIALUS,
(bparMeHTanMs, KIOHUPOBAHHUE.

[lonoBoe pasmHoxkenue. IlonoBble KiIeTku, uiaM ramersl. Meio3. Craauu
Mmeio3a. [loBenenune xpomocoM B Meiose. Kpoccunrosep. buonornueckuii
CMBICJI MEH03a U MOJIOBOTO Ipolecca. Melo3 1 €ro MecTO B )KM3HEHHOM IIUKIIE
OpraHU3MOB.

IIpenzaponpieBoe pasputue. ['amerorenes y kuBOTHBIX. [IonoBBIE KeEne3bl.
OOpa3oBaHne W pa3BUTHE IMOJIOBBIX KIeTOK. CrepMaToreHe3 W OOTEHE3.
Ctpoenue monoBbIx KIeTOK. OII0JO0TBOpEHHE U HIMOPHOHAIIBHOE PA3BUTHUE
JKUBOTHBIX. CnocoOsl OIJIOAOTBOPEHHUS:  HAPYKHOE, BHYTpPEHHEE.
ITaprenorenes.

WuauBuyanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Crtaauu 3MOpHoOreHesa
KUBOTHBIX (Ha mpumMepe Jiarynku ). pobnenue. Tunsl qpodnenus. OcodbeHHoct
JpoOieHN s MIIEKOTTUTAIONMX. 3apOAbIIIEBbIe JIUCTKA (TacTpyssius). 3akiajika
OpraHOB M TKaHEHd M3 3apOABINICBBIX JIMCTKOB. B3amMHOE BIIMsSHHME YacTel
Pa3BUBAIONIETOCS 3apojbliia (AIMOpHOHANBHAS WHAYKIHS). 3aKiagka IJIaHa
CTPOCHMS KMBOTHOIO KaK pe3ylbTaT MEPapXUUECKUX B3aUMOJECHCTBUU ICHOB.
BnusHue Ha 3MOpHOHaANBHOE Pa3BUTHE PA3NIUUYHBIX (PAKTOPOB OKpYyXKaroIei
cpenpl.

Poct u pasButue xuBOTHBIX. [locTomOpuonaneHbli nepuon. Ilpsmoe u
HenpsiMoe pasButue. PaszButue ¢ Meramopo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bruonornueckoe 3Hau€HUE MPSIMOTO U HEMPSIMOIO
pa3BUTHS, UX PACIPOCTPaHEHUE B pUpoae. Tumsl pocra ;kUBOTHBIX. DakTopbl
PeryJasiiiy pOCTa >KUBOTHBIX M uenoBeka. CrTaauu mOCTIMOPHOHAIBHOTO
pa3BUTHS Y KUBOTHBIX U yesloBeKa. [lepro/ibl OHTOreHe3a YeloBEeKa.
PasmHoxenne u pasButue pactenuid. [amerodur u cmopodur. Meiio3 B
KU3HEHHOM IMKIe pacteHuil. OOpa3oBaHuWe CIOp B IMpolecce Meno3sa.
I'ametorenes y pacreHuil. ONJIOJOTBOpEHHME U Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoliHOE OIJI0OIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. Obpa3zoBaHue
U pa3BUTHE CeMEHU. MeXaHH3Mbl pEerysliid OHTOIeHe3a y pacTeHUd u

JKHUBOTHBIX

3.2

Hctopust craHOBIEHUS U pa3BUTHUS TEHETUKA Kak Haykd. OCHOBHbIE
TEHETUYECKUE TOHATUS U CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUICIIbHBIC
TeHbl, AJIbTEPHATUBHbBIC MPU3HAKUA, JOMUHAHTHBIA M PELECCUBHBIN NPU3HAK,
TOMO3HUTOTa, TETEPO3UTOTa, YUCTas IJIMHHS, TUOPHABI, TEHOTHUI, (EHOTHII.
OCHOBHBIE METOJBI TCHETUKU: TUOPUIOIOTUUECKUN, I[UTOJOTHUYECKHUH,

MOJIEKYISIPHO-TEHETUYECKU I
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3.3

Monorubpuanoe ckpenmBanue. IlepBbiii  3akoH MeHaens —  3aKoH
eauHOOOpasusi TMOPUIIOB TMEpBOro IMOKoJIeHHs. [IpaBMJIO JOMUHUPOBAHWSL
Bropoii 3akon MeHpenst — 3aKOH pacllelieHus] mpu3HakoB. [{utonornueckue
OCHOBBI MOHOTUOPUIHOTO CKpelMBaHus. [ MIOTe3a YMCTOTHI TaMeT.
AHanu3upyronee ckpenmBaHue. [IpomMexyroyHbIll XapakTep HacledOBaHUSL
Pacmennenue npu3HakoB MpH HEMOJIHOM JOMUHUPOBAHUU.

Jurubpuanoe ckpenmBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HAcleIoOBaHUsS  Tpu3HakoB. LluTonmormveckue  OCHOBBI  JUTUOPUIHOTO
CKpEILMBaHHUSI.

CuenieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernieHHoe
Hacle0BaHWE T€HOB, HapYIIEHHUE CLEIUICHUS MEXKIY T'eHamMH. XpOMOCOMHas
TEOpHSI HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIH MEXaHU3M OINPEIENIEHUs Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIA M TeTeporameTHbId moj. ['eHerndeckas
CTPYKTypa TIIOJIOBBIX XpoMocoM. HacnmemoBaHue TPH3HAKOB, CIETUICHHBIX C
ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneioTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHBIH ajuieian3M. B3anmMoneiicTBUe HeallIeIbHBIX T€HOB.

Kommnnementapuocts. Onucras. [lonmumepus

3.4

BzaumopelictBue reHoTMNma ¥ cpeApl TpU  (GOPMUPOBAHUM  (PCHOTHUIIA.
N3meHunBOCTh pr3HaKOB. KauecTBEHHbBIEC U KOJIMYECTBEHHBIEC MTPU3HAKHA. Bujib
W3MEHYHMBOCTHU: HEHACJICACTBCHHAS U HACJICICTBCHHAS.

MomudukanmoHHass ~ HM3MEHYMBOCTh. Poib  cpembl B (POPMUPOBaHUH
Mo U puKalimoHHOM n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaiiuoHHbli
psn u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa MoauMKAIINOHHONU
H3MEHYHUBOCTH.

I'emoTnmmaeckass W3MeHYMBOCTh. CBOIMCTBA TEHOTHIIHYECKOM H3MCHYHMBOCTH.
Bu 11 reHOTHITMYECKO# N3MEHUYNBOCTH : KOMOMHATHBHAS, MyTaIlM OHHASL.
KomOunaTuBHast WM3MEHYMBOCTh. MeHO3 M TOJIOBOWM TIPOIECC — OCHOBA
KOMOMHATHBHOM H3MEHYMBOCTH. P0JIb KOMOMHATHUBH O M3MEHYHUBOCTH B CO3IAHHUN
TeHETUYECKOT0 pa3HO00pa3us B peieniax OJHOTO BU/IA.

MyranuoHHas U3MEHUNBOCTb. BUabl MyTaInii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE © MHIYLMPOBaHHBIE MyTallMU. SIEepHbIE U LUTOIIA3MaTHYECKIE
myranuu. Comaruyeckue W TMOoJIOBble MyTauuu. [IpuumMHBI BO3HUKHOBEHHS
Myranuii. MyrareHbl W UX BJIUSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTU
MYTallMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKUX PSAAOB B HACJIECACTBEHHOM
m3meHunBoctu  (H.W. BaBunor).  Buesnepnas W3MEHYUBOCTD  H

HaCJICACTBCHHOCTb
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3.5

Kapuotun uyenoBeka. MexayHapoaHas mnporpaMma HCCIIE€IOBaHUS T€HOMa
yeloBeka. MeToapl  M3ydeHUS] TEHETHUKU YEJIOBEKa: T'€HEaJOTMYEeCKUid,
OJIM3HELOBELINH, IIUTOT€HETUYECKHH, MOMYJISIIIMOHHO-CTaTU CTUYECKHM,
MOJIEKYISIPHO-TEHETUYECKU U . CoBpemeHHOE ONIpENEICHUE  TIEHOTHUIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUITMPOBAHUE, B TOM YUCJIE C TOMOUIBIO
[MIP-ananu3a. HacmencTBeHHbie 3a0o0lIeBaHMs  4ellOBeKa. [ CHHbIE W
XpPOMOCOMHBIE 0oe3Hun YEJIOBEKA. bosesnn ¢ HacineaCTBEHHOU
MPEAPACIION0KEHHOCTHIO. 3HAYEHUE MEAUIIMHCKON T€HETUKU B IPEAO0TBPAILCHUN

U JIEYCHU U FeHETUYECKUX 3a00JIeBaHn i uenoBeka. CTBOJIOBbIE KIETKA

3.6

JloMecTukanusi U CeNeKuus. 3apoKJICHUE CEJEKINU U JOMECTUKALIMU. YUECHHE
H.. BaBuioBa 0 IEHTpax MPOUCXOXKJACHUS WU MHOTOOOpa3us KyIbTYPHBIX
pacTeHuil. Posb cenekuuy B CO31aHMU COPTOB PACTEHUH M MOPOJ KMBOTHBIX.
Copr, mopoga, mrraMMm. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIEICTBEHHOU
u3menunBocty H.W. BaBumnoBa, ero 3HaueHue A7 CeNeKIInOHHON paboTHI.
Metoapl cenekiuoHHON paboThl. McKyccTBeHHBIN OTOOp: MAacCOBBIM U
UHIUBUYaJbHBIA.  OTanbl  KOMOMHAIMOHHOW  cenekuuu. Vcneitanue
NpOU3BOAMUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IMOMOUIBIO OLEHKU
(eHOTHIIa TOTOMCTBA ¥ OTOOP 110 TEHOTUITY ¢ TToMoIpio ananu3a JJHK.
HckycCTBEHHBINM MyTareHe3 Kak METOJ CEeNIEKI[MOHHOM paboThl. PanuainoH eI
U XUMHYECKHI MyTareHe3 Kak HMCTOYHHMK MYTAallUi y KylIbTYpHBIX (opm
opranu3moB. lcronp3oBaHME TEHOMHOTO pPENAKTUPOBAHUS M METOJOB
pexomOrHaHTHBIX JJHK 114 momydyenus ncxoaHoro Marepuana ajs CeleKunuH.
[Tonyuyenue nonunuaonaoB. BHyrpuBuaoBas rubpuansaus. binskopoacreenHoe
CKpelMBaHue, uJin HHOpUIuHT. HepoIcTBEeHHOE CKpelWBaHUe, UJIM ayTOPH IMHT.
I'ereposuc u ero npuuuHel. Mcnons3oBaHue rereposnca B cenekunu. OTaanéHHas
rubpuauzanus. [Ipeononenune 6ecrioaus MeXXBUIOBBIX THOPUIOB. [locTrkeHust

CCIICKII N paCTeHI/If/'I 1 J)KMBOTHBIX

3.7

OOBEKTHI, UCTIONB3yeMbIE B OMOTEXHOJIOTHH, — KIIETOUYHBIEC U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHM3MBbI, HMX XapaKTepUCTUKA. TpaguimoHHas OWOTEXHOJOTHSL:
xje0oneyeHrne, TMOJMYyYEHHE  KUCIOMOJIOYHBIX  IPOJIYKTOB,  BHUHOJEINE.
Muxkpobuonornueckuii cuate3. OObEeKTl MUKPOOMOIOIMYECKMX TEXHOJIOTHIL
[lpousBoncTBO  Oenka, aMHUHOKHCIOT W BUTaMHHOB. VICKycCTBEHHOE
OIIOAOTBOPEHUE. PEKOHCTPYKIMS SIMIIEKIETOK U KIOHMPOBAHUE KMBOTHBIX.
Mertoj TpaHCITaHTALIMY SIEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VCKycCTBEHHBII CHHTE3 T€Ha W
koHCcTpyrpoBanue pexomOMHaHTHBIX JIHK. JlocTmkeHus W TMEpCIeKTHBBI
XpOMOCOMHOM W TEHHOW WHXXEGHEpUH. MeauuuHCcKie OHOTEXHOJOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIIETOK
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4

Cucrema u MHOFOO6pa3I/Ie OpraHUu4YCCKOIro Mupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB. CoBpeMeHHass  cucrema
oprannueckoro mupa. [lpunnuns! kiaccudukanuu opraHu3zmMoB. OCHOBHbIE
CUCTEMATHUYECKHE TPYIIbl OPTaHU3MOB.

OcoOEHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTH OJHOKIETOUHBIX OPraHMU3MOB.
bakrepuu, apxeu, OJJHOKIETOYHBIE IPUOBI, OJTHOKIETOUYHbBIE BOJIOPOCIH, PYIHe
npotuctel. KojoHuanbHble  OpraHu3Mbl.  J[BUKEHHE  OJHOKIETOYHBIX
OpraHu3MOB: aMEOOUTHOE, KIYTUKOBOE, PECHUYHOE. 3aIlMTa Yy OJHOKIETOUYHBIX

OpraHnu3mMoB. PaS,Hpa)KI/IMOCTL Y OAHOKIICTOYHBIX OPTraHHU3MOB. Takcucsl

4.2

MHorokneroynsle  pacreHus. B3auMOCBsS3p  4YacTe€l  MHOTOKIETOYHOI'O
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOIO OpraHu3Ma.
Opranusm Kak efauHoe 1enoe. TkaHu pacTeHui. TUIbl pacCTUTENbHbBIX TKAHEH :
oOpa3oBaTenpHasi, TOKPOBHAs, MPOBOJSNIAS, OCHOBHAs, MEXaHHYECKas.
OcobenHocTu cTpoeHHs, (DYHKIIMA U PACIOJIOKECHUs TKaHEH B oOpraHax

pacTeHui

4.3

BereratuBHbI€ U FeHEpaTUBHBIC OPraHbl pacTeHU . O yHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUK€HME MHOTOKIETOYHBIX PACTEHUI: TPOTIU3MBI
n Hactuu. IlomiomeHue BOABI, YITIEKUCIOIO TIa3a M MUHEPAIBHBIX BEILIECTB
pacrenusimu. [[pixanue pacrennii. Jluddysns razoB yepe3 MoBEpXHOCTb KIETKHU.
TpancnopTHble cucTeMbl pacTeHUU. Beinenenuwe y pacreHuil. 3aumra y
MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpencTBa macCUBHOM U XMUMHMYECKOU
3aimThl. OUTOHIIUIBI.

PaznpaxuMocTs M perymnsnus y OopraHu3MoB. Pa3ipaxuMoCTh W peryisinus y

MHOTOKJIECTOYHBIX paCTeHI/II\/’I. PocroBrie BCIICCTBA U UX 3HAYCHHUC

4.5

MHoOrokneroyHble  KMBOTHbIE. B3auMOCBsI3b 4YacTed MHOTOKJIETOYHOI'O
opranusma. TkaHU, OpraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe nesnoe. 'omeocras. TkaHu )KMBOTHBIX U Y€JIOBEKA. THIIbI
JKUBOTHBIX TKAHEH: SNHUTENHANbHAS, COCAUHUTENbHAsA, MbIIICYHAs, HEPBHAsL
OcobOeHHOCTH CcTpoeHHS, (QYHKIUNA ¥ pPACIOJIOXKEHUS TKAHEH B oOpraHax

JKHNBOTHBIX U YCJIOBCKaA

4.6

OpraHbl ¥ CUCTEMbI OPTaHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3MoB. CKeneTbl OJHOKIETOYHBIX WU MHOTOKJIETOUYHBIX
AKUBOTHBIX. HapyXHbIli ¥ BHYTpeHHUM ckeneT. CTpOEHHUE U TUIIBI COCANHECHUS
KOCTEH.

JIBU)KEHHE MHOTOKIETOYHBIX KHUBOTHBIX. IluTanue XKuBOTHHIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue *uBOTHBIX. KoxkHoe npixanue. JKaGepHoe

U IETOYHOE JbIXaHHUE.
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JlpIxaHre MO3BOHOYHBIX XUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
JErKNX MO3BOHOYHBIX )KMBOTHBIX. JlpIXaTenpHas cucTEMa yelnoBeka. MexaHu3m
BEHTMJISIIUM JIETKUX Yy MNTUL M MICKONHUTAOUMX. TpaHCOOPT BEIIECTB Yy
opranu3moB. TpaHCHOPT BEUIECTB y >KMBOTHBIX. KpoBeHOCHast cucrema u eé
opranbl. KpoBeHocHass cucTeMa  IO3BOHOYHBIX KUBOTHBIX. Kpyru
KpoBOoOOpaIeHusl. DBOJIOIUOHHBIE YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMbI MMO3BOHOYHBIX KUBOTHBIX. BbiienieHue y opranu3MoB. Beiienenue y
KUBOTHBIX. COKpaTUTENIbHbIE Bakyoau. Opranbl BblaeleHUs. CBsA3b MOJOCTH
TeJla C KPOBEHOCHOMW U BBIJICIUTEIBHON CUCTEMaMU. BblienieHre y M03BOHOYHBIX
KUBOTHBIX. 3allMTa y MHOTOKICTOYHBIX JKUBOTHBIX. [lOKpOBBI M HX
MIPOU3BOJIHBIE.

PaznpaxknMocTh v perynsuus y opranu3mMoB. PazapaxuMocTh y OAHOKIETOUHBIX
opraHu3MoB. Takcuchel. Pa3ipaxumocTb W PEryiasiiusi y MHOTOKIETOYHBIX
pacteHuid. PocToBbIE BEIIECTBA U MX 3HAUYCHUE.

HepBHast cucrema u peduiekropHasi peryasiiusi y MHOTOKIETOYHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTAenbl. DBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTtka anroput™MoB u mporpamm s dGheKTUBHON (yHKIMOHATBHON
aHHOTAllMM  T€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPIraHnU3MOB, paCTeHHﬁ, JKHNBOTHBIX U YCJIOBCKa

OpFaHI/I3M YCJIOBCKAa 1 €10 310POBBC

5.1

OpraHsl ¥ CUCTEMBI OPraHOB 4enaoBeKa. OTAENbI FOJIOBHOTO MO3ra T03BOHOYHBIX
KUBOTHBIX. Peduexkc u peduiekropHast mgyra. be3ycloBHbIE U YCIOBHBIE
peduiekcbl. ['yMopanbHasi perymsiusi ¥ SHIOKpPUHHAs CHCTeMa >KUBOTHBIX U
yesloBeKa. JKene3pl S9HIOKPMHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHe TOpPMOHOB.
BzanmocBs3p HEpBHOW M HHAOKPUHHOHN cucTeM. ['mmoTanamo-runodu3apHas

cucrema. Pedumexc u pedmexropHas myra. besycinoBHbIe U ycoBHBIE pedIeKChI

5.2

3anmTa opranusma ot OonesHeil. IMMyHHas cucrema denoBeka. Kinetounslii u
TyMOpaJIbHBIH MMMYHHUTET. BpoXa€HHBIN, MpHOOpeTEHHBIH crenupuyeckuit
uMMyHHTET. Teopus KIOHalIbHO-celeKTUBHOTO uMMyHHMTeTa (IL.Opnux,
®.M.bepuer, C.ToneraBa). BocmanutenbHble OTBEThl OpPraHU3MOB. Poub

BPOXKAEHHOTO UMMYHHUTETA B Pa3BUTHHI CUCTEMHBIX 3a00JI€BaHUM

5.3

KpoBenocHas cucrema u e€ opranbl. Cepile, KPOBEHOCHBIE COCYIbI M KPOBb.

Kpyru xpoBooOparenus. Pabora cepaiia u e€ peryasus

5.4

Hbixanue dyenoBeka. Jluddy3uss ra3oB yepe3 MOBEPXHOCTh  KIIETKH.
JIpIxaTenbHas cucTeMa 4eloBeKa. JlpIxaTenbHas IOBEPXHOCTh. Perymsuus

nbIxaHus. J{pIxatenbHbIe 00bEMBI
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5.5

[MumeBaputensHas cucrema uenoBeka. OTHenbl MUILEBAPUTEIBHOTO TPAKTa.
[nmeBaputensHble  Kene3bl.  BHYTpUIOIOCTHOE U BHYTPUKIETOYHOE

MAIICBAPCHUC

5.6

[TokpoBel um ux mnpowusBonxHbie. Opranbl BwigeneHus. [louku. CrtpoeHue u
¢dynkurmonupoBanue Hedpona. dunpTparus, cekpenns 1 00paTHOE BCaChIBAaHHE

KaK MEXaHW3Mbl padOThI OpraHoB BhIeeHUs. OOpa3oBaHNE MOYH Y YeIOBEKa

5.7

I[BI/I)KCHI/IG YyeJIOBEKa: MbleuyHass crucreMa. CKeJleTHBIE MBIIIIBI U UX pa60Ta.

CTpOCHI/Ie U TUIIBI COEAUHEHUS KOCTEH

Teopus sBontounu. Pa3BuTue )xu3Hu Ha 3emMiie

6.1

OBomonuonHas Teopus Y. Jlapsuna. Ilpeanoceliku  BO3HUKHOBEHHUS
napsrHu3Ma. JKu3Hb 1 HaydHas AesrenbHocTs Y. JlapBuHa.

JBmxynme cuibl 3Bosonnu Bu1oB o Y. JlapBuHY (BbICOKass MHTEHCUBHOCTb
pPa3MHOXKEHHUsI OpraHMW3MOB, HACJIEJACTBEHHas H3MEHYMBOCTb, Oopbba 3a
CYILECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTHYecKoil Teopun Bomonuu (CTI). HeiitpansHas Teopus
sBosonuu. CoBpeMeHHas BOTIONMOHHAS OMOIOTHS. 3HAUYEHHUE IBOJTFOIIMOHHOMN

TeopuHU B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPa

6.2

[lonynsauus Kak 3jieMeHTapHas earHuua 3Boyonuu. COBPEMEHHBIE METOJbI
OLIEHKM T€HETHUYECKOTO PazHOO0Opasusi W CTPYKTYpbl momynsiuid. M3meHnenue
reHooHJa MOMYISAIMU KaK 3JEMEHTapHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHerndeckoro paBHosecus [Jx. Xapau, B. BaiinOepra.

DneMeHTapHble  (DAKTOpHI  (IBWKYIIME CHIIBI) DBOJIONUH. MyTallMOHHBIA
nporecc. KomOmHatuBHas wu3MeH4YHBOCTh. Jlpeiid reHOB — cirydaiiHbIe
HEHAIIpaBJIEHHbIE W3MEHEHHMS YacTOT ajlesied B Momymsanusax. OQpexT
ocHoBarens.  Murpanuu.  MBomsiuus — momymsiuumii:  reorpaduueckas
(mpocTpaHcTBEHHAs), OMoJoTHYecKas (PEnpoyKTHBHAS).

EcrectBennplii oTOOp — Hampapiasioumid ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: ABMKYIMI, CTaOMIM3UPYIOUMH, pPa3phIBAIOLMN
(mu3pyntuBHBI). [TonoBoit oT6op.

[lpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE  TMPUCIOCOONEHHIT y  OpraHu3MoB.  ApomMopho3sl |
uauoanantanuu. [Ipumeps! npucnocoOnennii y opranu3mMoB. OTHOCUTENBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u crpykrypa. BupooOpa3oBaHue Kak pe3yiabTaT
MHUKpPO3BOJIONUU. M30msmus — KioueBoil gakrop BupooOpaszoBanus. Ilytu u
CTI0COOBI BH1000pa30BaHUs: JJIONaTPUYECKOE (reorpaduueckoe),
CUMITATPUUECKOE  (IPKOJIOTUUECKOE),  «MTHOBEHHOE»  (IOJIMILJIONAN3AIIHS,

rubpuuzanus). JmuTensHOCTh SBOIIOIMOHHBIX TPOLIECCOB.
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MexaHu3Mbl (POPMUPOBAHUS OUOJIOTUYECKOTO Pa3HOOOPA3HUsL.

Posnb 3BOMIOLIMOHHONM OMOJIOTMM B pa3paboTKe HaydyHbIX METOJIOB COXpaHEHUs
OropazHooOpazus. MUKPOIBOJIOLMS U KO3BOJIOLUS Mapa3sUTOB U HUX XO3SEB.
MexaHu3Mbel (OPMHPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHUKAM U CIIOCOOBI

00pbOBI ¢ HEl

6.3

Metoapl u3ydeHusi MakposBooLuu. [laneoHTonornyeckue MeTo bl U3ydeHUs
sBogonuu. [lepexoupie Gopmbl M (PUIIOTEHETHYECKUE PSIIBI OPTAHU3MOB .
buoreorpaduueckue MeTo bl H3ydeHHs 3BooLUHN. CpaBHEHUE QUIOPHI U (ayH bl
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue odyactu 3emin. Buapl-9H1eMuku
U PENUKTHI.

OMOpHOJIOTHYECKUE M CPaBHUTEIbHO-MOPGOIOTHYECKHE METOIbl HU3YUEHUS
HBONIONMHU. ['eHeTHYeCKue MeXaHU3Mbl SBOJIIOIIMU OHTOTEHE3a U TMOSIBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. |'OMOJIOTMUHBIE U AHAJOTWYHBIE OPTaHBI.
PynumenTapHble  opranbl W araBU3Mbl.  MOJEKyIspHO-TEHETHYECKHUe,
OMOXMMHUYECKHE W  MaTeMaTUYeCKHE METOJbl  H3YYEHHUsS  DBOIIOLHH.
['omonornunsie reHbl. CoOBpeMEHHBIE METOBI TOCTPOSHUS (PUITOTEHETHUYECKH X
JIEPEBBEB.

XpPOMOCOMHBIE MyTallUH U 3BOJIOLHUS TEHOMOB.

O0ume 3aKOHOMEPHOCTH (IIpaBuiia) IBOMONUU. HeoOpaTHMOCTh IBOJIOIIHU.

AI[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJTIOITUH

6.4

Hayuynbie THMIOTE3bI TPOUCXOXKIACHUS JKU3HM Ha 3emie. AOuoreHes u
naHcrnepmusa.  JloHaydHble — IPENCTaBICHUS O  3aPOKIACHUM  JKU3HU
(kpearumoHU3M). ['Mmore3a IOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U €€
onposepxkeHue onsitamu . Pemu, JI. Cnamnannann, JI.  Ilacrepa.
[TpoucxoxxaeHue Ku3HU U aCTpOOHOIOTHUSI.

OcHoBHBIE 3TaIlbl HeOpraHuveckon 3posronuu. [lnanerapuas (reosormueckast)
HBOJIIOLMS. XUMHYECKas DBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHUYEeCKUX
BemecTB u3 Heopranumyeckux. OnbiT C. Mmmepa u . FOpu. Ob6pazoBanue
nosuMepoB U3 MoHomepoB. Koanepsarnas runoreza A.J. Onapuna, runoresa
nepsuuHoro OynboHa JDk. XonjeiiHa, reHernueckas runoreza I'. Mémnepa.
Pubosumer (T. Yek) u runote3a «wvupa PHK» V. T'mnbepra. @opmupoBanue
MeMOpaH U BOZHUKHOBEHHE MTPOTOKIETKH.

Hcropus 3emian u MeToasl e€ uzydeHus. lMckonaemble opraHu4eckue OCTaTKH.
I'eoxponosorust u €€ Merospl. OTHOCUTENbHASA U a0COIIOTHAS T€0XPOHOJIOTHSL.
['eoxpoHosornyeckas 1Kasa: 30HbI, 3Pbl, IEPUOIbI, ATIOXHU.

HauvanbeHble 3Tanel opranndeckoi 3Bomonnu. [losBiaeHrne u 3BoONUS TEPBBIX

KIICTOK. BBOJ'IIOHI/IH MeTabonu3Ma. Bo3HHKHOBEHHE IEPBBIX OSKOCHCTEM.
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CoBpeMeHHbIE MUKpPOOHBIE OHMOIUIEHKM KaK aHaJlor TIepBbBIX Ha 3emie
coobmectB. CTpoMaToauThl. [IpOKaprUOTHL U SYKAPUOTHI.

[IpoucxoxkaeHune 3yKapuoT (CUMOMOTeHE3). DBOIIOIMOHHOE MPOUCXOKACHUE
BUpYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOMIONMHM BhICHMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pactenuii. Beixon pacreHuit Ha cymlyy. llosBiieHHEe CIOPOBBIX PacTCHUU H
3aBoeBaHMe UMM cynm. CemeHHble pacTeHus. IIpoucxoxkaeHHe IBETKOBBIX
pacTeHU.

OcCHOBHBIE ATambl SBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. BeHzckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHNE COBPEMEHHBIX
tunos. IlepBbie XopoBbIe )kUBOTHBIE. JKH3HB B BOJIE. DBOJIIOLIMS [103BOHOYHBIX.
[Mpoucxoxaenue ampubuit u pentunuii. [lponcxoxaeHrne MICKONMUTAIONMX U
ntull. [lpunnun wioueBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMH U
MT03BOHOYHBIMHU KUBOTHBIMHU CYILH.

PazButuHe x%u3HM Ha 3eMJie 110 3paM U IEPUOJIAM: apXeid, TPOTEPO30ii, MATICO30H,
Me3030H, KaifH030i. OOIas XapakTepucTHKa KIMAMaTa ¥ TEOJIOTHUYECKH X
nporeccoB.  [losBieHne W pacuBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro YCJIOBUS U BIUSHUE Ha ra30BbI cOCTaB aTMOCHEPHI.
MaccoBble BBIMUpPAHHUSI — HKOJIOTMUUECKHE KPU3HCHI Ipouuioro. Ilpuumzsl u
CJIEZICTBUSI MAaCCOBBIX BEIMUPaHU. COBPEMEHHBIN YKOJOTMYECKUN KPU3HC, €TI0

0COOEHHOCTH

6.5

Paznensr u 3amaun anTponosiorud. Metoasl aHTpomnoioruv. CTaHOBJIEHUE
MpeACTaBICHUN O MPOUCXOXKIEHNUH yenoBeka. COBpeMEHHbIE HaAydYHbIE TEOPUU.
CX0IICTBO 4enoBeKa C KMBOTHBIMU. CHCTEMaTHYECKOE IOJ0XKEHHUE YEIOBEKa.
CBuzeTensCcTBa  CXOACTBA  4YEJIOBEKA C  KMUBOTHBIMH:  CPAaBHUTEIIBHO-
MOpPQoJIOTHYECKUE, AMOPHUOJIOTUYECKHE, (131 0JI0T0-ONMOXUMHUYECKHE,
noBeseHyeckue. OTaMuMsl 4YeaoBeKa OT JKUBOTHBIX. [IpsMoxoxieHue u
KOMIIJIEKC CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOH
CUTHAJIBHOM CHCTEMBI.

JBrxynme cuibl (Gakropsl) aHTpONOTreHe3a: OWOJIOTMYECKHE, COLIMAJIbHBIE.
CooTHoteHHEe OMOJIOTHYECKUX M COLIUANIBHBIX (JAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaAMM AHTPONOICHE3a. ABCTPAJIONUTEKHM — JBYHOTUE IIPEIKU
moned. YeoBek yMmelnbld, IEpBbIE U3MOTOBICHUSA OpPyAHMM Tpyaa. YernoBek
NpSIMOXOAAIIMI W TEpBBIM BbIXOA Jroaed 3a mpeaensl Adpuku. Yemosek
reiiiens0eprckuii — oOImMid MPEeIOK HEeaHAEPTATbCKOTO YeJOBEKAa M YeIOBEKa

pasymHoro. UenoBeKk HEaHJIEPTAIbCKUI KaK BUJI JIFOACH XOJOAHOTO KIMMATta.
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Yenosek pa3yMHBIM COBPEMEHHOIO THUIIA, JACHHCOBCKAM YEIIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpuku.

DOBOJIONUS COBPEMEHHOIO uYellioBeKa. EcTecTBEHHBI 0TOOp B MOMyNALUAX
yejoBeka. MyTallMOHHBIN Iporece U noaumMopusM. IlonynsaiuoHHble BOJIHBI,
npeii¢ reHoB, MUTpaLus U «dOQPEKT OCHOBATEIISD B MOMYIISILIUIX COBPEMEHHOTO
YesioBeKa.

UYenoseueckue pacel. [lonarue o pace. bosblme pacel: e€BpoleoUaHast
(eBpasuiickas), aBCTpaJlO-HETpOUAHAs (dKBAaTOpUalbHAs), MOHIOJIOUHAS
(a3maTcko-aMepHKaHCKas). BpeMs M Iyru pacceneHHs 4yelloBeKa IO IUIaHETE.
EnuncTBO uyenoBeyeckux pac. HaydHas HecOCTOATENBHOCTh — pacu3Ma.
[TpucnocoOIeHHOCTh YesloBeKa K pa3HbIM YCIOBHUSM OKDPYXKAIOLICH Cpebl.
Bnusnue reorpaduueckoii cpeabl W apeiida TeHOB Ha MOPQOIOTUIO U

(M3HOJIOTHIO YeTOBEKa

DKOCHCTEMBI U npucynme UM 3aKOHOMCPHOCTH

7.1

Paznenbl u 3a1aun sxonoruu. CBs3b SKOJIOTUH C JPYTUMH HayKaMH.
Metoast sxonoruu. IloneBsie HaOmoneHUS. OKCIEPUMEHTHI B DKOJOTHH:
NpPUPOJHBIE U JabopaTopHble. MojaenupoBaHue B 3KOJIOTMU. MOHHUTOPHHT

OKpYIKaIOIeH Cpe/ibl: JTIOKAIBHBIN, PETHOHATBHBIN U TJ100aTbHbIN

7.2

OKosornveckre (aKkTopbl M 3aKOHOMEPHOCTH uX neiicTBus. Kimaccudukamms
JKOJIOTUUECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, aAHTPOIOTEHHBIE.
OO0unme 3aKOHOMEPHOCTH JEHCTBUSI BKoJoTMdeckux QaxropoB. IlpaBuio
munumyma (K. HInpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akropsl. CBeT Kak 3Konornyeckuii axrop. JleicTBue pa3HbIX
Y4aCTKOB COJHEYHOIO CIEKTpa Ha OpPraHu3Mbl. OKOJOIMYECKUE TIPYIIIbI
pacTeHUN M KUBOTHBIX 110 OTHOLIEHMIO K cBeTy. CHTrHajmbpHas pojib CBETA.
doTOonEeprUoIU3M.

TemnepaTypa Kak »SKojorudyeckuil daxrop. JleficTBue Temieparypbl Ha
opranu3msl. [IoMKMIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts kak 9kojoruyeckuid ¢akrop. Ilpucnocobnenust pacteHui K
noJep)kaHuio BogHoro Oananca. Knaccuduxkarnus pacTeHui Mo OTHOIICHUIO K
Boze. [IpucrocoOnenust ’KUBOTHBIX K M3MEHEHHU IO BOJJHOTO PEXKHUMA.

Cpenpl oOMTaHHWs OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHAs,
rTyOMHHAs TOANOYBEHHAsA, BHYTpUOpPraHuW3MeHHas. DU3MKO-XUMUYECKUE
0COOCHHOCTH Cpei oOMTaHUsI OpraHu3MoB. lIpucmocoOiieHuss OpraHu3MoB K

JKM3HU B pasHbIX Cpaax.
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buonornueckne putmbl. BHemmue u BHyTpeHHUE pUTMBI. CyTrouHble H
roguyHbie puTMBbI. [IprcnocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH JKH3HM.

Kuznennsie Gopmbl oprannzmoB. [lonstue o xuzHeHHOH Gopme. JKuzHeHHbIE
GopMbI pacTeHHil: AepeBbs, KYCTAPHUKH, KYCTAPHUYKU, MHOTOJICTHUE TPABHI,
OJIHOJIETHHE TPaBbl. JKu3HEHHBIE JOPMBI JKUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a3poOroHThI. OCOOEHHOCTH CTPOSHUS M 00pa3a KU3HHU.

buotnueckue gakropsl. Bumasl OMOTHYECKUX B3aMMOJICHCTBUN: KOHKYPEHITUS,
XUIIHUYECTBO, CUMOMO03 U ero ¢gopmbl. [lapasuTusm, Koomeparus, MyTyaausM,
KOMMEHCATM3M  (KBapTUPAHTCTBO,  HaxjueOHHM4YecTBO).  Herpoduueckue
B3aMMOJICHCcTBUs  (Tomuueckue, Qopuueckue, Qadpudeckue). 3HaUECHUE
OMOTHYECKMX B3aUMOJCHCTBHI ISl CYIIECTBOBAHUS OPraHU3MOB B cpele

obuTtanus. [[pyHIKUT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU Tonmysinuu. [lomymsiius kak OGumonorndeckas
cuctema. Poib HEOAHOPOTHOCTH Cpeibl, PU3NUECKUX OaphepOB U OCOOCHHOCTEH
OuoJI0THH BUIOB B JOPMUPOBAHUHU MTPOCTPAHCTBEHHOMN CTPYKTYPHI TOMYIISALIUM.
OCHOBHBIE MMOKa3aTeau MONY/SLUH: YACIEHHOCTb, INIOTHOCTh, BO3pacTHAs U
MOJIOBasi CTPYKTYpa, pOXKIAEMOCThb, MPUPOCT, TEMIl POCTa, CMEPTHOCTb,
MUTpPALUSL.

DKoJioTuueckasi CTpykTypa mnomyisuuu. OlLeHKa YHUCIEHHOCTH MOMYJISALHH.
JlnHamMuKa NOMyIsIuU U €€ peryisuusa. bUOTHYeCKni MOTEHIMAIl TON YIS UH.
MopenupoBanre OWHAMUKA Tonyasiuu. KpuBble pocTta YHCICHHOCTH
nonyssiiui. KpuBsie BBKUBaHUS. Peryisins 4uciIeHHOCTH MOMYISIIUN: POJh
(akTOpoB, 3aBUCAIMX W HE 3aBUCANMX OT IJIOTHOCTH. OKOJOTHYECKHE
ctpareruu BUIOB (I- u K-cTparerun).

[Torsitue 00 skomormyeckoit HuUme BuAa. MecrooOutanue. MHoromepHas
Mojenb dkosiorndyeckoil Humm .M. XarunmHcoHa. Pazmepsl 3K0JIOrHYECKO i
Huum. [loreHuuanpHas u peaan3oBaHHAs HULIM.

Bun kak cucrema nonynsanuil. Apeanbl BUAOB. BUIbl UM MX KHU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TOBEJIEHUS M  MUTPAlUi  >KUBOTHBIX.

buonornyeckue MHBa3UHU YY>KCPOIHBIX BUIOB

7.4

CoobmectBa opranuzmMoB. buorneHo3 u ero crpykrypa. CBsBH MeXIy
opranu3mMamMu B OHOIIEHO3e. DJKOCHMCTEeMa Kak OTKpbiTas cucrema (A.lx.
Tencnun). OyHKIHUOHAIbHBIE OJIOKM OPraHW3MOB B 3KOCHUCTEME: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. Tpoduueckue ypoBHU. Tpoduueckue LENU U CETH.
Abunotndeckue 0510ku dkocucteM. [louBwl U miabl B 3KocucTemax. Kpyropopor

BCHICCTB U ITOTOK SHEPIUU B SKOCHUCTEME.
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OCHOBHBIE [TOKa3aTeNN SKOCHCTEMBbI. bromacca u mpoaykuus. DKOJIOTHYECKUE
U PAaMU/IBI YU CETl, OMOMACCHI M SHEPTUH.

HampaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHH. [lepBUYHbBIE 1
BTOPHYHBIE CYKIIECCHM M WX NPUYHHBI. AHTPOIOTEHHBIE BO3/ICHCTBHS Ha
cykueccuu. KimmakcHoe cooOmectBo.  bruopasHooOpasue u  mosHOTA
KPYroBOpPOTa BEIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[Tpupoanbie 3KOCHCTEMBl. AHTPOINOIEHHBIE SKOCHUCTEMBI. ATrpO3KOCHCTEMA.
ArporieHo3. Paznnuus Mex 1y aHTpOIIOTeHHBIMU M TPUPOTHBIMU SKOCHCTEMaMH.
Yp6o3xocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackast duopa
u (Qayna. CuHaHTpomM3alUs TOPOJCKOW QayHbl. buomormueckoe
X031ICTBEHHOE 3HAUE€HHUE arpo3KOCHCTEM U ypOoIKocHCTeM. 3aKOHOMEPHOCTH
(opMHPOBaHUSI OCHOBHBIX B3aUMO/ICHCTBU OPTraHU3MOB B 9KOCHCTEMAX.
[lepeHOC SHEPTHH U BENIECTB MEXKTY CMEKHBIMH DKOCHCTEMaMH. Y CTOHYNBOCTh
OpraHU3MOB, TIONMYJSIHH W DKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOIOTEHHBIX BO3JICHCTBU I

7.5

buocepa — oOmennanerapHas o0o0j0Yka 3eMIlM, TJA€ CYIIECTBYET HIM
cylecTBOBaja >ku3Hb. Yuenue B.M. Bepnaackoro o Oumocdepe. Obnactu
ouocdeps! u e€¢ coctas. JKupoe BerecTBo 6nocdepsl U ero (GyHKIUH.
3aKkOHOMEpPHOCTH cymiecTBOBaHUs Ouochepsl. OcobeHHOCTH OHochepbl Kak
rIo0aibHOM  dKocucTeMbl.  J/luHamMuueckoe paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE LMKIBI (yriepoja, a3oTa).
PutmuuHOCTS siBNIEHUI B Oocdepe.

3onanbHOCTh Ouochepnl. [lorstue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC JIeca, CMENIAHHBIE M IMMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MYCTBIHU, TPOIMYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTHUTENbHBIA U
KHBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa U (yHKUHS KUBBIX CUCTEM, OLICHKA UX PECYPCHOrO MOTEHIHala U

orocdepHbIX QYyHKITUN

7.6

DKOJOTHYECKHEe KPU3UCHI M MX MPUYUHBL. Bo3nelicTBre yenoBeka Ha ounocdepy.
3arpsi3HeHHnEe BO3AYIHOW cpebl. OXpaHa Bo3/ayxa. 3arps3HEHUE BOJIHON CPEIbI.
OxpaHa BOJHBIX pecypcoB. Pa3pymenue nousbl. OXxpaHa IOUYBEHHBIX PECYPCOB.
N3meHenune xmnmara.

AHTpOIIOreHHOE BO3JCUCTBUE HA PACTUTENBHBINA U KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KMBOTHOTO MHpPa. OCHOBHBIE IPUHIIUIIBI OXPaHbl MPUPOJIBL
Kpacubsie kuumru. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).

boraanueckue cazbl U 300JIOTHYSCKHE IMapKu.
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OCHOBHBIC IIPUHIAIIBL YCTOP'IHHBOFO pasBUTUA 4YCIOBEYECTBA W IIPUPOILL.
PanuonansHoe IpUPOAOIIOJIIE30BAHUEC n COXpPaHCHHUC OHOJIOTHYECKOTO

paszHooOpa3us 3emiu
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YYEBHO-METO/UYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA

METOIAUYECKHUE MATEPHUAJIbBI JIVIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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