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HOACHUTEJBHAA 3AIIMCKA

[Tporpamma no yue6HOMy nipeamery "buonorus” (zanee - 61oyI0rus) Ha yPOBHE CPEIHETO
obmiero obpazoBanus pazpaboraHa Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obOpazoBanuu B Poccuiickoii ®denepamun», ®I'OC COO, Konuenuuu mpenogaBaHus
y4eOHoro npeaMera «Bbruomorus» U OCHOBHBIX MOJOXEHUH (emepanbHON paboyei mporpamMmbl
BOCIIUTAaHMUS.

VYueOuniii npeamer «buonorus» yriyonéaHoro ypoBHs wusyudeHus (10-11 xmaccsr)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IPeIMETHOW o0nacth «EcTecTBEeHHO-Hay4YHbIE MPEIMETHI».
Cormacao monoxkerusm DPI'OC COO mnpodwunbHble y4eOHBIE NpPEaMETHI, H3ydaeMble Ha
yIIyOJI€HHOM ypOBHE, SIBISIOTCS CIIOCOOOM TuddepeHnranuy o0yuyeHns Ha YpOBHE CPEIHEro
ob1iero o0pa3oBaHUs M MPU3BaHbI 00ECTIEUUTH MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIINM,
CpeAHMM OOLIMM, CpPeIHUM NPOQEeCcCCHOHATBHBIM M BBICHIMM OOpa3zoBaHHeM. B To ke Bpems
KQKIBIA U3 ATUX y4E€OHBIX MIPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha MIPUOPUTETHOE PELICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIbHBIX M PAa3BUBAIOLIMX 33a4, CBA3AHHBIX C MPO(pOpUEHTALUEH
oOydaroluxcs ¥ CTHUMYJIMpPOBAaHHMEM HHTepeca K KOHKPETHON o00JacTu Hay4yHOro 3HaHWUS,
CBSI3aHHOTO C OHMOJOrMed, MEeIMLMHOW, 3KOJOTrHWeH, IMCUXOJIOTHEH, CHOPTOM WM BOEHHBIM
TIETIOM.

[Iporpamma no yyeOHOMy npenmety "buonorus” gaér mpencraBieHue O eI U 3a/a4ax
u3yueHus yueOHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, OINpeieNaeT 00s3aTeIbHOe
(VHBapuaHTHOE) TNpPEAMETHOE COJAEpKaHHWE, €ro CTPYKTypUpOBaHME IO pas3ieiaM M Temawm,
pacripesielieHue 10 Ki1accaM, peKOMEH/IYET MMOCIeI0BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuaa
C Y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JOrMKM Yy4eOHOro mpolecca,
BO3pAaCTHBIX OCOOEHHOCTeH oOydaromuxcs. B mporpamMme mo Ouosiornu peaan3oBaH MPUHIIMIT
IIPEEMCTBEHHOCTH C H3y4YeHHEM OHMOJIOrMH Ha YypOBHE OCHOBHOIO o00IIero oo6pa3oBaHus,
Omaromaps 4eMy IpPOCMAaTpHBAETCs  HANPABIEHHOCTb HA  IOCIEAYyIOIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS], HKOJIOTHUECKOTO0 MBIIUICHHS, TPEACTaBICHUN O 3I0pOBOM 00pa3e >KU3HH, Ha
BOCIIUTAHHWE OEPEKHOTO OTHONIICHHUS K OKpYyXKalolled NpupoaHou cpeme. B mporpamme 1o
OMOJIOTUM TaK)kKe IOKa3aHbl BO3MOXKHOCTH Y4eOHOTO mpeamera «buonorusiy B peanuszanuu
tpeboBanuit ®I'OC COO Kk MmIaHUPYEMbIM JTUYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMHUPOBAHWU OCHOBHBIX BHUJOB Y4eOHO-ITO3HABATEIbHON
JESITeNbHOCTH OOYYaOLIMXCSl MO OCBOCHUIO COJAEp)KaHUs OMOJIOrMYecKoro oOpa3oBaHUS Ha
YPOBHE CpeJHero o011ero o0pa3oBaHusL.

VYuebublii npenmer «buonorus» Ha ypoBHE cpeiHero o0Iero oOpazoBaHMs 3aBepIIACT
Ouosiornueckoe 0o0Opa3oBaHUe B IIKOJIE M OPUCHTUPOBAH HA pacIIUpEHHUE U yriayOsieHue 3HaHUM
oOydaromuxcss O JKUBOM TIPUPOJIE, OCHOBAaX MOJCKYJISIPHOW H KICTOYHOW OHOJIOTHH,
SMOPHOJIOTUN ¥ OWOJIOTHH Pa3BUTHS, TCHETHUKH, CEJCKIMH, OMOTEXHOJIOTHH, IBOJIOIMOHHOTO
YUEHUS U HKOJIOTUH.

N3yyenne yuebHoro npeamera «buonorus» Ha yriayOlIeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJArOTOBKY OOy4Yaromuxcs K MOCIEYIOUIeMy MHOJIY4YEeHUIO0 OHOJIOrH4eckoro oOpa3oBaHUsS B
By3aX U OpPraHU3aLUAX CpPeIHEero NpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBIISIET CHUCTEMa OHMOJIOTMYECKHX 3HAaHUH, MOIYYEHHBIX NpPU HM3YYEHUH OOYyUarOIIMMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3/eioB OWOJIIOTMM Ha YpOBHE OCHOBHOTO OOIIEro



obpazoBanus, B 10—11 kiaccax 3T 3HaHUS NOJTYYalOT pa3BUTHE. Tak, pacIIUpeHbl U yTiIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, XHBOTHBIX, rpudax, OakTepHsX, OpraHW3Me YeIOBEKa,
O0IMX 3aKOHOMEPHOCTSIX JKM3HM, MJONOJHHUTEIBHO BKIIOYEHBI OHMOJIOTUYECKHE CBEICHUS
MPUKJIAJHOTO ¥ MOMCKOBOTO XapakKTepa, KOTOPBIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
nocneayrouero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJTYYCHHBIMHI O0YUYaIOIUMUCS TIPHU U3yUYeHUH (PU3UKH, XUMUH,
reorpauy U MaTeMaTUKH.

CrpykTypa mnporpammbsl 1o ydeOHOMy mnpenmery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIOIMOHHBIN MOAXOABI K HM3y4deHHIO Ouonoruu. COriacHO MM, U3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3aliH,
HBOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHeHHs OHOJOTHYECKOTO pa3HO0Opasus
miaHeTel. Tak, B 10 kiacce HW3ydarOTCsi OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOM OWOJIOTHH,
SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMOJNIOTHH, aKTyallM3UPYIOTCS 3HAHHUS OO0y4arouuxcs Mo OOTaHWKE, 300JI0TUH, AHATOMHH,
¢dbusnonoruu yenoseka. B 11 kiacce m3y4aroTcsi HBOJIIOIIMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

VYuebublii mnpenmer «buonorus» Tpu3BaH O0OECIEYUTh OCBOEHHE OOyYarOIMIUMUCS
OMOJIOTUYECKNX TEOpUH W 3aKOHOB, HWJCH, NPHUHLIUIIOB M TPABWI, JIEKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUW O CTPOEHHH, MHOT0OOpa3uu U
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMyJISIUH, OWOIIeHO3a, SKOCHUCTEMbI, O BBIIAIOLIUXCS
HAy4YHBIX JOCTH)KCHUSAX, COBPEMEHHBIX HCCIEAOBAHUAX B OHMOJIOTMH, MPHUKIAIHBIX acHeKTax
OuoNornuecKkux 3HaHWU. (s pa3BUTHS U MOAAep)KaHUsA MHTepeca 00ydaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTENbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COACpKaHUH MPOrPaMMBI IO
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PA3BUTHS TOW WU WHOU
o0ylacTi OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEkHBIX YUYEHBIX B pellleHHE Ba)KHEHIINX
OHMOJIOTMUECKUX M SKOJIOTHYECKHUX TPOOIIeM.

Lens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJaJICHHE
0o0Oy4alolMMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAJIbHONM OpraHMU3alli >KUBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHrne yMEHH MCIOIb30BaTh 3TU 3HaHMS B (OPMUPOBAHUN HHTEpEca
K onpeaenéHHoN o0nacTu MpodecCHOHANBHON NeATeTbHOCTH, CBA3aHHON ¢ OMOJOTHEN, WIn K
BBIOOPY YueOHOTO 3aBe/IeHUS ISl IPOAOIKEHUST OMOJIOTHYeCcKOro o0pa3oBaHusl.

JlocTiKeHHne Lenu u3ydeHus: yuyeOHoro npeamera «buomnorus» Ha yriyOnEHHOM ypOBHE
o0ecreynBaeTcs pelIeHUueM CIeTyIoIuX 3a1au:

OCBOGHHE OOYyYaIOUMUCS CUCTEMBl OHOJOTMYECKMX 3HAHWWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHICTIHUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W MpaBUIIaX,
COCTABJSIIOIIUX  COBPEMEHHYI0 E€CTECTBEHHO-HAyYHYI KAapTHHY MHUpPA; O CTPOECHUH,
MHOT000pa3ui U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJsLus, BU],
ouoreorieHo3, Ouocdepa); O BBLAAIOIIUXCS OTKPHITHSIX M COBPEMEHHBIX HCCIIEOBAHHUAX B
OHOJIOTHU;

O3HAaKOMJIGHHE  OOyYaloIUXcsi €  METOJAaMU  TIO3HAaHUS  JKUBOM  NPHUPOJBIL:
UCCIIEI0BATEILCKUMH METOIaMU OMOJIOTHYECKUX HayK (MOJICKYJISIPHOM M KJI€TOYHON OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHSI, TCHETUKU M CEJIEKIIUH, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTUH,  TAJCOHTOJIOTUH, OSKOJOTHWH); METOJAMH  CaMOCTOSITEIBHOTO  IPOBEICHHUS
OMOJIOTUYECKUX HWCCIeOBaHUN B Jabopatopuu U B Tpupoze (HaOmoaeHHe, H3MEpEeHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);



OBJIaJIeHUE OO0YYaIOIUMHCA YMEHHUSMHU: CaMOCTOSTEIIBHO HAaXOAWTh, aHAJTU3UPOBATh U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIH30BATHCSI OMOIIOTUIECKON TEPMUHOJIOTUEN 1
CHMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJNOTMM W  COIMAJIBHO-
HSKOHOMHMUYECKUMHM M 3KOJIOTMYECKUMH IpoOJeMaMH 4elI0BEYeCTBa; OLICHUBATh IOCIEICTBUS
CBOEHM JesATeNbHOCTH MO OTHOIICHMIO K OKpY’Kalolled NpUpOAHON cpeae, COOCTBEHHOMY
3I0POBBIO M 3[I0POBBIO OKPYXKAIOIIMX JIIOJieH; OOOCHOBBIBATH U  COOJIOAATh  MeEpbI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHUM, MpaBWiia MOBEACHHUA B NPUPOAE U obecredeHus
0€301acHOCTH COOCTBEHHOW KM3HENCATEILHOCTH B UPE3BBIUANHBIX CUTyalMSX MPUPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepu3oBaTb COBPEMEHHbIE HAy4yHbIE OTKPBITUS B 00JacTu
OHoJIOruu;

pa3BUTHE y O00YYaIOIIMXCS MHTEIJIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITUSIMM M COBPEMEHHBIMHM MCCJIEIOBAHUSAMHU B OHOJIOTHH,
pelaeMpIMi €10 IpobsieMaMu, METOJI0JIOTHEH OHMOJIOrMYECKOTO MCCIeI0OBaHUs, MPOBEICHUS
HKCHEPUMEHTANIbHBIX HUCCIIEOBAaHMM, peleHus OWOJOTMYeCKUX 3a/1ad, MOJEIMPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYUaIOMIMXCs IIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUPOJE B LIEJIOM U K
OTACTbHBIM €€ O00beKTaM U SBICHUSAM; (HOpPMUPOBAHHME 3KOJOTMYECKOW, TI'eHETHUECKOM
IPaMOTHOCTH, OOILEH KyJbTypbl NMOBENEHUS B MPHUPOAE; HHTEIPALUU €CTECTBEHHO-HAYUYHBIX
3HAHUII;

npuoOpereHre o0yyaromUMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOAONOIb30BAHUI
(cobmroieHne TpaBUJ TOBENEHUS B TPHUPOAE, OXpaHbl BHJIOB, 3KOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbsI M 3[0POBbS OKpYXaroIIUX JtoJei (coOmoaeHus mep
npopuIakTUKu ~ 3a0oneBaHui, oOecriedyeHHe  O€30MAaCHOCTH  KM3HEICSATEIBbHOCTH B
Ype3BbIYANHBIX CUTYaLUsAX IPUPOJIHOTO U TEXHOICHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHUH B MOBCETHEBHOM JKU3HU;

CO3JIaHWE YCIIOBHHM JJII OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHIMBUAYAIbHON
00pa3oBaTENbHON  TPAGKTOPHUH, CIIOCOOCTBYIOIIEH TOCIEAYIOUeMy Mpo(hecCHOHATEHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUM C HHJIMBUAYAJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU
pervoxa.

OOmiee yuCcIO YacoB, OTBEJICHHBIX HA H3yueHHE OWOJOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obOmero oOpa3oBaHus, coctaBiseT 204 gaca: B 10 kimacce — 102 gaca (3 vaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefienio).

Ot0op oOpraHu3alMOHHBIX  (GOPM, METOJOB M CpPeACTB OOy4yeHHs OUOJOrHH
OCYIIECTBISIETCS C YYETOM cleUu(UKH €ro coAepaHHsl U HalpaBICHHOCTH Ha MPOJOJIKEHHE
Ouosorndeckoro 0o0pa3oBaHUS B OpPraHU3AIMAX CPEAHEro Npo(ecCHOHAILHOTO M BBICIIETO
oOpazoBaHwUs.

OO0s13aTeNIbHBIM YCIIOBHEM IpU 0Oy4eHUH OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SIBISIETCS
IpOBE/IeHUE JIAOOPAaTOPHBIX M MpakTHYeckux pabor. Tawke ydacTHe o0OydarouMxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4yeOHO-UCCIIeOBATENbCKUX padOT, TeMaTHKa KOTOPBIX
OIIpEEIAETCSl YUYUTEIEM Ha OCHOBE HMEIOLIUXCS MaTepHaIbHO-TEXHUUYECKUX PECYpCOB H

MECTHBIX TIPUPOIHBIX YCIOBHU.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue TMPOTPaMMBI,  BBIICTICHHOE  KYpCu8oM, HE BXOJUT B  TPOBEPKY
rocynapcTBeHHOM utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHas: OUONIOTUST — KOMIUIEKCHAasi Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3y4aeMmble HMH TpoOneMbl. DyHIaMEHTalbHbIE, MPUKIAJHBIE H
MMOMCKOBBIE HAYyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OwoOTMHM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHHBI
mupa. Ilpodeccun, cBszaHHBIE ¢ Ouosorwei. 3HaueHWE OWOJOTMM B TMPAKTHYECKOM
NESTETPHOCTH YEJOBEKa: MEIUIIUHE, CEeJIhCKOM XO3SHCTBE, IMPOMBIIUICHHOCTH, OXpaHe
MIPUPOJBI.

JdemMoHcTpannu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'.
Mennens, B. 1. Bepuanckui, W. II. IlaBnos, M. U. Meunuxos, H. M. Basunos, H. B.
Tumodees-Pecosckutit, Jlxx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuups! n cxemsl: «CBsI3b OMOJOTHM C APYTUMHU Haykamu», «Cuctema OMOIOrMYECKUX
HayK».

Tema 2. ’KuBble cHCTEMbI M UX U3yYeHHE

JXKuBble cucTembl Kak IpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTbh M LEJIOCTHOCTh, CIJIOKHOCTh U YHOPSAOYEHHOCTh
CTPYKTYPBl,  OTKPBITOCTb, = CaMOOpPraHU3allMs, CaMOBOCIPOMU3BEACHHUE,  Pa3APaXKUMOCTh,
W3MEHYMBOCTb, POCT U PAa3BUTHE.

YpOBHH OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIETOYHBIM, TKaHEBBIM,
OpraHu3MEHHBIH, MOMYJISUUOHHO-BUI0BOM, 3KOCUCTEMHBIN (6MOreO1IeHOTUYECKHIA ),
o6uocdepubiii. lponeccsl, npoucxondime B XKUBbIX cucTeMax. OCHOBHBIE MPU3HAKU YKUBOTO.
Kuznb kak ¢opma cymecTBoBanus Matepun. Hayku, u3ydaromiue >KMBbI€ CHCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHu3alu.

N3yyenue xuBbIX cUCTeM. Meroabl Omonormyeckoil Hayku. HaOmroneHue, u3mepeHue,
SOKCIEPUMEHT, CHCTEMaTHh3aluus, MeTaaHain3. [loHATHE O 3aBUCMMOM UM HE3aBHUCUMOM
nepemeHHo#l. IlmanupoBanue »skcnepumenta. [loctaHoBka u mnpoBepka runore3. Hynepas
runote3a. [ToHsTHEe BEIOOPKH U €€ ToCTOBEepHOCTh. Pa3dpoc B OMonornveckunx aaHHbIX. OleHkKa
JIOCTOBEPHOCTH TIOJTYUYEHHBIX Pe3yJbTaToB. [IpUUMHBI MCKaXXEHUsI PE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanumn

Tabmumper u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «bHOJOrMYecKHe CHCTEMBDy,
«CBoiiCcTBa XKUBOU MaTEepun», «YPOBHHU OPraHU3alMH KUBON MPUPOAbD, «CTpOCHUE KUBOTHOMN
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOIO0  OpraHUu3May,
«buoreonienos», «buocdepar, «MeToabl U3YUCHUS KUBOU MIPUPOIBD.

O6opynoBanue: 1ab0paTopHOE 00OPYIOBAHUE JIJIS IIPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHME pa3IUYHBIX METOJAOB NPU H3YYEHUH KUBBIX
CUCTEM.

Tema 3. buosorust KiIeTKu



Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IUHUIA JKUBOTO. VICTOpHS OTKPBITUS KIIETKH.
Pabotsr P. I'yka, A. JleBenryka. Kmerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOpHUHU.

MeTtoapl MOJEKYJISIPHOM U KJICTOYHOW OHOJIOTMH: MHMKPOCKOIHMs, Xpomarorpadus,
anekTpodopes, MeToa  MEUeHbIX aToMoB, JudQepeHIraTbHOe  IIEHTPU(YTHpOBaHUE,
KyJIbTUBHPOBAHUE KJIETOK. M3yueHue @QuKCUpoBaHHbIX KiemoK. DIAEKTPOHHAS MHUKPOCKOIIHS.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpockomy», «McTopus
Pa3BUTHUS METOJJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpONpEnaparbl PacTUTENbHBIX, >KMBOTHBIX M
OaKTepHATBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHne MeTOAOB KJIETOUHOW Ouonoruu (Xxpomatorpadus,
anekTpodopes, muddepennmnansaoe nenTpudyruporanue, [TL[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIBTPAMUKPOIJIEMEHTBI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISALUY.
MuHepanbHbIE BEIIECTBA KIETKH, UX OMoIorndeckast pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTKH. bruonornueckue noauMmepsl. benkn. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM Mosekyibl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpHuHas, TpeTW4Has, YyeTBEpTUYHAs CTPYKTyphl. [leHartypamms. CBoiicTBa OenKoB.
Knaccudukanus 6enkos. bruonornueckue GyHKIUN OENKOB. [IpuoHui.

VYraeBoasl. MoHoOcaxapuabl, AWCaxapuibl, OJMTOcaxapuibl M monucaxapuisl. OOmuit
IUIaH CTPOEHUs U (U3MKO-XMMHMYECKHE CBOMCTBA YIJIeBOIOB. buonoruueckue ¢QyHKIUU
YIJIEBOJIOB.

Jlumuasl.  TmapodunsHO-THAPOPOOHBIE  cBoiicTBa.  Kiaccupukamust — JTMITHIOB.
Tpurnunepunbl, pocdoaunuasl, BOCKH, CTEpouasl. bruonorndeckue pynkumu aunugos. OO0mme
CBOMcTBa OHOJOrMUecKHMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunoseie kuciotsl. JJHK u PHK. Ctpoenue HykiemHOBBIX KHCIOT. HyKiIeoTHIBI.
[Mpunmun kommnementapuoctu. [lpasuno Yapradda. Crpykrypa JAHK — nBoitHas crnmpans.
Mecronaxoxaenue u 6uonornueckue ¢pynkunu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne momnekynsl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonorudeckue
¢yakimun  AT®. BoccraHoBlneHHBIE TIEPEHOCUMKH, WX QYHKIUH B KIeTKe. /[pyeue
HyKaeo3uompugocgamol (HTD). CexBennpoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouomorusi: OMOXMMHYECKHE M OMOPHU3NYECKHE HCCIENOBAaHUS COCTaBa U
MPOCTPAHCTBEHHONW CTPYKTYpPhl OHMOMONEKYN. Modenuposanue cmpykmypol u  QyHKyui
Ouomonexyn u ux komniekcos. Komnviomepnwitl Ouzaun u OpeaHuyecKull cunmes 6UOMONEKY U
UX HenpuUpPOOHbIX AHATI0208.

JdeMoHcTpanun

IToptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPHUPOIE»,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJEN.



Tabmuuer u cxemsl: «Ilepuonnueckas TabMUIA XUMHUECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOABI», «BemectBa B coctaBe opraHu3sMoB», «CTpoeHHE MOJEKYIbl OeKay,
«CTpyKTyphl OEJIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYJ YIrieBoJoB», «CTpOEHHE MOJIEKYJI
munuaoBy, «HykienHoBbie KUCIOTB, «CTpoeHue MOJeKyJIbl ATDy.

O6opynoBaHue: XUMUUYECKas IOCY1a U 000pYyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapykeHue OENKOB C OMOUIbIO KAUECTBEHHBIX PEaKIUiD».

JlaGopatopHas pabora «lccinenqoBanue HyKJIEMHOBBIX KHCIIOT, BBIJICIEHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tumer kIeTok: sykapuoTHuecKas W Tpokapuotnieckas. CTpyKTypHO-(QYHKIMOHAIBHBIC
00pa3oBaHMsI KJICTKH.

CtpoeHne mpOKapUOTHYECKOW KJIETKU. KieTtouHas crTeHka OakTepuii W apXei.
Oco0eHHOCTH CTpOEHHS TeTepoTpodHOM U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (yHKIMOHMPOBAaHUE dyKapHoTHUeckol KieTkH. [Inmasmarndeckas meMOpaHa
(mnazmanemma). CrTpykTypa IUIa3MaTudyeckoil MemOpanbl. TpaHcmopT BelecTB 4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddy3us, obneruéHHas nudpys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKkTUBHBIN TpaHcnopt). [lomynmponunaemocts memOpansl. Paborta
HATPHUI-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, paronnTo3. Dk30uuTo3. Kierounas creHka.
CtpykTypa 1 QyHKIIMH KJIETOYHON CTEHKU PacTeHUH, TPHOOB.

[urommasma. I{uro3zons. IluTockener. JIBukeHwe wMTOIIa3Mbl. OpraHoubl KJIETKH.
OnHoMeMOpaHHbIE OpraHOM]IBI KIETKU: 3HAoIua3Matnueckas cetb (DI1C), anmapar ombaxwy,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3anuMocBs3b OAHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CtpoeHue TpaHyJSIpHOTO peTukyiyma. Mexanusm wuanpasnenus oeixoe 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imamkuit  (arpaHyJsipHBbI)
sHJOIUIa3MaTHYecKuil petukyinyM. CekperopHas ¢yHkuus anmapata ['ompmxu. Moouguxayus
benxoe 6 annapame I onvoscu. Copmuposka benxoé ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbixX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKM: MHUTOXOHAPUH, IUIacTuibl. [lpoucxoarcoenue
mumoxonoputi u naacmuo. Cumoduoeenes (K.C. Mepeockosckuu, JI. Mapeynuc). CTpoeHue u
GyHKIMM MHUTOXOHIApUH U mactuid. IlepBUuHBlEe, BTOPUYHBIE W CIIOKHBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIJIACTHI ~ BBICIIMX
pacTeHun.

HememOpanusie opranouabl kietkun CTpoeHHe W YHKIMH HEMEMOPAaHHBIX OPTaHOWIIOB
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MuxpopumamMeHTel. Axmunogvle
Mukpogpunamenmol. MBIILIEUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHune # JBUKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpoTtpyOouku nuroriasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiamenmamu u
mukpompybouxkamu. Momophvie 6enxu.

Snpo. OOonouka siapa, XpOMaTHUH, KapuoriazMma, SIPBHIIKH, UX CTPOCHHE U (YHKIIUU.
SnepHblii 6enkoBBI MaTpukc. IIpocTpaHCTBEHHOE pacHoONOKEHHE XPOMOCOM B MHTEp(a3HOM
anape. Jyxpomamun u 2emepoxpomamuir. belku XpoMaTuHa — TUCTOHBL. J{uHamuka s0epHou
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTenbHOM, KUBOTHOM, TPHUOHOIN).

JdemoHcTpaunu



IToprpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbr u cxembl: «CTpoeHHE JYKapUOTHYECKOW KIeTKn», «CTpoeHHe KMUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHOU KiIeTKn», «CTpoeHne MUTOXOHApUN», «Sapoy», «CtpoeHue
MIPOKAPHUOTUYECKON KIIETKID.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaTbl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepralbHbIX KIETOK.

JlabopaTopHasi padora «/3ydyeHne cTpoeHHs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBOWCTB KJIETOYHON MEMOpPaHbD».

JlabopaTopnas padora «lccnenoBaHue miuasMosin3a U JI€IUIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTuyeckas padora «l3ydyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpAallleHNe YJHEPIUH B KJIeTKe

AccuMmISIIvg M TUCCUMIISALIMAS — JIBE€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BElecTB:
aBToTpopHBIE ¥  rerepoTpodHbIi. YyacTHe KucIopoJa B  OOMEHHBIX  Ipolieccax.
DHepreTuueckoe obOecrneueHue kieTku: mnpeBpameHue ATO B 0OMEHHBIX Mpolieccax.
@depMeHTAaTHBHBIM XapakTep peakuuil KieTodyHoro meradbonusma. DepMeHTHI, X CTPOCHUE,
cBoiicTBa W MexaHusM jeictBui. Kodepmentsl. OTianumst (epMEHTOB OT HEOPraHUYECKHUX
KaTaJlm3aTopoB.  bBelKu-akTUBAaTOpHl W OCNKU-WHTHOMTOpPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMA OT Pa3IMYHBIX (PAKTOPOB.

[lepBu4HBII CUHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U
oKcueeHnvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHNbL
peaxkyuonHoz2o yermpa. Ponb xjoporactoB B mporecce ¢orocuHTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cs, Cy. u CAM-munvi pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUYeHHE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOIIUE
OakTepuu, jXene300aKTepun, cepoOaKkTeprH, BOJOPOAHbIE OaKTepuH. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buabl OpoxxeHus. I[IpoaykTel OpoKeHHS M MX HCHOJIb30BAHUE
YEeJIIOBEKOM. AHA’pOOHBIE MHKPOOPTAHM3MBI KaK OOBEKThI OMOTEXHOJOTHH W BO30YIUTETH
0ose3Heil.

AdpoOHBIE OpraHU3MBL. JTambl SHEPreTudeckoro oOmeHa. [loAroTOBUTENBHBIN HTaIll.
['mukonu3 — 6ecKUCIOPOAHOE PACHICTNIEHUE TIIOKO3HI.

buonornyeckoe OKHCIEHHE, WM KIETOYHOE JbIXxaHuE. POlb MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucieHus. Lukmuueckue peakiuu. OxucnutensHoe (ochopuarpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenmymiectBa a’dpoOHOTO TMyTH OOMEHA BENMIECTB TIepe]] aHadPOOHBIM.
D} heKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanumn

IToprpetsr: k. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DOTOCHHTE3», «DHEpPreTHyeckuii ooMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyA0BaHUE AJisl IPUTOTOBJIEHUS! TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JladbopaTopnasi pabGora «M3yueHune KaTaTUTHYECKOW aKTUBHOCTH ¢epMeHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanaas3bl)».



JlabopaTopnasi pa6ora «U3yueHne (QepMEHTATHBHOTO pAaCIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopHasi padora «CpaBHEeHHE TTPOLIECCOB (POTOCUHTE3A U XEMOCUHTE3a».

JladopaTopHasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JIBIXAHUSD.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peau3anus eé B KiIeTKe

Peaknuu marpuyHoro cuutesa. IIpyUHIMI KOMIIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOIO
cuHTe3a. Peanusanms HacneiacTBeHHOM wuHMopmanuu. ['eHeTHyeckuil KoJ, €ro CBOIICTBa.
Tpanckpunuus — matpuusbiii cuHte3 PHK. IIpuHiuns! TpaHCKpUNIMK: KOMILUIEMEHTAPHOCTb,
aHTHUIAPAIIIEIBHOCTh, aCUMMETpUUHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucmsiust u e€ sranel. Yuactue tpancnopTHeix PHK B OnocunTe3e Oenka. YciaoBus
ouocunTtesa 6enka. KonupoBanue aMuHOKHCIIOT. Postk pubocom B OmocuHTE3e OenKa.

Coepemennvie npedcmagnenus o cmpoeHuu cenog. OpraHu3alys TeHoOMa y MPOKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuotr. ['mmote3a omepona (P. XKaxo0O, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2eHog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiust o0OMEHHBIX MpOIeccoB B KieTke. KiieTounslii romeocTas.

Bupychel — HekneTouHble GOpMBI KU3HU U OOJIUraTHbIe Mapa3uThl. CTpOoeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrepuodaroB. Kuszuenuwii yuxn J[HK-codeporcawux
supycos, PHK-cooepowcawux supycos, bakmepuogazos. Obpamnas mpaHckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHus uenoBeKa, KUBOTHbIX, pactenud. CIINIA, COVID-19,
colLlMaJIbHBIE U METUIIUHCKHE TIPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdata») cmpykmyphuix
ouonocuueckux oaumnvix. Hanomexmonocuu 6 oOuonoecuu u meouyure. Ilpocpammupyemvlie
@ynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsi: H. K. Konbuos, /1. 1. iBanoBCcKkwMiA.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit koa», «Bupyce»,
«bakTepruodarny.

IIpakTuyeckas padora «Co3naHnue MOJEIN BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKHA

Krnerounslii nuki, ero mepuoisl u perymsmus. MHTepdasza u muto3. OcoOeHHOCTH
MPOILIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka kiueTku k aeneHuro. [IpecuHTeTHYECKMIA
(MOCTMUTOTUYECKHI), CUHTETUUECKUH M TOCTCUHTETUYECKHM (MPEMUTOTUYECKHI) MepUOb
uHTEpQa3HI.

Marpuunbii  cunre3 JHK — pemnukanus. [lpunmuner  perumkaunu — JJHK:
KOMIUIEMEHTAapHOCTh,  IMOJIYyKOHCEpBATHUBHBIN  CHHTE3, AaHTHUIApaJJIeNIbHOCTh. MexaHu3m
perummkauun  JIHK.  Xpomocombl. Ctpoenune xpomocom. Temomepsl U Tenomepasa.
XPOMOCOMHBIN Ha0Op KIETKH — KapHOTHUM. JIUIUIOMAHBIN M TarIONAHBIN HaOOpBl XPOMOCOM.
['omosiornuneie XxpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauu MUTO3a M MPOUCXOMASIINE B HUX MPOUECCHl. THIBI
muto3a. Kaprnokunes u nurokunes. buonornueckoe 3HadeHHEe MUTO3a.

Perymsauust MuTOTHUECKOro HMKIa KiIeTKd. [Iporpammmupyemasi kierouHas THOeTb —
anomnTo3.



Knerounoe s1po, XpoMocoMbl, (pyHKIIMOHAJIbHAS TeHOMUKA. Mexanusmbl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lfugpposasn knemxa» — buounghopmamuyecxkue
Mooenu YHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpaunu

Tabmumpr u cxembl: «KWU3HEHHBIM MUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoMpenapartbl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlabopaTopHasi pabora «/3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas padora «HaGmoneHne MuTo3a B KJI€TKaX KOHYMKA KOpELIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax ).

Tema 9. CTpoenune u pyHKUNH OPraHN3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KHU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUYHbIE BOAOPOCIH, APYrHe MPOTUCTHI. KoloHnanbHbIe
OpPTraHU3MBI.

B3anMocBsA3p 4acTed MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl M CHCTEMBI OPIaHOB.
OpranusM Kak enuHoe 1esoe. 'omeocras.

Tkanu pactenuil. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, TOKPOBHAs,
MPOBOASAINIAs, OCHOBHAsA, MexaHuuyeckasd. OCOOCHHOCTH CTPOEHHUs, (PYHKUUN U PacHOIOKEHUS
TKaHEW B OpraHax pacTECHHUI.

TkaHM JKMBOTHBIX W  4YeJlOBEKa. THUNBI JKUBOTHBIX TKAaHEH: OSNUTENIHAIbHAsA,
COeMHUTENbHAs!, MblIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIHMH U PacrONOKEHHS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BeretaTuBHbIE U T€HEPATHBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yeroBeka. DyHKIIMU OPraHOB U CUCTEM OpPTIaHOB.

Omnopa Ttema opranusmoB. Kapkac pacreHui. CkeneTbl  OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTPOCHHUE U THIIBI COETUHEHUS
KOCTEM.

JIB>keHre OopraHu3MoB. JIBW)KeHHE OIHOKIETOYHBIX OpraHU3MOB: aMEOOHWIHOE,
KTYTUKOBOE, PECHHYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PpACTEHWM: TPONU3MbI M HACTHUH.
JIBI>KEeHHE MHOTOKJICTOUHBIX )KMBOTHBIX U UEJIOBEKA: MbllIeyHas cucreMa. Pediekc. CxenerHsie
MBIIIIIBI X UX padoTa.

[Tutanue opranusmos. Ilornomienne Bobl, YIJIEKUCIOrO ra3a U MUHEpAJIbHBIX BELIECTB
pacteHussMu. [luTtaHue >KMBOTHBIX. BHYTpPHUIIOIIOCTHOE M BHYTPUKIIETOYHOE IHILEBAPEHUE.
[IuTanne MO3BOHOYHBIX KUBOTHBIX. OTHENbI MUIIEBAPUTENBbHOTO TpakTa. IlumeBapurenbHbie
xenesbl. [InimeBapurenbHas cucteMa yenoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. [[pixanue sxuBoTHbIX. Jnddysus ra3os uepes
noBepXHOCTh KieTku. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTH. JKabepHoe M n€roynoe
nbpixaHue. JIpIxaHWe€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE
CTpOEHMsI JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUcTeMa uejaoBeka. MexaHusm
BEHTWISILIMU JIETKUX Y NITUI U MJIEKONUTAIOIMUX. Perynanus asixanus. [{pixaTenbHble 00bEMBI.

TpaHcriopT BemIeCTB Yy OpraHu3MoOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHul. Tpancmopt
BEUIECTB Yy JKHMBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpAIEHUsI.  DBOJIOLUOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynanus.

Beinenenne y opraHusMoB. Belnenenue y pacreHuil. BelneneHue 'y  KMBOTHBIX.
CoxpartutenbHble Bakyosnu. Opranbl BbieneHus. Q@uibTpanus, cekpelus M oOpaTHoOe
BCachIBaHHE KaK MEXaHHU3MbI pabOThl OPraHoB BblJeNeHUsA. CBSA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIIBHON CUCTEMAaMM. BrpleneHne y NO3BOHOUYHBIX JKMBOTHBIX M 4enoBeka. [louxw.
Crpoenue u pyHKIMOHNpOoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3zmMoB. Cropbl OakTepuil u
LMCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTtukyna. Cpeacrsa nacCUBHONW U
XUMHYECKOH 3auThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alUTa OpraH1u3Ma
or Oone3Heil. MMMmyHHas cucrema dYenoBeka. KIETOUHBII M TYMOpaJbHBIA WMMYHHUTET.
Bpoxnéuuslii  u  mpuoOpeTéHHBI  crienu@uueckuidi UMMYHHUTET. Teopusi KJIOHAIbHO-
cenextuBHoro umMmmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Poib Bpo)kJIEHHOrO MIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI.

PasnpaxxuMocTb M peryiasuuss y OpraHu3moB. Pa3apakuMocTb y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxnuMocTb M perynsuus y pacteHuil. PocToBble BemiecTBa M uX
3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryisinus y XUBOTHBIX. HepBHas cucrema u eé
OTHENbl. ODBOJIOLMOHHOE YCJIOXHEHHE CTPOCHHMS HEPBHOM CHCTEMBI Y JKHBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduextopHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryisuuss ¥ SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M MX TIOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHJIOKpPUHHOH cucTeM. ['unoranamo-runopuzapHas cucrema.

JdeMoHcTpanun

IToptper: U. I1. I1aBnoB.

Tabmuuel m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreiimme», «OpraHbl [BETKOBBIX pacTeHUil», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHuM pacTeHMID,
«KopueBble cucreMel», «CrtpoeHue ctelns», «CTpoeHHe JHUCTOBOM mNIacTUHKWY, «TkaHU
KUBOTHBIX», «Ckener 4enoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/pixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MbpblleyHas cuctemar,
«BpimenuTenpHas cucremMa», « DHIOKpUHHAs cucTemay, «CTpoeHue MbIib, «MMMyHHTETY,
«KumeunomnonocTtHsiey, «CxeMa NUTaHUA pacTeHui», «KpoBeHOCHbIE cHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruaps», «CTpoeHne nuaHapun», « BHyTpeHHee CTpoeHue N0KIEBOro
yepBs», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHass cuctema nrTun», «HepBHas cuctema MIIEKONHTAIOLIUXY,
«HepsHas cucrema uenosekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOUYHBIX OpPraHU3MOB,
MUKpoOIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OTIEJIOB, BIIaXKHbIE MpENapaThl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opylnoBaHue U1 JIEMOHCTpAlMM IIOYBEHHOTO W BO3AYUIHOIO IUTaHUSA PACTEHUH,
paciiervieHusi Kpaxmaia U OelkoB T1ojA JedcTBHEM (QepMeHTOB, 000pyJoBaHUE s



JEMOHCTPALIUU OIBITOB 0 U3MEPEHNUIO XKU3HEHHON EMKOCTHU JIETKUX, MEXaHNU3Ma JbIXaTEIbHBIX
JBUKEHUI, MOJIEIN FOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JladopaTopHas padora «/3ydyeHue TkaHel pacTeHHID.

JlaGopaTtopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlaGopaTtopnas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoXeHMe U pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecronioe (BKJIK0Yas BEr€TaTUBHOE) U M0JI0BOE. Buibl
0€ecrosoro pa3sMHOKEHH: IOYKOBAaHHE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBAaHHUE.

IlonoBoe pa3smHOxeHue. IlonoBele KieTkHu, wuiau ramersl. Meio3. Craaun Melosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. brosnorndeckuii CMbICI MeH03a U MOJO0BOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe paszputue. ['ameroreHe3 y JKMBOTHBIX. [lojoBble  JKelne3bl.
OO6pa3oBanue W pa3BUTHE TOJOBBIX KiIeTOK. CrmepmaroreHe3 u ooreHes. CTpOeHHE TOJIOBBIX
KIIETOK.

OmnnotoTBOpeHNe U 3MOPHOHAIIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOAOTBOPEHHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTUSl — HAyKa O Pa3BUTHH
opranu3moB. Mopgoeenes — 00na uz 2nagnvix npodiem smopuonoeuu. Konyenyus mopghoecenos
u mooenu mopgoeeneza. Ctanuu >MOproreHe3a >KMBOTHBIX (Ha puMepe Jsrymkn). pobienue.
Tuner apoGnenus. [emepmunuposannoe u neoepmunupogannoe opodaenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKONMUTAIONUX. 3apObIIIeBble JUCTKU (racTpyJssius).
3aknagka OpPraHoB M TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3aumHOe BiMsAHHME YacTel
pasBuBaroIIerocs 3apofpima (3MOpUOHANbHAS MHAYKLUA). 3akiajgka IUlaHa CTPOEHUs
KUBOTHOIO KaKk pe3yJbTal HUEPAPXUYECKUX  B3aMMOJCHCTBUN TE€HOB. BiusHue Ha
SMOPHOHATILHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLICH CpeIbl.

Poct u pasButue >xuBOTHBIX. IlocTamOpuoHanbHbIE nepuoa. Ilpsmoe u Hempsmoe
pasButHe. PasButne ¢ meramopdozomM y O€CHO3BOHOYHBIX M TO3BOHOYHBIX YKMBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOrO M HEMPSIMOTO PA3BUTHS, UX PACIPOCTPAHEHHE B IPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryssiliMd pocTa >KUBOTHBIX M uenoBeka. Cragumn
NOCTAMOPUOHATIBHOTO DPA3BUTUS y KMBOTHBIX M 4YeloBeka. Ilepuonpl OHTOreHe3a uesnoBeKa.
CrapeHnue U cMepTh Kak OMOJIOrMUYECKHE MTPOLIECCHI.

PasmHoxxenne u paszBurue pactenuil. ['amerodur m crmopodur. Meiio3 B >KU3HEHHOM
mukine pacreHuil. OOpaszoBaHue cmop B Tmporecce Meioza. ['ameTorenes y pacTeHHH.
OmnofoTBOpeHNE M PAa3BUTHE pPACTUTEIbHBIX OpraHu3MoB. JIBOIHOE OIUIOAOTBOpEHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHn3MBI PETYJILIUN OHTOTE€HE3a Y PACTCHUM U KUBOTHBIX.

JdeMoHcTpanumn

[Toprpetsr: C. I'. HaBamun, X. IlInemasn.

Tabnuue!l 1 cxeMsl: «BereratuBHOE pa3MHOXKEHHE», « TUIBI 0ECONOro pa3MHOKEHUN,
«Pa3MHOXKEHHE XJIaMUIOMOHAIb», «Pa3MHOXkeHHE H3BIUIEHBD), «Pa3MHOXKEHHE TUIAPBD,
«Meilio3», «Xpomocombl», «Il'amerorenes», «CTpoeHHE SHLIEKIETKM W CIEpMaTO30Uaa»,
«OcHOBHBIE cTanuu OHToreHesa», «lIpsmoe u Hempsmoe pasButue», «Pa3zBurue Mmaiickoro
Kyka», «Passurue capanum», «Pa3Butue narymkm», «/IBOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pactenuit»y, «CTpoeHrne CEeMSH OJHOIOJBHBIX M JIBYJIOJBHBIX PacTeHUiD», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKW3HEHHBIM LHMKI MxXa», <OKW3HEHHBIM LMK MarnopOTHUKA,
«OKW3HEHHBII LMK COCHBIY.



Ob6opynoBaHue: CBETOBON MHUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIEpMaTO30H/I0B,
Mozenb «L{uKi pa3BUTHS JIATYLIKI.

JladopaTtopnasi pabGora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

IIpakTnyeckasi padora «BpIsiBIICHME TPU3HAKOB CXOJCTBA 3apPOIBIIICH MO3BOHOYHBIX
KUBOTHBIX.

JlaGopatopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

HcTtopus craHOBIEHHsS W pa3BUTHA T'€HETHKH Kak Hayku. PaGoter I. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTedyecTBEHHBIX YYEHBIX B pa3BuTuu reHeTuku. Paborer H. K.
Konsrosa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE TEHETUYECKHE TOHATUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, ajlIeNIbHBIE
T€Hbl, aJbTEPHATHBHBbIE NPHU3HAKHU, JOMUHAHTHBIM M pELIECCUBHBIM NpU3HAK, TOMO3MUIOTA,
reTepo3uroTa, 4ucTasi JUHUS, THOpHIbI, TeHOTHr, (QeHOoTun. OCHOBHBIE METOJ]Ibl T€HETHUKH:
TUOPUIOTOTHYECKUH, TUTOIOTUYECKUNA, MOJEKYIISIPHO-T€HETHUECKHIA.

JdeMoHcTpanun

IToptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. . Basuiios, A. H.
benozepckuit, I'. JI. Kapnieuenko, FO. A. ®ununuenxo, H. B. Tumodeer-PecoBckuii.

Tabmuip! u cxembl: «MeTobl TeHeTUKN», «CXEMBI CKpEIIMBAHUS.

JladopaTopnasi padora «/[po3odmia kak 00bEKT TCHETUUECKHUX UCCIEIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiBanue. IlepBeiii 3akoH MeHaens — 3akoH €IMHOOOpPA3Ms
ruOpuoB mepBoro nokosenus. IlpaBuino nomuHupoBanus. Bropoil 3akon Menzaens — 3akoH
pacuienyieHus npu3HakoB. L{uTonoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpelMBanus. I'unoresa
YHCTOTHI FaMeET.

AHanmuzupytomee  ckpemuBaHue.  [IpoMeXyTouHBI ~ XapakTep  HacieOBaHMS.
Pacmienienue npu3HaKkoB IPU HETIOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3akOH HE3aBHCHMOTO

HACJIeTOBaHUsI MPU3HAKOB. L{uTomornvyeckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHMS.

CuemienHoe HacienoBaHue npu3HakoB. PaboTer T. Moprana. CrienieHHoe Hacie/I0BaHUE
TE€HOB, HAPYUIEHUE CLETUIEHUS MEXAY F'€HaMU. XPOMOCOMHAsl TEOPUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIH MEXaHHM3M OIpPEACNICHUs Mojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli M TreTeporaMeTHbI Ioji. ['eHeTndeckas CTpyKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HakoB, CUEIUICHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneldoTponusi — MHOXKECTBEHHOE [IEMCTBUE TEHA.
MHOKECTBEHHbI ajuieu3M. B3auMonencTBue HeaulebHbIX TeHOB. KoMIIeMEeHTapHOCTD.
Onucras. [lonumepusi.

'eneTnueckuid KOHTPOJb pa3BUTHUS PACTEHUM, S>KUBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3HONOTHYECKUX TIPOIIECCOB, TIOBENCHUS W KOTHUTUBHBIX (yHKuuid. ['eHeTmdeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHS «XO3SWH — MapasuT» M «XO35SUH —
MUKpOOHOM». ['eHeTHYeCKHre acreKThl KOHTPOJIS M U3MEHEHHUs! HACJIeICTBEHHOW MH(GOpMAIIH B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemoHcTpaunu

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



Tabmuuel u cxemsl: «IlepBblit U BTOpO 3akoHBI Menaens», «Tpetuil 3akoH Menaens»,
«AHanu3upylollee ckpemubanuey», «HenonaHoe nomuHupoBanue», « CLEIIEHHOE Hacle0BaHUe
MIPU3HAKOB y 1po3o¢uib», «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapruotun apo3oduis,
«Kapuotun ntunel», « MHOKECTBEHHBIN allIenn3My, « B3anmoneiicTBre reHoBy.

O6opynoBaHue: MOJENb ISl IEMOHCTpAIMM 3aKOHOB €IMHOOOpa3usi THOPUIOB NEPBOTO
MOKOJICHUS] U PACLICIUVIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPAllUM 3aKOHAa HE3aBHUCHUMOTO
HacCJEeA0BaHUS MMPU3HAKOB, MOJENb IS JEMOHCTPALMU CLEIUICHHOTO HACJIEI0BAHMS TPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKponpenapat: «po3odpumnay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30UITBD.

IIpakTnyeckas paGora «M3ydeHue pe3yiabTaToB AUTHOPUAHOIO CKPELIMBAHUS Y
TPO30(PHITBD.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

BaumopeiictBue reHotuna M cpeabl npu GopMupoBaHud ¢GeHotumna. M3MeHYHBOCTh
npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHbIE TNpPU3HAKU. Buasl  HU3MEHYMBOCTH:
HEHACJICJICTBEHHAS M HACJIEICTBEHHASI.

MonudurkanroHHas U3MEHYUBOCTh. Ponb cpenbl B (OPMUPOBAHUN MOAU(PUKAITUOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuanmoHHbslll psn v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOTU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'eHoTnnuueckass n3MeHUYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW WM3MEHYMBOCTH. Bubl
TFeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KoMbOunatuBHass M3MeHYMBOCTh. Meilo3 M MOJOBOM Mpollecc — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUU T€HETHUUYECKOTO Pa3HOOOpasus
B IIpeJieax OJJHOrO BU/A.

MyTaimonHasi W3MEHYMBOCTb. BHIbI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M MHAYLUPOBAaHHBbIE MyTallUW. SepHblE U LUTOIUIA3MaTHYECKHE MYTAal|H.
CoMaruyeckue M TOJOBble MyTanuu. [IpuuMHBI BO3HUKHOBEHUS MyTaluid. MyTareHbl U UX
BIIMSIHAE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MYTAIL[MOHHOTO Mpouecca. 3aKOH IOMOJOTHYECKHUX
psgoB B HacneacTBeHHOM wusmeHunBocTH (H.M. BasunoB). BHesnepHas wu3MeHYMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3MUEHOMUKA, POJb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdeMoHcTpanun

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

Tabmumpl 1 cxembl: «Buapl W3MEHYHMBOCTH», «MoaudukanmoHHas W3MEHYUBOCTHY,
«KomMOMHaTUBHAsS  M3MEHYMBOCTBY,  «Meiio3», «Onnoa0TBOPEHUEY, «I'eHeTnueckue
3a0o0JieBaHuUs YenoBeKay, « Buabsl MyTanuity.

O6opynoBanue: KHUBble M TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpadum) >KMBOTHBIX C pa3IMYHBIMHU BUAAMU U3MEHUHNBOCTH.

JlabopaTopnasi pabora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOIUGMUKAIMOHHOU
n3MeHunBOCTH. [locTpoeHre BapUallMOHHOTO psifia U BapUAILMOHHON KPUBOW».

IIpakTnyeckas padora «MyTanuu y Apo30¢uiIbl (Ha TOTOBBIX MUKPOITPETIapaTax ).

Tema 14. I'eHeTnKa Yen0BeKa

Kapuotun uenoBeka. MexayHapoaHass NporpaMMa HCCIEIOBAHHUS TI'€HOMA 4YeJIOBEKa.
Metoapl M3y4eHHs] TEHETUKH YEJIOBEKA: TCHEATOTUUECKHM, OJIM3HEIIOBbIN, IUTOTCHETHUCCKHUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuil. COBpPEMEHHOE OIpenesieHue



TEHOTHUINA: IOJHOT€HOMHOE CEKBEHHUPOBAHUE, I'€HOTHUIMPOBAHUE, B TOM YHUCIE C IOMOILBIO
[MI[P-ananu3a. HacnencrBennsle 3a0ojeBaHUs 4deloBeKa. [ €HHbIE M XPOMOCOMHBIE O0JIe3HU
YyeloBeKka. boJie3HW ¢ HacleCTBEHHOW MPeApacroioKeHHOCThI0. 3HAYeHUE MEAUIIMHCKON
TeHETUKH B NPEJOTBPAIICHUHM U JICYEHWU TEeHEeTHYeCKHX 3abojeBaHUil yenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETHYECKOTO TIpy3ay.
DTUYecKHe acreKThl UCCleA0BaHUN B 00JaCTH PelaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl MOBBINICHHONW YYyBCTBUTEIBHOCTH YelOBEKa K (DU3HUECKOMY U
XMMHMUYECKOMY 3arpsA3HEHMIO OKpYyXkarolel cpenpl. ['eHeTnueckas NpeapacioioKeHHOCTb
YeJI0BEKA K MATOJIOTUSAM.

JdeMoHcTpanun

Tabmuupl u cxemsl: «Kapuotun uenoBeka», «MeToabl M3y4eHHsS T€HETHUKU YEJIOBEKA»,
«I"eneTnueckue 3a00J€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBiieHuE U aHAJIU3 POIAOCIOBHOM.

Tema 15. Cenrekuusi Opranu3mMoB

JlomecTukanus M cenekuus. 3apoKICHHUE CENEKIMH M JoMecTukanuu. Yuenwe H. H.
Basuiosa o LleHTpax mpoucX0okIeHUsI 1 MHOT000pasus KyJIbTypHBIX pacTeHUl. Poib cenexiuu
B CO3JaHMM COPTOB pPAcCTeHUH U Topox KHUBOTHbIX. CopT, mNopoaa, IITaMM. 3aKOH
TOMOJIOTMYECKUX PSIAOB B HaciencTBeHHOW u3meHunBoctr H. M. BaBunosa, ero 3HaueHue s
CENEKIIMOHHON PabOTHI.

Mertoapl ceneKIMoHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM W MHAMBUIAYATbHBIH.
Otarnbl KOMOWHAIIMOHHOM cenekinuu. VcneiTanne mpousBoauTenel mo motoMctBy. OTOop 1o
TEHOTHUITY C MTOMOIIIBIO OLIEHKH (PeHOTUIIAa TOTOMCTBA M OTOOP 10 TEHOTHITY C TIOMOIIbIO aHalIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENEKIMOHHOW paboThl. PamuarnuoHHbll U
XUMHUYECKUH MyTareHe3 Kak MCTOYHHUK MYTalUd Yy KyJIbTypHBIX (OPM OpraHU3MOB.
Hcnonp30BaHne T€HOMHOTO PEJAKTUPOBAHHMA M MeToAoB pekomMOMHaHTHRIX JIHK s
MIOJIYYEHUS UCXOJHOTO MaTepHralla Jisl CEJICKIUU.

[lonyuyenne mnonummonnoB. BHyTpuBumoBas rubpuauzanusa. bBIM3KOpOACTBEHHOE
CKpelllMBaHue, Wi HHOpuANHT. HepoacTBeHHOe ckpeluBanue, Wik aytopuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBaHue Trerepo3uca B cenekuud. OTnanéHHas THOpUAM3AIIMSL.
[Ipeogonenue Oecriogusi MEXBHIOBBIX THOpPHIOB. JlOCTHIKEHHS CEJEKIUH pacTeHUH U
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHME M H3Y4YEHHE T€HETHMYECKHX PECypCOB KyJIbTYPHBIX PACTEHUH U HMX JUKUX
poauueit At co31aHusl HOBBIX COPTOB M THOPUIOB CEIIbCKOXO3SHCTBEHHBIX KYJBTYp. M3yueHue,
coxpaneHue u YnpasieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCIMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCm8yIouux U co30aHUusl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl u
nepcneKmueHbIX MexHON02Ul.

JdemoHcTpannun

IToptpersr: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuups! u cxembl: «L{eHTpbI MPOUCXOXKACHNUS U MHOTOOOpa3usi KyJbTYypHBIX PACTEHHID,
«3aKOH TOMOJIOTMUECKHUX pSAIOB B HACIEACTBEHHONM M3MEHUMBOCTH», «METOIbl CEJIEKIHUNY,
«Otnanénnas rudpuauzamnusy, «MyTarenes».

JlaboparopHasi padora «/3ydyeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJA AOMAIIHUX
KUBOTHBIX».



JlabopaTopHasi padora «/3ydueHne METOJJOB CEJIEKIIUU PACTCHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHui».

IKkcKypeust «OCHOBHBIE METOJbI M JTOCTHXKEHHS CEJIEKIIMHM PAacTeHUN M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA Y4aCTOK, B TEIUIMYHOE
XO035IIICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTrexHo10rus ¥ CHHTETHYECKAs OMOJIOTHSA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOIMM, — KIJIETOYHbIE U TKaHEBbIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. TpaauiuoHHass OWOTEXHOJIOTHS: XJiebomeueHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouosornueckuit cuute3. OOBEKThI
MHUKPOOHOJIOTHYECKHUX TeXHOJIOTHH. [Ipon3BoaCcTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanve  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WU3MEHEHHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIBIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COAEP KAINX
HE BCTpeyaronmecs B Mpupoie OMOCUHTETHUECKHE My TH.

Knerounas mHxeHepuss. MeTonbl KyJbTypbl KIETOK M TKAaHEH PAaCTCHMM M KUBOTHBIX.
Kpunobanku. Comartnueckass rudpuausanuss U comarudeckuil smOpuoreHes. Vcnosb3oBaHue
raluiouJ0B B CEJIEKLUU PACTeHUU. [lonyuenue MOHOKNOHANbHbIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX aumumen 6 meouyure. VICKycCTBEHHOE OIUIOJAOTBOPEHHUE.
PexoHCTpyKIIMSI SHMLEKIETOK W KIOHMPOBAHHWE >KMBOTHBIX. METOX TpaHCIUIAHTALMU SIAEP
KIETOK. Texwonocuu 0300po6neHus, KyIbMueUpoGaHUs U MUKPOKIOHANILHO20 DPA3SMHOICEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasA U IeHHasl MH)XXeHepHs. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHbIX JAHK. Cozdanue mpanceennvix opeanuzmos. JJoCTUXKEHUS U NEPCIIEKTUBBI
XPOMOCOMHOW M TEHHOW MHXEHEPHH. OKOJOTHYECKHE W STUYECKHEe TMpoOJieMbl TE€HHOH
UHXEHEPUHU.

Menumackue ouorexnonoruu. Ilocrrenomuast udposas meaununa. [1LP-nmuarnoctuka.
MeTa0o00MHBIN aHAIN3, TEHOLIEHTPUYECKUN aHAJIU3 POTEOMa YeIOBeKa JIJIsl OEHKU COCTOSTHUS
ero 310poBbd. Mcronb3oBaHME CTBOJIOBBIX KJIETOK. TaprerHas Ttepanust paka. 3D-
OMOMHXEeHepHsl [UIsl pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3/1aHHsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TpPEXMEPHOro OUONPUHTHHIA H
ckaddonauHra Ui pelieHus 3a1a4 NepcoHaATM3UPOBAHHON MeIUIMHBI.

Co3maHue BEKTOPHBIX BAaKIMH C LENbI0 OOecredeHuss KOMOWHUPOBAHHOM 3aIlUTBl OT
Bo30yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimoHupoanus PHK-
COJIep KALNX BUPYCOB, BHI3BIBAIOIIMX 0COOO0 OMacHbIe 3a00JIeBaHMs YeIOBEeKa U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuusr u cxembl: «Mcrnonb3oBaHME  MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOACTBEY, «Kierounas nHxeHepusn», «l 'eHHas HHKEHEPH.

JladopaTopnasi padora «/3yueHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

Jkckypenst «broTexHoI0rMs — BaKHEHIIas IPOU3BOANTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIONUOHHBIX MPeEACTABJIEHU B 0M0JI0TUNI
OpomonnoHHasa Teopus Y. [lapBuHa. [Ipeanocsiikn BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4dHas aedarenbHocTh Y. JlapBuHa.



JIBwkyme cuibl SBomOIMH BuaoB 1o Y. JlapBuHy (BbICOKass HWHTCHCHBHOCTh
Pa3MHOKEHHUSI OpPraHWU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHueckoit Teopuu 3o (CTD). HelitpanbHast TeOprs SBOJIOINH.
CoBpeMeHHas: HBOJIIOLIMOHHAS OMOJIOTHS. 3HAYEHHE HBOJIIOIIMOHHOW TEOpUH B (HOpMHpPOBaAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemMoHcTpannu

IToptpersr: Apuctorens, K. Jlunnen, XK. b. Jlamapk, O. K. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, 1. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabmuupsr u cxembl: «Cucrema xuBoi npupoasl (no K. JIunuer)», «JlecTHuIa KMBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS NPUCTIOCOONICHUH y pacTeHUd u
*)UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y. lapsunay, «Haxoaku Y.
HNapsuna», «Dopmbel O60ppOBI 3a cymiecTBOBaHue», «llopoasl romy6Geit», «MuHoroobpaszue
KyJbTYpHBIX (popM KamycTel», «[lopoabl foMalHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBWXKYIIUX CHUJ 3BOJOUUNY, «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Boaonus u eé pe3yabTaTbl

[Momynsiuust kak sjeMeHTapHas enuHuua 3BojolrU. COBpPEMEHHbBIE METOAbl OIIEHKHU
TEHETHUYECKOTO Pa3sHOOOpa3Hs U CTPYKTYphI Momysannii. I3MeHeHne reHooHIa MOIyJISIIuN KaK
AJIEMEHTAPHOE HBOJIOIIMOHHOE SIBJICHUE. 3aKOH TreHeThdeckoro paBHoBecusi k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (PAKTOPBI (IBIKYIIME CHIIBI) HBOMIOUMUA. MyTallMOHHBIA MpoIliecc.
KombOunatuBHas usmeHunBOCTh. [lpeii reHOB — ciiydailiHble HEHAIpaBJIEHHBIE HM3MEHEHUS
qacToT ayuienedt B momymsuusx. Oddekr ocHoBarens. Iggexm OymuvliouHo20 2opaviuKa.
CHuoicenue eenemuuecko2o pasHoobpasus: npuyunvl u cireocmeus. Ilposenenue s¢ghexma
Opetiha 2cenos 6 Oonvwux u manvix nonynayusx. Mwurpanuu. VB0nsSmus  MOMYJISIU:
reorpaduyeckas (MpocTpaHCTBEHHAS ), OMOJIOTrHYecKast (PEpoyKTUBHAS).

EctecTBeHnbIii 0TOOp — Hampapisronuii (akTop 3BodrONKMKA. DOPMBI €CTECTBEHHOTO
oTOopa: IBMXKYLIUM, CTaOMIM3UPYIOMIMMA, pa3peiBatomuid (qu3pynTuBHBI). [lomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0MeHHOCTh OpPraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONUN. BO3HUKHOBEHHE
npucnocoOneHuit y opranu3smMoB. Apomopho3sl U uanoanantanuu. Ilpumeps npucrnocoOnenuit
y OpraHusMoB: Mop¢osoruueckue, (HU3NOIOTHUYECKUue, OHOXMMUYECKHUE, TOBEIEHUYECKHUE.
OTHOCUTENIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT MHKPOAIBOJIOLHU.
M3onmsums — wirodeBoit ¢akrtop BumooOpasoBanusa. [lytm u cmocoObl BHI000pa30BaHUS:
ajutonaTpuueckoe  (reorpauyeckoe), CHUMITATPUYECKOE (IKOJIOTHUECKOE), «MTHOBEHHOE)
(monummonau3anus, Ttuopuan3anus). JJmTuTenbHOCTh BOTIOIMOHHBIX TTPOIECCOB.

Mexanu3mbl (OpPMUPOBAHUS OUOIOTHYECKOTO Pa3HO00pa3Hsl.

Ponp 3BomOLMOHHOM OHoOJOrMM B pa3paboTKe HAy4yHBIX METOJOB COXPaHEHHS
O6uopazHooOpazusi. MUKPOIBOIIONMS U KOIBOJIOIMS Mapa3uTOB M HX X031€B. MeXaHU3MBI
(hOpMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanun

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabnuups! u cxembl: «MyTallMOHHAsE U3MEHYUBOCTHY, «[lomynsuoHHas CTpyKTypa BUAay,
«Cxema mposiBieHHs 3akoHa Xapau—BaitHOepra», «/IBwKymine CHIBI  DBOJIOLUNY,



«OKoJorMYecKasl H30JIALUS TOMyJSIUMi ceBaHCKOW ¢openuy, «['eorpaduueckas wuzomsaus
JMCTBEHHHIIBI CHOMPCKON W JINCTBEHHHUIIBI JaypcKoi», «[lomynsannonHbsie BOTHBI YHCICHHOCTH
XHITHUKOB W KepTB», «Cxema JeiCTBUS eCTeCTBEHHOro orOopa», «Dopmbl OOphOBI 3a
CYLLECTBOBAHUE, «HaycTpuanbHbIi MEJIaHU3M», «Kussle HCKOIIaeMbIE,
«ITokpoBUTENBCTBEHHAS OKpacka >XHMBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIXY,
«®Puznonoruyeckue agantanumn», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kputepun Buga», «Bugsl-nBoitHukn», «CtpykTypa Buaa B mpupoge», «CrocoObl
BunooOpazoBanusi», «l'eorpaduyeckoe BumooOpazoBaHue TpPEX BUAOB  JIAHABIIIEH,
«DKOJOrMYecKoe BHJI000pa3oBaHUE BUJOB CHUHUID, «llomumionnsl pactenuity, «KamycTHo-
peneyHslid THOPUIY.

ObopynoBanue: repbdapurl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeu C
IIPUMEpaMHU Pa3InYHbIX MPHUCIOCOOJEHUM, uydena NTHULl U 3Bepeil pa3HbIX BHIOB, repodapuu
pacTeHui OJM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIME CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BbIsiBIIeHNEe H3MEHYUBOCTH Yy 0COOEH OJTHOTO BUAAY.

JlaGopaTtopnas pabora «IIpucrnocobneHus OpraHU3MOB W HUX OTHOCHUTEIIbHAs
1[EIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. MakposBosonus U eé pe3yabTaThl

MeTtop! H3ydeHHst MakpodBoJtonu. [laneonTonornueckre MeTo1bl U3y4eHus IBOJIOLINH.
Ilepexoanslie GopMbl U GUIOTEHETUYECKHE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomonuu. CpaBHeHue @uopbl U (dayHbl
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckne obnactu 3eman. BUgbl-sHIEMUKH U PETUKTBHI.

OMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOAbl M3YYEHHUS 3BOJIIOLUU.
I'eHeTnueckue MEXaHU3MbI 3BOJIOLMN OHTOIEHE3a W TIOSABJICHUS HBOJIOLMOHHBIX HOBLIECTB.
I'oMosiornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyaMMeHTapHbIE OpraHel U aTaBU3Mbl. MOJIEKYIISIpHO-
reHeTH4YecKkue, OHOXMMHUYECKHE M  MaTeMaTHYEeCKME METOJbl M3Y4YEHHUS  SBOJIOLUU.
I'omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBHEB.

XpOMOCOMHBIE MYTAllUH U 3BOJIOLMS TEHOMOB.

O6mme 3aKOHOMEpPHOCTH (TMpaBwia) dBoJOUMH. [Ipunyun  cmenvl  QYHKYuUl.
HeoGpatumocTs 3BooLuH. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB HBOJIOLHH.

JdemMoHcTpannu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabnuie! U cxembl: « PUITOTEHETUYECKUN PAJ] JIOLIAIN», KAPXEONTEPUKCY, «3Bepo3yOnie
smeps», «Creronedansy, «Punnodurey, «CemeHHbIe MAanOpOTHUKWY», «buoreorpaduueckue
30HBI 3emin», «Jlpeiid KoHTHHEHTOB», «PemukTel», «HauanpHBIE CTaguM SMOPUOHAILHOTO
pa3sBUTHS  TMO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AHAIOTUYHBIE  OpraHb»,
«PymumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpbHI YelloBeKa M MMMMaH3e», «[naBHbIe
HarpaBJIeHUs 3BOITIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSDKHM HMCKONAeMbIX OCTaTKOB OPIaHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHBIX OpraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IIpouncxoxaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble THIIOTE3BI NPOMCXOXKIEHHUS XU3HM Ha 3emse. AOuoreHe3 M NaHCIEPMUs.
JloHay4HbIe NPEACTaBICHUS O 3apOKICHHUU XHU3HHM (KpealuoHu3M). ['Mmnore3a mocTosHHOTrO
CaM03apOKJIeHUs )KU3HU U €€ onpoBepxkenue oneitamu @. Penn, JI. Cnannannanwy, JI. [lacrepa.
ITponcxoxaeHue Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHuueckou 3Boouu. [1nanerapnas (reosorudeckas) BOJTIOLHUS.
Xumudeckas: 3BONIONMSA. AOWOTEHHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHX.
Omeir C. Munnepa u I'. KOpu. OOpazoBanue mnoiauMepoB u3 MoHOMepoB. KoarepBarHas
runotre3a A. M. Omapuna, rumore3a mnepBuyHoro OynboHa JIk. XomjaeiHa, TeHeTHdecKas
runore3a . Mémrepa. Pubo3umber (T. Yek) um rumore3a «wmupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Ucropuss 3emnum u Metonsl €€ wuszydeHus. Vckonmaemble OpPraHMYeCKHE OCTaTKH.
I'eoxpononorus u e€ Meroasl. OTHOCUTENbHAsE ©  aOCOJIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, HIEPUOJIBI, STTOXH.

HavanbHble sTansl opranndeckoi sBostounu. IlosBieHne u 3BOIOLMS NEPBBIX KIIETOK.
OBomonus Metabonu3ma. Bo3HMKHOBeHHME MepBBIX dKocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KaK aHajlor TepBbIX Ha 3emie cooOmiecTB. Ctpomartonuthl. IIpokapuoTel u
3YKapuOTHI.

[IpoucxoxaeHrue 3ykapuoT (cUMOHMOTreHe3). DBONIOIMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPyl
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE STambl IBOJIOLMU BBICHINX pacTeHUil. OcHOBHBIE apoMopdo3bl PACTEHUI.
Beixon pacrenuii Ha cymry. llosiBieHue CHOpPOBBIX pPACTEHMM M 3aBOCBAaHUE HMMH CYLIH.
Cemennble pacteHus. [IpoucxoxieHne BETKOBBIX pacTEHU.

OcHOBHBIE 3Tambl 3BOJIIOIMHU KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBrie XopaoBbIe
XKUBOTHBIE. JKU3Hb B BOJIe. DBOMIONMS MO3BOHOUYHBIX. [Ipoucxoxknenune ampuduii U penTuiImii.
[Ipoucxoxaenue miekonuraromux v ntull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U TTIO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3ButHe xnu3HM Ha 3emiie 10 3paM U NEPUOaM: apXel, MPOTEPO30H, NaIe0301, ME3030H,
KaiiHO30M. OOmias XapakTepuCTHKa KJIMMara M Treojiornyeckux mponecco. [losBienue u
pacuBeT XapaKTEpHBIX OPraHHW3MOB. YTJIEOOpa30BaHUE: €ro YCIOBHUS M BIMSHHME Ha Ta30BbII
cocTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3UCHI Mponuioro. [IpuyuHbl W CieacTBus
MaccoBbIX BbIMHpaHHi. COBpEeMEHHBIH SKOJIOTHUECKUN KpHU3HC, ero ocobeHHocTH. [Ipobrnema
COXpaHeHHus1 OMopa3zHooOpa3us Ha 3emiie.

CoBpeMmeHHas cucTemMa opraHudeckoro mupa. [IpuHIHNIBI KiaccuuKauy OpraHu3MoB.
OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI OPTraHU3MOB.

JdeMoHcTpanun

[Moptpersr: ®@. Penun, JI. Cniannannanu, JI. [Macrep, U. 1. Meunukos, A. U. Onapun, JIx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr n cxembr: «Cxema omnbita @. Penmy, «Cxema ombita JI. Tlactepa mo mzydeHuro
caMo3apokJeHus xu3Hu», «Cxema omnbita C. Mumnepa, I'. FOpu», «3Ttanel HeopraHu4eckoi
3BONIOLMNY, «I'eoxpoHOomornueckas mikana», «HauvaapHble 3Tanbl OpraHUYECKOW 3BOJIOLMN,
«Cxema oOpa3oBaHHs JyKapuHOT NyTéM cuMOHWOreHe3a», «CucTemMa JKWUBOM MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmopuUTH», «OTHOKIETOYHBIC
Bojiopocin», «MHorokierounsle Boaopociaw», «Mxmy», «IlanopoTHukn», «lomoceMeHHbIe
pacteHusi», «Opranbl IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKUBOTHOTO MHUPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmme», «Kumeunonomoctaeie», «llmockue uepBm»,
«YneHucToHOTHEY, «PBIOEIY, «3eMHOBOJIHBICY, «ITpecMbIkaromuecs», «IITrme,
«Mnekonuraromue», «Pa3Burhe KU3HM B apxXeuckou dpe», «PasBurhe Ku3HM B



MPOTEPO3OMCKON 3pe», «Pa3BuTue KHW3HM B TAJNCO30MCKOM 3pey», «Pa3BuTHE KU3HH B
Me3030HCcKOil 3pe», «Pa3Butue XU3HM B KailHO30Mckoil spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHPAY.

O6opynoBanue: repOapuu pacTEeHUI pa3IMYHBIX OTIENIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHbBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH HIJIOKOYKHUX, CKEJIEThI
MO3BOHOYHBIX WBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKIUH OKAMEHEIOCTEH, MOJIE3HBIX
HCKOIIA€MBbIX, MYJISKM OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa sn1aGopatopHas padora «MoaenupoBanue onbiToB Mumnepa—tOpu 1o
M3yUYEHHIO Aa0MOT€HHOT0 CHHTE3a OpPraHWYECKUX COSAMHEHH B MEpPBUYHOI aTMochepe».

JladbopaTtopnasi pabora «M3yueHne u ONMMCaHUE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHHU3MOB.

IlpakTuueckass paGora «l3yyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHM Pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «l3ydyenne ocoOEHHOCTEM CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IlpoucxoxaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nens! u 3agaun aHTpONOI0rMU. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPENCTaBICHUM O MPOUCXOXACHUM YEJIOBEKA. PENMIrvo3HbIE BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxoncTtBo yenoBeKka C  JKMBOTHBIMHU. CHCTEMAaTHYECKOE IIOJIOKEHHE  4YEJIOBEKa.
CBuneTenbcTBa CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIbHO-MOPQOIOTHYECKUE,
aMOpHooTHYecKne, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIuYmsi dYeloBEeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNEe M KOMILJIEKC CBA3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIBHOW CHCTEMBI.

JBmwxymme  cunbl  ((pakTopel)  aHTpONOreHe3a:  OMOJIOTHYECKHE,  COLUAJbHBIC.
CooTHoreHne OMOJIOTHYECKUX U COLMATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHbIE CTauU aHTpornoreHe3a. PanHue deaoBekooOpas3Hble 00e3bsiHbI (IIPOKOHCYIIbI)
U paHHHE TOHTH/IbI — OOLIME MPEIKH YEI0BEKOOOPA3HBIX 00€3bsSH U JII0IEH. ABCTPAIIONUTEKH —
JBYHOTHE TMpEIKHU Jroaei. YemoBek yMenbld, MepBble M3rOTOBJIEHUS Opyauid Tpyna. YenoBek
MPSIMOXOJSAIINM 1 TepBbIN BBIXOJ JtoJel 3a npeaensl Adpuku. Yenoek reiaenbOeprekuii —
oOIIHii MIPeIOK HeaHAEPTAILCKOTO YEIOBEKa U YeNIOBEKa pasyMHOT0. UelnoBek HeaHAepTalbCKHit
KaK BHJI JIOAEH XOJOJHOTO KiMMarta. YemoBeK pa3yMHbIH COBPEMEHHOIO THINA, JIEHHCOBCKUMI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMHUKa.

DOBOJIIOLUS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSAIUSAX YEIOBEKa.
MyTanmoHHbI# nporiece U monmuMopusM. [lomynsinnoHHbIE BOJIHBL, Apeid reHoB, MUTpanus u
«3¢dexT OCHOBATEINS» B MOMYJISALHUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckne packl. [lonsitue o pace. bombmme pacel: eBporeongHas (eBpasuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpUAIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
MyTH pacceleHus uYeloBeKa Mo IuiaHere. EnumHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOjIeHHOCTh, ueloBeKa K  pa3HbIM  yCIOBUSIM
OKpy>Katomiel cpezpl. Bnusinue reorpaduueckoil cpenbl u apeiida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeTTOBeKa.

MexXaucuuIuIMHapHbIe  METOAbl B (U3MUecKoil  (OMOJIOTHYECKOW) aHTPOTIOIOTHH.
OBOJNIONMOHHAS ~ AHTPONOJIOTUS W MAJ€OAHTPOIOJIOTUS  YEJIIOBEYECKUX  MOMYJISALUI.
buoconmaneHple  HWcclieqoBaHUSA — NPUPOABI  4YenoBeka.  MccimenoBaHue — KOIBOIIOLUHU
OMOJIOrMUYECKOT0 U COIUAIIBHOTO B YEJIOBEKE.

JdemoHcTpaunu



IToprpersr: Y. apsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToAbl aHTPOMOJOTHUM», «[OJIOBHOW MO3T  YEJIOBEKa,
«YenoBexkooOpas3Hble 00€3bsiHBI», «CKEJleT 4eloBeKa W CKEJeT MIMMIaH3e», «PyauMeHTel u
aTaBU3MbDY, «JIBWKyIlME CHJIBI aAHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenbiin», «UeloBeK mpsiMOXOISIIHi, «J[eHICOBCKUN YEIOBEKY
«Heannepranbup», «KpomanboHub», «llpeaku dvenoBekay, «ITalbl 3BOJIIOLUH UYEJIOBEKAY,
«Pacel uenoBekay.

ObopynoBanue: MyJISDKM OKaMEHENIOCTEH, MPEeMETOB MaTepPUaTbHON KyJIbTYpPbl MPEAKOB
4ejoBeka, penpoaykiuu (pororpaduu) KapTUH € MHQPOIOTMYECKMMHU U OHONeHcKuMU
CIO)KETaMH TIPOMCXOXKICHUS YelloBeKa, (hoTorpaduu HaXOJOK MCKOIAEMBIX OCTaTKOB UYEIIOBEKa,
CKEJIET YeJIOBeKa, MOJIENIb Yepera 4eJOBeKa M uepena HIMMIIaH3€, MOJENIb KUCTH YeloBeKa U
KHCTH IIAMITaH3€, MOJIETIN TOPCA MIPEAKOB YEJIOBEKA.

JladbopaTopnasi pabGora «M3yueHne OCOOCHHOCTEM CTPOEHHUS CKeJeTa 4YeJIOBEKa,
CBSA3aHHBIX C MIPIMOXOKIACHUEM.

IIpakTHyeckas padora «/3yueHne s3KOJIOTMYECKUX adanTallil YeTOBEKa.

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOLUICHHSIX OPraHM3MOB H
HAJ0PraHU3MEHHbIX CHCTEM C OKPY KaloueHl cpeaou

3apokaeHue W pasBuTHe 3Kojoruu B Tpymax A. I'ymbompara, K. ®@. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnmu, B. H. CykauéBa. Pa3genst u 3amaum sxonoruu. CBsi3b
9KOJIOTUH C APYTMMH HayKaMHu.

Metoapl skonoruu. IloneBbie HaOmOneHUSA. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
naboparopHbele. MoenupoBaHrue B SKOJOTUU. MOHUTOPUHT OKpY’KalOIIeH Cpelbl: JIOKaIbHBIH,
PErMOHANILHBIN U TJI00aTbHBIN.

3HaueHUE SKOJIOTMYECKHMX 3HAHUHM JUIsl 4YeJOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBSI3€M 4YelloBedYecTBa € MNpHuponoll. POpMHUpPOBAHME SKOJIOTMUECKON KyJIbTYphl H
9KOJIOTMYECKOM IrPaMOTHOCTH HaceJeHUsI.

JdeMoHcTpanun

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxeMmsl: «Pa3gensl sxonorun», «MeToabl skonorun», «Cxema MOHUTOpPUHTA
OKPY’KaIoIEeH Cpeb».

JlabopaTopHasi padora «/3ydyeHne METOJ0B SKOJIOTMUYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpefa o0MTAHUSA

Okonornveckne (akTopel W 3aKOHOMEPHOCTH WX JeiictBus.  Kimaccudukarms
HKOJIOTHYECKUX  (aKTOpOB:  aOMOTHUECKHEe, OWOTHYeCKHe, aHTponoreHsneie.  OOmue
3aKOHOMEPHOCTH JACUCTBUS dKojorndeckux ¢aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTECHOOMOHTHBIC OPTAHU3MBI.

Abunotndeckue (axktopsl. CBeT Kak dKoIOTUYecKuil gaktop. [leficTBie pa3HbIX y4acTKOB
COJIHEYHOIO CIEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM U >KMUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CurHanbHas poiib cBera. doTonepuoausm.

Temmnepatypa kak skonorndeckuid Qaxrop. JlelicTBue TeMIepaTrypbl Ha OpPTaHHU3MBI.
[oikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsaocTh Kak skonormueckuil dakrtop. [IpucmocoOnenus pacTeHUil K TOIePKAHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHHIO K Boje. IlpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXXHUMA.



Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, TMOYBEHHAs, IIyOWHHAs
MOJTIOYBEHHAs, BHYTPHOPraHU3MEHHas. DHU3MKO-XHUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocoOieHnst OpraHu3MoB K KU3HU B Pa3HbIX CPEAAX.

buonornueckue putmbl. BHenHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Iprcnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHUSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3MoB. [lonarue o xu3HeHHOU ¢dopme. XKuzneHHsie Gopmbl
pacTeHui: JaepeBbsi, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPAaBbl, OJIHOJIETHHE TPABBI.
Kuznennole (GOpMbI KUBOTHBIX: THAPOOHOHTHI, T'€OOMOHTHI, a’pOoOMOHTHL. OcobeHHOCTH
CTpoeHUs 1 00pa3a KU3HH.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYPEHIIHS,
XHITHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxyjeOHW4YecTBO). Herpoduueckne  B3ammonmeWcTBHs  (TOMHYECKHE,
dbopuueckue, (pabpuyeckue). 3HadueHHE OMOTHYECKUX B3aWMOJCHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [[puHIIUT KOHKYPEHTHOTO UCKITIOYSHHS.

JdemMoHcTpannu

Tabnuuer u cxembl: «OKonorudeckue (Hakropel», «CBETOBOU CHEKTPY», «DKOJOTHYECKHE
IpyNIbl )KUBOTHBIX 10 OTHOUIEHUIO K CBETY», « T€IUIOKPOBHBIE KUBOTHBIEY, «XO0JIOJIHOKPOBHBIE
KHUBOTHbIE», «DU3MOJOTMYECKUE aJalTalluyd >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mel», « KuzHennsie Gpopmbl pactenuit», « KnzHeHHbIE (OPMBI KUBOTHBIXY,
«IJKocucTeMa IIHUPOKOIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOWHOTO Jiecayn, «llemu nmuraHusy,
«XwumanuectBoy, «Ilapasutusm», «Konkypennus», «Cumonosy», « KommeHcanmsm.

O6opynoBanue: repbapuM pacTeHUN U SKUBOTHBIX, MPUCIOCOONEHHBIX K BIHSHHIO
pa3IMuYHBIX  JKOJOTHYECKHX  (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHH, CBETONIOOMBBIC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus, repOapuul M KOJUICKUIUH TEIUIONIOOMBBIX, 3UMOCTOHMKHX, MOPO30yCTONUUBBIX
pacTeHuid, uydeira MNTUL M 3Beped, repOapuM pacTeHUM, OTHOCALIUXCA K TUrpoduram,
KcepopuTaMm, Me3opHuTaM, KOMHATHBIC DPACTEHHs JaHHBIX TPYII, KOJUIEKIMH IKHBOTHBIX,
OoOUTAIONIMX B Pa3HBIX cpeAax, repdapuu M KOJUIEKIUU PAacTEHUM W JKUBOTHBIX, 00Jalaromux
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBMM JKU3HH, TepOoapuu U
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJIIEKIHUU >KUBOTHBIX,
YYaCTBYIOUINX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

JlabopaTopHasi pa6oTa «BrisiBneHre MPUCTIOCOOIECHII OPraHU3MOB K BIUSTHUIO CBETAY.

JlaGopaTtopnas pabora «BblsBIeHHE NPUCHOCOONEHUN OPraHU3MOB K BIHSHUIO
TEMIIEPATYPbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jkos10rust BUAOB M NMONMYJISALIUAI

DKOJOTHYeCKHe XapakTepuCcTUku nomynsuud. [lonmynsanus kak Ouoiioruyeckas cucrema.
Ponp HeomHOpogHOCTH Cpenbl, (U3NYECKHX OapbepoB M OCOOCHHOCTEH OMONOrMH BHIOB B
(bopMHPOBAHNYU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMyJisiiuil. OCHOBHBIE NTOKA3aTEH MOMYJIALNY:
YHUCJIEHHOCTh, IUIOTHOCTb, BO3PAacTHAasl M IOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPALHSL.

DKojoruueckass cTpykrypa nomyiasuuu. OleHKa 4MCICHHOCTH NOomyssuuu. JIMHamuka
MONYJISALMY U €€ peryssiuus. buotnueckuil moTeHan nonyasauuu. MoaenupoBaHue JUHAMUKH
nomyisiuu. KpuBble pocta uucieHHOCTH momyisinuu. Kpuble BbDKMBaHMs. Perymsmus



YHUCICHHOCTU MOMYJSIIMA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
DKOJI0ruuecKkue cTpareruu BuaoB (r- u K-ctparerun).

[Tonsatne 00 »HKoMOrMUecko Hume Buaa. MecrooOutanue. MHOromepHas MOETb
skoJsiorndyeckor HumM Jx.M. Xatunncona. Pasmepsl skonornyeckoil Humm. [loTeHnmanbHas u
peain30BaHHas HUIIIH.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX JKU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpalUil >KUBOTHBIX. buosorndyeckue MHBa3UU
qy>XEPOAHBIX BUJIOB.

JdeMoHcTpanun

IToptper: Ix. M. XarunHCOH.

Tabmuupl 1 cxembl: «DKOJOTUYECKUE XapaKTePUCTUKH MOMysiumny, «IIpocTpancTBeHHAs
CTpyKTypa mnomyisuun», «Bo3pacTHele nupamuasl nonyisuuny, «CKOpPOCTh 3aceieHUs
MOBEPXHOCTU 3€MJIM pPa3Iu4yHbIMU OpraHuzMaMu», «Monens skonormyeckod Humm JIx. U.
XaT4nHCOHAY.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIUN JKUBOTHBIX.

JlaGopaTopHas pa6ora «IIpucnocoOneHus: ceMsH pacTeHUI K PacCeICHUION.

Tema 9. Jkos10rus coodmEecTB. IKOJOTHYECKHE CHCTEMBbI.

Coo0miectBa opranu3MoB. buoineHo3 u ero crpykrypa. CBA3M Mexy OpraHu3MaMu B
OnoIeHO3E.

Okocuctema Kak oOTKpbiTas cucreMa (A. Jx. Tencnu). @yHKIMOHAIbHbIE OJOKH
OpPraHU3MOB B DKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PeAyleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. A6uoTudeckre OJ0KU SKocucTeM. [10YBBI U MBI B IKOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE NTOKA3aTENIN 3KOCUCTEMBI. brioMacca u mpoAyKIysl. DKOJIOTMUECKHUE THPaMUIbI
qrces1, OnomMacchl ¥ 3HEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbIe
3aKOHOMEpHBbIE CMEHBbl COOOIIECTB — CyKIecCHH. llepBUuHbIE U BTOPHYHBIE CYKIIECCUU U HUX
MPUYUHBL. AHTpONOreHHbIE BO3AEMcTBUS Ha cykneccud. KiumakcHoe —cooOmiecTBo.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEUIECTB — OCHOBA YCTOMUHUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBL. JKocucmemvl 03€p U pek. IKOCUcmemvl Mopel U OKeaHos.
DKrocucmemvl mynop, 1ecos, cmeneil, NyCMbiHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuma Mexnay
AHTPONOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opozckast ¢mopa u ¢ayHa.
CunanTponm3anusi Topojackoi ¢ayHbel. buomormueckoe ¥ XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aWMOJEWUCTBUH  OpraHM3MOB B
akocucTteMax. Ponb xackaonoco sghgexma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUM U  BEIIECTB MEXIY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTb OPIraHM3MOB, TONYJSALUUMHA W DKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3JAEHCTBUM.

Mexanusmbl  8030eticmeusi  3acpA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VYPOBHAX, OCHOB8bl IKOJOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeTooI0Tusl MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.



JdeMoHcTpanun

IToptper: A. JIx. Tencnu.

Tabnuupr 1 cxembl: «CTpyKTypa OHOLIEHO3a», « DKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIECa,
«9KocucTeMa XBOWHOTo Jiecay, «DyHKIMOHAJIbHbIE TPYMIBI OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3Kocucteme», «llemm mnuraHus (macTOMINHAsA, JAETPUTHAA)»,
«OKoNoruyeckas mupaMua Yucemn», « IKoJoruueckasi mupamuia 6uoMacchl», « IKOJIOrHIecKast
nupamuga sHeprum», «OOpazoBanue Ooiortay, «llepBuunast cykneccus», «BoccTanoBneHue
Jjeca Ioclie moxapa», «IKOCUCTeEMa 03epa», «ArpoleHo3», «KpyroBopor BemecTB M IOTOK
SHEpruu B arporeHose», «[Ipumepsr ypOoskocucTemy».

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, UydYesa ITHUIl U 3BEPEH,
repOapuu KyJbTypHBIX U AUKOPACTYLINX PACTEHUM, aKBapUyM KaK MOJENIb YKOCUCTEMBI.

IIpakTuueckasi padora «/3yueHnue u onucaHmue ypo0dIKOCHCTEMBD».

JladopaTopnasi pa6ora «/3yueHne pa3HOOOpa3us MEJIKUX TTOYBCHHBIX YWICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

IKCKypeHust «DKCKypcUs B THUIHUYHBIM OuoreoreHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, 60I0TO)».

JKCKypeHst «IDKCKYpCHs B arpOdKOCUCTEMY (Ha TOJIe WK B TEIUTMYHOE XO35SHCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKocUcTEMA

buocdepa — obmiernmanerapHas 000jg04Yka 3eMIiIH, TJe CYIIECTBYET WJIH CYIIECTBOBaja
*u3Hb. PazButne npeacrasieHuit o ouocdepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
6uocdepe. Obnactu 6uocheps! u €€ cocras. JKuBoe BeriecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHuUs Ouocgepbl. OcobeHHOCTH OHocdephl Kak ro0aabHOM
skocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMoreoXnMMHYECKUe IUKIIBI (YIiiepoia, a3oTa). PUTMUYHOCTE siBeHUi B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6nome. OCHOBHBIE OMOMBI CYIIH: TYyHJpa, XBOMHbIE
Jeca, CMELIaHHbIE U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpbsi. KinMMar, pacTUTENbHBIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

Crpykrypa U GyHKIOUS JKUBBIX CHCTEM, OILIGHKa HUX PECypCHOro MOTEHLuana |
o6unochepHbIX PyHKINHN.

JdemoHcTpaunu

[Toptpetsi: B. U. Bepnanckuit, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocdeprr 3emnn», «KpyroBopot azorta B mpupoze», «Kpyrosopor
yriaepozaa B mpupone», «Kpyrosopor kuciaopona B npupoae», «KpyroBopor BoJbl B IPUPOAEY,
«OcHOBHBIE OWOMBI cymm», «Kimumatndeckme mosica 3emum», «TyHapa», «Taiiray,
«CMmemannbiii  nec», «lllupoxonuctBenusiii nec», «Ctenby, «CaanHay, «llycTbiHDY,
«Tponuueckuii ecy.

O6opynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawolIas cpeaa

DKOJOTHYeCKHe KpU3UChI M WX TNpUYHHBL. Bo3zaelicTBue dyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3gyxa. 3arpsi3HEHHWE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONOreHHOE BO3/ACHCTBHE Ha PACTUTENBHBIN W JKUBOTHBIK Mup. OxpaHa
PacTUTEIBHOIO U )KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbl NMpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaasie Tepputopur (OOIIT). borannueckue caabl U 300JI0TUYECKHE
MapKH.



OCHOBHbBIE TPUHIIMITBI YCTOHYHMBOTO Pa3BUTHS YEIOBEUYECTBA M MPHPOJbl. ParroHansHoe
MIPUPOJIONONIL30BAaHUE M  COXpaHEHHE Ouojormueckoro pasHoobOpazus 3emund. OOuue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSATHBIE MTOCIEACTBUS.

PazBuTHe MeETONOB MOHUTOPHHTA pa3BUTHs OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccredoeanus nepexooa K pecypcocbepezaiowjeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozuueckoe pasnoobpaszue u ouopecypcol. Hayuonanvuvie ungopmayuonmvie
cucmemel, obecneuusaiowjue O0OCMyn K UHGOpMAyuu NO COCMOAHUIO OMOENbHLIX U008 U
akocucmem. OcHOBbL dIKOpeadbuIUmMayuy IKocucmem u cnocobos 6opvovl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemHuix sKocucmem.

JdeMoHcTpanun

Tabmuubr w  cxembl: «3arpssHeHue atMochepsl», «3arps3HeHHe ruapocheps,
«3arpsizHeHne mouBbl», «[lapHukoBbiit  3ddexkT», «Ocobo oxpaHseMmble NPHUPOJHBIE
TeppUTOpUN», «MoJeNn yIpaBasieMOro MUpay.

Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX pacTeHUH M KHUBOTHbIX KpacHoil KHuUrH

Poccuiickoit @enepanun, KpacHol KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOTI'PAMMBLI 110 BUOJIOI'NHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHMSI OOYyYarOUIMMUCS
IIpOrpaMM CpeHero oouiero o0pa3oBaHus: JUUHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pe3yJbTATOB OCBOEHUS IPOrpaMMbl 110 OMOJIOTMU BBIIEICHBI
CIICAYIOIIME COCTABIISIOLIME: OCO3HAaHHE OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuuyue momueéayuu K OOy4deHHIO OHWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUI JINYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPHUUYECKUX TPAIUIMA pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOUMXCS PYKOBOJICTBOBAThHCS B
cBOEH JACATCIIbPHOCTH OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpucymumu CHUCTEME
Ouosorn4eckoro  oOpa3oBaHMs, Haluyue  NPABOCO3HAHUS  DKOJIOTMYECKOH  KYyJBTYpBHI,
cnocobrocmu cmagums eI U CTPOUTH KU3HEHHBIE MJIaHBbI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHHS MPOrPaMMbl 110 OMOJIOTHH JIOCTUTAIOTCS B €MHCTBE
yueOHOM M BOCHHMTATENIbHOW AEATENbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMHU POCCUHCKUMU
COINMOKYJIbTYPHBIMH, UCTOPUIYCCKUMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMM, IPUHATBIMH B
OGH.[CCTBG npaBUJIaMH W HOPpMaMH IIOBCIACHUA H CHOC06CTBYIOT nponeccam CaMOITO3HAHUAA,
CaMOBOCIIUTaHUA U CaMOpPAa3BUTHA, PA3BUTHUA BHYTpeHHeﬁ IMMO3WIUH JIMYHOCTH, MATPHUOTU3IMA U
YBaXKEHMUSI K 3aKOHY W IPABOMIOPSAIKY, YEIOBEKY Tpyda M CTaplIEMy IIOKOJEHUIO, B3aMMHOIO
YB@XKEHUs, OEpeKHOr0  OTHOIUIEHMS K  KyJbTypHOMY  HacleQui0 U  TPaaAULUsAM
MHOTOHAIMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpyKarolen cpere.

JInuHOCTHBIE pe3yNbTaThl OCBOEGHUS y4eOHOro mpeamMera «bHoJIorus» TOKHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PyKOBOACTBOBAThCA C(POPMUPOBAHHON BHYTpEHHEH
HO3I/II_[I/I€I71 JIMYHOCTHU, CUCTEMOH OECHHOCTHBIX OpI/IGHTaLH/If/'I, IMO3UTHUBHBIX BHYTPCHHUX
yOXKICHHIA, COOTBETCTBYIONIMX TPAAUIMOHHBIM [EHHOCTSM POCCHICKOTO  OOIIeCcTBa,



paclIipeHHe JKU3HEHHOTO OIbITa U ONBITA AEITEIBbHOCTU B IPOLIECCE PEATN3alMU OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOM ACATCIBbHOCTHU, B TOM YHCJIC B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

cOpPMUPOBAHHOCTh TIPAXKIAAHCKOW MO3UIMH  00ydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOT0 OOIIEeCTBa;

OCO3HAaHUE CBOUX KOHCTHUTYIMOHHBIX TpaB U O0Os3aHHOCTEH, YBa)XCHHE 3aKOHA H
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW AEATEILHOCTH MPH CO3/IaHUH yUeOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 3a71a4, BHITIOJTHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 TIO OTHOUICHUIO K SIBJICHUSAM
COBPEMEHHOMW KU3HU U OOBSICHATH €€;

yMEHHE y4YWUThIBaTh B CBOMX JEWCTBUAX HEOOXOAUMOCTb  KOHCTPYKTHBHOI'O
BSaHMOHeﬁCTBHH J'IIO)IGﬁ C pasHbIMHA Y6G)KJIGHI/I$IMI/I, KYJbTYPHBIMU LECHHOCTAMH U COIHAJIBHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJTHEHHUS YUYEOHBIX,
MMO3HABATCJIbHBIX W HCCIICAOBATCILCKUX 3alda4, YBAXUTCIBbHOI'O OTHOIICHHWA K MHCHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CITIOPHBIX BOIPOCOB OUOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTbh K TYMAHUTAPHON U BOJOHTEPCKOMW JIEATEIIBHOCTH;

2) IaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaXKTaHCKON WACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Poauny, cBOH SI3BIK U KyJBTYpY, IPOIIUIOE M HACTOsIIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAWI0 U TNaMSATHUKAM TMPUPOIBI,
JNOCTHKEeHUAM Poccun B Hayke, UCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OIIGHWBATh BKJIQJ POCCHMCKUX YYEHBIX B CTAHOBJIIGHHE U Ppa3BUTHE
6I/IOJ'IOFI/II/I, MOHMMAaHHUA 3HaUY€HUs OMOJIOTHH B ITO3HAHUH 3aKOHOB IpHUpPOAbI, B )KU3HHU YCJIOBCKA U
COBPEMEHHOT0 00IIEeCTBa;

uzeiHas yoexx 1IEHHOCTh, TOTOBHOCTD K CITY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCHIICKOTO HApo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBCHHBLIC HOPMbI U ICHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO NPHUHATHUA HeHHOCTefI CeMEMHOM JXKM3HU B COOTBETCTBHUH C TpaauuusaAMHU Hapoa0B
Poccum;

4) 3cTeTHYECKOr0 BOCIIUTAHUS

9CTECTUYCCKOC OTHOUICHUC K MUPY, BKIIKOYAd 3CTCTHUKY 6]>ITa, HAay4YHOIo U TEXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMaHUEC SMOITMOHAJIBHOI'O BOBHGﬁCTBHﬂ JKUBOU npupoanl 1 eé OCHHOCTH,

TFOTOBHOCTb K CAMOBBIPAXKCHUIO B Ppa3HbIX BHUAAX HCKYCCTBA, CTPCMIICHUC IIPOSABJIATH
KayecTBa TBOPUECKON JTMYHOCTH;

5) ¢wusuyeckoro BocCHUTAHMA, (POPMHUPOBAHUS  KYJBTYPbl  3A0POBbA H
AMOLMOHAIBHOIO 0JIArONOTyYHs:



MOHMMaHME U peanu3alys 310pOBOro U 0e30MmacHoro odpasa KHU3HH (3A0pPOBOE MUTAHUE,
COOJTFOICHHE TUTHCHWYECKUX TPABWI W HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHSATHH U OTABIXA,
perymsipHasi QuU3NYECKas AaKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO H KOMIIETCHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE UEHHOCTH TPaBUJ WHAMBUIYyaJbHOTO M KOJUIEKTMBHOIO O€30MacHOro
MOBE/ICHHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUE TOCIEACTBUA U HEMPUSTHUS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS aJKOroJs,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepPCTBa, TPYA0JII00HE;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH TEXHOJOTUYECKON 1 COLIMAIbHONW HAIIPAaBJIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH — TaKyIO
NeSITeNIbHOCTD;

HMHTEpeC K pa3nuyHbIM cepam mpodeccrnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOODP OyayIiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSDKEHHM BCEH
KU3HU;

7) IKOJIOTrMYEeCKOr0 BOCIIUTAHMSI:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MTOBBIIIICHHE YPOBHS JKOJOTMUECKOW KYJIBTYpPHI: TPUOOPETCHHE ONBITA TIJIAHUPOBAHHS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX MMOCIEICTBUH TSl OKPYKAIOIIEH CpeIbl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOIeM U MyTeH UX perieHus;

CIIOCOOHOCTH HCIIONIB30BATh NMPUOOPETaeMbIe MPU MU3yUYECHUU OMOJIOTHH 3HAHUS U YMCHHS
MpPU pEIIeHUU MPOOIEM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOAOINOIB30BaHNEM (COOII0IeHUE
MpaBWJI TOBEJIEHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B JKOCUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUATHE JCUCTBUM, MPUHOCSIUIMX BPEA OKPYXAIOIIEH NPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJATONPHUSATHBIE DKOJIOTHYECKHE TMOCICACTBUS MPEATPUHUMACMBIX
JEWCTBUM U NPEIOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KyIbTyphl, OIMbITa
NEeSATEIbHOCTH  HKOJOTMYECKON  HANpaBJI€HHOCTH, YMEHHUs PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOM, KOMMYHHKATUBHOW M COLMAIbHOM MpPaKTUKE, TOTOBHOCTHM K YYacTUIO B
MIPAKTHUYECKOHN AESITETbHOCTU IKOJIOTUYECKOM HaIllpaBI€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd © OOIIECTBEHHOW TIPAKTUKH, OCHOBAHHOTO Ha JMajore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHUE S3BIKOBOM M YUTATEIHCKOM KyJIbTYpbl KaK CPEe/ICTBA B3aUMOICHCTBHS
MEXy JIFOJIbMU U MTO3HAHUS MUDPA;

MOHMMAaHUE CHeNUPUKA OMOJIOTUU KaK HAayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
paIOHATbHOIO HAYYHOI'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOrO MPEICTaBICHNUs 00 OKpYIKaoLEeM
MHUpe Kak O €JIUHCTBE NPHUPOJAbI, YEJOBEKa U O0OIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH NpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBHIM3ALMU: OOecreueHus
HOBOTO YpPOBHSI Pa3BUTH MEIUIUHBI, CO3/IaHUE TMEPCINEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX



pemaTh pecypcHble IpoOaeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA IMyTeH BBIXOJa M3 II100AIbHBIX
HKOJIOTHUECKUX MPOOIJIeM U 00ecTrieueHHs Tepexo/ia K YCTOWINBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJIOTHMYECKHX 3HAHUH B LIEJIAX IMOBBIMICHUS OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHAIHHON
IPaMOTHOCTH 00y4arouuxcsi, GOpMUPYEMO IPU U3Y4EHHH OUOJIOTHY;

MOHMMaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOIB3yEeMBbIX B E€CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMUSA JJIs aHalu3a W OOBSCHEHUS SIBICHHUH
OKpY’KalOIIero MHpa M TMPOUCXOAAIMX B HEM HM3MEHEHUH, yMeHHE JienaTh O0OOCHOBaHHBIC
3aKIIIOYCHUS! HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS MAHHBIX C IIETBI0 TOyYeHHS
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIB30BAaTh OWOJOTWYECKUE 3HAHUS Ui peIIeHHS
po0JIeM B peabHBIX KU3HCHHBIX CHTYAIUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH AEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIISITH HMPOEKTHYIO H
UCCIIEIOBATEIbCKYIO IEATEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHUH 10 OMOJIOTUM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeqmMeTHble pe3ysbTaThl OCBOEHHUsS y4eOHOro mpeamera «bHOJOrHs BKIIOYAKOT:
3HauuMble g (HOPMUPOBAHMS MHPOBO33PEHHUS OOYHYAIOMIUXCS  MEXKIUCLHUIIMHAPHBIE
(MexnpeaMeTHbIE) 00LIeHayUYHble TOHATHS, OTPaKAIOLIHNE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(UKy METO0B NMO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIus,
SIBIIGHUE, TPOIECC, CHCTEMa, HAYYHBIA (PaKT, MPHUHIHUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCliefloBaHue, HaONIo/eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyrHue); YHUBepcallbHbIC
ydeOHble NIeicTBUs (TI03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJSATHUBHBIE), 00ECIIEUMBAIOIINE
dbopmupoBaHre (PYHKIMOHAILHON TPAMOTHOCTH M COLMAIBHONH KOMITETCHIIMH OOYYaIOITUXCS;
CIIOCOOHOCTb o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCajJbHble yueOHbIE ACWCTBUA B II03HABATEIBHOH U
COLMAJIbHON NPaKTHUKE.

B pesynprare u3yueHuss OWMOJIOTMM Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs y
oOyuatomerocsi OyayT chopMHUpPOBAHBI IMO3HABATEIbHBIE YHUBEPCAIBHBIC YUeOHBIE NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIE YyueOHble JEHCTBUS, pETrYJISATHBHBIE YHHBEpCaJbHBIC
y‘-I€6HI)IC I[GﬁCTBHfI, COBMECTHaA ACATCIBHOCTD.

MertamnpeaMeTHbIe pe3yNbTaThl OCBOCHHS INPOTPaMMBbl CpelHEero oOImero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJIa)IeHI/[e YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/[ NMO3HAaBAaTECJIbHbIMU I[eﬁCTBHﬂMH:

1) 6a30BbIe JJOTHYECKHE IeHCTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBaTh W aKTyalUu3upoBaTh HpoOJeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

HCIIOJIBb30BaTh IPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINUIEHHUS (aHAIu3a,
CHHTE3a, CpaBHEHHWS, KiacCH(UKanuu, OOO0OIIEHHS), PACKPHIBATh CMBICH OHOJIOTUYECKUX
MOHSTUN (BBIIEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMHU HOHATUSAMN);



ONpPEAEIATh LENHU JEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEATEIBHOCTH C MIOCTABICHHBIMU LIETSIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS JUIsI OOBSICHEHUS (aKTOB M SIBJICHUN >KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKIeHHs (MHIYKTUBHbIC, JEAYKTHBHbIE, IO aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PAaCCMaTPUBAEMbBIX SIBICHUSAX, (DOPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul IIPEICTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOLICHUH B M3y4aeMbIX OHMOJIOTHUECKUX OOBEKTaX, a TaKkKe MPOTHBOPEUYUI pazHOro poja,
BBISIBIICHHBIX B PA3JIUYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTeIBaTh IUIaH PELIEHUs IPOOJIEMBbl C YUETOM aHAJIN3a UMEIOIIMXCS MAaTepUATIbHBIX
1 HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIBbHOCTb, OLEHUBATh COOTBETCTBHE pE3YJIbTATOB LIEJSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPabOTy B YCIOBHSX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPH PEILICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIAeA0BaTENbCKHUE JIeiiCTBUS:

BJIAJIETh HaBBIKAMU Y4E€OHO-HMCCIEI0BATENBCKON U MPOEKTHOU NEATETFHOCTH, HaBBIKAMHU
pazpemieHusi mpoOaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY IOHCKY METOJIOB
pelIeHUs] MPAKTUUECKUX 3ajad, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS;

UCIONb30BAaTh PA3IMYHbIe BHUABI JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyallMsiX, B TOM YHUCIE MPHU
CO3JIaHUU yUEOHBIX M COLIMATBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIT MBIIIJICHUS, BIAJ€Th HAYYHOU TEPMHHOJIOTHEH, KIIOUEBBIMU
MOHSTUAMU U METOJaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJlayd B OOpa30BaTEIbHOM NEATEIHLHOCTH U
KUZHEHHBIX CUTYaIHsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallu3UpOBaTh 3a/ayy, BbIIBUTaTh
TUMOTE3y €€ pelIeHUs, HAXOIUTh AapryMEHThl Ui JI0OKa3aTeNbCTBA CBOUX YTBEPKICHHI,
3aJjaBaTh NapaMeTphl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJIbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

NaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIATh II€JIEHANPABICHHBIM MOMCK IEPEHOCAa CPEACTB U CHOCOOOB JCHCTBUS B
po)eCCHOHATIBHYIO CpPey;

yMEThb MEPEHOCUTh 3HaHWS B  [IO3HABAaTEJbHYI0O M  IMPAKTUYECKyl0  oO0nacTu
KU3HEACSITETbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBbIE WJEH, NpeAsaraTh OPUTHHAJIbHBIE MOAXOJbl W PEIICHUs, CTAaBUThH
npoOJIeMbl U 331auu, JIOMyCKaIOIINe albTepHATUBHbIC PEILICHHS.

3) padora ¢ nndgopmanueii:

OpPUEHTHPOBATHCSI B Pa3IMUHBIX MCTOYHUKAX HMH(pOpMaluu (TEKCTE ydyeOHOro mnocodwus,
HAyYHO-TIOMYJISIPHOM NHUTepaTrype, OMOJOTHYECKUX CIOBAapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B HTepHeTe), aHanmu3upoBaTh WHGPOPMAIUIO PaA3IUYHBIX BUAOB U (opMm
MIPE/ICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUMBOCTE;



(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOJAbI NpPH IOHCKE U O0TOOpe
OHMOIOTYeCKON MH(POPMAIH, HEOOXOIUMOM TSI BBIITOJIHEHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KyJIbTypy aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY TMpeACTaBICHUS OHOIOrMYecKO
uHpopMalnu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYTOe);

UCMOJIb30BaTh HAy4HbIN S3bIK B KauecTBE CpEACTBA IpU paboTe C OHOJOTHYECcKOM
uHpOpMaLueil: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTU4eCKHe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W INPEoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HAIJIITHOCTH;

BJaJ€Th HABBIKAMU pACHO3HABaHUS M 3alIUTHl MHPOpPMALUH, WHPOPMAIMOHHOM
0€3011aCHOCTH JINYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMHU AefiCTBUSIMM:

1) oOmienue:

OCYILECTBIISATh KOMMYHHKAILIMU BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B JMAiOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXaaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYKICHHMsSI OTHOCHUTEIBHO BBINOJIHEHUs TpeularaéMoOd 3aJayd, Y4YUThIBATh MHTEPECH H
COTJIACOBAaHHOCTh MO3UIUI IPYTrUX yYaCTHUKOB AMAJIOTa WIN AUCKYCCUN);

pacrno3HaBaTh HEBEpOaJbHBIE CpeJICTBAa OOIIEHHS, MOHMMATh 3HAYEHHE COIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYallUi, yMETh CMArYaTh KOHMIUKTHI U
BECTH TIEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aWMOJCHCTBUSA, MOHMMATh HaMepEHHs
APYTUX JIO/IEH, MPOSBIATh YBRKUTEIBHOE OTHOILEHHE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUKY 3pPEHHUS C MCIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas1 1eATeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHON W MHAMBHUIYalIbHOM pabOThl MpH
pelIeHnn OMoIOrHuecKkoi mpoodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMOAEHUCTBHS NIPH peILIeHUH yueOHOM 3a1aun;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUI C Y4ETOM OOIIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAUHHPOBATh
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelesiTb POJIM C YYETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAZA M KaXJIOTr0 yYaCTHHKA KOMaHJbI B OOIIMI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJyUlarath HOBBIE NPOEKTHI, OLEHWBATh WJEHU C IO3ULUU HOBHM3HBI, OPUTMHAIBLHOCTH,
MPAaKTUYECKOH 3HAUUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATErMUYECKOE TIOBEJEHUE B PA3JIMYHBIX CUTYalMsX,
MPOSIBJIATH TBOPUECTBO M BOOOpaXKEHHE, ObITh HMHUIIUMATHBHBIM.

OgiaieHHe YHMBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMHU:

1) camoopranmsanms:

UCMOJIb30BaTh OHOJOrMYECKUE 3HAHUS Ul BBIABICHMA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYyalUsX;



BBIOMpATh HA OCHOBE OMOJIOTUYECKHUX 3HAHUU 11EIeBbIe U CMBICJIOBBIE YCTAHOBKH B CBOHMX
JNEMCTBUSIX M MOCTYNKax MO OTHOUIEHHIO K JKMBOH NPUPOJE, CBOEMY 30POBBIO U 3/10POBBIO
OKpYKaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IMO3HABATENIBbHYIO IESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh H (HOPMYJIMPOBATh COOCTBEHHBIE 3a/Jlayd B OOpa30BaTEIbHON JCATEIHHOCTH W
KU3HEHHBIX CUTYAILMSIX;

CaMOCTOSITENTFHO COCTABIISATh IUIAH PEUICHHs MPOOJIEMBI ¢ YUYETOM UMEIOUINXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NPEANOYTEHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacImmpsATh paMKH Y4eOHOTO TIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JeTaTh OCO3HAHHBII BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIUPOKON 3PYIUIMH B Pa3HbIX 00JIaCTIX
3HAaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [TO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUI
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHMA, HCIIOIB30BATH MPUEMBI pedIieKCuu
JUTS OIICHKHU CUTYyalllH, BHIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKHA U CBOCBPEMEHHO MTPUHUMATh PEIICHHUSI TI0 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE Ce0S M APYIrUX:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS coiepxaHus ydeOHoro mpeamera «buoiorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHne mpoGIbHOro o0ydeHusT 00yUJaromuxcs
ouonornn. OHM BKJIIOYAIOT: cHelu(uUeckue A OHOJOTUM HAy4yHbIE 3HAHHS, YMEHUS H
CrocoObl JEMCTBHII MO OCBOCHHIO, WHTEPNpETAllM M TpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESITELHOCTA TIO TOTYYCHHIO HOBBIX 3HAHMA M WX MPUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX, a
TaKk)Ke B PEATbHBIX )KH3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yabTaThl MPeACTaBIeHBI 10 TOAaM
W3YYCHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOTro mnpenmera «buomorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHNUN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B IO3HAHUU 3aKOHOB IMPHUPOABI H
pelIeHrnr mTpobiieM PalMOHAIBHOTO IPUPOIOTIONH30BaHMS, O BKIIAJI€ POCCUNCKUX U 3apyOeKHBIX
YV4EHBIX B pPa3BUTUE OUOJIOTHY;

BIIQJICHUE CUCTEMON OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OHMOJIOTMYECKHE TCPMUHBI W TOHATHS (KU3Hb, KJIETKA, OPraHW3M, METaboJIM3M, TOMEOCTas,
CaMOPETYJISAIHSI, CAMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Tteopuu (kiaerounas teopus 1. IlIBanmma, M. Illneiinena, P. Bupxosga,



XpOMOCOMHas Teopusl HacleAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpPA3Usi MOTOMKOB
MIEPBOr0 MOKOJIEHUS, paCIIEIJICHHs], YUCTOTHl FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSJIOB B HacleACTBeHHON wu3MeHunBoctd H. 1. BaBunoma), mpuHIHUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUS, HCIOIb3yEMbIX B OMOIOTHYECKUX
HCCIJIETOBAHMIX KHUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOM0IeHIE, SKCTIEPUMEHT);

YMEHHE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIEe OakTepHii, rpuOoOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKM3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHWM, J>XUBOTHBIX U
YeJI0BEKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHA BEmIeCTB (MeTabOIM3M), MpEeBpaIeHUsT YHEPTHUH,
Opo’KeHHusl, aBTOTPOPHOrO0 M TeTepOTPO(HOr0 TUIOB MHUTAaHHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, TaMeTOTreHe3a, IMOpUOTeHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOKEHUS,
WHAVBUAYAIBHOTO pa3BUTHsS OpraHu3Ma (OHTOTeHe3a), B3aUMOJEWUCTBHUS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3U MEXAY OpraHOMJAaMHU KIETKM M UX (YHKLIUAMH,
CTPOEHHMEM KJIETOK Pa3HbIX TKaHEH U UX (PYHKIMSIMH, MEKIY OpraHaMHi U CUCTEMaMU OPraHOB Y
pacTeHMid, >KMBOTHBIX M YeJOBEKa M HX (QYHKIUSAMH, MEKIY CHUCTEMaMH OpPraHoOB M HX
GyHKIUSAME, MEXAY AdTanaMd oOMeHa BEIIECTB, ATalaMM KJIETOYHOrO LHUKIA M KU3HEHHBIX
LUKJIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO pA3BUTHUSA, TEHOTUIOM U (DEHOTHUIIOM,
dbenoturnom u pakTopamu cpebl OOUTAHHS,

yYMEHHE BBISBISATh OTIUYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIIE PACTCHHIA,
KMBOTHBIX U YEJIOBEKA;

YMEHHUE UCMOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHUECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl 0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pelIaTh OWOJIOTUYECKHE 33Ja4H, BBISBIATh NPUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIeyeMbIMI OHOJOTHYECKUMHU TpOLIeCCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHATH Ja00OpaTOpHble M MpaKTUYecKue padoThl, COOMIOAATh MpaBUia MPHU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYAO0BAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, INPOBEPATh HUX OSKCIEPUMEHTAIBHBIMH CPEICTBAMHU,
bopMyIHpys LeNb UCCIIeI0OBaHUS, aHATM3UPOBATh MOTYUYCHHBIE PE3YIbTaThl U JIeNaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEAOBATENIbCKOW padoTe Mo OMOJIOTHH, SKOJOTUU
MEIUIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO NPEICTaBIISTH
MOJTyYEHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHIUAX;

yMEHHE OIICHMBATh JTUYECKUE acCIMeKThl COBPEMEHHBIX HCCIeIOBaHUN B o0nacTu
OWoNOTMM W MEAMIUHBI (KIOHHPOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3JJaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiei npoheccuoHanbHON AEATEIbHOCTH B
obsiacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIbCKOTO X03SHUCTBA, MUIIEBOM
IIPOMBIIIJIEHHOCTH, YITyOJsTh IO3HaBATEIbHBI WHTEPEC, HANpPAaBJICHHBII Ha OCO3HAHHBII
BBEIOOP COOTBETCTBYIOIIEH TPOPECCHr W TPOJOJDKEHUE OHOJOTHYeCKOoro oOpa3oBaHUS B
OpraHMU3alMsIX CPETHETO MPOPECCHOHATBHOIO U BHICILIET0 00pa30BaHMUs.

[IpenMeTHble pe3yibTaThl OCBOECHUS YyueOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:



c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTMU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB
NPUPOIBI U PEIICHUH HKOJOTHUYECKUX MPOOJIEeM UYelIOBEYeCTBa, a TAKXKE B PEIICHHH BOIPOCOB
pPalMOHATIBHOTO TMPHUPOJIONONIB30BaHUs, U B ()OPMUPOBAHMU ILIEHHOCTHOI'O OTHOUIEHHS K
npupojsie, oOLIeCTBY, YENOBEKY, O BKJIAJle POCCHMCKHX M 3apyOeKHBIX yUEHBIX-OHOJIOTOB B
pa3BuUTHE OMOJIOTUH;

yYMEHHE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIIOYAET ONpENeNICHUs U
MOHUMaHHUE CYITHOCTH OCHOBONOJAraroIiuX OWOJOTHUECKUX TEPMUHOB M TOHATUH (BHLI,
sKocucTema, Ouocdepa), Ouonoruueckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass Teopus sBojrouuu), yueHus (A. H. CeBeprmoBa — 0 myTsSX W HampaBJICHHSIX
spoornu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (reHeTHdeckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), npaBuna (munumyma 1O. JIuGuxa,
AKOJIOTHYECKON MUPAMUJIBI YHEPTUN ), TUITOTE3b! (TUroTe3a «mupa PHK» V. I'unbepra);

YMEHHUE BIAJeTh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHMs, MWCIOJIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIEIOBAaHUAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONHUCaHME, H3MEpEHue,
HaOJI0IeHNe, YKCTIIEPUMEHT), CIIOCO0aMM BBISBJICHHUS M OLIEHKH aHTPOIOTCHHBIX W3MEHEHHH B
NPUPOJIC;

YMEHHE BBIICTATh CYNIECTBEHHBIE NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOWIM3HPYIONMIETO, MABIKYLIETO U Pa3pbIBAIOIIEr0 eCTECTBEHHOTO OTOOopa,
aJJIONaTPUUECKOro M CUMIIATPUYECKOI0 BUI000PA30BAHUS, BIMSHUS JIBUKYIIUX CHJI 9BOJIIOLUU
Ha TeHO(OH] MOIYJISIUH, TPUCTIOCOOJIEHHOCTH OPTaHW3MOB K Cpelie OOWTaHMs, YepeOBaHUS
HarpaBJICHUI 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABJIMBAaTh B3aMMOCBSI3M MEXIY IPOLECCaMU 3BOJIIOLUM, JBUXKYIIUMU
CHJIAaMH aHTPOIIOTE€HE3a, KOMIOHEHTAMU PA3JIUYHBIX 3KOCHUCTEM M IMPHCIOCOOICHUAMU K HUM
OpPraHU3MOB;

YMEHHUE BBISBIATH OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTD BUIOB
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHUYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBA POJCTBA OPraHU3MOB pa3HbIX CHUCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAHHUS, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOT00Opa3usi BUIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA,;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4M, BBISBISATh TNPUYNHHO-CIICACTBEHHBIE CBSI3U
MEXIy HCCIIEAYEMbIMH OWOJIOTUYECKUMHU TIPOIIeCCAaMH M SBJICHHSMH, JeJaTh BBIBOJABl U
IIPOTHO3bI HA OCHOBAHHMH IOJyYEHHBIX PE3YJIbTATOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, INPOBEPATb HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopmMyIHpys 1eNb UCCIIeI0OBaHUS, aHATM3UPOBATh MOTYUYCHHBIE PE3YIbTAThl U JIeNIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B yU€OHO-HCCIIEOBATENLCKOM paboTe MO OMOJOrMH, HSKOJOTHH H
MEIWIUHE, MPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEICTABISATH
MOJTyYeHHBIE PE3YJIbTAaThl HA YYCHUYECKUX KOH(EPEHIHIX;

yYMEHHE OLEHMBATh TUIOTE3bl U TEOPUM O MPOUCXOKACHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEYECKHX pac, O TNMPHUYMHAX, TOCIEICTBHAX M CIIOCO0AaX MPEAOTBPALICHUS TIIOOATBHBIX
U3MeHeHu# B buocdepe;



YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyyIei mpodecCHOHANBHON ASSITETFHOCTH B
obrmacth  OWOJOTHHM, OSKOJOTHH, IPHUPOJOINOIB30BAHUS, MEAMIUHBI, OWOTEXHOJIOTHH,
IMCHUXOJIOTUHU, BCTCPUHAPHHU, CCIBLCKOTO XO3$IfICTB3., HPIIIIGBOﬁ MMPOMBIIIJICHHOCTH, yFJIYGJISITI)
MMO3HABATENIbHBI HMHTEpPEC, HAMNpaBJICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccuu M MPOAOKEHHE OHOJOTHYECKOTO O00pa30oBaHUS B OpPraHU3AINMIX CPEAHETO
po(hecCHOHANBFHOTO U BHICIIET0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonnuyectBo 4yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne o/t Ipakrnueckn | (uupposbie)
NporpaMmMal Bcero KonTpoabHbie
6 e paboThI o0pa3oBaTe/ibHbIEC
PadoOTRI pecypcsl
bu6mmoreka [{OK
1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBBIe CHCTEMBI M UX H3yYCHUE 2 https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
3 buonorns kiueTkn 2 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 XuMuueckasi opraHu3anus KIeTKU 10 1 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
5 Crpoenue u QyHKIMU KIETKH 8 2 https://m.edsoo.ru/7f41¢292
06 bu6mmoreka [JOK
MEH BEIIECTB U MPEBpAICHUE SHEPTUU B
6 9 1 https://m.edsoo.ru/7f41¢292
KJIETKE
0 bu6mmoreka [{JOK
7 acjeacTBeHHas nHpopMaIus u 9 15 httns:/m.ed 76416092
peannzanys €€ B KJIETKE B
bu6mmoreka [{OK
8 JKM3HEHHBIN LUK KIETKU 6 1 https://m.edsoo.ru/7f41¢292
9 Crtpoenue u QyHKIMH OPraHU3MOB 17 1.5 bu6mmorexa [JOK




https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
10 Pa3MHOKeHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41¢292
r U bubmuoreka [JOK
11 CHCTHIA — HAyka 0 HACIC/ICTBEHHO 2 L5 https://m.edsoo.ru/7f41¢292
U3MEHYMBOCTH OPTaHU3MOB
bubmuoreka [JOK
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 10 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
14 I'eHeTnka ueoBeKa 3 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
15 Cenekuus opranusmMoB 4 1 https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
16 buoTexHomorus u cMHTETHYECKAs OMOJIOTHS 4 https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
17 Pe3sepBHOE Bpemst 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15,5




11 KJIIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue a3JesIoB " TeM (undposbie)
Ne ni/m P Kontpoabnubie | IIpakTuuecku bp
NMPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl
1 3apoxkaeHre U Pa3BUTHE 3BOJIIOLMOHHBIX 4 Brbmotexa LIOK
MpE/ICTABCHHT B GHONOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 MukposBosonust 1 e€ pe3yIbTaTsl 14 2 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
3 MaxposBosonust u €€ pe3ynbTaThl 6 https://m.edsoo.ru/7f41¢292
[IpOUCXOXKIEHHE W pa3BUTUE SKM3HH Ha brbmorexa LIOK
4 3 15 1.5 https://m.edsoo.ru/7f41¢292
emJe
bu6mmoreka [{OK
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOrEHE3 10 1 https://m.edsoo.ru/7f41c292
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX bubnmoreka [JOK
6 OpPraHU3MOB M HAJOpPraHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/7f41¢292
C OKpYKarolleu cpeaoi
bu6nmoreka [JOK
7 OpraHu3smel 1 cpeza oOuTaHus! 9 L5 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 OKomnorust BUIOB H MOIJISILHIL 9 0.5 https://m.edsoo.ru/7f41¢292
9 DKoJorusg  cooOmIeCTB.  DKOJIOTHMUYECKUE 12 0.5 bu6mmoreka [JOK




https://m.edsoo.ru/7f41¢292

CUCTEMBI
bu6mmorexa [JOK

10 buocdepa — rmobanbHas skocuctema 6 https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK

11 Yenosek u oKpykaromias cpena 6 https://m.eds00.1u/7f41¢292
bubmuoreka [JOK

12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Hara ungponbie
Tema ypoxka Konrpoiasbusie | IlpakTHyecku
n/m Bcero u3yuyeHusi | oOpa3oBaTesbHbIe
padoThI e padoThbl
pecypcsbl
: Buosiorus Kak KOMILIEKCHAs HayKa 1 . Brbmiorexa LIOK
KAK 9aCTh COBPEMEHHOrO 0BIIECTBA https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
2 JKuBbIE cHCTEMBI M UX CBOWCTBA 1 https://m.edsoo.ru/7f41¢292
3 YpoBHEBas OpraHu3alus KUBbIX | Bubsmorexa [IOK
crcTeM https://m.edsoo.ru/7f41¢292
4 VcTopust OTKPHITHS U U3YYEHHs KIETKH. | bubnmorexa IOK
Kitetoumas Teopus https://m.edsoo.ru/7f41¢292
MeTonabl MOJIEKYJIIPHOM M KJIETOYHON bubnuoreka [JOK
ouonorun. [Ipaktuueckas pabora https://m.edsoo.ru/7f41¢292
5 «M3yueHne MeTOA0B KIETOYHOM | 0.5
Ouosorun (xpomarorpadus, '
anektpodopes, nuddepeHnraIbHOe
ueHtpudyruposanue, [1L[P)»
bu6mmoreka [JOK
6 XHUMUYCCKUH COCTaB KICTKH 1 https://m.edsoo.ru/7f41¢292
; MuHepabHblE BENIECTBA KIETKHU, UX : Bubmmorexa [OK

Ouosoruyeckas poiib

https://m.edsoo.ru/7f41¢292




OpraHnyeckre BenecTBa KIeTKA —
oenku. Jlaboparopnas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

[Ipaktuueckas padora «M3yuenue

8 0.5
«OG6Hapy>xeHHne OETKOB ¢ OMOILBIO
KayeCTBEHHBIX pEaKLInii»

CaolicTBa, KIaccupUKaus U QyHKIUHU bubsmorexa LIOK

9 GEIKOB https://m.edsoo.ru/7141¢292
OpraHuyecKye BEIeCTBa KICTKH — Bubmmorexa [IOK

10 VTIIEBOJTBI https://m.edsoo.ru/7f41¢292
OpraHuyecKye BEIECTBA KICTKH — bu6morexa IIOK

i JIATTUTBI https://m.edsoo.ru/7f41¢292
Hyxneunossie kucnotsl. JJTHK u PHK. bubnuoreka LIOK

1 Jlaboparophas pabota «lccienoBanue 0.5 https://m.edsoo.ru/7f41¢292
HYKJICMHOBBIX KUCJIOT, BBIJCIICHHBIX U3 '

KJIETOK Pa3IUYHBIX OPTaHU3MOBY»

3 Crpoenve u pynkuun AT®. [lpyrue Brbmorexa [IOK
nykreosmrrpudocharst (HTD) https://m.edsoo.ru/7f41¢292
CexBennpoBanue [IHK. Meroast bubmuoreka [JOK

14 T€HOMUKH, TPAHCKPUIITOMUKH, https://m.edsoo.ru/7f41¢292
MPOTEOMUKH

bu6mmoreka [JOK

15 Merozs! CTpyKTypHO#t OnoTOrHH https://m.edsoo.ru/7f41¢292
Tunst knetok. [IpokaproTHYECKas brbmotexa LIOK

16 B — https://m.edsoo.ru/7f41¢292

17 CtpoeHune 3yKapuoTUYECKOMN KIETKH. 0.5 bubnuoreka [IOK




CBOWCTB KJIETOYHONH MEeMOpaHbD»

https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
18 TIoBepXHOCTHBIN anmapar KICTKU https://m.edsoo.ru/7f41¢292
OnHOMeMOpaHHBIE OPTaHOUIBI KIIETKH. bubnmoreka [JOK
19 [TpakTnueckas pabora «M3yueHue 0.5 https://m.edsoo.ru/7f41¢292
JIBIDKCHHUS IIUTOILIA3MBI B '
pacTUTEIBHBIX KJIETKaX»
I1oryaBTOHOMHBIE OPTaHOU/BI KIIETKU: bubnuoreka [IOK
MUTOXOHAPHUU, IUIACTUIBI. https://m.edsoo.ru/7f41¢292
20 JlaboparopHas pabota «lccienoBanue 0.5
MJ1a3MOJIM3a U JIeTIa3MOJIN3a B
pacTUTEIBHBIX KJIETKaX»
bu6mmoreka [JOK
21 HememOpaHHbIe OpraHOM bl KICTKH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
22 Crpoenue u QyHKIMH s1pa https://m.edsoo.ru/7f41c292
CpaBHUTEIIbHAS XapaKTEPUCTUKA bu6mmoreka [JOK
” KJIETOK 3yKapHoT. JlabopaTtopHas 0.5 https://m.edsoo.ru/7f41¢292
pabora «l3ydueHue CTpoeHus KIETOK '
Pa3TUYHBIX OPTaHU3MOBY
AcCUMHUIALMS U TUCCUMMIISALINS — JBE bu6mmoreka [JOK
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa https://m.edso0.ru/7f41¢292
BemiecTB. JlaboparopHas padora
24 it paTopHas p 0,5

«3yueHne KaTaIuTUYECKOU
aKTUBHOCTH ()epPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTanasbl)»




@depMeHTAaTUBHBIN XapaKTep peaKIui
KJIETOYHOT0 MeTa0oIu3Ma.
JlaboparopHas pabota «3yueHnue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

25 0.5
(epMEeHTaTUBHOTO PACLICTIIICHUS
HEepOKCHJIAa BOJOPO/Ia B PACTUTEIbHBIX
Y J)KUBOTHBIX KJIETKaX»

o6 Benku-akTuBaTOphl U OEJIKHU- bubmiorexa [IOK
WHTHOHTOPHI https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
27 ABTOTPO(HBIIT THIT 0OMEHa BelecTB https://m.edsoo.ru/7f41¢292
Bbu6morexa [JOK

28 ®orocunTes https://m.edsoo.ru/7f41¢292
Xemocunres. JlaboparopHas pabota bubnmoreka [JOK

29 «CpaBHeHHe TpoleccoB POTOCHHTE3a U 0.5 https://m.edsoo.ru/7f41¢292
XEMOCHHTE3a
AHa’poOHbBIe OpraHu3Mbl. Bus bubnuorexa LIOK

30 opoxxenus. JlaboparopHas pabota 0.5 https://m.edsoo.ru/7f41¢292
«CpaBHeHHe IPo1IecCOB OpOKEHUS U ’
JIBIXAHUS

31 AspobHbIE OpraHU3MBbI. JTAIIbI bubnuorexa [IOK
SHEpTeTHYECKOro 0OMeHa https://m.edsoo.ru/7f41¢c292
DHeprusi MeMOpaHHOTO TpaueHTa bubmuoreka [JOK

32 npotoHoB. Cunte3 AT®: pabora https://m.edsoo.ru/7f41¢292
npoToHHON AT®-cuHTa3BI

33 Peakunu MaTpuyHOTO CHHTE3A bubmuorexa [JOK




https://m.edsoo.ru/7f41¢292

Tpa"ckpunuus — MaTpUYHBIA CUHTE3

bu6mmorexa [JOK

34 PHK https://m.edsoo0.ru/7f41¢292
bu6mmoreka [JOK

35 Tpauncnsuus u e€ dTambl https://m.edsoo.ru/7f41¢292

36 KoaupoBanre aMUHOKUCIIOT. Poib Bubmmorexa [IOK
pHOOCOM B GHOCHHTE3E Gestka https://m.edsoo.ru/7f41¢292

37 Opranu3anys TeHoMa y IPOKapHOT U Bubmmoreka [IOK
9yKapHoT https://m.edsoo.ru/7f41¢292

13 MosieKyIsipHBIE MEXaHH3MbI Bubmmorexa [OK
SKCIIPECCHH TEHOB Y 3YKapHOT https://m.edsoo.ru/7f41¢292
Bupycer — BHeKIIeTOUHBIE (POPMEI bubnuoreka [JOK

39 ’KU3HU U O0JIUTaTHBIE Mapa3UTHI. 0.5 https://m.edsoo.ru/7f41¢292
[Tpaktuueckas pabora «Coszanue '
MOJICIH BUPYCa»

40 BupycHbie 3a00/IeBaHUs YEIOBEKA, Bubsmorexa [OK
JKHBOTHbIX, pACTEHHI1 https://m.edsoo.ru/7f41¢292

41 HanoTtexHo0THY B OHOJIOTHUHU U bubmoreka LIOK
METAIIAHE https://m.edsoo.ru/7f41¢292

Bbu6morexa [JOK
42 JKu3HEHHBIH UK KIETKH https://m.edsoo.ru/7f41¢292
43 Matpuunsiii cunte3 JJHK bubnuoreka LIOK




https://m.edsoo.ru/7f41¢292

Xpomocomsl. JlabopaTopHasi padorta

bu6mmorexa [JOK

44 «HM3ydyeHne XpoMoCcOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢292
MUKpOIIpenapaTax»
bu6mmoreka [JOK
45 Henenue KICTKH — MHUTO3 https://m.edsoo.ru/7f41¢292
Tune! knerok. Kaprokunes u bubnuoreka LIOK
nuTokuHe3. JlaboparopHast pabora https://m.edsoo.ru/7f41¢292
46 «HaOmroienne MuTO3a B KJIIETKAX 0.5
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
bu6mmoreka [JOK
47 Perynsus )XM3HCHHOTO LIMKJIA KJICTOK https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
48 OpraHusm Kak eAHHOE LeI0e https://m.edsoo.ru/7f41¢292
49 Txanu pacteHuii. JlaGopaTopHas 0.5 BH6J.IH0TeKa LOK
pabota «l3y4ueHue TkaHel pacTeHU ' hitps://m.edsco.ru// 41292
TkaHu )KUBOTHBIX U YEJIOBEKA. bubmmoreka [JOK
50 JlaGopaTtopHnas pabota «3yuenune 0.5 https://m.edsoo.ru/7f41¢292
TKaHEW JKUBOTHBIX)»
Oprasbl. CUCTEMBI OPTaHOB. bubnmoreka [JOK
51 JlabGopaTtopHas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
OpPraHOB I[BETKOBOTO PACTCHUS
bu6mmoreka [JOK
52 Omnopa Tena opraHu3MOB https://m.edsoo.ru/7f41¢292




bu6mmoreka [JOK

53 JIBuKeHME OpraHu3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
54 [TnTanue opraHu3MoB https://m.edsoo.ru/7f41¢292
[IuTanue MO3BOHOYHBIX KUBOTHBIX. Bubamorexa LIOK
55 I https://m.edsoo.ru/7f41¢292
UIIEBApUTEIIbHAS CUCTEMA YeJIOBEKa
bub6mmoreka [JOK
56 JIpIxaHue opraHu3MoB https://m.edsoo.ru/7f41¢292
JlprxaHue 1Mo3BOHOYHBIX KUBOTHBIX U Bubmiorexa HOK
57 https://m.edsoo.ru/7f41¢292
YyeJI0BeKa
bu6mmoreka [JOK
58 Tpancnopt BEIECTB y OpraHUu3MOB https://m.edsoo.ru/7f41¢292
KpoBeHocHas crctemMa mo3BOHOYHBIX Bubmiorexa LIOK
59 https://m.edsoo.ru/7f41¢292
’KUBOTHBIX W YeJIOBEKa
bu6mmoreka [IOK
60 Beinenenue y opranusmoB https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
61 3ammra y OpraHusMoB https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
62 MMMyHHas cucTeMa 4eaoBeKa https://m.edsoo.ru/7f41¢292
PazgpaxkumocTs u perynsuus y Bubmzorexa HOK
63 https://m.edsoo.ru/7f41¢292

OpTraHnu3MOB




['ymopanbHast perynsuus u

bu6mmoreka [JOK

64 SHJIOKpUHHASI CUCTEMA KUBOTHBIX U https://m.edsoo.ru/7f41¢292
YenoBeKa
bu6mmoreka [{OK
65 ®opmbl Pa3sMHOXKCHHS OPraHU3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
66 HonoBoe pasMHOKEHHE https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
67 Metio3 https://m.edsoo.ru/7f41¢292
["amerorenes. OOpa3oBaHue U pa3BUTHE bubnmoreka [JOK
68 MOJIOBBIX KJIEeTOK. JlaGopaTopHas 0.5 https://m.edsoo.ru/7f41¢292
pabota «3ydeHue cTpoeHHs MOJOBBIX '
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»
€9 WHaMBUIyalbHOE Pa3BUTHE bubmiorexa IOK
OpTaHU3MOB — OHTOTCHE3 https://m.edsoo.ru/7f41¢292
0 3akiajika OpraHoB ¥ TKaHEH u3 Bub6mmoreka [IOK
3apOTIBIIIEBBIX JTHCTKOB https://m.edsoo.ru/7f41¢292
Poct u pa3BuTHE KUBOTHBIX. bubnuoreka [JOK
71 JlaGopaTtopHas pabota «BrisBienue 0.5 https://m.edsoo.ru/7f41¢292
MPU3HAKOB CXOJICTBA 3apOJIBIIICH ’
MO3BOHOYHBIX KUBOTHBIX)
Pa3mHOK€EHME U pa3BUTHE PACTCHMI. bubnuoreka [JOK
7 JlaboparopHas padota «CtpoeHue 0.5 https://m.edsoo.ru/7f41¢292

OpPraHOB Pa3MHOKEHUS BBICILINX
pacTeHuin»




HCTOpI/IH CTAHOBJICHUA U PA3BUTHUA

bu6mmoreka [JOK

73 .
TeHETHKH KaK HayKH https://m.edsoo.ru/7f41¢292
OCHOBHBIE TTOHSTHS U CHMBOJIbI bu6mmoreka [IOK
74 re”etuku. JlabopatopHas pabora 0.5 https://m.edsoo.ru/741¢292
«/Ipo3oduna kak 00BEKT FeHEeTUYECKUX '
HUCCIIEJOBaHUIN
3aKOHOMEPHOCTHU HACJIEIOBAHUS bubnuorexa [JOK
npu3HaKoB. MoHOTruOpUAHOE https://m.edsoo.ru/7f41¢292
75 ckpenuBanue. [Ipaktuueckas padora 0.5
"U3yueHue pe3yabTaToB '
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oduib”
6 LIUTOI0rMYECKHE OCHOBBI Bubsmorexa [OK
MOHOTHGPHIHOTO CKPEIHBAHHS https://m.edsoo.ru/7f41¢292
- AHaIu3UpyIoIIee CKPEIUBaHKE. bubmorexa LIOK
HenosnHoe JOMMHHPOBAHHE https://m.edsoo.ru/7f41¢292
JurubpunHoe CKpeuBaHue. bubnuorexa [IOK
73 [Tpaktuueckas padora «M3yuenue 0.5 https://m.edsoo.ru/7f41¢292
pe3yJIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUSA Y IPO30(DUITBDY
79 L{uTonornyeckre OCHOBBI Bub6mmoreka IIOK
JITHOPH/HOTO CKPEIMBAHHUS https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
80 CuenieHHOe Hacjae10BaHUe PU3HAKOB https:/m.edsoo.ru/7f41¢292
81 XpOMOCOMHasi TEOPUS bubnuorexa [JOK

HaCJICACTBCHHOCTH




https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
82 I'enernka mona https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
83 ['eHOTHI KaK LIEJIOCTHAsI cUCTEMA https://m.edsoo.ru/7f41c292
g4 [eHeTUUYECKUI KOHTPOJIb Pa3BUTHS Bubsmorexa [IOK
PACTEHHA, KUBOTHBIX I YETOBEKA https://m.edsoo.ru/7f41¢292
g5 V3MEHYMBOCTh MIPU3HAKOB. Buib Bubmmorexa [OK
3MEHYHBOCTH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
86 MoauduKanoHHast H3MEHINBOCTD https://m.edsoo.ru/7f41¢292
BapuanunoHHblii psi 1 BapualOHHAS bubnuorexa [JOK
KkpuBas. JJaboparopnas padota https://m.edsoo.ru/7f41¢292
%7 «HccnenoBanne 3aKOHOMEPHOCTEMN 0.5
MOIU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapualOHHOTO psia U
BapHUAITMOHHON KPUBOII»
a8 [eHOTUIIMYECKAs! H3MEHYUBOCTb. bubmorexa LIOK
KoMOuHaTuBHast ”3MEHYHUBOCTh htps://m.edso0./741292
MyTarnmoHHasi U3MEHUHUBOCTb. bu6mmoreka [JOK
29 IIpakTuueckas padbora «MyTanuu y 0.5 https://m.edsoo.ru/7f41¢292
JIpo30( bl (Ha TOTOBBIX '
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO bubnmoreka [JOK




mponecca. OmHUTreHeTHKa 1
SIMMI'C€HOMMHKA

https://m.edsoo.ru/7f41¢292

I'eneruka yenoseka. [IpakTnueckas

bu6mmoreka [JOK

91 pabota «CocTaBiieHHEe U aHAJIN3 0.5 https://m.edsoo.ru/7f41¢292

POIOCIOBHON
Bbu6mmorexa [JOK

92 Metozbl MEAUILMHCKON FeHETHKH https://m.edsoo.ru/741¢292
3HaueHUE MEIUIIMHCKOM T'CHETUKU B bu6mmoreka [JOK

93 MPEe0TBPAICHUY U JICUCHUHU https://m.edsoo.ru/7f41¢292
TeHETUYECKUX 3a00JIeBaHUI YeIIOBEKa
OCHOBHBIE TTIOHITHS CEJIEKIIUU. bu6mmoreka [JOK

94 JlaGopatopHas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
COPTOB KYJBTYPHBIX PACTEHUN U OPOL
JIOMAIIHUX YKUBOTHBIX)»
MeTo1bl CeeKIIMOHHON pabOoTHI. bubnmnoreka [JOK

95 JlaGopaTtopHas padora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
METO/IOB CENIEKIIMH PACTEHUM»
JloCTHKEHUS CENEKIINU PACTEHUN U bu6mmoreka [JOK

96 XHUBOTHBIX. [IpakTudeckas padora 0,5 https://m.edsoo.ru/7{41c292
«IIpuBuBKa pacteHuid)
CoxpaHeHue, u3y4eHue u bubmuorexa [JOK

97 HCIIOJIB30BaHNE TCHETHUCCKUX https://m.edsoo.ru/7f41¢292
pecypcoB
buoTexHonorus kak Hayka U oTpaciib bubnuoreka [JOK

98 npousBojicTBa. [IpakTHyeckas padora 0.5 https://m.edsoo.ru/7f41¢292
«3yuenne 00bEKTOB OMOTEXHOJIOTUI

99 OcCHOBHbIE HaIIPaBJICHUS bubnuorexa [JOK

CUHTETHUYECKON OUOJIOrUu




https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
100 XpOMOCOMHAsI ¥ T€HHAsl NHKEHEPUS 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
101 Menuuunckre GHOTEXHONIOTHH 1 https://m.edsoo.ru/7f41¢292
102 PesepBHbiii ypok. [ToBTOpeHue, 1 Bubmaorexa [JOK
06OBIIEHIe, CHOTEMATH3AIMS SHAHM https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 102 15.5

I[TPOTPAMME




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne Jlara nudposLie
Tema ypoka KonrTpoasnbie | IlpakTuuyecku p
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
Bbu6mmoreka [JOK

1 OpomoryonHas teopust . Jlapsuna 1 https://m.edsoo.ru/7f41¢292
JIBYOKYLIUE CUITBI SBOIIOLMH BHIOB 10 Bubmmorexa [IOK

2 4. Jlapsumy 1 https://m.edsoo.ru/7f41¢292
boprba 3a cymecTBoBanue, bubmuoreka [JOK

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://m.edsoo.ru/7f41¢292
otbop

4 DOpMHUPOBAHKE CHHTETUYECKOM . bubnmorexa IOK
TeOPHU SBOTIOHH https://m.edsoo.ru/7f41¢292

s DTarnsl SBOIIOMUOHHOTO HPOLIECCa: : bubsmorexa LIOK
MHKPOIBOJIIOIHS H MAKPOIBOIOIHS https://m.edsoo.ru/7f41¢292

6 [Tomysuus — dIeMeHTapHas eIMHULA . bubsmorexa LOK
SBOJIOLIEH https://m.edsoo.ru/7f41¢292
3aKOH TeHeTUUECKOro paBHoBecHs JIK. bubnmoreka [JOK

7 Xapau, B. Baiin6epra. Jlaboparopnas i 0.5 https://m.edsoo.ru/7f41¢292
pabota «BbIsSIBICHHE H3MEHUUBOCTH Y '
0co0eil 0IHOTO BUAA»

Bbu6mmorexa [JOK
8 OneMeHTapHbIe HaKTOPBI IBOMIOLIH 1 https://m.edsoo.ru/7f41¢292




Dddekt ocHoBatens. Ipdext

bu6mmoreka [JOK

9 GYTHLIOMHOTO FOPIBIITKA https://m.edsoo.ru/7f41¢292
10 Murpanuuu. M3o0aumuu nomyJisiui: BH6JTHOTeKa HOK
reorpadudeckas, GHONOrHIecKas hitps:/m.edsoo.ru/7i#1¢292
" EcTecTBeHHBIN 0TOOP — BH6J.IH0TeKa LOK
HaNpaBSIONHH hAKTOP YBOIOMHH https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
12 [Tomnosoit oT6op https://m.edsoo.ru/7f41¢292
[Tprucnoco01eHHOCTh OPTaHU3MOB KaK bubnuoreka LIOK
pe3yAbTaT MUKPOIBOJIFOLIUHU. https://m.edsoo.ru/7f41¢292
13 JlaGopatopnas pabora «/3yuenue 0.5
apoMop(}030B 1 uAMOANANTALNHN Y
pPacTEHHI U KUBOTHBIX)
[Tpumepsl pucniocobIeHH y bubnuoreka LIOK
OpPraHU3MOB: MOP(OJIOTHIECKHE, https://m.edsoo.ru/7f41¢292
14 ¢dusnonornyeckre, OHOXUMHUIECKHUE, 0.5
noseneHuyeckue. JlaboparopHas pabota '
«IIpucnocobnaeHns OpraHu3MoB U UX
OTHOCHUTEIbHAS 11e1eCO00Pa3HOCTh
Bun, ero kputepun u CTpyKTypa. bubmuoreka [JOK
15 JIabopatopHas padora «CpaBHEHHE 0.5 https://m.edsoo.ru/7f41¢292
BUJIOB IO MOP(OJIOTHYECKOMY '
KpUTEPUIO»
bubmuoreka [JOK
16 Crpyktypa B https://m.edsoo.ru/7f41¢292




Bunoo6pa3oBaHue Kak pe3ynbTar

bu6mmoreka [JOK

17 :
MUKPOIBOTFOITUI https://m.edsoo.ru/7f41¢292
8 CBS3b MUKPODBOJIOLUH K bubmnoreka IIOK
SMUAEMUOJIOTUHA https://m.edsoo.ru/7f41¢292
MakposBOTIOITHSI. bubnuorexa [JOK
19 ITanmeoHTOIOrNYECKHE METOIBI https://m.edsoo.ru/7f41¢292
W3YUYEHUS IBOJTIOIIUU
20 BroreorpaguuecKue METOIBI H3yYEHHUSI Bubnunoreka [IOK
SBOJIFOLAN https://m.edsoo.ru/7f41¢292
DOMOpPHOIOTHYECKHE U CPABHUTEIHHO- bubnmoreka [JOK
21 MOpP(OJIOrHYECKUE METOIbI U3yUCHHS https://m.edsoo.ru/7f41¢292
ABOJTIOIIUHU
MonekynsapHO-IreHETUYECKHUE, bubnmnoreka [JOK
22 OMOXUMHUYECKUE U MAaTEMAaTHUECKHE https://m.edsoo.ru/7f41¢292
METO/Ibl U3YUYEHUS HBOJIIOLIUU
bu6mmoreka [JOK
23 OO01mme 3aKkOHOMEPHOCTH 3BOJIIOLIUH https://m.edsoo.ru/7f41¢292
94 AnlanTuBHAs paaualus. bubnuoreka IIOK
HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUN https://m.edsoo.ru/7f41¢292
25 HayuHble rUImoTe3bl MpOMCX 0K ICHUS bu6morexa IIOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f41¢292
26 JoHayuHble npeacTaBICHUs O bubmmnoreka IIOK
3apOXKJICHUH KU3HU https://m.edsoo.ru/7f41¢292
27 OCHOBHBIE 3TaIbl HEOPraHUYECKOMN bubnmoreka [JOK




https://m.edsoo.ru/7f41¢292

SBOJIIOITUHU
bu6mmorexa [JOK

28 ['MmoTess! 3apoKIeHHS KU3HHI https://m.edsoo.ru/7f41¢292
Ucropus 3emiu u MeToibl €€ bubnmoreka [JOK

29 usydenus. JlaboparopHas pabora 0.5 https://m.edsoo.ru/7f41¢292
«M3yueHne u OMrCcaHue UCKOTIAeMbIX '

OCTaTKOB JIPEBHUX OPTaHU3MOBY

30 HavasbHele STanbl OpraHun4ecKoi bu6morexa IIOK
SBOJIIOLHH https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

31 OBOJTFOLHS 9YKApHOT https://m.edsoo.ru/7f41¢292
OCHOBHEIE dTanbl YBOJIOIUNA bu6mmoreka [JOK

3 pactutenbHOro mupa. [Ipakrnueckas 0.5 https://m.edsoo.ru/7f41¢292
pabota «3yuenne ocobeHHOCTEM '

CTPOEHUS PACTEHUHN Pa3HBIX OTACIIOB)»

13 OCHOBHBIE 3Talbl YBOJIIOLUN Bubsmorexa [OK
JKMBOTHOTO MHUpa https://m.edsoo.ru/7f41¢292
DBOJIOHS )KUBOTHBIX. [IpakTHueckas bubnuorexa [JOK

34 pabota «M3yduenue ocobeHHOCTEM 0.5 https://m.edsoo.ru/7f41¢292
CTPOCHHS TO3BOHOYHBIX YKHBOTHBIX)

35 Pas3BuTHE KU3HU HA 3eMJI€E 110 dpaM bu6mmorexa IIOK
MepHosaM https://m.edsoo.ru/7f41¢292
MaccoBble BEIMUPaHHs — bubnuorexa [IOK

36 https://m.edsoo.ru/7f41¢292

9KOJIOTMYCCKUC KPU3UCHI ITPOLIIIOTo




CoBpeMeHHBI! SKOJIOTUYECKUI KPU3HUC,

bu6mmoreka [JOK

37 :
ero 0COBEHHOCTH https://m.edsoo.ru/7f41¢292
18 CoBpeMeHHast CHCTEMa OPTaHHYECKOTO bubmorexa [IOK
[POLLLIOro https://m.edsoo0.ru/7f41¢292
39 OCHOBHBIE CHCTEMATHIECKUE IPYIIITBI bubmiorexa IOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
40 AHTpPOIOIIOTHs — HAYKa O YCeIOBEKe https://m.edsoo.ru/7f41¢292
41 PasBuTue npescTaBieHuii o bubnuorexa [TOK
NPONCXOKICHHH YeTOBEKA https://m.edsoo.ru/7f41¢292
MecTo 4eaoBeKa B CUCTEME bubmuoreka [JOK
opranuyeckoro mupa. JJaboparopnas https://m.edsoo.ru/7f41¢292
42 pabota «M3yueHue ocobeHHOCTEH 0.5
CTPOEHHMSI CKelleTa YeIoBeKa,
CBSA3aHHBIX C MIPSIMOXOXKICHUEM
bubmuoreka [JOK
43 JIBIDKYIIME CUIIBI QHTPOIIOTCHE3a https://m.edsoo.ru/7f41¢292
CooTHomieHre OHOJOTHYECKUX U bu6mmoreka [JOK
44 COLIMaIbHBIX (PAKTOPOB B https://m.edsoo.ru/7f41¢292
aHTPOIIOTCHE3e
bu6mmoreka [JOK
45 OCHOBHBIE CTaJIUU AHTPOTIOTEHE3A https:/m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
46 [TaneoreneTnka v najJcoreHOMMUKa https://m.edsoo.ru/7f41¢292




bu6mmoreka [JOK

47 OBOJIIOLMSI COBPEMEHHOIO YEIOBEKa https://m.edsoo.ru/7f41c292
UYenoseueckue pacel. [IpakTuueckas bubmuorexa [JOK

48 pabota «/3yyeHne 3K0I0rHuecKux 0.5 https://m.edsoo.ru/7f41¢292
a/lanTanuil 4eJoBeKay

19 MesKIMCIUILTMHAPHBIE METOIbI bubmorexa [IOK
AHTPOTIONOTHH https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

50 3aposKzeHHe U Pa3BUTHE SKOIOTHHU https://m.edsoo.ru/7f41¢292
Metonsl sxonoruu. JlabopaTopHas bubnmoreka [JOK

51 pabota «/3yueHue MeTo10B 0.5 https://m.edsoo.ru/7f41¢292
9KOJIOTMYECKHUX UCCIIEIOBAHUI»

= 3HaueHUe 3KOJOTHUECKUX 3HAHUM s Bubmmorexa [IOK
S https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

53 OKoJIOrHYecKre HaKTopsl https://m.edsoo.ru/7f41¢292
AbGuotnueckue daktopsl. CBET Kak bubmuorexa [JOK
AKOJIOTUYECKUH (aKTop. https://m.edsoo.ru/7f41¢292

54 JlabopaTopHnas pabota «BrisBieHue 0.5
MPUCTIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO CBETa»

55 AOGuoTndeckue haKkTOphI. 0.5 bubmuorexa [JOK

TemnepaTypa Kak 3KOJIOTHYECKUI
daktop. JTaboparopHas pabota
«BblisiBIeHUE pUCTIOCOOIEHUI

https://m.edsoo.ru/7f41¢292




OpPTraHU3MOB K BJIMUSHHUIO TEMIICPATYPbD»

Abunorudeckue GakTopsl. BnaxxHocTb
KaK 3KOJIOTHYECKHM pakTop.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

56 JlabopaTopHnas pabota 0.5
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS
bu6mmoreka [JOK
57 Cpezipl 0OHTaHHS OPraHU3MOB https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
58 buronoruyeckue putmet https://m.edsoo.ru/7f41¢292
Bbu6morekxa [JOK
59 JKusHeHHbIe (HOPMBI OPraHU3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
60 Brotmaeckne pakTops https://m.edsoo.ru/7f41¢292
3HaucHUe OMOTUYECKUX bu6mmoreka [JOK
61 B3aUMOJICUCTBUI JIJ1 CYIIECTBOBAHUS https://m.edsoo.ru/7f41¢292
OpPraHHU3MOB B cpesie OOUTaHUs
62 DKOJIOTUYECKUE XAPAKTEPUCTUKH brbmotexa LIOK
MMy ASITHH https://m.edsoo.ru/7f41¢292
OcHOBHbIE TIOKA3aTENN HOMYJISIIIUN: bubnuoreka [JOK
63 YHUCJICHHOCTD, IJIOTHOCTh, BO3pACTHAs https://m.edsoo.ru/7f41¢292
1 TI0JIOBAsI CTPYKTYpa
OcHOBHBIE MTOKA3aTEIU MOMYJISAINN: bubnuorexa [IOK
64 POXKIAEMOCTB, IPUPOCT, TEMII POCTAa, https://m.edsoo.ru/7f41¢292

CMCPTHOCTBb, MUT'pALIUA




bu6mmoreka [JOK

05 OKOJIIOrU4eCKast CTPYKTYpa HOMYJISLUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
66 JrHamMuKa nomysisiuy U e€ peryIsuus https://m.edsoo.ru/7f41¢292
&7 KpHBBIE POCTa YUCIEHHOCTH bubnmorexa LIOK
romy sy, KpHBbIe BEDKHBAHUS https://m.edsoo.ru/7f41¢292
DKoJIoruueckasi HuIa Buja. bubnuorexa [IOK
68 JlaGoparopHas pabota 0.5 https://m.edsoo.ru/7f41¢292
«[TpucmnocoOeHus: ceMsIH pacTeHUI K '
pacceneHuIo»
bu6mmoreka [JOK
69 By kak cucTema nonynsnui https://m.edsoo.ru/7f41¢292
0 3aKOHOMEPHOCTH TIOBEACHHUS U Bubmmorexa [OK
MUrpALHii KHBOTHBIX https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
71 Coo0111ecTBO OPraHM3MOB — OHOLIEHO3 https://m.edsoo.ru/741¢292
bu6mmoreka [IOK
72 DKocHucTeMa Kak OTKpbITasi CUCTEMA https:/m.edsoo.ru/7f41¢292
7 KpyroBopoT BelIECTB 1 OTOK SHEPTHH bubsmorexa LOK
B SKOCHCTEME https://m.edsoo.ru/7f41¢292
Bbu6morexa [JOK
74 OCHOBHBIE MOKA3aTEIU IKOCUCTEMBI https://m.edsoo.ru/7f41c292
75 DKOJIOTUYECKHUE TUPAMHU/IbI bubnmnoreka [JOK




https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK

76 M3MeHeHHs COOOIIECTB — CYKUECCHH https://m.edsoo.ru/7f41¢292
[IpupoaHbie 3K0CUCTEMBI. DKOCUCTEMBI bubnmoreka [JOK

77 03ep U peK. IKOCUCTEMBI MOpeH U https://m.edsoo.ru/7f41¢292
OKEaHOB

78 [IpupoHBIE DKOCUCTEMBI. DKOCUCTEMBI but6mmoreka [IOK
TYHJp, JECOB, CTENeH, MyCTHIHb https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

79 AHTPOIOT€HHbIC IKOCUCTEMBI https://m.edsoo.ru/7f41¢292
Ypboskocucremsl. [IpakTudeckas bubmuoteka [{JOK

80 pabota «l3ydyeHue u onrcanue 0.5 https://m.edsoo.ru/7f41¢292
ypPOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHUS bubnuorexa [IOK

81 OCHOBHBIX B3aMMOJEUCTBUI https://m.edsoo.ru/7f41¢292
OpraHU3MOB B 9KOCHCTEMAaX
MexaHu3Mbl BO3IEUCTBYS 3arPsI3HEHUN bubmumoreka [IOK

22 Pa3HBIX TUIIOB HA CyOOpPraHU3MEHHOM, https://m.edsoo.ru/7f41¢292
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSX

23 Buocdepa — obmenanerapHas but6mmoreka [IOK
06010uKa 3eMIn https://m.edsoo.ru/7f41¢292

84 Vuenue B. 1. BepHajckoro o bubnuorexa [OK

o6uocdepe

https://m.edsoo.ru/7f41¢292




3aKOHOMepHOCTI/I CyIICCTBOBAHUA

bu6mmoreka [JOK

85 6rocQepsl https://m.edsoo.ru/7f41¢292
26 KpyroBopoThI BemecTs u Bubmmorexa [OK
BHOr€OXHMIUECKHE Kb https://m.edsoo0.ru/7f41¢292
g7 3oHaTBHOCTE OHOChepsl. OCHOBHBIE But6mmoreka LIOK
GHOMbI CyILIH https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
88 YceroitanBocTh Orochepsr https://m.edsoo.ru/7f41¢292
29 DKOJOTHYECKUE KPU3UCHI H UX bubmorexa OK
NPUUKHEI https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
90 Bo3zneiicTBue yenoBeka Ha Ouochepy htps://m.edsoo.ru/7f41c292
o1 AHTpOIIOreHHOE BO3/IEHCTBHE HA bubmuorexa [IOK
PACTHTEJbHBIH 1 KUBOTHBIH MHD https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
92 OxpaHa HpupO/IbI https://m.edsoo.ru/7f41¢292
93 OCHOBHBIE TIPUHITUITBI YCTOWIHBOTO But6mmoreka LIOK
Pa3BUTHS UEIOBEYECTBA H IIPHPO/IBL https://m.edsoo.ru/7f41¢292
PanmonaneHO€ MpUPOAONOIB30BaHUE U bubnuoreka [IOK
94 COXpaHeHHe OMOIOTHYECKOTO https://m.edsoo0.ru/7f41¢292
pazHooOpasus 3emiu
95 O06001IeHne 10 TeMe bubmuoreka [JOK

«MUKpO3BOIIOLUSA U €€ PE3YIBTATHI»




https://m.edsoo.ru/7f41¢292

96 O0o001IeHKE IO TeMe { bu6morexa IIOK
«MaKpO3BOJIOLHS U €€ PE3YIILTATHD) https://m.eds00.ru/741¢292
O06001mIeHne 10 TeMe bubmuoreka [{OK

97 «IIpoucxoxaeHue u pa3BUTHE KU3HU 1 https://m.edsoo.ru/7f41¢292
Ha 3emMiie»

O0600111€HIE IO TEME bu6mmoreka [JOK

98 «IIpoucxoxaeHue yenaoBeka — 1 https://m.edsoo.ru/7f41¢292
aAHTPOTIOTCHE3»

O06001IeHE 110 TeEME «DKOIOTUS — bu6mmoreka [JOK

99 HayKa O B3aMMOOTHOIIEHUAX 1 https://m.edsoo.ru/7f41¢292
OpPraHU3MOB»

O606mieHue 1o Teme « OpraHu3Mbl U But6mmoreka LIOK

100 cpejia OOHTaHNs 1 https://m.edsoo.ru/7f41¢292
O0001eHuE 110 TEME « DKOJIOTHS BUIOB bub6mmorexa LIOK

101 W TOMyASHi» 1 https://m.edsoo.ru/7f41¢292
O606mieHue o Teme «brochepa — bubmorexa OK

102 [IOGAMEHAS SKOCHCTIEMAY 1 https://m.edsoo0.ru/7f41¢292

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

10 ximacc

buonorus 10 xinacc. YrinyOneHHbI ypOBEHb.
Bricoukas JI.B., Ipmvmur .M., PyBunckuii A.O. u ap./ [lox pen. ymuoro B.K., [Ipimimmia
I""M. U3parenbCTBO MPOCBELICHUE

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bu6mmoreka [JOK

https://m.edsoo.ru/7f418886
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