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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
ypOBHE cpeaHero odiiero oopaszoBanus pazpadotana Ha ocHoBe DenepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoit @eaepanuny,
OI'OC COO, Konuenuuu npenoaaBaHusi yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIACCBI) SIBJISIETCS] OJHUM U3 KOMIIOHEHTOB MpeaMeTHOM o0nacTi «EcrecTBeHHO-
HayuHble mnpeaMersl». CornacHo nonoxeHusMm GPI'OC COO mnpodunbHbIE
yueOHbIE MPEIMEThI, U3y4yaeMble Ha yIrayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennanu 0O0y4eHUsT Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUS U
npu3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEX]Iy OCHOBHBIM OOIIMM, CPEIHUM
oOuM, cpelHUM MpodecCHOHANbHBIM W BBICIIMM oOOpa3oBaHueM. B 1o xe
BpeMsi KaXJIbIi M3 3TUX y4E€OHBIX MPEAMETOB JOJKEH OBbITh OPHUEHTHPOBAH HA
NPUOPUTETHOE perieHrne 00pa3oBaTeIbHbIX, BOCIIUTATEIBHBIX U PAa3BUBAIOIINX
3a/lay, CBSI3AHHBIX C MpodopueHTanued oOy4aromMXcsa U CTUMYIHPOBAHUEM
UHTEepeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHMS, CBA3aHHOIO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTHEHN, CHOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMYy mpenmety "buonorus" maér mpeacraBiieHHE O
IeJM U 3ajla4ax M3ydeHus yuyeOHoro mnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompeeiseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeieHHe IO Kilaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYCHHsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKHA y4eOHOTro mpoiiecca,
BO3pPAaCTHBIX OcCOOeHHOCTeH oOyuaromuxcs. B mporpamme mno Ouonoruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C W3Y4YE€HHEM OMOJIOIMH Ha YPOBHE
OCHOBHOTO o00mero oOpa3oBaHus, Onaromaps dYemMy MPOCMAaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCJIEAYyIOIlee pa3BUTHE OHOJOTMYECKUX 3HAHMIA,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILUICHHUS, MPEACTaBICHUN O 3710poBOM o0Opa3e U3HHU, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaroliedl mnpupoaHoit cpene. B
[IporpaMme Mo OMOJIOTUH TaK)XKe MOKa3aHbl BO3MOYKHOCTH y4eOHOIo mpeamera
«buonorus» B peamuzamuu TpeboBanuit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAIPEJAMETHBIM M IPEAMETHBIM pe3yJbTaTaM OOydeHHsS U B
(OpMUPOBAaHUU OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATENbHON JEATEIBHOCTH
00yYaroIMXCsa MO0 OCBOCHUIO COAEPKaHUS OHMOJIOTHMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeIHEro 00I111ero 0Opa3oBaHus.
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VYueOnsiil npeaMet «buoaorus» Ha ypoOBHE CpeHEro 00111ero 00pa3oBaHus
3aBeplIaeT OMOJIOTMYECKOe O0pa3oBaHUME B IIKOJIE M OPUEHTUPOBAH Ha
pacmMpeHue 1 yriayOjaeHue 3HaHUM 00y4aromuxcsi 0 )KUBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOruu, SMOPUOJIOrHMH U OUOJIOTHUH Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTUH.

N3yuyenue yuebHoro mnpenMera «buosorus» Ha YriiyOJIGHHOM YpOBHE
OPUEHTUPOBAHO Ha MOJATOTOBKY OOYYaIOMIMXCA K MOCIEAYIOIIEMY MOITYYEHUIO
Ouonornyeckoro oOpa3oBaHMs B By3aX UM  OpraHM3alUsiX CpPEIHEro
npodeccuoHanbHOro oOpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTteMa OMOJOTUYECKUX 3HAHUMU, MOJYYCHHBIX MPU U3YYECHUU 00YYarOIUMUCS
COOTBETCTBYIOILIMX CUCTEMAaTUYECKUX Pa3J1esIOB OMOJIOIMH HA YPOBHE OCHOBHOT'O
oOmrero obpaszoBanusi, B 10—11 knaccax 3TW 3HaHMS MOJy4yaroT pa3BuTHe. Tak,
pacuIupeHbl U yriyOJIeHbl OMOJIOTUYECKUE 3HAHUS O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4eJoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOJTHUTENIBHO  BKJIFOYEHBI OHMOJIOTUYECKHE CBEICHMSI TMPUKIATHOTO U
MOMCKOBOT'O XapaKTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS
nocieayromero BbiOopa mnpodeccuu. Bo3moxkHa  Takke — MHTErpanus
OMOJOTUYECKUX 3HAHUW C COOTBETCTBYIOIIMMH 3HAHUSMHU, MOJIYYCHHBIMU
oOy4YaromMUMHCS TIPU U3y4eHUU HU3UKU, XUMUH, reorpaduu U MaTeMaTHUKH.

Crpyktypa mporpamMMmbl mo ydeOHOMYy mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOJIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHO WM, W3Yy4alOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE ISt
KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3aIlUU, SBOJIOIUN OPTaHUYECKOTO MUPa
Ha 3emiie, COXpaHEHHUs OHOJIOTHYECKOro pa3zHooOpasus maHeTel. Tak, B 10
KJIacC€ HW3Y4YalOTCS OCHOBBI MOJICKYJISIPHOM M KIETOYHOM  OHOJIOTHH,
AMOPUOJIOTUU U OMOJIOTHH Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OWOJIOTHH, aKTYaIU3UPYIOTCS 3HAHUS OOYyYaromIuxcsi 10
0oTaHuWKe, 300JI0TUH, AHATOMUHU, PU3NOIOTUH YenoBeka. B 11 kmacce uzyqatorcs
ABOJTIOIIMOHHOE YUCHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Onocdepe.

VYyeOupiii mnpeamer «buonorusi» Tpu3BaH 00€CIEUYUTH OCBOCHHUE
oOydJaromuMucs OMOJIOTHYECKUX TEOpUil W 3aKOHOB, WJACH, MPHUHIUIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, 3HaHUH O CTPOECHUH, MHOTO0Opa3uH U OCOOCHHOCTSX KJIETKU, OpTaHu3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOUIUXCS HAYUYHBIX JTOCTUKEHUSX,
COBPEMEHHBIX  HUCCJIEAOBAaHUAX B  OWOJOIMM, NPUKIATHBIX  acHeKTax
Owonorndeckux 3HaHWW. [l pasBuUTHS W TOANEpKAHWS ~ HMHTEpeca
o0y4Jaromuxcs K OMOJIOruy HapsiAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHUECKOTO
Marepuaia B COJEpKaHUU TMPOrpaMMbl 1O OHOJIOTUU TMPETYCMOTPEHO
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3HAKOMCTBO C HMCTOpMEH CTAHOBJEHHUS W Pa3BUTHS TOM WIM MHOW O0JacTH
OMOJOrMY, BKIJIAJIOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pEIICHUE
BKHEHIINX OMOJIOTMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Lenp nzydenus yueoHoro npeamera «bruonorus» Ha yriiyOi€HHOM ypoBHE
— OBJAJEHUE OOYyYaIOIUMUCA 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAJIBHON
OpraHu3alliyd >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHHUM
MCII0JIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUM UHTEPECA K ONPEAEIEHHON 00IacTH
npodeccuoHaIbHOM NeATeTbHOCTH, CBSI3aHHON C OWOJIOrHell, uiu K BbIOOPY
y4eOHOr0 3aBe/IeHUs JIJIsl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMs.

Joctxkenne 1enu u3ydeHust ydyeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a1a4:

OCBOEHHE 00 yYaIOIIMMHUCS CUCTEMbI OMOJIOTMUECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEIIHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBuiIaxX, COCTaBISIOIIMX COBPEMEHHYK) E€CTECTBEHHO-HAYUHYIO KapTHHY
MHUpPa; O CTPOEHUH, MHOT00Opa3ud U OCOOCHHOCTSAX OMOJIOTHYECKUX CHCTEM
(keTka, opraHu3Mm, MOMYJIAINS, BUJI, OMOreoneHo3, ouocdepa); 0 BEIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUSAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYaloIUXCS C METOJaMHU TMO3HAHHUS >KUBOW TPHUPOJIBIL:
UCCJIEIOBATEILCKUMHU METOJaMU OMOJIOTMYECKUX HAayK (MOJEKYJISIpHOH U
KJIETOYHON OHOJOTHUH, SMOPHOJIOTUM W OWOJOTHUH pPA3BUTHUS, TEHETUKU U
CEJICKIIUU, OWOTEXHOJOTMH W CHUHTETHYECKON OMOJIOTUHU, NaJCOHTOJIOTHH,
HKOJIOTHUHM); METOJIaMH  CaMOCTOSATEILHOTO TMPOBEICHUS OHOJOTHYECKUX
ucciaeoBaHul B JlabopaTopun W B Tpupoje (HaOIIOJICHWE, H3MEpPCHHE,
AKCHEPUMEHT, MOJIECIUPOBAHHUE);

OBJIaJIcHNE OOYyYalOIIUMHUCS YMEHUSIMU: CaMOCTOATEIBHO HAXOUTh,
aHAM3UPOBATH M MCIOJIH30BATh OMOJIOTHYECKYIO0 MH(DOPMAIUIO; MOJIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIWBATH CBSI3b MEKIY
pa3BUTHEM OHOJIOTMM M COLMAJIBHO-)KOHOMUYECKUMU U 3KOJOTMYECKUMU
npobiieMaMu 4eJIOBEYECTBA; OLIEHUBATH IMOCJIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOLICHUIO K OKPY>KAIOIIEH HNPUPOJHON Cpele, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYKAIOIIUX JIFOJCH; O0OOCHOBBIBAaTH U COONIOAATH MEpHI
npodunakTKy MHOEKITMOHHBIX 3a00JIEBaHUIA, TPABIIIA TTOBEJICHUS B IPUPOJIC U
oOecrieueHusi ~ 0€30MaCHOCTH  COOCTBEHHOM  JKHM3HEIEATENBHOCTH B
Ype3BbIYAWHBIX CHUTYyallMsIX TMPUPOJHOTO U TEXHOTEHHOrO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHEe |y OOydYarOUIUMXCS  MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEW B MPOLECCE 3HAKOMCTBA C BBUIAIOIIMMUCS OTKPBITUSMU U
COBPEMEHHBIMU HCCIIEIOBAHUSAMM B OMOJIOIMH, PEIIaeMbIMU €10 IpodiiemMamu,
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METO/10I0T e OMOJOrNYECKOTO UCCIeIOBaHuUs, MIPOBEICHUS
OKCIIEPUMEHTATBHBIX ~ WCCJICIOBAHMMA, pEIICHUS  OWOJOTHYECKUX  3ajad,
MO/ICJIMPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y O0YYAIOIINXCS IICHHOCTHOTO OTHOIICHUS K JKUBOHW MPUPOJIE
B IICJIOM M K OTICIAbHBIM €€ OO0BEKTaM | SBICHHAM; (OPMUPOBAHHE
AKOJIOTHYECKOM, TeHETUYECKONH TPaMOTHOCTH, OOIICH KYyJbTYyphl MOBEICHUS B
MIPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHUH;

nproOpeTeHne OOYYarONIUMHUCS KOMIIETEHTHOCTH B  PAIlMOHAJIBHOM
IPUPOJIOTIONIL30BAHUM (COOJIOZIEHHE TIPaBWI TOBEJICHUS] B MPUPOJE, OXPaHbI
BUJIOB, JKOCHUCTEeM, Ouochepbl), COXpaHEHHUU COOCTBEHHOTO 3JI0POBbI U
3JI0pPOBbSI OKPY>KAIOIIUX JIt0JIeH (CoOMtoAeH s Mep NMPOPUIAKTUKU 3a00JIeBaHUH,
oOecrieueHre 0€30MACHOCTH JKM3HEACATEIIPHOCTA B YPE3BBIUAWHBIX CHTYAIIUSIX
IPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTUYCCKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HU;

CO3JaHMe YCIOBUM JJii  OCO3HAHHOTO  BbIOOpa  OOyYaromIMMUCS
VHIUBUIYaTbHOU o0pa3zoBaTeIbHOM TPAaCKTOPHUH, CIOCOOCTBYIOIIEH
HoCHeyIoeMy Mpo(ecCHOHATbHOMY CaMOONPEIEICHUIO, B COOTBETCTBUH C
UHANBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO111ee uKcio YacoB, OTBE/ICHHBIX HA U3y4YeHHE OUOJIOTUH HA YTIIyOJIIEHHOM
ypOBHE cpeHero oo1mero oopazopanus, cocrariseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3aImoHHbIX (OPM, METOJIOB U CPEJICTB 00yUeHUs OMOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKHA €ro COACp>KaHUs U HAIpPaBICHHOCTH Ha
NPOJOJKEHUE OMOJOTUYECKOTO O00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

OO0s3aTeIbHBIM  YCIIOBHEM IPH OOYYEHHHM OHWOJIOTUH Ha YIIIyOJIEHHOM
YpOBHE SIBIIECTCA MPOBEACHUE JIA0OPATOPHBIX M MpakThueckux pabdot. Taxke
ydqactue  OOydYarommxcsi B BBIIIOJIHEHHWH  TMPOEKTHBIX W y4eOHO-
MCCJIEIOBATEILCKUX pPabOT, TeMaTHKa KOTOPBIX OMpEACIsIeTCs] y4YUTeIeM Ha
OCHOBE UMEIOIIUXCS MaTEPUATbHO-TEXHUYECKUX PECYypCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUMU.
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass OuoJiorusi — KOMIUIEKCHasi Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiormyeckue HaykKu M H3ydaeMble UMHU TPOOJIEMBI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEAOBAHUS B
OuoJioruu.

3HaueHue OuoJIOTMM B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. lIpodeccuu, cBszanHbie ¢ Ouonorueil. 3HaueHue
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIbCKOM
X035CTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. T'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, Y. 1. Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabnuuel u cxembl: «CBsi3b OMoONIOTMM C APYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cuctembl Kak mpenMer uzydeHus: Omosoruu. CBOMCTBA JKHUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJSIPHbIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BUIAOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTHdeckmii), omochepHbiii. IIporeccrl, MpoucxoAsANIUe B JKUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KUBOTrO. JKW3HL Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl HAa pPa3HbIX YPOBHIX
OpraHu3alyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ouonornueckor Hayku. Habmonenune,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alus1, MeTaaHanus. [lonsaTre o 3aBucuMoin
U He3aBUCHUMOMN nepeMmeHHoW. [lmanupoBanue skcniepumenta. lloctaHOoBKa u
npoBepka runore3. Hynesas runoresa. [loHsTHE BEIOOPKHU U €€ JOCTOBEPHOCTb.
Pa3opoc B Ouosiormyeckux AaHHbIX. OlEHKa JIOCTOBEPHOCTH MOJYYEHHBIX
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pe3ysabTaToB. lIpUUYMHBI HCKaXXEHUA PE3YyJbTATOB JKClepuMmeHTa. [loHsTHE
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmunpl u cxembl: «OCHOBHBIE NpPHU3HAKU KU3HU», «buonoruueckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBanue: naboparopHoe oOOpyAoBaHWE ISl  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPaA3IUYHBIX METOJIOB IpHU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANBHAS €IMHHUIIA >kKUBOTO. Hcropus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounass teopus (T.
[[IBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
K1emokK. DIEeKTpOoHHass MUKpockonus. Kougoxanvruas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

IToptpetsr: P. T'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabnuiel u cxembl: «CBETOBON MHUKPOCKOID, « DNEKTPOHHBIM MUKPOCKOTI,
«Hcropust pa3BUTUS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadusi, snexkrpodopes3, auddepeHuaNbHOEe TEHTPUGYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XHUMUYECKUNA COCTaB KIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENsl, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIJIOPEryIsiuui. MuHepanbHble BEIlleCTBa KIETKU, UX OHOJOoruyecKas
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.
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Opranudeckne BellecTBa KIETKH. buosiormyeckue mnonumepsl. benkwu.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunast ctpyktypa Oelika, mnenTHUAHAas CBs3b. BTopuuHas, TpeTUyHas,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkiuu 6enkoB. [lpuonsi.

Yranesoabl.  MoHocaxapuabl, — AMCaxapuibl,  OJIMIrocaxapuasl U
nonucaxapuabl. OOmWMA MiaaH CcTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBooB. buonoruueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnunepunabl, Goconunuasl, BOCKH, crepouibl. buonorndyeckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneorunsr. [Mpuniun kommnementapHoctu. [Ipasuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cniupasib. Mectonaxoxaenue u ouonorndyeckue Gynkiuu JJHK.
Bunet PHK. ®ynkiun PHK B knetke.

Ctpoenne monekynabl AT®. Makpospruueckue cBsizu B mosiekyie ATO.
buonornyeckue pynkiun AT®. BoccTraHoBIeHHbIE IEPEHOCUUKH, UX (YHKIIUU
B KieTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanue [IHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpyktrypHas  Owoyiorusi:  OWoxuMuueckue W Ouodusnueckue
UCCJICIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @YHKYuti OUOMONEKYL U UX KOMNJIEKCO8.
Komnvromepnotii  ouzaiin  u  opeanudeckuii cuHmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHUYECKHX D3JIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuter u cxembl: «lleprogudeckas TabiauIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOJbI», «BeliecTBa B cocTaBe OpraHu3mMoBy, «CTpoeHue
MOJeKyIbl Oenkay, «CTpYKTypbl O€IKOBONW MOJEKYIbD», «CTPOCHHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATOy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTtopHas pabGora «OOHapyxeHue O€IKOB €  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI.
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Jlaboparopnas pabora «lcciaenoBaHue  HYKIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIUH KICTKH

Tunel KIETOK: J>yKapuoTHYeCcKass U mpokapuoTuyeckas. CTpyKTYpHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHUecKOW kieTku. KilerouHasi cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KIETOK. MecTO U poib MPOKapuOT B OMOIIEHO3aX.

Crpoenne u  GYHKIIMOHUPOBAHUE  DYKAPUOTHUYECKOM  KIIETKH.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IIa3MaTHUeCKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MaTUYECKYI0 MEMOPAHY: MaCCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIN (MEPBUYHBIM W BTOPUUHBIN
akTUBHBIN TpaHcnopT). [lomymponumiaemocts MemOpaHbl. PabGoTa Hatpuii-
KaJMEBOTO Hacoca. DHIOIMTO3: MUHOLUTO3, (paroruTo3. Dk3ouuTo3. Knertounas
creHka. CTpykTypa ¥ GyHKIIMH KJIETOYHOW CTEHKU PACTEHUM, TPUOOB.

[uronnasma. I{uTo3zons.  I[luTockener.  JIBMKEHHE  IIUTONJIA3MBI.
Opranouibt KJICTKH. OnnomeMOpaHHbIE OpPTaHOU/IBI KJICTKU:
sHpomtazMarnueckas cetb (I1IC), anmapat ['osbKK, TU30COMBI, UX CTPOEHHUE
u (QyHKuMH. B3anMOCBsSI3b OJJHOMEMOpPAHHBIX OpPraHOUIOB KieTkH. CTpoeHue
IPaHYJISIPHOTO pPeTUKyIyMa. Mexanuzm nHanpaenenus 6enaxkos ¢ IOIIC. Cunres
pacTBOpUMBbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
SHAOIIa3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkIus annapara ['ombmku.
Mooudghukayus benkos 6 annapame I onvoocu. Copmuposxa b6enkoe 6 annapame
Tonvoorcu. TpaHcTOpT BemeCTB B KIETKe. Bakyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWIbl KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoocoenue  mumoxonoputi  u  naacmud.  Cumbuoeenez  (K.C.
Mepesickosckuii, JI. Mapeynuc). Ctpoenne u GyHKIIMH MATOXOHAPUNA U TTACTHUI.
[lepBuyHbIC, BTOPUYHBIE ¥ CIOXKHBIE IUIACTHIBI (POTOCHHTEIUPYIOITUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIUX PACTCHUM.

HememOpannsbie opranon bl kiieTku CTpoeHre u PyHKIIMN HeMeMOpaHHBIX
OpraHouioB  KJeTku.  PubGocombl.  [lpomesicymounvie  unamenmol.
MukpodunameHTsl. AxmuHosvle Mukpoguiamenmol. MBIIIEYHBIE KICTKH.
AKmuHo8vle KOMNOHEeHMbl HeMbluleyHblX Kiemok. Mukpotpyoouku. Kinetounsiit
ueHtp. CrTpoeHuME U [IBHXKEHHE JKTYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nutoruiasmel. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. MomopHhwie oenxu.
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SAnpo. O6osouka siipa, XpOMaTHH, KaPUOILIa3Ma, SIAPBIIIKHA, UX CTPOCHUE U
¢yHkuuu. SnepHsiid OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacroNOKEHUE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamuka s0epHou 000104Ku 8 mumose. floepHulil
MPaucnopm.

Knerounbie BkimtoueHus. CpaBHUTEIBbHAS XapaKTEPUCTHUKA  KIIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpets: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnumpr u cxembl: «CTpoeHUE DYKAPUOTHUECKON KIeTKu», «CTpoeHune
KUBOTHOW  KIeTKW», «CTpoeHHEe pacTUTENbHON KIeTKkn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKI.

OO0opyioBaHHE: CBETOBOH MHUKPOCKOT, MHKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpEapaThl 0aKTepraIbHBIX KICTOK.

JlaGopatopHasi pabGora «l3yuyeHue CTpPOEHUSI KIETOK PpPa3IUYHbIX
OpPTaHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopuas padora «lccrenoBanue riazMonu3a U AEIUia3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MBI B
PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BelecTB M NMPeBPAIlleHUE IJHEPTUH B KJIeTKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMEHa BEIIECTB: aBTOTPO(PHBIM W TeTepoTpodHBIA. YdYacThe KHUCIOpoAa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o00meHHbIX mporieccax. DepMEHTAaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
nevictuss.  Kodepmentsl. Otimuuss  QEepMEHTOB OT  HEOPTaHUYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIMA OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
AHoKkcueennwlll u oxcueerHsili homocunmes y o6axmepuii. Ceemocoouparoujue
nuUeMeHmbl U NUSMEeHMbl PeaKyUOHHO20 Yyenmpa. POIIb XJIOpOTUTACTOB B MPOIIecce
doTocuaTe3a. CBeroBas u TeMHOBass (a3pl. Pomoodvixanue, Cz., Cs. u CAM-
munwvl pomocunme3sa. llpogykTUBHOCTH (hoTOocWHTE3a. BrusHMEe pa3aMdHBIX
(dbakTOpoB Ha CKOPOCTHh POTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A.
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XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opoxxenus. [IponykTel OpokeHHs U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBl. Jrarbl DHEPreTUYECKOTO oOMeHa.
[loaroroButenbHblii  dTan. [uKOIU3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHne, UiM KJIETOYHOE JbIXaHue. Pojib MUTOXOHIpHIA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomornog. Cunmesz ATD: paboma npomounnoii AT®-cunmasel. [IpeumynecTa
a’poOHOro myTH OOMeHa BEUIECTB IMepea aHadpOoOHBIM. DP(HEKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

Ioptperst: Ix. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u  cxembl: «DorocuHTE3», «IHEPreTUUECKUH OOMEHY,
«buocunres 6enka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYI0BaHKE /ISl IPUTOTOBIICHUS
NOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHnass pabGora «l3ydyeHue KaTaJUTUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHasi padora «l3yueHue ¢GEpMEHTATHBHOTO PACIICTUICHUS
NEPOKCU/IA BOJOPO/A B PACTUTENBHBIX U 5KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (GOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHUS U ABIXaAHUS.

Tema 7. HacaeacrBenHast uHpopManus U peajau3anus eé B KIeTKe

Peakuuu matpuynoro cunTesa. [I[puHINI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO  CUHTe3a.  Peanuzanus  HAclIeACTBEHHOM  MH(OpMAaIMH.
I'enernueckumil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMUNBI  TPAHCKPUIILIMKU:  KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemxe.
Hekooupyrowue PHK.
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Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. ¥YcnoBus Ouocunresa 0enka. KogupoBanue amuHokucnot. Poibs pubocom
B OMocHHTE3€e OelKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApUOT. Perynsnus akTUBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanHuzmvl IKCHpeCccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecynayuu pabomsi ceHos. Perymsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycbel — HekneTtounsle (OpMBI KU3HU M OOJUTATHBIC MMapa3UTHI.
CrpoeHue NpPOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux supycos, PHK-cooepacawux eupycos,
baxkmepuogazos. Obpamunas mpaucKpunyus, pegepmasd, UHmezpasd.

Bupycusbie 3a0oneBaHus yenoBeka, >KuBOTHBIX, pactenuit. CITNI, COVID-
19, conmanpHble U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonoeuu 6 Ouonocuu u
meouyune. [Ipoepammupyemole pynxyuu 6eaxos. Cnocobwvl 00cmasKu 1eKkapcme.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmuie! u cxemsl: «buocunaTes 6enkay, «I'eHeTudeckuit koa», « Bupycoi»,
«bakrepuodarmny.

IIpakTuueckas padora «Co3aHne MOJIENIA BUPYCay.

Tema 8. ’Knu3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTOS3.
Oco0OeHHOCTH TpoIIeccoB, MpoTeKaromux B uHTepdase. [lonroroBka KieTku K
nenenuto. IIpecuHTeTHueckuid  (MOCTMUTOTHUYECKHUM), CUHTETHUYECKUN U
MOCTCHHTETHUECKHUH (MPEMUTOTHIECKUI ) TIEpUO bl UHTEP(A3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIJIEIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocomel. Ctpoenue xpoMmocoM. Teromepsl u
TejaoMepasa. XPOMOCOMHBIH HA0Op KICTKH — KapUOTHUIL. JIUTIOWIHBIA W
rarionIHbId - Habopbl XpomocoM. ['omonoruyHeie Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — Muto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MuTo3a. KaprokrnHe3 U HUTOKMHE3. bronornyeckoe 3HaueHue
MHTO3a.

Perynsauus Murotrdeckoro nukia kietku. [lporpammupyemast kiaetouHas
rudesnp — anomnTos.
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Knerounoe snpo, xpomMocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu xiemox. «ljugposas
KIlemKkay — OuouH@opmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHncTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pernmukanus [JHK».

OGopynoBaHue: CBETOBOM MHUKPOCKOMN, MHKpompenapaTtel: «MHUTO3 B
KJIETKaX KOpEILKa JTyKay.

JlabopatopHass  paGora  «M3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabopaTopHass paGora «HaGmromenne wmuTo3a B KJIETKaX KOHUMKA
KOpEIIKa JyKa (Ha TOTOBBIX MUKpOTIpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3MBI.

OCOoOEHHOCTH  CTPOCHHS W KU3HEACSATEILHOCTH  OJHOKJICTOUYHBIX
OopraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUYHbIE TPUOBI, OJHOKJICTOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpraHu3M Kak equHoe 1enoe. ['omeocras.

Tkanu pacrennii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeIbHAas,
MOKPOBHAsI, MPOBOJSINIAsI, OCHOBHAs, MexaHu4eckasi. OCOOEHHOCTU CTPOEHUS,
(GYHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEINAIbHAS,
COEIMHUTENbHAS, MbIIeYHas, HepBHAs. OCOOEHHOCTU CTpOeHUSs, (PYHKIUN U
PAcCIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CUCTEMBI OPTaHOB >KMBOTHBIX U UesioBeKa. DYHKIIMUA OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkeneTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHblii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBr>KeHHe OpraHu3MoB. JIBM)KEHHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOouHOE, KTYTUKOBOE, pECHUYHOE. J[BUKEHNE MHOTOKJIETOUYHBIX PACTEHUN:
TPONMM3Mbl M HACTUM. JIBUYKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIeuHas cucreMa. Pedurekc. CkeneTHbIe MBITIIIBI U UX padoTa.

[lutanue opranuzmoB. IlornoiieHne BOIBI, YIVIEKUCIOTO Ta3a U
MUHEPAJIbHBIX BEUIECTB pacTeHUussMu. [lutanue »KkuBOTHBIX. BHYTpUIIOJIOCTHOE U
BHYTPHUKIIETOUHOE MullleBapeHue. [lutanue mo3BOHOUHBIX KUBOTHBIX. OTIEIBI
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MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble xene3bl. [lumeBapurenbHas
CHCTEMA YETIOBEKA.

JIpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 MoBepXHOCTh KIeTKH. KoxkHoe npixanue. JlpixaTeabHast
nmoBepxHOCTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
XKUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWISIUIMM JIETKUX Yy MNOTUL W MJEKONUTAIOUIMX. Perymsuus abIxaHusl.
JlpIxaTeabHbIe 00BEMEL.

TpaHcoOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnopT BemIeCTB y XUBOTHBIX. KpoBeHOCHast cucrema W €€ Oprabl.
KpoBeHocHass cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjle,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHus. IBOJIOIUOHHBIC
YCJIOXHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsuusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
KUBOTHBIX. CoKpatuTenbHble Bakyosu. Opranbl BblAeneHUud. DunbTpanus,
cekpenus 1 00paTHOE BCaChIBAaHUE KaK MEXaHU3MbI Pa0OThI OPraHOB BbIICTICHUS.
CBs13b IIOJIOCTH TE€JIA C KPOBEHOCHOMW U BBIJIEIUTEIBHOM cucTeMamMu. Beinenenue
y TO03BOHOYHBIX JKMBOTHbIX U  4yenoBeka. Ilouku. CrpoeHune wu
dbyHkimonuposanre Hegpona. O6pa3zoBaHNE MOUYH y YEIOBEKA.

3ammuTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOUYHBIX OpraHu3mMoB. CHOpbl
OakTepuii M LMCTHI MNPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kytukyna. CpeactBa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX IPOU3BOJHBIE.
3ammTa opranu3Ma ot Oosie3neli. UMmyHHas cucrtema denoBeka. KieTouHsli u
TYMOPAJIbHBIE UMMYHUTET. BpOoKAEHHBINM U MpUOOpeTEHHBIN crerupuyecKuii
UMMYHHTET. Teopus KIOHaIbHO-CeleKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3moB. Ponb
BpPOXIEHHOTO UMMYHHTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocte u perynsuus |y opraHusMoB. PazgpaxumocTts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocTs W peryisinus y
pacteHuid. PocToBBIE BellECTBA U UX 3HAUYCHUE.

HepBuas cucrema u pednekTopHasl peryysmusi y >XUBOTHBIX. HepBHas
cucTeMa u e€ oTJIesbl. DBOJIOIIMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CUCTEMBbI
y )KUBOTHBIX. OT/IENBI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediekc u
pediekTopHast nyra. be3yciioBHbIE U YCIOBHBIE PEIICKCHI.
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I'ymopanpHas perynsuus U 3JHAOKPUHHAs CUCTEMA JKUBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M KX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3aumocCBs3p HEpPBHOM M 3HIOKPUHHON cucTteM. [ umnotamamo-runodusapHas
cucTema.

JdemoHcTpanumn

IToprper: W. I1. I1aBnos.

Tabmuuel u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHbIE
Bogopociiny, «bakrepumn», «lIpocreimme», «OpraHbl IIBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEee cTpoeHue
HaceKoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHHUE JIMCTOBOW IIACTUHKM», « TKaHM KUBOTHBIX», «CKENET yeaoBeKay,
«IInmeBapurensHas cuctema», «KpoBeHocHass cucrteMa», «/lpixatenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas  cucremayn,
«BpigenurenbHas cucremay, «OHJIOKpUHHAs cucremay, «CTpoeHue MBIIIIbI,
«MAmmynurer», «KumeunononoctHeie», «CxeMa TMWTaHUS  PACTEHUII»,
«KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBI»,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOeHHE J0KIEBOro uepBs», «HepBHas
cuctema peiO», «HepBHas cucrema Jsrymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepsHas cucrema nruny», «HepBHas —cucrema
MJIEKOTIUTAIONINX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpenaparbl TKAHEW, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKLUU
HACEKOMBIX, HUTJIOKOKUX, dKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM, repbapuu
pacTeHUM pa3HbIX OTACJIOB, BJAXHBIE IIpENaparbl XHUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YelOBEKa,
o0opyAoBaHWE MJisi JEMOHCTPAllUd TMOYBEHHOTO M BO3AYIIHOTO TMHUTaHUSA
pacTeHui, paculeIyieHusl Kpaxmana W OelKOoB MoJ JAeicTBUeM (HepMEHTOB,
o0opy10BaHUE JJIsl IEMOHCTPAIIMH OIBITOB 110 U3MEPEHUIO JKU3HEHHOHN EMKOCTH
JNETKUX, MEXaHW3Ma JbIXaTEJbHBIX JBUXEHHM, MOJEIM TOJIOBHOTO MO3ra
Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas pa6ora «3yueHrne OpraHoB IIBETKOBOT'O PACTCHHSI».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrolioe (BKJIIO4asi BEFETaTUBHOE) U
nosoBoe. Buuapl 0Oecnosioro  pa3MHOXKEHHS: TMOYKOBAaHUE, CHOPYISLIHUS,
dbparmeHTanus, KIOHUPOBAHUE.
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[TonoBoe pazmuHoxkeHue. [lonoBeie kneTku, uinu rametsl. Menos. Craguu
Mmeno3a. [loBenenne xpomocoM B Mmenose. KpoccuHrosep. buomornueckuii
CMBICJI MEHO03a U MOJIOBOTO Iporecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIE
OpPraHu3MOB.

[Ipen3aponsiieBoe pasButhe. [ameroreHes y KUBOTHBIX. [lomoBbie
xene3bl. O0pa3oBaHKe U Pa3BUTHE TOJIOBBIX KJIETOK. CriepMaToreHes U OOreHes.
CrpoeHne nonaoBbIX KIETOK.

OmnnonoTBOpeHUe W AMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpUOIOoTHUS —
HayKa O DPa3BUTUU OpraHu3MoB. Mopgocenez — oona u3 2enasHvix npobnem
ambpuonocuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
SMOpHOTEeHe3a JKMBOTHBIX (Ha mipuMmepe Jsarymku). Jlpobnenuwe. Turmbl
npoOneHus. Jemepmunuposantoe u HedepmMuHuposarntoe opoo.nenue. bracmyna,
munst Onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMUTAIOIMINX. 3apObIIICBbIC
JUCTKH (TacTpysius). 3akiiajika OpraHOB M TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB.
B3anMHOe BIMsAHME YacTel pa3BUBAIONIETOCS 3apojbliia (IMOpHUOHATBHAS
UHAYKOWS). 3aKiajka I[JJaHa CTPOEHUs JKMBOTHOTO KaK  PE3yJbTar
UEPAPXUUECKUX B3aUMOJCHCTBUM TeHOB. BiusHue Ha sMOprHOHANIBHOE Pa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEIIbI.

Poct u paszButue xuBOTHBIX. [locTomMOpuoHanbpHBIN nepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButHe ¢ wmetamop}o3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYECKO€ 3HAaY€HHWE NPSIMOTO U HEMPSIMOIO
pa3BUTHUsA, UX PACIpPOCTPaHEHUE B npupoie. Tumbl pocTa )KUBOTHBIX. DaKTOPHI
PETYISIIIMU  pOCTa JKMBOTHBIX U uenoBeka. CrTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. CrapeHue
U CMEPTh KaKk OUOJIOTUYECKUE MTPOLIECCHI.

PasmHoxxeHue u pasButue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meiiosa.
'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoOB. /[BOIHOE OIIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. O0Opa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3MBbl pETYJISLMU OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmumpr 1 cxembl: «BereratmBHOE pazMHOXeHHE», « THIBI OECIoNoro
pa3MHOXEHUs», «Pa3MHOXKEHUE XJTaMHUIOMOHAIb», «Pa3MHOKEHUE 3BIJICHbBIY,
«Pa3MHOXkeHUE TUAPBIY, «Meio3y», «XpoMocombly, «I'ametorenesy, «CtpoeHue
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SMUUEKJIETKU U criepMaTo3ouia», «OCHOBHBIE CTaAuU OHTOreHe3ay, «lIpsMoe u
HENpsAMOE pa3BUTUE», «Pa3BUTHME MaMCKOTro Xyka», «Pa3BuThe capaHuymy,
«Pa3BuTHE JATYIIKW», «J|BOMHOE OINIOJOTBOPEHUE Y LBETKOBBIX PACTCHUI»,
«CTpoeHne ceMAH OJJHOJOIbHBIX U JBY/IOJIbHBIX PACTEHUI, «KU3HEHHBIN LIUKII
MOPCKON  KanmycTbl», <OKW3HEHHBIM UHMKIT MXa», <«COKU3HEHHBIA IUKII
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHUE: CBETOBOM MHUKPOCKOII, MUKpOIpENnapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «{MKJT pa3BUTHUSI JATYLIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHMSI TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbISBICHHE MPU3HAKOB CXOACTBA 3apPOABIIICH
MO3BOHOYHBIX >KUBOTHBIX).

JlaGoparopHass padora «CTpOEHHME OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHU3MoOB

Hcropusi craHOBIICHHS W Pa3BUTUS TEHETUKM Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konsrora, H. 1. Basunosa, A. H. benozepckoro, I'. /.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIbHBIE T'€HBI, aJbTEPHATUBHBIC NPU3HAKHU, JOMUHAHTHBIN U
PEIECCUBHBIN MPHU3HAK, TOMO3UTOTa, T€TEPO3UTr0Ta, YUCTAs] JUHUS, THOPUIBI,
reHotur, (eHotun. OCHOBHbIE METOJbI TEHETHKU: THOPUIOIOTHUECKHH,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmia Kak OO0BEKT TEHETHYCCKHX
HCCIIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHaenss — 3aKOH
eauHooOpa3usi rUOpPUIOB TMepBOro mnokoJyieHus. [IpaBuwio JOMHHUpPOBAHUS.
Bropoii 3akoH MeHaens — 3aKOH pacllieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTMOPUIHOTO CKpelrMBaHusi. [ umore3a 4yucToThl ramer.
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AHanu3upyomnee CKpellMBaHHueE. [IpomexxyTouHbIM XapaxkTep
HaclieoBaHus. Paciienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUMU.

HuruOpuaHoe ckpemuBanue. Tperuit 3akoH MeHaens — 3aKoH
HE3aBUCMMOTO  HAClIeIOBaHUsS  Npu3HakoB.  [luTolornueckne  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

Cuemnennoe HacnegoBanue npuzHakoB. Pa6otel T. Moprana. CuernsieHHoe
HACJIEZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHas
TE€OpUsl HACIEACTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M ONPENAECICHHUS MOJa. AYyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. 'OMOramMeTHbIN U reTeporaMeTHbIi nos. ['eneTnyeckas
CTPYKTypa TMOJIOBBIX XpomocoM. HacnegoBaHue MpPU3HAKOB, CIEIJIECHHBIX C
MIOJIOM.

l'enotun kak 1enocTHasi cucrtema. llneloTponuss — MHOXKECTBEHHOE
JeUCTBUE TeHa. MHOXKECTBEHHBIM aluiein3M. B3auMOJEelCTBUE HEAUIEIbHBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

['eHeTHYeCcKHMil KOHTPOJIb PAa3BUTHSA PACTEHUM, )KMBOTHBIX U YEJIOBEKA, a
TaKkXe (PU3HOJOTHUECKUX IPOIIECCOB, MOBEJACHUS U KOTHUTHBHBIX (DYHKIIUM.
['eneTnueckrie MeXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aHMMOJIEHCTBUS
«XO3MH — Tapa3uT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeJICTBEHHON MH(OPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCcTpamuun

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

Ta6mumpe! u cxemsl: «IlepBoIii 1 BTOpoi 3aKk0HEI MeHaens», « TpeTnii 3aKoH
Mennens», «AHanu3upylollee cKkpelmuBanue», «HenonHoe TOMUHUPOBAHHEY,
«CrieruieHHOe HacleJOBaHUE MPHU3HAKOB Yy Jpo30gmibl», «['eHeTHuKa moman,
«Kapuotun demoekay, «Kapuorunm mpozodumib», «Kapuotunm nOTULB,
«MHOXEeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

O6opynoBanue: MOJENb IJIsi JEMOHCTpPAIlMM 3aKOHOB €IMHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJCHHUS W PACHICTUICHHWS] TPU3HAKOB, MOJETb IS
JEMOHCTPAlMA 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAlMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporpenapar: «J[po3odumnay.

IIpakTuueckass padora «l3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

IIpakTuueckass paGora «lI3yueHue pe3ynabTaToB JUTUOPUAHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.

Tema 13. 3aKk0oHOMEPHOCTH U3MEHYHBOCTH
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BzaumopeiictBue reHotuna u cpeAnl npu  (GopmMupoBaHUU (HEHOTHUIIA.
N3MenunBOCTh pu3HAKOB. KaueCcTBEHHBIE Y KOJIMYECTBEHHBIE TPU3HAKU. BUabl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.

MopaudukanuonHass HW3MEHYUBOCTh. Poib cpeasl B (POpMHUPOBAHUU
MOAU(PUKALMOHHON N3MeHuYnBOCTH. Hopma peakuunu npusHaka. Bapuanuonsbiit
psan u BapuanmonHas kpuBas (B. Moranncen). CoiicTBa MOAM(PUKALMOHHOM
M3MEHUYHUBOCTH.

I'enoTunuueckas M3MEHUYHUBOCT. CaoiicTBa T€HOTUITUYECKOU
U3MEHYMBOCTU. Buapl TEHOTUNUYECKOW M3MEHUMBOCTH: KOMOWHATHUBHAS,
MyTallMOHHASI.

KombOunaTuBHas M3MeHYMBOCTh. Meio03 M TOJOBOM MpollecC — OCHOBA
KOMOUHATUBHON W3MEHYUBOCTU. Poib KOMOWHATHMBHONW W3MEHYMBOCTH B
CO3/IJaHUM TeHETUUYECKOT0 Pa3HOo0Opa3us B Mpejiesiax OJHOTO BU/A.

MyTalnmoHHas U3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHBIE W UWHIAYUHUPOBAaHHbIE MYyTaluu. SaepHble U
HUTOIIa3MaTHYecKkue MyTaiiuu. CoMaTU4eCKUE U MOJ0BbIe MyTaluu. [IpuunHb
BO3HUKHOBEHHUS MyTaluil. MyTareHbl M WX BIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpOIECCa. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacyiencTBeHHo n3menunBocty (H.W. BaBuioB). BHesnepHas u3MEeHUUBOCTD U
HACJIEJCTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKkmopos &
HAac1e008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumper w  cxembl: «Bunabl wm3MeHumBOoCcTHY, «MoaudukanronHas
U3MEHYHBOCTDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Meiio3»,
«OmnonorBopeHuey, «l'eHernueckue 3abojeBaHUs  4YeloBeKay, «Bumibl
MYTaIymn.

O6opynoBaHue: KUBbIE U repOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTCHUIA,
pucyHku (potorpadun) )KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHHMe BapHAIMOHHOTO psila W
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtanmuu Yy Japo3oduibl (HA TOTOBBIX
MHUKPOIIpEenapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuortumn yenoseka. MexxayHapoiHas mporpaMma HCCIEA0BaHUS T€HOMaA
yejaoBeKa. MeTonbl HW3y4YeHUsT T[EHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKHM,
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OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MONYJIAUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE TEHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBenuble 3abojieBaHusl  4deloBeka. [ eHHbIE W
XpOMOCOMHbIE ~ 0Oone3HM  4enoBeka.  bonesHu ¢ HaciueACTBEHHOM

IIPEAPACIIOIOKEHHOCTBIO. 3HaueHUE MEIULIHHCKON TE€HETUKHU B
MPEIOTBPAIICHUH U JICUEHUU FeHETHYEeCKUX 3a0o0JieBaHM denoBeka. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHUE. CrtBOJIOBBIE KJIETKHU. [lonsiTne

«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUM B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJOBEKA K
bU3MYeCKOMY W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKaroIled  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmuipt u cxemsl: «KapuoTtun yenoBekay, «MeToabl U3yUYeHUS] TEHETUKHU
yeJIoBeKay, «I eHeTnueckue 3a00JIEBaHUS YETOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJOCIOBHON.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukamuss U CEJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWHU.
Yuyenne H. W. BaBunoBa o lleHTpax NpPOUCXOXIECHHS U MHOTro00pa3us
KyJbTYPHBIX pacTeHHi. Pob celekiuu B CO3/JaHMU COPTOB PACTEHUM M TOPO/T
*UBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TI'OMOJOTHYECKHX pSAOB B
HacjlenAcTBeHHONW wm3MeHunBoctu H. . BaBunoBa, ero 3HaueHuUe I
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKIMOHHOM paboThl. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIA M
WHIUBUYaJbHBIA.  OJTambl  KOMOWMHAIIMOHHOW  ceneknuu.  VcmbiTaHue
Mpou3BoUTENeH 10 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OIICHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUITY ¢ romoIbio aHammza J{HK.

HckyccTBeHHBIW MyTareHe3 KaK METOJ] CEJEeKIIMOHHON  paloThI.
PaguanmoHHbIll YW XHUMHUYECKMHW MYTarcHe3 KakK HWCTOYHUK MYTaluk y
KYJbTYPHBIX (hOpPM OpraHu3MoB. McIionp30BaHNE TECHOMHOTO PETaKTHPOBAHUS H
MeTo/10B pekomOuHaHTHRIX JIHK g momydeHuss MCXOMHOTO maTepuana ajis
CCJICKIIUH.

[Tomyuenue MOJIUIIJIOUIOB. BuyTtpuBumoBas ruOpuIr3aIus.
bru3kopojcTBEeHHOE — CKpelmMBaHWEe, WM  WHOpuawHT. HepoacTBeHHOE
CKpeIlIMBaHUe, WK ayTOpuauHr. ['erepo3uc u ero mpuyuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rudpuausamnus. [Ipeogonenue 6ecrioaus
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MEXBHUJIOBBIX THOPUIOB. JIOCTHMXEHUS CENEeKIUU PACTCHUH U IKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YUYECHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
WX JAUKAX POAMYEH IS CO3JaHUS HOBBIX COPTOB M THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDIX 8 YENAX YIIYUULeHUS] CYUeCMBYIOWUX U CO30AHUSI HOBbIX NOPOO, TUHULL
U Kpoccog, 8 moOM 4Yucie ¢ NPpUMEHEHUeM COBDEeMEHHbIX Memo008 HAYYHbIX
uccne008aHull, nepedosuvlx uoetl U NepCneKmMusHbIX MexHoN0U.

JdemoHcTpanumn

Iloptpersl: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmumer u  cxembl: «lIeHTpBI TPOMCXOXKIEHUS W MHOr0OOpasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOM
U3MEHUMBOCTHY», «Metoasl cenekuuny», «OTnanénHas rulOpuaAM3aLUs»,
«MyTtarenes».

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKcekypceusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUH PACTEHUN H
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  depmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHBbIE M TKAHEBBIC
KyJbTypbl, =~ MHUKpPOOPraHHU3MbI,  HUX  XapaKTEpUCTUKA.  TpaaulmoHHas
OuoTexHoNoTHA: XJeOOoneYeHnue, TMOayuYeHUEe KHUCIOMOJIOUYHBIX TPOIYKTOB,
BUHOJenue. Mukpoouonornueckuii cuHte3. OOBEKTbl MUKPOOMOIOTHYECKHUX
TexHojorui. [IponsBoacTBO Oenka, aMUHOKUCIIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTUI U MHCTPYMEHTOB LI€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBaHHSI TE€HOMOB C IEJNbI0 MOJYYEHHUS] OPraHU3MOB H UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHYECKUE
My TH.

Knerounas naxxenepus. MeToasl KyJIbTypbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpuobGanku. ComaTtudeckas ruOpUaM3alMs W COMATUYECKUU
sMmOpuorenes3. Vcnonap30BaHWEe TamioWJIOB B CEJEKIMM pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHANbHBIX u
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NOJTUKNOHANILHBLIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa  AMUEKIECTOK U KIOHUPOBAaHHWE  JKUBOTHBIX. Meron
TPAaHCIUIAHTALUU SIAEP KIETOK. TexHonocuu 0300posieHus, Kyabmueupoeanus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHKeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue  pexomOuHantHeix JIHK.  Cosdanue  mpanceennwix
opeanuzmos. JIOCTH)KEHUS U EPCIEKTUBBI XPOMOCOMHON ¥ T€HHOW MHKEHEPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue OuorexHonorud. IloctreHomHas uudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBI aHAIW3, TEHOLICHTPUUECKUN aHaIu3
IpPOTEOMA YEJIOBEKA [JIi OLEHKM COCTOSIHHUSI €ro 310poBbs. lcmoib3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas tepanus paka. 3D-OuounxeHepus yis
pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEAUIIMHCKUX TEXHOJIOTHH, CO3JaHus
KOMIUIEKCHBIX TKaHEW COYETAaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U
ckaddonauHTa 115 pelieHus 3a1a4 MepcoHaTU3UPOBAHHON MEIUIIMHBI.

Coznanre BEKTOPHBIX BaKI[MH C IEJIbI0 0OecrieueHuss KOMOMHUPOBAHHON
3amuThel oT Bo30ynureneit OPBU, ycTaHoBieHne MOJEKYISIPHBIX MEXaHU3MOB
¢ynkumnonupoBanus PHK-conepskammx BupycoB, BbI3bIBAIOIIMX 0COOO ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuun

Tabmuusr u  cxemsl:  «lcnonb3oBaHME ~ MHUKPOOPraHM3MOB B
IIPOMBILIJIEHHOM — NPOU3BOACTBE», «KierouHas umHxeHepus», «leHHas
UHKXEHEPUSD.

JlabopaTopHas pabota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTuyeckasi padora «llonydeHue MOJTOYHOKHUCIIBIX IPOTYKTOBY.

JKcKypeusi «buoTexHONOruss — BaKHEWINAsl MPOU3BOAMTENIbHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenue U pa3BuTHe 3BOJIONUOHHBIX NMpeICTABJIEHUI B
onosiorum

OpomonmonHas teopusi Y. JlapBuHa. I[lpeAnochliKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.

JBwxymue cuibl 3Bomonuu  BugoB 1o Y. JlapBuHy (BbICOKas
VHTEHCUBHOCTHh Pa3MHOXKECHHUS OPraHU3MOB, HACJIEJACTBEHHAs W3MEHYMBOCTD,
O0opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).
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Odopmnenue cuntetnueckoil teopuu spomonuu (CTD). HelirpanbHas
Teopusi dBoitouMd. COBpEMEHHAas HSBOJIIOLMOHHAs Ouoiorus. 3HauYeHHe
ABOJTIOIIMOHHON TEOPUU B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdemoHncTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. [Hapsun, C. C. UerBepukos, . 1. IlImansraysen, [Jx. Xonaein, /.
K. benses.

Tabmunper u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna >xuBbIX cyuiecTB (mo Jlamapky)», «Mexanusm ¢GopMHpOBaHUS
npUCTIOCOOJIEHU y pacTeHuit u *KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremecrsus Y. [dapsunay», «Haxonku Y. [lapBuna», «Popmsl
060pBOBI 32 cyliecTBOBaHUEY, «Ilopobl ronyoeity, «MHOroodpasue KyiabTypHbIX
dopm kamycTel», «llopoabl gomMamIHUX >KUBOTHBIX», «Cxema oOpazoBaHUs
HOBbIX BHUJIOB (o Y. JlapBuny)», «CxeMa COOTHOIICHUSI JBHWXKYIIUX CHII
3BOMIOLNNY, «OCHOBHBIE MOJOKEHUS CHHTETHUYECKON TEOPHUH 3BOJIFOLIAN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauuss Kak »dJIeMEHTapHas eauHula 3Boyiroluu. COBpEMEHHbBIE
METOJIbI OIICHKM T'€HETHYECKOTrO pa3zHooOpas3usi M CTPYKTYPhI TOMYJIAIIHIA.
N3menenue reHoOH 1A TOMYJISIIIMN KaK 3JIEMEHTAPHOE IBOJIIOIIMOHHOE SIBJICHHE.
3akoH reHeTudeckoro papHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (PakTOpbl (ABMXKYIIUE CUJIBI) SBOIIONUU. MyTallMOHHBIN
npoiuecc. KomOuHaTtuBHasT W3MEHUYMBOCThH. Jlpelid reHOB — cliydaiiHbie
HEHANPABJIICHHBIE M3MEHEHHUs 4YacTOT ajiened B momyisamusax. Oddexr
ocHoBatensl. Ippexm Oymouinounozo eopaviuka. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpasusn: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
bonvuwux u  maablx nonyaayusx. Mwurpanuu. V3oisIus  TOMYJISIIAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (penpoayKTHUBHAS).

EctectBennsbiii oTOOp — HampaBistomuii ¢akrop sBomoruu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIMM, CTAaOWIM3UPYIOMNN, pPa3pbIBAIOIINAN
(mm3pyntuBHbIi). [logoBoit oT60p. Bo3HMKHOBEHNE U SBOTIONUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[TprcnocOOMEHHOCTh OPraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIOIHH.
BosnukHoBenne  mpucrnocobneHuid y  opraHuzMoB.  Apomopdo3sl U
AIMOAJANTALUH. [Tpumepsl MPUCIIOCOOICHUI y OPraHU3MOB:
Mopdorornyeckne, (U3NOIOTUYECKHE, OHOXUMHUYECKHE, TOBEICHYECCKUE.
OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u crTpykrypa. BupooOpazoBaHue Kak pe3yibTaT
MHUKpPO3BOJIIOIUU. M3omsanus — kiaroueBoit ¢akTop BUooOpazoBanus. [lytu u
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CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINS,
rubpuanzanus). JJmuTeabsHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BonOIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHbBIX METO/OB
coxpaHeHHs1 OuopazHo00pa3uss. MUKPOIBOIIONMS U KOIBOIIOLUS MAPa3UTOB U
X Xo3sieB. MexaHu3mbl (OPMHUPOBAHUA YCTOMYMBOCTH K AHTUOMOTHKAM H
crocoObl OOPHOBI C HEH.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «MyTanmoHHass U3MEHUMBOCThHY», «llomynsunonHas
CTpyKTypa Buja», «Cxema mposBieHus 3akoHa Xapau—BaiinOepray,
«/IBwxxymue Cuiibl 3BONIOUUNY», «IDKOJOTUYECKAs M3OJSALUS MOMYJISIUA
ceBaHcKou (popenny, «l'eorpaduueckast N3OS JTUCTBEHHUIBI CHOUPCKON U
JUCTBEHHULIBI 1aypcKoity, «[lomynsinoHHbIe BOJHBI YUCICHHOCTH XUIITHUKOB U
xKepTBy», «Cxema JIEHUCTBUSL €CTECTBEHHOTO o0TOopa», «Dopmbl OOpbOBI 3a
cymecTBoBanue», «UuaycTpuanbHblii MenaHu3M», <«OKUBbIE HCKOMAEMBIE»,
«ITokpoBUTETBCTBEHHAs OKpacka »XUBOTHBIX», «lIpemympexnaromias okpacka

KUBOTHBIX»,  «Dusmonoruueckue  amantamuny,  «lIpucrnocoOieHHOCTD
OpraHu3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Bumbi-aBoiHUKNY,
«Ctpyktypa BHma B npuponue»,  «CmocoObl  BHA000pa30BaAHUS»,

«["eorpaduyeckoe BuA000pa3oBaHue TPEX BUIOB JIAHIBIIICHY, « DKOJIOTHYECKOe
BUI000pa3oBaHrue BUIOB CcHHHI, «[lonmumuionabr pactenuit», «KamycTHo-
peaeUYHBIN THOPHTY.

Oo6opynoBanue: repoapuu pacTeHHH, KOJUICKIIUU HACEKOMBIX, Uyuesa MTHUIL
U 3BEepeH ¢ mpuMepaMy Pa3UYHBIX MPHUCIOCOOJCHHM, Yydesa NTHIl U 3Bepei
pa3HBIX BUJOB, Trepbapuu pacTeHUW ONM3KUX BHJIOB, O0Pa30BABIINXCS
Pa3TUYHBIMU CITOCOOAMH.

JlabopaTopHas pa6ora «BbisiBIEeHHE M3MEHUMBOCTH Y OCOO€H OIHOTO
BHUIA).

JlabopaTtopHass paGora «lIpucmocoGieHus OpraHu3MoOB H  HUX
OTHOCHUTEJIbHAS LETIECO00Pa3HOCTh.

JlaGopaTtopHas padora «CpaBHEHHE BHIOB TO MOP(}OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJIrOLMS U €€ pe3yJibTaThl

Mertoasl u3yuyeHUsT Makpod3BoJoIuuU. [laneoHTONOrnYecKue METO bl
u3yueHust sBosonuu. Ilepexonnbie (GOpMbl M (UIOTCHETHYECKUE PSbI
OpraHU3MOB.
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buoreorpadguueckne meroasl uzydenus sBontonuu. CpaBHeHue (Popsl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumgbi-
SHJEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJOTUYECKHE  METObI
W3YUYEHUsI HBONIONMM. ['€HETHYECKHEe MEXaHU3MBbI JBOJIIOIUA OHTOreHe3a U
MOSIBJICHUSI DBOJIIOIIMOHHBIX HOBIIIECTB. ['OMOJIOrMYHBIC U aHATIOTUYHBIE OPTaHbI.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTH4YeCKUe  METOJbl  U3YUYCHHUS  DBOJIIOIUHU.
I'omonoruunbie reHbl. COBpeMEHHBIE METOJIbI TOCTPOCHUS (PUIIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3akoHOMEpHOCTH (TIpaBUiIa) BOJIONUU. [IpuHyun cmenvl hyHKYUi.
HeobOpatumocTs sBomIoNMH. AnantuBHas paauaius. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuip! 1 cxembl: «DUIOreHeTUUSCKUH P JIOMIAIN, K APXEONTEPUKC),
«3Bepo3yObie  smiepbl», «Cterouedanby, «Punuoputh», «CemeHHbBIE
nanopoTHUKn», «buoreorpaduyeckue 30HbI 3eminy, «/peild KOHTUHEHTOBY,
«PenukTh», «HavanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aAHAJOTUYHBIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBEeKa W IMMMMaH3e», «l IaBHBbIE
HATPABJICHUS YBOJIONHUNY, «OO0IIHEe 3aKOHOMEPHOCTHU IBOTIOIIUNY.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilponcxoxaenne u pa3BuTHE KU3HA HA 3eMJie

Hayunble rumorte3bl mpouCXOXkKAEHUs *KU3HU Ha 3emse. AOHOreHes u
naHcnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a NOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
ompoBepxkenre omnbitTamu  D. Pemu, JI. Cnannanuanu, JI. Ilactepa.
[TpoucxoxkaeHue Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHbIE  3Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONUA. XUMHUUYECKass HSBONIONMS. AOWOTEHHBIM CHUHTE3
opraHuyeckux BemlecTB U3 Heopranudeckux. OmbiT C. Mumnepa u I'. HOpu.
O6pazoBanne noaumepoB u3 MoHomepoB. KoanepBatHas rumoreza A. .
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
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runote3a . Mémnepa. Pubosumbr (T. UYek) u rumoreza «vmupa PHK» V.
['un6epra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnmn m Meronbl €€ u3ydeHus. lckomaemble OpraHnyeckue
octatku. ['eoxpononoruss u e€ ™eroabl. OTHocuTenbHass W aOCOIIOTHAs
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCcKas IKala: 30Hbl, 3pPbl, IEPUOBI, JITOXH.

HavanpHble 3Tambl opraHmyeckor HBOMIOLUU. llosBIeHHE W BBOMIOLUA
MEPBBIX KJIETOK. DBOJIOLMS MeTa0oau3Ma. BoO3HUKHOBEHME TEPBBIX IKOCUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OHWOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpoKapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapHoT (cumbuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKJAEHUE BUPYCOB. [IpOMCXOXKTEHME MHOTOKIETOUYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATalbl SBOJIOIUYU BBICIINX pacTeHuid. OCHOBHBIE apoMOP(O3bI
pacreHui. Bpixox pacrenuid Ha cymy. [losiBieHue CIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymd. CemeHHble pacTeHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHu.

OcHOBHBIE ATamnbl IBONIOIUHU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bl
KUBOTHBIX. BeHnckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUmoB. [lepBble XOpAOBbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIFOLUS I03BOHOYHBIX.
[Tpoucxoxnenue ampuouit u pentwiuii. [IpoucxoxeHrne MICKOMUTAIOMINX U
ntuil. [lpunmun kimoueBoro apomopdosa. OcBoeHue OECrO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
nmajgeo30i, Me3030M, KakHo30M. OOmas XapaKTepucTHKa KiIuMara u
reoJIOrM4ecKux npoueccoB. [losgBieHne U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHHUS — IKOJOTUUYECKUE KPU3UCHI Tpouioro. [Ipuaunel n
CJIEICTBUSI MAacCOBBIX BbIMHpPaHU. COBpEMEHHBIN 3KOJIOTHUYECKUI KPU3ZUC, Er0
ocobennoctu. [Ipobrnema coxpanenus: 6nopasHoodpasus Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHndeckoro Mupa. [IpuHIuIb! Knaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuun

IToptpetsr: ®@. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapun, [Ix. Xonneitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita @. Peany, «Cxema ombita JI. Tlactepa
10 U3YYEHUIO CaMO3apOKICHUS KU3HN», «Cxema onbita C. Munnepa, I'. FOpuy,
«JTambl HEOPraHWYECKOM HBOJIOLMNY», «['€OXpOHOJOrHuYecKass IIKaigay,
«HauanpHbIe 3Tanbl OpraHuYecKoi HBOTIOIUNY, «CXxema 00pa30BaHUs SYKapUOT
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nyTéM cumOuorenezay, «Cucrema XUBOW mpupoabl», «CTpoeHUE BUpYCay,
«Apomopdo3sl  pactenuity, «PuHnoputh», «OTHOKIECTOUYHBIC BOJOPOCITH,
«MHOroknerounsle Bogopocian», «Mxu», «llanmoporHukm», «l'onmoceMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pAacCTEHHi», «Cxema pa3BUTHUS >KHUBOTHOIO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocteitmuey, «KueyHomolI0CTHBIEY,
«Ilnockue  yepBu»,  «UneHuctoHorue»,  «PviOb»,  «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «lltune», «Miekonuraromme», «Pa3BUTHE KU3HHU B
apXxeuckou spe», «PazButne xKU3HU B IPOTEPO3OMCKON dpe», «PazBurue Ku3Hu
B [IAJICO30UCKOMU dpe», «PazBuTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )XKU3HU
B KalfHO30#CKOi1 3pe», «COBpeMEHHAsi CUCTEMA OPTraHUYECKOTO0 MUPaY.

O6GopynoBaHnue: repbapuu pacTEHUW PA3TUYHBIX OTIEIOB, KOJIJICKIIMU
HACEKOMBIX, BJIQKHBIE MpenapaTbl JKUBOTHBIX, PAKOBHUHBI MOJUIOCKOB,
KOJUIEKIIUA MTIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX XMWBOTHBIX, Yyyesla MOTHUI[ U
3BEpei, KOJUIEKIMM OKAMEHEJIOCTEH, TIOJIE3HBIX MCKOMAEMBbIX, MYJISDKU
OPraHMYE€CKUX OCTATKOB OPTaHU3MOB.

BupryaabHasa ga0opatopHas padora «MoaenupoBaHUE ONBITOB
Munnepa—tOpu o u3ydeHno abnoreHHOro CHHTE3a OPraHUnYeCKUX COSTMHECHUM
B IEPBUYHON aTMOChepey.

JlabopaTopHas padora «l/3yyeHue W ONKHCaHUE HWCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «l3yueHue oCOOCHHOCTEH CTPOCHHUS pPAaCTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckass  pabdora  «lM3yuyeHue  OCOOEHHOCTEH  CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTpomnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBIIeHHE MPECTABICHUIN O MTPOUCXOKICHUH YeJIOBeKa. Penuruno3neie
BO33peHUs. COBPEMEHHbBIE HAYYHbIE TEOPUH.

CxoncTBo uyenoBeka ¢ JKUBOTHBIMH. CHCTEMATHYECKOE IMOJIO0KEHUE
yenoBeka. CBUIETENbCTBA CXOJACTBA YEJIOBEKA C >KMBOTHBIMHU: CPaBHHUTEIIHHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHUE, (bH3M0II0r0-0MOXUMHUYECKHE,
noBejeHueckue. OTauuus 4YeloBeKa OT IKUBOTHBIX. lIpsiMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM
CUTHAJIBHOW CUCTEMBI.

JBuwxymme  cunbl  (dakTopel) — aHTPOIOTEHE3a:  OMOJOTUYECKHE,
coruanbHbie. COOTHOILIEHHE OWOJIOTUYECKUX M COLMAIBHBIX (DaKTOPOB B
AHTPOIOTEHESE.
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OcHOBHBIE CTa MU aHTpOTOTeHe3a. PaHHME YenoBeKooOpa3Hbie 00E3bsHBI
(MIpOKOHCYJIBI) M paHHUE MOHTUABI — O0IIME NPEIKH YEIOBEKOOOPa3HBIX 00€3bsH
U JIIONEN. ABCTPaJONMUTEKU — JBYHOTHE MpEAKH JIoAcd. UeloBEeK yMemblid,
[IEpBbIE U3IrOTOBICHUA OPYIHUM Tpyna. YUenoBeKk NPAMOXOIAIIMM U IEPBBIN
BBIXOJI JIt0fIeH 3a penenbl Adpuku. UenoBek reinenpsoeprekuii — o01muii npeox
HEAHJEPTAIbCKOTO  YEJIOBEKa M 4YeJIOBeKa  pa3ymMHoro.  Yeyoek
HEAHJECPTAIbCKUN KaK BHUJ JIIOJECH XOJOAHOTO KiMmara. YenoBeKk pa3yMHBIN
COBPEMEHHOI'0 THMA, JACHUCOBCKHI YEJIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u nmajeoreHoOMUKa.

DBOJIIOIUST COBPEMEHHOTO YeJIoBeKa. EcTecTBeHHBIM 0TOOP B MOMYJIAIUAX
yesnoBeka. MyTaliMoOHHBIN nporiece ¥ noauMopdusM. [TonmymsiiuoHHbIE BOTHBI,
npeiid reHoB, Murpanus u «3PpHEKT 0OCHOBATENSD» B MOIMYJISIHUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [lonarue o pace. bomblive pacel: €BpOmeouHast
(eBpasmiickasi), aBCTpaJiO-HETpPOUJIHAsI  (PKBaTOpUalbHAs), MOHTOJIOWTHAS
(a3uarcko-amepuKkaHcKkas). BpeMs u myTu pacceieHus 4YejoBeKa IO IUIaHETE.
EnunctBOo yenoBeueckux pac. HayuHas HECOCTOSITENIBHOCTh —pacu3Ma.
[IprcniocoOIEeHHOCTh YeNOoBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpe[bl.
Bnusinue reorpaduyeckoit cpenbl W Jpeiipa TEHOB Ha MOPQOJIOTUIO H
(U3HOIOTHIO YEIOBEKA.

MexauciuIuinHapasie  MeTonbl B (u3uYeckoil  (OMOIOrHYecKOil)
AQHTPOIIOJIOTHH.  DBOJIIOMOHHASA  AHTPOMOJIOTHS U MaJ€OAHTPOIOJIOTUs
YEJI0BECUECKHUX MOMYJALUN. buoconnanbHpie ncciie10BaHus TPUPOIbI UETOBEKA.
HccnenoBanne KOBOIIONKUH OMOJIOTHYECKOTO M COIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumel ©  cxembl: «MeETOIbl aHTPOIMOJOTHH», «I[ OJOBHOW MO3r
genoBekay, «YemoBekooOpasHble 00e3bsiHBI», «CKelIeT dYeJOoBeKa M CKeleT
muMnaH3e», «PylIuMeHTsl U aTaBu3Mbl», «JIBHXKYyIIME CUIIbI AaHTPOIOTEHE3AY,
«IBOJIIOIIMOHHOE APEBO YEJIOBEKA», «ABCTPAJIOMUTEK», «YEIOBEK YMENbI»,
«Henosek mnpsMoxoasmuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,
«KpomanboH1b», «IIpenku yemoBekay, «ITarbl SBOJIOIMHN YeTOBEeKa», «Pach
YEJI0BEKaY.

OGopynoBaHHe: MYJISKH OKaMEHEIIOCTEH, IPEAMETOB MaTepHaIbHOMN
KyJIbTYyphl TIPEIKOB 4UeNOBeKa, pemnpoaykiuuu (dororpadbum) KapTuH C
MudogorndyeckuMu U OUOICHCKUMU CIOKETaMH TPOUCXOXKICHHS YEIIOBEKa,
doTtorpadui HaXOJOK HMCKOMAEMbIX OCTAaTKOB 4YEJIOBEKa, CKEJET 4YeIOBEKa,
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MOJIENb YEpera YEI0BEKa U Yepena IMHUMIaH3€, MOJIENIb KUCTH YEJIOBEKAa U KUCTH
IMMITaH3€, MOJEIN TOPCa MPEIKOB YEJIOBEKA.

JlabopaTtopnas pabGora «!3yueHue OCOOEHHOCTEH CTpOEHHUs CKeleTa
YEJI0BEKA, CBS3aHHBIX C MPSAMOXOXKICHUEM).

IIpakTuyeckass padora «/3yueHHe  SKOJOTMYECKUX  aJanTaluid
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CUCTEM C OKPY KaloIlel cpeaoi

3apokJieHue U pa3BuTHe 3Kojoruu B Tpyaax A. I'ymGonsara, K. @. Pynbe,
H. A. CesepuioBa, JO. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agauu
3K0JIOTUU. CBSI3b YKOJIOTUH C JPYTUMU HAYKaAMH.

Mertonb!l skonoruu. IloneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJOTHUHU:
npupoaHbIe W JabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHHUTOPHUHT
OKPY>KaroIel Cpeibl: TOKAIbHBIN, PErHOHANTBHBIA U TJ100aIbHBIN,

3HaueHUE DSKOJIOTMYECKMX 3HAHUM I YeJIOBEKa. OKOJOTHMYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eoBedeCcTBa ¢ NpUpoaoil. PopMupoBaHue
AKOJIOTUYECKOMN KYyIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6onbar, K. ®@. Pynbse, H. A. Ceseprios, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoasl skonoruny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGopatopnass  paGora  «/M3yueHne  METOJOB  DKOJOTHYECKUX
HCCIJICTOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonornyeckue  (pakToppl M 3aKOHOMEPHOCTH  MX  JEHCTBUSL.
Knaccuduxamus sxomornueckux ¢GakTopoB: aOMOTHYECKHE, OHOTHYECKHE,
anTponoreHnsie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS DKOJIOTUIECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTH.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuit ¢akrop. [leictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HAa OpPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOILIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skojorudeckuii ¢akrop. JlelicTBue TemrepaTypsl Ha
opranu3Mbl. [IoOWKHUIOTEpMHBIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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BnaxHocth Kak skosiornueckuil paxrtop. IlpucnocoOneHus pacteHuil K
nojJIep KaHuI0 BoJHOTO Oananca. Knaccugukanus pacTeHui Mo OTHOLIEHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJAHOI'O PEXUMA.

Cpenpl 0OUTaHMsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIIHAs, TOYBEHHAS,
rilyOMHHas TOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMmuueckue
0COOEHHOCTH cpel; obuTaHust opraHu3MoB. [IpucnocoOsieHus opraHu3MoOB K
KU3HU B Pa3HBIX Cpeaax.

buonornueckne putmpl. BHemHue n BHyTpeHHHE PUTMBI. CyTOUYHBIE U
rogu4yHbie puT™Mbl. [Ipucrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuznennsle ¢Gopmbl opraHuzmoB. [loHsiTue o0 KuU3HEHHOW (dopme.
XKuznenuole (QOpMBI  pacTeHU: JepeBbs, KYCTAPHUKHU, KYCTAPHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3poOHOHTHL. OCOOEHHOCTH CTpOEHUsT M 00pasa
KU3HHU.

buotnyeckue  Qakropsl. Buumbl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYPEHIIHS, XMIIIHUYECTBO, CUMONO03 U ero popmel. [lapazutusm, koonepaius,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3zaumopeiicTBus (tonuueckue, dopuueckue, padpuueckue).
3HaueHne OMOTHYECKHX B3aWMOICHCTBUN [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHCcTpamuun

Tabmuiel 1 cxembl: «OKonorudyeckue (paxropb», «CBETOBOM CHEKTP»,
«IKOJOTUYECKUE TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T €INTIOKpOBHbBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE XKUBOTHBIE», «DU3MOIOTMUYECKUE ANANTALUU
KUBOTHBIX», «Cpenbl OOWUTaHUS OpraHU3MoOBY», «buomornueckue pUTMBDY,
«Kusnennsie Qopmbl  pacTeHuit», «KuzHeHHBIE (OPMBI  KHUBOTHBIX»,
«9KocUCTEMA UHIMPOKOJIMCTBEHHOIO JIeCa», «DKOCUCTEMA XBOWHOIO JEcay,
«lenn nwuranus», «XumHanyectBo», «llapazutuzm», «KoHKypeHIHS,
«CumOno3», «KommeHcanuzm.

ObopynoBanue: repbapur pacTeHUN U KUBOTHBIX, NMPUCHIOCOOJICHHBIX K
BIMSIHUIO PA3IUYHBIX HKOJIOTHYECKUX (DaKTOpOB, repbdapuu CBETOIHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLIHHU
TEIJIOJIFOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMUMBBIX PACTEHHM, Yydyena NTULl U
3Bepei, TepOapuy pPACTCHH, OTHOCAIIUXCS K TurpoduraMm, kcepoduram,
Me30(pUTaM, KOMHATHbIE PACTEHUs JaHHBIX TPYMI, KOJUIEKIIMHU >KUBOTHBIX,
OoOMTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJUIEKIIMH PACTEHHUH U KMBOTHBIX,
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00J1aJaloIIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapUu U KOJUICKIIMU PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
dbopM, KOJUIEKIMHM >KUBOTHBIX, YYACTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKUX
B3aUMOJICUCTBUAX.

JlabopaTopHass padora «BpisiBieHHE TPUCIOCOOJICHUIT OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass paGora «BbisiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlabopaTopHass padora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

OKOJIOTMYECKHE  XapaKTepUCTUKH  momyisiuuu.  [lomymsiuust  kak
Oouosiornueckas cucrema. Poib HEOHOPOHOCTH cpefibl, (hr3ndeckux 6apbepoB
U O0COOCHHOCTEH OHOJIOTUM BHJAOB B (POPMHUPOBAHMHM TPOCTPAHCTBEHHOMU
CTPYKTypbl monyisinuii. OCHOBHBIE TMOKa3aTeNW TMOMYJISIUA: YUCICHHOCTbD,
IJIOTHOCTh, BO3pAacTHAsl W TIOJIOBas CTPYKTYypa, POXKIAEMOCTb, MPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAIIHSL.

DKOJIOrMYecKasi CTpyKTypa nonyisiiuu. OIeHKa YUCIEHHOCTU MOMYJIALN Y.
JluHaMKKa MOMyJsiquu U €€ peryssiius. buotnuecknii NOTEHIMAN MOIMYJISLHH.
MogenupoBanue JUHAMHKHA momyiasuuu. KpuBble pocTa UHCIEHHOCTH
nonyssanuu. KpuBble BpDKMBaHUS. Peryisiinus 4MCIEHHOCTH MONMYJISIUUNA: POJIb
(GakTOpoB, 3aBUCSIIMX W HE 3aBUCALIUX OT IUJIOTHOCTH. OKOJOTHYECKUE
cTpateruu BuaoB (r- u K-ctparterun).

[TonsiTe 00 3Ko0NOTMYECKON HuUIle Buaa. Mectoooutanue. MHOromepHas
MoOJieNIb 3Konornyeckor HumM Jx.M. XatunHcoHa. PazMepsl 3KOIOTHYECKON
Huy. [loTeHuumanbHas U peain30BaHHAs HULIU.

Bun kak cucrema nomynsiuuil. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTeruy. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUTpalMil >KUBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: Jx. 1. XaTunHCOH.

Tabmuiel U cXeMbl: «JKOJIOTHYECKHE XapaKTEPUCTUKHU TOMYJISIHI,
«IIpocTpaHcTBeHHass CTpPYKTypa mnonyisiuuum», «Bo3pacTHele mnupamMuabi
nonyisiun», «CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3eMJIM  Pas3IMYHbIMU
opranuzMamMm», «Mopenp skosorndeckort Humu J[x. M. XaTanHconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMH >KUBOTHBIX.
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JlabopaTtopnas paGora «lIpucnocoOneHusi ceMsH pacTeHHil K
PaCCEJICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buonieno3 u ero crtpykrypa. Csizu Mexnmy
OopraHu3MaMu B OHOIIEHO3E.

DkocucteMa kak oTkpbITas cucrema (A. Jx. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B SKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu U cetu. AOuOoTHUECKHE OJOKU
skocucteM. [louBel M wiabl B 3kocucteMax. KpyroBopoT BemecTB M MOTOK
HHEPrUU B IKOCUCTEME.

OcHOBHBIE  TIOKa3aTelud HSKOCHUCTeMbl. buomacca ©  HpOIyKUUS.
DKOJIOTUYECKUE MUPAMUbI YUCEN, OMOMACCHI U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu.
HanpaBnenHsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKiieccuu. [lepBuunbie U
BTOPUYHBIC CYKIICCCHUM M HMX MPUYUHBL. AHTPOIOT€HHbIE BO3JICHCTBUS Ha
cykueccuu. KimmakcHoe coobmiectBo. buopasnoobpasume u  monHOTa
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCTEMbL 03ED U PeK. IKOCUCmEMbL MOpel U
OKeano8. Ixocucmemuvl MyHOp, J1ecos8, cmenel, NyCmvlHb.

AHTpOIIOTeHHbIE KOCHCTEMBI. ArposkocucteMa. ArporeHo3. Pazmuuuns
MEX/Ty aHTPOIOT€HHBIMU U TPUPOAHBIMU SKOCHCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. ['opopackas
dnopa u ¢dayna. Cunantponuzanus ropojckoit ¢daynsl. buonmoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB
B 9KOCUCTEeMaX. Posib kackaonozo agpgpekma u 8u008-30upuxamopos (Kirouesvix
81008) 8 (hyHKYUOHUPOBaHuu 3kocucmem. llepeHOC SHEPTHH U BEIIECCTB MEXKITY
CMEXHBIMU 3KOCUCTEMaMH. YCTOMYMBOCTH OPTraHU3MOB, MONYJALUNA U
HKOCUCTEM B YCIIOBUAX ECTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUM.

Mexanuzmobl  8030elicm8usi  3a2pA3HEHUll  PA3HbIX ~ MUNno8  Ha
CYOOP2AHUBMEHHOM,  OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBbl  3KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOLEHHO20

8030eticmausi. MeTonoI0orusT MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIOT€HHBIX
3KOCHUCTEM.

JdemoHcTpanumn

[Toptpert: A. JIxx. Tencan.

Tabmuupt u  cxembl: «CTpykTypa  OuoleHO3a», «IDKocucTema
MIAPOKOIUCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOI 0 Jieca», « DyHKIIMOHATIbHBIE
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TPYNIB OPTAaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B DKOCHUCTEMEY,
«llemn mwTaHwWs (MAacTOWIIHAS, METPUTHANA)», «IKOJOTHYECKAs IMHpaMHUIA
qucen», «IKOJIOTHYecKass MUpaMuIa OMOMacchl», «IDKOJIOTHYECKas MUpaMHIa
DHEPTUNY, «O06pa3oBanue 0om0Tay, «IlepBuunas CYKIIECCHUSY,
«BoccTanoBneHue jeca mocie moxkapa», « JKOCUCTEMa 03epa», «ATpOoLeHO03»,
«KpyroBopoT BemecTB M IOTOK DJHEPrHWM B arporeHose», «lIpumepsr
ypOOIKOCUCTEM.

OO6opynoBaHue: repbapuy paCTCHHM, KOJUICKITUH HACEKOMBIX, Yydesia ITHII
U 3Bepei, repOapuu KyJbTYPHBIX M JHKOPACTYIIUX PACTCHHMA, aKBAapUyM Kak
MO/IETh SKOCUCTEMBI.

IpakTuyeckas padora «/3ydyeHne u onucanue ypoodIKOCUCTEMBD».

JlabopaTopHasi paGora «/3yueHue pa3zHooOpa3usi MEIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCHUCTEMAX.

IKCKypcHsa «DKCKYPCHS B THITMUHBIN OMOTeOIIeHO3 (B 1yOpaBy, Oepe3HsK,
€IbHUK, Ha CYXO/IOJIbHBIN WU TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIE WIM B TEIJIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuierianerapHas o0oyioyka 3eMiid, TAE CYIIECTBYET HIIU
CyIIIECTBOBaJa ®U3Hb. Pa3BuTHe npencrapienuii o Ouocgepe B Tpynax J. 3rocca.
Yuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6uochepbl u e€ cocras.
JKupoe BeriecTBo 6Mochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHusA Ouochepsl. OcobenHocTH Omochepsl
KaKk TJ00albHOM JKOocHUCTeMBbl. JlMHAMHUUYeckoe paBHOBecHMe B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBIEHUM B Onocdepe.

3oHanbHOCTh OMocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIAaHHBIE M UIUPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOTTMYECKUE JIeCa, BRICOKOTOPhs. Knumat, pacTUTEeNbHBIN U
KUBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 TOTECHIINATA
1 6uochepHbIX QYHKIIHIA.

JdemoHcTpanuun

[Toptpetsi: B. W. Bepnaackuii, 3. 31occ.

Tabmuter u cxemsl: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«KpyroBopoT yrimepoma B mpupoze», «KpyroBopoT KHCIOpOAa B MPUPOIE»,
«KpyroBopoT BobI B mipupojie», «OCHOBHbIE OUOMBI cylny, «KnuMaTtuueckue
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nosica 3emnm», « Tynnpa», «Tairay, «Cmemannsiil jiecy, « [LHlupokonncTBeHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponuueckuid mecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMHU
KUBOTHBIX.

Tema 11. YestoBek u OKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. BosznelicTBue yeioBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOUW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTPONIOTE€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBINA Mup. OxpaHa
PACTUTENLHOTO U XMBOTHOTO MUpa. OCHOBHBIE MPUHITUIIBEI OXPaHbI IPUPOIHI.
Kpacaesie kuuru. Ocob6o oxpansembie mpupognbie Tepputropuu (OOIIT).
Boranudeckue casibl U 300JI0THYECKHE TTAPKHU.

OCHOBHBIE MPUHIMIBI YCTOWYUBOTO PA3BUTHS YETIOBEYECTBA M MIPUPOIBI.
PanmionanpHOE€  MPUPOAOINONIB30BAHUE U COXPAaHEHHUE  OMOJIOTMYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOT'O KPU3UCA U €TI0 BEPOSITHBIE MOCTIECTBUS.

Pa3BuTtrie METONOB MOHUTOPHMHIa pa3BUTUA OINACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvle uUCCie008anUsl nepexooa K pecypcocbepezaroujeli u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
buopecypcol. Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneyugaroujue
oocmyn K uHghopmayuu no COCMoAHUI0 0MOeIbHbIX 8U008 U IKocucmem. OCHO8bl
aKopeaburumayuyu IKocucmem u cnocooos O60pvLoOLL ¢ OUONOBDPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbiX IKOCUCHEM.

JdeMoHCTpanuu

Tabmuuet w  cxembl:  «3arpsi3HeHHEe  aTMOchepbl», «3arps3HEeHUe
ruapocdepsl», «3arps3HeHne MouBbl», «llapHukoBBI 3ddekT», «Ocobo
OXpaHseMble IPUPOIAHBIE TEPPUTOPUN», «MoOIeNId yIpaBIsieMOro MUpay.

Oo6opynoBanue: gororpadun OXpaHsIeMbIX PACTCHU M >KHBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHOM KHUTH permoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOEHUS
oOy4JarolmuMHCsl TPOrpamMM CpeIHEero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIEC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTPaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEAYIONINE COCTABIISIIONINE: OCO3HAHNE 00yYarOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paseumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAJUIMN  Pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JMHCTBE Y4eOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPaAULUUMOHHBIMHU  POCCUICKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPHUHATHIMU B
oOIIecTBE MpaBUJIaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA M YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHUIO, B3aUMHOTO yBaKCHHs, OEpexHOTro
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEIHIO U TPAJULMSIM MHOTOHALMOHAJIBLHOTO
Hapona Pocculickoit denepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTH M CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrO OOIIEeCTBa,
paclIMpeHue JKMU3HEHHOTO0 ONbITa W OMNbITa JIEITEJIBHOCTH B Mpolecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHIUTATEIBHON NESITEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaIaHCKOT0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTD IPAXKIAHCKOU MO3UIIMHU 00YUYaIOIIETOC KaK aKTUBHOTO
1 OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBaKCHUE
3aKOHA W TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [IE€ITEIBHOCTH MPU CO3AAHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsiTh COOCTBEHHYIO IMO3MIIMI0 IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COLUAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMTOJIHEHMS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIbLHOIO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMSITHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B HayKe, MCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
TPYAC;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yoexI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;
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OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTENSAM, CO3JIaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaguLUKsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHUH;

IIOHMMaHUE OHMOLMOHAIBHOIO BO3JCHCTBUSA JKUBOW NIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GoOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOTO 0JIATONOJTYYHs:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCJIEICTBUI U HEMTPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTHA TEXHOJIOTUYECKOW M COLMAIBbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEJILHO BBIIOJIHATH TAKYIO AEATEIbHOCTB;

MHTEPEC K Pa3IMIHBIM cepaM MpoecCHOHATBHOM eITeTbHOCTH, YMEHUE
COBepIaTh OCO3HAHHBIM BBIOOpP Oynymed npodeccurn W pean30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KYJIbTYphl: MPUOOPETECHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH HMX BO3MOXHBIX TIIOCIECICTBHM IS
OKPY’KAIOIIEH CPEbI;
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OCO3HaHUE TI00ANBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHUEM  (COOJIIOICHUE TIpaBUJ  TOBEJAEHUS B  IMPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PABHOBECHUS B JKOCHCTEMax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B  TPAKTHYCCKOW  JEATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPbI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GbopMHUpPOBAaHUHN PANMOHATIHLHOTO HAYYHOTO MBIILJIEHHUS, CO3AaHUH IIEIOCTHOTO
npeCTaBleHus: 00 OKPY>KArOIIeM MHUPE KaK O €JIMHCTBE MPUPOJIbI, YEeTIOBEKA U
oOIIecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJISI COBPEMEHHOW 1TUBUITU3AIIHHN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecrieyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
MCITIOJIb30BAaHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
MOBBIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  TPAMOTHOCTH  OOydYaromuxcs,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;
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[IOHUMaHUE CYIITHOCTHA METO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh II0JydaeMble 3HAHUS [UIsl aHaIM3a U
O0OBSCHEHHUS SIBICHUM OKPYKAIOIIET0 MUPA U MPOUCXOAIIMX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAaHHBIE 3aKJIOUEHHUS HA OCHOBE HAy4YHBIX (DAKTOB M
MMEIOIINXCS JAHHBIX C LIEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATENbHOCTh MUHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameTa «bruomorus»
BKJIFOYAIOT: 3HAYMMbIe Uil (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYarOUIUXCs
MEKIUCIUTTMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TIOHATHS,
OTpaXKaroIIue IEJOCTHOCTh HAYYHOW KApTUHBI MUpPA U CIEIU(PUKY METOJIOB
MO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, JHEPrus,
SBJICHUE, TIPOIECC, CHUCTeMa, Hay4dHbli akT, NPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOoBaHWEe, HAONIOACHUE, H3MEpPCHHE,
AKCTIICPUMEHT U JAPYTHUE); YHUBEPCAIbHbIC yaeOHbIC IeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHHMKAaTUBHBIC, PETyJATHBHBIC), oOecreunBaronme GopMUpPOBaHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH M COITMAJIbHONW KOMIICTCHIIMU OO0YyYaroIINXCs;
CIOCOOHOCTh 00YYaIOIMIMXCS UCIIOIB30BaTh OCBOCHHBIC MEKIUCIMIUIMHAPHBIC,
MHPOBO33PCHUYECCKHE 3HAHWS W YHUBEpCaJIbHbIC Y4YeOHBIC JICHCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJNIOTHMH Ha YPOBHE CpEIHEro 0O0IIero
oOpa3zoBanus y oOydaomerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
YHUBEpCAJIbHBIC yYeOHBIC JEWCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, PETYISATHBHBIC YHUBEpPCAJbHBIE Y4YeOHBIC ICHCTBHS,
COBMECTHAsI AEATEIbHOCTD.

MeranpenMeTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl CPEIHET0 OOIIEero
00pa3oBaHUs JTOJHKHBI OTPAXKaTh:

OBjajleHHMe  YHMBEPCAJIBHBIMH  Y4eOHBIMHM  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHS:
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CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(amanu3a, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 00O0OIIEHHUS), PACKPHIBATH
CMBICT OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTECPUU HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHSITHS [l OOBsicHEHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUM B M3y4aeMbIX OUOJIOTUYECKUX 00BEKTaX, a
TaK)kK€ MNPOTHUBOPEYMI  Pa3HOTO  pPOJia, BBISIBJICHHBIX B  Pa3JIUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPU PEUICHUU )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
JeSITETbHOCTH, HABBIKAMH Pa3peIIeHUs TPOOIeM, CHOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEJbHOMY IIOMCKY METOJIOB pELICHUs NPaKTUYECKUX 3ajady,
MIPUMEHEHHIO PA3JIMYHbIX METOAOB O3HAHUS,

VCIIOJIb30BaTh PA3JIMYHBIE BUAbBI JEATEIBHOCTH IO IOJYYEHHUID HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaT,  HAy4YHBIA  THUI  MBIIUJIEHWS,  BIAJAETh  HAYYHOU
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;
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BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y €€ PEIICHHs, HaXOIUTh apTyMEHTHI sl TOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IIeJICHANPaBICHHBIA MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
AeHcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOT0 MOCOOUSs, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOIOTHIECKUX CIIOBAPSX
M CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE), aHAIM3UPOBATH
UHPOPMAIMIO Pa3IUYHBIX BHAOB U (GOPM TMPEICTaBICHUS, KPUTHICCKH
OILICHUBATh €€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTUPOBATH 3aMPOCHI M IPUMEHSTH PA3TMYHBIC METOJIbI TIPU TTOUCKE U
otbope Ouooruueckoit nHGpopMaru, HEOOXOAMMOM JIJIs1 BBITIOTHEHHS YIEOHBIX
3ajad;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3TMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMANMEH: NPUMEHSATh XUMHUYECKHE, (U3HUYECKHE W
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (hOPMYJIbI, a00peBHATYpy, HOMEHKIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:
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OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEIaraeMoi 3aJaur, YIUTHIBATh HHTEPECHl U COTJIaCOBAHHOCTD
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMSTYaTh KOH(JIMKTBI U BECTH MTEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCITOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NIOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHITHON M WHINBUTyaJIbHON
paboThl MpU  pemieHuu  OMOJOTHYECKOW  TpoOjeMbl, O0OOCHOBBIBATH
HEO0OXOIMMOCTh IPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
y4eOHOM 3a1a4H;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUHN C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIJIATH IUIaH JIEWCTBUIA,
pacnpenensiTh poiu ¢ y4éTOM MHEHHH YYacTHHKOB, OOCYXIaTh pPE3yJbTaThI
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHUHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBIABICHUS TPOOIEM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 3JI0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;
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CaMOCTOSITEJILHO OCYILECTBIATH IO3HABATENBHYIO IEATEIBHOCTb, BBISBIIATH
poOJIeMbl, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a]1a4u B 00pa30BaTeIbHON
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUTECHHUII;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH y4eOHOTO IPEeIMETa Ha OCHOBE JTUYHBIX MPEANOUYTEHUN;

Jienatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JSPYAUIMHU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BJaJIe€Th HABBIKAMHM [IO3HABATENIbHOW pedJeKCud Kak OCO3HAHUs
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHUM, UCTIOJIB30BATh MPUEMBI PEPIIEKCUN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IMPUHUMATh PELICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pEe3yJIbTaTOB
NEeATEbHOCTH;

3) npuHsiTHE Ce0sT M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI M apPryMEHThl JAPYTrUX M[pPH AHAIN3E pE3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3UIMU JPYTOro 4eJoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4yeOHOro mpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodunbHOro  00y4eHHss oOyuaromuxcs Ouonmornn. OHU  BKITIOYAIOT:
cneruuyeckne s OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUN
110 OCBOCHUIO, MUHTEPIIPETALIUU U TPEOOPa30BAHUIO 3HAHUH, BUBI IEATEIIbHOCTH
M0 MOJIYYEHUIO HOBBIX 3HAHUM M UX MNPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
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TaK)X€ B pEAIbHBIX JKU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3yJbTaThl
MPEJICTABJIEHBI 110 TOJIaM U3y4ECHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B G OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI U  PEIICHHH TPOoOJeM  PpalMOHAIBHOIO
IPUPOIOTIONIH30BAHMS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OuoJjoruu;

BIAJICHUE CHUCTEMON OWMOJOTHMYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraomue OHOJOTUYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAllus, CaMOBOCHPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3BMEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTUUECKUE TEOPUHU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nientpax
MHOTOO0Opa3usi ¥  TPOUCXOXKACHUS  KYJbTYPHBIX  PACTCHHil), 3aKOHBI
(emmHOOOpA3Hsi MOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBanus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacJICACTBEHHOU N3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O MO3HAHMS, UCIIOJIB3YEMBIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (ONMUCAHUE, H3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JYKapuoOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHH, KMUBOTHBIX U YEJIOBEKAa, CTPOCHHS OPraHOB U
cUCTEM OpPraHoB  pAacCTEHUM, YKABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3ZHEACATEIbHOCTH, MPOTEKAIOIIUX B OpraHM3Max pAacTEHUM, XKUBOTHBIX U
YelioBeKa, OMOJIOTMYECKHX TPOIECCOB: OOMEHa BemeCTB (MeTadoImu3M),
MPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOGHOTO U TE€TepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a W XEMOCHHTE3a, MHUTO3a, MeH03a, TraMeToreHesa,
sMOpHoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHS, Pa3MHOXKEHMUS,
WHJMBHUIYaJIbHOTO Pa3BUTHSA OpraHu3Ma (OHTOTE€HE3a), B3aUMO/ICIICTBUS T€HOB,
reTepo3nca, HCKYCCTBEHHOI0 0TO0pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXK]y OPraHOMAAMU KJIETKH U UX
GYHKIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (DYHKIHSIMH, MEKIY
OpraHamMl U CHUCTEMaMU OpPraHOB y PACTECHMI, JKMBOTHBIX M YEJIOBEKA U HX
GYyHKIMSAMU, MEXAY CUCTEeMaMU OPraHOB W UX (PYHKUUSIMHU, MEXKIY dTanaMu
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oOMEHa BEMIECTB, JTalmaMH KIETOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIJIOB
OpPraHU3MOB, dTarlaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM,
(enoTunoMm u (pakTopamu cpenibl OOUTaHUs;

YMEHHE BBISIBIISTH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCII0Ih30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJISI JOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;

YMEHHE pemniaTh OWOJOTHYCCKUE  3aJayd, BBIABIATH IMPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXIY UCCIICIYEMBIMU OHMOJIOTHYSCKHMH IPOIECCaMU U
SBJICHUSIMM, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yIbTaToB,

YMCHHE BBITIOJIHATH JJa0OpAaTOpPHBIC M MPAKTUYECKHUE pabOThI, COOII0IAaTh
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTAaTh THIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHBHBIMU
cpencTBamu, (HOPMYJIUPYS IEib HMCCICIOBAHUS, aHAJIW3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yYMEHHE Y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJY4YEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepEeHITUAX;

yMEHHE OIIEHUBATh ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJIOBAHHUIA B
obnmacTd  OMONOTMM W MEAHMIHMHBI  (KIIOHUPOBAHME, HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABICHHOE MU3MEHEHUE TeHOMA U CO3JaHUE TPAHCTCHHBIX
OpTraHU3MOB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyriel npodeccrnoHaabHOM
JESTENHHOCTH B 00JIACTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIUCTBA, 1002000 (S:10)7 IPOMBIIIEHHOCTH, yrayOmsTh
MO3HABATENbHBI  HWHTEPEC, HAMNpPAaBICHHBIH HA  OCO3HAHHBIM  BBHIOOP
COOTBETCTBYIOIIEH MPOohecCuu 1 MPOI0HKEHHE OMOIOTUYECKOT0 00pa30BaHUs B
OpraHu3alugaX CpeaHero npodhecCuOHATBHOTO U BBICIIIETO 00pa30BaHMS.

[IpenmeTHbIE pe3ynbTaThl OCBOSHHS yueOHOTO npeameTa «buonorus» B 11
K1acce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpaA, B TO3HAHUU 3aKOHOB TPHUPOJABI M PEUICHUU IKOJIOTHIECKUX
mpo0JeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOMPOCOB PAIMOHAIBHOTO
MIPUPOIOIIOTH30BaHUSA, M B JOPMUPOBAHUH IIECHHOCTHOTO OTHOIIIECHUS K TIPUPOJIE,
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OOLIECTBY, YEIOBEKY, O BKJIAJE POCCUICKUX U 3apYOeKHBIX YUEHBIX-ONOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHUE BIAJAEThb CUCTEMON OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET
ONpeJeNieHHs] U MOHUMAHUE CYIIHOCTH OCHOBOIIOJIAratonIuX OHOJIOTHYECKUX
TEPMHUHOB M TOHATUN (BHI, dKOcUcTeMa, Ouocdepa), OHMOJOTUUECKUE TEOPUU
(aBomrounonHass Tteopus Y. JlapBuHA, CHUHTETHYECKas TEOPHsSl SBOJIOLMH),
yuenus (A. H. CeBepuoBa — o0 myTsAX W HampaBieHUsX j3Boionuu, B.W.
Bepnanckoro — o 6uocdepe), 3akoHbl (TeHETHUECKOTO paBHOBecHs J[xk. Xapau u
B. Baitn6epra, 3apoasimeBoro cxojactea K. M. bapa), npaBuna (munumyma FO.
JIubuxa, 5KOJIOTMYECKOW MNUPaMUIbl SHEPIUH), TUIOTE3bl (TUIIOTE3a «MHUPA
PHK» V. I'unbepra);

yMEHHE  BJaJeTh OCHOBHBIMHM  METOJaMU  HAy4yHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEJIOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHUCaHHUEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIOoco0aMu
BBISIBJICHHS U OIICHKH aHTPOIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHE BBIJICTATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouocdepsl, CTaOUIU3UPYIOUIETO, JBUKYIIETO0 M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHus, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
HOITYJISIIIUHU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOUTaHusl, Yepe10BaHUs
HAIPaBJICHUM DSBOJIOLMH, KPYroBOpOTa BEUIECTB W IOTOKAa DJHEPrUu B
HKOCUCTEMAX;

YMEHHE YCTaHAaBIMBAaTh B3aMMOCBSI3U MEXAY MPOIECCAaMU 3BOJIOLNH,
JIBUKYIIMMU CUJIAMH aHTPOTIOTEHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBIABISATH  OTJIUYHUTENbHBIE MPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYSCKHUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€il OpraHu3MoOB B COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIIOIb30BaTh COOTBETCTBYIOIIHME APTyMEHTBI, OMOJIOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI I0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OpPraHU3MOB U Cpellbl OOUTaHUS,
€IMHCTBA YENIOBEUYECKHX pac, HEOOXOJWMOCTH COXpaHEHHs MHOrooopasus
BUJIOB M 3KOCUCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS TPUPObI U YEIIOBEUECTBA;

yMEHUE pemath OWOJOTHYEeCKHE  3a/aud, BbISIBISATH MPUYHUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY HCCIEIyEMBbIMU OMOJIOTMYECKHMHM IPOLIECCAMHU U
SBJICHUSIMM, JIeJIaThb BBIBOJBI W IMPOTHO3bl HAa OCHOBAHUM MOJIYYEHHBIX
pE3yJIbTATOB;
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YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE padOThI, COOMIOAATD
npaBuiia rpu padboTte ¢ y4eOHBIM U JJa0OpPaTOPHBIM 000PY0BAHUEM;

YMCHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMyIHUpYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHUE y4acCTBOBATh B YUEOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOJI0THH,
HKOJIOTUW M MEJUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3yNbTaThl Ha  YYCHHUECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKICHUM IKU3HH,
YeloBeKa M YeNOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSX W crmocobax
NpeoTBpalleHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHambHOM
ACSATENPHOCTH B 00JMacTH OWOJNOTHH, JKOJOTHH, MPHPOIOTOIH30BAHUS,
MEIHIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO35HCTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIYONATh  MO3HaBaTEIbHBIH  HHTEpEC,
HampaBJICHHBIA HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH mpodeccun U
NPOJODKEHUE OHMOJIOTHYECKOTO OOpa30BaHUS B OpraHU3aIUsAX CPEIHEro
po¢e€CCUOHATBHOTO U BHICIIIETO 00pa3oBaHUsI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HauMenoBanue KoauuecTBO 4acoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
I NporpamMmsl padoThI padoThI
1 buonorus kak Hayka 1
9 JKuBbie CHCTEMBI 1 UX 9
3y4YeHue
3 buonorus kiertku 2 0.5
XuMuueckas
4 10 1
OpraHu3alus KIeTKN
Crtpoenue u QyHKITUN
5 8 2
KJIETKH
OOMEH BEIIECTB U
6 MpeBpaIieHue YHEPTUr 9 1
B KJIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanu3zauus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
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9 Crpoenue u GyHKIIUH 17 15
OpPraHU3MOB

10 Pa3smuoxenue u 3 15
pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH U ) 05
W3MEHYMBOCTHU
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
M3MEHYHUBOCTH

14 I'enernka ueoBeka 3 0.5

15 Cenekius opraHu3MOB 4 1
Buortexuonorus u

16 CHUHTETHYECKAS 4
ouosorus

17 PezepBHOE Bpems 1

BIIEE KOJIMYECTB
OB © CTBO 102 13

YACOB II10 ITPOTPAMME
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11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apok/ieHue U pa3BUTHE
ABOJTIOITUOHHBIX
MPEJICTaBJICHUI B
ounosioruu

MukposBontonus u eé
pe3yIbTaTh

14

MakponsBomitonus u eé
pe3yibTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBeKa —
AHTPOTIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarouen
cpenou

0.5
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7 Opranusmel U cpena 9 15
oOuTauusa

8 OKoorug ?I/IIIOB u 9 05
TTOTTYJISITTAHA
DKO0JIOTHS COOOIIECTB.

9 DKOJIOTHYECKHE 12 0.5
CHCTEMBI

10 buocdepa — rnodanbHas 6
JKOCUCTEMA

11 YenoBek 1 6
OKpY’KaroIas cpejia

12 PezepBHOe Bpemst 8

OBIIEE KOJIMYECTBO 102 75

YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosmnyecTBo yacoB DJIeKTPOHHBIE
n/ Tema ypoka Hata unpposrie
Beero Kontpoarueie IpakTHyeckue U3y4YeHHus o0pa3oBaTe/bHbIE
n
paboThI padoThI pecypebl
Buonorus kak KOMITJIEKCHAs
1 HayKa U KaK 4acTb 1
COBPEMEHHOTO OO0ITECTBA
5 JKuBbI€ CUCTEMBI U HX 1
CBOMCTBA
3 YpoBHEBas opraHuzanus 1
KUBBIX CHCTEM
HcTtopus OTKpBITHS U
4 M3Yy4YEeHUS KIICTKH. 1

Knerounas teopus
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Meroasl MOIEKYIAPHON U
KJICTOYHOU OMOJIOTHH.
[TpakTuyeckas pabora
«M3ydyeHne MeTo10B
KJIETOYHOU OMOoJoTHn
(xpomarorpadus,
anexTpodopes,
muddepeHuansHoe
uentpudyruposanue, [1L[P)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepalibHbIE BEIIECTBA
KJIETKH, UX OHOJIornuecKas
poib

Opranuueckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTopHas pabota
«O06HapyxeHHe OEITKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peakuuin»

0.5

CBolicTBa, KIacCH(PHKAIUS U
GbyHKIMH OeNKOB

10

OpraHI/I‘ICCKI/IC BCIICCTBA
KIICTKHU — YTI'JICBObI
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11

Opranunueckue BeIiecTBa
KIJICTKU — JIMIINUIbI

12

HyxknenHoBbIE KHCIIOTBI.
JIHK u PHK. JIabopaTtopHas
pabora «MccnenoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOB

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJI€03uaTprdochaThI
(HT®)

14

CexBenuponanue JIHK.
MeTto bl TEHOMHKH,
TPAHCKPUIITOMHUKH,
MPOTECOMUKH

15

Meto1bl CTPYKTYpPHOI
O6uosoruu

16

TwHIsl KIIEeTOK.
[IpokapuoTnyeckas KjieTka
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17

CrtpoeHnue s3ykapuoTUYECKOU
kieTku. [IpakTuaeckas
pabota «/3y4ueHrne CBOHCTB
KJIETOYHO MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHoMeMOpaHHbIE
OpTraHOMIBI KJIETKH.
[IpakTueckas pabora
«M3yueHue nBUKEHUS
IIUTOTUTa3MEbI B
PaCTUTENIbHBIX KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE
OpraHOM[IbI KICTKH:
MUTOXOHPUH, TTACTUJIBI.
JlaGopaTopHas pabota
«HccnenoBanue mia3mMoim3a
U JICTUTa3MOJIH3a B
PaCTUTENILHBIX KIIETKAX)

0.5

21

HemeMmOpanHbie opranou bl
KIIETKU

22

Crpoenue u GyHKIMH 71pa
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23

CpaBHuTeNIbHAS
XapaKTePUCTHUKA KICTOK
aykapuoT. JlaboparopHas
pabora «/3y4eHne CTpoeHus
KJICTOK Pa3JInIHbIX
OpraHU3MOBY»

0.5

24

AccuMuisiuus u
JTMCCUMITSIINS — JIBE
CTOpPOHBI MeTabo0JIn3Ma.
Tumer 0OMeHa BEIeCTB.
JlabopaTopHnast pabota
«M3yueHne KaTaaTuTHIECKON
AKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro
MeTaboau3ma.
JlaGopaTopHas pabota
«3yuyenue
(bepMEeHTaTUBHOTO
pacleryieH s IepOKCHIa
BOJIOPO/JIa B PACTUTEIIbHBIX U
KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTopel U OENKH-
MHTUOUTOPBI
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27

ABTOTpO(DHBIH THI 0OMEHa
BEIIIECTB

28

doTocunres

29

Xemocuntes. JlabopaTopHas
paborta «CpaBHEHHE
MpoIIecCOB (POTOCHUHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposkenust.
JlabopaTopHnast pabota
«CpaBHeHHE MPOIIECCOB
OpO>KEHUSI U ABIXaHUS»

31

AspoOHBIE OpTraHU3MBI.
DTanbl 3HEPTETUYECKOTO
oOmeHa

32

DHeprus MeMOpaHHOTO
IpaIueHTa IPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuuu MAaTpU4HOI'O
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK
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35

Tpancnsauus u e€ srarbl

36

KonnpoBanue aMMHOKHCIIOT.
Ponb pubocom B Ouocunrese
Oenka

37

Opranu3zanys reoma y
MPOKApUOT U FYKapHOT

38

MonekynsipHble MEXaHU3MBbI
AKCIIPECCHUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeKIIETOUHBIE
(hOPMBI KU3HU U
00JIMTaTHBIC MTAPA3HTHI.
[IpakTuueckas padota
«Co3/1anue MoIeIi BUpyca»

0.5

40

Bupychbie 3a601eBaHus
Yell0BeKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnomnoruu B
OUOJIOTHU U MEIULINHE

42

JKU3HEHHBIN UK KIETKA

43

Matpuunsiii cuntes JTHK
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44

Xpomocomsl. JTabopaTopHast
pabota «3ydenune
XpOMOCOM Ha I'OTOBBIX
MUKpOIIpenapaTax»

0.5

45

Jlenenue KJIeTKH — MHUTO3

46

Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas
paborta «Habmronenune
MHTO3a B KJIETKaX KOHIHKA
KOpenika Jyka (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

47

PCFYHHHI/IH KHU3HCHHOI'O
OUKJIa KJIECTOK

48

Opranmu3Mm Kak eMHOE 11eJI0e

49

TkaHu pacTeHHi.
JlaGopaTopHas pabota
«3yuyenune TkaHeu
pacTeHu»

0.5

50

TkaHu )KUBOTHBIX U
yenoseka. JlaboparopHas
pabota «M3yueHue TkaHen
JKUBOTHBIX»

0.5
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Opranel. CucTEMbI OPraHoB.
JIaboparopHas pabota

51 0.5
«M3ydyeHne opraHos
I[BETKOBOTO PACTECHUS

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB
[IuTanue MO3BOHOYHBIX

55 KUBOTHBIX.
[InmeBapurensHas cucremMa
9eoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

58 Tpancnopr BeriecTB y
OpraHu3MOB
KposeHnocnas cuctema

59 MTO3BOHOYHBIX KUBOTHBIX U
YelnoBeKa

60 Brigenenue y opranusmMosB

61 3amuTa y OpraHu3MoB

62 NmMMmyHHas cuctema

YCJI0BCKa
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Paznpaxumocts u

63
PETYIISIHS Y OPTaHU3MOB
I'ymopanbpHas perysius u

64 SHIOKPUHHAS CUCTEMA
KUBOTHBIX U YEIIOBEKA

65 @OpMBI Pa3MHOKEHUS
OpPraHU3MOB

66 [TooBOE pa3zMHOKECHHE

67 Meiios
I'ameTorenes. O6pa3zoBanue
Y pa3BUTHUE MOJIOBBIX KJIETOK.

68 JlaGopaTopHnast pabota 05
«3yuenne cTpoeHus '
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

69 NnauBuayanbHoe pa3BUTHE
OpraHU3MOB — OHTOTI'€HE3

70 3akJajka OpraHoB M TKaHEH

M3 3apOJbIIICBBLIX JIUCTKOB
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71

Poctn Pa3BHUTUC )KHUBOTHBIX.

JIaboparopHas paboTa
«BpIsiBIIEHUE TPU3HAKOB
CXOJICTBA 3apO/blIIEH
MTO3BOHOYHBIX YKUBOTHBIX)

0.5

72

PasmHOxkeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITHX
pacTeHui»

0.5

73

Hctopus ctaHoBICHHS 1
pa3BUTUS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSITHS U
CHMBOJIBI T€HETUKH.
JlaGopaTopHas pabota
«/Ipo3oduna kak 00OBEKT
TCHETUYECKUX
UCCIIEIOBAHUID

0.5
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75

3aKOHOMEPHOCTH
HaCJIeJOBaHUS MPU3HAKOB.
Monorubpuanoe
CKpEILMBAaHUE.
[IpakTnueckas pabota
"N3ydyeHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeLMBaHUs y 1po30duist"

0.5

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

77

AHanu3upytoiiee
ckpemuBanne. Henosnnoe
JOMHHHUPOBaHHE

78

JuruOpuaHoe CKpenuBaHue.
[Tpaktuyeckas pabora
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y IpO30(QHIBDY

0.5

79

[HuTomornueckre 0CHOBEI
JUTUOPUTHOTO CKPEITUBAHUS
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80

CueluieHHO€E HAaCIEA0BaHUE
MIPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTU

82

T'enetuka momna

83

T'eHoTHn Kak 11eJI0CTHAS
cucreMa

84

I'eneTnyeckuii KOHTPOJIb
pa3BUTHUS PACTCHU,
YKUBOTHBIX U YEJIOBEKa

85

N3MeH4YMBOCTH MPU3HAKOB.
Buner namMeHuuBOCTH

86

MoaudukanroHHast
M3MEHYUBOCTH

87

Bapuanuonsslii psa u
BApUALIMOHHAs KPUBasl.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3MeHunBocTH. [Toctpoenne
BApUALIMOHHOTO PsiAa U
BAPUALIMOHHON KPUBOI»

0.5
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88

I'enoTunnyeckas
A3MEHYNBOCTb.
KoMmOunarusHas
A3MEHYNBOCTD

89

MyrannonHas
M3MEHYHBOCTD.
[IpakTnueckas pabota
«MyTanuu y npo3oduisl (Ha
TOTOBBIX
MUKpOTMpernaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpolecca.
OnHUTreHeTHKA U
SIUI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTuueckas padota
«CocTaBlieHHE U aHAIIU3
POJOCIOBHOM»

0.5

92

MeToabl METUITUHCKON
T€HETUKHU
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93

3HayeHne MeIULIMHCKON
T€HETUKH B
MIPEIOTBPAIICHUH U JICUCHUU
reHEeTHYECKHUX 3a001€BaHUH
yeJioBeKa

94

OCHOBHBIEC TIOHSATHS
cenekuuu. JlaboparopHas
pabota «M3ydeHue copToB
KYJIBTYPHBIX PACTCHHUU 1
MOPO/JT TOMAITHIX
KUBOTHBIX)»

0.5

95

MeToabl CeIeKIIMOHHON
pabotsl. JlabopaTopHas
pabora «/3yyeHue MeToa0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrxkeHHs ceNeKnuu
pacTeHuii U KUBOTHBIX.
[IpakTnueckas pabota

«[IpuBuBKa pacTeHHI»

97

Coxpanenue, u3ydeHue u
WCIIO0JIb30BaHUE
TE€HETUYECKUX PECYPCOB
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buoTexHonorus kak Hayka u
OTpacib IPOU3BOJCTBA.

98 [TpakTdeckas pabora 1 0.5
«M3ydenune 0ObeKTOB
OMOTEXHOJIOTHID)

99 OcHOBHbIE HanpaBICHUS 1
CUHTETHYECKOI OMOJIOruun

100 XpOMOCOMHAsI ¥ T€HHAas 1
WHXEHEPHUS

101 MeaunmHCcKHE 1
OMOTEXHOJIOTHHA
Pe3epBHbIit ypok.

102 [ToBTOpEeHue, 0600IICHNE, 1
CUCTEMAaTH3aIsA 3HAHUH

OBIIEE KOJIMYECTBO YACOB 102 135

I10 ITIPOTPAMME
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11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

DBoJrolMoHHas Teopus Y.
JlapBuHa

JIBrKyIIye CHIIBI
SBOJTIONNH BUAOB 110 Y.

JapBuny

Bopr6a 3a cymecTBoBanmue,
€CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOI Teopuu
ABOJIIOLINH

DTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIIOLUA
1 MaKpO3BOJIIOIHUA

[Monmynsauus —
3JIEMEHTapHas eMHUIIA
3BOJIOIHUU
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3aKOH r€HETHYECKOTO

paBHoBecus Jlx. Xapau, B.

BaiinGepra. JlabopaTopHas
pabota «BrisiBeHNE
W3MEHYUBOCTH Y 0co0ei
OJTHOTO BHIa»

0.5

DnemeHTapHbIe (PAKTOPHI
IBOJIOLIUU

Dddext ocHOBaTEIS.
DddexT OyTHIITIOIHOTO
TOPJIBITITKA

10

Murpauvu. U3onamumn
TOMYJISIAN:
reorpaduyeckas,
OuoJiornyeckas

11

EcrecTBennslii oTOOpD —
HaIpPaBJIAIOMUNA (HaKkTop
ABOJTIOLINH

12

[TonoBoii oTOOP
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13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJIbTaT
MHUKPOIBOJIOIUH.
JlabopaTtopHnast pabota
«3yuenue apomop¢o30B u
WJIMOAIaNTAUN Y
PaCTeHHIA U YKUBOTHBIX)

0.5

14

[Ipumepsr
MPUCTIOCOOIEHUH Y
OpraHu3MOB:
MopQosIoruueckue,
(hU3HOJIOTHYECKHE,
OMOXUMHYECKHE,
MOBEICHYECKUE.
JlaGopaTopHnast pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1enecoo0pa3HOCTb»

0.5

15

Bun, ero xpurepun u
cTpykTypa. JJabopatopHas
pabota «CpaBHEeHUE BUIOB
10 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buzia
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17

Bunoo6pa3zoBanue kax
pe3yabTaT
MUKPO3BOJIIOIUH

18

CBs13b MUKPO3BOJIIOLUH U
AMUIEMUOJIOTHH

19

Makpo3BodtOLHS.
ITaneonToorn4ecKre
METOIbI H3y‘ICHI/I$I
SBOJIIOLUHN

20

buoreorpaduueckue
MCTOJAbI U3YUCHUS
9BOJIIOLIUHI

21

OMOpHOIOTHYEeCKUE U
CpaBHUTEIBHO-
MOP(HOJIOTHIECKHE METOIbI
W3YUYCHHSI SBOJTFOIIAN

22

MonekynsapHo-
reHeTUYECKuE,
OMOXMMHYECKUE U
MaTeMaTH4YeCKUe METO/IbI
W3YYEHHUS SBOIOIUH

23

OO6111e 3aKOHOMEPHOCTH
3BOJIIOLINH
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24

AnantuBHas paadanus.
HepaBHOMepHOCTBH TEMIIOB
JBOJIIOLIUH

25

Hayunbie runoressl
MPOUCXOXKJACHUS KU3HU HA
3emiie

26

Jlonay4Hsle
IIPEJCTABICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHEBIE dTaITbI
HEOpraHW4YeCKoi
SBOJIFOLNU

28

['unoTessl 3apoxaeHus
JKU3HHA

29

Hctopus 3emnu 1 METOIbI
€€ U3y4YCHHS.
JlaGopaTopHas pabota
«3yuyeHue u onucanue
MCKOIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY»

0.5

30

HauanbHble 3TaIbI
OpF&HH‘-ICCKOfI 9BOJIIOIIMH

31

OBOJIOLUS DYKapHOT
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32

OcHOBHBIE ATaIIbI
HBOJIIOIIUH PACTUTEILHOTO
mupa. [Ipaktuueckas
pabota «3ydenune
0COOEHHOCTEH CTPOCHHUS
pacTeHu pa3HbIX
OTZEJIOBY

0.5

33

OCHOBHBIE ITAIIBI
JBOJIIOLUHU KUBOTHOT'O
MHUpa

34

OBOJIIOLNS )KUBOTHBIX.
[IpakTnueckas pabota
«M3ydeHne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3Butne xxu3Hu Ha 3emie
10 3paM | MEePHOIaM

36

MaccoBrbie BbBIMHUPAHUA —
9KOJIOTHYCCKUEC KPHU3HChI
IponuIoro

37

CoBpeMeHHbIH
9KOJIOTMYECKUI KPU3HC,
€ro 0COOCHHOCTH
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38

CoBpeMeHHas cuctema
OpPraHu4ecKOTO MPOILIOTO

39

OCHOBHBIE
CHCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40

AHTpONOJIOTHS — HayKa O
YEJIOBEKE

41

Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

Mecto 4enoBeka B CUCTEME
OpPraHMYECcKOT0 MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKelleTa
YeN0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBrokymuye cuiibl
aHTpOIIOTeHE3a
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44

CooTHonieHue
OMOJIOTUYECKUX H
COLIMATIBHBIX (PaKTOPOB B
AHTPOTIOTCHE3E

45

OCHOBHBIE CTAINU
aHTPOTIOTeHe3a

46

Tlanmeorenerrka u
aJIeOr€HOMHUKA

47

DBOJIONHS COBPEMEHHOTO
YeoBeKa

48

UYenoseueckue pachl.
[IpakTrueckas padota
«M3yuyeHne sK0JI0THIeCKUX
aJanTalyi 4eJIoBEKay

0.5

49

MexaucIuIInHapHbIe
METO/IbI AHTPOTIOJIOTUH

50

3aposk/ieHue U pa3BUTHE
9KOJIOTHH

51

MeTo bl 3KOJIOTHH.
JlaGopaTopHas pabota
«M3y4enue MeTo10B
IKOJIOTUIECKUX
HCCIIEI0BaHUID)

0.5
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52

3HayeHUE DKOJIOTUYECKAX
3HAHUI QI YeJIOBEKA

53

Okonorndeckue GaKTopsl

54

AOGuoTtuyeckue (HakTopsl.
CBeT Kak 9KOJIOTHYECKH I
(dakrop. JlaboparopHas
pabota «BrisiBeHne
MPUCTIOCOOIEHUH
OPTaHW3MOB K BITHSTHHIO
CBETa»

0.5

55

AOGuoTtndeckue (HakTopsl.
TemnepaTypa Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTopHas pabota
«BpLsiBIEHUE
MPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO
TeMIIepaTypb»

0.5
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56

AbGunotnyeckue paKTopsl.
Brnaxxnocte kak
9KOJIOTMYECKUN (haKTop.
JIaboparopHas paboTa
«AHATOMHYECKHE
OCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS

0.5

57

Cpensl oOuTanus
OpraHnu3MoB

58

buomornueckue puTMsl

59

Xuznennsie Gopmbl
OpraHu3MOB

60

buotnueckue dakTops

61

3HaueHne OMOTUYECKUX
B3aMMOJEUCTBUI I
CYIIECTBOBAHUS
OpraHu3MOB B CpeJie
obouTaHus

62

DKOJIOTUYECKUE
XapaKTEPUCTUKU
MOMYJISIITUH
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63

OcHOBHBIE TTIOKa3aTeIIN
HOHYJUIHI/II/II YHUCJICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYypa

64

OcHOBHBIE TTIOKa3aTeIN
MOITYJISIITAN: POXKIAEMOCTB,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTI), MI/IFpaHI/II/I

65

DKoJIOrhYecKasi CTpyKTypa
MOMYJISILIUH

66

JlnHaMuKa TOMYJISIIUU U e€
perymsus

67

Kpussie pocta
YUCIIEHHOCTH MOMYJISIINH.
KpuBbie BKUBaHUS

68

DKoJoru4ecKas HUIIa
Buja. JlaboparopHas
pabora «IIpucnocobneHus
CeMSIH PaCTEHHI K
pacceneHuio»

0.5

69

Bun xak cucrema
MOITYJISA AN
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3aKOHOMEPHOCTHU

70 MTOBE/ICHUS U MUTPAIUi
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB
— OHMOI1IeHO3

79 DKocucreMa Kak OTKpbITas
cucreMa
Kpyrosoport BemecTs u

73 MOTOK DHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN
HKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenus cooOmiecTB —
CYyKIIeCCUU
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpEHN U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 OKOoCHUCTEMBI TYHIP, JIECOB,

CTeneH, MyCThIHb
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79

AHTpOIIOT€HHbIE
9KOCHCTEMBbI

80

YpO03KOCHCTEMEI.
[TpakTuyeckas pabora
«M3yueHue u onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3anMMOJICUCTBUHN
OpPraHW3MOB B 3KOCHCTEMaX

82

MexaHu3MEI BO3ACUCTBUA
3arpsi3HEHUH Pa3HBIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
AKOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOIIeruIaneTapHast
00oJ104yKa 3emMitn

84

VYuenue B. U.
Bepnazackoro o 6uocdepe
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3aKOHOMEPHOCTH

85
CylIecTBOBaHMs Ouocdepsl

86 KpyrosopoTsl BemiecTs u
OMOTEOXUMHYECKUE IIUKITBI

87 30HaIBHOCTH OHOC(hEpDI.
OcHOBHbBIE OMOMBI CYILITU

88 YcroitunBoCcTh OHOChEpHI

89 DKOJIOTUYECKUE KPU3ZHUCHI U
WX PUIHHBI

90 Bo3znelicTBue yenoBeka Ha
ounochepy
AHTpOIIOTr€HHOE

01 BO3JCUCTBUE HA
PaCTUTENBHBIN U
YKUBOTHBIN MUP

92 OxpaHa npupoibt
OCHOBHBIE PUHIHIIBL

93 YCTOWYMBOTO Pa3BUTHUS

YCJIOBCUCCTBA U TPUPOAbL
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94

PanmonansHOE
MIPUPOIOTIOIIL30BAHHE U
COXpaHCHHE
OHOJIOTHYECKOTO
paszHooOpa3us 3eMiu

95

O06001enue mo Teme
«MHUKpO3BOJIIONUA U €€
pe3ynbTaTh»

96

O06001menue mo Teme
«MaxkposBoJIIOIUS U €€
pE3yabTaThI»

97

O00011IeH1E IO TEME
«IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe)

98

O06001IeHne 10 TeEME
«[IpoucxoxaeHue
YeJI0BEKa — aHTPOIIOTCHE3)

99

O0o01enue no TeMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIIEHHUIX
OpPraHU3MOB»

100

O00011IeHIE TTO TEME
«OpraHusmsl U cpena
oOHUTaHUI»
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101

O000111EHIE IO TEME
«IKOJIOTHS BUIOB U
MOITYJISIIAID

102

O06o06mIeHue o Teme
«buocdepa — rinodanpHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102

7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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