I'BOY cpeauss oduieodpa3zoBaTesibHas mkosa Ne 416
ITeTpoaBOpIIOBOrO paiioHa
CaskTt-IleTepOypra

IToanmcano 31€ (():HH%ﬁ %%%p{fﬁlge COmKeTHOS 00
30.09.2025 17:03 Y AAP 2

ob0meo0pa3zoBaTenbHasi mKoJaa Ne 416

"IlIkoJ1a pa3BUTHA JUIHOCTH
NBamkuHa Haranba EBreabeBHa

7819018130-1-1767968202-20260109-8-5-1716-42

JAUPEKTOp

PACCMOTPEHA

Ha 3acenanur MO yuuteneit
€CTECTBEHHO-HAYYHOI'O
HUKIa

.

ITporoxon Ne 1 ot «28» 08
2025 .

COI'JTACOBAHA
3am.aupekropa rno YBP

o

oT «28» 08 2025T.

1eo0pa3oBaTeIbHOE yUpesKAeHUue CpeIHsst
IlerponBopuosoro paiiona Cankr-IlerepOypra
umenu Bepbl BacuibeBnnl I1aBiioBoii"

YTBEPX/IEHA

s

E.B. UepukoBa

PABOYAS IPOTPAMMA
(ID 5329815)

yueOHoro npeamera «buosiorusi. Yriy0/1eHHbIH YPOBEHb)

st ooyyatrormumxest 10 —11 kiaccos

Cankr-Ilerepoypr 2025 roa


https://sielsi.ru/root/signature.html
https://school416spb.ru

MNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ydebnomy mipeamety "buonorus" (manee - OGuosiorus) Ha
YpOBHE cpeHero obiiero oopasoBanus pazpaboraHa Ha ocHOBe DeepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit degepanumy,
OI'OC COO, Konuenmuu npenojaBanusi yueoHoro npeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

VYueonslii peamet «buosorus» yriryosn€HHoro yposHs uzydenus (10-11
KJIaCChI) SIBJIIETCA OJTHUM M3 KOMIIOHEHTOB IIPEeIMETHOM 00sactu « EcTecTBEeHHO-
HayuyHbele mpeaMeTsl». CormacHo monoxeHussM OI'OC COO mnpodunbHbIE
y4eOHBIE MTPEAMETHI, U3yYaeMble Ha YIITyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepenninaniun 00ydeHUsT HAa YPOBHE CpPEIHEro o0mero oOpa3oBaHUS M
MpU3BaHbl 00ECTIEUYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOILIMM, CPETHUM
0o0IIKUM, CpeHUM TpOo(EeCcCHOHAIBLHBIM U BBICIIUM OOpa3zoBaHueM. B To ke
BpeMST KXKABIA M3 3TUX YUEOHBIX MPEIMETOB JODKEH OBITh OPMEHTHUPOBAH Ha
MIPUOPUTETHOE PEIICHNE 00pa30BaTEIbHBIX, BOCHUTATENbHBIX U PA3BUBAOILINX
3a/1a4, CBSI3aHHBIX C MPOQOPHEHTALMEN O00YyYaroIUXC U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAyYHOTO 3HAHUS, CBA3AHHOIO C OMOJOTrueEH,
MEIAUIUHON, SKOJIOTHEN, ICUXOJIOTUEN, CTIOPTOM HJIM BOCHHBIM JIETIOM.

[Iporpamma no yuyeOHOMy mpeamety "buosnorus" ga€t mpeacraBieHUE O
LEIU U 3ajadyax u3ydeHus yueOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COEp KaHue,
€ro CTPYKTYpHUpOBaHHWE MO pa3fesaM M TeMaMm, paclpeleleHHuEe MO Kiaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh U3YUEHHUs] YUeOHOro MaTepHualia ¢ y4€ToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTMKH Y4eOHOTO TpoIiecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOywatomuxcs. B mporpamme mno Ouonoruu
peann30BaH MPHUHIMI MPEEMCTBEHHOCTH C HU3yYE€HHUEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOro 00mero oOpa3oBaHus, Onarogaps dYeMmMy MpOCMaTpUBAETCS
HaIpaBJICHHOCTh HA TMOCJENyIollee pa3BUTHE OWOJOTMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX HA (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHHS], TPEICTABIEHUI O 30pOBOM 0Opa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarllel npupoaHoil cpene. B
porpamMme Mo OMOJIOTHM TaKXe MOKa3aHbl BO3MOKHOCTH y4eOHOIO MpeameTa
«buonorus» B peanmmzanuu TpedboBanuit PI'OC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHHsS U B
(OpMHpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-MO3HABATEIBHOU JEATEIBbHOCTH
00yYaroIMXCcsl MO0 OCBOSHUIO COJIEpKAHUSI OUOJOTUUECKOTO OOpa3oBaHHUs Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

VYyebnsiii npeamMet «buosiorus» Ha ypoBHE CpeHEr0 00111eT0 00pa30BaHUs
3aBepiiaer Ouoyioruuyeckoe oOpa3oBaHWE B IIIKOJIE M OPUEHTUPOBAH Ha
pacuMpeHye 1 yriryOjaeHrne 3HaHUi 00y4JaroIuXcsl 0 JKUBOM MPUPOJIEC, OCHOBAX
MOJIEKYJIIPHON M KJIETOYHOU OMOJIOTHMU, SMOPUOJIOTUA U OMOJIOTHH Pa3BUTHS,
TeHETHKHU, CEIEKIUN, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTUH.

N3yuenue yudeOHoro mnpenmera «buonorus» Ha yriiyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOyYarOUIMXCS K MOCIEAYIOIIEMY MOITYUYEHUIO
Oouonornyeckoro oOpa3oBaHMsT B By3aX U OpraHu3alUsX CpPEIHEro
npodeccroHanbHOro 00pa3oBaHusi. OCHOBY €ro COJEPXKAHHUS COCTaBIISIET
cUCTeMa OMOJIOTHYECKUX 3HAHHUM, TTOMYyUYEHHBIX MPU W3YYCHUH 00yYarOIIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHUYECKUX Pa3/iesioB OMOJIOTMU HA YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, B 10—11 kiaccax 3Tu 3HaHMS MOJTy4yaroT pa3BuTHe. Tak,
paciidpeHsl U YriIyOJieHbl OMOJOIMYECKHE 3HAHUS O PACTEHMSIX, JKUBOTHBIX,
rpubax, OaKkTepusiX, OpPraHU3MeE YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HHU,



JIOTIOJIHUTEIPHO ~ BKJIIOYEHBI OHMOJIOTMYECKHE CBEACHUSA TMPUKIATHOTO U
ITIOMCKOBOT'O XapakTepa, KOTOPbIE MOXHO HMCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocieAyomero Bbibopa mnpodeccun. Bo3moxkHa —Takke — HMHTErpanus
OMOJOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSMH, TOITYYCHHBIMU
00y4aromuMuUCs Ipy U3y4eHUU QU3UKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrpykTypa mporpammsel mo y4eOHOMy npeamery "buomorums” orpaxkaer
CHCTEMHO-YPOBHEBBI M 3BOJIOLMOHHBIA IOAXOIBI K HM3YYCHHIO OHOJIOTHH.
CoriacHO WM, M3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHSI OpPraHU3alMH, 3BOJIOLUHA OPraHMYECKOro MUpa
Ha 3emiie, COXpaHEHHUs OMOJOTHYECKOTO pa3sHooOpasus 1iaHeTsl. Tak, B 10
KJIacC€ WM3yYaroTCS OCHOBBI MOJICKYJSIPHOM ¥  KIETOYHOW OWOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJOTUHN PA3BUTHUSI, TEHETUKU U CEJICKIMH, OMOTEXHOJIOTHH U
CUHTETUYECKON OWOJOTMH, aKTyaJu3HpYyIOTCAd 3HAHUSA OOYyYaroluxcs 110
O0OoTaHUMKE, 300JI0TUH, aHATOMUH, (pu3nonoruu yenoseka. B 11 kinacce uzyqarores
ABOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUH U yUYE€HHE 0 Orocdepe.

VYyeoOnslii mnpenmer «buosiorus» Tpu3BaH  00ECHEUUTH OCBOCHHE
oOyJaromMucss OHOJOTMYECKUX TEOPU M 3aKOHOB, WAEH, MPUHUUIIOB H
MpaBuJj, JEXKalluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HaHUWA O CTPOEHUH, MHOTOOOpa3HH U OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
MOMYJISALKUH, OMOLEH03a, SKOCHCTEMBI, O BBIIAIOIIMXCSA HAYYHBIX JOCTUXKEHUSX,
COBPEMEHHBIX  MCCIIEIOBAaHUAX B  OHOJOrMH, TPHUKIAJHBIX  ACIEKTax
Ouonornyeckux 3HaHuWd. Jlng pa3BuTHA W NOJAEp)KaHUS  UHTEpeca
oOyyJaroumxcst K OMOJI0TUU HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO
Marepuaiga B COJAEpPNKAHUU MPOrpaMMbl IO OHOJIOTMH MPETyCMOTPEHO
3HAKOMCTBO C HCTOPUEW CTAHOBJIEHUS M Pa3BUTUS TOM WIM WMHOW 00JacTH
OMOJIOTHH, BKJIQJOM OTEYECTBEHHBIX U 3apyOeXKHBIX YYEHBIX B pEIICHHE
BaKHEHUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenp nzydyenus yueoHoro npeamera «buonorus» Ha yriyOiaEHHOM ypOBHE
— OBJIQJIcHUE OOYYaIIIUMHCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIHMOHAIBHOU
OpraHu3allMd >KUBBIX CHCTEM PAa3HOr0 paHra W NPUOOPETEHHE YMEHH
MCII0JIb30BATh 3TH 3HAHUS B OPMUPOBAHUU UHTEpPECA K ONPEEIEHHON 00acTh
MPO(ECCUOHATIBHON NIESITEIbBHOCTH, CBSI3AHHOW C OMOJIOTHMEH, WK K BBIOOPY
y4eOHOTO0 3aBeJeHUS JIJIsl TPOJAOIKEHUS OUOJIOTUUECKOTr0 00pa3oBaHus.

JlocTxkeHnue 1enu u3ydeHus ydyeOHoro mpeamera «buonorus» Ha
yIiIyOJIEHHOM ypOBHE 00€CIeUnBAETCs PEUIEHUEM CIEIYIOIINX 3a/a4:

OCBOEHHE 00YYaIOIUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKHUX TEOPUSX, KOHLEMIMSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TMpaBUJIaX, COCTABISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHUHY
MHpa; O CTPOEHHUHM, MHOTOOOpPa3Hu M OCOOCHHOCTSAX OHOJOTHMYECKUX CHUCTEM
(kmeTka, opraHusM, MOMYJISIIUS, BUJI, OUOTreorieHo3, Ouocdepa); 0 BbIIAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCAd C METOJaMU TO3HAHUS >KHUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMH  METOJIaMH OHMOJIOTMYECKUMX HayK (MOJIEKYJSIpHOU W
KJIETOYHOM OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMM PA3BUTUSA, TE€HETUKU H
CEeJIeKIMH, OHOTEXHOJOTMM W CHUHTETUYECKOM OHMOJOTHH, NaJIeOHTOJIOTHH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTtopum W B mpupojae (HaOMoAeHHE, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYI0 MH(DOPMAIUIO; MMOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMUBATH CBSI3b MEX]Y



pa3BUTHEM OHWOJIOTUM M COLMAIBHO-3KOHOMHUYECKUMU M HSKOJIOTHYECKUMU
npo0yieMaMy YeJI0BEYECTBA; OIICHUBATh MOCIEACTBHS CBOCH AESATETHLHOCTU IO
OTHOIIEHUIO K OKPYKAIOIeH MPUPOTHON Cpeie, COOCTBEHHOMY 3JI0POBBIO H
3II0POBBIO  OKPYXKAIOIIWX JIIOJIeH; OOOCHOBBIBATH M  COONIOAATH MEPHI
npodunakTuky HHGEKINOHHBIX 3a00JIeBaHNA, TIPAaBUJIA TIOBEJCHUS B IPUPOJIE U
oOecrieueHruss ~ OE30MACHOCTH  COOCTBEHHOM  KH3HEACATENBHOCTH B
Ype3BBIYAMHBIX  CHUTyalMsIX MPUPOJHOTO U  TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBHITHUS B 00JIaCTH OHMOJIOTHY;

pazBuTHe |y OOYy4YalOIIMXCS  MHTEJUIEKTYalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTE B TMpollecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUAMUA U
COBPEMEHHBIMH HCCIICJIOBAHUSIMA B OHOJIOTHUH, PEIIAEMBIMHU €10 IpobiieMaMu,
METOA0JIOTUEN OMOJIOrMYECKOTO UCCJIETIOBaHMUS, POBECHHUS
OKCIIEPUMEHTAJIBHBIX  HMCCICAOBAHWN, peIIeHUs OHONOTMYECKUX — 3ajad,
MOJICTTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y 00YYAIOMIUXCS IIEHHOCTHOTO OTHOIIICHUS K KMBOW MPHUPOJIE
B IEIOM M K OTACIbHBIM ¢ OOBeKTaM U SIBICHUAM; (POPMHUPOBAHUE
HKOJIOTMYECKOM, TEHETHUECKOH TPAMOTHOCTH, OOIIEH KyJIbTypbl TOBEICHUS B
MIPHUPOJIC; MHTETPAIIH €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHrue OOyYarOIUMUCA KOMIIETEHTHOCTH B  paIliOHAJIHLHOM
MPUPOIOTIONH30BaHUU (COOTIOCHNE TPaBUI MOBEACHHS B MPUPOJE, OXPaHbBI
BHUJIOB, JKOCHCTEM, OuOc]ephl), COXpPaHEHHH COOCTBEHHOTO 370POBBS U
3I0POBbsI OKPY>KAIOIIMX JIFOAEH (COOM0AeHUs Mep MPOoPUIAKTUKH 3a00J1€BaHUH,
obecrnieueHrne 0€30MacCHOCTH KU3HEACIATETPHOCTH B UPE3BbIYaWHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHME YyCJIOBMA i1 OCO3HAHHOIO BbIOOpa  OOydHaromuMmucs
VHIUBUTY AIbHOMN oOpazoBaTeabHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocyenyomeMy npopeccuoHaIbHOMY CaMOOIPEAEIICHUIO, B COOTBETCTBUU C
WHAVBUAYATbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHOHa.

O61iee uKciio YacoB, OTBEACHHBIX HAa M3yUYE€HHE OMOJIOTUHU HA YTITyOJI€HHOM
YPOBHE CpeaHero oomero oopazoBanws, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZEIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHUS OMOJIOTUHU
OCYIIECTBIISIETCS ¢ YUYETOM CHEIM(PUKN €TO COEpKaHWs M HAMPABICHHOCTH Ha
MPOJOHKEHHE OMOJOTHYECKOT0 00pa3oBaHWsl B OpPraHM3AIUsaX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIET0 00pa30BaHMUs.

OO0s3aTenbHbIM  yCIIOBUEM IPU OOYyYEHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBIISIETCS MPOBEJACHUE TaOOPAaTOPHBIX M MpakTUdecKkux paboT. Taxke
ydacTue  OOydYaroImMXCsi B BBIOJHCHUM  TMPOCKTHBIX W ydeOHO-
MCCIICZIOBATETLCKUX PAbOT, TeMaTWKa KOTOPBIX OMpEeNseTCs YYHTeIeM Ha
OCHOBE HMEIOIIUXCS MaTepHATbHO-TEXHHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOAHBIX YCIOBUM.



COILEPKXAHUE OBYYEHUSA
10 KITACC

ConeprxaHnue IpOrpaMmbl, BBIIETIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuUTHs OuoJiornH. buonormdyeckue Haykd M H3y4aeMble UMH MPOOJIEMBI.
@DyH/1aMEHTAJIbHbIE, NPUKJIAJAHbIE M IOHCKOBBIE HAy4YHBIE HCCIEAOBAHUS B
OHMOJIOTHH.

3HaueHue Ouonorud B (HOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTUM B TPAKTUYECKOM JESATENBHOCTH YEJOBEKA: MEAMIIMHE, CEJIbCKOM
X035IMCTBE, TPOMBIIUIEHHOCTH, OXPaHe MPUPOIbI.

JlemoHcTpauun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus,
V. T'apseu, I'. Menaens, B. U. Bepuanckuit, U. 11. [1asnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

TaOmuupsl u cxemsl: «CBsA3b OMOJIOTMU C APYTMMH Haykamw», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHUE

XuBble cucTeMbl Kak IpeaMer u3ydeHus: Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: E€IMHCTBO XHWMHMYECKOTO COCTaBa, AUCKPETHOCTb M ILEJIOCTHOCTB,
CJIIO)KHOCTh U YINOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3ALIMS,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U PAa3BUTHE.

YPpOBHH OpraHu3aluy JKHBBIX CHCTEM: MOJICKYJISIDHBIA, KJIETOYHBIM,
TKAQHEBbIM,  OPraHU3MEHHBIN,  MOMYJIALMOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(buoreonenotnueckuit), ouochepusiit. Ilporueccrl, mpoucxoasnue B KUBBIX
cucteMax. OCHOBHbIE MPU3HAKHU XKUBOro. Ku3Hb Kak (opma CylIecTBOBAHHMS
Marepuu. Hayku, wu3ydamoomue >KMBbIE CHUCTEMbl Ha pa3HbIX YPOBHAX
OpraHHU3aLHH.

N3yuenue xuBbIx cucteM. Meroasl Ononoruueckoil Hayku. Habmnrogenue,
MU3MEPEHNE, DKCIIEPUMEHT, CUCTEMAaTH3a1Ms, MeTaaHanus. [lonsTue o 3aBucumon
M HE3aBHUCUMOMN nepemeHHOMW. [lnmanmpoBanme skcriepumenTta. [locraHoBka u
npoBepka runores. Hynesas runoresa. [lonarue BbIOOpKHU U €€ TO0CTOBEPHOCTb.
Pa3bpoc B Ouonornyeckux naaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yinbTaToB. [IpUynHB HCKaXKEHUS pPE3yJIbTaTOB JKcrnepuMeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE MPU3HAKU XKU3HW», «buonormueckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHHU3alMMU KUBOU
npupoab», «CTpoeHHE >KMBOTHOM KIETKU», « TKaHU XKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOT0 opranusmay, «buoreonenos», «buochepa», «MeTosl
U3y4EHUs )KUBOU IIPUPOIBIY.

OOGopynoBanue: J1abopaTopHoe  oOOpyaOBaHUE JJISI  MPOBEICHUS
HaAOJIIOICHU, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «JVicronb3oBaHME pPa3IUYHBIX METOJOB IMpHU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KJIeTKu



Kierka — cTpykTypHO-(DyHKIMOHaNbHAs eauHuLa >kuBoro. Mcropus
OTKpbITUsA KieTKU. Paborel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[lIBanH, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Metoapl MOJEKYJSIPHOM U KIETOYHOM OHONOTHMU: MHUKPOCKOMUS,
xpomatorpadus, 31eKTpoPopes, METOJ MEUEHBIX aTOMOB, AU(QepeHIInaTbHOe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox. JAeKTpoHHas MUKpockonus. Kougoxanonas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. llnelnen, P. Bupxos, K.
M. bap.

Tabmuup! u cxeMbl: «CBETOBOW MUKPOCKOI, « DIIEKTPOHHBIM MUKPOCKOI,
«HMcTopust pa3BUTHS METOOB MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpPENapaThl PacCTUTENIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IIpakTnueckass padora «l3ydyeHue METOJOB KJIETOUYHON OMOJIOTUU
(xpomarorpadus, saektpodopes, auddepeHImaIbHOe HEHTPUPYTrUpoOBaHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKHU

XUMHYECKAN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHI.
Boga u e€ ponb Kak pacTBOPHUTENIS, peareHTa, ydyacTue B CTPYKTYpHUPOBaHUU
KJIETKH, TEIIOPEryJsiui. MuHepallbHbIE BEIIECTBA KIETKU, UX OMOJIOrHYecKast
poJib. Poib KATHOHOB M AHHOHOB B KJIETKE.

Oprannyeckue BelIeCTBa KIETKU. buosiormyeckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIM cocTaB 0OenkoB. CTpPyKTypbl OEIKOBOW  MOJIEKYJIBI.
[lepBuynast cTpykTypa Oenka, NenTUAHas CBs3b. BTopuuHas, TpeTUyHad,
YyeTBepTUYHAsI CTPYKTyphl. Jlenarypamus. CoiictBa 6enkoB. Knaccudukaims
0enkoB. buonornueckue pyHkuuu 0€KoB. [lpuonsi.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrOCaxapuabl U
nonucaxapuabl. OOWMKA TJIaH CTpPOeHUs U (PU3HKO-XMMHYECKHE CBOMCTBA
yrieBo10B. buonornyeckue GyHKIIMU yTieBOIO0B.

Jluupel.  TmapodunbHO-THIpPOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, pochomunuasl, BOCKH, cTepouibl. buonornueckue
¢ynkunn aunuaoB. OO0mMe cBOKWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYyYecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK n PHK. CtpoeHne HyKIE€MHOBBIX KHUCIOT.
Hyxneorunpl. [punnun kommiementapHoctu. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouonornyeckue pynkunn JJHK.
Bunel PHK. ®yuxuuu PHK B kieTke.

Ctpoenue monekysibl AT®. Makposprudeckue cBsa3u B Mojekyse ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX PYHKIIUU
B KJeTke. /[pyeue uyxneosuompugpocgamor (HT®D). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHass ~ Ouonorusi:  OMOXMMHYECKME U OWodu3nyeckue
UCCJIEIOBAHUSI COCTaBa M NPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYJI.
Mooenuposanue cmpykmypor u  QyuKyui OUOMONEKYL U UX KOMNIEKCOS.
Komnvromepuotii  ouszauin u opeaHudeckuti cuHmes OUOMONEKYI U  UX
HenpupoOHbIX AHAI0208.

JdeMoHCcTpanuu



[Toptpertsr: JI. ITonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankih,
®. Caurep, C. [Ipy3unep.

Juarpammel:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOIE».

Tabmuupr u cxemsl: «llepruoanyeckas Tadaua XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJieKybl BOJIbl», «BemecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oeikay, «CTpyKTypbl OEJKOBOW MOJEKYJb», «CTpOEHHUE MOJIEKYJ
yriieBoJ0BY», «CTpoeHue MOJEeKya JHNUI0B», «HyKIeHMHOBBIE KHUCIOTHIY,
«Ctpoenune Monekysbl ATO».

OO6opynoBanne: XUMAYECKAsI OCYAa U 000PYI0BaHHUE.

JlaGopaTtopnass pabdora «OOHapyxkeHHEe O€JIKOB C  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKLIAID.

JlabopaTopnass pabdora «lMcciegoBaHne  HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTAaHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KICTKH

Tunel KJIETOK: 3yKapuOTHYeCKas U Mpokapuotruyeckas. CTpPyKTypHO-
(yHKUMOHATBHBIE 00pa30BaAHUS KIIETKH.

CrpoeHue mpokapuoTHUeCKOM KieTkHu. KiierouHas cTeHka Oaktepuil u
apxeii.  OCOOEHHOCTH  CTpPOEHHUA  TeTepoTpoHOM U aBTOTPOQHOI
MPOKAPHOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne ¥ (QYHKIMOHMPOBAHHWE  JYKAPUOTHYECKOM  KIIETKH.
[Ina3matnueckas memOpaHa (miasmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHopT BEMIECTB Yepe3 MIa3MATHYECKY 0 MEMOpaHy: TaCCUBHBIN
(muddy3usa, obneruénnas audQysus), aKTUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopt). [lomynpoHunaemocts MeMOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAacoca. DHJIONUTO3: MUHOIIMTO3, paronuTo3. Ik301uTo3. Knetounas
cteHka. CTpykTypa U (PyHKIIMHU KJIETOYHON CTEHKU PacTeHHil, rprOOB.

[uronnasma. I{uro3zomb. IluTockener. JIBuWXKEHHE  IIUTOIJIa3MBI.
Opranougs KJIETKH. OpHomeMOpaHHbIe OpraHOMIbI KJIETKH:
supomiazmarudeckas cetb (J1IC), anmapat ['onbaKu, TM30COMBI, UX CTPOCHHE
n (pyHkmu. B3auMocBs3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHyJISIPHOTO peTukyinyma. Mexanuzm nanpaenenus 6enxos ¢ IIIC. CunHte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpaHyasipHbIii)
AHAOIUIA3MAaTHYECKUil peTukysyM. CekpeTopHas QyHKIus annapara ['oybmxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra 6enxkos 6 annapame
Tonvoorcu. TpaHcnmopT BellecTB B KiETKE. Bakyoin pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIBl  KJIETKU: MHTOXOHJIPUM, TUIACTU[IBI.
llpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeorckosckuil, JI. Mapeynuc). CtpoeHue u QyHKIIMA MUTOXOHIPUN U IJTACTH/I.
[lepBuuHble, BTOPUYHBIE M CIOXHBIE IUIACTHABI (OTOCHHTE3UPYIOLIUX
3YKapUOT. XJIOPOIJIACThI, XpPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounabl kjaeTku CTpoeHre U GyHKIUNA HEMEMOPAHHBIX
OpraHousioB  KieTku.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MukpodunaMeHTsl. AxmuHosvle Mukpoguiamenmsl. MpbIIEUHbIE KIIETKU.
Axmunosvie KoMnoHeHmsl HembluleuHoblx Kiemox. Mukporpy0oouku. KiaeTouHsrit
neHtp. CTpoeHHe W JBWKEHUE SJKTYTMKOB M pecHHYEK. MUKpOTpyOOUKH
nutomiasmel. Llentpuons. berku, accoyuuposannvle ¢ Mukpopuiamenmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. Obonouka 1pa, XpOMaTHH, KAPUOILIA3MA, SIAPBILLIKH, UX CTPOECHUE U
byukuu. SnepHeiit 6enKoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACMOJIOKEHUE



XpomMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTuHa — THUCTOHBI. /J[unamuxa s0epHot ob6onouku 6 mumose. Aoephviil
Mpascnopm.

Kierounsle BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHuoT (PaCTUTEbHOM, >)KUBOTHOM, TPUOHON).

JlemoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupr n cxembl: «CTpOEHHE 3YKAPUOTHUECKON KIeTKn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pacTHTENbHOM KIEeTKW», «CTpoeHue
MUTOXOHIPHUN», «Aapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PaCTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIECTOK.

JlabopaTopHass padora «l3yueHne CTpPOEHUS KIETOK PpPa3IMYHbIX
OpraHU3MOB.

IIpakTuyeckas padora «3yyeHue CBOMCTB KJIETOUHON MEMOPAHBD.

JlabopaTopHas pabdora «lccnemoBanue miuasMonu3a U JEIIIA3MOJIN3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass padora «l3ydeHne [BWKEHHsS LUTOILUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB U NPpeBpalleHUE IHEPIUH B KJIETKe

AccuMWIALMS U JIUCCUMWIALIMS — JIBE CTOPOHBI MeTabosm3Mma. THIbI
oOMEHa BEIIECTB: aBTOTPO(HBIA U TeTepoTpOoHBIM. YdacTHe KHUCIopoda B
OOMEHHBIX Ipoleccax. JHEPreTUYEcKoe O0ECreYeHHe KIIETKH: IMpEBpaIlCHHUE
AT® B o00meHHbIX mnponeccax. @OepMEHTATHBHBIM XapakKTep peakui
KJIETOYHOr0 MeTabosn3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M
neictBuda. Kodepmentel. OTinuus  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTajn3aTopoB. benku-akTUBATOPbl U OENKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT Pa3IM4HbIX (PAKTOPOB.

IlepBuuHBIM CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. DOTOCHUHTES.
AHOKcuceHHbIll U oKcuceHHvll pomocunmes y baxmeputi. Ceemocobuparowjue
nueMeHmbl U NUSMEHMbL PeaKyuoHH020 yeHmpa. Posb XJIOpOIIacTOB B IPOLECCe
dotocunTe3a. CBeroBas u TeMHOBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munvl omocunmesa. IIpogyKTUBHOCTh (poTocUMHTE3a. BnusiHue pazmuyHbIX
(bakTOpOB Ha CKOPOCTh PoTOCHHTE3A. 3HAUEHUE (POTOCHUHTE3A.

XEMOCHHTE3. Pa3noobpazue OpraHU3MOB-X€MOCUHTETUKOB:
HUTpUPULKPYIOIINE OaKTEpUH, Kene300aKTeprun, cepoOAKTEPHH, BOJLOPOIHbIE
OakTepun. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEH.

AspoOHBIe OpraHu3MBbl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM dTan. [JWMKOIU3 — OECKUCIOPOJHOE PpACIICTUICHUE
TJIFOKO3HI.

buosnornueckoe OKUCIEHUE, WA KIIETOYHOE JbIXaHue. Poib MUTOXOHIpHUM
B Tporeccax OWOJOrMYECKOTO  OKHcHeHHs. Llukiumdeckue  peakiuu.
OxkucnutensbHoe (ocopunupoBanue. Iuepeus MeMOPAHHO20 2paoUeHma
npomonos. Cuumes AT®. paboma npomonnoi ATD-cunmasvl. [IpenmyiiecTra
a’poOHOro myTH OOMEHa BELIECTB IMepea  aHadpOOHBIM. DPHEKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

JdeMoHCcTpanuu



[Toptpetsr: [Ix. [Ipuctim, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «@POTOCUHTE3», «DHEPreTUYECKHil OOMEH»,
«buocuntes 6enka», «CtpoeHue pepMeHTa», « XEMOCUHTERY.

O06opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHME JJIsl HPUTOTOBJICHUS
MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHue KaTaIUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIUTa3bl WU KaTajasbl)y.

Jlaboparopunasi padora «l3ydeHue (HepMEHTATUBHOTO pACHICIIIICHUS
MEPOKCHUA BOJIOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopnass pabGora «CpaBHeHue mporeccoB (OTOCHHTE3a H
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KiIeTKe

Peakuuu matpuyHoro cunaresa. [IpuHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpu4HOro  cuHTe3a.  Peanm3anuss ~ HaclneACTBEHHOM  WH(MOpManuu.
I'eneTnueckuit Ko, ero ceorcrea. Tpanckpunuus — Matpuunbiil cuate3 PHK.
[IpyHIMIOBI  TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTh, aHTUIAPAIJIEIBHOCTD,
acuMMeTpudHOCTh. Co3pegsanue mampuunvix PHK 6 sykapuomuueckot kiemke.
Hexkooupyrowue PHK.

Tpancnauust u e€ stanel. Yyactue TpancnoptHelix PHK B OnocunTese
Oenka. YcnoBust Ouocuntesa o6enka. Kogupopanue aMuHOKUCIOT. Posib pubocom
B OMocuHTE3€e OelKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. Opranusaius FTeHoMa y
MIPOKApHOT U dYKapUOT. Perysnus akTHBHOCTH F€HOB y MpOKapuoT. ['unoresa
onepona (. XKako6, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y aykapuom. Ponb Xxpomamuna 6 pezyrayuu pabomel 2enog. Perynsuus
0OMEHHBIX MpoLEeccoB B kieTke. Kiierounslii romeocTas.

Bupycsl — Hekserounble (GOpMBI KU3HU W OOJIMTaTHBIC TMapa3uThI.
CrpoeHue TpPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yukn J[HK-cooepocawux eupycos, PHK-codepoicawux eupycos,
oaxmepuogpacos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasda.

BupycHurie 3a00neBanus yenaoBeka, XkuBoTHbIX, pactenuid. CITN ][, COVID-
19, connanbHble U METULIMHCKUE MTPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouono2udeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. lIpoepammupyemole pynxyuu b6erkos. Cnocobwvl 00cmasKu 1eKkapcme.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUIA.

Tabnuiel 1 cxembl: «bruocunTes 6enkay, «['eneTnueckuit koa», «Bupycen»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOAEIU BUPYCay.

Tema 8. 7/Ku3HeHHbIN MUKJ KJIETKHU

Krnerounslii nuki, ero mepuoabl W peryisuus. MuTepdaza U MHTO3.
Oco0eHHOCTH MPOIECCOB, MpoTeKaromux B uHtepdasze. [loaroToBka KieTku K
nenenuto. IIpecunrternueckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETUUECKUHN (TPEMUTOTUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunare3 [JHK — penmmkanus. [punouns! permmukanun JHK:
KOMILJIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIEIbHOCTD.
Mexanusm perukannu JJHK. XpoMmocomsl. CTpoenue xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTUIl. JIAITOMIHBIN U



raruiouHbI  Ha0oOpel XpoMocoM. ['oMonoruusnsle XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne kneTkn — MuTO3. CTaguu MHUTO3a M MPOUCXOJAIIME B HUX
rpouecchl. Tunel Muto3a. KapruokuHes u HUTOKMHE3. buonornyeckoe 3Ha4eHUE
MHTO34.

Perynsanua MutoTrueckoro nukia Kietku. [Iporpammupyemast KiaetouHas
ru0esb — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (hyHKIIMOHANbHAS TeHOMHUKA. Mexanuszmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emKay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOBaHus KIemkKu.

JemoHCcTpauumn

Tabnuipl u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Perumkanus [JHK.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparsl: «Muro3 B
KJIETKaxX KOPEIIKa JIyKa».

JlabopaTropnass  pabdora  «/M3yueHnme XpOMOCOM Ha  TOTOBBIX
MHKponpenapaTax».

JlaGopaTtopnass pabora «HaOmogeHue MuTO3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH  CTpPOEHUST M  JKU3HEACSATENBHOCTH  OJTHOKJIETOYHBIX
OpraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHBbIE TPUOBL, OJHOKJIETOYHBIE
BOJIOPOCIIU, APYTUe MPOTUCTHI. KONMOHHAIBHBIE OPTAHU3MBI.

B3anmocCBsA3p 4YacTel MHOTOKIETOYHOTO OpraHu3ma. [KaHW, OpraHbl U
cucTeMbl OpraHoB. Opranu3m Kak €IuHOeE 1enoe. ['omeocTas.

Tkauu pacrenuii. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MMOKPOBHAs1, MPOBOJsAIIAs, OCHOBHAsI, MeXaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(yHKUMNA 1 pacoNIOKEHUs TKAHEH B opraHax pacTeHUM.

TkaHW )XKMBOTHBIX U YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEU: SMUTENNATbHAS,
COEIMHUTENbHASA, MbllIeYHas, HepBHAsA. OCOOEHHOCTH CTpPOEHUs, (PYHKUUN U
PACIIOJIOKEHUS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHEpAaTUBHBIE OpraHbl pacTeHuil. Opranel U
CHUCTEMBI OPTaHOB KUBOTHBIX U YENOBEKA. DYHKIIMN OPTaHOB U CUCTEM OPT'aHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblli U1 BHyTpeHHUHN ckeneT. CTpoeHue U
THUIIBI COCIMHEHUS KOCTEH.

JIB>KeHWE OpraHu3MoB. J[BM)KEHME OJHOKIJIETOYHBIX OPraHU3MOB:
aME&OOoMIHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHUE MHOTOKJIETOUHBIX PACTEHUMN:
TPONU3MBbl M HACTHM. JIBHIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucreMa. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IloryomieHne BOABI, YIVIEKMCIOIO Ta3za W
MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. [InTanue ;kMBOTHBIX. BHYTpHIIOIOCTHOE 1
BHYTPHUKIIETOYHOE MNUIleBapeHue. [IuTanue mo3BOHOUHBIX HKUBOTHBIX. OTIEIBI
NUIIEBAPUTENIBHOTO TpakTa. [lnmeBaputenbHble kenesbl. [IumeBapuTenpHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3sMoB. JIpiIxaHue pacTteHui. JlpIxaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTkU. KoxHoe abixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jn€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIIOLUMOHHOE YCIIOKHEHHUE CTPOCHUS JIETKUX



II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTelnpHas CHCTEMa 4YeJIoBeKa. MexaHusm
BEHTWISLMNA JIETKUX Yy NOTULN M MIEKONUTAKOMUX. Perynsauus apIxaHus.
JIpIxaTenbHble 00bEMBI.

TpancnopT BEHIECTB y OpraHMU3MOB. TpaHCIIOPTHBIE CHUCTEMBI PACTECHUM.
TpancnopT BemECTB y XMBOTHBIX. KpOBEHOCHass cucteMa M €€ Oprabl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOLHOHHBIE
YCIIOKHEHUSI CTPOEHUsST KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKWBOTHBIX.
Paborta cepaua u e€ perymnsuusi.

Brinenenne y oprann3smMoB. Beinenenue y pacteHunid. Beiaenenue y
KUBOTHBIX. CoKpaTuTelnbHble Bakyond. Oprasbel BwlaenaeHus. DunbpTpanmus,
ceKpelus 1 00paTHOE BcachIBaHUE KaK MEXaHU3MbI paOOThI OPTaHOB BhIACICHUSI.
CB43b MOJIOCTH TeJa C KPOBEHOCHOW U BBIAEIUTEIBHON cucTeMaMU. Boienenue
Yy TO3BOHOYHBIX JKMBOTHBIX M  4enoBeka. [louku. Crpoenue wu
dbyukimonupoanue Hegppona. OOpa3oBaHHE MOUYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Criopsl
OakTepuil M LMCTHl MNPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. Cpencrsa macCUBHOM M XUMAYECKOU 3a1UThI. DUTOHITUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOHU3BOIHBIE.
3ammuTa opranusma ot OosesHeil. UMmyHHas cucrtema yenoBeka. KiieTouHblil u
rYMOpPaJIbHbIE UMMYHUTET. BpOXIEHHBIA U TPUOOPETEHHBIA CrIEUUPUIECKUI
UMMYyHUTET. Teopus KiloHaIbHO-ceneKTuBHOro nMmyHnurera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poib
BpPOXKJIEHHOIO UMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte u perymsanms y OpraousmoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PazgpaxumMocTte W perymsauus y
pacteHuil. PocToBbIE BENIECTBAa U MX 3HAYEHUE.

HepBHasa cucrema u pediekropHas peryssiius y >KUBOTHbIX. HepBHas
cucTeMa u €€ OTIeIbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AEIbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIIOBHbBIEC PE(DIICKCHI.

I'ymopanbHas peryasuus ¥ SHAOKPUHHAS CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kenme3pl SHOOKPMHHONW CHUCTEMBI M KX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocBs3b HEpBHOW M 3HIOKpUHHOW cucteM. ['mnoramamo-runoduzapHas
cUcCTeMA.

JlemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuupbl U cxembl: «OIHOKIETOUYHBIE BOJOPOCHN», «MHOIOKIETOYHbIE
Bojopocimy, «bakrtepun», «lIpocreitmme», «Opranbl IBETKOBBIX PACTECHUIN,
«CucremMpl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpEeHHEE CTpOEHHE
HaceKoMbIX», « Tkanu pacteHui», «KopHeBbie cucteMbly, «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOW IIIACTUHKM», « TKaHM KUBOTHBIX», «CKENET YETOBEKa,
«ITumeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaTenpHas
cucrema», «HepBHas cucrema», «Koxa», «Mpimeunas cucremay,
«BpraenurenbHas cucremay, « QHIOKpUHHAsA cucTtemay, «CTpOE€HHE MBILIIBD,
«Ammynurer», «KumeyHonosoctHeie», «(Cxema THTaHUS  PAaCTCHUIN»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOo€HUE THIAPBI»,
«Crtpoenue mnanapumn», « BHyTpeHHEe CTpOECHHE JOXKIEBOr0 UepBs», «HepBHas
cuctemMa poiO», «HepBHas cucrema ssrymkuw», «HepBHas —cucrema
npecMmblkaromuxcs», «HepBHas cucrema nruny», «HepBHag —cucrema
MIIEKOTIUTarOUX», «HepBHas cucrema yenoBekay, «Peduexcy.



O06opynoBaHue: CBETOBOM MHKPOCKOII, MUKPONPENapaThl OTHOKJIETOYHBIX
OpraHU3MOB, MHKpOIIpENaparbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, UTJIOKOXKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PAaCTEHUH, repOapuu
pacTEeHUN pa3HbIX OTIEJNOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKUMH OECHO3BOHOYHBIX MHBOTHBIX, CKEJET 4YEJIOBEKa,
o0opynoBaHuE i1 JEMOHCTPALMM IMOYBEHHOIO W BO3JIYIIHOIO IHUTAaHHUS
pacTeHuH, pacIIeryieHUsT Kpaxmana U OeNKOB TOoJ JeHCTBHEM (DEpMEHTOB,
000pyI0BaHUE IJIs1 AEMOHCTPALMHU ONBITOB M0 U3MEPEHUIO JKU3HEHHON EMKOCTH
NETKUX, MEXaHWU3Ma JbIXaTelbHBIX JIB)KEHHI, MOJEIM TOJIOBHOIO MO3ra
Pa3INYHBIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHel pacTEHUN.

JlaboparopHasi padora «/3yueHue TKaHel KUBOTHBIX».

JlabopaTopHas padora «/3yueHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOkeHHe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrojoe (BKIII0Yasi BEreTaTUBHOE) U
nosoBoe. Buabl 0ecrnosoro pa3MHOXKEHHA: TOYKOBaHHUE, CHOPYJISIUS,
(parmMeHTays, KIOHUPOBAHUE.

[TomoBoe pazmuoxkenue. [lomoBeie KiIeTKH, WM rameTel. Meno3. Craanu
Mmenosa. IloBenenne xpomocom B Mmenose. KpoccuHrosep. buosormueckunii
CMBICII MEH03a U TTOJIOBOrO Ipouecca. Meo3 U €ero MECTO B dKU3HEHHOM ITUKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe paszButue. ['amerorene3 y KuBOTHBIX. [losioBBIE
xene3bl. O0pa3zoBaHuE U Pa3BUTHE MOJIOBBIX KIETOK. CIIEpMAaTOreHe3 U OOTCHE3.
CtpoeHue MoJoBbIX KIETOK.

OmnonoTBOpEeHHE U HIMOPHUOHANIBHOE Pa3BUTHUE KUBOTHBIX. CrocOObI
OIIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHUOJIOTHS —
HayKa O Pa3BUTUHU OPraHU3MOB. Mopgocenes — oOna u3 2nasuwvix npoobaem
ambpuonoeuu. Kowyenyus mopgocenos u moodenu mopghocenesa. Cramuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpuMepe JArymku). [pobnenue. Tumbl
IpoOJeHusl. /{emepMuHuposanHoe u HedepMuHuposanHoe opooaenue. bracmyna,
munst O6nacmyn. OCOOCHHOCTU APOOTCHUS MIICKOMUTAIONINX. 3apObIINICBbIC
JUCTKH (racTpyisiuus). 3aKkiaika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB.
B3auMHoOe BiMsHHME YacTel pa3BHBAIOLIErocs 3apojbiiia (3MOpHUOHAIbHAsS
MHAYKUUSA). 3akiajka IUlaHa CTPOEHUS  JKMBOTHOTO  Kak  pe3ysbTaT
MepapXUUYECKUX B3aMMOJECHCTBUI reHOB. BiusiHue Ha SMOPHOHATIBHOE pa3BUTHE
pazIMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEJIbI.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonaneueiii nepuon. Ilpsamoe u
HenpsiMmoe pa3BuTue. Pa3zButue ¢ wmetamop(do3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJIOrMueckoe 3Ha4eHHe MNPSIMOro M HENpSMOro
Pa3BUTHS, UX PACIIPOCTPAHEHUE B MPUPOE. THUIIBI pocTa )KUBOTHBIX. DaKTOPbI
peryjsiiud pocTa >KUBOTHBIX W 4enoBeka. CTaauu MNOCTIMOPHOHAIBHOIO
Pa3BUTHS Yy )KUBOTHBIX U yesnoBeka. [lepuoasl onTorenesa uenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

PasmHoxeHne u paszButue pactreHuil. 'ametrodut u cnopodput. Meiio3 B
KU3HEHHOM IuKiie pacteHuil. OOpa3zoBaHMe cCHop B Mpoliecce Meio3sa.
l'amerorenes y pacrennil. OIUIOQOTBOPEHHE W Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue
U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYJISILUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu



[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxemsl: «BeretatuBHOE pa3MHOXeHHE», «THIbl Oecronoro
pasMHOXKEHUD», «Pa3sMHOXEHHE XJIaMUAOMOHAABD, «Pa3sMHOXKEHUE 3BIIICHBDY,
«Pa3zmMHoxeHue ruapb», «Meitosy, «XpomMocomby, «I'ameTorenesy, «CTpoeHue
AULEKIETKN U CIepMaTo3onaay, «OCHOBHbIE cTaauu OHTOreHe3a», «lIpsmoe n
HenpsiMOe pas3BuTHEe», «Pa3BuTue Maickoro xyka», «Pa3zButne capanum»,
«Pa3Butne Jsrymku», «/IBOMHOE OIUIOJOTBOPEHHE y LBETKOBBIX PACTCHUIN,
«CtpoeHue ceMsH OIHOJIOBHBIX U IBYI0JbHBIX PaCTEHUI, « KU3HEHHBIN UK
MOPCKOM  KamycTbl», <OKHW3HEHHBIM LUK MXa», <OKW3HEHHBIM LMK
ManoOpOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpenaparbl SULEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3sBUTHA JIATYIKID).

JlabopaTopHass pabora «l3yueHne CTpOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIpenaparTaxp».

IIpakTnyeckass padora «BpIsABICHHE NPU3HAKOB CXOACTBA 3apOJABIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopHass padora «CrpoeHuMe OpPraHoOB pa3MHOXKEHUS BBICIIMX
pacTeHu.

Tema 11. I'eHeTHKa — HAyKa O HACJIEACTBEHHOCTH M M3MEHYHMBOCTH
OPraHu3MoOB

Hcropust CTaHOBIIEHHUS W pa3BUTUS T'€HETUKH Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poibs 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pabotel H. K. Konsiosa, H. M. Basunosa, A. H. benozepckoro, I'. 1.
Kapnieuenko, 0. A. ®unmunuenko, H. B. TumogeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CHUMBOJBL. | OMOJIOTHYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTasl JIMHHS, TUOPHUIBI,
reHoTur, (eHotur. (OCHOBHBIE METOJAbl TE€HETHKU: THOPUIOIOTHYECKUH,
LUATOJIOTHUYECKUI, MOJNIEKYJIIPHO-TEHETUYECKHIA.

JlemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuubl 1 cxeMbl: «MeToibl TeHETUKI, «CXEMbI CKPEIIUBAHUSD.

JlaGopaTtopnass paGora «Jlpo3oduna kak OOBEKT T'€HETUYECKHUX

HCCIIETOBAHUIN.
Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBoiii 3akoH Mengenss — 3aKkoH

eauHooOpazusi THUOPUIOB mMepBOTro mokoyieHus. [IpaBuiao AOMUHUPOBAHUS.
Bropon 3akoH MeHzenst — 3aKOH paclieIUIeHUs] TPpU3HAKOB. L{uronornueckue
OCHOBBI MOHOTHOPHTHOTO CKpeluBaHus. | MmoTe3a YuCTOThI TaMeT.

AHanu3upyoiee CKpeIlvBaHue. [TpomexyTOUHBIN Xapaxkrep
HaclienoBaHus. PaclienieHre npu3HakoB IIPU HEIOJIHOM JJOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuid 3akoH MeHnens — 3aKoH

HE3aBUCHMMOIO  HACJECIOBaHUS  NPU3HAKOB.  l[UTONMOrMYeckue  OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.

CuenieHHoe HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CrienieHHoe
HAaCJIEIOBAaHWE T€HOB, HAPYUICHUE CLETUICHUS MEXAY T€HaMHu. XPOMOCOMHas
TE€OpHs HACTEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIN MEXaHU3M OIPEICIICHUS M0JIa. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN 1oJ. ['eHeTnueckas



CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enotun kak wenoctHasg cucreMa. llnenoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOKECTBEHHBIN ajuleNu3M. B3auMoJencTBHE HeaJUIeIbHBIX
reHoB. KommuiementapHocTs. Onucras. [lonumepus.

['eHeTHYECKUI KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
TaKkke (PU3NOJIOTUYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTHBHBIX (DYHKIIMIA.
['eHeTnyeckue MeXaHHW3Mbl CHUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3SIMH — TapasuT» U «XO035MH — MHKpoOHMOM». I'€HeThyeckne acneKThbl
KOHTPOJII U U3MEHEHHSI HACJIeICTBEHHOW HH(POPMALIUH B TOKOJICHUX KIETOK U
OpPraHU3MOB.

JemoHCcTpauumn

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

Tabmuup! u cxemsl: «IlepBblii 1 BTOpoi 3akoHbl MeHens», « Tperuii 3akoH
Mennens», «AHanu3upyrollee CKpemuBanuey, «Hemnomnoe noMuHUpOBaHUEY,
«CuernjeHHoe HaclieJOBaHUE MPU3HAKOB Yy Apo30(uibDy, «l'€eHeTuka moJay,
«Kapuotun yenosekay, «Kapuotun npozodpuisl», «Kapuotun nOTuis,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3anMoaecTBHE TCHOBY.

OOopynoBanue: MoOAeNb IJsl JEMOHCTpAalMU 3aKOHOB €IUHOO0Opa3us
rUOpUI0OB MEPBOTO MOKOJEHUS W paCUICIUICHHS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllMA 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHUS IPU3HAKOB, MOJEIb JJIA
JEMOHCTPALUN CLETUICHHOTO HACJIEA0BaHUsS MMPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapar: «po3zodumnay.

IIpakTuyeckas padora «U3yueHue pe3yJbTaToOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(UIBD».

IIpakTuyeckass pabGora «/I3ydyeHue pe3ynbTaToOB JUTHOPUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeasl npu (GopMupoBaHHHM (HEHOTHUINA.
N3meHunBOCTh NpU3HAaKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE PU3HAKU. Brbl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

MoaudukanronHas H3MEHYUBOCTh. Ponb cpenbl B (popMupoBaHUN
MoAu(pUKALIMOHHON n3MeHunBocT. HopMa peakuuu npusHaka. BapuaoHHbIi
psan u BapuanmonHas kpuBasa (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON
M3MEHYUBOCTH.

I'enoTunuueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIIUYECKOM
W3MEHYMBOCTH. BHJIBI TEHOTHIMYECKONW HW3MEHYMBOCTH: KOMOWHATHBHAI,
MyTal[MOHHASI.

KomOunaTuBHas m3aMeHYMBOCTb. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoJIb KOMOWHATMBHOW H3MEHUYMBOCTH B
CO3/IaHUM TEeHETHUYECKOTO pa3HoOOpa3usl B Ipejenax OJHOTO BHUIA.

MyTauroHHas U3MEHYMBOCTb. BHUABI MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYUMPOBAaHHbIE MyTalluu. SaepHble U
HUTOIUIa3MaTHYeckue Mytaiuu. CoMaTH4eCKUE U MOJI0BbIe MyTaluu. [ [puanHbI
BO3HUKHOBEHUS MyTalMWd. MyTareHbl M HUX BIHWSHUE HA OpPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Tpolecca. 3aKOH TOMOJIOTUMYECKUX PANIOB B
HaciencTBeHHo u3meHunBocT (H.M. BaBuno). BHesnepHas "3MeHUMBOCTb U
HACJIEACTBEHHOCTbD.

Onueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKmopos &
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHCcTpanuu



[Toptpersr: I'. ne ®pus, B. Moranuncen, H. 1. Bapunos.
Tabmuiet u  cxembl: «Buasl usmeHumBoct», «MoaudukanroHHas

U3MCHYHUBOCTBY, «KomOuHaTHBHAs U3MCHYHUBOCTEY, «Meio3sy,
«OnnonorBopenue», «l'eHeTMdyeckue 3a0oyieBaHUS — 4elloBeka», «Bumsl
MYTaLH.

O6opynoBaHue: KUBbIE U repOapHbIe IK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
Moau(UKAIIMOHHOW u3MeHUYUBOCTH. [locTpoeHue BapHallMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Mytamuum y apo3odwibl (Ha TOTOBBIX
MUKpOITIpenapaTax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuotnn uenoseka. MexyHapoaHas mporpaMmmMa MCCIEA0BaHUs T€HOMA
yenoBeka. MeToapl  HM3ydYeHUsT TEHETMKM YeJIOBEKAa: TE€HEaJOTMYeCKuM,
OIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TeHETHUECKHM. ~ COBPEMEHHOE  ONPEACIICHUE  TEHOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOLIBIO
[111P-ananu3a. HacnencTBeHHple 3a00eBaHUsA  4ejJoBeKa. I eHHbIE U
XpOMOCOMHBIE ~ OOJ€3HH  4YelioBeKa. bojne3HM ¢ HAcleACTBEHHOMH
MPEAPACIIOIIOKEHHOCTBIO. 3HaueHUe MEIUIUHCKOU T€HETUKHU B
MPEAOTBPALICHUU U JICYEHUU F€HETUYECKUX 3a00ieBaHui yeroBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONOBBIE KJIETKHU. [TonsiTue
«TEHETUYECKOI0 TIpy3a». OJTUYECKHE AacHeKTbl HCCIEAOBaHU B 00JacTH
PENAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl MOBBIILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K
¢u3MuecKoMy W XHMHYECKOMY  3arpsi3HEHUIO  OKpYy)Karoulell  Cpefbl.
['eneTnueckas mpeapacnoIOKEHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JemoHcTpanumn

Tabmuup! u cxemsbl: «Kapuotun yenosekay, «MeTonbl U3yUeHUs] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00J€BaHUsl YETOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JloMecTukanust M CeNeKIus. 3apOKJACHUE CEICKIMU W JOMECTUKALIUU.
VYuyenne H. W. BaBuwioBa o LleHTpax mOpOHUCXOXKIEHHUS M MHOTr000pa3us
KYJIbTYPHBIX pacTeHui. Posp cenexknum B CO34aHNNA COPTOB PACTEHHUM U MOPOJ
#uBOTHbIX. CopT, mopoma, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B
HacieACcTBeHHOM wu3MeHuumBoctH H. . BaBuioBa, ero 3HaueHue i
CEJIEKIIMOHHOM paboThI.

Metoasl cenekiMoHHOW paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIVBUAYaJIbHBIA.  OJTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McnblTanue
Opou3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUITY C IMOMOIIbI OLEHKU
(¢eHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonIbio aHanu3a JIHK.

UckyccTBeHHBIM MyTareHe3 Kak METOJ  CEJEKIIMOHHOM  paboThI.
PaguanyoHHpli M XUMHUYECKHMKA MyTareHe3 Kak MCTOYHUK MyTalud Yy
KyJIbTYPHBIX (hopM opranu3mMoB. Vcrnonap30BaHre FTEHOMHOTO PEAAKTUPOBAHUS U
mMeTonoB pekoMOuMHaHTHBIX JIHK myig monydeHus ncxomaHoro marepuana Juis
CEJIEKIIU Y.

[Tonyuenue MTOJIUIIIIOUIOB. BuyTtpusuaoBas rUOpUIU3ALIMSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM UHOpuAWHT.  HepoactBeHHoe
CKpeluiMBanue, win aytTopuauur. ['ereposuc u ero npuuuHel. Mcnonas3oBanue



rerepo3uca B cenekuun. Otnanénnas rudbpunuzanud. [Ipeononenue 6ecrionus
MEXBHJIOBBIX THOPUAOB. JIOCTM)KEHHMS CEJIEKIMH PACTEHHA M HKUBOTHBIX.
«3enénas pesonoyusiy.

CoxpaHeHHE U H3yYE€HHUE TEHETHYECKUX PECYPCOB KYJbTYPHBIX PACTEHUH U
UX JUKAX POAWYEH N1 CO3/laHMs HOBBIX COPTOB U THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2EHEMUYECKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICIO6bIX
HCUBOMHBIX 8 YETAX YIYUULEHUS CYUIeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 mom uucie ¢ NpuUMeHeHuem COBPEMEHHbIX Memo008 HAYUHbIX
uccne0o8anuil, nepeoosvix uoel U NePCneKmuEHbLIX MexXHOI02Ul.

JlemoHCcTpauumn

IToprpets: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpstaenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxembl: «lIeHTpbl TPOUCXOXKIEHHUS M MHOrooOpasus
KYJIbTYPHBIX PAacTEHHUID», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOU
U3MEHUMBOCTH», «Metonbl cenekuumn», «Otaan€HHas THOpUAN3ALUDY,
«MyTarenes».

JlaGopaTtopHasi pabGora «l3ydueHue COPTOB KyJbTYpHBIX DPAacCTEHUU H
IIOPOJ JOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne METONOB CEIIEKIINU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHUID.

Jrckypeusi «OCHOBHBIE METOJIBI M JOCTWIKEHUSI CEJICKIMHU PACTCHUH U
KUBOTHBIX  (Ha  CEJIEKIMOHHYK  CTaHLUMIO,  IUIEMEHHYI0  (epmy,
COPTOMCIBITATENBHBI YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYUYHOT'O LEHTPA)».

Tema 16. buoTexHOJI0rMs U CHHTETHYECKAs OMOJI0TUs

OOBEKThI, UCIIOJIb3yeMble B OMOTEXHOJOTMHU, — KJIETOYHBbIE U TKAHEBbIE
KYJbTYpPbl, =~ MHUKPOOPTaHHM3MBI, WX  XapaKTepUCTHKA. TpagulrOHHAas
OMOTEXHOJIOTHS: XJIEOONEeUYeHUe, TMOJYyUYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonorudeckuii cuHTe3. OOBEKTbl MUKPOOHOIOTUYECKUX
TexHosiorui. [IpousBoacTBO Oelika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUI U MHCTPYMEHTOB LIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBaHHsSI TE€HOMOB C [EJNbI0 IIOJIYYEHHS] OpraHu3MOB M UX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIE OMOCUHTETUYECKUE
My TH.

Knerounas naxxenepus. MeTonbl KynbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpUAM3ALUS W COMATUYECKUIM
sMOpuorenes. Mcnosnbp3oBaHue ramjiowjoB B CEICKIUH pacTeHuu. [lonyueHnue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOJUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIIMsT ~ SMLEKIETOK W KJIOHUPOBAaHUE  JKUBOTHBIX. Mertox
TPAHCIUIAHTALIMU SIJEP KIETOK. TexHonozuu 0300poeienus, KyI1bmusuposanus u
MUKPOKTIOHANbHO2O0 PASMHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoOMOCOMHass U TeHHas HHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa W
koHcTpyupoBanue  pexomOuHaHTHeIXx JHK.  Cosdanue  mpamnceennwvix
opeanuzmos. JIOCTHKEHUS U IEPCIEKTUBBI XPOMOCOMHOW U TEHHON HHKEHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbl T€HHON MHKEHEPUHU.

MemuuuHckue OuorexHosoruu. IloctreHomHass uuM@poBas MeaAMIIMHA.
[MIIP-guarHoctuka. MeTa00JIOMHBIA aHaIu3, TEHOLICHTPUYECKUM aHaJu3
IpoTeOMa 4YeJIOBEKa I OLEHKM COCTOSHHSA €ro 310poBbs. lcmonp3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanusa paka. 3D-Omounxenepus nns



pa3paboTku (GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHWH, CO3/IaHUs
KOMIUIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHI TPEXMEPHOTO OMONPUHTHHIA U
ckaddonnunra 11 perieHus 3a/1a4 NepcoHaTn3nPOBAHHON METUIIUHBI.

Co3aHre BEKTOPHBIX BAKLWH C LEJIbI0 00ecIeueHnss KOMOMHUPOBAHHOM
3amuThl oT Bo30yaureneii OPBU, ycTtaHOBIEHHE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkmonnpoBanus PHK-conepskanmx BUpycoB, BBI3BIBAIOIINX 0COO0 OMaCHBIE
3a00JIeBaHNs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpauumn

Tabmuupr wu  cxemsl:  «/cHonap30BaHHE  MUKPOOPraHU3MOB B
IIPOMBIIUICHHOM  NPOM3BOACTBe», «Kierounas wuHxkeHepus», «leHHas
UHXEHEPUS.

JlabopaTopnasi padora «/3ydyeHne o0beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKUCIBIX IPOAYKTOBY.

IKeKypeusi «brnoTexHosmorus — BaxKHEWIIAs NPOWU3BOAUTEIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenne U pasBuTHE 3BOJTIONHOHHBIX MPEJACTABJICHUH B
OunoJiornu

OpomonnonHas teopus Y. JlapBuHa. IIpennocpulku BO3HMKHOBEHUS
napBuHHU3MA. JKW3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JBrwxymue cunbl 3Bomonmu  BuaoB mno Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHHSI OPraHW3MOB, HACJIEJACTBEHHAs M3MEHYUBOCTD,
0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIM U KCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckoi teopun sBomounu (CTI). HeitrpanpHas
Teopust 3BofouMu. CoBpeMEHHash HBOJIOUMOHHAS OHOJIOTHS. 3HayeHUe
ABOJIIOLIMOHHOM TEOPUU B POPMHUPOBAHNHU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JlemoHcTpanumn

[Toptpetsi: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. Hapsun, C. C. UetBepukos, U. W. llImaneraysen, k. Xonaens, /.
K. benses.

Tabmuielt 1 cxembl: «Cucrema >xuBodl mnpupoasl (o K. JIunHE)»,
«Jlectnuna >xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBAHHS
MPUCIIOCOOJICHU y pacTeHud W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyta nyrtemectsuss Y. Jlapsunay, «Haxoaxku Y. [lapBuna», «Popmbl
00pBOBI 32 cylecTBOBaHuE», «Ilopoasl rony6eiy, «MHOrooOpasue KyJIbTypHBIX
dopm kamycTbl», «Ilopoabl AOMAIIHUX KUBOTHBIX», «(Cxema oOpa3oBaHuUs
HOBBIX BUAOB (nmo Y. [lapBuny)», «CxemMa COOTHOILIEHHUS ABWXKYIIUX CHII
ABONTIOLUNY, «OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOW TEOPUU SBOITIOLIUN.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Monynauust Kak »3JeMeHTapHas eAuHula 3Boitound. CoBpeMEeHHbIE
METO/Ibl OIIEHKM TI'E€HETUYECKOTO pa3HooOpa3usi M CTPYKTYPhl TOIYJISILIHIMA.
N3menenue reHopoH1a MOMyISUU KaK 3JIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
3akoH reneruyeckoro paBHoBecus k. Xapau, B. BaiinGepra.

OneMmeHTapHbie (aKTOpbl (IBWKYIIME CHUJIBI) ABOJIONMH. MyTalMOHHBIN
npouecc. KomOunatuBHass wu3MeHYMBOCTh. [Jlpeiid reHoB — ciydaiiHble
HEHAINpaBJeHHbIE M3MEHEHHUS YacTOT ajulesied B mNomyJsuusax. ekt
ocHoBarelnsl. Ipgexkm Oymuliouno2o eopaviuika. CHudiceHue 2eHemuyecko2o
pasnoobpazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6



oonvwux U manvix  nonyaayuax. Murpauun.  M3omAnus  mOMYJIALMNA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJIOTUYECKast (PEPOTyKTHBHAS ).

EctectBennblii 0TOOp — HampaBisoomui QakTop 3BOMONUH. DOpMBI
€CTECTBEHHOTO OTOOpa: JABIDKYIIMUW, CTAOWIM3HUPYIOIIUN, pa3pbIBAIOIIUN
(mu3pyntuBHbIi). [Ton0oBOM 0TOOpP. BO3HHKHOBEHME M ABOIOLUS COLMAIBHOIO
MOBEJEHUS KUBOTHBIX.

[IprcnocoOIeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIOIUH.
Bo3nukHOBeHHE  MpUCHOCOONEHUM y  opraHu3mMoB. ApoMopdossl U
UIA0AJaNTaL|HU. ITpumepsl MPUCTIOCOOTCHU y OPraHU3MOB:
Mopdonoruueckue, (QUINOIOTUYECKUE, OHOXHUMHUYECKHUE, IOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHme Kak pe3ynbTar
MUKpO3BONIOLMHU. M3omsmus — kinrodyeBoil gakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUUIECKOe (reorpaduueckoe),
CUMITATPUUECKOE  (DPKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIIONAU3aIS,
rubpuan3aims). JmuTeasHOCTh SBOTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons »BOMOIIMOHHONW OWONOTMM B pa3pabOTKE HAay4YHBIX METO/OB
COXpaHeHUs1 OuopazHooOpa3usi. MUKpPOIBOIONUS U KOIBOJIOIMS MApa3UTOB U
X X035€B. MexaHusmbl (HOPMHUPOBAHMS YCTOWYMBOCTU K AHTHUOMOTHKAM M
croco0Obl 0OpHOBI C HEH.

JlemoHcTpauun

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxeMbl: «MyTanmoHHass U3MEHYMBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «CxeMa TposiBIeHUA 3aKkoHa Xapau—BaitHOepray,
«JIBWKyIIME CHJIBI DBOJIOLUW», «JKOJOTUYECKAs] W30JSAUUS  MOMYJISIIAN
ceBaHCKOU (openny, «I'eorpaduyeckass 30U JTUCTBEHHUIIBI CUOUPCKON U
JIMCTBEHHHULIBI AaypCKOi», « lomynsurnoHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U
xKepTB», «Cxema JeHCTBHUS E€CTECTBEHHOIro oT0opa», «PopMbl OOpbObI 3a
cyuiectBoBanue», «MHaycTpuanbHblii MenaHu3M», <«OKUBbIE HCKOIMAeMbIE»,
«ITokpoBHTENbCTBEHHAS OKpacKa >KMBOTHBIX», «llpemynpexnaronias okpacka
KUBOTHBIX»,  «Dusmonornueckue  aganrauum»,  <«lIpucnocodbieHHOCTH
OpraHu3MOB U €€ OTHOCUTEIbHOCTH», «Kputepuu Buna», «Buabl-IBONHUKNY,
«CtpykTypa BHUAa B mOpupoae»,  «Cmnocodbl  BUAO0OpAa30BaHUSY,
«I"eorpaduueckoe Bu1000pa3zoBaHue TPEX BUIOB JIAHIBIIIEH)», « DKOJTOTUUECKOE
BU000pa3oBaHue BUAOB cHHUID, «llomummonasl pactenuit», «KamyctHo-
peaedHbI THOPUIY.

OG6opynoBaHue: repdbapuu paCTeHUM, KOJJICKIIMN HACEKOMBIX, Uyuesia MTHUI]
U 3BEpei ¢ mpuMepaMu Pa3uYHBIX MPUCIOCOOJCHUM, Yydesa NTUIl U 3Bepei
pa3HBIX BUJIOB, TepOapuu pacTeHUU OJM3KUX BHUAOB, OOPa30BABIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE M3MEHUYMBOCTU Y OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnass padora «IIpucrnocobiieHuss OpraHu3MOB U  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTDHY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO.

Tema 3. Makpo3Bo1IOLMS U €€ pe3yJibTaThl

Meroabl u3yuyeHUss MakpodBodtoUMU. [lameoHTOIOrMYecKue MeTO bl
uzydeHus: sBofonuu. I[lepexomnsie GopmMbl U PUIOTEHETUYECKUE PSJIbI
OpPraHU3MOB.



buoreorpaduyeckue metoapl u3yueHus sBotonun. CpaBHeHue (Jaopsl U
¢dayHBl MaTepuKkoB u OCTpPoBOB. bmoreorpaduueckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKME W CPAaBHUTEIBHO-MOP(OJOTHYECKHE  METOBI
M3Y4YEHUsl SBOJIOUMU. ['eHeTMYeckue MeXaHU3Mbl SBOJIOLMU OHTOTE€HE3a U
MOSIBJIEHUS 3BOJIFOLIMOHHBIX HOBLIIECTB. | OMOJIOTMYHBIE M AHAJIOTHYHBIE OPTraHBbl.
PynumenTtapHsle  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MaTeMAaTUYeCKHE METOAbl  HM3yYEHHUS  DBOJIOLHUHU.
["'omonoruynsie redsl. COBpEeMEHHbIE METOABI TOCTPOCHUS (PUIOTEHETHIECKIX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO6mme 3aKk0HOMEPHOCTH (TIpaBuUIIa) YBOIONUH. [Ipunyun cmernvl (PyHKYuUl.
HeoOpatumocTs 3BoMOnMU. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLINH.

JlemoHcTpauun

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosep, 3. ['ekkensb.

Tabnuupl v cxeMbl: « DUIOTEHETUYECKUN PSIL JIOMIATN», KAPXEONTEPUKCY,
«3Bepo3yoObie  smiepb», «Crerouedanb», «PuHnopute», «CeMeHHBbIE
MarnopoTHUKW», «buoreorpaduueckue 30HbI 3eMiun», «Jpeid KOHTUHEHTOBY,
«PenukTey, «HayanbHble cTagud 3MOpPUOHANBHOIO PA3BUTHA O3BOHOYHBIX
KUBOTHBIX», «['OMONOrMYHBIE W aHAJOTWYHBIE OpraHb), «PyauMEHTH»,
«ATaBU3MB», «XpPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa W IIKMMIIaH3e», «I JIaBHBIE
HaIpaBJIEHUS IBOIIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKLIUU, TepOapuH, MYJSDKH HMCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble TUmoTe3sl MPOUCXOXKIECHUSA KU3HM Ha 3emse. AOUOTeHe3 H
naHcriepmus.  JloHayyHble — OpPEACTaBIEHUS O  3apOXKICHUM  JKU3HU
(kpearmonu3M). ['Wmore3a NOCTOSHHOTO CaMO3apOXKACHHUS SKU3HU M €€
onposepxkeHue onbitaMu @, Pemmu, JI. Cnamwranmanum, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE ~ JTambl  HeOpraHmyeckou  sBomronuu.  [lmanerapnHas
(reosiornyueckas) IBOJIOIMSI. XUMHYECKass HSBOMIONMUSA. AOHOTCHHBIM CHHTE3
OpraHnyYecKux BelecTB U3 Heopranmdeckux. Oneir C. Mumepa u I'. HOpu.
OG6pazoBanue noiuMmepoB u3 MoHomepoB. KoarepatHas rumoreza A. U.
Omnapuna, rumnorte3a mnepBudyHoro OyiaboHa JIk. XomjaeilHa, TeHETHYecKas
runoteza . Ménnepa. Pu6o3umbl (T. Yek) u rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKHU.

Uctopusa 3emnm u Metonpl €€ m3ydeHus. VIckormaemble OpraHMyYecKue
octatku. ['eoxpoHornorus u e€ wmeroabl. OTHOcHUTENbHAass W aOCOMIOTHAS
reoxXpoHosorus. I'eoxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanbHple STamnbl opraHuyeckou 3BOMIOLMU. [losABIIEHHME W 3BOIMIOLUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BO3HUKHOBEHME MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIJIEHKM Kak aHajlor TMepBbIX Ha 3emie
coobuiecTB. CTpoMaToiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxaenue HYKapHuoT (cumOuoreHes). DBOJIIOLIMOHHOE
IPOUCXOXKJEeHUE BUPYCOB. [Ipoucxok/ieHHEe MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUN BBICHIMX pacTeHUl. OCHOBHBIE apOMOP(O3bl
pactenud. Bpixon pactenur Ha cymry. [losiBieHWe CHOpOBBIX PAaCTEHUN U



3aBoeBaHre uMHU cym. CeMeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHUN.

OcHOBHBIC ATaIbl YBOIIONNN XKUBOTHOTO MUpa. OCHOBHBIE apoMOpP(]O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [IepBbie Xx0p/10BbIE KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuil u pentunui. [IporcxoxaeHne MICKONUTAIOIUX U
ntuil. [IpuHnun xmoueBoro apomopdosza. OcBoeHue OECNO3BOHOYHBIMU H
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HuM Ha 3emiie IO 3paM U MEpUOAAM: apxei, MpoTepo30il,
najgeo3oi, Me3030HM, KaifHo30M. OOmas XapakTepucTHKa KiuMaTa U
reoyiorndeckux mpoiieccoB. [losiBJIeHHME U pacUBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3zoBaHHe: €ro YCIOBUS U BIMSHHUE HAa Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBbie BRBIMUPaHUS — YKOJIOTUYECKUE KPU3UCHI ponuioro. [Ipudnunsl u
CIEACTBUS MacCOBBIX BhIMUPaHUU. COBpPEMEHHBIN IKOJOTHUECKUN KPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpaneHus 6uopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cuctemMa oprauudeckoro mupa. [lpuHuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpauun

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, Y. 1. Meunnkos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «Cxema onbiTa @. Pequ», «Cxema onwita JI. [Tactepa
10 M3YYECHUIO CaMO03apoKaeHUA Ku3Hn», «Cxema onbita C. Mumiepa, 1. FOpwn»,
«JTanbl HEOPraHWUYECKOW HBONIOLUN», «l €OXpOHOJOTHYECKAasT — IIKajay,
«HayanbpHble 3Tanbl OpraHUYECKOoM SBOIIOIUNY, «CXxema 00pa30BaHus DyKapruoT
nyTéM cumOuoreHesa», «Cucrema >XUBOW HpUPOAbD», «CTpoeHue BUpYCay,
«Apomopdossl pacteHui», «Punuodutsl», «OTHOKIECTOYHBIE BOAOPOCITHY,
«MHoroknerounsle Bogopocian», «Mxu», «llanmoporaukm», «l'omocemenHbIe
pacteHus», «Opranbl UBETKOBBIX pacTeHHiI», «Cxema pa3BUTHS >KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuileuHOnmomoCTHBIEY,
«Ilmockue  yepBu», «YneHuCcTOHOrUEY, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lltuipy, «Mnekonurarommey», «Pa3BuTue >XKU3HU B
apXxenckom spe», «Pa3BuTHE )KU3HU B TPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU
B MAJIE030MCKOU 3pe», «PazBUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU
B KaHO30MCKOM 3pe», « COBpEeMEHHAasi CUCTEMA OPraHUYECKOr0 MUPay.

OO6opynoBanue: repbapu pacTEHUU Pa3TUYHBIX OTIEIOB, KOJUIJICKIIMH
HAaCeKOMBIX, BJI@XHBIE TIpenapaThl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJIJIGKIIMM UTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX >XMBOTHBIX, Uyuesja MTHUIl U
3Beped, KOJUICKIIMM OKaMEHEJIOCTEeM, TMOJIe3HBIX HCKOMAeMBbIX, MYJISDKU
OpraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHas Ja0opatopHas padora «MoaenupoBaHUE —OIBITOB
Munnepa—tOpu 1o u3yueHnro abMOreHHOTO CUHTE3a OPraHUYECKUX COSTUHEHU I
B MIEPBUYHON aTMocdepey.

JlabopaTopHas pabdora «/3yueHune M OnMCaHUE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckasi padora «l3yueHne ocCoOCHHOCTEH CTpOEHHUS paCTECHUM
Pa3HbIX OTIEIOBY.

IIpakTnueckass  padora  «l3yueHue  0OcCOOEHHOCTEH  CTpPOCHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3aqaun aHTPONOIOTUH. METOIbI aHTPOMOJIOTHH.



CraHoBIIEHUE NPEACTABICHUN O MPOUCXOKIECHUU YeJIOBeKa. Penurnos3usie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxozncTBo uenoBeKka € JKUBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHHE
yesnoBeka. CBHUIIETEIbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEJIBHO-
MOP(OIOTHUECKHE, AMOPHOJIOTUYECKHE, (bU3HOIOT0-OMOXMMUIECKHE,
noBefeHueckue. OTIMYMs 4YeloBEKa OT JKUBOTHBIX. IIpAMOXoxkIeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOU
CUTHAJIbHON CUCTEMBI.

JBrwxymuye  cuiabl  ((akTOpel)  aHTPOIOreHe3a:  OMOJIOTHYECKHE,
counanbHbie. COOTHOIIEHHE OWMONOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOT€HE3E.

OcHOBHBIE CTaUH aHTpOIOreHe3a. PaHHe YenoBekooOpa3Hbie 00e3bsHbI
(TTPOKOHCYJIBI) U PaHHUE MOHTUJIBI — OOIIKE TTPEAKU Y€JIIOBEKOOOPa3HBIX 00€3bsH
U JIIOJel. ABCTPaJONUTEKHM — JABYHOTME MPEAKHA JHOJei. YeloBEK yMenbli,
IIEpBBIE M3TOTOBJEHUS OpPyIHi Tpyaa. UenoBek NPSIMOXOMSIIIMN U TEPBBIA
BBIXOJ1 JItOJIeH 3a npenenbl Adpuku. UenoBek reiienb0eprekuii — o0mmumil mpeaox
HEAaHJEPTAIbCKOTO  YeJOBEeKa W 4YeloBeKa  pazymHoro.  YenoBek
HEAHJIEPTAIbCKUN KaK BUJ JIFOAEH XOJOJHOrO KiMMara. YernoBeK pa3yMHbIN
COBPEMEHHOTO THIA, JCHUCOBCKHHM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npeaenamu Adpuku. [TaneoreneTnka U najieoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO YesloBeKa. EcTeCTBEHHBIN 0TOOP B MOIMYJISILIUAX
yesoBeka. MyTallMOHHBIN nponecc U noauMopdusm. [lonyisiroHHbIE BOJHBI,
Ipeid reHoB, MuUrpamus u «3PQGeKT OCHOBATENN» B MOMYJISALHUAX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. [lomsatue o pace. bompuime pacel: €BponeougHast
(eBpaswmiickasi), aBCTpaJiO-HETpOHJHAs (9PKBATOpUAJbHAs), MOHIOJIOW THAS
(a3uarcko-aMepukaHckasi). Bpemss u myTH pacceneHusi 4eloBeKa MO IJIaHeTe.
EnuncTBO  yenoBeueckux pac. HayuHas HeECOCTOSITENIBHOCTh — pacHU3Ma.
[Ipucnoco0neHHOCTh YeIOBEKa K pPa3HbIM YCIOBUSM OKpY)KArOUIEH Cpelbl.
Bnusguaue reorpaduueckoid cpenbl W jpedda TeHOB Ha MOPQOJIOTHIO U
(pU3HOJOTHIO YETIOBEKA.

MexaucuurinHapHble  METOAbl B (usuueckol  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIOUMOHHAS  AHTPOINOJOTUS W MaJCOAHTPOMNOJIOTHS
YeJIOBEUECKHUX MonyJisauuid. buoconuanbHble HCCae0BaHUS TPUPOABI YETOBEKA.
HccnenoBanue K03BOOLMHY OUOJIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabl aHTpomoJioruny, «['0JoBHONW MO3T
yenoBekay, «YemnoBekooOpasHblie 00€3bsiHB, «CKENeT 4YenoBeKa M CKeJeT
mUMIan3e», «PyauMeHThl U aTaBU3MbD», «/IBHXKYyIIME CUIIbI aHTPOIOT€HE3a»,
«IBOJIOLIMOHHOE JIPEBO YEJIOBEKa», «ABCTpPAJONMUTEK», «YETOBEK yMENbIii»,
«Henosek mpAMoOXomAIMN», «JleHHCOBCKMM 4enoBek» «HeanaepranbubDy,
«KpomanboHLb, «IIpeakn yenoBekay, «ITambl HBOJNIOIUN YelloBeKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepUalbHOU
KyJIbTYpbl TPEIKOB YeNoBeKa, penpoaykuuu ((ororpadum) KapTuH C
MU(DOTOTUYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaguu HaxoIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJEeT YeJIOBEeKa,
MOJIeJIb Yeperia YesioBeKa U Yeperna NMMIaH3€e, MO/IeNIb KUCTH YeJIOBEKa U KUCTH
HIMMIIaH3€, MOAEJIH TOPCa MPEAKOB YEJIOBEKA.



JlaboparopHasi padora «/3yueHne OCOOEHHOCTEW CTPOECHHS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckass padora «/3ydeHue DSKOJOTHYECKHX  aJanTalun
YEJI0BEKaY.

Tema 6. JDxkosiormsi — Hayka 0 B3aMMOOTHOULICHHUSIX OPraHM3MOB W
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KawLeil cpeaoi

3apoKIeHHEe U pa3BUTHE 3KOJOTUH B Tpyaax A. 'ymbonsara, K. @. Pynse,
H. A. CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sKoJ0ruu. CBs3b 3KOJIOTUHU € APYTUMHU HaAyKaMHu.

Mertoasl 3kosorud. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
NpUpOJHbIE U JlabopaTopHble. MojenupoBaHUE B HKOJOTUH. MOHUTOPUHT
OKpY>Kalolllel Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBIH.

3HaUE€HHUE DSKOJIOTMYECKUX 3HAHUU [UIsl 4YEJIOBEKa. OKOJOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€M UeoBeYeCTBa ¢ MpUupo10ii. PopMupoBaHuE
AKOJIOTUYECKOH KYJIbTYPhI U 3KOJIOTMYECKON IPaMOTHOCTH HACEIEHUS.

JlemoHcTpauun

[Toptpetsi: A. I'ymboasar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkensp, A.
Tenciu, B. H. Cykaués.

Tabmmiel 1 cxembl: «Pa3gensl sxonorum», « MeToasl sKonorumy, «Cxema
MOHUTOPUHIA OKPYKAIOLIEH CPEbI».

JlabopaTropnass  pabdora  «/3ydyeHme  METOAOB  SKOJOTHYECKHX
HCCIICTOBAHUIN).

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Oxosornyeckue  (akToppl U 3aKOHOMEPHOCTU  HUX  JICUCTBUAL.
Knaccudukanus skonormdeckux (HakTopoB: aOUOTHYECKUE, OUOTHUYECKHE,
aHTpornoresssie. O0IIKMe 3aKOHOMEPHOCTHU AEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hopenrens, 0. JIlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skonormyeckuid (akrtop. JlericTBue
Pa3HbBIX YYaCTKOB COJIHEUHOTO CIEKTPa HA OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHUN M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHajbpHas poJib CBETA.
doTOonepUOIU3M.

Temneparypa kak skojoruueckuii Qakrop. JeiicTBue TemmepaTypsl Ha
opranu3Msbl. [[OMKAIIOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTs kak skosorudeckuil Qakrop. Ilpucnocobnenust pacteHuil K
Mo/ /iep KaHuio BoAHOro Oananca. Knaccudukanust pacTeHHid 0 OTHOLLIEHUIO K
Boze. [IpucnocoOnaeHus sKMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAs, TTIOYBEHHAS,
rIyOMHHasT TMOJIOYBEHHAsl, BHYTpUOpraHusmMeHHas. Ddusuko-xumuyeckue
O0COOEHHOCTH cpell 0oOuTaHusi opraHu3MoB. l[IpucrnocoOsieHus OpraHu3MoB K
KU3HU B PA3HBIX CpeIax.

buonornyeckue putmbl. BHemHue v BHyTpeHHUE pUTMbI. CyTOYHBIE U
roJinyHbie pUTMbIL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU )KU3HU.

XKuznennsie Gopmbl opranu3moB. [loHsaTtue o xu3HEHHOU (opme.
XKuszHeHHsle QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3HH.



buotnueckne  Qaxtopel. Bumgel  OmoTMueckMx — B3aMMOJACWCTBUIU:
KOHKYpPEHLUs, XUITHUYECTBO, CUMOMO03 U ero (hopmsl. [Tapasutusm, koonepanus,
MYTYaJIU3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumopeiictBus (Tormmueckue, dopudeckue, hadpudeckue).
3HaueHne OMOTHUYECKUX B3aWMOJACUCTBUU IS CYIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [[puHINI KOHKYPEHTHOTO UCKITFOUEHHS.

JemoHCcTpauumn

Tabmumpl 1 cxembl: «OKkojoruueckue (GaxTopsr», «CBETOBOM CHEKTPY,
«IKOJOTMYECKUE TPYNIIBI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», « TeIIOKpOBHBIE
AKUBOTHBIE», «XOJIOJHOKPOBHBIE XUBOTHBIE», «DHU3MOIOIrMYECKUE aqanTaluu
KHUBOTHBIX», «Cpenpl oOWUTaHUS OpraHU3MOBY, «bHonOrHUecKue pUTMBDY,
«Kuznennoie Qopmbl pacteHuil», «KuzHeHHble (OPMBI  KUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOIO JIECa», «IDKOCHCTEMA XBOMHOIO JIECay,
«emn nwuranusa», «XumHuuectBo», «llapasutuzm», «KoHKypeHUUs»,
«Cumbmo3y», «KoMmMeHCcamm3m.

OOGopynoBanue: repOapuyd pacTeHUM M >KMBOTHBIX, MPUCIIOCOOIEHHBIX K
BIIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOPOB, repOapuu CBETOJIFOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE ~ KOMHATHBIE  pPACTEHMs, repOdapuM W KOJUIEKIUU
TEIJI0OOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesa NTUI] U
3Bepeil, repOapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepoputam,
Me30(uTaM, KOMHATHbIE PACTEHHS] JAHHBIX TPYII, KOJUIEKIMU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpenax, repO0apuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJafoIMX YepTaMU NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUIA
KU3HH, repOapuu U KOJUIEKIIMHA PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKUMU >KMUBOTHBIX, YYAaCTBYIOIIMX B pa3JIMYHBIX OHMOTHYECKHUX
B3aUMOJEHUCTBHSIX.

JlaGopaTtopnasi padora «BbIsiBIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTtopnasi padora «BbIsiBIeHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbI».

JlaGopaTtopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Iko10rust BUI0B M NOIYJIA UM

DKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisuuu.  llomynsmus  Kak
Oouonoruyeckasi cuctema. Posib HEOTHOPOJHOCTH CpeJibl, PU3HMUECKUX OapbepoB
U OCOOEHHOCTEl OMOJOTMM BHJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYypbl TomyJisituid. OCHOBHBIE TOKAa3aTeNW MOMYJSIIUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3pacTHasl M MOJOBasi CTPYKTYypa, pPOKAAeMOCTb, IPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSL.

OKOJIOrHYecKas CTPYKTypa MOMyJisiiid. OLeHKa YUCICHHOCTH MO JISLIH.
JluHaMuKka nomyJsiuu ¥ e€ peryssiuus. buotnyeckuil moTeHuuan nomysasuu.
MopenvpoBanue JAWUHAMUKA —nonmyisiud. KpuBble pocTa 4YHCIEHHOCTH
nonynsiuuu. KpuBble BbDKUBaHUS. Perysiius 4ucIeHHOCTH MOMYJISIUN: pOJIb
(akToOpoB, 3aBUCAUIMX W HE 3aBUCALIUMX OT IUJIOTHOCTU. OKOJOTUYECKUE
cTpareruu BUao0B (I- u K-ctparerun).

[Tonsitue 00 sKosoruueckoi Huie Buaa. Mecrooduranne. MHoromepHast
Mozenb dKkojoruueckor Humm Jx.M. XaruumHcoHa. Pa3Mepsl 3KOJIOTMYECKOU
Huy. [loTeHuumanpHas U peaiv30BaHHAs HUIIH.

Bun kak cucrema nomyssnuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIC
CTPAaTEeTuU. JDKOJOTHYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH IOBEIECHHUS W MUTPALMA KUBOTHBIX. buonormueckune
VMHBA3UM YyKEPOJHBIX BUJIOB.

JlemoHCcTpauumn

IToptper: k. . XaTunHCOH.

Tabmuupl 1 cxembl: «DKOJOTMYECKUE XapPaKTEPUCTUKU TMOIYJISLIUNY,
«IIpocTpancTBEeHHAss CTpyKTypa mnomyisiuun», «Bo3pacTHble MOUPaMUIbI
nonyysinun», «CKOpOCTh 3aceleHUsl IOBEPXHOCTH 3EMJIHM  Pa3IMYHBIMU
opranuzmammn», «Mogaeins 3xonorndeckort Humm Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
pacceneHuIon.

Tema 9. Ikon0rust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crTpykrypa. CBsi3M MEXIy
OpraHu3Mamu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. J[x. Tencnu). OyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYLEHTHI, KOHCYMEHTbI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u cetu. AOUOTHYECKUE OJIOKH
skocucteM. [louBbl M uibl B 3KocucTemMax. KpyroBopoT BewmECTB M HOTOK
SHEPTUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeld JKOCUCTEMBI. buomMacca ©  HPOIYKLHS.
DKOJIOTMYECKHE MUPAMU/JIbI UnCell, OMOMACChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpogpuueckue nepecmpotuixu. Oaykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W WX MPUYUHBL. AHTPONOTCHHBIE BO3ACHCTBUS Ha
cykueccun. KinmmakcHoe cooOuiectBo. buopazHooOpazue ©  HOJHOTa
KpYTrOBOPOTa BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOLIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03ED U peK. DKOCUCHEMbL MOpell U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbltb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ATpOdKOocHCTEMA. ArponeHo3. Pazmuuus
MEK]Ty aHTPOTNIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHbIE KOMIOHEHTBI ypOo3kocucTeM. ['opojckas
dbropa u dayna. CuHaHTponuzalusi ropojckoil ¢dayHbsl. buomoruueckoe u
X035IMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OPraHU3MOB
B 9KOCUCTEeMaX. Pojib KackaoHo2o 3ghghexma u 6u008-30uhuxamopos (Kinoueswix
8U008) 8 QhyHKyuoHuposanuu sxocucmem. llepeHOC S3HEPrUU U BEUIECTB MEXKTY
CMEXHBIMHA 3KOCHUCTEMaMH. YCTOWYHMBOCTh OPraHW3MOB, MOMYJSIUAA H
HKOCHUCTEM B YCIIOBUSIX €CTECTBEHHBIX M AaHTPOTNIOTE€HHBIX BO3/ICHCTBHM.

Mexanusmvl  6030eticmeus  3a2pA3HEeHUll  pPA3HLIX  MUNO8  HA
CcyOOp2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBbl  IKOJO2UHUECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeToq0JIOTHsl MOHUTOPUHIAa €CTECTBEHHBIX M aHTPONOTECHHBIX
HKOCUCTEM.

JdeMoHcTpanuu

[Toptpert: A. JIxk. Tencnn.

Tabmumet u cxembl:  «CTpykTypa  OuoneHo3a», «IKOocHCTeMa
MIUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHAIbHbIE
IpyIIbl OPraHU3MOB B 3KocUcTeMe», «KpyroBopoT BemiecTB B AKOCHCTEMEY,
«llemn nwutanus (mactOWIHAs, OETPUTHASA)», «IKOJOTHYECKas MHUpaMujia
gucemn, «IKoJoruuyeckas nupamuga OuomMacchely, «IKOJorudyeckas nupaMmuia
SHEPTUNY, «O0bpazoBanue 0omo0Tay, «ITepBuunas CYKIECCHUS»,



«BoccTaHoBiieHHE Jieca mociie MoXKapay, « IKOCUCTEMA 03epa», «ATpOLEHO3Y,
«KpyroBopor BemiecTB W TMOTOK DSHEPIMH B arpoieHose», «lIpumepst
ypOOIKOCUCTEM.

OO6opynoBanue: repoapuu paCTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyuelia ITHUI]
U 3Bepeil, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBapUyM Kak
MOJEJIb 3KOCUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypOo03KOCHUCTEMBD.

JlaGopaTtopnas padora «/3yueHue pa3zHOOOpa3usi MEJNKUX MOUYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeHst « IKCKYPCHs B THIIMYHBIN OroreoneHos (B 1yopasy, GepesHsk,
€JIbHUK, HA CyXOJI0JIbHBIA UM IOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

3KCKyp(:I/ISI «IKCKypCHs B arpo3KOCUCTEMY (Ha MOJi€ WIM B TEIIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmemnanerapras 00osiouka 3eMi, TJe CYIIECTBYET WU
CyIlIecTBOBaJIa )ku3Hb. PazBuTHe npencrasieHuit o ouocdepe B tpyaax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocras.
’Kuroe BemiecTBo OMocdepsl U ero PyHKIINUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprl. OcoOeHHOCTH Ouochepsl
Kak TJI00alnpHOM »SKocucTeMbl. J[uHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE LHMKIBI (YyIJiepoaa, a3ora).
PutmuyHOCTS siBIIeHUI B Ouocdepe.

3onanbHOCTE Onocdepsnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYH/pa, XBOWHBIE JIeCa, CMELIAHHbIE M UIMPOKOJMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCThIHU, TPONMUYECKHUE JIECa, BBICOKOTOpbs. KimmMart, pacTUTENbHBIN U
KUBOTHBIA MUP OMIOMOB CYIIIH.

CtpykTypa 1 (yHKIIUS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHAIIA
1 OnocepHbIX PyHKIUH.

JlemoHcTpanumn

[Toptpetst: B. 1. Bepnanckuii, 9. 3rocc.

Tabnuiet u cxeMbl: «I'eocdepnl 3emnmny, «KpyroBopot azora B mpupojie»,
«KpyroBopoT yrinepoaa B mnpupoae», «KpyroBopor kuciopoia B MPUPOJIEN,
«KpyroBopoT Bofbpl B pupojie», «OCHOBHbIE OMOMBI cyiin», «KimMmaruueckue
nosca 3emnm», « Tyaapa», « Taiira», «Cmenmannpii jgecy, « [ 1HInpokoJInMCcTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornnueckuil gecy.

OOGopynoBanue: repOapur pacTEHUUM pa3HbIX OHOMOB, KOJIICKIIMU
KUBOTHBIX.

Tema 11. HestoBek M OKpyxka0OLIAS Cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MNpUYUHBL. Bo3jaeiicTBue uenmoBeka Ha
ouocdepy. 3arpszHeHue BO3IyIIHOW cpeabl. OxXpaHa Bo3ayxa. 3arps3HEHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paszpymenue mouBbl. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHune kimMmara.

AHTpOIIOTEHHOE BO3/ICMICTBUE HA PACTUTEINIbHBIN U dKUBOTHBIA MUp. OxpaHa
PACTUTEIBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIC TIPHHIIUIIBI OXPaHbI TPHUPOJIHI.
Kpacaeie knuru. Ocobo oxpansiemble mpupoanbie Ttepputopun (OOIIT).
boranuueckue cagbl 1 300J0TUYECKUE TTAPKU.

OCHOBHBIE TPUHIIUIIBI YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA U MPHUPOJIBI.
PanmonansHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTro
pazHooOpa3us 3emun. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €0 BEPOATHBIE MTOCIIEICTBUS.



Pa3BuTHe METOOB MOHHUTOPHHIA pa3BUTHSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEHmocnocoonou  ouepeemure.  buonocuueckoe  pasmnoobpaszue u
ouopecypcuvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuugaroujue
00CMyn K UHGOpMayuu o COCMOAHUIO OMOENbHBIX 8U008 U dIKocucmem. OCcHOBbL
IKOpeaduIumayuyu 3KoCucmem u cnocooos OopvbOvLl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHvIx IKOCUCTEM.

JemoHcTpauumn

Tabmumsr u cxembl:  «3arpsisHeHHe  atMochepbl», «3arpsi3HeHue
runpoceprsr», «3arpssHeHre MouBb, «[lapHuKOBBI >PdexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPHUI», «MOIETH YyIIPABIIEMOTO MUPAY.
ObopynoBanue: ¢Gotorpadguu OXpaHIEMbIX PaCTCHUN M >KHBOTHBIX KpacHoit
kHuru Poccuiickont ®enepanuu, KpacHol KHUTHY perHoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
OoOyJaroImMMHUCsl MPOTPpaMM CpeaHEro o0mero oOpa3oBaHMs: JHMYHOCTHBHIC,
METaIpeAMETHBIE U NTPEIMETHBIE.

B cTpykType JAMYHOCTHBIX PE3YJbTATOB OCBOEHUS NPOrPaMMbI IO
OMOJIOTHH BBIZCIICHBI CIEIYIONINE COCTABISAIONINE: OCO3HAHUE 00YUYaIOIUMUCS
POCCHICKOM TPa)XJaHCKOM HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOIPEIEICHUIO, Haluuyue momugayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOKIEHUI JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTE W HCTOPUYECKUX TpPAgUUUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaroOLUXCs
PYKOBOJICTBOBATbCSI B CBOEW  JE€ATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTAHOBKAMHM, MPUCYLIIMMHU CUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HAIUYUE
npasoco3HaHus SKOJOTUYECKON KYyJIbTYPbl, CHOCOOHOCMU Ccmasumb UENH U
CTPOUTD KU3HECHHbIE TIAHBI.

JIM4HOCTHBIE  pe3yJIbTaTbl OCBOEHUS HPOrpaMMbl MO  OWOJIOTMHU
JOCTUTalOTCsl B E€AUHCTBE YYEOHOM W BOCHUTATENBHOW [JEATEIBHOCTH B
COOTBETCTBUM €  TPAJULUUMOHHBIMH  POCCUWCKUMHU  COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, HPUHATHIMH B
oOlLIeCcTBE MpaBWJIaMH M HOPMamH MOBEAEHUS M CIOCOOCTBYIOT IpoOIEccam
CaMOINO3HAHUS, CAMOBOCIIUTAHHUS W CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEU
MO3ULIUK JIMYHOCTH, MATPUOTH3MA U YBAXKEHUS K 3aKOHY M MPABOIMOPSAKY,
YeJIOBEKY TpyJa W CTapllieMy MNOKOJICHHWIO, B3aMMHOIO YBaXXEHUs, OEpEeKHOTO
OTHOLIEHUS! K KYyJbTYPHOMY HACIEAUI0 W TPAAMIMAM MHOTOHALMOHAIBHOTO
Hapojaa Pocculickon @enepaiuu, Npupoae U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4eOHOro mnpeamera «buoNOTrUs»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUMUOHHBIM LIEHHOCTSM POCCHUKMCKOrO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W ONbITa JAESITENIbHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAINPABIECHUN BOCHUTATENILHOM NESITEbHOCTH, B TOM
YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YyYaIOLIErocs Kak akTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOSI3aHHOCTEH, YBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEIEATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHUS JIIOAEH C pa3HbIMU YOEKIECHUAMHU, KYJIbTYPHBIMUA LICHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;



FOTOBHOCTh K COTPYJHHMYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIICHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYKIECHUU CIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBoM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TMPUPOJHOMY HACIEAUI0 M MaMsITHUKaM
NpUPOIbI, TOCTHUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIOCOOHOCTH OIIEHUBAThH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIEC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJIBLHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H
IMOLMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE M peanu3anus 370pOBOro W Oe3omacHoro obpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJEHHWE TUTMEHMYECKMX TpaBWJI W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHITUH WM OTAbIXa, peryispHas Quznueckas
aKTUBHOCTbH), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DM3UUECKOMY U TICUXHMUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1aCHOT0 MTOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUIN U HEMPUITHUS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIO0HE;

TOTOBHOCTh K AKTUBHOM JEITEIBHOCTH TEXHOJOTMYECKOU M COLMAJIBbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENIHO BBIMOJHATH TAKYIO J1€ATEIbHOCTD;



MHTEPEC K pa3UUHbIM cpepaM mpoPecCHOHATBHOMN IeATETbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BHIOOP Oyaymiei mnpodeccun U pean30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHUWE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHNS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUMA IS
OKPYXKaroILIEn Cpebl;

OCO3HaHHUE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX MPoOJieM U MyTel uxX
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU HM3YyUYEHUU OHOJOTUU
3HAHUSI U YMEHHUS MpPU PELIEHUU MpPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXpPAHEHUE PABHOBECUS B JKOCHCTEMax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATUE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAOIIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONPHUITHBIE SKOJIOTMYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJU4Me€ PA3BUTOIO  OSKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B TNPAKTUYECKOH JE€ATEIbHOCTH
AKOJIOTMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIore
KYJBTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATENIbCKOW KYJIbTYPhl KaK CpelcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MO3HAHUS MUDA;

MOHMMaHUEe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(OopMHpPOBAaHMK PALIMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3IAHUM LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlecTBa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peleHUuU MNpodsiemM
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJIsI COBPEMEHHOM ITUBUITU3ALINHN:
oOecreueHrss HOBOIO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECypCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTei BBIXOJA U3 TJI00AIBHBIX HKOJIOTHYECKUX MPOoOIeM
U obOecrieueHHs] Tepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKMX 3HAHUH B LEJIAX
NOBBIILIEHUA OOIIEH KYJbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAMOTHOCTH  oOydYarouuxcs,
dbopmupyemoil mpu u3ydeHur OUOJIOTHY;

NOHUMAaHUE CYIIIHOCTU METO0B MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIMOCOOHOCTH HCIOJb30BaTh IOJyYaeMble 3HAHUA JJIS aHajdu3a M|



OOBSICHEHHUS SIBIICHUN OKPY>KAIOIIEr0 MUPa U IPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JenaTb 0O0OCHOBAHHBIC 3aKJIIOYCHHMsS] Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCA JJAHHBIX C HENbIO MOJTYYCHHs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS IS
pelieHus mpoOyieM B PeabHBIX )KMU3HEHHBIX CUTYalIHsX;

OCO3HaHUE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO U UCCIEA0BATEIbCKYIO NEATEIbHOCTh HHANBUIyAIbHO U B TPYTIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caMo00pa3oBaHUI0, K aKTUBHOMY IOJyUYEHHUIO HOBBIX 3HAHWH MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro npeamera «bruonorus»
BKJIFOYAIOT: 3HAYMMble 1751 (OPMHPOBAHUS MHPOBO33PEHUS OOYyYaIOLIUXCS
MEXAUCHHUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKarollle IEJOCTHOCTh HAYYHOW KAapTHHBI MHpPAa W CHEHU(PUKY METO/IOB
MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEprus,
ABJICHHE, TMPOLIECC, CHCTeMa, HAy4YHbI (akT, NPUHIUI, TUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIEC yUeOHbIE NEHCTBUS (IT03HABATEINIbHBIE,
KOMMYHUKAaTUBHBIE, PEryJSITUBHBIE), oOecneuyuBarome (QopMUpOBaHUE
(YHKUIMOHATBHOW T'PAaMOTHOCTA M COLIMAJIBHOM KOMIIETEHLIMH OOYYaroIIMXCS;
CIOCOOHOCTh 00YyYarOUIUXCsl UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHEIE,
MHUpPOBO33PEHUYECKUE 3HAHMS U YHHUBEPCAJIbHbIE Y4yeOHbIE JCUCTBUS B
ITO3HABATEJIbHOW U COLMAIIBHON MTPAKTHUKE.

B pesynpraTe wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHusi y oOyuaromierocsi OyayT chOpMUPOBAHbI [O3HABATEIHHBIC
YHUBEpCalbHble YyueOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHBEPCAJIbHbBIE
y4yeOHble JECHCTBUSA, PEryJsTUBHbIE YyHHUBEpCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIIEro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OopMyIHpOBaTh M aKTyalU3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTMYECKHX TMOHATUN (BBIIEIATh MX XapakTEpHbIE MPU3HAKH,
yCTaHABJIMBATh CBSI3U C IPYTUMH MTOHSATHUSIMH);

OMpeNeNsaTh 1LeIN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaThl JAESTENbHOCTH C TMOCTABICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OObsICHEHUs (PaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, AETyKTUBHbBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEACTBA NS MPEICTaBICHUS
CYILECTBEHHBIX CBSI3€H M OTHOIICHHUI B U3Y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a
TakK€ TNPOTHUBOPEYMI  PAa3HOTO  pOJa, BBISBICHHBIX B  Pa3iIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUN 1€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSIX pPEaTBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IEHCTBHUS:

BIIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIEAOBATEIbCKOM M MPOCKTHOU
JesITeIbHOCTH, HAaBBIKAMU pa3penieHus MpoosieM, ClIoCOOHOCTHIO K TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUS MPaKTHUYEeCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

WCIIOJIb30BaTh Pa3MYHBbIC BHUBI JCATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HAaHWA, €0 HMHTEPIpeTaruy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX
CUTYaIlUsX, B TOM YKCJIE MIPH CO3aHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIUICHUS,  BIAJAETh  HAYIHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH H METOJIAMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEATETHPHOCTH U KU3HCHHBIX CUTYaIlUsX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3WpOBATh 3a]ady,
BBIIBUTATh TUIOTE3Y €€ PEIleHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISATH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB M CIIOCOO0B
NeHcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aTbTepPHATHBHBIC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpHEHTHUPOBAThCA B PA3IMUYHBIX MCTOYHWUKAX HWHPOpMaruu (TEeKcTe
y4eOHOT0 Moco0usl, HAyYHO-TIOMYJISIPHOM JTUTEepaType, OMOIOrMUECKUX CIOBAPSIX
M CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE), aHaTHN3UPOBaTh
MHPOPMAIIMIO PA3TMYHBIX BUIAOB © (HOpPM TMpEACTaBICHUS, KPUTUYECKU
OIICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(GopMyIUPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOABI TIPH MMOUCKE U
oTOope Ouosornueckoit uHGpopMaIuu, HeoOOXOAMMOM JIJIsl BEITOJIHEHUS YUeOHbIX
3ajady;

IpPHOOPETaTh OMBIT MCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy TMpeAcTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBINM $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKHe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MPEoOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HaTJISTHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWUS H  3alUTBl  MH(DOpMAIINH,
nH(GOPMAaIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBiaeHne YHUBEPCAJIbHBIMA KOMMYHHMKATUBHBIMHU A€l CTBUAMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAallMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJNOTe WM IUCKYCCHM IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPE/JIaraeéMoy 3a/1a4, YYUTHIBATh HHTEPECH M COTJIACOBAHHOCTH
MO3UINH IPYTUX yYaCTHUKOB IUAJIOTa WU JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpEeACTBa OOIICHHS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHMS KOH(JIMKTHBIX CUTyaIluH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMH CTIOCO0aMu OOIICHHS ¥ B3aUMOICHCTBUS, TOHUMATh
HAMEPEeHUs JAPYyTUX JIOJeH, TMPOSBIATh YBXKHUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJbHOCTh:

MOHUMATH U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOM U HHIUBUy aTbHOU
paboThl MpU  peuieHUud  OUOJOTUYECKOW  mpoOjeMbl, 0OOCHOBHIBAThH
HEO00XOIMMOCTh TPUMEHEHHUS TPYIIOBBIX (DOPM B3aUMOICHCTBUS TIPU PEIICHUN
y4eOHoOM 3a1auu;

BBIOMpATh TEMATHKy W METOJIBI COBMECTHBIX JACHCTBHIA C y4€TOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIICKTHBA,;

OPUHUMATH €M COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICVCTBHM,
pactpenenaTh poiu C Yy4€TOM MHEHUH YYaCTHHKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOU padoThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npearaTh HOBBIE TPOEKTHI, OLEHWBATh HJEH C TO3UIIMA HOBHU3HBHI,
OpPUTHHAILHOCTH, IPAKTUUECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEICHHWE B Pa3IMYHBIX
CUTYAaIIUX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

OgiajieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSAMM:

1) camoopranu3anusi:

UCTIONb30BaTh OMOJOTUYECKUE 3HAHWS U1 BBIBICHHS TPOOJIEM M HX
pEIICHNs B )KU3HEHHBIX U YICOHBIX CHUTYAIHIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWUW IIE€JIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOUX JICUCTBUAX M TIOCTYMKaX IO OTHOIICHHUIO K JKUBOW MIPHUPO/IEL,
CBOEMY 3JI0OPOBBIO U 370POBBIO OKPYKAIOIINX;



CaMOCTOSTENIbHO OCYLIECTBIISATh I03HABATENBbHYIO ACSITENBHOCTD, BHISBIIATh
MPOOJIEMBI, CTABUTH U OPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEeIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOTO ITPEMETa Ha OCHOBE JIMYHBIX MPEITOYTECHHI;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW SPYIUINH B
pasHbBIX 00JACTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30oBaTENIbHBIN U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIQJIETh HAaBBIKAMU TI03HABATEIbHON pedieKcur Kak OCO3HAHMS
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKHA CUTYalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTUX MpPHU aHaJU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBhl JIPYTrUX MpPHU aHaJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3ynabTaThl OCBOCHHUS COJIEpPKAHHS Y4eOHOTO MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOECIICUCHHE
npodunbHOro  oOydeHuss oOydarommxcs Ouonorud. OHM  BKIIOYAIOT:
cnernuduyueckue Ajig OMOJIOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEWCTBHIA
10 OCBOCHUIO, MHTEPIPETAINU U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI IEITEIILHOCTH
M0 TIOJYYCHUIO HOBBIX 3HAHWW W WX TPUMEHCHHIO B PA3UYHBIX YUEOHBIX, a
TAaK)K€ B PEATbHBIX KU3HEHHBIX cUTyarusx. [IpeameTHbie pe3ynbTaThl
MIPEICTABJICHBI TIO TOJIaM U3yYCHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPa, B
MO3HAHUU 3aKOHOB TPUPOABI W PEUIEHWHW TPOOJIEeM  PpPalMOHAILHOTO
MIPUPOIOTIOIB30BAHMSI, O BKJIaJIe POCCUNUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMON OHMOJIOTMUECKMX 3HAHWUW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIE OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJISAIHUs, CaMOBOCIPOU3BEIACHHE,



HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnerounas teopusa T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopus HaciencTBeHHocTu T. Moprana), yuenus (H. . BaBunosa — o nenTpax
MHOTOOOpa3usi U  MPOUCXOXKIEHUS  KYJIbTYPHBIX  PAcCTCHUi), 3aKOHBI
(enmHOOOpAa3Ms MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTNICHUS, YUCTOTHI TaMET,
HE3aBUCUMOTO HaciuenoBanuss [. MeHnensd, TOMOJOTMYECKUX PSIOB B
HaCJICICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MIPUHLIHTIBI
(KOMILIEMEHTapHOCTH );

BJIaZICHUE OCHOBHBIMM METOJIaMH HAay4YHOTr'O ITO3HAHMSI, UCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB (OIMHMCaHUE, H3MEpPEHHE,
HaOJI0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U 3YKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTeHWil, )KUBOTHBIX U YEJIOBEKAa, CTPOEHUS OpPraHOB H
CUCTEM  OpraHOB  pAacCTeHHW,  HKUBOTHBIX,  YEJIOBEKAa,  IPOIECCOB
KU3ZHENIEATEIIbHOCTH, MPOTEKAIOIUMX B OpPraHU3Max pacTE€HUM, JKUBOTHBIX U
YeJoBeKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIeCTB (MeTaboJu3M),
MIpEBpAIICHHs] SHEPTUU, OpPOKEHHUsI, aBTOTPO(HOIO M TeTepOTPO(HOrO THUIIOB
nutaHusi, (OTOCHHTE3a M XEMOCHMHTE3a, MMHTO3a, MeEil03a, TraMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHS, pPa3MHOXKEHUS,
MHJVBUTyaJIbHOTO Pa3BUTHs OpraHrn3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OpPraHOMAAMH KIETKU U UX
(GYHKIIUSAMHU, CTPOCHHEM KIIETOK pa3HbIX TKaHEW U HMX (QYHKIUAMHU, MEXKIY
OopraHaMy M CHCTEMaMH OpPTraHOB Y pPACTECHHI, >KUBOTHBIX M 4YEJIOBEKAa U UX
(GYHKIMSAME, MEXKIY CUCTEMaMH OPraHOB M MX (QYHKIUSIMH, MEXKIY dTaramu
oOMEHa BelIeCTB, JTalamMd KJIETOYHOIO LMKJIA M SKU3HEHHBIX LIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
(deHoTunom u pakrTopamu cpeabl OOUTAHMUS;

YMEHHE BBISBIATH OTIUYUTEIHHBIC TPU3HAKH )KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE MCHOJb30BaTh COOTBETCTBYIOUIUME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIS IOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YyMEHUE pellaTth OHOJIOTMYECKHE 3a/Jaud, BBISBISATH IPUYUHHO-
CJIEICTBEHHBIE€ CBSI3M MEXKIY UCCIEAYEMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U
ABJICHUSIMHU, JI€JIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWU MOJYYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIMOJIHATH J1a00paTOpHbIE U MpaKTUYeCKue padoThl, COOIIOAATD
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTATHLHBIMU
cpenctBamu, (popmynupys Lelb MCCIEI0BaHUs, aHAIU3UPOBATh IOJTYYEHHBIE
pe3yabTaThl U AENIaTh BHIBOJL;

YMEHHE y4acTBOBATh B yU4E€OHO-MCCIIEI0BATENLCKONU paboTe 1Mo OUOJIOTHH,
AKOJIOTMU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOLIECTB, U
nyOJMYHO  MPEACTABISATh MOJYyYEHHbIE pE3yJIbTaTbl Ha  YYEHUYECKUX
KOH(epeHIusIX;

YMEHUE OLEHUBATH ITHUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEIOBAaHUMN B
obnmactu  OMOJIOTMM U MEAMIMHBI  (KJIOHUPOBAHHME, MCKYCCTBEHHOE
OIIOZOTBOPEHUE, HAMPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BRIOOp OyIyIiel mpodecCuoHaTbHON
JESITeIbHOCTH B 00J1aCTH OMOJIOTHUH, METUITMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJBCKOTO XO0351CTBA, ITALLEBOU IIPOMBIIIEHHOCTH, YIIIyOJIATh
[I0O3HABATEJIbHBIA ~ MHTEPEC, HANpPaBICHHBIA HA  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH MPOPECCHH U MTPOJOIKEHHE OHOIOTHUECKOro 00pa3oBaHus B
OpraHM3aIMsIX CPeIHEr0 MPOodeCCHOHATBFHOTO U BBICIIET0 00pa30BaHMS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tpeameta «buomorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MeECTe€ M POJU OHUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KApTUHBI MHUpPA, B MO3HAHWM 3aKOHOB NPHUPOABI M PELICHUH SKOJOTHYECKHUX
npoOJeM YeJOBEYECTBa, & TAKXKE B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MIPUPOJONOIB30BAHUS, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOILIEHHUS K PUPO/IE,
0O0IIECTBY, YETIOBEKY, O BKJIaJI€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHWUM, KOTOpas BKIIOYAET
ONpeNeNeH!s] U MOHUMAHUE CYIIHOCTU OCHOBOINOJATAIOIINX OHWOJOTHYECKUX
TEPMUHOB U TOHATHI (BHA, dKOcHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPUHU
(aBomonionHas teopus Y. JlapBuHa, CHHTETHYECKas TEOpPUS SBOJIIOLUHN),
yuenust (A. H. CeBepuoBa — 0 MOyTIX W HampaBleHUsAX sBomonuu, B.W.
Bepnaackoro — o 6uocdepe), 3akoHbI (TeHeTHUECKOTro paBHOBecHs J[xk. Xapau u
B. Baitn6epra, 3apoasiiieBoro cxoactsa K. M. bapa), npasuna (munumyma lO.
JInbuxa, 3KOJOrMYECKOM NHUpaMUIbl SHEPIHH), THIOTE3bl (TMIOTE3a «MHpa
PHK» V. I'unGepra);

YMEHUE BJIQJETh OCHOBHBIMM  METOJaMU  HAy4YHOrO  IO3HaHUS,
UCIIOJIb3YEMBIMH B OHMOJIOTMYECKUX HCCIAEAOBAHUSAX IKHUBBIX OOBEKTOB H
AKOCHUCTEM (OMHUCaHue, W3MEpeHue, HaOJI0ICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OLICHKW aHTPOIIOT'€HHBIX U3MEHEHHUI B PUPOJIE;

YMEHUE BBICIATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OMOI€OLEHO30B,
AKOCHUCTEM U OHOcPephl, CTAOMIM3UPYIOUIET0, NABUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMIIaTPUYECKOTO
BU000pa30BaHusA, BIUAHMUS JABWKYIIMX CHJI SBOJIOUUM Ha TreHOo(OHA
MOMYJISALIUU, IPUCTIOCOOJIEHHOCTH OPTAaHU3MOB K Cpelie OOMTAaHMSI, YepEAOBaAHUS
HaIlpaBJICHUN »HBOJIIOIUHU, KPYroBOpPOTa BEIIECTB M TMOTOKAa SHEPIHUH B
AKOCUCTEMAX;

YMEHUE YCTaHaBIIMBATh B3aUMOCBS3M MEXKIY IMPOLIECCAMH HBOJIIOLUH,
JBIKYIIIMMH CHUJIAMU aHTPONOTe€HEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENbHBbIE PU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHUsl, aOMOTUUYECKUX U OMOTUUYECKHUX
KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B COOOUIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS IOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYyMIM, B3aWMOCBS3M OpPraHU3MOB U CpeAbl OOHUTaHWS,
€IMHCTBA YEJIOBEUECKHX pac, HEOOXOAMMOCTH COXPAHEHHsS MHOTooOpasus
BUJIOB M DKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHUE pelaTh OMOJOTUYECKHE  3a/aud, BBISBISATH IPUYUHHO-
CJIEICTBEHHBIEC CBSI3M MEXKIY UCCIENyEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U
SABJICHUSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU MOJYYEHHBIX
pE3yJIbTaTOB;



YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh
npaBuiia mpu paboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000y A0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GpopMynHpys LeJdb HUCCICIOBAaHUS, aHAIM3UPOBATH MOJIYUYCHHBIC
pE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBAaTh B y4E€OHO-UCCIIEA0BATEILCKOU paboTe 1o OMOJIOTHH,
HKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh MOJYYEHHBIE Ppe3yibTaThl Ha  YYEHHYECKHX
KOH(EpEHIINSAX;

yMEHHE OLEHUBATh TUIIOTE3bl U TEOPUU O TPOUCXOXKICHUH >KU3HH,
YyeloBeKa M 4YEJNOBEYECKUX pac, O NpUYMHAX, MOCIEACTBUAX M CIocoOax
MPEeA0TBpALIEHUS TJI00ATBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayiel mpodeccruoHanbHON
JESTENIbHOCTH B 00JAacTH OMOJOTHH, JKOJIOTUH, TMPUPOAOIOIHE30BAHNUSA,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO35HCTBA,
NUIIEBOM  MPOMBIIUIEHHOCTH,  YIUIyONsATh  TO3HABaTEIbHBIA  HMHTEpPEC,
HaIlpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun u
MPOJOHKEHHE OHOJOTHYECKOT0 00pa3oBaHUs B OpPraHHU3AIUsIX CPEIHEro
po¢dheCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHYECKOE INTAHUPOBAHUE

OpraHu3MOB

10 KJIACC
HaumMmenoBaHue KoaunyecTBO yacoB
Ne JaekTpoHHbIe (HU(POBHIE)
pa3aejioB M TeM KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpaMMsI padoThI padoThI
1 buonorus xak Hayka 1
5 JKuBBIE CHCTEMBI U UX 5
U3Yy4YCHHE
3 Buonorus kineTku 2 0.5
XumMuueckas
4 10 1
OpraHu3aIus KJIETKU
Crpoenue u pyHKIUH
5 8 2
KJIETKHU
OOMeH BeIIeCTB U
6 MIPEBPALEHUE dSHEPTUU 9 1
B KIICTKE
Hacnencreennas
7 uHpopManus u 9 0.5
peanu3zanus €€ B KIETKe
JKn3HeHHBIN TUKIT
8 6 1
KJIETKH
CrtpoeHue u QyHKINH
9 17 15




Pa3smuoxxenue u

10 8 1.5
pa3BUTHE OPraHU3MOB
I'eneTnka — HayKa o
HACJIEICTBEHHOCTH U

11 8 2 05
U3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTHU

12 P 10 1
HACJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 L
W3MEHYHUBOCTHU

14 I'eneTnka denoBeka 3 0.5

15 Cenekiusi opraHu3MOB 1
buorex”onorus u

16 CUHTETUUYECKASI 4
ouoorus

17 PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO
102 13

YACOB 110 [TPOTPAMME




11 KITIACC

HauMenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IpakTuyeckue
padoThbI

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

3apoxaeHue u
pasBuTHE

1 SBOJIFOIIMOHHBIX
MPEJICTABICHUN B
OHoIOTHH

PE3YJIbTAaThI

MuKkpo3BOIOIUS U €€

14

PE3YIbTAThI

MakposBonronus u eé

3emie

[Ipoucxoxnenue u
pa3BUTHE )KU3HU HA

15

1.5

[Ipoucxoxnenue
JeJoBeKa —
AHTPONIOTEHES

10

OpraHu3MOB 1

cpenoiu

DKOJIOTUsl — HayKa o
B3aNMOOTHOIIICHUAX

HaJIOpraHU3MEHHBIX
CUCTEM C OKpY Karolen

0.5




YACOB I10 ITPOTPAMME

Oprauusmel ¥ cpeaa
7 P pen 9 15
oOuTaHus
OKOJIOTHUS BUIOB U
8 e 9 0.5
MO JISIITA I
DKOJIOTH COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 6
JKOCUCTEMA
11 YeoBek u 5
OKpY’Karolas cpeaa
12 PezepBHOE Bpemst 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

buonorus kak KOMIIJICKCHAs
HayKa 1 KakK 4acCTb
COBPEMCHHOI'O 06I_I_IeCTBa

JKuBrle cucTeMbl U UX
CBOICTBa

YpoBHeBas oprann3anus
KHBBIX CUCTEM

Hcropust OTKpBITHS U
W3YYEHHUSI KIIETKH.
Kierounas teopus

Meroasl MOJIEKYJIAPHON U
KJICTOYHO} OMOJIOTHH.
[IpakTuueckas pabora
«3yueHnne MeToa0B
KJICTOYHOU OMOJIOTHH
(xpomarorpadus,
anekTpodopes,
nuddepeHImanTbsHoe
uentpudyruposanue, [TLP)»

0.5




XUMHYECKHUH COCTAaB KIETKU

MuHepanbHbIe BEIIECTBA
KJIIETKH, UX OHoornyeckas
poib

Opranuueckue BeliecTBa
KIJIETKA — OCIIKH.
JlaGopaTopHas paboTta
«O6HapyxeHue 6eJIKOB ¢
MTOMOIIBIO0 KAYECTBEHHBIX
peaxuii»

0.5

CBoticTBa, Ki1accuuKaIus u
¢byHKIuN O0eIKOB

10

Oprannueckue BeIiecTBa
KJIETKH — YTJIEBO/bI

11

Oprannueckue BeiecTBa
KIJICTKU — JIMIIUABI

12

HyxkenHoBbIE KUCIOTHI.
JAHK u PHK. JlabopaTopHas
pabora «MccnenoBanue
HYKJICMHOBBIX KUCJIOT,
BBIJICJIICHHBIX U3 KJICTOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkiuu ATO.
Apyrue
HYKJIC03uATpUOChHaThI
(HT®)




14

CexBenuponanue JIHK.
MeToapl TEHOMHUKH,
TPaHCKPHUIITOMUKH,
MIPOTEOMUKHU

15

MeTtoibl CTPYKTYPHOI
ouonoruu

16

Tumel K1eToK.
[Ipokapuornyeckas KieTka

17

CrpoeHnue 3yKapruoTHYECKOn
kieTku. [IpakTnaeckas
pabota «/3y4yeHue cBONCTB
KJICTOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKU

19

OnHoMeMOpaHHbIE
OpPTaHOU[IBI KIETKH.
[IpakTnueckas padbora
«M3yuenue 1BUKEHUSA
LIUTOIIa3MbI B
PaACTUTENBHBIX KJIETKAX»

0.5

20

[TomyaBTOHOMHBIE
OpPTraHOU[IbI KJIETKH:
MUTOXOHAPHH, TUIACTHIBL.
JIaGoparopHas paboTa
«HccnenoBanue mia3mMonnsa

0.5




Hn ICIIIIa3MOJIN3a B
PaCTUTEIIBHBIX KIETKAX)»

21

HemeMmOpanHbie opraHou/ b1
KJIETKU

22

Crpoenue u GyHKUIUH spa

23

CpaBHuTENbHAS
XapaKTePUCTHUKA KICTOK
sykapuoT. JlaboparopHas
pabota «M3ydueHne cTpoeHus
KJICTOK Pa3JIHIHBIX
OpPTraHUu3MOB»

0.5

24

AccumMusAnus u
TVCCUMUIISALINS — JIBE
CTOPOHBI META00IHU3MA.
Tumnbl oOMeHa BelecTs.
JIaGoparopHas paboTa
«/3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpEe aMIJIA3bl WITH
KaTaJia3bl)»

25

DepMEHTATUBHBINA XapaKTep
peaKuuii KJI€TOYHOTO
MeTaboau3Ma.
JlabopaTopHas pabota
«3yuenne
(hepMeHTaTHBHOTO
pacuieruIeHHs IEPOKCH 1A

0.5




BOJOpOaa B paCTUTCIIbHBIX U
JKHUBOTHBIX KJIICTKaX)

26

benku-akTuBaTophl U OCIKH-
WHTUOUTOPHI

27

ABToTpOo(HBIi THIT 0OMEHa
BEILIECTB

28

dorocunres

29

XemocuHTe3. JJabopaTropHas
pabora «CpaBHeHUe
mporeccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OPraHU3MBI.
Bunasl 6posxenus.
JlabopaTtopHas pabota
«CpaBHEHHE MTPOLIECCOB
OpOXKEHHS 1 JIBIXaHHSD)

31

AdpoOHBIE OPraHU3MBI.
DTanbl SHEPreTHYECKOro
oOMeHa

32

DHeprus MeMOpPaHHOTO
IpaJIu€HTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peaknuu MaTpUuiIHOI O
CHHTC3a




Tpanckpunuusa —

34 MatpuuHblii cuaTe3 PHK

35 Tpancnsmus u e€ 3tarnbl
KoaupoBanue aMMHOKHCIIOT.

36 Poins pubocom B 6GuocunTe3e
Oenka

37 Opranuzanys resoma y
MIPOKAPUOT U DYKAPUOT
MonekysipHble MEXaHU3MBI

38 HKCIPECCHH T'C€HOB Y
JYKapHuoOT
Bupycbl — BHEKJIETOUHbBIE
(bOpMBI )KHU3HU U

39 00JTMTaTHBIC MTAPa3UTHIL. 0.5
[IpakTnueckas padbora
«Co3zanre MOJIENI BUPYCa»
Bupycubie 3a001eBaHus

40 YyeJI0BeKa, )KMBOTHEIX,
pacTeHui

41 Hanorexnonoruu B
OMOJIOTHH U MEIHUIIHE

42 JKU3HEHHEBIN UK KIETKU

43 Matpuunsiii cunte3 JJHK

44 Xpomocowmsl. JTabopatopHas 05

pabora «3yuyenue




XpOMOCOM Ha FOTOBBIX
MUKpOTpenapaTax»

45

HGHGHI/IG KJIICTKU — MHUTO3

46

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmonenue
MHUTO32 B KJIETKaX KOHYHKA
KOpelIKa Jiyka (Ha rOTOBBIX
MUKpOIpernapaTax)»

0.5

47

PGFYJ'IHLII/UI KU3HCHHOTI'O
OHKJIa KICTOK

48

OpranusMm Kak eIMHOE LIeI0e

49

TkaHu pacTeHuUn.
JlabopaTtopHas pabota
«3yueHne TKkaHen
pacTeHuin»

0.5

50

TkaHu KUBOTHBIX U
yenoBeka. JJabopaTopHas
paborta «M3yuenue TkaHe
KHUBOTHBIX»

0.5

51

Opraunbl. CucTeMbl OpraHoB.
JlabopaTopHas pabota
«HM3y4eHne opranos
IIBETKOBOTO PACTCHHS

0.5

52

Onopa TCJIa OPpraHu3MOB

53

JIBr>KEeHHE OpPraHu3MOB




54

IIuranne OpraHnu3mMoB

IIuTanne N03BOHOUYHBIX

55 ’KUBOTHBIX.
[TumeBapurenpHas cucremMa
YeJIoBeKa

56 JlpIXxaHue OpraHu3MoB

57 JIpIxaHue M03BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

58 Tpancnopr BemecTB y
OpPTaHU3MOB
KpoBenocnas cucrema

59 [I03BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

60 Beiaenenue y opranu3smMos

61 3ammTa y OpraHu3MoB

62 HNmmyHHas cuctema
9eIoBeKa

63 Paznpaxumocts u
peryJsius y OpraHu3mMoB
I'ymopanbHast perynsus u

64 SHJOKpPUHHAs CUCTEMA
KMBOTHBIX U Y€JIOBEKa

65 @OopMBI pa3MHOKEHUS
OpPTaHU3MOB

66 [TostoBOE pazMHOXKEHUE




67

Meiios

68

I'amerorenes. O0pazoBaHue
Y pa3BHUTHE MOJIOBBIX KIIETOK.
JlaGopaTopHas pabora
«M3ydenue crpoeHuUs
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpernaparax

0.5

69

I/IHI[I/IBI/II[yaHBHOC pa3BUTHUC
OpraHnu3mMoOB — OHTOI'CHC3

70

3akiagKa OpraHoB U TKaHEH
U3 3apOJIBIIICBhIX JIUCTKOB

71

Poctu Pa3BUTHUC ) KUBOTHBIX.
JlabopaTopHas pabota
«BbIsiBIIeHNE TPU3HAKOB
CXOJ/ICTBA 3apOibIIei
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasmHOkeHuE u pa3BuTHe
pacrenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHun»

0.5

73

HcTopus cTaHOBIEHUS U
pa3BUTHS TEHETUKU KaK
HayKH

74

OCHOBHBIE MTOHATUSI U
CUMBOJIBI TEHETUKH.

0.5




JlaGopaTopHas pabora
«JIlpo3oduna kak 00BEKT
TCHETUYECKUX
HCCIIEA0OBAaHUN

75

3aKOHOMEPHOCTH
HACJIETOBaHMsI IPU3HAKOB.
MounorubpumaHoe
CKpEILMBAHHUE.
[IpakTnueckas padbora
"N3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO
CKpEIIUBaHUS y 1p030(uisr"

0.5

76

[IuTonoruyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKpEUIMBaHUS

77

AHanuzupyromiee
ckpeuuBanue. Heromnnoe
AOMUHHPOBAHUEC

78

JuruOpuHoe CKpelrBaHue.
[IpakTnueckas pabora
«M3y4yenue pe3ynpTaToB
TUTHOPUTHOTO
CKpEUINBaHUS Y
Ip030(UITBD)

0.5

79

[MuTonornyeckre OCHOBHI
TUTUOPUTHOTO
CKpELIMBaHUS




80

CLeIIeHHOE HACIEJ0BaHUE
MIPU3HAKOB

81

XpoMOCOMHasi TeOpHst
HACJIEICTBEHHOCTHU

82

T'eneTuka momna

83

T'enoTun kak nemnoctHas
cucreMa

84

I'enernueckuit KOHTPOIb
pa3BUTHUS PACTECHUH,
YKUBOTHBIX U YEJIOBEKa

85

M3MeHYnBOCTh IIPHU3HAKOB.
Buapl u3BMEHUHBOCTH

86

MopaudukarmonHas
U3MEHYUBOCTD

87

BapuanunonHsslii psa u
BapHalllOHHasl KpUBasl.
JlabopaTtopHas pabota
«HMccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOM
n3MeHunBOCTH. [locTpoeHue
BapHAIIOHHOTO psja U
BAPUALIMOHHON KPUBO

0.5

88

I'enoTunuyeckas
N3MCHYHNBOCTbD.




KoMmOunaruBHas
U3MEHYUBOCTh

89

MyTanunoHHas
W3MEHYUBOCTb.
[IpakTuueckas pabora
«MyTtauuu y npo3oduisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTalMOHHOTO IMpoliecca.
OnUreHeTHKa u
SMUT€HOMHKA

91

I'enernka yenoBeka.
[IpakTuueckas pabota
«CocTaBlieHUE U aHAIIN3
POAOCIOBHOM

0.5

92

MeTtoasl METUITMHCKON
T€HETUKU

93

3HayeHNnEe MEIUITMHCKOM
TeHETUKU B
MPEeAOTBPALIEHUY U JICUEHUU
reHEeTHYECKHUX 3a001eBaHU
YyeJIoBeKa

94

OCHOBHBIE OHSATHS
cenekiuu. JlaboparopHas
pabora «M3yueHnue copToB

0.5




KyJIbTYPHBIX PACTCHHH U
MOPOJ1 JOMAITHUX
KUBOTHBIX)»

95

MeToab!l CeNeKIIMOHHON
pabotsl. JlaboparopHas
pabota «3y4yeHrne MeTo/10B
CEJICKLIUN PACTCHUIN

0.5

96

JlocTrKeHMs ceneKuun
pacTeHHUH U KUBOTHBIX.
IIpakTryeckas pabora

«IIpuBuBKa pacTeHHI»

97

CoxpaHeHnue, u3yueHue u
UCIIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

98

buotexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuueckas pabota
«M3yueHue 0ObEKTOB
OHMOTEXHOJIOTHUIY

0.5

99

OcHoBHBIC HaIlTpaBJICHUA
CUHTETHUYECKOU OMOJIOTHH

100

XpOMOCOMHaH U ICHHas
HUHXXCHCPUA

101

MenummacKne
OHMOTEXHOJIOTHHI




Pe3epBHbIii ypok.

102 [ToBTOpEeHME, 0000MIIEHNE, 1
CHCTeMaTHu3alus 3HaHUI
OBHIEE KOJIMYECTBO YACOB
102 13.5

I10 ITPOIT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbBbIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

OBontonmoHHas Teopus Y.
JapBuHa

JIBHOKyIIIME CHUIIBI
3BOJIFOLIMK BUJIOB 110 Y.

JapBuny

bops6a 3a cymecTBoBaHue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

dopMupoBaHue
CUHTETUYECKON TEOpUU
HBOJIIOLIMH

DTarnbl 3BOIOIIMOHHOTO
nporecca:
MHKPOIBOJJIIONUA U
MaKpO3BOJTFOIIHSI

[Monmynsauus —
3JIEMEHTAapHAas €JUHULIA
SBOJTIOIHHT

3aKOH reHETUYECKOTO
paBHoBecus [x. Xapau, B.

0.5




Baitn6epra. JlaboparopHas
pabota «BrlsiBieHUE
W3MEHUYUBOCTH y 0cobei
OJTHOTO BUIa»

DOnemeHTapHbIE (HaKTOPBI
HBOJIIOLIMU

D¢ddexT ocHoBaTENS.
DddexT OyTHIIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3onaumun
MOy JISLIMIA:
reorpaduyeckas,
Oouooruyeckas

11

EctectBenHsIit oTO0p —
HaMpaBIAOIMUN (HakTop
3BOJIIOLUN

12

[TonoBoii oT60p

13

[IpucnocoOneHHOCTH
OpraHU3MOB KaK pPe3yJbTar
MUKPOIBOIIOITHH.
JlabopaTopHas pabota
«M3yuenue apomopdo30B
U UIMOAJIANTAIIH Y
pacTeHU U )KUBOTHBIX)

0.5

14

[Ipumepsr
MPUCTIOCOOTICHUHN Y

0.5




OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
¢bu3nonornuecKue,
OHMOXUMHUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHast pabota
«[IpucrocobneHwust
OpPTraHU3MOB U UX
OTHOCHUTEJIbHAS
1eJIeCO00Pa3HOCTh

Bupn, ero xpurepuu u
CTpyKTypa. JlabopaTopHas

15 pabota «CpaBHEeHUE BUIOB 0.5
110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

16 CrpykTypa BUaa
Bunoo6pasoBanue kak

17 pe3yabTaTt
MHUKPOIBOJIOLIUH

18 CBs13b MUKPO3BOJIIOLIMH U
ANUAEMHUOJIOTHH
Makpo3BostonHs.

19 [TaneonTonornueckue

METO/bI U3YUEHUS
DBOJTIOIUHN




20

buoreorpaduueckue
METO/IbI U3YUYCHHS
9BOJIIOLIMU

21

OMOpHOIOrHYecKHe U
CpaBHUTEJIHHO-
Mopdooruueckre MeTOo bl
M3YyUYEHUS SBOJIOINN

22

MonekyJisapHo-
TEeHETUYECKUE,
OMOXHMHUYECKUE U
MaTeMaTHYECKUE METOIbI
W3Y4YEHUs 3BOIIOLNN

23

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOLINU

24

AnantuBHas paauaius.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIHU

25

Hayunbie runoressl
MIPOUCXOXKACHUS )KU3HU Ha
3emie

26

JlonayuHsie
IIPEJICTaBICHUS O
3apOKICHUM KU3HU

27

OCHOBHEBIE ATaITbI
HEOPraHUYeCKOM
SBOJIOLUHU




28

I'nnotessl 3apOXKACHUA
KHU3HU

29

Hctopus 3emin 1 METOABI
€€ U3y4YCHHUSL.
JlaGopaTopHas pabora
«M3yueHue u onucanue
HCKOIIA€MbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY»

0.5

30

HauanbHbie Tambl
OpraHquCKOﬁ 3BOJIFOIHUH

31

9BOJ’IIOI_II/I$[ OYKapUuoT

32

OCHOBHBIE 3Tallbl
IBOJIFOLIUHU PACTHUTEIBHOTO
mupa. [IpakTrueckas
pabora «/3y4enue
0COOEHHOCTEH CTpOeHUS
pacTeHui pa3HbIX
OT/IETIOBY

0.5

33

OCHOBHBIE dTanbl
JBOJIFOLUU JKUBOTHOT'O
MuUpa

34

DBOJIIOIHS )KUBOTHBIX.
[MpakTrueckas padoTa
«H3ydyenune ocobeHHOCTEH
CTPOSHHS TIO3BOHOYHBIX
KHUBOTHBIX»

0.5




35

PasButue xxu3Hu Ha 3emie
10 3paM U MepUoIaM

36

MaccoBbie BbIMHUPAHUS —
OKOJOI'HYCCKHUE KPU3HUCHL
IIponuIoro

37

CoBpeMeHHbIH
IKOJIOTUYECKUN KPHU3HC,
€ro 0COOCHHOCTHU

38

CoBpeMeHHas cucTema
OPTaHUYECKOTO MPOILIOTO

39

OCHOBHEBIE
CHCTEMATUYECKUE TPYIIIIEI
OpPraHu3MOB

40

AHTpONOJIOTHsI — HayKa O
YEJI0BEKE

41

PazButue npencrasnenuii o
MIPOUCXO0XKIECHUU YEI0BEKa

42

Mecto yenoBeka B CUCTEME
OpPraHUYeCcKOro Mupa.
JIaGoparopHas paboTa
«H3ydyenue ocobeHHOCTEH
CTPOCHHS CKeJleTa
9eJI0BeKa, CBI3aHHBIX C
TIPSIMOXOKIICHAEM

0.5

43

JIBUKYILME CUIIBI
aHTPOIIOTEHE3a




44

CooTHolieHHe
OMOJIOTUYECKUX U
COLIMANIBHBIX (PAKTOPOB B
AHTPOIIOTeHE3e

45

OcCHOBHEBIE cTaauu
AHTPOIIOI'CHE3a

46

IlanmeoreneTuka n
HaJIeOr€HOMHUKA

47

DBOJIOIUS COBPEMEHHOIO
YeJI0BeKa

48

UYenoBeyeckue packl.
[IpakTuueckas padbora
«3y4eHne 3KOJI0THYECKUX
a/lanTanuii 4eJIoBeKay

0.5

49

MexIUCIUTITTMHAPHBIE
METO/Ibl aHTPOIOJIOTUH

50

3apO)K,I[eHI/Ie " pa3BUTHC
9KOJIOTHH

51

MeTobl KOOI M.
JIaGoparopHas paboTa
«M3yuenne MeTo10B
9KOJIOTMYECKUX
HCCIIEA0BaHUIN

0.5

52

3HadYeHUE YKOJIOTHUSCKUX
3HAHUH JJI YeI0BeKa

53

Okonorndyeckue pakTopsl




54

AlGuoTtndeckue HakTophI.
CBeT Kak 3K0JIOTUYECKUH
¢dakrop. JlaboparopHas
pabota «BrisiBneHue
MIPUCTIOCOOICHHIA
OpPraHU3MOB K BIIHSIHUIO
CBETa»

0.5

55

AbGuotnyeckue GaKkToOpEI.
Temneparypa kax
IKOJIOTHYECKUN (HaKTOP.
JlaGopaTopHas paboTta
«BbIsABIEHUE
MPUCIIOCOOICHU I
OpPraHU3MOB K BIHSIHUIO
TEMIIEPATYPBI»

0.5

56

AbuoTtnueckue HhakTopsl.
Bnaxnocts kak
9KOJIOTUYECKUH (PaKTop.
JlabopaTopHas pabota
«AHaToMHUYECKHE
0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD

0.5

57

Cpenst oouTanus
OpraHu3MoOB

58

buonorunueckue PUTMBI

59

XKuznennslie popmbl
OpPraHHU3MOB




60

buotnueckue GaxTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOIECUCTBUN I
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
o0uTaHUA

62

DKOJIOTUYECKHE
XapaKTEPUCTHKU
MOMYJISIUN

63

OcHOBHBIE TTOKa3aTeIn
MOMYJISIIINH: YUCICHHOCTbD,
IJIOTHOCTh, BO3pACTHAS U
MOJIOBAs CTPYKTypa

64

OcHOBHbBIC TOKA3aTEIN
NomyJsinuu: poKaacMoOCTh,
IIpUPOCT, TEMII pOCTa,
CMCPTHOCTH, MUI'PALIUU

65

DKosornyeckas CTpyKTypa
MOMYJIALUU

66

JInHaMyKa NOIyJIsIuu U €€
peryuasnus

67

Kpussie pocra
YU CJICHHOCTH IOMYJIAINH.
KpI/IBBIe BBDKUBAHU S

68

DKoslornyeckas HUIIA
Buja. JlJaboparopuas

0.5




pabora «IIpucnocobiaeHus
CEMSIH PaCTCHHI K
pacceneHuio»

Bun xak cucrema

69 .
MOy JISIITA I
3aKOHOMEPHOCTHU

70 MTOBEJICHUS 1 MUTPALHi
’KMBOTHBIX

71 Co00111€CTBO OpraHu3MOB
— OHoIEeHO3

7 DKocucTema Kak OTKpbITast
cucrema
KpyroBopoT BemiecT u

73 MIOTOK DHEPTUH B
9KOCHUCTEME

74 OCHOBHBIC TTOKa3aTeIN
9KOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMU/IBI

76 H3meneHus cooOmecTs —
CYKIIECCHH
[IpupoiHBIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.

DKOCHUCTEMBI MOPEMN U
OKEaHOB




78

IIpuponHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, IMyCThIHb

79

AHTpPOIOrE€HHbIE
KOCHCTEMBI

80

Ypb603KOCHUCTEMBL.
[IpakTryeckas padora
«M3ydeHue u onucaHue
yPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
(hopMHUpPOBaHKS OCHOBHBIX
B3aMOJEUCTBUI
OpraHU3MOB B 9KOCHUCTEMAX

82

MexaHu3MBbI BO3JECHCTBUS
3arpsi3HEHUH Pa3HbIX
THIIOB Ha
CcyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIIHOHHOM U
AKOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmernaneTapHas
o0oJtouka 3emMin

84

VYuenue B. U.
Bepnazackoro o 6uochepe




3aKOHOMepHOCTI/I

85
CYILECTBOBaHUs OnOChepbl

86 KpyroBopoTsl BeriecTs u
OMOreOXMMHYECKUE ITUKIIBI

87 3oHaNBHOCTE OHOChEpHI.
OcHoBHbIE OMOMBI CYILLIU

88 YcroitunBocTh 6uocheps

89 DKOJOTHYECKHE KPUZHCHI U
WX IPUYUHBI

90 Bo3snelictBue yenoseka Ha
o6uochepy
AHTpOHIOreHHOE

o1 BO3JICHCTBUE HA
PaCTUTENBHBIN U
JKUBOTHBII MU

92 OxpaHa npupoab!
OCHOBHBIE PUHLHUIIBI

93 YCTOHYMBOTO pa3BUTHS
YeJIOBEYECTBA U TIPUPO,IBI
PanmonansHoe
MIPUPOJIONIONIE30BAHNE U

94 COXpaHEHHUE

OMOJIOTHYECKOTO
pazHooOpa3zus 3emin




95

O06001IeHE 10 TEME
«MHUKpPOIBOJIIONHUS U €€
pE3yJIbTATHD)

96

O06001IeHME 10 TEME
«MakpOo3BOJIIONHUSA U €€
pe3yabTaThD»

97

O06001IeHME 110 TEME
«IIpoucxoxaeHue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

98

O000111eH1E IO TEME
«IIpoucxoxacHue
YeJI0BeKa — aHTPOIIOTEHE3)

99

O06o001enue mo Teme
«OKO0JIOTHS — HayKa O
B3aMMOOTHOILIEHUSIX
OpPraHU3MOB»

100

O06001I1eHME 10 TEME
«OpraHusmsl ¥ cpena
oOuTaHusg»

101

O00011IeHIE IO TEME
«IK0JIOTHS BUIOB U
TIOITYJISALAI

102

O6001menue Mo Teme
«buocdepa — rmobanpHas
IKOCUCTEMA»




OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 102 0 75

YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

1. buonorus: 10 knacc: YrnybneHHbln ypoBeHb: - y4ebHoe nocobue B 2-x vactax/ B.B. MNMaceynuk, A.A. KameHckui, A.M.
Py6uos; nog pea. B.B. NaceyHuka. - 2-e u3a., ctep. - Mocksa: NpoceelyeHne 2025. - (JIMHUS XKU3HK)

2. brnonorus: 11 knacc: yrnybneHHbIn ypoBeHb: y4ebHoe nocobue / B.B. MNaceynuk, A.A. KameHckun, A.M. Pybuos; nog peg.
B.B. NaceyHuka. - 2-e n3g., ctep. - Mocksa: lNpoceeweHne, 2025. (JIMHNA XNU3HK)

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Buonorus. 10-11 knaccel. YrnybneHHbin ypoBeHb. MeToamnyeckoe nocobue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. www.bril2002.narod.ru - Buonorus ansa wkoneHUKOB. KpaTkas nHgopm. no pasgenam: Obwas buonorus

2. www.festival.1september.ru - Pectusans negarornyeckmx ngemn "OTKpbITbIA yPOK"

3. www.charles-darwin.narod.ru - Yapne3 HapsuH: 6uorpacdms n kHurn. EguHas konnekumss umdpoBbix obpasoBaTenbHbIX
pecypcoB

4. http://school-collection.edu.ru

5. ®egepanbHbIvt LEHTP MHGOPMaUMOHHO-06pa3oBaTenbHbIX pecypcoB (PLINOP) http:/fcior.edu.ru









