MyHununajibLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpPe:KIeHue
rumHa3zuga Ne 55 um. E.I'. Bépcrkunoii r. Tomcka

CornacoBaHo YTBepk1eHO
Ilegarornueckuii coBeT «1» cenTsa6ps 2023 1.
ITpotokom Ne 1 npuka3z Ne 381/0

oT «30» aBrycra 2023 1. JvpekTop ruMHa3UU

E.1O. Yepemubix

PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEAMETA
«buoJjiorus. Yriy0/ieHHbIH YPOBEHD)

(nJ1s1 cpetHero ypoBHs 00pa3oBaHusi)

10 —11 xkaaccenl

KomnuectBo yacos B Hegeno: 4
KonunuectBo 1acos 3a rox: 136
OO11ee KOJIMYECTBO YacoB 3a MepHo 00yueHus: 272

CocraBuTeins:

I'onuaposa Tarbssna HukonaesHa
yuuTeNnb OMOJIOTUN

BBICILIEH KaTErOpUH

2023 - 2024 y4eoHbIi roj
r. Tomck



IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo «buomormu 10-11 xmacc» cocraBieHa B COOTBETCTBUU CO
CJICAYIOIIMMU JTIOKYMEHTaMHU:

1. ®denepanbHbiii 3akoH 0T 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanumn.
2. [Ipukaz MunnpocBemennss Poccum  «OO0  yTBepkaAeHHH  (eaepaibHOTO

rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPeAHEro olmiero oOpa3oBaHUs» oT 17 Mas
2012 1. Ne 413 (B pen. [Ipukaza Munnpocseuienust Poccuu ot 12.08.2022 Ne 732)

3. [Tpuka3 Munnpocsemieaus Poccun ot 23.11.2022 Ne 1014 «O6 yTBepxaeHUn
benepanbHON 00pa30BATEIBLHON MPOTPAMMEBI CPEIHETO OOIIETO 00Pa30BaAHUSY.

4, [TocranoBneHnue ['aBHOrO rocyJapCTBEHHOTO CaHUTApHOrO Bpada Poccuiickoii
Oenepannu ot 28.09.2020 Ne 28 «O0 yrBepx)naeHun canutapHbix mpaBuia CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TPeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS U OOy4YeHUS,
OT/bIXa M O03JI0pOBJICHUs neTed u moioaexkun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
IPAaBUIIA...»).

o. [TocranoBieHue ['TaBHOrO rocyJapCTBEHHOTO CAaHUTAPHOrO Bpada Poccuiickoii
Oeneparun ot 28 suBapst 2021 1. Ne 2 «O0 yTBepkaeHHN CaHUTApHBIX HpaBwi 1 HopM CanlluH
1.2.3685-21 «I'urneHndeckrue HOPMATUBBI U TPEOOBAHUS K 00ECIIEUEHUIO O€30MaCHOCTH U (MJIN)
0e3BpeTHOCTH ISl ueoBeKa (PaKkTOpOB cpebl OOUTaAHUS.

6. Ilonoxenue o paboueit mporpamme MAOY rumuazuu Ne55 um. E.I'.B&pcTkuHOM T.
Tomcka.

7. VYueOusiit mman COO MAOQOY rumnazuu Ne55 um. E.I'.Bépctkunoii r. Tomcka.

8. Kanennapusiii yueOunsbiii rpadpuk MAOY rumuaazun Ne55 um. E.I'.BépctkuHoii Ha
2023 -2024 y4eOnblii ro1.

[IporpaMmma mno ydyeOHomy mnpenmery "buonorus" (nanee - Ouosorus) Ha YpOBHE
cpennero odmiero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-®3 «O6 obpazoBanuu B Poccuiickoit denepannn», PI'OC COO; Paboueil nporpammsl
cpenHero oobmero oOpa3zoBanuss mo Owuomormu qns 10-11  kimaccoB  oOpa3oBaTenbHBIX
opranuzanuii. VYriayOneHHbI ypoBeHb (omoOpeHa pemeHueM denepaabHOro  y4yeOHO-
METOJMYECKOro 00BbeAMHEHMs MO olmeMy oOpa3oBaHMIo, mpoTokon 7/22 ot 29.09.2022 r);
Konuenmun mnpenogaBanus ydeOHOro mnpeamera «buONMOTHs» M OCHOBHBIX MOJOXEHUH
(benepanbHOI paboyueil MporpaMMbl BOCIUTAHMSL.

B cootBerctBUM ¢ (denepambHbIMU TpeOOBAaHUSMU IO OpraHu3aluu OOydeHus,
3aganHbiMu ®T'OC u Ilpumepnoit paloueill mporpaMMoil BOCHHTAaHMS, B paMKax JaHHOU
IpPOrpaMMbl yYUTENIb B XOJI€ OPraHU3allid YPOKOB M BHEYPOUHBIX 3aHATUH pealu3yeT
CJIEIYIOIINE BUBI AEATEIBHOCTH ¢ yu4€ToM [IporpaMMbl BocliuTaHU:

> YcTaHaBiIuBaeT AOBCPUTCIILHBIC OTHOIICHU A MCXKIOY YUUTCEIIEM u
00y4JaromuMucs, CoCOOCTBYIOMINX MO3UTUBHOMY BOCIPHUSITUIO yYalIUMHCS TpeOOBaHUN U
poCch0 yuuTes;

» TloOyxmaer oOy4aromuxcs COONIOaTh Ha YpOKE OOIETPUHATHIE HOPMBI
NOBEJCHMs, TMpaBUja OOWIEHUS CO  CTapIUMU  (YUYUTENIMH) M CBEPCTHUKAMHU
(oOygarormmmmucs);

» TlognepxuBaeT B JETCKOM KOJUICKTHBE JCIOBYIO, IPYKEIOOHYIO aTMOChEpY;



» Huannmupyer oOyuaromuxcss K OOCYKICHHUIO, BBHICKAa3bIBAHHWIO CBOETO MHEHHS,
BBIpAOOTKE CBOETO0 OTHOIIECHHUS 1O TOBOJAY IOJy4aeMOM Ha ypOKe COIMAJIbHO 3HAUYMMOMU
uHpOpMaLnH;

» CTpouT BOCHHTATEIbHYIO ACATEIBHOCTh C YYETOM KYJIbTYpPHBIX pa3jindyuil JeTeH,
MI0JIOBO3PACTHBIX U MHAWBUAYAIBHBIX OCOOCHHOCTEH;

» IllpuBnekaer BHUMaHUE OOYYArOIIMXCS K LIEHHOCTHOMY aclEKTy M3y4aeMbIX Ha
YPOKE SIBJICHUH, TIOHATHI, IPUMEPOB;

» AHanu3upyeT pealibHOE COCTOSHHE JIe) B Y4eOHOM KJIacce/TpyIIIe;

» HaxoauT 1eHHOCTHBIA acHeKT y4eOHOro 3HaHHMS W MH(OPMAIUH, 00ECIICUNBAThH
€ro MOHMMAaHUE 00YJaIOLIMHCS;

» IlpuBnekaer BHUMaHHE OOydarOIMXCs K 00CYKAaeMOil Ha ypoke MH(OpMaIuy,
aKTUBU3UPOBATh [103HABATENBHYIO EATEIbHOCTh 00YYaOLINXCS;

» IloOyxmaer coOmogaTe Ha YpOKE MPHHLUUNBI Y4eOHOH JUCHMIUIMHBI |
caMOOpraHu3aluy;

» CoTpyaHHYaeT C JPYTUMH NeJaroridyecKMMH paOOTHHKaMH W JAPYTUMH
CHeLHaINCTaMH B PELLICHUH BOCIIUTATEIbHBIX 33/1ay;

» Co3maér B yueOHBIX rpynmnax (Kiacce, KpyXKKe, CeKIIMU U T.II.) Pa3HOBO3PACTHHIC
JIETCKO-B3pOCIIble OOIIHOCTH 00yYaroIuXcs;

» VYmpanser y4eOHBIMU TPYIIIAMU C LEJBI0 BOBJICUCHHS 00OYUYarOIIMXCS B MPOLIECC
00y4YeHMsI U BOCIIUTAHUS, MOTUBHPYS UX YU€OHYIO-TIO3HABAaTEIIbHYIO J€SIT€IbHOCTD;

»  OpraHu30BBIBaET SKCKYPCHH, TIOXO/IbI M SKCICIULUH U T.I1.;

» 3ammoiaer JOCTOMHCTBO U HMHTEPECHl OOydaromuxcs, IOMOTaTh JETsM,
OKa3aBIIUMCS B KOH(JIMKTHON CUTYaINH;

» Ormnupaercss Ha >KM3HEHHBIH ONBIT OOYYAIOUIMXCS YYETOM BOCIUTATEIBHBIX
0a30BbIX HallMOHANIBHBIX HeHHocTel (BHLL);

» Ormnupaercss Ha KU3HCHHBIM ONBIT OOYYAIOUIMXCS, TPHUBOJS JICHCTBEHHBIC
pUMepsl, 00pa3bl, MeTadopsl — U3 OJIM3KUX UM KHUT, (PUIBMOB, MYJIbTUKOB, KOMIBIOTEPHBIX
urp;

» BrickaszpiBaeT CBOW HMHTEpeC K YBIICUCHHSM, Me4YTaM, JKH3HEHHBIM IUTaHAM,
npoOaemMaM AeTeit/00yJaronuxcsi B KOHTEKCTE COJAEpKaHus Y4eOHOTo MpeIMeTa;

» IlpuBnekaer BHUMaHUE 00YyJaIOUIMXCS K TYMaHUTAPHBIM IpoOIeMaM O0IIEeCTBa;

» BocnuteiBaeT y 0OydaronMXcsi YyBCTBO YBaKEHUS K JKU3HU APYIHX JIOACH U
’KM3HH BOOOIIIE;

» PazBuBaer y oOydarommxcs MO3HABAaTENbHYIO aKTHBHOCTB, CaMOCTOSITEIBHOCTS,
UHUIIMATHBY, TBOPUYECKHE CIOCOOHOCTH;

» @®opMupyeT y 00ydJaromuxcs KyabTypy 3J0pOBOTr0O M 0€301acHOro o0pasa )KHU3HH;

» OoOmaercs ¢ oOywarommMucs (B JAuaiore), NpH3HABaTh HMX JOCTOMHCTBA,
NOHUMATh U IPUHUMATH HX;

» Peamu3zyer Ha ypokax MOTHBUPYIOUIMH IOTEHIMAN IOMOpa, pa3psyKaTh
HanpsHKEHHYI0 00CTaHOBKY B KJIacce;

» Onwmpaercss Ha [EHHOCTHBIE OPHEHTHPHl  OOYYAIONIMXCS C  Y4ETOM
BOCITUTATEIbHBIX 0a30BBIX HAIIMOHAILHBIX IIeHHOCTeH (BHLI);

» Onwupaercsi Ha )KU3HEHHBIH OIBIT OOYYAIOIIUXCS, YTOUHSS YTO OHH YHMTAIOT, YTO
OHM CJIYIIAIOT, BO YTO OHU UTPAIOT, 0 YEM rOBOPSAT Ha MEepeMeHax, 0 YEM YaTATCs B CETAX;

» AKIeHTUpYyeT BHHMaHHWE OOydJaromMXCsi Ha HPAaBCTBEHHBIX IpolieMax,
CBSI3aHHBIX C HAYYHBIMU OTKPBITUSIMHU, U3y4aE€MbIMU Ha YPOKE;



» Ilomoraer oOydaromuMmucs B3IVITHYTh Ha Y4eOHBIH Marepuan CKBO3b IMPU3MY
YeJIOBEUECKOM [IGHHOCTH;

» VYuuTblBaeT KYJBTYpHBIC Pa3Uud  OOy4YalOIIMXCS, IOJOBO3PACTHBIE H
WH/IUBUIYyalIbHBIE 0COOCHHOCTH JIETEH;

» @®opmupyer y 00y4yarouuxcsl TPaKAaHCKYIO MO3UIIMIO, CIIOCOOHOCTh K TPYIy H
YKU3HU B YCIIOBUSIX COBPEMEHHOTO MHPA;

» MogenupyeT Ha ypOKe CHUTyallMM I BBIOOpA MOCTYIKa OOYYarOIIUMHCS
(Texctsl, nH(OTrpaduKa, BUALO U 1p.);

» Co31aéT NOBEPUTEIbHBIN IICUXOJIOTUYECKHI KJIMMAT B KJIACCE BO BPEMs YpOKa.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA «buoJiorus»

VYuebubiii npeamer «buonorus» yriayonénHoro ypoBHs uzydeHus (10—11 kmaccer)
SBJISICTCA OJHUM W3 KOMIIOHEHTOB IpeIMETHOH 00nacTtu «EcTecTBEHHO-HAyUHBIE MPEAMETHD».
CornacHo mnonoxenussm PI'OC COO mnpoduiibHble y4eOHbIE NpPEIMEThI, H3ydaeMble Ha
yrayOIEHHOM YpOBHE, SIBIISIOTCS CIocoOoM muddepeHnranud o0ydeHHusT Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M MPHU3BaHbl 00ECIEUUTHh NMPEEMCTBEHHOCTh MEX1Y OCHOBHBIM OOLIMM,
CpPEeIHMM OOLIUM, CpelHUM HpodEeCcCHOHAIBHBIM U BbICIIMM OOpa3zoBaHueM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30BaTeNbHbIX, BOCIMUTATEIbHBIX M PA3BUBAIOIIMX 3aJay, CBS3aHHBIX C MpoQpopUeHTaLHEN
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSI3aHHOTO C OWOJOrMed, METUIMHOM, SKOJOrMel, ICHXOJOrHed, CIOPTOM MM BOEHHBIM
JICJIOM.

[IporpamMma no yue6HOMY nipenMmety "buonorus" naér npencraBieHue O LEIU U 3a7a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE, ONpeiesieT 00s13aTeIbHOe
(MHBapMaHTHOE) MNPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpUpOBaHUE MO pasjesiaM U TeMmaw,
pacripesielieHue 0 KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHUsl y4eOHOro MaTepuaia
C Y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAECTCS  HANpaBIEHHOCTh Ha  TOCIEAYIOLlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOI0 MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHHUS K OKpyXarolled mnpupogHoi cpene. B mporpamme mno
OMOJIOTHH TakXe IOKa3aHbl BO3MOXKHOCTH YydeOHOro mpeamera «buosjorus» B peanusanuu
tpeboBanuiit ®I'OC COO Kk mIaHUpYEeMBIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesynpTaTaM o00y4deHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs 10 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VYueOusbiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Iiero oOpa3oBaHMs 3aBEpIIAET
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpeHUe U yriayOieHne 3HaHuN
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojorum,
AMOPHONIOTHN M OWOJIOTHH Pa3BUTHs, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.



N3ydenue yueOHoro npeamera «buonorus» Ha yriayOGIeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX W OpPraHU3aLUsAX CPEeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep:KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4YaIOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/eJoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpazoBanus, B 10—11 xnaccax 3T 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIMPEHbl U yrIyOJIeHbI
Ouosornyeckne 3HaHMUSA O PACTEHUSX, KUBOTHBIX, TprOax, OakTepusx, OpraHu3Me 4YeIOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, JIOTIOJHUTEIBHO BKJIIOYEHBI OMOJIOrMYecKHUe CBEICHUS
MPUKIIATHOTO M TOUCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpanisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMU O0YYaIOIIUMUCS MTPU U3YUCHUN (DU3UKHU, XUMHUU,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenMery "buomorus" oTpakaer CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUH,
SBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYeCKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce HW3y4yaloTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW Ouooruw,
AMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIOTUU U CHHTETHUECKON
OMOJIOTUH, aKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOunbiii npeamer «buonorus» mnpu3BaH o00ECIEUUTh OCBOECHUE OO0YYarOIIMMHUCS
OMOJIOTUYECKUX TEOpHid M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JISKAINIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHHUSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHMOJIOTHH, TMPHUKIATHBIX aCHEKTax
Ounonoruueckux 3HaHWM. {75 pa3BuUTHS U MOJAEpkKaHUS MHTepeca 00ydaromMxcs K OMOJOoTUU
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuasa B COJEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBICHMS W PA3BUTHUSA TOW WIM MHOM
o0acTi OMOJIOTHH, BKJIAOM OTEUECTBEHHBIX W 3apYOEKHBIX YUEHBIX B PEIICHHWE BAKHEUIIHX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Lenp u3ydyenus yue6Horo npenmera «bruonorus» Ha yriyOnE€HHOM YpOBHE — OBJIaJICHHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra M MpUOOpEeTEeHHEe YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMHUPOBAHUHM WHTEpeca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/IeHHs I POAOIKEHUS OMOIOTHYECKOro 00pa3oBaHuUs.

JlocTrkeHue e u3ydeHust yueOHoro npeamera «buosnorus» Ha yriayOoJi€HHOM ypoBHe
o0ecrnieunBaeTcs pelieHrueM CIeIyIOMUX 3a1au:

OCBOCHHE OOYYAIONIMMHCS CHCTEMBl OWOJIOTHYECKUX 3HAHWUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M MpaBUiIaX,
COCTAaBIJIIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHpa; O CTpPOEHHH,
MHOTOOOpa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  OOydJaroImuxcs ¢  METOJaMH  TO3HAaHUS ~ JKMBOM  NPUPOABI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISIpHON U KIETOYHON OHoJioruw,



SMOPHOJIOrUM U OMOJOTMU PAa3BUTHUS, TEHETUKU M CEJIEKLIMU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMoNOTMM, TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKHX HCCIEeOBAaHUN B JIadopaTopuu M B MpHpone (HaONoJeHHE, H3MEpeHHe,
9KCHEPUMEHT, MOJEIIMPOBaHUE);

OBJIaJIeHUE OOYYaroIMMUCS YMEHHUSIMM: CAMOCTOSITEIbHO HAaXOAWUTh, aHAJIU3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHYECKUMHU U 3KOJIOTMYECKMMHU MpoOsieMaMM 4eJIO0BEYECTBA; OLEHMBATH I1OCIEACTBUSA
CBOEH JIeATENIHOCTU 110 OTHOIIEHUIO K OKpY)KaloLled NpUpOAHON cpelae, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEJACHUS B MPUPOAE U oOecredeHus
0€30I1aCHOCTH COOCTBEHHOM KU3HEIEATENbHOCTH B UPE3BBIYANHBIX CUTYALUsIX HPUPOAHOIO U
TEXHOT€HHOI'0 XapaKTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4HbIE OTKPBITUS B 00JacTu
OuoJjoruu;

pa3BuTHE Y 00y4YaIOIMMUXCs MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MpOIECcCce
3HAKOMCTBA C BBIJAIOIIMMUCSH OTKPBITUSAMHU M COBPEMEHHBIMHU HCCIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMy, METOJO0JOrHel OMOJIOTMYeCKOro HCCIelOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTaHHE y OOYYaAIOUIMXCS LIEHHOCTHOI'O OTHOLIEHMSI K KMBOW IPUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJIEHUSAM; (OPMUPOBAHME HKOJOTHMYECKOM, TIe€HEeTHYEeCKOH
IPaMOTHOCTH, OOIIEH KyJNbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodperenue 00yJaroImuMucs KOMIIETEHTHOCTH B panroHaIbHOM
IPUPOJIONIOIB30BAaHUN (COOIIIOICHHUE MTPaBHJI TOBECHHSI B IPUPOE, OXPaHbl BUI0B, IKOCUCTEM,
onocepsl), COXpaHEHHWHW COOCTBEHHOTO 3I0POBbSI ¥ 3J0POBbSl  OKPYKAIOMUX JIIOJICH
(cobmronenust Mep MPOPUITAKTUKHI 3a00J1eBaHUN, obecrieueHue 0€30MacHOCTH
KHU3HEIEATEIbHOCTH B UPE3BBIYAWHBIX CUTYalUAX MPUPOJHOTO U TEXHOTCHHOIO XapakTepa) Ha
OCHOBE HCIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUN M YMEHUI B TOBCETHEBHOM JKU3HU;

CO3/IaHHM€ YCJIOBMM Ul OCO3HAHHOTO BbIOOpa O00yYaroIIMMHUCA WHAMBUAYAJIbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodeccuoHaIbHOMY
CaMOOIIPEICIEHNI0, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

MECTO YYEBHOI'O IIPEJMETA «buoJgorusi» B YYHEBHOM IIJIAHE

OO6miee yuciIO YacoB, OTBEICHHBIX HA HM3y4ye€HHWE OMOJIOTHMH Ha YTIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBaHusi, coctaBisier 272 yaca: B 10 kmacce — 136 gaca (4 waca B
Heneno), B 11 kimacce — 136 gaca (4 yaca B HEJIEIO).

OTO6op opraHu3amMoOHHBIX (OPM, METOAOB H CPEIACTB OOy4deHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHeNU(HUKU €ro COJACpKAHUS U HAMpPaBICHHOCTH Ha MPOJOJIKEHUE
Omonoruvyeckoro oOpa3oBaHMsI B OpraHU3aAIUAX CPEeIHEro MpPo(eCcCHOHATBLHOTO U BBICIIETO
oOpasoBaHwUs.



OO0s3aTebHBIM YCIIOBHEM TIPH 00YYEHUH OMOJIOTHH Ha yriayOJa&€HHOM YpOBHE SIBIISICTCS
IpoBeieHUEe JIa0OpaTOPHBIX M MpakTHueckux pabor. Taike ywactue oOyyarommxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HCCIIEJOBATENILCKUX  paboT, TeMaTuka KOTOPBIX
OIpENEeNSIeTCSl YYHUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.

COAEP)XAHUE OBYYEHUA

10 KJIACC

Conepxanve NpOrpaMMbl, BBIJCICHHOE KYpCu8OM, HE BXOAUT B  IMPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHas Ouoniorus — KOMIUIeKcHas Hayka. Kparkast ucropust pa3BUTHsI OWOJIOTHU.
buonornueckne Hayku W u3zydaemble UMM MpoOsiembl. DyHJIaMEHTANbHBIC, MPUKIAJAHBIE U
MTOWCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HaueHue Ouonorud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTUHBI
mupa. Ilpodeccuun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIIbHOCTH YEJOBEKAa: MEIUILMHE, CEIbCKOM XO3SKCTBE, MPOMBIIUIEHHOCTH, OXpaHE
MIPUPOBL.

JdeMoHcTpamun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Hapeun, V. 'apeid,
I'. Mengens, B. 1. Bepuanckuii, . I1. IlaBnos, . 1. Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuis! 1 cxembl: «CBsI3b OMOJIOTUH C APYTUMHU Haykamuy, «CrcreMa OMOIOrHYeCKUX
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHUE

JKuBbie cucTeMbl Kak IpeaAMET u3ydeHusi oronaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XAMHMYECKOIO COCTaBa, JMCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTh M YHOPSAJIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CaMOOpraHu3alus, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBI,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kusnb kak popma cymiectBoBaHusl MaTepuu. Hayku, uzydaromiue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTaHU3AIUU.

N3ydenne xuBBIX cucteM. Metoabl Ouonornueckoil Hayku. HaOmromenue, u3MepeHue,
DKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHanu3. IloHATHE O 3aBUCMMOW M HE3aBUCHUMOMU
nepemeHHo. IlmanmpoBanne skcnepumenta. [loctaHoBka W mpoBepka rumore3. Hynesas
runote3a. [lonsTre BeIOOpKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Omosorndeckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU TOJIYYECHHBIX PE3YNbTATOB. [IpUUMHBI MCKaXEHUs PE3yJIbTATOB 3KCIIEPUMEHTA.
IToHATHE CTaTUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuupr u cxembl: «OCHOBHBIE TPHU3HAKK JKU3HUY», «bHOIOTHMUECKHE CHCTEMBI»,
«CBolicTBa )XKMBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIIOBEUECKOTO0  OpraHu3Man,
«buoreorienos», «buochepan, «MeTopl U3yUSHHS] JKUBOU MPUPOIBI.



O6opynoBanue: jgabopaTopHOoe O0O0OpyIOBaHME I TMPOBEACHUS  HAOJIOJACHHUIA,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp30BaHME PA3IMYHBIX METOJOB MPHU M3YYCHHU >KHUBBIX
CUCTEM.

Tema 3. Brosorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopwus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIOKEHUS COBPEMEHHON KJIETOYHOUM TEOPHUH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOM OMOIOTHMH: MHKPOCKONHUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnmanbHoe  LHEHTpUYTHPOBAHHUE,
KyJbTUBUPOBaHUE KIETOK. M3yuenue QurcuposanHvix Kiemox. DIEKTPOHHAs MHUKPOCKOIUS.
Kongoranvnas muxkpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuuel n cxembl: «CBETOBOH MHKPOCKOI», «JIEKTPOHHBIH MHUKpockom», «Mctopus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOII MHUKPOCKOII, MUKpOIIpENnapaTbl pacTUTENbHbIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnueckass padora «/3ydyeHue MeTON0B KJIETOUYHOM Oumosoruu (Xxpomarorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruponanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHWMHMYECKUH COCTAB KJIETKH. Makpo-, MUKpO- U yJIIbTPaMUKpPO3JIeMeHTHL. Boja u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMM KIIETKH, TEIUIOPETYIIALUU.
MuHepanbHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekyinbl. IlepBuuHas cTpykTypa Oeika, MmenTugHas
CBs3b. BTopuuHas, TpeTn4Has, 4eTBepTUYHas CTPYKTypbl. [leHaryparus. CBoiicTBa O€JIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkiuu 6enkoB. [lpuonut.

VYrneBonbl. MoHOCaxapu/ibl, aUcaxapujibl, OJUrocaxapuibl W monucaxapuabl. OOmmii
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue QyHKuun
YIJIEBOJIOB.

Jlumuasl.  I'mapodunbHO-TUApOdOOHBIE  cBoMcTBa.  Knaccudukaums — aumuios.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJHK n PHK. Crpoenne HyknenHoBbIX kuciaoT. HykiaeoTuasl.
[Tpunuun xommuiementapHocTu. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupaiis.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornueckue
¢ynkuuu  AT®. BoccTaHoBIeHHBIE TMEPEHOCYUKH, UX (QYHKIMH B KJeTke. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OHojOrus: OMOXMMHUYECKHE W OMO(PHU3NYECKHE HCCIEIOBAHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Moodenuposanue cmpykmypvl u QyuKyuil



buomonekyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep,
C. IIpy3unep.

Juarpammsbl:  «PacnpeneneHue XUMHUYECKHX OJJIEMEHTOB B HEKHUBOW IIPHUPOIEY,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmumpr 1 cxemsl: «llepuoguueckast Tabiuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe oOpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYd yriaeBoaoB», «CTpoeHHEe MOJEKYI
aunuioBy», «HykiienHoBble KUCTOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

O6opynoBanue: XUMUYECKast IOCy1a U 000pyJ0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIbIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «VccienoBanue HyKIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KIETOK
Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHne n pyHKIIUM KJIETKHU

Tunsl KIETOK: dyKapuoTHYecKass U Mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHATIbLHBIC
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTuuecko kietku. Kierounas creHka OakTtepuid W apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPHOT B OMOIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHHUE dyKapUOTHIECKOH KieTku. [Imasmarnueckas memOpana
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCHOPT BEILIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, oOneryénHas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpanbl. Pabota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30unTo3. Kineroynas creHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[uromnazma. Ilurozons. Ilurockener. /IBmxkenue nuronnazMel. OpraHouibl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HJomIazMarudeckas cetb (DIIC), anmapat I'onbmku,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue TrpaHyIsIpHOTO peTukynyMa. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. CuHtes
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpaHynsipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast ¢GyHkuMs anmapara [ombmaxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpPTaHOWJBI KJIETKH: MHUTOXOHIPHUHU, TIACTUIBL. [Ipoucxoodicoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MHUTOXOHIpUA © miactul. IlepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTUJIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuN.

HememOpanusie opranouisl kinetku CTtpoeHue U QyHKIIMM HEMEMOpPaHHBIX OPTaHOMJIOB
KieTku. PubGocombl.  [lpomescymounvie @Quramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIeMmoK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe M JABWKEHHME JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompyboukamu. Momopmwie benxu.



SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
Snepubliii GenkoBbli MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belkn XpoMaTHMHa — THCTOHBI. /[unamuxa s0epHoll
obonouku 8 mumo3se. Aoepmuwviii mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOIA).

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «CTpoeHHE DYKAPHOTHYECKOW KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTrbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOTMpenaparbl 0akTepualbHbIX KIETOK.

JlabopaTopHasi padora «/3yueHne CTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlaGopaTopuas padora «VccrenoBanue mia3Moin3a U JEIIa3Moiin3a B PaCTUTEIbHBIX
KIIETKax.

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NpeBpaLlieHNe JHEPTUH B KJIeTKe

AcCUMWISIIIASL U TUCCUMUIIALIUSA — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIecTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdacTue KHUCIOpoAa B OOMEHHBIX  MpoIEeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespanieHne ATd B 00OMEHHBIX Ipoleccax.
@epMeHTAaTUBHBIM XapakTep peakluid KJIETOYHOro Meradonu3ma. PepMEeHThl, X CTPOEHUE,
cBoiictBa W MexaHusMm peiictBus. KodepmeHntol. OTnuuus (epMEHTOB OT HEOPraHHMUYECKHUX
KaTajau3aTopoB.  benku-akTUBaTOppl U O€JIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHI OT Pa3INYHBIX (PAKTOPOB.

[lepBHYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (orocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHHTE3A. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(ULUpYrOIIHe
OakTepuH, xKeae300aKTepun, cepodbaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaU€HHE XEMOCHHTE3A.

AHarpobOHble opranu3Mbl. Buabl Opoxxenus. IIpoaykTel OpokeHHsI U UX HCIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO30YIUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTndyeckoro ooOmeHa. [loAroToBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOUYHOE JpIxaHue. Posib MUTOXOHIpHIA B Ipolieccax
O6uonornyeckoro okucieHus. Lluknmdeckue peakuuu. OkuciauTenbHoe (GochopuiupoBaHue.
Ouepeus membpanHoz2o epaduerma npomonos. Cumnmes ATD: paboma npomomnuou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMepe] aHadPOOHBIM.
D hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.



Tabmuubr u cxembl: «DPOTOCHHTE3», «IHEpPreTHUecKuil oOMeH», «bumocuHTEe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

ObopynoBaHue: CBETOBOW MHKPOCKOII, 000PYIOBAaHHUE AJISi IIPUTOTOBJICHUS TIOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi pabora «lI3ydyeHHE KaTaIUTUYECKOW AaKTUBHOCTH ¢epMEeHTOB (Ha
IpUMeEpe aMHJIa3bl WK KaTanasbl)».

JlaGopaTtopuas paGora «l3yueHne (EepMEHTATUBHOTO pAaCIICIUICHUS MEPOKCHAA
BOJZIOPO/Ia B PACTUTEIbHBIX U JKUBOTHBIX KIIETKaX).

JlaGopaTopHas padora «CpaBHEeHHE ITPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaencreenHass uHgopManus U peanu3anus eé B KieTke

Peakuun matpuuHoro cuntesa. I[IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmsanms HacneacTBeHHOM uHQopManuu. ['@HeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpaucnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocunTese Genka. YcnoBus
ouocunTe3a 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTE3€e OEmKa.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT 1
JyKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHsli ToMeocTas.

Bupycsl — HeksieTouHbIe ()OPMBI )KU3HU U 00NIMTaTHBIE apa3uTbl. CTpOeHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwii yuxn J[HK-codeporcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHple 3a0oieBaHusl UeloBeKa, JKUBOTHBIX, pacreHuii. CIIMIA, COVID-109,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buounpopmamuxa:  unmezpayus u ananuz  Goavwux  maccusos  («bigdatay)
CMPYKMYPHbIX ~ Ouono2udeckux oOaumvix. Hanomexuwonoeuu 6 oOuonozuu u meouyuwe.
IIpoepammupyemvie hynkyuu 6enxos. Cnocodovl 00cmasKu 1eKapcma.

JdemoHcTpanuu

[Hoptpetsr: H. K. Konbuos, J. N. iBaHOBCKui.

Tabmuubpt u cxembl: «buocuHTe3 Oenka», «['eHetmyeckuir kom», «Bupyce»,
«baxTepruodaruny.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3HeHHDBIH MUKJ KJIETKHA

Knerounsnii nuki, ero mepwonasl u perymsimus. Matepdaza m muto3. OcoGeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHYECKHH (IIPEMUTOTHYECKUI) MEepHOIbI
UHTEpda3bl.

Marpuunsiii  cunte3 JHK — permmmkamms.  [lpunHnunsr  permmmkanum  JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIM  CHHTE3, aHTHUMApPAUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u — Temomepasa.
XpOMOCOMHBIM HAbOp KJIETKH — KapuOTUN. MIIOMAHBIN W TaruloMIHBIA HaOOpBl XPOMOCOM.
I'omonornynsie XpoMocomsl. [1010BBIE XPOMOCOMBL.



Henenne knetkn — mMuTo3. Cragum MHTO3a U MPOUCXOASAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynauuss muToTHueckoro uukia kKietku. IIporpamMmmupyemasi kjieTouHas ruOeib —
aronTo3.

Krnerounoe s1po, XxpoMocoMbl, pyHKIIMOHAIbHAS FTeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaumuu

Tabmuipl 1 cxembl: «KU3HEHHBIH UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpenaparsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTyKay.

JlabGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITIpENapaTaxy.

JlabopaTopuasi padora «HaOmroneHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoenue n pyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEIEATSIIBHOCTH OTHOKJICTOYHBIX OPraHn3MOB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, IOKPOBHAs,
MPOBOSIIAs, OCHOBHAsA, MexaHuueckasd. OcOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX U  4YeJIOBeKa. THUMNBI JKUBOTHBIX TKAHEW: OJNHUTENIHUATbHAS,
COCIMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (YHKIHH U pPacCHONOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHbIE M TEHEpAaTUBHBIE OpraHbl pacTeHud. OpraHbl M CHCTEMBI
OpPraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMHU OPTaHOB U CHUCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBvokeHrue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPTraHM3MOB: amEOOUIHOE,
KTYTUKOBO€, pEeCHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3Mbl M HACTHUHU.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI U UX padoTa.

[Tutanne opranm3moB. [loriomenne BOabI, YIIIEKUCIOTO ra3a U MUHEPATbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHUIIEBapEHUE.
[luraHne TMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Jpixanue opraHu3moB. Jlpixanue pactenuid. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBEPXHOCTh KieTkH. KokHoe npixanue. JlpixarenpbHas mnoBepxHOCTh. JKabepHoe u
N€royHoe JApIXxaHue. JIpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKAa. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKWX IMO3BOHOYHBIX JKMBOTHBHIX. JlpIXaTenbHas CHUCTEMa 4YeJIOBEKa.



MexaHn3M BEHTHIISIUY JIETKUX Yy NITHLL ¥ MIIEKONUTAIONMX. Perymanus neixanus. JlpIxareabHbie
00BEMBL.

TpaHcnopT BelecTB y OpraHu3MOB. TpaHCHIOPTHBIE CHCTEMBbI pacTeHud. TpaHcrnopt
BEUICCTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHUsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHSI ~ CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
NI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenne y opranusmMoB. Beigenenune y pacteHuil. BblieneHue 'y KHUBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXAaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBsA3b IOJOCTU Tejla ¢ KPOBEHOCHOM
U BBLICIUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u pyHKUMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

3ammra y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHbIX opraHu3zMoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHONW U
XUMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3amuTa
opraHuzMa otT Oone3Heil. VMmyHHass cucrema denoBeka. KIeTOuHbIM M TyMopasibHBIN
UMMYHHUTET. BpoXxI€HHBII 1 proOpeTEHHBIN crienn(puIeckuii UMMYHHTET. Teopus KIIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM.

PasnpaxxumMocTs W peryssuus y OpPraHu3MOB. Pa3zapakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropras ayra. bezycnoBuble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHast perynsuuss M SHIOKPHHHAs CHCTEMa XMBOTHBIX M 4enoBeka. JKenesbl
OSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBA3b HEpPBHOU U
SHIOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JdemMoHcTpanuu

IHoptper: U. I1. I1aBnos.

Tabmuupl n cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJIOPOCIIHY,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBIX», «TKaHM pacTeHu»,
«Kopuesble cuctembl», «CtpoeHue cteOnss», «CTpoeHHe JIHUCTOBOM MNIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venmoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cucTeMay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMa», «CTpoeHue MbIIbD, «MMyHHTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOEHHE J0XKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepsHas cucrema uenoBekay, «Pediuexcy.

Ob6opynoBaHue: cBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBBIE



9K3EMIUIAPhl KOMHATHBIX PAacTEHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IperapaThl
KUBOTHBIX, CKEJICTHI T03BOHOYHBIX, KOJUICKIIMHA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHUE NI JIEMOHCTpAlUU [IOYBEHHOIO M  BO3AYIIHOIO IMTAaHUA PACTEHUH,
pacuieruieHdsl Kpaxmaina ©u OenkoB 1oj JeiictBueM (epMeHTOB, 000pyAOBaHUE ISt
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHNU3Ma JIbIXaTeJIbHbIX
JBUKEHHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKkaHell pacTeHUI».

JlabGoparopHas padora «3yueHue TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHUSI».

Tema 10. PazMHoOkeHHe M pa3BUTHE OPTaHN3MOB

@opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKJIIOYash BETE€TaTMBHOE) U IOJIOBOE.
Buel 6ecrnionioro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISAIUS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lonoBwle kneTku, wiau ramersl. Meio3. Craguu Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputhe. [‘ameroreHe3 y KUBOTHBIX. llojoBble kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omto1oTBOpeHNE W SMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupogannoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH IPOOJIEHUsT MIICKOMUTAIOMIMX. 3apOJbIIIEBbIE JUCTKU (TaCTPYJISIIHS).
3aknaZKka OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akiajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3yJbTaT HEpapXUYeCKHX B3aUMOJCHCTBUI Te€HOB. BiusHue Ha
AMOPHOHAIIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHblll nepuox. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronornueckoe 3HaueHUE MPSMOrO U HENPSAMOrO Pa3BUTHSA, UX PACIHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYJSIMUM POCTa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y KUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHEe TPOLECCHI.

PasmHoxeHue u pazputue pacteHuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameroreHes y pacTeHMH.
OII0og0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISALUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lInemas.

Tabmuis! u cxembl: «BeretatuBHOE pa3MHOKeHHUEY», «TUIBI 0€CMOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXXEeHHE »HBIVIEHbI», «Pa3MHOXEHHUE THUOPHI»,
«Metlio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OCcHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro



Kykayn, «Pa3Butue capanum», «Pa3Butue arymkn», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CeMSH OJHOAOJBHBIX M JBYAOJBHBIX PAacTeHU», «KU3HEHHBIH LHKII
MOPCKOWM  KammycTbl», <OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIpernapaTbl  SHIEKIETOK U
CIEPMAaTO30M10B, MOJEINb «L{MKI pa3BUTHS JATYIIKN.

JlabopaTopnasi pabora «l3yueHHe CTPOEHHS TMOJOBBIX KJIETOK Ha TIOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BplsgBIeHHE NPU3HAKOB CXOACTBA 3apOJABIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS U Pa3BUTHS TEHETUKH Kak Hayku. Paboter I'. Mennpens, I'. ae
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsrosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIC
IeHbl, aJbTEPHATUBHbIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOpUABI, TeHOTUN, (eHOoTHr. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHncTpamun

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopraun, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. @ununuenxo, H. B. Tumodeer-Pecorckuii.

Tabnuupe! u cxemsl: «MeToAbI FeHETUKUY», «CXEMBbI CKPELLIUBAHUSI.

JlaGopaTopnasi pa6ora «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUM.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKOH €IUHO0Opasus
ruOpusioB nepBoro mnokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHamusupyromee — ckpemnBaHue.  [IpoMeXyTOUHBI ~ XapakTep  HacCJeIOBAHMSL.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBAaHUH.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. LuToI0rN4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CuennieHHoe HacnenoBaHue mnpusHakoB. Paboret T. Moprana. CuemnsieHHoe
HAaCJIEJOBAHWE TE€HOB, HApPYLIEHUE CLEIUICHUS MeEXAy TIeHaMH. XPOMOCOMHas TEOpHs
HaCJIEICTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npusHakoB, CHEIIIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucreMa. IlneloTponuss — MHOXKECTBEHHOE JAEWCTBHUE IEHA.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBue HeauleabHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'enernueckuii KOHTpPOJIb pPa3BUTUS PACTEHUMH, >KMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3MOIOTMUECKUX MPOIECCOB, TOBEAEHMS W KOTHUTHUBHBIX (yHKUMH. [‘eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3fMH — Mapa3uT» U «XO3SIMH —



MuKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHON nHpopMaluu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «llepBoiii 1 BTOpOH 3akoHbI Menaens», «Tpetuit 3akon MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunrpoBanuey, «CLeIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30huiby, «I'eHetuka monay, «Kapuorumn denoBekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoBy.

O6opynoBanue: MOZEINb U IEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHUSI U PACIICIUJICHUSI MPU3HAKOB, MOJENb JUIsl JIEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEINb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnueckas padora «3yyeHue pe3yabTaTOB MOHOTHOPUIAHOTO CKPELIUBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «V3yueHue pe3ylbTaTOB ITUTHOPUIHOTO CKPEHIMBAHUA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoruna u cpeabl npu popmupoBaHuM (QeHoTuna. M3meH4uBOCThH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKK. BuUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

Monudukarnonnass UsMEeHUUBOCTh. Ponb cpensl B hopMupoBaHUr MOIUGUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enHoTununueckass n3MeHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKOW HM3MEHUYMBOCTU. Buibl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KoMOuHaTiBHAsT M3MEHYMBOCTh. MeEW03 | MMOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU F€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MytaimonHass U3MEHUYMBOCTh. Buabl MyTanuii: reHHblE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpuYMHBI BOSHUKHOBEHHS MyTanui. MyTareHsl U uX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u NUSEHOMUKA, POlb INUSEHEMUYECKUX (PaKmopos8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdemoncTpanuu

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

Tabmuupr u cxembl: «Buapl wW3MEeHUHMBOCTHY», «MoaudukaimoHHas W3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: XUBbIE M TepOapHBIC HSK3EMIUISIPhl KOMHATHBIX PACTCHHH, PUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass paGora «lccmegoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

IIpakTuyeckasi padora «Mytamuu y 1po30(risl (Ha TOTOBBIX MUKPOIIPENapaTax).



Tema 14. I'eHeTHKAa YeslOBeKA

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTobl U3Y4YCHUS TEHETUKH YEJIOBEKA: M€HEAIOTHYeCKHid, OJU3HEI[OBBIN, [IUTOTCHETUICCKUA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYISIpHO-TeHEeTUYeCKud. COBpPEMEHHOE OMNpe/IesICHUE
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM duciie ¢ noMolunpio [11P-
anaimza. Hacnencrennsie 3a0051eBaHus YelloBEKa. [ €HHBIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHON MPEApacIOIOKEHHOCThI0. 3HAUYEHHWE MEIAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKHX 3a00JIeBaHUN YeaoBeKa. MeIMKO-TeHETHUECKOe
KOHCYJbTHpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETHYECKOTrO Tpy3a». DTUYECKHUE aCIIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue GaxToOpbl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3MUECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarollel cpenbl. ['eHeTuyeckas NpeapacroyioKEHHOCTh
YeJIoBeKa K MaTOIOTHSIM.

JdemMoHcTpanuu

Tabmuubt 1 cxembl: «Kapuotun denoBekay, «MeTo/bl U3yUEHUsS] TEHETUKH YEIOBEKay,
«["eHeTnueckue 3a00ICBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCcTaBJIeHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenekuusi oprann3mMosn

JlomecTukanust U CeleKius. 3apoXKICHUE CeNeKInu U AoMmectukanuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuun
B CO3JJaHMM COPTOB pACTeHUH H TOpoJa KMBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacieACTBeHHOM m3meHuuBoctn H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metonsl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WHAUBUAYAIbHBIN. JTanbl KOMOMHAIIMOHHOW cenekuuu. VcmbITaHue NpoOu3BOAUTENEH 110
noroMctBy. OTOOp MO TEHOTHIy C TMOMOIIBIO OLEHKHA (EHOTHIAa IOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMouIpto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepraia i CEJICKIIHUH.

[Tonyuyenne mnomumuouaoB. BHyTpuBHgoBas ruOpuamnzanus. bBIU3KopoaCTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuyuHbl. Mcnonp3oBaHue rerepo3nca B cenekiuu. OTmanéHHas TruOpuaU3aIusl.
[Ipeononenne Oecruioqusi MEXKBHIOBBIX THOpUIOB. JlOCTMIXKEHHS CENEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHe M M3yYE€HHE T€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JTUKHUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu cenibCKOX03AUCMEEHHbIX U NPOMBICIO0B8bIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIeO08aHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexHOL0ULL.

JdemMoHcTpauuu

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykbsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabnuue! u cxemsl: «L{eHTpbI IPOUCXOXKIEHHU U MHOT000pa3us KyJIbTYypHBIX paCTEHUI»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTHY», «METOIbl CENEeKLUN,
«Otnanénnas rudpuanzanusy, «MyTareHes3y.

JlabGoparopHasi pabora «/3yueHue COpTOB KyJbTYPHBIX PACTCHUN W MOPOJ JOMAITHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUU PACTCHUII.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Jdkckypeust «OCHOBHBIE METObl U JOCTH)KEHUS CEJIEKLMU PACTEHUM WM JKUBOTHBIX (Ha
CEJICKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
X035UCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BuoTexHoJI0TUsI U CHHTeTHYeCKasi OMo10rust

OOBeKThl, HCIONIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBbIE M TKAaHEBbIE KYJBTYpBHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUCTHKa. TpaauiuoHHas OHOTEXHOJIOTUA: XJeOoleueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuii cunte3. OObEKTHI
MUKpOOHOJIOrHYecKuX TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Cozanue TEXHONOIMM M HMHCTPYMEHTOB  LIEJICHAIIPABJICHHOTO W3MEHEHHS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILUX
HE BCTpEYaroIuecs B IPUPoAe OMOCUHTETUYECKUE ITYTH.

Kierounas mnxenepus. MeTtoapl KyapTypbl KJIETOK M TKaHEW PAaCTEHUN U KMBOTHBIX.
Kpuobanku. Comarnueckass rudpuausanus U comatudeckuid smOpuorenes. Vcmnosnb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpykuus SIMIIEKIETOK W KJIOHMPOBAaHHE JKMBOTHBIX. MeETOA TpaHCIUIAHTALUH SAEp
KIETOK. Texnonocuu 0300po6nenus, KyloMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T€HHasl UHXKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW HH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
WHXCHEPUH.

Meauuunckue  O6uorexHonoruu. IloctreHomnas 1udposas wmeaununa.  [ILIP-
JTUarHocThkKa. MeTaOoJIOMHBIN aHanu3, TeHOIIEHTPUYECKUM aHalu3 MpoTeoMa 4ejaoBeKa s
OLICHKHU COCTOSIHMSI €T0 3740pOBbsl. Mcronb3oBaHNe CTBOJNIOBBIX KJIETOK. TaprerHas tepanus paka.
3D-6uonmxeHepuss A pa3paboTKU (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMH TpEXMEPHOro OWOMPUHTUHIA U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTU3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIeNbI0 OOecreueHus] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpauuu

Tabmuuer u  cxembl: «lcrmonb30BaHHE MHKPOOPTaHU3MOB B IPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKEHEPUD».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlomydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKCKypcusi «bHOTEXHOJIOTUS — Ba)KHEMIIAsi MPOM3BOAMTEIbHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE TPOU3BOACTBO).



11 KJIACC

Tema 1. 3apo:kienue u pa3BuTHE 3BOJIONHOHHBIX NIPeACTABJICHNNH B 0M0JIOTHHI

OpomtormonHas teopus Y. JlapBuna. Ilpennochbuikd BO3HUKHOBEHHUS JapBHHH3MA.
’Kuznb u HaydHas AesrenbHocTh Y. [lapBuHa.

JBrkymue cuiabl sBorouuMd BujgoB mno Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHM3MOB, HACJIEJCTBEHHAs HM3MEHUMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHbIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoii Teopun spomonuu (CTD). HelitpanbHas Teopus
sBostolMyd. COBpEMEHHasi 3BOJIOLMOHHAS OMOJIOrMs. 3HAu€HUE SBOJIIOLUOHHON Teopuu B
(OopMHPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxembl: «Cuctema xuoi npupozs! (o K. Jlunnero)», «JlecTHua KHUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBAHUS TMPHUCIOCOONICHUM y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapiipyra myremectBus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJBTYpHBIX (popM KamycTh», «I[loposbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMXKYIIUX CHUJ 3BOIIOLUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yibTaThl

[lomynsimus kak ayeMeHTapHas eAuHuLa 3BodroLuU. COBpPEMEHHBIE METOJbl OLEHKH
TeHETHYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHooH/1a MOMyNSIIUH KaK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABIKYIIME CHJIBI) 3BOJIOUMUA. MyTallMOHHBIA THpoIecC.
KomOunaTtuBHass u3aMeHuuBOCTh. [lpelip reHoB — ciiyuyaiiHble HeHaNpaBICHHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢exT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHudiceHue 2eHemuyecko20 pasHoodpazus: npudumsl u creocmeus. Illposenenue s¢gpexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIIU:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampapistromuil (akTtop 3BoIOIMH. POpMBI €CTECTBEHHOTO
oTtOopa: IBMXKYLIUH, CTaOMIM3UPYIOUINM, paspeiBatoluil (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBECHMS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT MHKPOA3BOIIONMU. BO3HUKHOBEHHE
npucnocoOiaeHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsr npucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXMMUYECKUE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepun u crpykrypa. Bumoobpa3zoBaHue Kak pe3yibTaT MHKPOIBOJIIOIMH.
M3onsuust — ximroueBoil ¢dakrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.



Ponp oaBOmIOUMOHHON OHOJOTMM B pa3pabOTKe HAy4YHBIX METOJOB COXPAaHEHUS
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035eB. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

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

Tabmuupel u cxembl: «MyTanMoHHas HW3MEHUYMBOCTH», «llomymsiioHHas CTpyKTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaitHOepra», «/IBmxyiue CHIIBI SBOJIOIUI,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CUOUPCKOM M TUCTBEHHUIIBI Aaypckoii», «lomynsioHHble BOIHBI YHUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEIIaHU3MY, «Kussie HUCKOIIa€MBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacKka XHUBOTHBIX», «lIpenynpexnaromas oOKpacka KUBOTHBIX»,
«®Dusnonoruueckue agantauuny, «l[IpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL», «llomummounsr pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

ObopynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uydelia MTHI] U 3Bepel ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHUIl ¥ 3Bepe pa3HBIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGoTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTtopnasi pabotra «lIpucnocoOneHuss OpraHu3MOB U HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIoLus U eé pe3yJIbTaThI

Metoapl  u3ydeHus MakpolsBomonuu. IlaneoHTonormueckue MeETOAbl  U3YyYEHUs
sBosonnu. Ilepexonupie GopMbl U PUIIOreHETUYECKHE PSAAbI OPTaHU3MOB.

buoreorpaguyeckue meronpl u3ydeHus osBosouuu. CpaBHeHue ¢Giaopbsl U (ayHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHUOIOTHYECKUE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METO/IbI U3YUEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILECTB.
["'omosiornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYyISpHO-
reHeTHYecKrne, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyYeHHs]  HBOJIOLUH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYTAI[U{ U IBOJIIOIMSI TEHOMOB.

OOme 3aKOHOMEpHOCTH  (TMpaBWia) 3BOMIOUMH. [lpunyun  cmeHvl  QYHKYUU.
HeobOpaTumocTsb 3BoIOLUHI. AanTuBHAas paauanus. HepaBHOMEPHOCTb TEMIIOB HBOJIOLHH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabnuiel u cxembl: «OUIOTEHETUYECKUN PsiZT JIOIIATN», «APXEONTEPUKCY, «3BEpO3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emnu», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YeNIOBEKa W LIMMIaH3e», «[J1aBHbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.



O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJISDKM HCKOIAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMUHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKLUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumores3bl MpOMCXOKICHHUS >KU3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUS.
JloHayuHblEe TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHblE 3Tambl HeopraHnuyeckoil sBomonuu. Ilnanerapuas (reosoruueckas)
IBOJIIOLIMS. XHMMHUYECKas 3BOJIOLUSA. AOHOreHHBIH CHUHTE3 OPraHM4eCKMX BEIIECTB U3
Heopraumueckux. Ompir C. Mwmepa u . FOpu. ObOpa3zoBanue moauMMepoB M3 MOHOMEPOB.
Koanepsarnas runote3a A. M. OmapuHa, rumore3a mepBuuHOro OynaboHa JDk. XommeiiHa,
reHerudeckas runotesa I'. Mémnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Uctopuss 3emnu u wmeroasl e€ wusyueHus. lckomaemble oOpraHMyeckue OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTEeNbHass ¥ aOCONIOTHAs  T'E€OXPOHOJOTHA.
['eoxpoHONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUO/IBL, SITOXH.

HavanpHblie aTanel oprannyeckoil 3pontonuu. [losBaeHre U 3BOIIOLUS MEPBBIX KIIETOK.
Opomonuss MeTtabonmu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHUKpPOOHBIC
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHNE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  IpYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tallbl SBOJNIONUHM BBICHINX pacTeHud. OCHOBHbIE apoMOp(O3bl paCTEHUM.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OCHOBHBIE ATallbl 3BOJIIOLUHN JKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIiA.
[Mpoucxoxaenne miekonuTaromux W OTUI. [lpuHiun kirodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3Bute xu3HM Ha 3eMie MO 3paM U NEPUOAAM: apXeW, MPOTEPO30H, MNaIeO30M,
Me3030M, KaitH0301. O0111as XapakTepruCTUKa KJIMMaTa U TeoJIOTMUeCKUX nporeccoB. [losiBiaeHue
U paclBET XapaKTEPHbIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIMSHUE Ha Ta30BbII
cocTaB aTMoc(hepsl.

MaccoBble BBIMUpaHHUS — HKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN Kpu3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OmopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHu4eckoro Mupa. IIpuHIUIBI KI1acCupUKAIMU OPraHu3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Pean, JI. Cnasmannanwy, JI. [lacrep, 1. 1. Meununkos, A. M. OnapuH, JIx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuiet u cxemsl: «Cxema ombita @. Penny», «Cxema ombita JI. Tlactepa no usy4yeHuro
camo3apoxxeHust xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHMuecKoin



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tambl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHOreHe3a», «Cucrema >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJOpOCHn», «Mxwu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHM3HU B
MPOTEPO30MCKON 3pey», «Pa3BuTue >KU3HU B TMAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030lCKOil 3pe», «Pa3Burve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPaA».

O6opynoBanue: repOapud pacTeHUN pPa3IMYHBIX OTIEJIOB, KOJJICKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOKHUX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanabnasa snadoparopnasi pabora «Mogenuposanue onbsiToB Mumepa—tOpu no
M3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnasi pabGora «V3yueHue W OINUCAHUE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckass padora «lI3ydueHne o0OCOOCHHOCTEW CTpPOEHHUS PACTEHUN pPa3HbBIX
OTJZIETIOBY.

IpakTnyeckass padora «/3ydeHHMe OCOOCHHOCTEH CTPOCHHUS  IMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIIOTeHe3

Pa3zpgensl u 3agaun antponosioruv. MeToasl aHTPONOJIOTUH.

CraHoBJIEHHE NPEACTABICHUI O IPOMCXOXKJIECHUU YesloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmcTBo uenoBeka ¢ KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4YEJIOBEKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOrHYECKHE,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIUYus 4YeloBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO
MO3ra U BTOPOI CUTHAJIbHON CUCTEMBI.

JBwxynme cuiabl  ((pakTopbl) aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbIE CTaJIUU aHTpoIIOreHe3a. PanHue yenoBekooOpazHbie 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0AeH. ABCTPATONUTEKH —
JBYHOTHE NpEeAKH HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. YenoBek reiinenbOeprckuil —
001Inii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBeKk HeaHIepTaIbCKU
KaK BHJ JIOAEH XOJOIHOro KiIMMara. YesloBeKk pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamMu Apuku. [laneorenernka u najaeoreHOMHUKA.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBI OTOOp B MOMYNALMIX YeTOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a¢ ekt ocHOBaTENSD» B MOMYISIIUAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacwl. [lonsatue o pace. bonbine pacel: eBporneouniHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u



INyTH pacCceleHHs 4YeloBeKa MO IuiaHere. EnuHCTBO dYenoBeueckux pac. HayuHnas
HECOCTOSITENIFHOCTh  pacu3ma.  [IpHCIOCOONCHHOCTh  4YeloBEeKa K  pasHbIM  YCIOBHUAM
OKpyKaromien cpensl. Bausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(GHU3HOIIOTHIO YeToBeKa.

MexaucuuiuimHapHbple  MeToAbl B (pU3MYecKOi (OMOJIOTMYECKOH) aHTpPOIIOJIOTHH.
OBOJIIOLIMOHHAS ~ QHTPOIOJIOTUS M MAJICOAHTPONOJOTHS  YENOBEYECKHX  MOIYJISIHA.
buocounanpHble  HCCIENOBaHMS — HPUPOJABI  4YeloBeKa.  VIccienoBaHuME — KOIBOIIOLUHU
OMOJIOTHYECKOTO U COILIMAIBHOTO B YEIIOBEKE.

JdemMoHcTpanuu

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

Tabmuupl u  cxembl: «Meroasl aHTponosiorun», «l['0JIOBHOW MO3r 4YenoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKeNeT ueloBeKa M CKeJeT WMMIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUOHHOE [JPEBO UEJIOBEKa,
«ABcTpanonurtek», «4enoBek ymenslity, «HenoBek NpaMoXoAsiiuii», «J{eHUCOBCKUN YEIOBEK»
«Heanpepransup», «KpomanboHue», «lIpenkm denoBekay», «OTambl BOJTIOLUU YEIOBEKAY,
«Pacsbl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, TPEIMETOB MaTEepUaIbHOU KYJIbTYphl IPEIKOB
qenoBeka, penpoaykiuu (pororpadum) kKapTHH ¢ MHQPOJOTHYSCKUMHU H  OMOICHCKUMU
CIOKETaMH ITPOUCXOKJCHUS YeloBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKA, MOJEJb Yepela 4elOBEKa M 4Yepena IIUMIAaH3€, MOJENb KHCTH 4eJIOBEKa U
KHCTHU HIMMIIaH3€, MOJIETIN TOPCa MIPEIKOB YEJIOBEKA.

JlaGopaTtopnass pabora «lI3yuyeHne OCOOCHHOCTEH CTPOCHHS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIIOBEKay.

Tema 6. Dxonormss — Hayka O B3aHMOOTHOIIEHHSIX OPraHU3MOB M
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BuTHe dKosoruu B Tpynax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metoapl 3xonoruu. IloneBsie HaOMOAEHNU. DKCIEPUMEHTHI B AKOJIOTMU: NPUPOIHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarollel cpeabl: JOKaIbHbIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHue SKOJIOTUYECKUX 3HAHWM ISl yeloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBf3€H 4YeJIOBEUeCTBA C MNpuUponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYphl M
HKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuios, 3. ['exkens, A. Tencnu, B. H.
Cykaués.

Tabnuue! u cxemsl: «Pazaensl H5K0I0TuNY, «MeToabl FKosIoruny, «Cxema MOHUTOPUHTA
OKpPYXKaroIIEH Cpeb».

JlaGoparopHas padora «/3yyeHne MeTo10B SKOJIOTHUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM HX JeiictBus. Kiaccudukarms
HKOJIOTHUECKUX  (aKkTOpoB:  abMOTHYecKHe, OuoTHYecKHe, aHTpomnoreHsnele.  OOmue



3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux daktopos. [IpaBmno muaumyma (K. llnpenrens, 1O.
JInbux). TonepanTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue paxTopsl. CBET Kak 3KOJOTHUECKUil GaxTop. [lelicTBue pa3HbIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUH U JKUBOTHBIX 110
OTHOILEHMIO K cBeTy. CurnanbHas posib cBeTa. DoTonepnoausm.

Temmeparypa kak skonmormdeckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe kak skosnorndeckuil gaxtop. IlpucnocoGnenus pacTeHuil K noJAep)KaHUIO
BojHOro Oananca. Kiaccudukanus pacteHuii mo orHomeHuro K Boge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpensl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3eMHO-BO3IYILIHAs, MOYBCHHAs, TTyOMHHAs
NOJINOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHusA
opranusMoB. [IpucrnocobaeHnst OpraHu3MoB K KU3HU B Pa3HBIX cpesiax.

buonoruueckue putmpl. BHemHune u BHyTpeHHHME puUTMBbL. CyTOYHBIE W TOJUYHbBIE
putMblL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBH KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonsarue o xuzHeHHON (opme. JKusHeHHbIE (HOPMBI
pacTeHMil: nepeBbs, KYCTAPHUKH, KYCTApHUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHUE TpPAaBBI.
Kuznennole (GOpPMBI IKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpPOOHOHTHL. (OCOOCHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XMUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(xBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMonelcTBUS  (TONHMYECKUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MOB B cpejie ooutanus. [IpMHIMI KOHKYPEHTHOIO UCKIIFOUEHHUS.

JdeMoHncTpamun

Tabmuuer u cxembl: «OKonorudeckue GpakToper», «CBETOBOM CHEKTP», «IKOJIOTHUECKHE
TPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHBIE
KHUBOTHBIE», «Du3noNornyeckue aganTaluy XKUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HEeHHbIE POPMBI pacTeHU», «KHU3HEHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTeMa XBOHHOro jecay», «llemm nutanus»,
«XuiHuvectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumonosy», «KommeHcanusm.

Ob6opynoBanue: repOapuu pacTeHUH M KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIIUSHHIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHbIE
pacTeHusi, repOapuM U KOJUIEKIIMM TEIJIOMIOOMBBIX, 3MUMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHui, uyyena MNTUI W 3Beped, repbapuM pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYMN, KOJUIEKUUH HKUBOTHBIX,
OoOWTAIONMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTEHUH M KUBOTHBIX, O0JIaJaronInx
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJUIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKIUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlabopaTtopHasi pabora «BpIsBIEHHE TNPUCTIOCOOICHU OpPTraHW3MOB K BIUSHHUIO
TEMIIEPATYPBI».

JlaGopaTtopHas paGora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHHUH M3 Pa3HBIX MECT
oOUTaHUMY.



Tema 8. JkoJiorusi BUA0B U MOIMYJISI LU

DKOJOTHYECKHE XapaKTePUCTHKH Monmyisiuu. [Tomymsiiust kak Ouoiornyeckasi cucreMa.
Ponp HEogHOpOMHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTMU BUIOB B
(GhOopMHUPOBaHUH MPOCTPAHCTBEHHON CTPYKTYPbI ONyJIsiinid. OCHOBHBIE TTOKA3aTEIIN MO YJISIIAH:
YUCJICHHOCTh, IUIOTHOCTb, BO3PACTHAs M TOJIOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

DkoJioruueckasi CTpykTypa nonyisiuu. OneHka YHCICHHOCTH Monyisnuu. JluHamuka
MONYJISAIUKA U €€ peryysnus. buotTndeckuii moTeHIan nonyasauud. MoieaupoBaHue TUHAMUKH
nonyisuun. KpuBble pocTa 4YHCICHHOCTH Tmonyisuuu. KpuBbie BbDKUBaHHS. Perysius
YUCICHHOCTA TOMYIISALIUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoJoTMUeCKOW HUIIE BUAA. Mecrtoobutanue. MHOroMepHas MOJICIb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonornueckoil Huiu. [loreHimansuas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsnuii. Apeanbl BUIOB. Bumbl M UX KU3HEHHBIE CTpATErHu.
DKOIOTrnYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS UM MUTIpallui >KUBOTHBIX. buosiornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdemMoHcTpauuu
IToptpet: Jx. N. XaTunHCOH.
Tabmuist u CXEMBI: «OKOJOTUYECKHE XapaKTEPUCTUKU MONYJISILIUNY,

«IIpocTpaHCTBEHHAss CTPYKTypa MNONyJIsnun», «Bo3pacTHble NOUpaMUABl  MOMYJSLUAN,
«CKOpOCTh ~ 3acelieHusi TOBEPXHOCTH 3E€MJIM  pa3ju4YHbIMM  OpranusMammu», «Mojaens
sKoaorudyeckoi Humu x. M. XaTunHcoHay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUU KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucmocoOaeHus CeMsSH PaCTCHHIA K PaCCEIICHUIOY.

Tema 9. Ikoj10rus CO001IECTB. IKOJOTMUECKUE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHHu3MaMu B
OuoreHo3se.

Okocuctema kak OTkpbiTas cucrema (A. Jx. Tencnau). @yHKUMOHaNIbHBIE OJIOKU
OpTraHU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u cetu. Abuorndeckue 0;10ku 3kocucteM. [1oUBBI U WIIBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTelld »dKOCHCTeMBbl. buomacca u TpoOayKIHs. IKOJOTUUYECKHE
MUPaMUIBI YUCE, OMOMACCHI U SHEPTHH.

Jlunamuxa  sxocucmen. Kamacmpoghuueckue  nepecmpotixu. Dnykmyayuu.
HanpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBUYHBIE W BTOPUYHBIC
CYKIIECCHM W WX TPUYUHBI. AHTPONOTCHHBIE BO3JEHCTBHS Ha Ccykmeccuu. KimmakcHoe
coo0rmecTBO. bruopa3zHoobpasue W MOJTHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
COO0O0IIIECTB.

[IpuposHbIe SKOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvbl Mopel U OKeaHos.
Ixocucmemvl myHOp, 1€co8, cmenetl, NyCMbolHb.

AHTpOTIOTEHHBIE JKOCHUCTEMBI. Arposkocuctema. ArporieHo3. Pazmuuusa wMexmay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.



Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opockas diiopa u dayHa.
CunaHTponuM3anusi TropoAckoi ¢ayHel. buomormueckoe W XO3SHCTBEHHOE 3HAYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (DOPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJEHCTBUM  OpraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6u008-30upukamopos (Kiouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, NOMYJALMKA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbIX U AaHTPOIIOI'€HHBIX BO3EHCTBUH.

Mexanusmol  6030elicmeus  3a2pA3HeHUll  pA3HLIX MUNO0E HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabnuupl u cxembl: «CTpyKTypa OHMOIIEHO3a», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIecay,
«JxocuctemMa XBOHHOro jueca», «DyHKIHMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHASA)»,
«DKOJIOTHYECKas MPaMUA YHCET», «IKOIOTHIECKAs MHpaMHIa OMoMacchl», « IKOIOTHIeCKast
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Imociie moxapa», «JKocucTeMa o3epay», «ArpoueHos3», «KpyroBopor BelIeCTB U MOTOK
SHEepruu B arpoueHosey, «IIpumepst ypOoskocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, Uydesia MTHI] U 3BEPEeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENb IKOCHCTEMBI.

IIpakTnueckas padora «/3yyeHue u onrcanue ypoo3KOCHCTEMBD».

JlaGopatopHas pa6ora «l3yuenue pasHoOOOpa3usi MENKHX MOYBEHHBIX YIEHHCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «KCKypcHsl B TUIIMYHBIA OMoreoieHo3 (B 1yOpaBy, Oepe3HsK, €1bHHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

JKCKYpeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast 3kocucTeMa

buocdepa — obmierranerapnast o6osouka 3emii, T/€ CYIIECTBYET HJIM CYIIECTBOBAIA
*u3Hb. Pa3Butue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! 1 ero GyHKIHH.

3aKOHOMEPHOCTHU CyiiecTBoBaHUs Ouocheprl. OcobeHHOCTH OHMochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuecTB U
OMOreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh OMochepnl. [TonsTHe 0 6uoMe. OCHOBHBIE OMOMBI CYIIU: TYHJIPA, XBOWHBIE
jeca, CMElIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphs. KitMmar, pacTuTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS >KHUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOrO TMOTEHIUana H
O6uochepHbIX QYHKIUI.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepranckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocheps! 3eman», «Kpyrosopot azota B nmpupoze», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOE»,
«OcHoBHBIE OWOMBI cymmny, «Kmumatnueckne mosica 3emmm», «Tynmgpay», «Taiiray,



«Cmemannbii - jec», «lllupokonuctBeHHbl Jec», «Crenby», «CaBaHHa», «IlycTbiHS»,
«Tponmueckuii mecy.

ObopynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJOTHYeCcKHe KPHU3UChl M MX MpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouochepy.
3arpsisHeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne mouBsl. OXpaHa MOUYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpPOIIOT€HHOE BO3/ICHCTBME Ha PACTUTEIbHBIA M KUBOTHBIA Mup. Oxpana
PaCTUTENBHOIO U )KUBOTHOI'O MHUpa. OCHOBHBIE MPUHLIUIBI OXpaHbl NMpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubsie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHbBIE IPUHIUITBI YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA U NMPUPObI. PanoHansHoe
IPUPOIONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTHU TII00ABHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €ro BEpOSITHBIC MOCIIEACTBUSI.

Pa3Butve METONOB MOHUTOPUHIA pa3BUTUSL OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccinedosanusi nepexooa K pecypcocoepezaioujeli. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemyl, obecneuusarouue 00CmMyn K UHGOPpMAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeaburumayuy IKOCUcmem u cnocobos 6opbobbL ¢ HUONOBPENCOCHUIMIU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JdemMoHcTpauuu

Tabmuuer w cxembl: «3arpsi3sHeHHE aTMocdepbl», «3arpsizHeHHe TUApochepbI,
«3arpszHenne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble MPHUPOIHBIC
TeppUTOPUNY, «Moienn ypaBisieMoro MUpay.

O6opynoBanue: ¢ororpaduu OXpaHICMBIX PACTEHUH W KUBOTHBIX KpacHOW KHUTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHHSA K pe3yjibTaTaM OCBOCHMS OOYJarOIIUMHCS
IIPOrpaMM CPETHETo O0IIero 00pa30BaHus: JMUYHOCTHbIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI IO OMOJIOTUU BbIJIEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCS  POCCUHCKOW  IpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momueayuu K OOY4eHHI0 OHWOJIOTHM, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCs PYKOBOACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM  yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJIOTMYECKOHW  KYJIBTYpBHI,
cnocodoHoCmu cmagumy eI U CTPOUTH JKU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbI 110 OHMOJIOTHU JTOCTUTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITeNbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, IPUHSATHIMHU B



oOuiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIMO3HaHUS,
CaMOBOCITUTAHUSI U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3MIIMU JTUYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
yYBaXEGHUs, OEpPEe)KHOr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIE€OUI0O U  TpaJuLUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUS yUeOHOTO mpeaMeTa «broiorus» J0HKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  0OIlecTBa,
pacHIMpeHre >KU3HEHHOTO OMbITa U OMbITa JAESITEIIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIHHOUN IEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaIaHCKOro BOCIIHTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YIE€HA POCCUUCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TIPaB M OOS3aHHOCTEH, YBOKEHHE 3aKOHA W
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTH MPHU CO3[IaHUH YIEOHBIX MTPOEKTOB,
pelIeHnn y9eOHBIX U MO3HABATEIIBHBIX 33124, BRITIOJHEHUHN OMOJIOTHUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IIO3UIMI0 IO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE VYUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOT'O
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCUNUCKOMN TPa’KJaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PonnHON, ropmocTy 3a CBOM Kpal, CBOXO
Ponuny, cBOii A3BIK U KYJIBTYPY, MPOIILIOE U HACTOAIIEE MHOTOHAIIMOHATLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMITHUKaM MPUPOJIBI,
JOCTH>KeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUMCKHMX YUYEHBIX B CTAHOBJIEHHWE W pPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHWUHU 3aKOHOB MPUPO/IBI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaeitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUIUCKOTO HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHHS,;

CIIOCOOHOCTh OLICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYHUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOLIEHUWE K CBOUM POJUTENSM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBA TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTaHUs, (GOPMHUPOBAHMSA KYJbTYPbl 310POBbS U
IMOIMOHAIBLHOIO 0JIArONOJIYYHs:

MMOHMMAaHKE U peain3alys 3I0pOBOro U 6e30macHoro odopasa *Ku3Hu (310pOBOE MUTAHUE,
coOI0ZieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3MYEecKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTU TMPaBWJI WHIUBUAYATbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YIPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIHOJEH;

OCO3HaHUE MOCJCACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JCATEIBHOCTH  TEXHOJIOTHUYECKOM M COIUAIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJIHATH
TaKyl J1€ATeJIbHOCTB;

MHTEpEC K pa3nu4HbIM chepam mpodeccrnoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIIei mpodeccuy u peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUU BCEH
JKU3HHU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UICTOUYHUKY KU3HU Ha 3emIle,
OCHOBE €€ CyIIIECTBOBAaHUS;

TIOBBIIICHUE YPOBHS IKOJIOTUYECKOW KYIBTYPBI: MPHOOPETEHUE OMBITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKArOLIEH Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U yTeH UX PEIICHHUS;

CIIOCOOHOCTH UCIIOJIB30BaTh MPUOOPETaEMbIe MPU U3YYCHUH OMOJIOTUH 3HAHUSI U YMEHUS
IpHU pelIeHuu MPOOTEM, CBA3aHHBIX C PALMOHAIBHBIM TMPHPOAOIONIBE30BaHNEM (COOMI0ICHUE
MpaBuJl MOBEIECHUS B IMPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HETIPUATHE ACHCTBUMN, MPUHOCAIIUX BPEI OKPYXKAIOIeH TPHPOIHON cpee,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHUECKHUE MOCIEACTBUS MPEINTPHHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4he Pa3BUTOTO HSKOJOTUYECKOTO MBIIUICHHS, JKOJOTHYECKON KYIbTYPhI, OIBITA
JESATeTLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHMKATUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:



cOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'O MECTA B IOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHNE  S3BIKOBOM W YUTATEIbCKOM  KYIBTYpPbl KaK  CpeACTBa
B3aUMO/ICHCTBHUS MEXLy JIFOJIbMH U TIO3HAHUS MUPA;

MOHMMaHKE CreMU(PUKU OMOJOTMM KaKk HAyKH, OCO3HaHUS €€ poiu B (OPMHPOBAHUU
paLMOHAIBHOTO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LIEIOCTHOTO IPEICTABICHUS 00 OKpPYyKaroLeM
MHpE KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M O0mecTBAa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHNH MPOOJIeM COXPaHEHHS IPUPOIHOTO PAaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUII COBPEMEHHOM LUBMIIM3ALUU: 00eCTeueHUs
HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penate pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOMCKA MyTEH BBIXOJa U3 TI00aIbHBIX
9KOJIOTHYECKUX MPOoOIeM U oOecTiedeH s epexo/ia K YyCTOHUYMBOMY Pa3BUTHUIO, PAIIHOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTUYECKUX 3HAHUH B IEJISX IMOBBIIICHUS OOIIEH
KyJbTYpPBI, ©CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAIHHOM
IPaMOTHOCTH 00ydaromuxcsi, GoOpMHUPYEMOil TpU U3y4eHUH OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METO/OB MO3HAHMWsS, UCIONB3YEeMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ui aHamu3a M OOBSICHEHUS SIBJICHHM
OKpYXXAIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOUYCHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIUXCS TaHHBIX C IIETbI0 MOJTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTHYECKHE 3HAHHS Ul PEIICHHS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HaHME [EHHOCTH HAYYHOW JEATENbHOCTH, TOTOBHOCTh OCYILECTBISTH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIE Pe3yNIbTaThl OCBOCHHS YU4eOHOro TpeaMera «BHoyorHsy BKITIOYAIOT:
3HauUMMBbIE JUIS  (OpMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHWS, HCITOJIb3yEeMBIX B €CTCCTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIA (aKT, MPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJIOBaHHEe, HAOIIOJIEHUE, U3MEpPEHUE, SKCIIEPUMEHT W JIpYTHe); YHHUBEpCaIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIOCOOHOCTh 00ydJaronmxcst WCIIOTh30BaTh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

B pesynpraTe um3ydeHuss OHWOJIOTHM Ha YpPOBHE CpEAHETO OO0IIero oOpa3oBaHUS Yy
obyyJaromierocss OynyT copMUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCATBbHBIC yueOHBIC IEHCTBUSI,



KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS 1EATEIBHOCTb.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOSGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBiajeHne YHMBEPCAIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENTFHO (POPMYJIMPOBATH M AKTyaJIM3HpPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEGHUU 3HAHUI MNPUEMBI JIOTMYECKOTO MBIIUICHUS (aHanmu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0OOOIICHUS), PACKPBIBATH CMBICI OHOJOTHYECKHIX
HOHATHUH (BBIIENIATH UX XapaKTEPHBIC MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMH);

ONpeAENATh LENH NeATeNIbHOCTH, 3aaBasl MapamMeTpbl U KPUTEPUH HX JOCTHXKECHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LEJISIMH;

UCIOJIBb30BAaTh OMOJIOTUYECKUE MOHATUS IS OOBSICHEHUS (aKTOB W SIBICHUU KHUBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPENICTBA JUISl TIPEICTABICHUS CYIIECTBEHHBIX CBS3CU U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH peIIeHHs [poOJeMbl ¢  y4ETOM  aHamM3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBHS:

BJIQJIETh HABBIKAMU y4eOHO-MCCIIEOBATENLCKOW U MPOEKTHOW JIEATEIIbHOCTH, HaBBIKAMU
paspelieHus npodseM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHCKY METO/I0B
pelLIeHHs MPAKTUYECKHX 33a/1a4, TPUMEHEHHIO Pa3InYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIe BUABI AESITEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAINH, MPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalHsAX, B TOM YHUCIE TPH
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

(hopMHUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATENbHON JCATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYUHHO-CIICICTBEHHBIC CBS3M M aKTyalU3UpOBAaTh 3aJadyy, BBIABUTATh
TUIOTe3y €€ pelleHHs, HaXOAWTh AapryMeHThl Uil JOKa3aTelbCTBA CBOUX YTBEpIKICHHH,
3a]1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJM3UPOBATh TIOJIYYEHHBIE B XOJ€ PEIICHHS 3aaud Pe3ylIbTaThl, KPUTHYCCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;



OCYILLIECTBIIATh li€JICHANPABICHHBIA MOUCK NEPEHOCAa CPEJCTB M CIIOCOOOB JIEHCTBUA B
po(hecCHOHATLHYIO CPEey;

yMETh TEPEHOCUTh 3HAaHUS B I[O3HABATENBHYI0 U MIPAKTHYECKYI0  00JacTu
AKHU3HENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIC WJCH, MpPEUlaraTh OPUTHHAIbHBIC TOAXOIbl M PpEIICHUs, CTaBUTh
npoOJIeMbl U 33]a4H, TOMYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTUPOBATHCSI B Pa3IMYHbIX MCTOYHMKAX MH(oOpMaiuu (Tekcre yuyeOHOro mocoodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3IUYHBIX BHIOB U (HOpM
IPEJCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GbopMynMpOoBaTh 3ampochl M NPUMEHSTh pa3iIM4YHbIe METOABI IPHU IMOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

NpUOOPETaTh OMBIT UCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcCTaBIE€HUS OUOJOTHYECKOM
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOIb30BaTh HAyYHBIA SA3BIK B KAueCTBE CPEACTBa MpuU padboTe ¢ OMOIOTHYECKOM
uHpopMaLuell: IPUMEHATh XUMHUYECKHe, (PU3NYeCKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABaHWS W 3alIUThl WHpOpManuy, HHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oO1enmue:

OCYIIECTBIISITh KOMMYHHKAIIH BO BCEX c(epax KU3HM, aKTUBHO Y4aCTBOBATH B AMAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs IIpeJylaraeMoi 3ajadyM, YYWUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOMICHWS, TMOHMMATh 3HAYEHUE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MIE€PETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHMsI C MCIIOJIB30BAaHMEM S3bIKOBBIX
CpPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HMCIIOIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUIYaIbHON pabOTHI MpH
peleHn OMONIOTNYeCKOl MpoOiieMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOH 3a/1auH;

BBIOMPATh TEMaTHKy M METOJbI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;



MIPUHUMATh LI€JI1 COBMECTHOM [JE€ATEIbHOCTH, OPraHU30BBIBATH W KOOPAUHUPOBATH
JEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUM, PaCIpElesATh POJH C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJIa U KaXKJAOr0 YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHbIX CUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OgyajeHne YHMBEPCAJIBbHBIMH PeryJsiTUBHBIMU AeiiCTBUAMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIeM U UX pELICHUS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IOCTYNKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (QOPMYIHMPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PEIICHUsI MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYAaLlHsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIHUPOKOW OJPYIUIMH B Pa3HBIX
00JacTsIX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HAaBbIKAMU MO3HABATENbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX JAEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, CIOIb30BATH MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apr'yMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsITHE CeOsl U APYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIU3€E PE3YIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpeameTHBIE pe3ynabTaThl OCBOCHHS CONepkKaHHUs ydeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI HA o0ecniedeHre MpoPMIbHOTO 00yIeHHST 00yUJaromuXCst
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue ais OWOIOTUM HaydHble 3HAHUS, YMEHUS H



CrocoObl  JICHCTBUNM TIO OCBOCHHUIO, WHTEPIPETAMM W MPeoOpa3OBaHUIO 3HAHWUW, BUJIBI
NEeSITeILHOCTH 10 TOJMYYEHHIO HOBBIX 3HAHMN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl MPEACTABIEHBI 110 F0J1aM
WU3Y4CHHUS.

IIpenmerHble pe3ynbTaThl OCBOEHHUs ydyeOHoro npeamera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUU €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPUPOJABI U
peLeHny IpodIeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIA/I€ POCCUHCKUX U 3apyOexHbBIX
yU4€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHHE CHUCTEMOM OHMOJOrMYEecKHX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIIne
Ouosornyeckue TEPMHMHBI M IMOHATUSA (KHU3Hb, KJIETKA, OpraHW3M, MeTaboyii3M, FOMEeocTas,
CaMOpEryJisiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierounass Tteopuss T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOIroo0pa3usi U MPOUCXOXKAEHHUS KYJIbTYpHBIX pacTeHUil), 3aKOHbI (€JMHOOOpPa3Hs NOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIICIJIEHHUS], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctu H. WM. BaBuiosa), npuHIumbI
(KOMILJIEMEHTapHOCTH);

BJIaJIeHHE OCHOBHBIMM METOJIaMH Hay4YHOT'O IO3HAHUS, UCIOJIb3yEeMbIX B OMOJIOIMUECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYLUIECTBEHHbIE MIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uHcie OakTepuid, rpubOB, pacTEHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, IPOTEKAIOIMX B OpraHU3Max pacTCHWM, JKUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOILIECCOB: OOMEHa BemecTB (MeTaboIu3M), MPEeBpAIeHNUs SHEPTUH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOre€HEe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXAY OpraHOWJAMHU KJIETKH U UX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpraHoB M HX
GyHKIUAMH, MEXAY 3TanaMu OoOMEHa BEIIEeCTB, ATallaMM KIJIETOYHOTO LMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTOpaMH CpeJbl OOUTAHUS;

YMEHHE BBIABIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCJIE PAacTEHUH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CHCTEMATHUECKUX TPYIIIL;

YMEHHUE peliaTth OMOJIOTMYECKHEe 3aJ[aud, BBIABIATH MPUYMHHO-CIIEACTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTHYECKMMH TpOIECCaMUd U SBJICHUSMH, JellaTh BBIBOJABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;



YMEHHE BBIABUIATh THIIOTE3bI, MPOBEPATh HMX OJKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1eNb UCCIeT0BaHMS, aHATM3UPOBATH MMOJIYICHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOTHUH, SKOJOTHUU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHUE OIICHWBAaTh JSTHUYECKUE AaCMEKTHl COBPEMEHHBIX HCCIEIOBaHUNH B 00JacTu
OMOJOrMM M MEIULMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpPaBICHHOE
M3MEHEHHE TeHOMAa U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBINA BBIOOP Oyayiel npodeccuoHaNbHON e TeIbHOCTH
B o0nactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
MUIICBONM TMPOMBINUICHHOCTH, YIIyOJSATh TIO3HABATEIbHBIM WMHTEPEC, HANpaBICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIONIEH mpodeccud U MPOJOIKEHHE OHOJIOTHYECKOTO
00pa3oBaHMs B OPraHU3ALUIX CPETHET0 MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHMUs.

[IpenmerHbie pe3ynbTaThl OCBOEHHUs yueOHoro mpeamera «buonorus» B I1 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(bOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHUH BOIPOCOB
PAIMOHATILHOTO TPHUPOIONONIB30BaHUSL, M B (OPMUPOBAHWUU IICHHOCTHOTO OTHOIICHHS K
npupose, oOLIECTBY, YENOBEKY, O BKIIAJe POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOW OMOJIOTMYECKHX 3HAHMA, KOTOpas BKIIOYAET ONpPEICICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAraloMUX OHOJOTHYECKUX TEPMHUHOB W TOHSATHH (BHI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonronHas Teopus Y. JlapBuHa,
CUHTeTHuecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacra K. M. bopa), mpasuna (Munumyma FO. JInbuxa,
HKOJIOTMUYECKOM MUpaMUIbI SJHEPTUH ), TunoTe3sl (runoteda «mupa PHK» V. 'unbepra);

YMEHHE BJAJIETh OCHOBHBIMH METOJAAMHM HAyYHOTO TMO3HAHUS, HCIOIB3YEMBIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMMCAHHE, W3MEpPEHUE,
HaOJII0ZICHUE, PKCIIEPUMEHT), CIIOCO0aMHU BBHISIBJICHUS W OLICHKH AHTPOMOTEHHBIX M3MEHEHUW B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPU3HAKH: BUAOB, OHMOTEOIIEHO30B, DKOCHCTEM U
O6uoctepsl, CTaOMIM3UPYIOLIETO, MABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro oT0opa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHusl, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, uyepeloBaHUs
HaIlpaBJIE€HUH HBOJIIOIUHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

yMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXIY TMPOIECCAMU JBOJIIOIUH, JBIKYIIUMHU
CHUJIaMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCHCTEM M TMPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISBIATH OTJIMYUTENbHBIE MPU3HAKA J>KUBBIX CHCTEM, MPUCIIOCOOICHHOCTH
BUJIOB K cCpene oOuTaHus, aOMOTHYECKMX U OHOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTE€HHBIX U3MEHEHHH B SKOCHUCTEMaxX CBOEH
MECTHOCTH;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIOIINE apTyMEHThI, OUOJIOTHUECKYI0 TEPMHUHOJIOTHIO
U CHMBOJIMKY U1 JOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HBIX CHCTEMAaTHYECKHX TpYIII,



B3aMMOCBSI3M OPTraHU3MOB W Cpebl OOMTAaHWs, SIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOO0Opa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
4eJI0BEYECTBA,;

YMEHHUE peliath OHOJIOTMYECKHE 3aJaud, BBIABISATH NPUYNHHO-CICIACTBEHHBIC CBSI3U
MEXy HCCIEAYEMbIMH OWOJIOTUYECKUMHU TIPOIIECCAMH W SIBIICHHSIMH, JIeiaTh BBIBOIBI U
IPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboTHl, COONI0ATh MpaBUiIa MpPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, IMPOBEPATh HMX OSKCIECPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys 1eNb UCCIIeI0BaHN, aHATM3UPOBATh MOJYUYCHHbIE Pe3yIbTAThI U I€1aTh BHIBOKI;

YMEHHE y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOTHH, SKOJOTHU H
MEIUIUHE, MPOBOJAMMONM Ha 0a3e NIKOJBHBIX HAyYHBIX OOMIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMEHHUE OLEHHBATh THUIOTE3bl M TEOPHH O NPOMCXOXKACHUH >KU3HH, YEIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIIOCO0axX MPEJOTBPALICHHUS TII00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATH OCO3HAHHBIN BBIOOp Oyaymiei mpodecCuoHaANTbHOM IeATeIbHOCTH
B o0Omacth OWOJOTHH, DSKOJOTHUH, NPUPOAONOIb30BAHUS, MEAMLIUHBI, OHOTEXHOJIOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUINEBOW NPOMBIIUICHHOCTH, YIIyOJIsATh
NIO3HABATENIbHBIA WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npopeccud M TMPOJOIDKEHUE OHOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3AlUAX CPEIHETO
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Koutpoabubie IlpakTnueckue (unppornic)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 1 buomxorexa OK
Ve https://m.edsoo.ru/7f41¢c292
2 JKuBbie cuCcTEMBI M UX U3yUYEHUE 5 bubmmorexa LIOK
v https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
b 4 .
3 HOIOTIA IICTIH 05 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 XuMu4eckasi OpraHu3anusi KIETKH 11 1 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
1 1 2
> CTpoCHHe I GYHKIUI KTk 0 https://m.edsoo.ru/7f41c292
6 OOMeH BelIeCTB U NMPEBpaIlEHUE SHEPTUN 11 1 1 bubnnorexa [JOK
B KJICTKE https://m.edsoo.ru/7f41c292
7 Hacnencteennas uadopmarnus u 10 1 05 bubnmnoreka [JOK
peanuzanus €€ B KIETKe ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
X 7 7 1
8 HISHCHHBIH HHICT KIETICH https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
9 18 1 1.5
CTpOCHI/Ie " (I)YHKLII/II/I OPTatsmon https://m.edsoo.ru/7f41c292
bub OK
10 Pa3mMHOX€EHME U pa3BUTHE OPTaHU3MOB 10 1 1.5 https:/ /ml.de dJ:ﬁ((;.TreuI;; fI;‘r[ 16292
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 4 0.5 but6mmoreka [IOK
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WU3MEHYMBOCTH OPTraHU3MOB https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
12 1 1 4
3aKOHOMEPHOCTH HACIEACTBEHHOCTH 6 https://m.eds0o.ru/7f41c292
bu6nmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 httos://m.edso0.ru/7f41c292
bubnunorexa LIOK
14 r 7 1
cHeTHi deroseia https://m.edsoo.ru/7f41c292
15 Cenekiusi opraHu3MOB 6 1 Bubmmorexa LIOK
T Op https://m.edsoo.ru/7f41c292
16 buoTexHOIOrusA U CHUHTETHYECKAas 5 05 bubmuoreka [{OK
Onosnorus ' https://m.edsoo0.ru/7f41c292
bubnunoreka LIOK
17 P 1 1
C3CPBHOC BpentA > https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 136 8 18
MMPOT'PAMME
11 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne i/m Kourpoabubie IIpakTnueckue
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
1 3apoKIEHUE U pa3BUTHE 6 bubmuoreka [JOK
HBOJIIOIIMOHHBIX MPEJICTABICHUI B OMOIOTHH https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
2 M & 1 1 1.
HKPOIBOIONHA H £€ PesyIbTathl > > https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
3 M & 10 0.5
BXPOIBOTIOLHA H €€ PesymbTathl https://m.edsoo.ru/7f41cc74
4 [IpoucxoxkaeHue 1 pa3BUTHE KU3HU HA 17 1 1.5 bubmuotexa [JOK
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3emiie

https://m.edsoo.ru/7f41cc74

HpOI/ICXO}K,I[eHI/IC YCJIOBCKaA —

bubnmoreka [IOK

14 1
AHTPOIIOTEHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTHsl — HayKa o
B3aMMOOTHOILIEHHUSX OPraHU3MOB U 4 05 bubnuorexa [IOK
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaroIei ' https://m.edsoo.ru/7f41cc74
cpenoit
bubnuoreka [{OK
Opranusmsl 1 cpeia 0OUTaHus 12 15 https://m.edsoo.ru/7f41cc74
DKOJIOTHS BUJIOB U HOMYJISIUI 10 0.5 brbmmorexa LIOK
A Y ' https://m.edsoo.ru/7f41cc74
DKOI0TrUs COOOIIECTB. DKOJIOTHUECKHUE 14 05 bu6nmorexa LIOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
10 b — 7
HoC(hepa — rI00anbHAs JKOCHCTEMa https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
11 q 7
CHOBEI I OKpyRatofiast cpesta https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
12 P 20
CICPBHOC BpEM https://m.edsoo.ru/7f41cc74
OBUHIEE KOJIMYECTBO YACOB 11O 136 75

ITPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYHEHUKA

1. buonorus. 10 knacc: YueOHuUK 1151 00111€00pa3oBaTeIbHBIX OpraHU3aIIiN:
yrayosieHHbI ypoBeHb/ iof pen. B.B. [Taceunuka. - M.: [Ipocemenne, 2019. — 336 c.: ui. -
(JIuams >xu3HN).

2. buonorus. 11 knacc: YueOHUK 1151 00111€00pa3oBaTeIbHBIX OpraHU3aIIiN:
yrayoseHHbIH ypoBeHb/ 1o pen. B.B. [Taceunuka. - M.: [Ipocsemenue, 2019.- 320 c.: ui. -

(JIuaMs xU3HN).

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL

1. AembsinkoB E.H. buonorus. 10-11 kmaccsl: yrinyOJIeHHBIH ypOBEHb: COOPHHUK
3a]a4 U ynpaXHeHU: yueOHoe mocobue i odeoOpa3oBarenbHbix opranu3anuii/ E.H.
HembsakoB, A.H. Co6ones. — 3-¢ uza. — M.: [Ipocsemienue, 2021. — 159 c.: un.

2. lembsinkoB E.H., coboneB A.H., Cymaroxun C.B. COopHuK 3a1a4 o 0o01mei
ouogorun. 9-11 xmaccel. — 2-e u3a. — M.: BAKO, 2019. - 272 c.

3. Kupunenko A.A. buonorus. 10-11 k. ITorotoBka k BcepoCCUHCKUM
IPOBEPOUYHBIM paboTaM: yueOHo-MeToandeckoe nocooue/ A.A. Kupunenko. — Pocros v//1;
Jlernon, 2019. — 112 c.

4. Kupunenko A.A. buonorus. EI'2-2022. Tematuueckuii TpeHuHr. Bee Tumel
3agaHuii: yueOHoe nmocodue/ A.A. Kupuinenko. — Poctos u//1: Jlernon, 2022. — 384 c.

5. Jlepuep I'.1. EI'D 2023. buonorusi: coopuuk 3aganuit: 600 3axanuii ¢ orBetamu/
I".W. Jlepnep. — Mocksa: Okcmo, 2023. — 256 c.

6. Hukummosa E.A. buonorus. Pemenne 3ajannii HOBBIILIEHHOTO U BEICOKOTO YPOBHS
cinoxkHoctu. Kak monyunts MakcuManbHblid 6amt Ha EI'D, Yuebnoe nocobue./ E.A.

Huxkumosa, T.A, Manamibsas. — M.: U3natensctBo «HTenexkt-Lentpy», 2021. — 152 c.



7. CunroumH A.A. Pentenue 3amay no reseruke/ A.A. CHHIOIIUH. — 2-¢ u3d. — M.:

Jlabopatopus 3nanuit, 2021. — 153 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. bubnuoreka [{OK https://m.edsoo.ru/

2. Www.bio.nature.ru - Hay4Hbie HOBOCTH OHOJIOTHH

3. http://ebio.ru/ - snexTpoHHBIN yueOHUK «BUOTOTH

4. https://reshu-ege-oge.com/ege biologiya.html

5. https://100ballnik.com/

6. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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