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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yae6HOMY Tipeamety "buonorus” (nanee - OMOJIOTHs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-3
«O06 obpaszoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmenuuu mpenogaBaHus
ydaeOHoro npeamera «bHoIorus» U OCHOBHBIX TMOJIOXKEHUN (enepanbHO pabodel mporpaMMbl
BOCIIMTaHUS.

VYuebnsiit npenmet «buonorus» yriyonénnoro yposus usyuenus (10—11 kimaccesr) sBiseTcs
OJIHUM M3 KOMIIOHEHTOB IpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble IpeaMeThl». CoryacHo
nonoxerusMm OPI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBISIOTCA crocoboM auddepeHnnanuu oO0ydeHUss Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHUs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEK/Y OCHOBHBIM OOIIMM, CPEIHUM
o0ImKM, cpeIHUM MPO(ECCUOHATBHBIM U BhICIIMM 00pa3oBaHueM. B To jxe Bpems Kaxabli u3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pEUICHUE
00pa30oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH 00JacTH HAaydHOTO 3HAHMSA,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHOMN, SKOJIOTHEH, TICUXOJIOTHEN, CIIOPTOM MJTM BOCHHBIM JIEJIOM.

[Iporpamma no yue6Homy npeametry "buonorus" naér mpeactaBieHUe O LETU W 3a1adax
u3yueHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeiessieT 00s3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYpHUpOBaHUE MO pasjeliaM U TeMaw,
pacrpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCeI0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onarosapst 4emy MpocMaTpUBAETCs HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKIX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOTO OTHOIICHHS K OKPYXKAIOIIeH NMpUpOAHON cpene. B mporpaMmMe mo OMOJIOTHH TakkKe
MOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuii @I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3ybTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Y4€OHO-TIO3HABATENBHON JEATENBHOCTH O0y4aroluXcs MO
OCBOCHHMIO COJIEp>KaHUsI OMOJOTMYECKOro O00pa3oBaHWsS HAa YPOBHE CpPEIHEr0 OOIIEro
o0Opa3oBaHusl.

VYuebusiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIAeT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTHPOBAH HA PACIIUPEHUE U YriyOleHue 3HaHui
00yJaroImuxcst 0 AKHUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH, SMOPUOTIOTHH
U OHOJIOTMU pPa3BUTHUS, TCHETUKH, CEJIEKIIMHU, OMOTEXHOJOTHH, HBOJIIOLMOHHOIO YYEHUS U
DKOJIOTHH.

Nzyuenune yuebHOro npeamera «buosorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroIuXcs K MOCIEYIOIEeMY MOTyYeHHI0 OMOJIOrHYeCKOTro 00pa3oBaHMs B By3ax
U OpraHu3alusaX CpelHero mnpodeccuoHaIbHOro ooOpa3oBaHus. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJYYEHHBIX MPU HM3YYCHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKMX pa3esoB OHOJIOIMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 kiaccax 3T 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacCIIMPEHbl U yriIyOJIeHbI
Ouosiornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTMUYECKHE CBEIECHUS
MPUKIIATHOTO M TOUCKOBOTO XapaKTepa, KOTOPhlE MOKHO HCIOJIb30BAaTh KaK OPUEHTHPHI JJIs
nocienyromero Beidopa npogeccun. BozMokHa Takke MHTErpanst OMOJIOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIMMU 3HAHUSIMHU, MMOTYICHHBIMI O0YUYAIOTUMUCS MIPU U3y4YeHUH (DU3UKHU, XUMUH,
reorpauu ¥ MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenMery "buomnorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosiorumu. COTjlacCHO MM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'0 YPOBHSI OpraHU3alluH,
OBOJIIOIIMKA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHsS OHOJOTHYEeCKOro pasHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJIEKYISPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHU M CHUHTETHYCCKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOYy4YalolUXCsl MO OOTaHUKE, 300JO0THH, aHATOMHU,
dbusnonornu venopeka. B 11 kiracce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI YKOJIOTHH H
ydeHue o omocdepe.

YueOuplii mnpeamer «buonorus» mnpuszBaH OOECHEUUTh OCBOCHHE OO0YYarOIIMMHCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, MWW, NPUHIMIOB M TPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHUpa, 3HaHUH O CTPOEHHUH, MHOr0o00Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIMU, OWOIEH03a, SKOCHCTEMbI, O BBIJAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOTUU, MPUKIATHBIX aCIEKTax
Ouosiornueckux 3HaHWi. J[Jig pa3BUTHUS W MOJJEpKaHUsI MHTEpeca 00y4aromuxcs K OMoIorun
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COACPKaHUHU MIPOTrPAMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHN CTAaHOBJICHHMS W Pa3BUTHsSI TOW WM MHOU
o0nactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

Henb n3ydenus: yuebnoro npenmera «buonorus» Ha yriryOJaEHHOM YpOBHE — OBJIaJIEHUE
0o0y4JarIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOW OpraHU3alMd >KHUBBIX CHCTEM
pa3HOro paHra M MpuoOpeTeHne yMeHUI UCII0Ib30BaTh 3TH 3HaHUS B (POPMUPOBAHUH HHTEpeca K
onpenenéHHoi obnactu npodecCUuoOHATBHON NEeATEIbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOn€HHOM ypOBHe
o0ecreunBaeTcs peLIeHuEM CIeIyIOIUX 3a/au:

OCBOEHHUE 00YyYaIOIIUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpUsX, KOHILENUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IPaBWIIAX, COCTABISAIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpPraHu3M, MOMYJSALus, BUA, OHOreoLeHO3,
6uocpepa); 0 BBIIAIOUINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEA0BAHUAX B OMOJIOTHH;

O3HaKOMJICHHE  OOydalommxcsi €  METOJAaMH  [IO3HAHWS  JKUBOW  NPHUPOJIBIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OMoJioruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OWOJNIOTHHN,  TAJCOHTOJOTMH, OKOJOTHH); METOJAaMH  CaMOCTOSATENBHOTO  TPOBEICHHS
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIEPUMEHT, MOJEIIMPOBAHUE);

OBJIaJIcHNE OOYJalOUIMMUCS YMEHUSAMH: CaMOCTOSATENIbHO HAaXOJWTh, AHAIN3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYIO HH()OPMALIMIO; TIOIb30BaThCs OMOJIOTUYECKON TEPMHUHOJIOTHEH U
CHMBOHHKOﬁ; YCTaHABJIMBATb CBA3b MCKIY Pa3BUTHEM OMOJIOTHH U COIIMAaJIbHO-39KOHOMHWYECCKNMHU
¥ DKOJIOTUYECKUMH MTPOOIEMaMH YeJIOBEYECTBA; OLICHUBATH MIOCIEICTBHS CBOCH JICITEIILHOCTH T10
OTHOILICHUIO K OKpPYXAaIOIIeil NpUPOTHOH cpene, COOCTBEHHOMY 3I0POBBIO ¥ 3JIOPOBBIO
OKpYXXAIOUIMX JF0/IeH; OOOCHOBBIBATH M COONIOJATh MeEpbl MPOQUIAKTHKH WH(EKIMOHHBIX



3a0o0JeBaHMi, MpaBUJIa TOBEACHUS B NPUpPOAE U obecredeHus: 0e30MacHOCTH COOCTBEHHOU
KHU3HEICATSIIFHOCTH B YPE3BBIYANHBIX CHTYalUsIX HPUPOTHOIO M TEXHOTEHHOT'O XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuTHE Y O0yYarOMIMUXCSI MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Mpolecce
3HAKOMCTBA C BBIJAIOUIMMHUCSA OTKPBITUAMHU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pelraeMbIMH €10 MPOOJIeMaMH, METOJO0JIOTHEH OHMOJOrMYECKOTrO0 HCCIIEAOBAHUS, IPOBEICHUS
SKCHEPUMEHTAJbHBIX WCCIEAOBAHUM, pelleHus OMOJIOTMYECKUX 331ad, MOJAEIMPOBAHUS
OMOIOrMUECKUX 00BEKTOB U MPOLECCOB;

BOCIIHUTAHHUE Y OOYYarOMIMXCs [ICHHOCTHOTO OTHOIICHUSI K JKUBOUM MPHPOJIE B IEIOM H K
OT/IENbHBIM €€ OO0BeKTaM | SBJICHUSAM; (OpMUpPOBAHUE IKOJIOTHYECKOH, TEeHETHYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHre 00yJaroIUMHUCI KOMIETEHTHOCTH B PAIllHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmronieHne TpaBUJl TOBEJCHUS B IIPUPOJIE, OXPaHbl BHJIOB, JKOCHUCTEM, OHOCOhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHUS Mep
npodunakTuku 3a00aeBaHmil, o0ecreueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS OMOJIOTUICCKIX
3HAHUU U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHME YCJIOBHUH JUIsI OCO3HAaHHOTO BbIOOpa OOYYaIOUIMMMCA HHIMBUAYAJIbHON
00pa30oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCUHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAIBHBIMA HHTEpecaMH M TMOTPEOHOCTIMHU
peruoHa.

OO01iee 4yMCIIO YacoB, OTBEJIEHHBIX HAa HM3y4yeHUE OHMOJOTMU Ha YIJyOJEHHOM YPOBHE
cpeaHero obmero oopasosanusi, cocraister 204 yaca: B 10 kiracce — 102 gaca (3 gaca B He/ielo),
B 11 xiacce — 102 yvaca (3 yaca B Heneno).

OT60p opraHu3alMOHHBIX (HOPM, METOZOB U CPEJICTB 00yUEHUST OMOIOTUN OCYIIECTBIISETCS
¢ yuéroMm crienupuKa €ro CoAep KaHUs M HAMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNnbHBIM YCIOBHEM NPU OOyYE€HUU OMOJIOTUU Ha YIJyOJEHHOM YpOBHE SIBISIETCS
MpPOBEICHUE J1Aa0OpaTOPHBIX U TMpakTHUeckux padoT. Takke ywacThe oOydarmmxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NUCCIIEA0BATENIbCKUX Pa0OT, TEMAaTHKA KOTOPBIX OMpeAeseTcs
YUHTEJIEM Ha OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOAHBIX
YCIIOBUH.

COJAEP/KAHUE OBYYEHUA
10 KUIIACC

ConepkaHve  MpPOTpaMMBbl,  BBIJICJICHHOE KYpCcU8OM, HE  BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utoropoi arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka



COBpeMeHHaH OMOJI0rus — KOMIIJIEKCHAs HayKa. KpaTKaH HUCTOpUA Pa3BUTUSA OMOJIOTHH.
buonornueckne HayKM W H3Yy4Ya€MBbIC HMU HpO6HCMBI. CDyHI[aMeHTaHBHBIe, IMPUKIAAHBIE U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHN B O1oI0THH.

3nayenue OuoMOoruM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6uoaorueil. 3HaueHue OUOIOTUHU B MPAKTUUECKON 1€ATEeIbHOCTH
YeJI0BEKAa: MEAMIIMHE, CEJIbCKOM XO035IMCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IPUPOIBIL.

JdemMoHcTpanuu
Hoprpetst: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. [apseii,
I'. Mennens, B. W. Bepnanckuii, WM. II. [laBnoB, M. W. Meunuxos, H. W. Basunos, H.

B. Tumodees-Pecorckuii, [I)x. Yorcon, ®. Kpuxk, /I. K. benses.

Tabnuuel u cxembl: «CBA3b OMONOTUU C APYTUMU HayKamu», «CuctemMa OMOJIOTHYeCcKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHUE

’KuBbIe cuCTEMBI KaK npeaAMET U3YUCHUA ouoaoruu. CBOMCTBA JKMBBIX CHCTEM: CANHCTBO
XUMHYECKOIo CocCraBa, AUCKPCTHOCTL MW HECJIOCTHOCTH, CJIOXKHOCTH H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpraHmn3anus, CaMOBOCIIPOU3BECACHUC, pa3apaxKumMocCTh,
HN3MCHUYUBOCTDL, POCT U Pa3BUTHUC.

YpOBHM OpraHu3alyMd JKUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBBI,
OpraHU3MEHHBIM, MO YJISIMUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTCOIIEHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, Mpoucxoasimye B KHUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH JKUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTaHU3AIUU.

Nzyuenune xuBbIx cucreM. Metonbl Ononornueckoi Hayku. Habmronenue, nsmepenue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe o0 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsaTHE BHIOOPKHU U €€ J0CTOBEepHOCTh. Pa3bpoc B Ononornueckux AaHHbIX. OleHka
JIOCTOBEPHOCTH TMOJIYYEHHBIX PE3yJIbTAaTOB. [[pUUMHBI MCKAKEHUS PE3YNIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabnuiel 1 cxembl: «OCHOBHbIE TpPHU3HAKU JKU3HW», «buoNOrnueckue CUCTEMbI»,
«CBolicTBa )XKMBOI MaTepum», «YPOBHU OPraHU3AIMH )KUBOM NpUpPoab, «CTpoeHue KUBOTHON
KIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos»,
«buocdepar, «MeToabl U3ydeHUs KUBOH IPHUPOJIBD».

O6opynoBanue: m1aboparopHoe  O0OpyIOBaHWE Ui  MPOBEICHUS  HAONIOJCHUU,
WU3MEPEHHI, SKCIIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «Hcnonp30BaHue PAa3IMIHBIX MCTOAOB IIPU U3YUYCHHUU KUBBIX
CHUCTEM».



Tema 3. BuoJsiorus KieTku

Krnerka — cTpykTypHO-QYHKIIMOHANIbHAS €IMHULA KUBOT0. IcTOpHs OTKPBITHS KIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBanu, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoabl MOJEKYISPHOM M KJIETOYHOW OMOJIOTHH: MHKPOCKOINHUsS, Xpomartorpadus,
anekTpodope3, MeTOJ, MEUYeHbIX aToMOB, AudQepeHuuanbHoe  HEeHTpUdyrupoBaHue,
KYJIbTUBUPOBaHUE KIIETOK. M3y uenue QurcuposanHuix K1emoK. OneKTpoHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. llIneiinen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
pa3BUTUS METOJIOB MUKPOCKOITUI.

O6ODVI[OBaHI/IeZ CBETOBOM MHUKPOCKOII, MUKPOIIPCIIapaTbl PACTHUTCIIbHBIX, XMUBOTHBIX H
6aKTepI/IaJ'IBHBIX KJICTOK.

IpakTnyeckas pa6ora «/3yueHue MeTOIOB KIETOYHOH Ouonorum (xpomarorpadus,
anekTpodopes, muddepennnansaoe nentTpudyruporanue, [ILP)».

Tema 4. XuMuueckas opraHusanvs KJICTKHA

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOJIEMEHTHI. Boja u e€ posb
KaKk pacTBOPUTENA, pEareHTa, y4dacTHe B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYIISLIHH.
MunepasnbHbIe BellecTBa KJIETKH, UX Onojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BemiecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIOTHBIH
cocraB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuunas cTpykTypa Oenka, mentuaHas
CBsi3b. BTopuuHnas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa OeNKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkium 6enkoB. [Ipuonui.

VYrneBonbl. MoHOCaxapu/ibl, aucaxapujibl, OJUrocaxapuiibl W monucaxapuisl. OOmmit
IUIaH CTPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YriieBoAoB. buonorundeckune QyHKINUN
YTJIEBOJIOB.

Jlumunel.  I'mapodunbsHO-THIpOdOOHBIE  cBoMcTBA.  Kiaccudukauus — IUNUOB.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJYIPOHHUIIAEMOCTb.

Hyxkneunoseie kucnotel. [JHK u PHK. Ctpoenune HyknenHoBbIx KuUCIOT. HykneoTuasbl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kiiertke.

Crpoenne Mosnekynbl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonornueckue
¢yukun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (YHKIUMHM B KIeTKe. /[pyeue
HyKieo3uompugocgamul (HT®). CexBeHUpOBaHHE JHK. Memoout 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CtpykTypHasi OMOJOTHs: OMOXMMHYECKHE U OMO(PU3NYECKUE HCCICIOBAHUS COCTaBa H
NPOCTPAHCTBEHHOW CTPYKTYpbl  Omomouiekyn. Modenuposanue cmpykmypvl U QYHKYuil
OUOMONEKY U ux Komniekcos. Komnvromepnulil Ouzaiin u opeanuieckuti Cunme3s OUOMONIEKYL U UX
HenpupoOHbIX AHAL0208.

JdemoHcTpauuu

[optpetst: JI. TTonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, @. Caurep,
C. lIpy3unep.

[Inarpammsel: «Pacrpenenesye XMMHYECKUX  DJIEMEHTOB B HEXKHMBOM  IIPUPOAEY,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabinIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOAbI», «BemecrBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
mnunoBy», «HykienHoBslie KUCIOTEIY, «CTpoeHne MoieKynnbl ATD».

O6ODVI[OBaHI/IeZ XUMHYCCKad Iocyaa u o60pyﬂ03aHHe.

JlaGopaTopuas padora «OOHapyxeHue OeNKOB € OMOLIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlabopaTopHas padora «lccnenoBaHue HyKJIIEMHOBBIX KMCIIOT, BBIJICICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CTpoeHne n pyHKIIUM KJIETKHU

Tumnel KJIETOK: OYKapUOTHUYCCKas U IMPOKAPpUOTUYCCKAA. CTPYKTypHO'(I)YHKLII/IOHaJ'ILHHe
06p330BaHI/ISI KIJICTKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas crTeHka Oakrepuid u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO32aX.

Crpoenue U pyHKIIMOHUPOBAHHUE dyKaprUOTHUECKOM KieTku. [Tna3marnueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaThyeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOneruénHas nudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HATpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk30uuTo3. Kierounas cTeHka.
Crtpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHU, rpu0oB.

Huromnna3zma. Iluto3onb. Ilutockener. [Bmxkenue muroriasmbl. OpraHOWABl KICTKH.
OnxnomeMOpaHHBIE OpraHOMABI KJIETKU: 3HAorIazMarnueckas cetb (DIIC), anmapat [onbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBSA3b OJHOMEMOpPAHHBIX OPTaHOMUJOB KIIETKH.
CtpoeHue TpaHYISIPHOTO peTuxkyinyma. Mexanusm Hanpasienus oeaxose 6 JIIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpaHyJsipHbIL)
SHJOIIa3MaTHUecKuil peTukynym. CekperopHas QyHkuus anmapara [omabmxu. Moouguxayus
benxos 6 annapame I'onvoaxcu. Copmuposka benrxos 6 annapame I o1v0xcu. TpaHCTIOPT BEIMIECTB
B KJIeTKe. Bakyosmm pactutenbHbIX KieToK. Kirerounslit cok. Typrop.

[TosyaBTOHOMHBIC OpPTraHOWIBI KJIETKH: MHTOXOHJPHH, TUIACTUBL [Ipoucxodicoenue
mumoxonopuu u naacmud. Cumbuocenes (K.C. Mepeockoeckuii, JI. Mapeynuc). CtpoeHue u



GyHKIMH  MHTOXOHApHM U mactuj. [lepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTHUIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranou sl kieTku CtpoeHue u pyHKIUA HEMEMOpPaHHBIX OPTaHOHIOB
KIeTKH.  Pubocomsbl. Ilpomedscymounvie  ¢unamenmei.  MukpoduinaMeHTsl. AKmuHogwle
Mukpogunamenmsi.  MpIICUHbIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX
kaiemok. Mukpotpyoouku. Kierounsnii nieHTp. CTpoeHHE W JBMIKEHHE KTYTUKOB U PECHHYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. berku, accoyuuposanHvle ¢ MUKPODUIAMEHMAMU U
muxpompyboukamu. Momoprwie benxu.

SAnpo. O6on0uka sapa, XpOMaTHH, KapuoIiazMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
Snepublii GenkoBbIi MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. dyxpomamun u 2emepoxpomamut. beIKn XpoMmaTuHa — TUCTOHBL Junamuxa s0epHol

00010uKU 8 MUmo3ze. H0epHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabauiel u cxeMmbl: «CTpoeHHE JYKApPUOTHUYECKON KIETKU», «CTpOoeHHe >KUBOTHOU
KIeTKn», «CTpoeHHe pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUNY, «Sapo», «CtpoeHue
IPOKAPUOTUYECKON KIETKU».

OO6opy/ioBaHME: CBETOBOM MMKPOCKOI, MHKpOIpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).
IMpakTuyeckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas pabdora «lccienoBanue miasmMoinsa U ACIUIa3MOJIA3a B PACTUTENBHBIX
KJIETKax».

IIpakTuyeckasi padora «/I3yueHue ABUKEHUS HUTOIUIA3MBI B PACTUTENIBHBIX KIETKAX.
Tema 6. O0MeH BelecTB U MpeBpallieHUe JHEPITUU B KJIETKe

AccuMUIISIIMS U AUCCUMMIISILIMS — JIBE CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa BEIecTB:
aBTOTPO(HBIN U reTepOoTPOPHBINA. YUacTHe KUCI0pOo/ia B 0OOMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHBIX mporeccax. @epMEHTaTUBHBIN XapakTep
peakiuii KIeTOYHOro MeTabonu3ma. @epMEeHTHI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. belnku-akTHUBaTOpHl U
OenKU-MHTMONTOPBl. 3aBHCUMOCTb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pasIn4HbIX
(baxTopoB.

[lepBUYHBII CUHTE3 OPraHMYECKUX BELIECTB B KieTke. POTOCUHTE3. AHOKCUCEHHbIU U
oKcuceHnvlli  pomocunmes y  baxkmepui. Ceéemocobupaiowue nueMeHmvl U  NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponp xmopomactoB B mpouecce porocunTe3a. CBeToBas U TEMHOBAs



dazel. @omoovixanue, Csz, Cs u CAM-munvt ¢pomocunmesa. TIpomyKTUBHOCTH (HOTOCHHTE3A.
BrusiHre pa3nudHbIX GaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTepr. 3HAUCHHE XEMOCHHTE3a.

AHarpoOHbIe opranu3Mbl. Buabl Opoxxenus. IIpoaykTel OpoKeHHsI U UX HCIIOJIb30BAHUE
YeIIOBEKOM. AHa3pOOHbIE MHKPOOPTaHM3MbI KaK OOBEKTHI OMOTEXHOJOTMH W BO30YIUTEIN
0oJIe3HEN.

AdpOoOHBIE OpPraHU3MBI. DTallbl YHEPreTHUYECKOro oOMeHa. [loaroTOBUTENBHBIN ATarl.
['mukonu3 — 6ecKucIopogHOe PACUIEINIEHUE TIIOKO3HI.

Bbuonornveckoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIPHN B MpOLEccax
OHMOJIOTUYECKOTO OKHCIICHHSI. [ukanueckue PCaKITHH. OKHUCIUTENBHOE
dochopmmmpoBanue. dnepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmasei. llpeumymiecTBa a’poOHOr0 MyTH OOMEHAa BEHIECTB  IEpe.
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoprperst: JIx. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y», «IDHEpreTudeckuii obmen», «buocunre3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

Ob6opyioBaHME: CBETOBOM MUKPOCKOII, 000pyJOBaHUE JJIsl IPUTOTOBIICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopuasi padora «/I3yueHue KaTaJUTHYECKOM aKTHUBHOCTH (epMEeHTOB (Ha
IpUMEpPEe aMUJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHue (GepMEHTAaTUBHOIO paCHICIJICHUS TEpPOKCHAA
BOZIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuasi padora «CpaBHEHUE MPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JlaGopaTopnas padora «CpaBHEHHE IPOLIECCOB OPOKEHUSI U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KjeTKe

Peakuuu matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pPEeaKIMIX MAaTPUYHOTO
cuHTe3a. Peanm3amus HaclenCTBEHHONW wWHQpOpMAIMK. [ eHEeTHYecKWil KOJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii

knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue tpancnoptasix PHK B OGnocunTese Oenka. YcnoBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poiabs pubocom B OuocuHTese Oenka.



Cospemennvie npeocmasienuss 0 cmpoenuu cenog. Opranuzalus reHomMa y mpoKapuoT 1
JyKapuoT. Perymsmus akTUBHOCTM TeHOB Yy TmpokapuoT. l'mmore3a omepona (d. Kako0,
K. Mano). Monekynsapuvie mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsiys 0OMEHHBIX MpolieccoB B kieTke. KieTounslii romeoctas.

Bupycol — HekiieTounble (hOpMBI )KU3HU U 00JIMraTHbIe Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yuki J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycusle 3aboneBaHusi uelnoBeKa, JKUBOTHBIX, pacrenuii. CIINJ], COVID-19,
COIMAJIbHBIE U MEAUIIMHCKUE TPOOITIEMBI.

buoungopmamuka: unmeepayus u anaruz boavuux maccusos («bigdata») cmpykmypHvix
ouonocuneckux oannvix. Hanomexnonoeuu ¢ buonoeuu u meouyure. [lpoepammupyemvle pynkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdemMoHcTpanuu

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

Tabmuubl ~ u  cxembl: «kbuocunTes Oenkay, «l'eHeTmdeckuii koma», «Bupycs»,
«baxrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCa».
Tema 8. ’Ku3HeHHBIH MUK KJIETKH

Knerounslii 1k, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
mpoliieccoB, npotekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTndecKnii
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUYECKUN) TMEePHOIbI
uHTEp(PAa3BbI.

Marpuunsiii  cunte3 JHK —  permmmkanms.  [lpunnuner  permmkanmun  JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUMNAPAJUIEIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoerue xpomocom. TeroMepsl 1 TeoMepasa. XpOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. [MIIOMAHBIM U ramiougHblil Habopsl XpoMocoM. ['oMoornuHble
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

HCJ’ICHI/IG KJI€TKHM — MUTO3. CTa)]I/II/I MHUTO3a U MPOUCXOAAINNE B HUX IPOUCCCHI. Twuner
MHUTO3a. KapI/IOKI/IHe3 1 MUTOKHUHE3S. buonorndyeckoe 3HaueHHE MUTO3A.

PerHHHI/Iﬂ MHUTOTHUYCCKOI'O IIHMKJIa KJIICTKH. HporpaMMI/IpyeMaﬁ KJIIETOYHAsi THOEIb —
alloIITOo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHANIbHAsI TEHOMUKA. Mexanusmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngopmamuuecxue

Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoncTpanuu



Tabmunbl u cxembl: «KU3HEHHBI LUK KICTKH», «Muto3y», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpompenaparbl: «MuUTo3 B KJI€TKaX KOpelIka
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi pa6ora «Habmronenue MuTo3a B KJIeTKaX KOHYMKa KOpEIIKa JIyka (Ha
TFOTOBBIX MUKpOIIpenaparax)».

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC, KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIHHOCTH OJJHOKJIETOUYHBIX OpraHu3MoB. baktepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OPTraHU3MBl.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak exuHoe nenoe. 'omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHAas, MOKPOBHAs,
MPOBOJISIINASI, OCHOBHAs, MexaHu4deckas. OCcOOCHHOCTH CTpOCHHS, (DYHKIUNA W PaCIOIOKECHUS
TKAaHEW B OpraHax pacTeHUM.

TkaHu JKHMBOTHBIX M  4YEJIOBEKa. Tumnel JKUBOTHBIX TKaHEH: SIUTCIMAJIbHAA,
COCIMHUTCIIbHAsA, MbIIICYHAA, HCPBHAs. Ocobennoctu CTpOCHHUA, q)YHKI_II/Iﬁ U pacCIOJIOKCHUA
TKaHEH B opraHax KMBOTHBIX W YCJIOBCKA.

Opransbl. BereratupHble U reHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenunit. CkeneTbl OOHOKJIETOYHBIX U
MHOTOKJIETOUYHbIX KUBOTHBIX. HapyxHbli 1 BHyTpeHHU# ckener. CTpoeHre U TUIbl COETUHEHUS
KOCTEM.

I[BI/I)KCHI/IC OpTraHHU3MOB. I[BI/I)KCHI/IC OIHOKJICTOYHBIX OpPTraHHU3MOB: aMé6OI/I,Z[HOC,
JKTYTUKOBOC, PCCHUYHOC. ﬂBI/I)KeHI/IC MHOTOKJICTOYHBIX paCTeHI/II\/'II TPOIMU3MbBI MW HACTHUH.
I[BI/DKGHI/IG MHOTI'OKJICTOYHBIX )XMBOTHBIX W YCJIOBCKA: MbIIIICYHAasA CUCTEMA. Pe(bneKc. CKeneTHBIE
MBIIINBI 1 UX pa60Ta.

[Tutranue opranu3moB. llorioiienrue BObl, YIJIEKUCIOrO ra3a U MUHEPAJIbHbBIX BEIIECTB
pacrenusmu. [lutaHue >XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOUHOE MHILIEBAPEHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTIENBI MUIIEBAPUTENBHOTO TpakTa. [lurieBapuTenbHbIC
xenesbl. [IumeBapurenbHas cucreMa 4eoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. Jlpixanue >kuBoTHbBIX. uddy3us razos yepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. KaGepHoe M JErodyHoe
IbIxaHue. JlpIxaHue TMO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE



CTPOCHUA JIETKMX II03BOHOYHBIX JXHUBOTHBIX. I[BIX&TGJIBH&H cucTeMa 4ejloBeka. MexaHu3M
BEHTUISLUH JIETKUX Y OTUI[ 1 MJIICKOITUTAIOIIUX. PCFYJ'IHI_II/IH JbIXaHHA. Z[BIXaTeJ'IBHHe 00BEMBIL.

TpancnopT BelecTB y OpraHu3MOB. TpaHCIOpPTHBIE CHCTEMbI pacTeHui. TpaHcrmopt
BEILECTB y *KUBOTHBIX. KpoBeHoCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KpOBEHOCHBbIE COCyAbl M KpoBb. Kpyru KpoBooOpaiueHus.
DBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOCHUST KPOBEHOCHOM CHUCTEMbl MO3BOHOYHBIX >KHWBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranu3zMoB. Beigenenue y pacreHuil. BelneneHue y JKMBOTHBIX.
CoxparutensHbie Bakyonn. Opransl Beiienenus. @uibTpanms, cekpenus 1 00paTHOe BcachblBaHUE
KaK MeXaHHU3Mbl paboOThl OpraHoB BbaeNeHUs. CBs3b MOJOCTH Tella C KPOBEHOCHOW U
BBIIETIUTENbHON cucTeMamMu. BbljelieHne y IO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. [louxwu.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amura y OpraHu3MoOB. 3aluTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuii u
LUCTHI MPOCTEHIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM 1
XAMHUYECKOHN 3aUThl. DUTOHIIUIEL.

3amuTa y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or Oone3neil. MmMmyHHas cuctema uenoBeka. KIeTOUHBI M T'yMOpaJbHBI HMMMYHHTET.
Bpoxnaéuuerii u  mpuHOOpeTEHHBIN  cnenu(uYeckuid HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3mMoB. Poib Bpo:Xk1EHHOT0O UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazmpaxuMocTh M peryndnus y OpraHu3MoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npa)xumocTs M peryisnus y pacTeHuil. POCTOBbIE BellecTBa U UX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIENBl. DBOJIIOINMOHHOE YCIOXHEHHE CTPOSHUS HEPBHOM CHUCTEMBI y KHBOTHBIX. OTIENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IICKCHI.

I'ymopanbHast perynsiuus W 3HAOKPUHHAS CHCTEMa JKMBOTHBIX U 4elloBeKka. JKeresbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue ropmMoHOB. B3auMMOCBS3b HEpPBHOU U
SHIOKPUHHOMU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. [TaBnos.

Tabauiel 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCTN», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHUCTeMbl OpraHoB
[I03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBwie cuctembr», «Ctpoenue ctediss», «CTpoeHHE IHMCTOBOM IIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « HIOKpUHHAsA cuctemay, «CTtpoeHue Mbliby, «MMMmyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHE JOKIEBOIr0
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymkn», «HepBHas cucrema




npecMblkarommxcsy, «HepBHas cucrema nrtuny, «HepBHas cucTteMa MIIEKONUTAKOLIUX»,
«HepBHas cuctema yenoBekay, «Pediekcy.

O6opyaoBaHKE: CBETOBOM MUKPOCKOI, MUKpOMpEnapaThl OJAHOKIECTOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PACTEHU, TepOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTECHH, pacuierieHus
KpaxMmasia ¥ OeJKOB MO AeHCTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU OMBITOB 110
U3MEPEHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma [bIXaTEJIbHbIX JABUKEHUN, MOJEIN
TOJIOBHOI'O MO3I'a Pa3jINyYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEH paCTEHUI.
JlabopaTopHas padora «/3ydeHHne TKaHEN )KUBOTHBIX».
JlabopaTopHas padora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUA».
Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHN3MOB

CDOpMLI Pa3MHOXKCHHA OPIraHU3MOB!: Oecroiioe (BKJ'II-O‘IaSI BeFeTaTI/IBHOG) U nojoBoe. Bujbl
0ecIoI0r0 Pa3MHOKCHUS: TIOYKOBAHUEC, CIIOPYJIALIUA, Cl)paFMeHTaI_II/IH, KIIOHUPOBAHHUC.

[TonoBoe pasmuoxkenue. [lonoBwie kneTku, wiau ramersl. Meio3. Craguu Meiiosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buonornyeckuii CMbICIH MeHO03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  pa3ButHe. [‘aMeToreHes y IKMBOTHBIX. [lOJIOBBIE JKEJIC3BI.
OO6pa3oBaHue W pa3BUTHE TOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KIIETOK.

Ono10TBOpeHUE U SMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OMIIOJJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOPHOJIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvix npooiem smopuonocuu. Konyenyus mopgocenos u
mooenu mopgozeneza. Ctanuu 3MOpHUOreHe3a KUBOTHBIX (Ha mpuMepe JArymkn). Jpodnenue.
Tumbl apoOnenust. /Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEeBbIe JUCTKU (racTpyJisLus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsHUME YacTel
pa3BUBAIOIIETOCS 3apo/Iblia (IMOpHOHANIbHAS MHIAYKLMS ). 3aKiIa/IKa IJlaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT UepPapXUUIECKUX B3aMMOICHUCTBUI TeHOB. BiusHue Ha SMOpPHOHAIEHOE pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYIKAIOIIEH CPEeIbl.

Poct u pasButHe XUBOTHBIX. [locTamOpmonanbhblii nepuoxa. [Ipsimoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECMO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSIMOIO Pa3BUTHUsA, UX PACIHPOCTPAHEHUE B IPUPOAE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl pEryisiiMM pocTa KUBOTHBIX UM ueinoBeka. Cranuu
NOCTAMOPHOHAJIBHOTO DPa3BUTUS y KUBOTHBIX M yesoBeka. Ilepnonbl OHTOreHesza 4esaoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.



PasmHokeHue m pa3Buthe pacreHuid. ['amerodut u cropodut. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Mmeio3a. [lameToreHes y pacTeHHUH.
OmnnoI0TBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIJIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuit. OOpa3zoBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PeryJsuu OHTOT€HE3a Y PACTCHHUH U dKUBOTHBIX.

JdemoHcTpaumuu

[Moptpetsl: C. I'. Hapamun, X. [lIneman.

Tabnuuer u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « TUITBI OECTIONOT0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANb», «Pa3MHOXKeHUE »HBIJIEHB», «Pa3MHOXXEHHE THUAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SUIEKICTKA U CIIEPMATO30UIa»,
«OcHOBHBIE CTaJIuM OHTOTeHE3a», «I[IpsmMoe u HenpsMoe pa3BuTHE», «PazBUTHE MaCKOTO XyKay,
«Pa3zButne capanum», «Pa3Butue mArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHuil», «CTpoeHue ceMsiH OJHOIOJIbHBIX U JABYJIOJIBHBIX pacTeHU», «KM3HEHHBIM LHKI
MOPCKOM KanycTbl», «/KU3HEHHBIN [IUKII MXay, « KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LIMKII COCHBI.

O6ODVI[OB8.HI/IGI CBETOBOH MHKPOCKOII, MUKpOIIpCIIapaThl SIATIEKJIETOK U CIIepMaToO30U /0B,
MOACIb «HI/IKJ'I Pa3BUTHA JIATYHIKH)).

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BpIsiBIEHNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Wctopusi craHOBIIEHHST W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUM TeHeTWKH. Pabotsr H.
K. KonbeioBa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kaprneuenko, 10. A. ®@unumnuenxo, H.
B. Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WIOTA,
reTepo3nUroTa, YMCTas JIMHUS, THOPHUAbI, TeHOTHMN, (peHoTurl. OCHOBHBIE METOJIbl T€HETHUKH:
TUOPUA0IOTHUECKHUM, IUTOIOTUUECKHH, MOJIEKYIISIPHO-TE€HETUUECKHUII.

JdemMoHcTpanuun

Hoptpetsr: I'. Mennens, I'. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuii, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaOJauIbl ¥ CXEMBI: «MCTOI[I)I TCHCTUKN, «Cxembl CKpCUIMBaHUA).

JlaGopaTopuas padora «/{po3o¢uina kak 00BEKT FreHETUUECKUX UCCIIEJOBAHUII.



Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKOH €IMHO0Opa3us
rubpuaoB nepBoro nokoieHus. IlpaBuno nomunupoBanusa. Bropoit 3akon Menzens — 3aKoH
pacuieruieHus npu3HakoB. [{utonorunyeckue 0CHOBEI MOHOTUOPUAHOTO CKpelnuBanus. [ umnoresa
YUCTOTHI F'AMET.

Ananuzupyioliee  ckpemuBaHue.  [I[poMexxyTOuHBI ~ XapakTep  HaclleJOBaHMUS.
Pacuiennenue npu3HakoB MpU HETIOIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemuBaHue. Tpernil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UuToI0rN4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOE HaclieqoBanue npu3HakoB. Pa6otel T. Moprana. CriernaeHHoe Hacae10BaHNE
TE€HOB, HAPYIIEHHUE CLETUICHHUS MEX1Y TeHaMU. XpOMOCOMHAs TEOpPHUsl HACIEACTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIM MEXAaHHM3M ONpPEIENICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € TIOJIOM.

I'enoTun kak menoctHas cuctema. [lneiloTponusi — MHOXKECTBEHHOE JIEUCTBHE TEHA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUe HEaUIebHBIX T'€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'enetnyeckuit KOHTPOJIb pPa3BUTHA paCTeHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, a TaKXe
q)HSI/IOHOI‘I/I‘-ICCKI/IX mponeccoB, NOBCACHUA 1 KOTHUTUBHBIX (I)YHKI_II/Iﬁ I'eneTnyeckue MexaHU3MBbI
CI/IM6I/IOF6H€33, MEXaHU3MBbI BSaHMOHGﬁCTBHﬂ «XO03MH — IapasuT» U «XO35UH — MI/IKpO6I/IOM)).
I'eHeTnyecKne acIeKThI KOHTPOJII U U3MCHCHUS HAacJIeICTBEHHOM I/IH(I)OpMaI_[I/II/I B ITOKOJICHUAX
KJICTOK 1 OPraHu3MOB.

JdemMoHcTpanuu

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

Tabnuiet u cxemsbl: «IlepBrlii 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akoH Mennens»,
«AHanuzupyrouiee ckpemubanue», «Henonnoe nomuHupoBanue», «CIEINIEHHOE HACIEJOBaHHUE

MPU3HAKOB y Apo30oduiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapuotun apo30huibn,
«Kapuotun ntunp», « MHOKECTBEHHBIN AJJIENU3M», «B3anmMoneiicTBre reHoB.

O6opynoBaHue: MOAEb Ul IEMOHCTPALMU 3aKOHOB €AMHO00pa3us ruOpuaoB IEPBOTO
IMOKOJICHUA W PpacClICINICHUSA I[MPU3HAKOB, MOJCIb JIA JACMOHCTPAIlMU 3dKOHA HE3aBUCUMOI'O
HacJIeOBAaHHS MPU3HAKOB, MOJIEINb Ul JEMOHCTPAIMH CHETIJICHHOTO HAacJIeJOBAaHHS MPH3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IMpakTuyeckasi padora «/I3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(HITBD».

Ipakrnueckass pa6ora «/3ydeHue pe3ynbTaToB JAUTHOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.



Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue renotuna u cpeabl npu popmupoBaHuu QGeHoTuna. M3MeHYMBOCTH
npu3HakoB. KadecTBeHHble W KOJMYECTBEHHBbIE NpPU3HAKU. BuAbl  M3MEHYHMBOCTH:
HEHACJIEJICTBEHHAsI U HACJIEICTBEHHAS!.

MoaudukanroHHass ©3MEHUYUBOCTh. Posib cpenbl B OpMHPOBAaHUN MOIU(PUKATMOHHON
u3MeHYnBOCTH. Hopma peakuum mnpusHaka. BapuanMoHHBIM psa W BapualMOHHAS KpUBAs
(B. Noranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHUYUBOCTH.

I'enorunuueckas #n3MeHUYUBOCTH. (CBOKWCTBA T'€HOTUIINYECKON WM3MEHUYMBOCTH. BuIbI
TEHOTHITMYECKON M3MEHYHNBOCTH: KOMOWHATUBHAS, MyTallHUOHHAS.

KoMOuHaTtHBHAsT H3MEHYNBOCTE. MeH03 U IT0JI0BOH mpouecc — OCHOBaA KOMOMHATUBHOU
U3MEHUYHUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUHU TCHECTHUYCCKOI'O pa3Hoo6pa3H${
B [IpcJciiax OJJHOIO BU/JA.

MyTrauroHHass W3MEHYMBOCTb. BUIbl MyTaluii: T€HHBIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIAepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U UX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAL[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HAcCJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUcEeHemuU4YeCKux @CIKI’I’ZOPOS 68 HaCNedo6aHuu U
usmerndusocmu cﬁeHomunuueCKux NPU3HAKOB Y OPSaAHU3SMOE.

JdemMoHcTpanuu

Hoprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmauiel 1 cxembl: «Buapl W3MEHUHMBOCTHY, «MoAU(UKAIMOHHAS W3MEHUHUBOCTHY,
«KomOuHaTHBHAS N3MEHUYUBOCTHY, «Meiio3y, «OmionoTBopenuey, «I eHeTndeckue 3a001eBaHms
yesnoBekay, «Buasl myramuin.

OO6opynioBaHue: )KUBbIE U TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(oTorpadun) KUBOTHBIX C PA3TUUHBIMU BUIAMHU U3MEHYHBOCTH.

JlaGopaTtopuass  pa6ora «/ccnenoBaHue — 3aKOHOMEpHOCTEH — MOJIM(UKAMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOM.

IIpakTnyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YeI0BEKA

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T'€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,

HOHyJ'ISII_II/IOHHO-CTaTI/ICTI/I‘{CCKI/II‘/JI, MOHeKy.TISIpHO-FCHeTI/IquKI/II\/II. COBpCMCHHOC OIIPCACIICHUC
TCHOTHUIIA: ITIOJTHOTCHOMHOC CCKBECHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIC C ITIOMOMIBIO HHP-



ananu3a. HacnenctBennsle 3a001eBaHus YeI0BeKa. | eHHbIE B XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM NPEApacrooKEeHHOCThIO. 3HAYEHHUE MEIUIMHCKONM T'€HETHKH B
NPEOTBPALICHUN W JICUCHUH TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCyNbTUpOoBaHHEe. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro rpy3a». DTHYeCKUEe aCleKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOphl MOBHILIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaromeil cpenapl. I'eHeTmdeckas MpenpacronokeHHOCTh
YEJI0BEKA K ATOJOTUSM.

JdemMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeTonbl U3YUEHHUS] TEHETHKU YEJIOBEKaY,
«["eneTnyeckue 3a00ICBaHUS YCTIOBEKAY.

IpakTuyeckas: padora «CoCTaBICHUE U aHAIN3 POTOCIOBHOMN.
Tema 15. Cesnekuusi oprann3mMon

JloMecTukauus M CeJeKUMs. 3apoKICHHE CeNeKIMU M JOMecTHKauuu. YueHue H.
. BaBunoBa o lleHTpax NpOMCXOXKJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTeHMH M MOpoJ KHUBOTHbIX. CoOpT, mopoza, mWTamMM. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacieACcTBeHHOW u3MeHunBocty H. M. BaBuinosa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

Mertob! cenekiMoHHOI paboThl. MickyccTBEeHHBII 0TOOp: MacCOBBIN U MHAMBUAYaJIbHBIN.
Dranbl KOMOWHAIIMOHHON CeJIeKIuu. VcmpITaHue Mpou3BOAMTENCH 1O MmoTOMCTBY. OTOOp IO
TEHOTHITY C ITOMOIIIBIO OLIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO F€HOTUITY C MTOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHUYECKH MyTareHe3 Kak WMCTOYHMK MYyTalluid Yy KYyJIbTypHBIX (DOpM OpPraHHU3MOB.
Hcnonp3oBaHne rTeHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHBRIX JIHK mist monmydyenus
HCXOQHOTO MaTepualia sl CEJIEKUUH.

[Tonydyenne mnomumuonaoB. BHyTpuBHOoBas ruOpuamuzanus. bIU3KopoaCcTBEHHOE
CKpeluBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpemuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Mcnonp3oBanue reTepo3nca B - cenekiuu. OTmanéHHas TrudOpuaH3aIusl.
[Ipeononenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHKEHHSI CENEKIUHW pPACTeHUUH U
JKUBOTHBIX. «3e1EHAs1 peGOoNOYUsLY.

CoxpaHeHHe U W3Y4YEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M HUX JHUKHX
poauueil Ass co34aHus HOBBIX COPTOB M TMOPUIIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 6 YENAX VIYUUEHUS CYWeCmEYIoWuUX U CO30anus HO8blX NOpPoO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUEeM COBPEMEHHbIX MeMmo008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoel U
nepcneKmueHbIX MexHoI02UI.

JdemMoHcTpanuu

Hoptpetsr: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.



Tabnuibl u cxembl: «LIeHTPBI MPOUCXOKACHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJICACTBEHHON HM3MEHYMBOCTH», «METOIbI CEICKIIUH,
«OTtnanénnas rudpuanzanus», «Myrarenes.

JlabopaTopHasi padora «/3ydeHre cOpPTOB KyJbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METO0B CEJIEKLIUN PACTEHUI».
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METO/JbI U JIOCTUKEHUS CEJIEKLMU PACTEHUM M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJIOrUA U CHHTETUYECKAsA OHOJIOrHA

OOBeKTHI, HCMNOJIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIBTYpHI,
MUKpPOOPTraHU3Mbl, HMX XapaKTepuUcTuKa. TpaauluoHHass OMOTEXHOJIOTUS: XJIeOOoIeuyeHue,
NOJy4eHHEe KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAEINE. Mukpoouosorndeckuit cuute3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  LIEJICHANPABICHHOIO M3MEHEHHUS WU
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIraHU3MOB U X KOMIIOHEHTOB, COACPKAILNX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKHE Ty TH.

Kiterounas mnxenepus. MeTtoapl KyapTypbl KJIETOK M TKaHEW PAaCTEHUN U KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anus U comMaTudeckuil smOpuorenes. Mcmonb3zoBaHue
TaluIOuI0oB B CEIIEKIMH pacTeHUU. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyute. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIHWIEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToja TpaHCIUIAHTALUMU SIAEP
KJIETOK. Texnonocuu 0300po6ieHuss, KyIbMUSUPOBAHU U MUKPOKIOHANbHO20 DPA3MHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHAas 1 TeHHasi UHKeHepHsl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexombunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmog. JOCTHKEHHS] U HEPCHEKTHBBI
XpPOMOCOMHOW M TEHHOW HHXXEHEpUH. OKOJOTMYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
WHKECHEPUH.

Meauuunckue ounorexnonoruu. [loctrenomuast udposas meaunuHa. [ILP-auarnoctuka.
MeTtab010MHBII aHaIM3, FTeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIJIsl OLIEHKH COCTOSTHHS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxeHepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHEell coYeTaHMEeM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHra U cKad(OIAUHTra A PELICHUs
3a/1a4 IepCOHAIN3UPOBAHHON MEIULIUHBL.

Co3naHue BEKTOPHBIX BaKIMH C IIENbI0 OOecreyeHus] KOMOMHUPOBAHHOM 3alUTHI OT
B030ynuteneit OPBU, ycranoBiieHHe MOJIEKYJISpHBIX MexaHu3MoB (yHkimonupoBanus PHK-

COJACpKAIIMX BUPYCOB, BbI3bIBAIOIINX 0c000 omacHble 3a00JIEBAHUS YEJIOBEKA 1 JKUBOTHBIX.

JdemMoHcTpanuu



Ta0auik u cxeMbl: «Vcronp30Banne MHUKpPOOPIraHu3MOB B IIPOMBIIIJICHHOM
IMPpOU3BOJACTBECY, «Knerounas HUHXXCHCPU», «I'ennas HWHXXCHCPUA».

JlabopaTopnasi pa6ora «/3yueHnne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llonmyyeHue MOJIOYHOKUCIBIX TIPOTYKTOBY.

3KCKprI/[H «BbHOTEXHOIOTHS — BaXKHEHIIAS MMpOU3BOJUTCIIbHAA CHJIa COBPEMCHHOCTHU (Ha
OHMOTEXHOJIOTHYECKOE HpOPI?;BO,Z[CTBO)».

11 KJIACC
Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOIUOHHBIX MPeACTABJIEHUA B 0M0JI0THHI

OpomonuonHas teopus Y. lapsuna. [Ipeanocbuiku BOSHUKHOBEHU AapBUHU3MA. JKU3Hb
Y Hay4Has JnearenpbHocTs Y. JlapBuHa.

JBuwkymue cwibl sBosonMd  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCUBHOCTH
Pa3MHOXXEHMSI OPraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTnyeckoit reopun 3Botonuu (CTI). HelitpanbHas Teopus SBONIOHH.
CoBpeMeHHas HBOJIIOIIMOHHAs OHosorus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoncTpanuu

Hoptpetsl: Apuctorens, K. Jlunneit, K. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. YUerBepukos, W. 1. llImansraysen, Jx. Xonnein, /. K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHua KUBBIX
cymects (1o Jlamapky)», «Mexanu3m (HopMupOBaHUS MPUCTTOCOOTIECHUHN Y pACTEHUN U dKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsust Y. lapsuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cylecTBoBaHuE», «[lopoasl ronayoeity, «MHoroo0pasue KylIbTypHBIX pOpM
KanycTel», «l[loponbl JOMAIIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BHJOB (IO
Y. JapBuny)», «Cxema COOTHONIIECHHUS IBIKYIIMX CHUJI ABOMIONUNY», «OCHOBHBIC ITOJOKECHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUM.

Tema 2. MukposBosonus 4 eé pe3yJabTaThl

[Monynauus kak 3JeMeHTapHas eauHuna 3Bodouud. COBpPEMEHHBIE METO/bl OLEHKH
TEHETHUYECKOTO pa3HO0Opa3us U CTPYKTYphI Momysiuil. I3MeHenune reHo(hoH /1a MOMyJISIIHHA KaK
3JIEMEHTapHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH TeHeTHYeckoro paBHoBecus JIx. Xapau,
B. BaiinGepra.



OneMeHTapHble (DAKTOPHI (IBWXKYIIUE CHIIBI) SBOJIIONMU. MYyTallMOHHBIA TPOIIECC.
KomOuHaTuBHas ©3MEHYHBOCTb. [{peli) reHOB — cirydyaiiHble HeHAITPaBJICHHBIC H3MEHEHHUS YacTOT
aieneid B nomymsnusix. D¢ dekt ocHoBarens. dpgexm Oymoinounoco copaviuika. CHudiceHue
2EHeMU4ecKo20 pasHoobpasus: npudursl u cireocmeus. llpossnenue sgpghexma opetigha cenos 6
oonvwux u  manvix nonyiayusx. Murpanuu.  M3onmsauust  momyssnuii: - reorpaduveckas
(mpocTpaHCTBEHHAs), OroIornyYecKast (PEpoyKTUBHA ).

EcrectBeHHbIii 0TOOp — HampaBusromuil ¢Gakrop sBosonur. POpPMBI €CTECTBEHHOTO
orOopa: NBMWXKYIIMK, CTaOWIM3MPYIOMIMKA, Pa3phIBAIOINK (qu3pynTuBHEIA). [lonoBoii oTOOp.
Bo3HHKHOBEHHE 1 3BOJIIOIHS COLUATBHOTO MOBEACHUS KUBOTHBIX.

ITprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOLMH. BO3HHMKHOBEHME
npucnocoOaeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MOp(QOJOruyeckue, (QU3UOIOrMYecKHe, OUOXMMHMUYECKHE, I10BEIEHYECKHUE.
OTHOCUTENTBHOCTD MPUCIIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBanue Kak pe3yiabTaT MHKPOIBOIIOIHH.
Wzomsiust — kimroueBoil  pakTop BUIooOpazoBanus. Ilyth u cmocoObl BUA00Opa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3auus, rudpuauzanus). JJuTeIbHOCTh 3BOIIOLIUOHHBIX ITPOLIECCOB.

MexaHu3mbl POPMHUPOBAHUST OMOIIOTUIECKOTO pa3HO0Opa3usl.

Ponp o3BomOLMOHHON OHONOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHUS
Oounopa3znooOpaszus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO03s1€B. MeXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemMoHcTpanuu
Ioprpetsl: C. C. YeTBepuxos, O. Maiip.

Tabauiret u cxembl: «MyTallMOHHAS U3MEHUHUBOCTBY, «[loMyIsIIIOHHAs CTPYKTYpa BUIA,
«Cxema mposiBiieHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymipe CHIIBI  DBOJIIOIUN,
«OKoJNIOoTHYEeCKas HW30JISALUS TMOMYJSIUK ceBaHCKON Qopenn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI TaypcKoity, «[lomynsimoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «Cxema [eHCTBUS E€CTECTBEHHOro oTOopa», «DopMbl OOphOBI 3a
CYIIIECTBOBAHHUE, «naycTpuanbHbI MEJaHU3M, «KuBble HCKOITAEMBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka XKUBOTHBIX», «lIpenymnpexnaromas oKpacka KUBOTHBIX,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTEILHOCTbHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BunooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHJAOB  JIAHJIBIIICHY,
«JKOoJIOTHYECKOe BUI000pa3oBaHue BHUAOB cuUHHUI», «[lomummounsr pacteHuit», «KamycTtHo-
peAeUHBI THOPUI.

Ob6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMM HACEKOMBIX, Yydelsla MTHUIl U 3Bepeil ¢
NpUMepaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydela NMTHIl M 3Bepei pa3HbIX BHIOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGoparopuasi pa6ora «[IpucrocoOneHust OpraHM3MOB HM HMX  OTHOCHUTENbHAs
[EIeCO00Pa3HOCTHY.



JlabopaTopHasi padora «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIIo1HS U €€ pe3yJibTaThl

Meroasl u3ydeHHsT MaKpoldBOMIOIMHU. llaseoHTONOrMYecCKne METOAbl  H3Y4ECHHS
sBomonuu. [lepexonnsie popmbl 1 puIOreHeTHYeCKUe psbl OPraHU3MOB.

buoreorpaduyeckue Meroabl wuzydeHus: sBomonuu. CpaBHeHue Gaopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odiactu 3eMiau. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOIOTHYECKHE U CPABHUTEIEHO-MOP(POIOTUICCKIE METOIbI M3YUCHHS IBOJIOIIHH.
['eHeTHYEeCKUE MEXaHWU3MBI 3BOJIOIMH OHTOTCHE3a W TOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
['oMoornyHbIe U aHAJOTUYHBIE OPTaHbl. PyqMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
TeHeTHYECKHUEe, OWOXMMHUYECKHE W  MaTeMaTHYeCKHE METOJBl  HM3YyYeHHUs  DBOJIOIUU.
['omonornynbie reHbl. CoBpeMeHHbIE METOIbI TOCTPOCHHUSI (PUIIOTEHETHUYECKHX JIEPEBHEB.

XpOMOCOMHLIe MyTall1 U 5BOJIFOUA 'CHOMOB.

OOmme  3aKOHOMEpHOCTH  (TpaBWiIa)  ABOJOUUM. [Ipunyun  cmenvl  QyHKyui.
HeoOGparumocTs 3Bomonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JdemMoHcTpanuu
[optpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabnuuel u cxembl: «OUITOTEHETHYECKUHN PSIIL JOMIAN», «APXEONTEPUKCY», «3BEpO3yOble
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAaOpOTHUKMY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid xoHTUHEHTOB», «Penukrbl», «HavampHble cTaauu 3SMOPHUOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOrHYHBIE M aHAJIOTHYHBIC OPTaHbD», «PyanMeHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YEJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBJICHUS
IBOIIOLUMNY, «O0IIHMe 3aKOHOMEPHOCTH IBOJIOLIMI).

OO6opynoBaHue: KOUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB OpPTaHWU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BUTHE JKM3HH HA 3emie

Hayunble TrUmoTe3sl NPOUCXOXKIEHHS KU3HM Ha 3emie. AOHOTreHe3 M HaHCIEePMUS.
JloHay4Hble NpEACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuueckoi spommonnu. [lnanerapHas (reosoruueckas ) 3BOJIIOLHUSA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIEeCTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiiepa u I'. FOpu. O6pa3oBanue nonuMepoB U3 MoHoMepoB. KoalepBaTHas runoresa



A. W.Onapuna, rumnore3a nepBuuHoro OynboHa JIk. XonneiiHa, TeHETHYECKash TUIIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) m rumoreza «vupa PHK» VY. T'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnm u Mmeroasl €€ wu3yueHus. lckomaemble OpraHMYECKHE OCTATKH.
['eoxponosorust u e€ Meroapl. OTHOcUTENnbHass U aOCOJIIOTHAsE  I'€OXPOHOJIOTHSL.
I'eoxpoHOIOrnYecKas mKajaa: S0Hbl, IPbl, IEPUO/BL, SITOXH.

Hauanbnbie 3Tanel opranndeckor 3Bosrouuy. [1osiBiieHrE W 3BOIIOLMSA NEPBBIX KIIETOK.
Opomonusl Metabonu3Ma. Bo3HukHOBeHHE MepBbIX 3KOocucTeM. COBpPEMEHHBIE MHUKPOOHBIC
OMOIUIEHKM Kak aHajor mepBeix Ha 3emse coodmectB. Crtpomaronutsl. [lpokapuotsl u
SYKApHUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOMIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Talbl BOJIONHMH BHICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bl PACTEHUH.
Brixon pacrennii Ha cynry. [losiBeHue criopoBbeIX paCTeHMI U 3aBO€BaHUE MU Ccyllu. CeMEHHbIE
pacrenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE ATamnbl 3BOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI >KHBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxacane aMpuOuit M penTHITHA.
[Tpoucxoxaenue MiekonuTawmux U 0OTull. [lpuHnun xiarodeBoro apomopdosa. OcBoeHHE
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3eMiie TI0 Ipam U MepUoIaM: apXeil, MPoTepo30H, majieo30i, Me3030M,
KaiiHo301. O0111as XapakTeprUCTUKa KJIMMaTa U reoJornueckux nporeccon. [losBaeHue u paciser
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHHE Ha Ta3oBBIA COCTaB
aTMocdepBhl.

MaccoBbie BbIMHUPAHHA — 3KOJOTMYCCKUC KPHU3HCHI IMPOLIJIOro. HpI/ILH/IHBI " CICOCTBUS
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBIH SKOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
coxpaHeHus OMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMnbl Kaaccu@uKaum OpraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

Hoptpetsr: @. Peau, JI. Cnamnanmnanu, JI. [Macrep, WM. U. MeunukoB, A. W. OmapuH,
Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuiet u cxembl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lactepa mo u3yueHUIo
caMo3apoJieHus ku3Huw», «Cxema omnbita C. Mumnepa, I'. FOpn», «OTtansl HeopraHndeckou
3BOIIOLUNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM IBOJIFOLUNY,
«Cxema 00pa3oBaHus HYKapHOT MyTEM cUMOnorenesay, «Cucrema sxuBoit npupos», «CtpoeHue
BUpyca», «Apomopho3sl pactenmity, «Punmodute»y, «OAHOKIETOYHBIE BOIOPOCIIH,
«MHoOroKIeTOUHBIE BOAOpOCHN», «Mxu», «llanoporHukn», «l'0J0CEMEHHBIE pacCTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteitmmey», «Kumeunononoctusie», «llmockue yepsu», «HneHucroHoruey,




«Pr10B», «3emHOBOAHBIEY, «lIpecMbikatomuecsy, «[Itumpy, «Muekonurawmuey», «Pa3Butne
J)KU3HU B apXxeuckoil spe», «Pa3BuTue XKU3HU B MPOTEPO3OMCKON 3pen», «Pa3BUTHE KU3HHU B
NaJIe030MCKOM dpe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO0 MUPAY.

O6ODVI[OB3HI/IeZ rep6ap1zm paCTeHI/Iﬁ pa3sinudHbIX OTACIOB, KOJUICKOWMHM HACCKOMBIX,
BJIQJKHBIC TIIpCIiapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIMW HWIJIOKOKHX, CKCJICTHI
MMO3BOHOYHBIX J»XHWBOTHbLIX, Yy4dCJjia ITHUI H 3Bepel71, KOJIJICKIIUHA OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HCKOITACMbIX, MYJISI?KH OPTraHUYCCKUX OCTATKOB OPTraHHU3MOB.

BupryanbHas nadopatopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3y4EHHIO A0MOT€HHOr0 CUHTE3a OPraHNYEeCKUX COeIMHEHHUH B IEpBUYHOM atMochepe».

JlabopaTopHasi pa6ora «/I3ydeHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY.

IpakTnueckass padora «/3yuyeHne 0COOEHHOCTEH CTPOEHUS PACTEHUH pPa3HbIX
OTIEIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJi0BeKa — AaHTPONOreHe3
Pazgensl u 3amaun antponosioruu. MeTobsl aHTPOIIOIOTHH.

CraHOBJIEHHE NPEACTABICHUN O IPOMCXOXKICHUU 4YEJIOBEKa. Peluruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBo d4enmoBeka € JKMBOTHBIMH. CHCTEMaTHUECKOE TIOJOXKECHHE YeJIOBEeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
aMOpHOTIOoTHYECKHe, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYMs 4YeloBeKa OT
KUBOTHBIX. [IpMOXO0kKIEHHNE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwkymue  cuibl  (pakTopel)  aHTpoONOreHe3a: OWOJIOTMYECKHE,  COI[MAJIbHBIE.
CootHorieHre OMOJIOrMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBbIE CTaIUM aHTpoIIOreHe3a. PaHHue yenoBekooOpazHble 00€3bsiHbI (IPOKOHCYJIbI)
U paHHHE TOHTHJIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JIOJeH. ABCTPATIOMUTEKU —
JIBYHOTHE MpENKu JiroAeil. YeloBeKk yMelbld, MMepBble M3TOTOBICHHS Opynuil Tpyna. Yenoek
MPSIMOXOJIAIINI 1M TIEPBBIN BBIXOJ Jitojel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
001IHnii MPeOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUN
KaK BUJI JIOJIEH XOJOJHOTO KJIMMarta. YenoBeK pa3yMHbIH COBPEMEHHOTO THIA, JIEHHCOBCKUU
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mipeaenamMu Adpuku. [laneoreneTnka u majeoreHOMHUKa.

DBOJIIONMS COBPEMEHHOT0 uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYISIUAX YETOBEKA.
Myranuonssiit porecc U noaumopusm. [lomynsiroHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOT'O YeIOBEKa.



Yenoseueckue pacel. [lonarue o pace. bonbiime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (9KBATOpUAJIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH pacCelIeHUs 4YeloBeKa 1o IuiaHere. EauHCcTBO  yenmoBedyeckux pac. Haywnas
HECOCTOSATENLHOCTh pacu3Ma. IIprucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaromen
cpensl. Bamsinue reorpaduueckoit cpeabl U apeiida reHoB Ha MOPQOIOTHIO U (DU3HOIOTHIO
YeJI0BEKa.

MexIucuuIIMHapHble METOAbl B (Gu3Mueckoil (OMOIOTHYECKOW) aHTPOIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIMOJIOTUS M MAJCOAHTPOIOJIOTUSI  YEJIOBEUYECKUX  MOMYJISLIUM.
buocouuanpHple  MccneAOBaHUMA ~— OPUPOJBI  dYenoBeKa.  VccimepoBaHue — KOJBOJIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu
Hoptpetst: Y. Jdapsun, JI. Jluku, A. A. Porunckuit, M. M. I'epacumos.

Tabmuuel  u  cxembl: «MeToabl  aHTpOMONOrunM», «l'OJOBHOM MO3r  4enoBekay,
«YemnoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4elloBeKa M CKEJeT MIMMITaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «IBOJIOLUOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTek», «4enosek ymenblity, «HenoBek NpAMOXOoAsIIni», «J{eHHCOBCKUM UeloBeK»
«Heanpepranbup»y, «KpomanboHup», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacp1 uenoBekar.

OO6opynoBaHue: MyJISKA OKaMEHETIOCTEH, MPeIMETOB MaTEpUABHON KYJIbTYPHI IPEIKOB
4yenoBeKa, penpoaykuuu (pororpadun) kKapTuH ¢ MUDOTOTHUESCKUMU B OMOIEHCKUMHU CIOKETaMU
MPOMCXOXKICHUST YeloBeKa, (hoTorpaduu HaXOIOK HMCKOMAEMBIX OCTATKOB YEIOBEKA, CKEIET
YeJIoBeKa, MOJIeNb Yeperna 4eJoBeKa M yeperna IMIMMIaH3e, MOJAETb KUCTH YeJOBEKa M KHCTH
IIMMITaH3€, MOJICIIN TOPCA IPEIKOB YETIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOCHHOCTEHl CTpPOEHHUs CKeleTa ueloBeKa,
CBA3aHHBIX C MMPAMOXOXKIACHHUEM.

IpakTuyeckasi padora «lI3yueHne HKOJIOTHYECKUX aJanTaluil YETOBEKAY.

Tema 6. Dkosioruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHu3dMoOB U
HAJ0PraHM3MEeHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue W pa3BUTHE OSKojoruu B Tpyaax A.I'ym6onsara, K. @.Pymse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. Csizb
HKOJIOTHU C APYTUMH HayKaMH.

Mertonb! 3kosnoruu. IloneBsle HaOMOAEHUSA. DKCIEPUMEHTBI B 3KOJOIMH: IPUPOIHBIE U
nabopatopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKpYXaroOIIeH Cpebl: JIOKAIbHBIM,
PETHOHAIILHBIN U TJI00ATLHBIN.

3HayeHHUEe SKOJOTMYECKUX 3HAHUM I 4YeJIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHUE Kak
OCHOBa CBs3€H delloBeuecTBa € MNpuUpoaoi. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
9KOJIOTUYECKON TPAMOTHOCTH HACEJICHHS.



JdemoHcTpauuu

Hoprpetst: A. I'ym6ompaT, K. @. Pynee, H. A. CeBeproB, D. 'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabauiel u cxemsl: «Pa3aensl skonorun», «MeTobl skogoruny, «CxemMa MOHUTOPHHTA
OKpYKaroIIeH CpebD».

JlaGopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 0OUTAHUSA

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM uX JeicrBusa.  Kiaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOTHYEeCKue, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JAEUCTBUs sKosorudeckux (akropos. IlpaBuno muaumyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue GaxkTopbl. CBeT Kak 3Kkoiorudeckuii paxrop. JlelcTBre pa3HbIX YIaCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX II0
OTHOLIEHUIO K cBeTy. CurnanpHas posb cBera. DoTonepuousm.

Temmeparypa kak skonmormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
[ToikunoTepMHbIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxaocTs Kak 3xosorudeckuii gakrop. I[IpucnocobieHus pacTeHU K MOICPKAHUIO
BojHOro Oamanca. Knaccudukauus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
JKUBOTHBIX K U3BMEHEHHIO BOJTHOT'O PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, [MOYBEHHAs, INTyOMHHAas
[OJNOYBEHHAsl, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIEC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennnie ¢popmbl opranu3moB. [lonstue o xu3HeHHON (opme. KuszneHHbIE POPMBI
pacTeHH: NepeBbs, KyCTApHUKH, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3poOHOHTHL. (OcobeHHOoCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne Qakropel. Bumbl OHOTHYECKUX  B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATH3M
(KBapTUPaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMoOIEUCTBHS  (TOMUYECKHUE,
dopuyeckue, padbpuyeckue). 3HaYeHHE OMOTUYECKMX B3aUMOJCHCTBUUN IS CYIIECTBOBAHUS
OpPTaHU3MOB B cpejie oOuTanus. [IpHHIUTT KOHKYPEHTHOTO HCKITFOUSHUS.

JdemMoHcTpanuu



Tabnuibl U cxeMbl: «IKonorudeckue GaxkTopbl», «CBETOBON CIEKTP», «IKOJIOTHICCKUE
TPYIIIIBI )KUBOTHBIX TIO0 OTHOIICHHUIO K CBETY», « T €ITIOKPOBHBIC KUBOTHBIC», «XO0JOTHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTaNTallli XKUBOTHBIX», «Cpeasl OOUTAHHSI OPTaHH3MOBY,
«buonoruveckue puTMby, « Ku3HeHHBIE (POPMBI pacTeHU», «Kn3HEeHHBIE (OPMBI JKUBOTHBIXY,
«IKocucTeMa IMIHUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOro Jieca», «llenu nuranusy,
«XumangectBoy, «Ilapasutuzmy, «Konkypenmusny, «Cumonosy», «KommeHcamuzmy.

Ob6opynoBanue: repOapuu pacTeHU U IKUBOTHBIX, MPUCIOCOONIEHHBIX K BIHSHHUIO
Pa3IMYHBIX  SKOJIOTMYECKHUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacteHus, rep0apuy 1 KOJJIEKLUHU TEIJI0I00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTECHUH,
yyyesna MNTULl U 3Bepel, repdapuu pacTeHMid, OTHOcAIUXCS K rurpoduram, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTEHHUS TaHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax, TrepbapuM M KOJJICKUMHM PpAacTeHUM W JKMBOTHBIX, OOJajalolux dYepTaMu
IpUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH KH3HH, TepOapuu U KOJUICKLIUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YYaCTBYIOIIUX B
Pa3IUYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnasi pa6oTra «BplsiBiIeHNE MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopuasi pa6ota «BblsiBieHHE NPUCIOCOOIEHUM OpPraHM3MOB K  BIMSHHUIO
TEMIIEPATYPBD».

JlabopaTopHasi padoTra «AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 pa3HbIX MECT
oOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJOTHYECKHE XapaKTePUCTUKH MOMysiiuu. [Tomynsiiust kak Ouoornyeckasi cucremMa.
Pons HeomHopomHocTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUIOB B
dbopMUPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYPHI oMy siuii. OCHOBHBIE TTOKA3aTENH MOMYISIUU:
YUCJIICHHOCTh, IUIOTHOCTb, BO3PACTHAs M IOJOBas CTPYKTYypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okosorudeckas CTpykTypa nomyisinuu. OLleHKa YHMCIEHHOCTH NOMmyssauuu. uHamuka
HOMYJSIIUK U €€ peryssanus. buotnueckuii moTeHyan nonyiassuuu. MoaenupoBaHue JMHAMUKA
nonymnsiuuu. KpuBble pocta uucieHHocTH mnomynsiuuu. Kpuble BbDKHMBaHMs. Peryssmus
YUCICHHOCTU MOMYNIALUNA: poiib (PAKTOPOB, 3aBUCALIMX MU HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonstne 00 »skomornueckoi HuUme Buaa. MectooOuTanue. MHOromMepHas MOJEhb
skosornyeckord HumM [k .M. XarunHcona. Pazmepsl skomorndyeckord HumM. [loreHuuansHas u
peanrM30BaHHAs HUILIY.

Bun kak cucrema monynsuuid. Apeanbl BUIOB. BuIbl MU MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMepHOCTI/I IOBCACHUA U MI/Il"paIH/Iﬁ JKUBOTHBIX. bHoOJIOTHUECKHE WHBAa3HHU
JYKCPOAHBIX BUIOB.



JdemoHcTpauuu
Ioptper: Ix. . XaT4nHCOH.

Tabauibl ¥ cXembl: « IKOJIOTHUECKUE XapaKTePUCTUKU NOMYIsuny, «IIpocTpancTBeHHas
CTPYKTypa mnonyisuuu», «Bo3pacTHble mnupamMuibsl MOONYJISHUN», «CKOPOCTh 3aceeHus
MOBEPXHOCTU 3€MJIM PAa3IUYHBIMU OpraHu3Mammu», «Mojens skojoruuecko Humum Jx.
N. XaTunHCOHAaY.

O6opynoBanue: repOapuu pacTeHU, KOIJIEKINN )KUBOTHBIX.

JlabopaTropuas padora «lIpucrnocoOneHus CEeMsH paCTeHUH K PaCCEICHUIO.

Tema 9. DKoJ0rus cOO0IIECTB. DKOJOrHYeCKHe CHCTEMBbI.

CoobmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3u MeXAy OpraHu3MaMu B
OuolLEHO3E.

Okocucrema Kak oOTkpblTas cuctema (A. Jx. Tencnau). DPyHKUMOHAJIBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenm u cetu. Abnorndyeckne OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE ITOKa3aTeNu 3KocucTeMbl. buomacca u npoaykuus. DKOJ0rHuecKUue MUpaMu/IbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa IKOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — cykieccuu. [lepBuuHbIe U
BTOPHUYHBIC CYKHNECCMU W HX [PUYUHBIL. AHTpOHOFeHHI)IC BO3)I€I>10TBPI$[ Ha CYKHOCCCHH.
KnumakcHoe coobiectBo. bropa3znooOpasue u MOTHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKocucmembl 03Ep U pek. DKocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ArposkocucTema. ArpolueHo3. Pazmuuus Mexay
AQHTPOIIOTEHHBIMU U IIPUPOJHBIMU YKOCUCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunanTponuzanus ropojckod (¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHMSI  OCHOBHBIX  B3aMMOJCHCTBHM  OPraHU3MOB B
sKocHucTeMax. Pons  kackaonoco sggexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu sxocucmenm. IlepeHOC YHEPTUN U BEIIECTB MEXKTY CMEKHBIMH SKOCUCTEMaMH.
YCTOWYHMBOCTh OPraHU3MOB, TMOMYJISIUNA M OSKOCHCTEM B YCIOBUSAX CCTECTBCHHBIX H
AHTPOINOT€HHBIX BO3JICHCTBUM.



Mexanuzmol  8030eticmeus  3a2psA3HeHUll  pasHblX MUuno8 Ha CcYO0pP2aHU3MeHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCHUCTEM.

JdemoHcTpauuu
[optper: A. Ix. Tencnu.

Tabnuuel u cxembl: «CTpyKTypa OMOLIEHO3a», «DKOCHCTEMA ILIUPOKOIUCTBEHHOTO JIECay,
«9KocHCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TIPYNIBbl OPraHU3MOB B HJKOCHCTEME),
«KpyroBopor BemectB B 9Kkocucreme», «llenmn mwmraHMs (macTOMIMHASA, JETPUTHAS)»,
«DKOJIOrHYecKas MUpaMuJa Yucem», « IKOJIOrnyeckas nmupamuia OnomMacce», «9KOJIOrHuecKas
nupamuia sueprun», «Oodpazosanue 0onoray, «llepBuunas cykueccus», «Boccranosnenue ieca
IocJie moXxapa», « JKocucTemMa o3epa», «ArpoueHos», «KpyroBopor BemecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypboakocuctem».

ObopynoBanue: repdapun pacTeHUM, KOJUICKIIMU HACEKOMBIX, Yydesia NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUN, aKBAPUYM KaK MOJIEIIb YKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBIY.

JlabopaTopnasi padora «/I3yueHue pazHooOpa3usi METKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX YKOCHCTEMAX).

IKCKypeus «KCKypcHs B TUIMYHBINA OHoreoneHo3 (B AyOpaBy, Oepe3HsK, eIbHMK, Ha
CYXO/JI0JIbHBII UJIM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha MOJI€ I B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTema

buocdepa — obmerraneTapuast 06os04uka 3emMiid, T/A€ CYIIECTBYET HJIM CYIIECTBOBAIA
KU3HB. PazBuTHe npencrapienuii o 6nocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH CyIliecTBOBaHUs Onochepsl. OcobeHHOCTH Ouochepsl Kak ri1o6aabHON
skocucTembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBopoTel BemectB U
OMOreoXMMHUYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUHOCTS sBIIeHUN B Onocdepe.

3onanbHOCTh OMochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIE
Jeca, CMELIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTEM, CaBaHHbI, IIyCTBIHHU, TPOIIUYECKUE JIECA,

BBICOKOTOPBS. KitTuMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIITH.

CtpykTypa W OYHKIHS OJKHBBIX CHCTEM, OIIGHKAa HX pPECypCHOTO IOTEHIHada H
O6uochepHbIX PYHKIUI.

JdemoncTpanuu



[Hoptpetsl: B. W. Bepuanckuii, 3. 3rocc.

Tabauie! u cxembl: «I'eocepst 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopor
yriepojia B npupojie», «Kpyropopot kuciopoaa B nmpupojae», «KpyroBopoT Boabl B IPUPOJIS»,
«OcHoBHBIE OMOMBI cyny, «Knumatudyeckue nosica 3emnny, «Tynapay, «Taitray, «CMmenanabii
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTbinay, « Tponudeckuii jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJOTHYECKHe KPHU3UChl M HMX MpUYMHBL. Bo3zaeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Pa3pymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kimMara.

AHTpOIIOT€HHOE BO3JCHCTBUE Ha pPACTUTENbHBIH M KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO U )KMUBOTHOI'O MUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl NMpUpoJibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIE MTPHUHIIUITEI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA M MPHUPO/bI. PanmonansHoe
OPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmmn. OOmme
3aKOHOMEPHOCTHU TIN100aJIbHBIX IKOJIOTHYECKHX KpU3UucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
" €TI0 BEPOATHBIC ITOCTICACTBUAA.

PazButne METOJIOB MOHHTOPHHTA pa3BHUTHS OITaCHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuule uccnedosanus nepexooa K pecypcocoepezaroweli u
KOHKYPEeHMOCNOCoOHOU — 3Hepeemuke. buonocuueckoe  pasHoobpazue  u  b6uopecypcoi.
Hayuonanvhvie ungopmayuonusie cucmemvl, obecneuusaiowjue 00Cmyn K uugopmayuu no
COCMOSIHUIO OMOENbHBIX 81008 U IKocucmem. OCHOBbL IKOpeadbuIumayuu 3Kocucmem u cnocooos
00pbobI ¢ bUONoBpedcoenuamu. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemMoHcTpanuu
Tabmuiel W cxembl: «3arps3HeHre aTMoc(eprl», «3arpsi3HEHUE TUAPOCPEPBIN,

«3arpsi3HeHHe oUBbI», «IlapHHUKOBBIH 3 exT», «Ocob0 oxpaHseMble IPUPOIHBIE TEPPUTOPUN,
«Mogenu ynpasiasieMOro Mupay.

O6opynoBanue: Gpororpaduu oXpaHseMblX pacTeHU U KUBOTHBIX KpacHol kHuru Poccuiickoit
®enepannn, KpacHol KHUTH pervoHa.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI



dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
POrpaMM CPeTHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOEHMSI MPOTrpamMMbl 110 OMOJIOTUH BbIIEIEHBI
CIEIYIOIIME  COCTABIAIOIIME: OCO3HAHME  OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHU K CaMOpAa3BUTHIO, CaMOCTOSITEJIBHOCTH u
CaMOOIIPENICIICHUIO, Haludue mMomueayuu X 00yueHuIo Ouosoruy, yenenanpasieHHoe
paseumue BHYTPEHHUX YOEXKACHUN JTMUYHOCTH Ha OCHOBE KITIOUYEBBIX IIEHHOCTEH M UCTOPUUYECKUX
TPagUIMKA Pa3BUTHA OHOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUYAIOIINXCS
PYKOBOJICTBOBAThCS B CBOEH JIE€ATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TPUCYLIUMU
cucreme OMOJI0rN4YECKOro o0Opa3oBaHus, Hauuue npasoCco3HaHUs YKOJIOTHIECKOU
KYJIBTYPbI, CHOCOOHOCMU CMAUmMb 1NN U CTPOUTD KUZHEHHBIE TIIAHbI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPaMMbI IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
yqe6H0171 A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPaJUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMHU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT TpPOIIECCaM CaMOITIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIIMU JUYHOCTH, MATPUOTH3MA U
YBaXEHMSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTaplIEMy IIOKOJECHUIO, B3aMMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0 U  TPaJUulUsaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImaHOCTHEIE PpE3yIbTaTbl OCBOCHUA yT-I€6HOI‘O npeamera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH o6yqa}0mnxc5[ PYKOBOACTBOBATHCS Cq)OpMHpOBaHHOﬁ BHYTpeHHeﬁ
H03I/IIIPICI>'I JIMYHOCTH, CHCTEMOH INEHHOCTHBIX OpHCHTaHHﬁ, IMO3UTUBHBIX BHYTPCHHUX
yﬁe)i(,[[eHPIﬁ, COOTBCTCTBYHOIIUX  TPAAUIHWOHHBIM  IICHHOCTIM pOCCHﬁCKOFO O6H_ICCTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIIbITa ACATCIBHOCTHU B IPOLCCCE pcain3allid OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHHUTATEIbHOMN ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU  OOYyYaromerocs Kak akTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUC CBOHUX KOHCTUTYLIMOHHBIX IIpaB U O6$IBE[HHOCTCI>1, YBAXKCHUC 3dKOHA H
MpaBoOIIOPAAKA;

TOTOBHOCTb K COBMECTHOM TBOp‘lCCKOﬁ ACATCIIBHOCTU IPpHU CO3JaHUN y‘le6HLIX IIPOCKTOB,
peICHUN y‘I€6HI)IX 1 IO3HaBAaTCJIbHBIX 3a/a4, BBIIIOJTHCHHUHN OMOJOTrMYSCKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  OTIPEIENSITh COOCTBEHHYIO TIO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HBIMU yOSXKIEHUSIMU, KyIbTYPHBIMUA [IEHHOCTSIMH U COLIMATHHBIM
TTOJI0KCHUEM,



TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEHOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OMIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON MACHTHYHOCTH, MMATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepel PonuMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO

PO,I[I/IHy, CBOH SI3BIK U KYJbTYpPY, IPOUIJIOC U HACTOALICC MHOTOHAIIMOHAJIbHOI'O HApO/1a POCCI/II/I;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMIO U IAMATHUKAM [PUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CMOCOOHOCTh OLEHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OuosIorry, MOHUMaHUS 3HauYeHHsI OMOJIOTMH B TO3HAHUU 3aKOHOB MPHUPO/IbI, B XKU3HU YeJIOBEKa U

COBPEMEHHOTO 00IIeCTBa;

H[[eleaﬂ Y6C)K,I[éHHOCTI), TOTOBHOCTD K CJIYKCHHIO U 3alIUTEC OTGLIGCTBa, OTBCTCTBECHHOCTbH
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO TTOBEICHUS;

CIIOCOOHOCTH OICHUBATHL CUTYyAllUIO U MPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTEISIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA I_[CHHOCTCI\/II CEMEWHOU KMU3HU B COOTBETCTBUU C TpaguuusIMu HapoaOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIFOUasi ICTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

ITOHUMAaHHE SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKHBOM npupoasl 1 e€ OEHHOCTH,

TOTOBHOCTb K CAMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
KadyecTBa TBOpquKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnuTaHHS, (OPMHPOBAHMSI  KYJbTYpPbl  310POBbS M
IMOIHUOHAIBHOIO 0JIATONOJIY M :

IOHUMAaHHUEC U pcain3alus 310pOBOro u 0e30IacHoro 06p3.33. KHU3HHU (3IlOp0BOC IUTaHHUC,
CO6J'IIOI[CHI/IC TUTMCHHUYCCKUX IIPAaBUTT U HOPM, C6aHaHCHpOBaHHBIﬁ PECIKUM 3aHIATUN U OTAbIXa,



peryisipHast  (u3MUECKash AKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MMOHMMAHUE IICHHOCTU TMPaBWJI WHIUBHAYAJIBHOTO W KOJUICKTHUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAILUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHME TOCIEICTBUI M HENPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEOICHHS alKOTOIs,
HapKOTHKOB, KypeHHUsI);

6) TPY10BOr0 BOCIIMTAHUS
TOTOBHOCTbH K TPY/Y, OCO3HAHUE [ICHHOCTH MacTePCTBa, TPYIA0I00uE;

TOTOBHOCTh K  AaKTHUBHOH  JEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH
TAKYIO J€ATEIbHOCTD;

HMHTEpEC K pasnuvHbM chepam mpodeccHoHAIBHON NesSTeIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHEIH BEIOOP OyayIIei mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHMIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KH3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUSI:

9KOJIOTHUYECKH 11eJIeco00pa3Hoe OTHOIIECHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

IMOBBIIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJIbTYPBI: HpI/I06peTeHI/Ie OIlbITa THNIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU MX BO3MOHBIX HOCHG)ICTBI/Iﬁ JUTS OKp}’)KaIOHleI\/JI CpCanl;

OCO3HAaHME ITI00AIBHOTO XapaKTepa dKOJIOIHYECKUX MPoOIeM U IyTel UX PELIeHNUs;

CIIOCOOHOCTH MCIOJIL30BaTh MMPHUOOPETaEMBbIC TIPY M3YICHUH OMOJIOTHH 3HAHUS U YMCHHUS
IPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOAOIOE30BaHNEM (COOII0ICHUE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HAMpPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPHUHOCAIIMX BpEJ OKpPYXKAroLEH NPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTHYECKHE MOCIEACTBHS MPEeaNpPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATh UX;

HaJINMYHUEC Pa3sBUTOr0 SKOJOTHMYCCKOI'O MBIIIICHU, 9KOJIOTHYCCKOU KYJbTYpPBI, OIIbITA
JACATCIIBHOCTH 3KOJIOTrMYeCKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&TCJ’IBHOﬁ, KOMMyHHKaTHBHOﬁ n COHHﬁJ’IBHOf/i IMPAKTHUKE, TOTOBHOCTU K YYaCTHIO B
HpaKTI/I‘-ICCKOI\/'I ACATCIIBHOCTHU 3KOJIOT NYECKOU HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS
c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO

pa3BUTUSI HAyKd W OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JUAlOre KYJbTYP,
CITIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B TIOJIMKYJIETYPHOM MUPE;



COBCPUICHCTBOBAHUEC SI3BIKOBOM 1 YU TATEIILCKOM KYJIBbTYPhI KaK CpCACTBA BSaHMOﬂeﬁCTBHH
MCXKAY JIOAbMU W IIO3HAaHW MHPA,

MOHUMaHHUE cleuu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poju B (OpMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroIeM
MUpEe Kak O eIMHCTBE MPHUPOAbI, 4YeloBeKa U O0O0IIecTBa, B TMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEW U peIIeHUH TPOOIEM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUII COBPEMEHHOM LMBHIIM3ALUHU: 00eCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTH YEIOBEUECTBA, TIOMCKA IMyTeH BBIXO/a U3 TI00aTbHBIX
9KOJIOTHUECKUX MPOoOJIeM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTWYECKUX 3HAHUN B IIEJISX TOBBIMICHHUS OOIIeiH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoIorum;

INOHUMAHHUEC CYHIHOCTU MCETOJAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HAYKax,
CIIOCOOHOCTH HCITOJIb30BaTh moJiyda€MbIC 3HAHHA JJid aHajin3a | OOBSACHEHMS SIBJICHUI
OKpY’Karomero Mupa " IPOUCXOAAIIHNX B HEM HSMeHCHHﬁ, YMCHHE [OCJIaTh 000CHOBaHHBIE
3aKIIIOYCHNA Ha OCHOBC HAYYHBIX (1)21KTOB U UMCIOHIMXCA HOAaHHBIX C LCJIbIO IMOJTYYCHHA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSTENLHO HCIONB30BATh OHMOJIOTMYECKHE 3HAHUS AJIL peHICHUA
Hp06JICM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

OCO3HAaHUEC I€CHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaTbl OCBOCHUsI yueOHOro mnpenMera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHMPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IPOILECC, CHCTeMa, HAaydHbId (DakT, NPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClefoBaHue, HaOMI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHbIe JeiCcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIeUrBaOIINeE
dopmupoBaHre (YHKIHOHAIHLHON I'PAaMOTHOCTH M COLMAJIbHOW KOMIETEHIMH O0O0YYarolIuXCs;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHHMS W YHHMBEpCAJIbHBbIC Y4eOHbIC JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPAKTHUKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM HA YPOBHE CpeIHEro oOImero ooOpa3oBaHus Yy
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABATEIbHBIE yYHUBEpCAlIbHbIC ydeOHBbIC NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHUBEPCAIbHbBIE
y4eOHbIe ICUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPaAMMbl CPETHET0 00IIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:
1) 6a3oBbIe JOrHYECKHeE TeHCTBHUS:

CaMOCTOATENLHO (hOpMYIMPOBaTh M aKTyaJH3HpPOBaTh HpoOIeMy, paccMarpuBaTh e
BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHUM 3HAHUI MPHUEMBI JIOTMYECKOrO MBIIICHUs (aHaNu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAINHA, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSIMH);

OIPCACIATL LU ACATCIBbHOCTH, 3a/iaBasd IApaMCTPpbl U KPUTCPUHU HUX HOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS I OObSCHEHUS (AaKTOB W SBICHUH KHUBOMH
MIPUPOJIBL;

CTPOUTHL JIOTHUYCCKUEC PACCYKIACHUA (I/IHIIYI(TI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I),
BBIABJIATE 3daKOHOMCPHOCTU U IMPOTHUBOPCUUA B pacCMATPpUBACMBbIX SBJICHUX, (1)0pMyJ'II/Ip0BaTL
BBIBObI U 3aKJIIFOUYCHHUS,

MIPUMEHATh CXEMHO-MOJICIIbHBIC CPEICTBA JJIS MPECTABICHUS CYIICCTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PAa3HOTO PoJa,

BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(I)OpMaI_[I/IOHHLIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH peIIeHUs MPoOIEeMBbl C YUETOM aHAIN3a UMEIOLINXCS MaTepUaAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBETCTBUC PE3YJIBTATOB ICJIAM,
OLICHUBATb PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06HCM.



2) 6a30BbIe MCCJIEA0BATEILCKHE el CTBHA:

BJIaJJ€Th HaBbIKaMU yT-I€6HO-I/ICCH€l[0BaTCJH)CKOI71 u HpOCKTHOfI JACATCIIBHOCTHU, HABBIKAMH
pasp€uiCHus HpO6J’ICM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIbPHOMY ITIOUMCKY MCTOIAOB
peliCHUs NPAKTUYCCKUX 3a/1a4d, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJJ0B ITO3HAHUS,

WCIIOB30BaTh DPa3IUYHbIC BHUbI JESTEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €Tro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITMAIBHBIX TPOSKTOB;

(hopMUPOBATh HAYYHBIN THIT MBIIIIJICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSIMHA U METOJAMU;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 3a/layll B O00pa30BaTEIbHON JCSITEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BbBIABJEITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJU3UPOBATH 3a4ady, BbIABUIATb
THUIIOTE3Y eé peliCHus, HAXOJAUThb apryMCEHTHI AJId JO0Ka3aTCJIbCTBA CBOUX YTBep)KHCHHﬁ, 3aaaBaTb

napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC PCHICHHUA 3ada4du pPE3yJibTaTbl, KPUTHYCCKU
OLICHUBATH UX NOCTOBCPHOCTL, IPOTHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX;

AaBaThb OLICHKY HOBbBIM CUTYAllUsIM, OLICHUBATb HpI/I06peTéHHLII\/'I OIIBIT;

OCYIIECTBIISAThH IIC/ICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB U CIOCOOOB JCHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
KU3HEICSITEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BbIJIBUT'aTb HOBBLIC HJICH, NpCjiaraTb OPUTHHAJIIBHBIC IMMOAXOJbl W PCHICHUA, CTAaBHUTb
HpO6JICMBI " 3aJla4u, JOIMMYyCKAIHNEC AJIbTCPHATUBHBIC PCIHICHU .

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOYHMKAX MH(OpManuu (TeKcTe ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JHUTEepaType, OMOIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UPOBATh HHGOPMAIMIO PA3JIMYHBIX BUIOB U (opm
MPEJICTABICHUS, KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUYNBOCTS;

(dbopMynIMpOBaTh 3ampochl M MPUMEHATH pa3IM4YHBIE METOABI MpPU TMOUCKE U OTOOpe
Ouosornueckoi MHpopMaIuu, HeOOXOMMOM JIJIs1 BEITIOJIHEHHSI yUEOHBIX 3a]1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHMUS I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaTI/IBHI)IX TGXHOHOFHI)’I,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCITIOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM,



CaMOCTOSITEIIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TIPEACTABICHUS OHUOJIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3NYecCKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABaHWS W 3aIluThl HWHpOpMamwu, WHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBJ1ajleHne YHUBEPCAILHLIMH KOMMYHHKATHBHBIMH JI€CTBHSIMH:
1) oomenne:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU 110 CYHICCTBY O6CY)I(,Z[8.CMOI>'I TCMBI (YMCHI/IG 3a/laBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUSA npezmaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChbl H
COIJIaCOBaAHHOCTDb HO3I/II_II/II71 APYyrux y4aCTHUKOB AHUaJIOTa UJIN I[I/ICKYCCI/II/I);

pacCiio3HaBaTb HeBep6aanHe cpeacTBa O6H.I€HI/IH, IIOHUMAaThb 3HA4YCHUC COLIMAJIbHBIX
3HAKOB, NPCAINOCBIJIOK BO3SHUKHOBCHHUSA KOH(bJII/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYATb KOH(i)JII/IKTI)I 141
BCCTH IICPECTOBOPLI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOLIECHHUS W B3aUMOJIEHCTBUS, TOHUMATh HaMEPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOLICHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynTupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAHHEM S3BIKOBBIX
CpPE/ICTB.

2) coBMeCTHAs 1eATeJIbHOCTh:

MOHUMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAJIbHONU pabOThI MpU
peleHn OMONIOTHYEeCKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS IPU pELICHUH YueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

[IPUHUMATH LE€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEMCTBHSI 10 €€ JOCTHKEHUIO: COCTABIIATh IUIaH JEHCTBUN, PACTIPEAEIISITh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIa/1a M KaXJIOTO YYaCTHUKA KOMaH/IbI B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;



npeajaratb HOBBIC IIPOCKTHI, OLUCHUBATH UACH C IO3WIIMK HOBU3HBI, OPUTI'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYLICCTBIIATE IO3UTHBHOC CTPATCTHYCCKOC IIOBECACHHWEC B Pa3jIMYHBIX CUTyalUAaX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY /1efiCTBUAMM:
1) camoopranmn3amnms:

HCIIOIL30BaTh OHOJIOTHUECCKHUEC 3HAHUS JJIA  BBIABJIICHUSA HpO6JI€M H UX PCIICHHA B
KU3HCHHBIX U y‘Ie6HLIX CUTyalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX IO OTHOLICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESTEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MAESITENBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJIATH IUIAH PELIEHUS IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JIeN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON 3PYIUIIMU B PA3HBIX 00JaCTAX
3HaHMUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJIILTATOB LCIIAM;

BJIaJIETh HaBbIKaMM [TO3HABATEIbHOMN peduieKCuu Kak 0CO3HAHMS COBEPILAEMBIX IeHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, HCIIOIB30BaTh MPUEMBI pedIeKCuu
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEIICHMS;

YMETh OLICHUBATHL PUCKU U CBOCBPEMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;



3) npuHsATHE CeOSl M IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

Pa3BHUBAThb CIIOCOOHOCTH MOHUMATh MHP C IMO3HULUH APYT'OTro YCJIOBCKaA.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yibTaThl OCBOSHHS cojaepkaHHs ydeOHoro mpeamera «buomorus» Ha
yrIIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue IpopUILHOTO
oOyuenust oOyuarommxcst Ouonoru. OHU BKIIOYAIOT: crienuduyeckne s OMOJIOTHH HAaydHbIE
3HaHUS, YMEHUS ¥ CIIOCOOBI IEMCTBUI IO OCBOEGHUIO, MHTEPIPETALUHU U IPE0OPa30BaHUIO 3HAHUH,
BUJIBI ICATEIIEHOCTH TI0 TIOJYYSHUIO HOBBIX 3HAHUH M UX MPUMEHEHUIO B PA3JIMUHBIX YI€OHBIX, a
TaK)Ke B PEaJIbHBIX JKU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO To1aM
U3yUYCHHUSL.

[IpenmerHble  pe3ynbTaThl OCBOeHHs yueOHoro mpeamera «buonorus» B 10
KJlacce I0JKHBI OTPaXaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhopMHUPOBaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TTIO3HAHUU 3aKOHOB IMPUPOJIBI U PEIICHUHN
po0JieM pallMOHAIBHOTO MPUPOIONIONH30BAHHMSI, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQJICHUE CHUCTEMON OMOJIOTMUECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJIOTMYECKUE TEPMUHBI M TOHATHUS (KU3Hb, KIJIETKA, OPraHu3M, METa0oJHM3M, TOMEOCTas,
CaMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopun (kieroyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax
MHOT000pa3usi M MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
[IEPBOTO MMOKOJIEHUS, PACILEIUICHUS, YACTOThI TaMET, HE3aBUCUMOr0 HacienoBanus ['. Mennens,
TOMOJIOTUYECKHX PSJAOB B HaCleICTBeHHOW wu3MeHunBoctu H. V. BaBuioBa), NpUHIUTIBI
(KOMILJIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMH HaYy4YHOTO NO3HAHUS, UCTIOIb3YEMBIX B OMOIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);



YMEHHE BBIICNISATH CYIECTBEHHBIC NPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U IYKapHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIIE OakTepuid, rpHOOB, pacTeHUH,
JKMUBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/If/'I, JKHUBOTHBIX, YC€JIOBCKA,
MPOLIECCOB KHU3HEACATEILHOCTH, TPOTEKAIOIINX B OPraHU3MaX PAaCTEHHH, JKUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKHX MPOLIECCOB: 0OMEHA BEIIeCTB (METabo0In3M), IPEeBpaILEHHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPOPHOTO TUIIOB MUTAHUS, POTOCHHTE3a 1 XEMOCHHTE3a, MUTO3a, ME03a,
rameToreHesa, IMOpHoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIMBHIyaIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOT€HE3a), B3aWMOJCHCTBHS T'EHOB, Te€TepO3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXITY OpPTaHOWUJAMHU KIETKH U WX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK PAa3HBIX TKAaHEH M UX (QYHKIUSMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
paCTeHMIA, >KMBOTHBIX W 4YEJIIOBEKAa W WX (QYHKIUSAMH, MEKIy CHCTEeMaMH OPTaHOB U WX
GYHKIMAMEU, MEXKIy dTallaMd OOMEHAa BEIIECTB, ATAllaMH KIECTOYHOTO LHKIA M YKU3HCHHBIX
[IUKJIOB OPTraHW3MOB, JTallaMd AMOPHUOHAIBLHOTO PA3BHUTHS, TCHOTUNIOM U (DEHOTHIIOM,
dbeHoTunom u pakTopamMu CpeJibl OOUTaAHNS,

YMCHHUC BBIABJIATH OTIWMYHUTCIBHBIC IMPU3HAKU KUBBIX CHCTCM, B TOM YHCIIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC UCIIOJIB30BATh COOTBCTCTBYIOIIUC apryMCHTEIL, 6I/IOJIOFI/I‘~ICCKYIO TCPMHUHOJIOTUIO U
CHUMBOJIMKY IJId JOKA3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

YMCHHUC pPEIIaThb OMOJIOrHYCeCKHUE 3ala4i, BBIABJIATL HNPUYIUMHHO-CIICACTBCHHBLIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOTHYECKUMU nponeccamMmu 1 ABJICHUAMU, 1€JIaTh BBIBOJAbI U ITPOTHO3bI
Ha OCHOBAHWH MMOJTYUCHHBIX PE3YJIbTATOB,

YMEHHE BBITIOJHATH JTAOOPATOPHBIE W MPAKTUYECKUE PabOThI, COOJIIOIATh MpaBUia MPH
a00Te ¢ y4eOHBIM U JIA00PATOPHBIM 000PYI0BAHUEM;
b

YMCHHC BbIABUTATb THUIIOTC3bI, MPOBCPATH HX ISKCICPUMCHTAJIBHBIMU CPCACTBAMH,
q)OpMy.]'II/IpySI [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATBI U ACIATh BBIBO/BI,

YMCHHEC Y4YaCTBOBAaThb B yqe6HO'HCCHC,HOBaTCHBCKOﬁ pa60Te oo 6I/IOJ'IOFI/II/I, OKOJIOTHUH H
MCHMIINHE, HpOBO)IPIMOfI Ha 0a3e MIKOJbHBIX Hay4YHBIX O6HI€CTB, n Hy6J’II/I'-IHO MNpeaACTaBIATh
MOJIYYCHHBIC PE3YJIbTAThI HA YHCHUYCCKUX KOH(i)epeHLII/I}IX;

YMEHHE OIICHWBAaTh JSTHUYECKHE aCMEKThl COBPEMEHHBIX HCCIeIOBaHUNH B 00JacTu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBICHHOE
U3MEHEHHE T€HOMA U CO3/1aHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOP Oyayiiel npodeccuoHalbHON AesITeNbHOCTH
B o0OyiacTu OHONIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,
MUIIEBON TMPOMBINIJIEHHOCTH, YIAyOJsTh TO3HABaTEIbHBI WHTEpPEC, HaIpaBICHHBIN Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH TpodecCHU W MPOJOIDKEHUE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMAIX CPETHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmerHbie  pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buomorus» B 1l
KJlacce JOJKHBI OTPaXKaTh:



cOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOopMUPOBAaHNU COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B TO3HAHMM 3aKOHOB
IPUPOJBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YeTOBEYECTBA, a TAKXKe B PEIICHHUH BOIPOCOB
PalMOHAIBHOTO IPUPOIOIONB30BAHMS, U B (POPMUPOBAHNH [IEHHOCTHOTO OTHOIICHUS K TPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJAJE POCCHICKHX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BIIaJIETh CUCTEMOI OMOJIOrMYeCKUX 3HAHHM, KOTOpas BKIIIOYAET OIMpeNeIeHHs U
MOHMMAHNUE CYIIHOCTH OCHOBOIOJATAIONMX OWOJIOTHYECKUX TEPMUHOB U TOHSTHHA (BHII,
9KocucTema, Ouocdepa), Owomornueckwe Teopur (dBosrorMoHHas Teopuss Y. JlapBuHa,
CUHTETHUEeCKass Teopus 3Boitouun), yueHus (A. H. CeBepuoBa — 0 IyTAX M HaIlpaBICHUSX
spostonnu, B.U. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apoasimieBoro cxojctsa K. M. bapa), npasuwna (Munumyma 0. JIubuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJCTh OCHOBHBIMH METOJAAMH HAYYHOT'O IIO3HAHHS, HCIOJIB3YEMBIMH B
OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX OOBEKTOB M DKOCHUCTEM (OHHC&HI/IC, HU3MEPCHHC,
HaOJI0JIeHne, DKCIIEPUMEHT), CII0co0aMU BBISIBICHHS M OLCHKHM aHTPOIIOTCHHBIX U3MECHEHHH B
IPUPOIE;

YMCHHUC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHJIOB, 6I/IOFGOII€HO3OB, OKOCHUCTEM H
O6uocepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro o0TOopa,
QJUTONATPUYECKOTO U CUMITATPUYECKOTO BU000Pa30BaHUS, BIUSHUS JBIDKYIIMX CHJI YBOJIOLUH
Ha FeHO(i)OHJI nomyJjadanuu, HpI/ICHOCO6J'ICHHOCTI/I OpraHu3MoOB K CpCJeC O6I/ITaHI/I$I, ucpeaoBaHus
HAaIpaBJICHUH SBOJIIOINHU, KPYTOBOPOTA BEIIECTB M MIOTOKA YHEPTUH B DKOCUCTEMAX;

YMCHHEC YCTAHABJIMBATH B3aMMOCBA3U MCIKAY HIpoHecCaMu 35BOJIIOOWUH, ABUKYIIUMU
CUJIaMH aHTPOIIOIC€HE3a, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTEM M HpI/ICHOCO6J'I€HI/I${MI/I K HUM
OpPraHnu3MoB;

YMCHHC BBIABJIATH OTJIMUYUTCIILHBIC TPU3HAKH KUBBIX CUCTCM, HpI/ICHOCO6J'IeHHOCTB BH 0B
K Ccpeac O6I/ITaHH$I, A0MOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB OKOCHUCTEM, B3aHMOCBSI3CH
OpTraHu3MoOB B COO6H.I€CTBaX, AHTPOIIOTCHHBIX W3MEHEHMI B SKOCHCTEMaX CBOEH MCECTHOCTH,

YMCHHC UCIIOJIB30BATh COOTBCTCTBYIOIINEC APTYMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TCPMUHOJIOTUIO U
CUMBOJIMKY IJId HAO0Ka3aTeJbCTBAa PpPOACTBA OPraHU3MOB Ppa3HbIX CHCTCMATHYCCKUX T'PYIIIL,
B3aUMOCBA3U OPTraHU3MOB U CPCAbl O6I/ITaHI/I$[, CANHCTBA YCJIOBCUYCCKUX pac, H€O6XOJII/IMOCTI/I
COXPAaHCHUMA MHOFOO6p831/I$I BUJOB N 35KOCHUCTCM KaK YCJIOBUA COCYHICCTBOBAHUA HPUPOIAbI U
YCJI0BCYCCTBA,

YMCHHUEC pPEIIaThb OMOJIOrHYeCKUe 3a/la4i, BBIABJIATL HNPUYUHHO-CIICACTBCHHBLIC CBA3U
MCIKAY UCCIICAYCMbIMU OMOJIOTHYECKUMU npoueccamMu 1 ABJICHUAMU, 1CJIATh BBIBOJABI U IIPOTHO3bI
Ha OCHOBAHWH MMOJTYUCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOII0IATh MpaBuia MpH
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMCHHUEC BBIABUI'aTb THUIIOTE3bI, IPOBCPATH HX OKCICPUMCHTAJIIBHBIMH CpPCACTBAMU,
(I)OpMYJ]I/Ipyﬂ [CJIb UCCIICAOBAHNS, AHAJIU3UPOBATDH ITOJTYUCHHBIC PE3YJIbTATBI U ACIATh BBIBO/IbI;



YMEHHE y4yacTBOBaTb B Y4€OHO-MCCIIEOBATENIbCKOM paboTe 1Mo OMOJIOTHH, YKOJOTHH U
MeIUIUHe, POBOAMMON Ha 0a3ze LIKOJBHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO MPENCTaBIIATH
MOJIyYEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMCHHEC OLCHUBATH THUIIOTC3bI W TCOPHUU O MNPOUCXOXKICHHUU IKHU3HU, UCIOBCKA U
YeJIOBCUCCKUX pac, O MPHYMHAX, MOCIEACTBHIX M CIOCO0ax MPEeIOTBPALICHUS TI00aTbHBIX
U3MEHeHul B ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyymiel mpodeccuoHanbHOM 1eATeIbHOCTH
B o0macTh OHOJOTMM, SKOJOTHUH, NPUPOAONOIb30BAHUSA, MEAMLUHBI, OHOTEXHOJOTHH,
IICUXOJIOTMM, BETEPUHAPUM, CEIbCKOTO XO35AMCTBA, MUIIEBOM IMPOMBIIIJIEHHOCTH, YIIyOIsITh
MIO3HABATENbHbIM MHTEPEC, HAalpaBJIEHHBINH Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH ITpodeccun
U MIPOJOJDKEHHE OMOIOTHYECKOr0 00pa30BaHMsl B OpraHU3AIMIX CPeIHET0 NpOoecCHOHaTBLHOTO
U BBICILIEr0 00pa30BaHMU.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne | HaummenoBaHue pa3zernoB U TEM KommuecTBo yacos DNEeKTPOHHBIE
n/n HpOrpaMMel Bcero| Kontponsnsie| [Ipaktuueckue (mgposbie)
paBOTHI paBOoTHI o0OpasoBarebHbIe
pecypcsl
1 buonorus xak Hayka 1
2 JKuBbie cCTEMBI U UX H3Y4YCHUE
3 buosorus kiaeTku 2 0.5
4 XuMHu4eckas OpraHu3arus 10 1
KIIETKH
Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BelecTB U MPEeBpaIcHUe 9 1
SHEPTUH B KJICTKE
7 HacnenctBennas uadopmarus u 9 0.5
peanmuzanus €€ B KIIETKE
8 JKnu3HEeHHBIH UK KIETKA 6 1
9 CtpoeHue u GyHKINH 17 1.5
OpTaHU3MOB
10 |Pa3MHOXeHUE U pa3BUTHE 8 15
OpPTaHU3MOB
11 |I'enetuka — Hayka O 2 0.5
HACJIEACTBEHHOCTH U
W3MEHYUBOCTH OPTaHU3MOB
12 |3akOHOMEPHOCTH 10 1
HACJIEACTBEHHOCTH
13 |3aKOHOMEpPHOCTH W3MEHYMBOCTH | 6 1
14 |I'eneTuka 4eroBeKa 3 0.5
15 |Cenekiusi OpraHU3MOB 4 1
16 |buorexHonorus U cMHTeTHYeCKas| 4
onoorus
17 |PesepBHOE Bpems 1




No | HammeHoBaHue pa3ziesioB U TEM KomnuectBo yacoB DIIEKTPOHHBIE
n/n TIpOrpaMMbl Bceero| KonTposbusie| [IpakTrueckue (undposbic)
PABOTEI PABOTEI o0Opa3oBaTenbHbIC
pecypchl
OBILIEE KOJIMYECTBO YACOB IIO | 102 0 13
[MPOT'PAMME
11 KJIACC
Ne | HammenoBanue pa3ziesoB U TeM KonunuecTBo yacoB DIEeKTPOHHBIE
/1 IPOrpamMMBbl (g poBkIe)
o0Opa3oBaTenbHbIC
pecypcbl
Bcero| KonTponbhbie| [IpakTuueckue
paboThI paboThI
1 |3apoxneHue u pa3BUTHE 4
SBOJIIOLIMOHHBIX MPEJCTaBICHUH B
ounosorun
2 MukposBotonus u eé 14 2
PE3yNbTaTHI
3 MakposBonronus u eé 6
PE3YIIbTaThI
4 |IIpoucxoxeHHe u pa3BUTHE 15 1.5
KU3HU Ha 3emiie
5  |[IpoucxoxaeHue yemoBeka — 10 1
aHTPOTIOTEHE3
6  |Dxojorus — Hayka o 3 0.5
B3aMMOOTHOIICHHSIX OPTaHU3MOB
Y HaIOPTaHU3MEHHBIX CHCTEM C
OKpYy>Karollen cpeon
7 OpranusMmel U cpesia OOUTaHUS 9 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
9  |Dxomjorus cooOIEeCTB. 12 0.5
DKOJIOTUYECKHE CUCTEMBI
10 |Buocdepa — rmodanpHas 6
HKOCUCTEMA
11 |YenoBek u OKpyXkaromias cpenia 6
12 |PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I1O | 102 0 7.5
I[MPOT'PAMME
MHNOYPOYHOE IINTAHUPOBAHUE
10 KJTIACC
Ne Tema ypoka KoauuectBo yacos JlaTa DIEKTPOHHBIE
n/n Bcero| Kontponshsre| [paktuueckue| H3YIEHIA|  1dpoBbIe
PaBOTEI PABOTEI oOpa3oBaTeNbHbIE
pecypchl
1 |buonorus xak komruiekcHas | 1
HayKa U KaK 4acTh
COBPEMEHHOTO 00IIecTBa




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

JKuBrle cucTeMbl U UX
CBOMCTBA

YpoBHEBas opranuszanus
KHUBBIX CUCTEM

HcTopust OTKpbITHS U
M3Y4YEHUs KIIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYISIPHOU U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabota
«M3y4yeHune MeTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
a1eKkTpodopes,

b depeHInanbHOe
ueHTpudyruponanue,
[TLIP)»

0.5

XHUMHUYECKUH COCTaB KIIETKH

MunepanbsHbI€ BELIECTBA
KJIETKH, UX OMOJIOTHYECKast
poJb

Opranuyeckue BellecTBa
KJIETKU — OEJIKH.
JlaGoparopHas paboTa
«OO0HapyxeHHe OeKOB ¢
MOMOIIBIO0 KaYeCTBEHHBIX
peaKIHiN»

0.5

CsoiicTBa, K1accuduxanms
U QYHKIIUHU OEJIKOB

10

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOABI

11

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KIJIICTKU — JIMIIUIbI

12

Hyk1ienHOBBIE KHCIIOTHI.
JHK u PHK. JIa6oparopHast
pabora «lccnenoBanme
HYKJICMHOBBIX KHCIIOT,
BBIJICIIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Apyrue
HyKJIe03uaTpuochatTsl
(HT®D)




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

14

CexBenupoanue JIHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

Meroas! CTpyKTypHOHR
OuoIoruu

16

Tune! KIETOK.
[IpokapuoTtrueckas KieTka

17

Crpoenue
JYKapHOTHYECKON KIIETKH.
[IpakTuueckas pabora
«3yueHue CBOMCTB
KJIETOYHOW MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHOoMeMOpaHHBIE
OpPIraHOM/IbI KJIETKH.
[IpakTuueckas pabora
«M3yueHne nBUKEHUS
IUTOIIA3MBI B
PACTHTENBHBIX KIETKAX»

0.5

20

[TonyaBTOHOMHBIE
OpTraHOrAbI KIICTKU!
MUTOXOHJIPHH, TUTACTU/IBL.
JlaGopaTtopHnas pabota
«HccnenoBanue
TUTa3MOJIH3a U
JETUIa3MOJIN3a B
PACTUTCIIBHBIX KJICTKaXx»

0.5

21

HememOpannbie opraHou bl
KJIETKHU

22

Crpoenue u GyHKIUH s7pa

23

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «3ydenue
CTPOCHUS KIIETOK
pa3IMYHBIX OPTAHU3MOB)

0.5

24

AccuMunanus u
JUCCUMUIIALINS — JBE
CTOPOHBI METa0O0IM3MA.
Tumel oOMeHa BeIecTs.
JlaGoparopHas paboTa
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

npUMepe aMuiasbl WK
KaTaasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peaxiuil KJIeTOYHOTrO
MeTaboIM3Ma.
JlaGopaTopHnas pabota
«M3yuenue
(bepMeHTaTUBHOTO
pacuIerieHus! IepoKCHaa
BOJIOPOJIa B PACTUTEIBHBIX
Y J)KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaToOpsI U
OeKU-UHTHOUTOPHI

27

ABTOTpOGHBII THII OOMEHa
BEIIECTB

28

dorocunTes

29

Xemocuntes. JlabopaTtopHas
pabora «CpaBHEHUE
npoiieccoB (poTocuHTE3A U
XEMOCHHTE3»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Buner Opoxenus.
JlaGopaTtopHnast pabota
«CpaBHEHHE ITPOLIECCOB
OpOXEHUS U JBIXaHUS

31

ABpOoOHbBIE OPTaHU3MBI.
OTansl 3HEPreTHYECKOro
oOMeHa

32

DHeprus MeMOpPaHHOTO
IpaJueHTa IPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakium MmatpuyaHoro
CHHTE3a

34

Tpanckpunuusa —
MaTpu4Hblid cuHTe3 PHK

35

Tpaucnsauus u e€ ramnbl

36

KonupoBanue
aMHUHOKHUCIIOT. Posb
pubocoM B OMOCUHTE3E
Oenka

37

Opranu3zanus reHoma y
IIPOKApHUOT U DYKapUOT




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

38

MonekynsapHble MEXaHU3MbI
OKCIPECCHU TEHOB Y
JyKapuoT

39

Bupychel — HekJIeToYHbIe
(OpPMBI JKU3HU U
o0JIMTaTHBIC apa3uTEhI.
[IpakTruyeckas padora
«Co31anue MOJIETIH BUPYCa»

0.5

40

Bupychsbie 3a00neBanus
YEJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

HanorexHonoruu B
OHOJIOTUN U MEIUIINHE

42

JKU3HEHHBIN UK KIETKA

43

Martpuusnsiii cuntes JJTHK

44

Xpomocomsl. JlabopartopHast
pabora «M3ydyenue
XPOMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

45

Jlenenue KJIeTKU — MHUTO3

46

Tuns! kierok. Kaprokunes
Y [IUTOKMHE3.
JlaGopaTtopHnast pabora
«Habmonenue muros3a B
KJIETKaX KOHYHMKA KOpEeIKa
JyKa (Ha TOTOBBIX
MUKpoIIpenaparax)»

0.5

47

Perynsums xu3HEHHOTO
[IAKJIA KJIETOK

48

OpranusM Kak euHOoe
1enoe

49

TkaHu pacTeHUN.
JlaGopaTtopHnast pabota
«M3yuyenue TkaHen
pacTeHuin»

0.5

50

TkaHu >KUBOTHBIX U
yenoBeka. JlabopaTopHas
pabora «/3yueHnne TkaHeu
JKMBOTHBIX»

0.5

51

Opranbl. CHCTEMBI OPTaHOB.
JlaGoparopHas paboTa
«3y4yeHne opraHos
LIBETKOBOT'O PACTEHUS»

0.5

52

Onopa TCJIa OPpTaHU3MOB




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

53

I[BI/I}KeHI/Ie OpraHu3MOB

54

ITuTanne OpraHnu3MoB

55

IInTanne Mo3BOHOYHBIX
JKHBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaH CHCTEMA
YCIO0BCKa

56

JlpIxaHue opranu3smMoB

57

]_IBIXaHI/Ie IIO3BOHOYHBIX
JKHBOTHBIX 1 YCJIOBCKA

58

TpaHcnopr BeEeCTB y
OpraHUu3MOB

59

KpOBeHOCHaH cucrema
ITO3BOHOYHBIX XUBOTHBIX U
YCJIOBCKA

60

Brinenenue Y OpraHnu3MoB

61

3amuTa y OpraHu3MoB

62

HNmmyHHas cuctema
YeJI0BEKa

63

Pasgpaxkumocts u
peryisinus y OpraHu3MOB

64

I'ymopanbHas peryssauus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

65

DopMBI pA3MHOKEHUS
OpraHUu3MOB

66

[TonoBoe pa3MHOKEHUE

67

Meiios

68

l'amerorenes. O6pazoBanue
U pa3BUTHE MOJIOBBIX
kieTok. JlaboparopHas
pabota «M3yuenue
CTPOCHUS IMOJIOBBIX KJIETOK
Ha FOTOBBIX
MHUKpOIpenapaTax»»

0.5

69

NunuBuayanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3

70

3akJiaJika OpraHoB M TKaHEM
13 3apO/IbIIIEBBIX JIUCTKOB

71

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTtopHnas pabota
«BoIsBIIeHNE IPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX KHBOTHBIX)

0.5




/o

Tema ypoka

KomnuectBo

qacoB

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

72

Pa3zMHoOKeHMe U pa3BUTHE
pactenuii. JlabopaTopHas
pabota «CTpoeHre OpraHoB
Pa3MHOXEHHUS BBICIINX
pacTeHui»

0.5

73

HcTopust cTaHOBIEHUS U
Pa3BHUTHS TEHETHKU KaK
HayKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJIbI T€HETHKH.
JlaGopaTopHnas pabota
«/Ipo3oduna kak 00BEKT
TEeHETUYECKUX
WCCIIETOBAHU I

0.5

75

3aKOHOMEPHOCTH
HacJIeI0BaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpel1BaHUE.
[IpakTuueckas pabora
"N3y4yeHne pe3yapTaToB
MOHOTHOPUAHOTO
CKpELMBaHUS y
npo3opuis”

0.5

76

I{uTonorunueckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEIBAHHS

77

AHanu3upyrolee
ckpemuBanue. Hermonnoe
JOMMHHUPOBaHHE

78

Jurubpunxoe
CKpEIllMBaHHUE.
[TpakTudeckas pabota
«3yueHune pe3ynbTaToB
TUTHOPHUIHOTO
CKpEIIUBAHHS Y
JpO30(QHITBI»

0.5

79

IluTonorunueckue OCHOBBI
JTUTHOPUTHOTO
CKpELIUBAHUS

80

CreIuieHHOE HACIEA0OBaHIE
MPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HAaCJIeICTBEHHOCTH

82

I'ereTuka nona




/o

Tema ypoka

KomnuectBo

qacoB

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

83

I'eHOTHI KaK 1I€IOCTHAS
CcHUCTEMA

84

I'eHeTnueckunii KOHTPOJIb
pa3BUTHS PaCTEHUI,
JKUBOTHBIX U YEJIOBEKA

85

M3MeHYNBOCTH IPU3HAKOB.
Buael n3smenunBocTH

86

MoaudukanrnoHHas
N3MEHYUBOCTD

87

Bapuanuonsslii psan u
BapUallMOHHAs KpUBasl.
JlaGopaTopHas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOTU(DUKATTHOHHOM
U3MeH4YnBOCTH. [TocTpoeHue
BapUAIMOHHOTO psija U
BapUalMOHHOW KPUBOW

0.5

88

I'enoTunuueckas
M3MEHYHUBOCTD.
KomOunnaTuBHas
M3MEHYHUBOCTD

89

MyranuonHas
WU3MEHUYUBOCTb.
[IpakTuueckas pabora
«MyTauu y 1po30Qpuiisl
(Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIiecca.
OnureHeTuka u
SIUTCHOMUKA

91

I'eHeTnka yemoBeKa.
[IpakTuueckas pabora
«CocTaBlicHHE U aHAJIN3
POAOCIIOBHOM

0.5

92

Metoasl METUIIMHCKON
T'€HETUKU

93

3HadeHue MEIUITUHCKOM
T'CHCTUKHU B
npeaoTBpaliCHUN U
JICYCHHUHU I'CHECTHYCCKHUX
3a00JIeBaHUM YeIOBEKa

94

OCHOBHBIE ITOHITHUSI
cenekuuu. JlaboparopHas

0.5




No Tema ypoka KommuectBo yacoB Hara DIIEKTPOHHBIE
n/n Beero| Kontponsere| [paxtnueckue| 13YICHIA|  HuppoBbIe
PABOTEI PABOTEI o0Opa3oBaTenbHbIC
pecypcsl
pabota «3yueHue copTos
KYJIBTYPHBIX PACTCHHI U
MOPOJI TOMAITHUX
KUBOTHBIX)
95 |MeTo/BI CeNeKIMOHHOM 1 0.5
pabotel. JJaboparopHas
pabora «3yueHue MeTo10B
CEJICKIIH PAaCTCHHID»
96 |JlocTrXeHUS CEICKIIMU 1
pacTeHUM U KUBOTHBIX.
[TpakTuueckas pabota
«IIpuBUBKa pacTeHUI»
97 |Coxpanenwue, U3y4eHHe U 1
UCIIOJIb30BaHUE
TeHETHYECKUX PECYPCOB
98 |buorexHonorus kak Hayka u| 1 0.5
0Tpacib MPOU3BO/ICTBA.
[TpakTuueckas pabota
«3yueHue 0ObEKTOB
OMOTEXHOJIOTHI
99 |OcHoBHBIE HampaBICHUS 1
CHHTETUYECKON OMOJIOTUH
100| XpomocomHas i TeHHAast 1
WHXXCHEPUS
101|MenunuHckue 1
OMOTEXHOJIOTHHU
102| Pe3epBHBII ypOK. 1
[ToBTOpeHnue, 06001IeHNE,
crucTeMaTu3alus 3HaHU
OBIIEE KOJIMYECTBO 102 0 135
YACOB I10 ITPOTPAMME
11 KJIACC
Ne Tema ypoka KonunuecTBo uacoB [ara DIEKTPOHHBIE
n/n Beero| KontpormsHsie| [Tpaxtiieckue| 13Y1€HA|  1dpoOBbIE
pPaBOTHI paGoTHI o0Opa3oBaTeNbHbIE
pecypcsl
1 |3BomonnonHas teopus Y. 1
JapBuna
2 | ABMXKyIInE CHIIBI 1
HBOJIIOIMH BHUJIOB 110 Y.
JapBuny
3 |Bopwba 3a cymecrBoBanue,| 1
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

dopmupoBaHUe
CUHTETUYECKON TEOpUU
3BOJIIOLIAN

DTarbl 3BOJIIOIIMOHHOTO
nporecca:
MUKPOIBOJIIOIHS U
MaKpO3BOJTOIIHSI

[Monmynsums —
AJIEMEHTapHas €UHULIA
SBOJIIOIHNHT

3aKOH T€HETHYECKOTO
paBHoBecus J[x. Xapau, B.
BaiinGepra. JJaboparopras
pabota «BrIsiBieHHE
W3MEHYMBOCTH y 0coOei
OJTHOTO BUIa»

0.5

OnemeHTapHbIE (HaKTOPbI
IBOJTIOLUH

D¢ddexT ocHoBaTENS.
DddexT OyTHUTIOTHOTO
TOPJIBIIIKA

10

Murpauuu. M3onaumuun
MTONYJISLIAN:
reorpaduyeckas,
OuoJoruyeckas

11

EcrecTBennslit 0oTOOp —
HaAMPaBIAOIMUN (HaKTop
ABOJIIOLIMU

12

[TonoBoii oT60p

13

ITpucnoco0iaeHHOCTH
OpPraHU3MOB KaK pe3ybTaT
MUKPOIBOJIOIUH.
JlaGopartopHnas pabota
«U3yuenune apomopdo30B
Y UIMOAJaNTalul y
pacTeHUI U )KUBOTHBIX)

0.5

14

IIpumepsl
MPUCTIOCOOICHUH Y
OpPTraHHU3MOB:
MOP(OJIOTHYECKHE,
busnonornuecKue,
OHMOXHMMHUYECKHE,
MIOBEJICHUECKHE.
JlabopartopHnas pabota
«[Ipucnocobnenus

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

OpraHu3MOB U UX
OTHOCHUTCIIbHAasA
I_[eJ'ICCOO6p8.3HOCTB»

15

Bup, ero kxputepuu u
cTpykTypa. JJaboparopuas
pabota «CpaBHEHHE BUIOB
0 MOP(OTOTHIECKOMY
KPHUTEPHUIO»

0.5

16

CrpykTypa BUaa

17

BumoobpazoBanue kak
pe3yabTaT
MHKPOIBOJTIOIUN

18

CBs13b MUKPO3BOJIIOIMH U
SMUIEMHUOIOTUU

19

Maxkpo3Botonus.
ITaneoHTOIOrNYECKIIE
METO/bl U3YUYEHUS
JBOIIOLHNHU

20

buoreorpaguueckue
METO/bI U3yYEeHUs
IBOJIOLUH

21

OMOPHOJIOTHYECKUE 1
CPaBHUTEIILHO-
MOP(OJIIOTHIECKUE METOIBI
W3YYEHHUS SBOJIOIIH

22

MonekyispHo-
TE€HETUYECKHUE,
OMOXMMHUYECKUE U
MaTe€MaTHYECKUE METOIbI
U3Yy4YEHUs IBOJIIOLUN

23

OO6mre 3aKOHOMEPHOCTH
DBOIIOLUHU

24

AnanTuBHas paauaIus.
HepaBHoMepHOCTH TEMIIOB
9BOJIIOLIMH

25

Hayunbie runoressl
HpOI/ICXO}K)IeHI/ISI JKU3HU Ha
3emie

26

JloHay4Hble
IIPEJICTaBICHUS O
3apOXKICHUM JKU3HU

27

OCHOBHBIE dTaIbI
HEOPTaHUYECKOH
SBOJOLUHU




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

28

I'nnote3sl 3apOXKACHUA
KHU3HHU

29

Ucropus 3emiu 1 MeTOABI
€€ U3y4YECHHs.
Jlaboparopnas pabota
«3yuenue u onucanue
HCKOIIAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)

0.5

30

HavanbHsbie 3Tamnst
OpPraHN4eCKOM 3BOJIIOLUHU

31

DBONIOIUS YYKapUOT

32

OCHOBHBIE TaIbl
IBOJIIOLIMU PACTHTEIILHOTO
mupa. [IpakTrueckas
pabota «3y4yenune
0CcOOEHHOCTEH CTpoeHUs
pacTeHUl pa3HbIX
OT/ICJIOBY

0.5

33

OCHOBHBIE 3TaIlbI
ABOJTIOIIAN KUBOTHOTO
Mupa

34

DBOJIIONHS )KUBOTHBIX.
[IpakTnueckas padbora
«M3ydyenue ocobeHHOCTEMH
CTPOCHUSA MO3BOHOYHBIX
’KUBOTHBIX»

0.5

35

PasBurtue xu3nn Ha 3emMiie
I10 5paM U 1nepruogam

36

MaccoBble BBIMUPAHHS —
9KOJIOTHYECKHUE KPU3HUCHI
IPOILIIOrO

37

CoBpeMeHHbII
9KOJIOTUYECKHUM KPU3HUC,
€ro 0cCOOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpPa

39

OcCHOBHEIE
CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB

40

AHTPOIIOJOTHS — HayKa O
YeJI0BEKE

41

PazButue npencraBienunit
0 IPOUCXOKIECHUU
YeJIoBeKa




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

42

Mecro yenoBeka B CUCTEME
OpPTaHUYECKOT0 MHUPA.
Jlaboparopnas pabota
«M3ydenue ocobeHHOCTEH
CTPOCHHUSI CKelleTa
YeJI0BEKa, CBI3aHHBIX C
MPSIMOX 03K JICHUEM)

0.5

43

JIBIOKyIIIE CUITBI
aHTPOIIOTeHE3a

44

CootHomieHne
OMOJIOTMYECKUX U
COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTEHE3E

45

OcHOBHBIE CTAANU
aHTpOIIOreHe3a

46

IlanmeoreneTuka n
MaJIeOreHOMHUKA

47

DBOJIOIUS COBPEMEHHOIO
YeJIoBeKa

48

UYenoBeyeckue pachl.
[IpakTnueckas padbora
«M3ydeHne 3KOJIOTHUeCKUX
aJlanTaIiii YeJIOBEKay

0.5

49

MexIuCIUIIITMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

50

3apO)KIleHI/IC " pa3BUTHC
9KOJIOTHH

51

MeTobl 3K0JIOTHH.
JlaGopartopHnast pabota
«M3ydyeHne METON0B
IKOJIOTUIECKUX
UCCIIEI0BaHUI»

0.5

52

3HayeHUE YKOJIOTHUECKUX
3HAHUM IS YeJIOBEKA

53

Dkosoruueckue GpakTopbl

54

AOGuoTtnieckue hakTopsbI.
CBeT Kak dKOJIOTUYECKUI
(daktop. JlaboparopHas
pabota «BrIsiBICHHE
MIPUCIIOCOOTICHU I
OpPraHU3MOB K BIHSIHUIO
CBETa»

0.5

55

AbunoTtnueckue GpakTopbl.
TemmepaTypa kax

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

AKOJIOTUYECKUH (PaKTOp.
Jlaboparopnas pabota
«Bp1siBICHUE
MPUCTIOCOOICHMIA
OPTaHU3MOB K BITUSTHHIO
TEeMIIepaTyphbi»

56

AOGuotnueckue GaKkTopshI.
BnaxHocTh Kak
HKOJIOTHYECKUH (PaKTOp.
Jlaboparopnas pabota
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHUS

0.5

57

Cpensl oouTanus
OpPraHH3MOB

58

buonornueckue PUTMBI

59

XKuznennsle Gpopmbl
OpPraHu3MOB

60

buotnueckue paxTopsl

61

3HaveHne OMOTHYECKHUX
B3aUMOJACUCTBHHI IS
CYILIECTBOBAHUS
OpraHu3MOB B Cpezie
0o0UTaHUA

62

DKOJIOTUYECKHE
XapaKTePUCTHKU
MOMYJISIITUH

63

OcHOBHBbIE TIOKa3aTENN
MOMYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTb, BO3pACTHAs U
II0JIOBasl CTPYKTYpa

64

OcHOBHBIE TIOKa3aTeNn
MOMYJISIUUAN: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

65

DKoJIoTHYecKasi CTpyKTypa
TOMYJISIITAH

66

JInHaMuKa MOMyJIALUHA U €€
peryisnus

67

Kpussie pocra
YU CJIICHHOCTH IIOIYJIALINH.
KpuBbie BKUBaHUS

68

DKoslornyeckas HUILA
Buja. Jlaboparopuas

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

pabora «IIpucnocobneHus
CEMSIH PacCTeHUH K
pacceneHuIo»

69

Bun xak cucrema
MOIYJISA AN

70

3aKOHOMEPHOCTH
MOBEICHUS U MUT Pt
KHUBOTHBIX

71

Coo0111ecTBO OPraHU3MOB
— OHUOLIEHO3

72

DKocucTema Kak OTKpbITast
cucrema

73

KpyroBopor BemiecTB u
MOTOK PHEPTUU B
IKOCHCTEME

74

OCHOBHBIE TTOKa3aTeIIN
9KOCHCTEMbI

75

DKOJIOTHYECKUE TUPAMUJIBI

76

N3meHneHus cooOIecTs —
CYKIIECCHH

7

[IpupoiHBIE S3KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocucTemMbl Mopel U
OKEaHOB

78

IIprpoaHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTEIEH, IyCThIHb

79

AHTpOHOFeHHHC
9KOCHCTEMbI

80

Yp603KOCUCTEMBL.
[TpakTuueckas pabota
«M3yueHue u onvcaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aUMO/ICUCTBUI
OpPraHHU3MOB B
IKOCUCTEMAX

82

MexaHU3MBI BO3JEHCTBUSI
3arpsAA3HEHUN Pa3HbIX
TUTIOB Ha
CcyOOpraHu3MeHHOM,
OpraHU3MEHHOM,




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

Hara
U3Y4YEHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

MONYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83

buocdepa —
olIerTaneTapHas
00004yKa 3eminun

84

VYuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYLIECTBOBaHMsI OnocQepbl

86

KpyroBopoTs! BemiecTs u
OMOTCOXMMHYCCKUEC ITUKITBI

87

30HaNBHOCTH OHOCHEPBHI.
OcHOBHbIE OMOMBI CYILIN

88

YcroitunBocTs 6uOCheps!

89

OKOJIOTUUECKHE KPpHU3UCHI U
HUX NPUYIHUHBI

90

Bo3zneicTBue ueoBeka Ha
ounochepy

91

AHTpPONIOT€HHOE
BO3J€HCTBHE HA
pacCTUTENbHBIN 1
YKUBOTHBII MU

92

OxpaHa npupoabl

93

OCHOBHBIE IPUHLUIIBI
YCTOMYHMBOTO Pa3BUTHUSA
YeJIOBEUECTBA U IIPUPOJIBI

94

PammonansHoe
MIPUPOJIONIONIE30BAHNE U
COXpaHEHUE
OHOJIOrHYECKOT0
paszHooOpa3us 3eMiaun

95

O06o0uieHne no Teme
«MHUKpPOIBOIIOLHS U €€
pe3yJIbTaThl»

96

O06o00ueHue no Teme
«MaxpoasBotonus u e€
pe3yJIbTaThI»

97

O0o01enue mo TeMe
«IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha
3emie»




No Tema ypoka KommuectBo yacos ara DIIEKTPOHHBIE
n/n Beero| Kontponshbie| [Tpaxtiueckue| H3Y9eHHA|  LHpposie
PABOTEI PABOTEI o0Opa3oBaTenbHbIC
pecypchl
98 |O600menue mo Teme 1
«IIpoucxoxnenue
YeJI0BeKa — aHTPOIIOTEHE3»
99 | O0001IEHE IO TEME 1
«IKOJI0THUs — HayKa O
B3aMMOOTHOIICHHSIX
OpPTaHHU3MOB»
100{ O6006mmeHuE MO TEME 1
«Opranusmsl U cpena
OoOUTaHUS
101{O600menHue 1Mo Teme 1
«DKOIIOTHS BUJIOB U
MOITYJISILA
102| O6006111eH1E IO TEME 1
«buocdepa — rmodanpHas
KOCUCTEMA)
OBIIEE KOJIMYECTBO 102 0 7.5
YACOB I10 [TPOTPAMME

ITPOBEPSIEMBIE HA EI'3 IO BUOJIOT'UH TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSI
OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHMSA

Kon
NpoBepPsieMoOro
TpedoBaHMsI

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
oOpa3zoBaHus

ChopMHUPOBAaHHOCTH 3HAHHUN O MECTE U POJIM OUOJIOTHU B CHCTEME €CTCCTBEHHBIX HAYK,
B (pOpMHUpPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHpa, B TO3HAHUU
3aKOHOB pUpOabI " pCIICHHUU KHU3HCHHO BaKHBIX COIHAJIBHO-OTUYCCKUX,
HSKOHOMUYECKHUX, SKOJIOTHUECKHX MPOOIIEM YeTOBEUECTBA, a TAKKE B PEIICHHH BOIIPOCOB
PaLMOHATIBHOTO PUPOOIONB30BaHUs, B (HOPMUPOBAHUN LIECHHOCTHOI'O OTHOIICHHUS K
npupojie, OOLIECTBY, YETIOBEKY; O BKJIAAE DPOCCHUCKHX H 3apyOSIKHBIX YUYEHBIX —
OHMOJIOTOB B pa3BUTHE OHOJIOTHH

Brnanenue cucremoii 3HaHUH 00 OCHOBHBIX METO[aX HAYYHOT'O TO3HAHHUS, UCTIOJIE3YEMBIX
B OHMOJIOTMYECKMX WCCICIOBAHUAX JKUBBIX OOBEKTOB W 9SKOCHUCTEM (ONHCaHUE,
W3MEpEeHHe, TMPOBEACHWE HAONMIOJCHMI); crocoO0aMu  BBISBICHHS W OICHKH
AHTPOIIOTCHHBIX H3MEHEHUH B MIPHUPOJIE.

YMeHue BbIABUTaThb T'MIIOTE3bl, IMPOBEPATh HMX HSKCIECPUMEHTAIBHBIMU CpPEICTBAMHU,
(dhopMynupysl 1IeNlb UCCIICIOBAHNS, aHAIM3UPOBATh MOJNyYCHHBIE PE3Yy/IbTaThl U JIeNaTh
BBIBO/IBI.




Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

BhisiBieHME 3aBUCHUMOCTH  MEXJY HCCIEAYEeMbIMM BEIMYMHAMM, OOBACHEHUE
MOJYYEHHBIX Pe3yJbTaToB M (pOPMYIHPOBaHHE BBHIBOJOB C HCIIOJIB30BAHWEM HAyYHBIX
MIOHSATUM, TEOPUH U 3aKOHOB

YMenue BIIAZIETh CHCTEMOI OHOJIOTHUECKHUX 3HAHMIHA, KOTOpast
BKITIOYAET: OCHOBOIIOJIATAOIINE OMOIOrMYEeCKUE TSPMHIHBI U TIOHSTHS (KM3Hb, KJICTKA, TKAHb,
OpraH, OpraHu3M, BWJ, TIOIMyJIAIMs, OSKOCHCTEMa, OWOIeHO03, Ouochepa; MeTaboIH3M,
TOMEOCTa3, KICTOYHbI MMMYHHUTET, OMOCHHTE3 OejKa, OMOIMOIMMEpBI, TUCKPETHOCTh, Ca-
MOPETYJISLIHS, CaMOBOCIIPOU3BE/ICHHIE, HACJIEICTBEHHOCTD, HM3MEHUYMBOCTE,
SHEPro3aBHCHMOCTD, POCT U Pa3BHUTHE);

Ounonornyeckre Teopuu: kietouHas Teopus T. I1lIBanHa, M. lllnelinena, P. Bupxosa;
KJIIOHATBHO-CENeKTUBHOTO uMMyHuTeTa [1. Dpnux, W.M. MeunukoBa, XpomMocoMHas
Teopus HacieacTBeHHocTH T. Moprana, 3akoH 3apojsimeBoro cxonacrtsa K. bapa,
9BOJIIOLIMOHHAsA TCOPUA 4. I[apBI/IHa, CUHTETHYCCKAad TCOpUSA OBOJJIOLIUH, TCOPUIL
anTponoreneza Y. Jlappuna; Teopust OumoreoneHoza B.H. Cykau€Ba; yueHwue
H.J. BaBunoBa 0 eHTpax MHOrooOpa3us M MPOMCXOXKICHUS KYNbTYpPHBIX PacTEHHH,
yuerne A.H. CeBepmoBa 0 myTsiX W HampaBieHHUSX SBomronuu, yduenwe B.U. Bep-
HajcKoro — 0 Ouocdepe);

3aKOHBI (€AMHOOOpa3us MOTOMKOB IIEPBOTO IOKOJEHHS, PACLICTUICHUS NPU3HAKOB,
HE3aBUCUMOTO HACIIeIOBaHUs Tpu3HAKoB . MeHens; ClierieHHoro HacleA0BaHusI TIPU-
3HAKOB W HapyIICHHs CIEIJICHUST TeHOB 1. Moprana; TOMOJOTHYECKHUX PSIOB B
HaclencTeeHHou n3menunBocty H.M. BaBunoBa; renernyeckoro paBHoBecus [x. Xap-
i u B. BaiinOepra; 3apopmsimeBoro cxonctBa K. bapa; OumoreHeTHyeckuit 3akoH
9. I'ekkens, . Mromepa);

TIPUHIUIIBI (‘-II/ICTOTBI TraMcET, KOMHHeMeHTapHOCTI/I);

npaBwia (Muaumyma FO. JIubuxa, 3KOMOrMYECKON MUpaMUAbI YKCes, OMOMAcChl U
SHEPTHH);

runoTe3sl  (koamepBatHOM A Omapuna, mnepsuuHoro OymeoHa JIx. Xonnetina,
mukpocdep C. Dokca, pubdozuma T. Uek)

VYMmenune peuiatb  IMOMCKOBBIC OHOJIOTHYECKHE 3aJa4d; BBIABIATH IIPUYHUHHO-
CIICACTBCHHBIC CBA3U MEKAY HCCICAYECMbIMU OHOJIOrHIECKAMU O6T)CKT3MI/I, npoueccaMu u
SABJICHUAMM, A€JIaTh BEIBOABI M IIPOrHO3BI HA OCHOBAHWHU IOJTYYCHHBIX PE3YJIbTATOB,

COCTABJIATh TCHOTUIIMYECKUE CXEMBI CKPCIIMBAHUS JUIS PasHBIX THIIOB HACIIEAOBaHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMBbI TIEPEHOCA BEIIECTB M SHEPTUHU B SKOCHCTEMAxX
(lenu UTaHusl, ATIEBHIC CETH)

YMeHHe YCTaHABIMBATh B3aMMOCBS3H MEXKIY CTPOCHHEM M (YHKIHUSIMH: OPTaHOWIOB,
KJIETOK Pa3HbIX TKaHel, OpraHaMH M CHUCTEMaMH OPraHOB Y PAacTeHHWi, )KUBOTHBIX U
YeJIOBEeKa; MEXY dTallaMi 0OMEHa BEILECTB; ITAllaMH KJIETOYHOI'0 LIUKJIA U KHU3HEHHBIX
LMKJIOB OPraHW3MOB; 3TaraMi 3MOPHOHAIBHOTO Pa3BUTHs; TEHOTHIIOM U (pEHOTUIIOM,
(dbeHoTunioM U pakTOpaMu Cpeibl OOUTAHUS; TPOIIECCaMH SBOJIIONNM; JIBIKYIIUMH CH-
JIAMH aHTPOIOT'CHEe3a; KOMIIOHEHTaMH PA3IMYHBIX 3KOCHCTEM H MPHUCIOCOOICHUAMH K
HUM OpPTaHU3MOB




Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

VmMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKH:

CTPOEHUS BUPYCOB, KIIETOK IIPOKAPHOT U 3yKAPHOT; OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OHOTCOIIEHO30B, SKOCHCTEM U OHOC(EpBI; CTPOCHUS OPraHOB H
CHCTEM OpraHOB PAaCTeHHWH, >KUBOTHBIX, YEJIOBEKa; IMPOLECCOB KHU3HEAEITeIHLHOCTH,
MPOTEKAIOINX B OpPraHM3Max pAacTeHHH, >XMBOTHBIX M YEJIOBEKAa; OWOJIOTHYECKUX
MPOIIECCOB: OOMEHA BelecTB (MeTa0oNIM3M), HH(POPMAIMK U MPEBPALCHUSI 3HEPTHH,
OpoXkeHHs, aBTOTPO(GHOTO M TETePOTPOGHOrO THUNOB IUTAaHHSA, (OTOCHMHTE3a U
XEMOCHHTE3a, MHTO03a, Mei03a, raMeToreHe3a, SMOpHOreHes3a, MOCTIMOPHOHAIBLHOTO
pasBUTHS, PAa3MHOXCHHUS, WHINBHAYAJIFHOTO pAa3BHTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICUCTBUSL ~ T€HOB, TeTepo3Wca; JSHCTBHH  HMCKYCCTBEHHOTO  0TOOpa,
CTaOMITN3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOPA; aJIONaTpu-
YeCKOI'0 M CHMITATPHYECKOT0 BU000PAa30BaHUS; BIUSAHUS ABIKYILIMX CHJI SBOJIIOLIUH Ha
reHo(OHJ] TOMYJALMU; TPUCTIOCOOJIEHHOCTH OpraHu3MOB K Cpele OOHuTaHus,
YepeloBaHus HalpaBJICHUH SBOJIOLMH; KPYroBOPOTa BEIECTB M MOTOKA DHEPIUH B
HKOCHCTEMAax

ChopMHPOBAaHHOCT YMEHHS BBIJCISATH CYIICCTBEHHBIC MPH3HAKA BUPYCOB, KIIETOK
HpOKapI/IOT 158 3yKapI/IOT; OOHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpFaHH?;MOB, BUOB,
OHOreoLIEHO30B u SKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB OOMEHa BEMIECTB M IPEBPAICHHUS DHEPTHM B KICTKE,
¢dorocuHTE3a, IUIACTHYECKOTO M JHEPreTHYECKOro OoOMEHa, XEMOCHHTE3a, MHTO3a,
Mei03a, OIUIOJOTBOPEHMS, PasBUTUSA W Pa3MHOKEHHs, HHIMBHUAYAJbHOIO Pa3BHTHS
opranm3Ma (OHTOTeHe3a), OOpbOBI 3a CyIIECTBOBAaHHE, €CTECTBEHHOro oTOOpa,
BUJI000PA30BaHUs, TMPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOHMTaHMs, BIMSHUSI
KOMITOHEHTOB SKOCHUCTEM, aHTPOTIOTEHHBIX H3MCHEHHH B SKOCUCTEMaX CBOSH MECTHOCTH,
KPYTOBOPOTA BEIIECTB U NPEBPAIICHUS SHEPTHU B OHochepe

YMeHue NCToNIb30BaTh COOTBETCTBYIOIINE APTyMEHThI, OHOJIOTMUYECKYIO TEPMUHOJIOTHIO
U CHMBOIIMKY IJIs JOKAa3aTeNbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKUX
TPYII; B3aWMOCBSI3M OPraHM3MOB M Cpeibl OOWTAaHUS; €IMHCTBA YEJIOBEUECKHX pac;
HEOOXOIMMOCTH 30pOBOTO 00pa3a »XM3HH, COXpaHEHHS Pa3HOOOpas3ws BHAOB M JKO-
CHCTEM KaK YCIIOBHSI COCYIIECTBOBAHMS IPUPO/IbI U YEIOBEUYECTBA

YMeHHE KPUTHYECKH OICHHBATh HHQPOPMAIUIO OHOJOTHYECKOTO  COJCPIKAHUS;
HWHTEPIPETUPOBATh ITUYECKHUE AaCIEKThl COBPEMEHHBIX HCCICNOBAaHUN B OHMOJIOTHH,
MEJIMIMHE, OMOTEXHOJIOTHUH; PacCMaTpUBATh TIJI00ATbHBIC KOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TO3HIIUIO

HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBbIX HA EI'D IIO BUOJIOT'NHA

Kon
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1 Buosnorus xak Hayka. JKuBble cUCTEMBI U UX U3YUECHUE
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CoBpemeHHas ononorus - KOMILIEKCHAs HayKa. Buonoruueckue HayKU
U u3y4yaemble HMMU TpoOiembl. DyHIaMEHTaNbHbIE, NPUKIAJHBIE W TOUCKOBHIE HAay4dHBIC
UCCIIeJIOBaHUS B OMOJIOTHH.

3naueHue Ouoioruu B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUDA.
IIpodeccun, cpszaHHble ¢ OWonorued. 3HaueHHWE OWOJOTMU B TPAKTHYCCKOH NESITEIBHOCTH
YeJIOBEKa: MEJIUIIMHE, CEJIbCKOM X03sICTBE, MPOMBIIIIIEHHOCTH, OXpaHe MPHUPOJIBI

1.2

JKuBble cHcTeMBl Kak mpeaMmeT u3ydeHus Owonoruu. CBOMCTBA JKUBBIX CHCTEM: EIHHCTBO
XHUMHYECKOTO COCTaBa, MUCKPETHOCTh U IIEJIOCTHOCTD, CIOKHOCTD U YIIOPSI0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTAaHU3AIHSI, CAMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTh, H3MEHYUBOCTh, POCT U
pasBuTHe.

YpOBHH OpraHW3aluy KUBBIX CHCTEM: MOJCKYIISIPHBIA, KICTOYHBIH, TKAHEBBIN, OpraHN3MEHHBIH,
TOIYJIAITAOHHO-BHJIOBOH, JKOCHCTEMHBIA (OMoreorneHoTHIeCKnid), OuocdepHsiid. IIpomecchr,
NPOUCXOASANINE B JKUBBIX cucTeMax. OCHOBHbIE TNpu3HAKH kuBoro. JKu3Hb Kak ¢opma
CYIIIECTBOBAHHSI MATEPUHU

1.3

Metonsl Ouonmorndeckoit Haykw. HaOmromeHue, W3MEpeHHE, SKCIIEPHMEHT, CUCTEMAaTH3aIlus,
MertaaHanu3. [loHaTre o 3aBUCMMOI 1 HE3aBUCUMOU mepeMeHHoU. [[nannpoBanme sKCrepruMenTa.
ITocTaHoBka u mpoBepka runote3. Hynepas rumnoresa. [ToHsTHE BBIOOPKH M €€ JOCTOBEPHOCTD.
Paz6poc

B Ouonorndyeckux JaHHbIX. OIlIGHKAa JOCTOBEPHOCTH TMONYYEHHBIX pPe3yiabTaToB. [IpuuuHbBI
VCKQKEHUS PE3YJIbTAaTOB SKCIEpUMEHTA. [[OHATHE CTaATUCTUUECKOTO TECTa

KneTka xak Onosoruyeckast CucreMa

2.1

Knerka — cTpykTypHO-(pyHKIMOHATRHAS €QUHHULA JKUBOTO. VICTOpHA OTKpHITHS KIeTKH. PaboTI
P.T'yka, A.JleBenryka. Knerounas teopus (T.1lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE
IIOJIOJKEHUS COBPEMEHHOM KJIETOUYHOU TEOPHU.

MeTtonabl MONEKYISIPHOW M KIETOYHON OMOJIOTHH: MUKPOCKOIHUS, XpoMarorpadus, 3JIeKTpodopes,
METOJI MEUCHBIX aTOMOB, AnthepeHInaIbHOe HEHTpU(yTrupoBaHue, KyIbTHBUPOBAHUE KIECTOK

2.2

XUMHUYECKU cocTaB KIETKH. Makpo-, MUKpO- M YyJIbTpaMUKpoasieMeHThl. Boma u e€ ponp Kak
pacTBOPUTENS, pEareHTa, yuacTue B CTPYKTYPUPOBAHUU KIIETKH, TETIOPETYIsuUu. MuHepaibHbIe
BeleCcTBa KJIETKH, X OHOorndeckas pojib. PoJib KaTHOHOB M aHMOHOB B KIIETKE.

buonornyeckue momumepsl. benkn. AMHHOKHCIOTHBIM cocTaB OenkoB. CTpPYyKTYpbl O€IKOBOI
MoJeKynsl. [lepBuunas cTpykTypa Oenka, HenTuIHas CBsi3b. BToprdHas, TpeTHuyHas1, YeTBEpTHYHAS
cTpykTypbl. Jlenatypanus. CoiictBa 6enkoB. Knaccudukanus 6enkos. buonornueckue ¢yHKIuu
OETKOB.

YrneBonbl. MoHOcaxapuabl, JUCaXapwibl, OJIMIOCaXapuabl W monucaxapuisl. OOmUN mMiaH
CTpOCHHS U PU3UKO-XMMHUYECKUE CBOMCTBA yIIIeBOA0B. brosornueckue QyHKIIUU YTIEBOIOB.

Jlunupasr. TuppodmnbHO-THAPOYOOHEIE CBOJCTBA. Knaccudukanms
mununoB. Tpurnunepuasl, GocOIUITHIBL, BOCKH, CTepOUAb. bronorndyeckue QpyHKIUM JTUMNIOB.
OO0mme cBoicTBa OMOJOTMYECKHX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKAHMIO,
HOJTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne nykienHoBbix kucinot. Hykneotuast. [Tpunimmn
KomIieMeHtapaoctd. [Ipasuno  Yapradda. Crpykrypa JAHK — nBoiiHast  crmpaib.
Mecronaxoxaenue u ononornuaeckue Gpyakuuu JJHK. Bunsr PHK. @yaknmm PHK B knetke.
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Crpoenue Monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonoruueckue GpyHKIMU
AT®. BoccTaHOBIEHHBIE IEPEHOCUUKY, UX (yHKIUH B KineTke. CekBenuposanue JJHK.

CrpykrypHass Ouosiorus: OHOXMUMHYECKHE U Ono(pH3MYecKue MCCIeIOBaHMUs COCTaBa M|
IPOCTPAHCTBEHHOH CTPYKTYpbl OHOMOJIEKYJI

2.3

Tumel KJIETOK: JYyKapuOTHYeCKas W mpokapuotudeckas. CTpyKTypHO-(QYHKIIHOHAIBHEIC
00pa30BaHuUs KIETKH.

Crpoenue mnpokapuoTHueckod kieTkd. Kierounas crenka Oaktepuii M apxeil. OcobeHHOCTH
CTPOCHUSI TETEPOTPOPHOI U aBTOTPOPHON MPOKAPHOTHIESCKUX KIETOK. MECTO U poJIb IPOKAPHOT B
OuoLeHo3ax.

Crpoenne u (QYHKIMOHHPOBAaHHE OJYKApUOTHYECKOW KieTku. I[lmasmaTmyeckas wmeMOpaHa
(nnasmanemma). CTpykTypa IUIa3MaTH4eckoi MeMOpaHbl. TpaHcmopT BemlecTB —yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (augdysus, odbnaeraénnas aug¢ysus), akTUBHbIN (TIep-
BUYHBIA ¥ BTOPUYHBIA aKTHBHBIA TpaHcnopt). [lomynponumaeMocTs MeMOpaHbl. Pabota HaTpuii-
KaJTMeBOI0 Hacoca. OHJOIMTO3: IMHHOIMTO3, (aronmuro3. Ik3omuTo3. KirerouHas cTeHKa.
Crpykrypa 1 QyHKIIUH KIETOYHOH CTCHKH PACTeHUH, TPHOOB.

Hwurormazma. [utozoms. Lmrockener. JIBmwkenuwe nwmroruiazMbel. OpraHowWgbl  KIETKH.
OnHoMeMOpaHHbBIE OPTaHOMIBI KIETKH: dHporuiazMatudeckas cetb (DIIC), anmapar I'onbmkw,
JTH30COMBI, MX CTpO€HHE U (PyHKIHMU. B3amMOCBS3b OJHOMEMOpAHHBIX OpPTaHOWAOB KIIETKH.
Crpoenne TrpaHyIIpHOTO peTukymTyMa. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['nagkuil (arpaHyJspHBIN) dHIOMIIA3MATHUECKU peTuKyayM. CekpeTopHas (QyHKIUS
anmapata ['onpmxu. TpaHcnopT BeliecTB B KiieTke. Bakyonn pacTUTENbHBIX KIETOK. KieTouHbIH
cok. Typrop.

HOHyaBTOHOMHLIe OpraHouabl KJICTKU: MUTOXOHAPUH, IITIACTUABI.

CTpOCHI/Ie n (1)YHKI_II/II/I MI/ITOXOH,I[pI/II‘/JI n 1m1aCTuna. HepBH‘IHLIe, BTOPHUYHBIC U CJIOKHBIC TIJIACTUIBI
(I)OTOCI/IHTCSI/IpYIOH_II/IX OYKapHuoT. XJ'IOpOHJ'IaCTI)I, XpOMOILIACThI, JIEMKOIIACThI BBICIIHUX paCTeHHﬁ.

HememOpannbie opranonabl kietkun CtpoeHue W (QYyHKINH HEMEMOpPAHHBIX OPTaHOWAOB KIICTKH.
PuGocomer. MukpodmnaMeHTsl. MbIeynble  KIeTKH.  Mukporpyboukn. KieTounsrit  meHTp.
CrtpoeHue U IBKECHUE KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH ITUTOMIIa3Mbl. LIeHTpros.

SAnpo. Obomnouka sapa, XpOMaTHH, KapHUOIDIa3Ma, SIAPHIIIKA, UX CTPOCHHE W (PYHKIHHU. SmepHBIi
OenkoBbIi MaTpuKC. [IpocTpaHCTBEeHHOE pacloiokKeHHe XpOMOCOM B MHTep(ha3zHOM siape. benkn
XpOMAaTHHA — TUCTOHBI.

Knerounsle BrmrOueHHs. CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK JYKapHOT (PacTHTEIHHOMH,
JKHBOTHOMH, TPHOHOIT)

2.4

AccuMWIIALMS W JUCCUMWISALMA — JIBE CTOPOHBI MeTaOonm3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTPOGHBIA. Y4yacTie KUCIOpoAa B 0OMEHHBIX Ipolieccax. DHEPreTHIecKoe
obecnieuenue kietku: npeppaiieHne AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBINH XapaKTep
peakuuii KJIeTouHoro meradonmsmMa. GepMeHThI, UX CTPOSHHUE, CBOMCTBA M MEXaHHM3M JICHCTBUS.
KodepmenTsl. OTimumst QepMEHTOB OT HEOPTaHWYECKUX KaTallU3aTOPOB. bBelIKU-aKTHBAaTOPHI
U OCIIKA-MHTHOUTOPHL. 3aBUCHMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAKIUA OT pPa3IUYHBIX
(haxTOpoB.
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[lepBuuHbIl cHUHTE3 oOpraHWveckux BemecTB B kierke. dortocunres. Ponbs xmoporuractoB B
nporecce dorocuHTe3a. CBeroBas u TeMHOBas (aspl. [IpomykTuBHOCTH PoTOoCcHHTE3a. Brusame
Pa3IUYHBIX (AaKTOPOB Ha CKOPOCTh PoTOoCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XemocuHTe3. Pa3HOOOpaswe OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUDUIMPYIONUE OaKTCpUH,
KeJe300aKTepur, cepoOaKTepru, BOJOPOIHbIE OaKTepuu. 3HAaYCHHE XEMOCHHTE3A.

AmnHaspoOHbIe opranu3Mbl. Buisl Oposkerus. [IpomykThl OposKeHHUs 1 X UCTIOIb30BAHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH M BO30YAUTEIH OOJIC3HEH.

AdpoOHBIC OpraHU3MbI. JTarnbl YHEPreTHIeckoro ooMena. [loaroropurenbHbiil Tamn. [mukommns —
0ECKHCIIOPOIHOE PACIICIUICHHE TIFOKO3bI.

buonoruyeckoe OKHCICHHE, WM KIETOYHOE JbIXxaHue. Poidb MHUTOXOHIPHUIA B MpoIeccax
Ouonoruueckoro okucieHus. llukindeckue peakiuu. OkucnurensHoe (ochopunupoBaHue.
IIpenmyimecTBa a’poOHOrO0 IMMyTH OOMEHa BEIIeCTB Iepel aHa’poOHBIM. DPPEKTHBHOCTH
JHEPreTHYECKOro ooMeHa

2.5

Peakuuu MatpuuHoro cunresa. IIpyuHIUI KOMIIIEMEHTAPHOCTH B PEAKLUSIX MaTPUYHOIO CUHTE3A.
Peanu3zanust HacnenCTBEHHOH HHpopMaruy. I'eHeTHueckui KoJ, ero cpoiicta. TpaHCKpunuus —
MaTpuusbiil cuaTe3 PHK. IIpMHIMIIBI TPaHCKPUIILMU: KOMIIEMEHTAPHOCTb, aHTUIIAPAJIEIbHOCTb,
aCUMMETPUYHOCTE. TpaHcIsus U e€ stambl. Yuactue TpancnmopTHeix PHK B 6nocunTtese Oenka.
Yciorus OnocunTesa 6enka. KogupoBanne aMruHOKHCIIOT. Poibs pubocoMm B OnocHHTE3e OeKa.

OpraHuzanys reHoMa y MPOKapuoT M 3YKapuOoT. Perynsiusi akTHUBHOCTH T€HOB y HPOKApHOT.
I'umotesa onepona (. XKako0, JK. Mano). Perynsius o0OMEHHBIX MPOIIECCOB B KileTke. KieTouHbIi
roMeocras.

Bupycs! — HexineTouHbIe (HOPMBI )KU3HU B O0IHTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTeprO(haros.

Bupycubie 3aboneBaHus uenoBeka, *HUBOTHBIX, pacTeHuil. CIIN, COVID-19, comuansHble H
MEeIUIUHCKHE TPOOIEMBI

2.6

Knerounsrit nuki, ero mepuoasl U perymsanus. MaTepdaza u muro3. OCOOEHHOCTH TPOIECCOB,
mpoTekarommx B uHTepdasze. IlomroroBka KiaeTku K  JAelieHHI0. [IpecHHTeTHYeCKUi
(MOCTMHUTOTHYECKUI), CHHTETHYECKUH H TOCTCHHTETUYCCKHH (MPEMUTOTHYECKUI) TIEPHUOJIBI
uHTEp(A3HI.

Matpuunsiii cuntes JHK — pemnmukanus. ITpunnuns! perummkanuu JJHK: koMmIuieMeHTapHOCTD,
MOJIyKOHCEPBATUBHBIA CUHTE3, aHTUIIapallIenbHOCTh. Mexanu3m perukauuu JJHK. Xpomocomsl.
Crtpoenue xpomocoM. Temomepbl M TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHIL.
JIurutongHeId M TaIuIOMIHBIA  HAOOphI XpOMOCOM. ['OMoOJIOrHYHBIE XPOMOCOMBI. [looBEIC
XPOMOCOMBI.

Henenne xnerkun — mMuto3. CTaguy MHUTO3a M MPOUMCXOMAAIIME B HUX MPOIECCHL. THIBI MUTO3A.
Kapuokunes u niutokunne3. bruonorndeckoe 3HaueHne MUTO3a. Perymsiuss MUTOTHYECKOTO IHKIIa

KJIICTKH. HporpaMMI/IpyeMaﬂ KJICTOYHAs THOC/Ib — aIoIITo3.

q)yHKL[I/IOHaJ'IBHaSI TCHOMMKA

OpFaHI/BM Kak OMOJIOru4ecKasi CHCTeMa
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O,Z[HOKJIGTO‘IHI)IC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPIraHU3Mbl 1 MHOTI'OTKaHEBBIC OPraHU3MBI.

®DopMBl  pa3zMHOXKEHHsI OpPTaHWU3MOB: Oecronoe (BKIIOYAs BEreTaTHBHOE) W IOJIOBOC. BHIBI
0ecrooro pa3sMHOKEHHSI: MIOYKOBAHUE, CIIOPYIIALKs, (hparMeHTALUs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. IlomoBeie kieTkn, wian ramersl. Meito3. Craguu meitosa. I[loBenenue
xpomMocoM B meiioze. Kpoccunrosep. buonornueckuii cMpIc Melio3a U OJI0BOTO mporiecca. Meiios
¥ €T0 MECTO B KU3HECHHOM IIUKJIE OPTaHM3MOB.

[Ipen3aponapiieBoe pasButhe. ['ameroreHe3 y KHBOTHBIX. [looBbie kene3bl. OOpa3zoBaHHWe WU
pa3BuTHE TOJIOBEIX KiIeTOK. CnepmaroreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX KIIETOK.
Ontog0TBOPEHUE U SMOPHOHATIFHOE Pa3BUTHE KUBOTHEIX. CIIOCOOBI OIUIOOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBunyanpHoe pas3Buthe OpraHu3MoB (oHrtorene3). Craaum SMOpHOreHe3a JKHUBOTHBIX (Ha
npumepe Jiirymku). pobnenue. Tumbsl apoGneHns. OcoOEHHOCTH APOOIEHHUS MIICKOINUTAIOLIHX.
3apozpllieBble JIMUCTKU (TacTpysaiys). 3aKiiagKa OpraHOB W TKAaHEH M3 3apOJBILEBBIX JIMCTKOB.
B3anMHoe BrUsHHME YacTell pa3BUBAIOIIETrOCS 3apojibliia (IMOPHUOHANBHAS WHIYKIHWS). 3akiajaka
IUTaHa CTPOCHUA KUBOTHOI'O KaK PE3YJIbTAT UCPAPXUUCCKUX B3aHMO,Z[eI>iCTBPII7[ reHoB. Biusnue Ha
SMOPHOHATIBHOE Pa3BUTUE PA3TMYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbHBIM mepuoa. lIpsmMoe u HempsiMoe pa3BHUTHE.
PazButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX. brojoruueckoe
3HaY€HUE MPSMOTO M HENpsAMOro pPa3BUTHS, MX PacHpoCTpaHeHHWE B MNpuponae. Tumsl pocra
JKUBOTHBIX. DaKTOPHI PEeryisiiié pocTa >KUBOTHBEIX M denoBeka. CTaguu MOCTIMOPHOHAIBEHOTO
pa3BUTHS Y )KUBOTHBIX U uenoBeka. [leprossl OHTOreHesa yenoBeka.

PasmuoxeHne u pasButHe pacteHud. [amerodur u cmopodur. Melo3 B KU3HCHHOM ITHKIIE
pactrenuii. Obpa3oBaHue crop B mpouecce meiio3a. ['ametorenes y pacrenuii. OmionoTBOpeHue u
pa3BUTHE PACTUTEIbHBIX OpPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHUI.
O0pazoBaHKe U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJIsiui OHTOI'€HE3a Y PACTEHUH U )KHBOTHBIX

3.2

Hcropus cTaHOBIIEHUS M Pa3BUTHSA I'€HETUKU Kak Hayku. OCHOBHbBIE T€HETHUYECKHE MOHATHS U
CUMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AaJIJIENIbHBIE TEHbI, albTEpHATHUBHBIC MPHU3HAKH,
JIOMUHAHTHBIH ¥ PELECCUBHBIA MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTa, YUCTas JIUHUSA, THOPHIBI,
reHoTurn, ¢GeHoTUn. (OCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTUYECKUMA, ITUTONIOTHYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKU

3.3

MounorubpuaHoe ckpernmBanue. [lepBblii 3akoH MeHIens — 3aKoH eIMHO00pa3us THOPHIOB
neporo nokoneHus. [IpaBuino nomuHupoBaHus. Bropoi 3akoH MeHaens — 3aK0H pacIierIeHUs
npu3HaKoB. [{uTonornyeckrne 0CHOBEI MOHOTHOPHIHOTO CKPEIIMBaHU. [ HTIOTEe3a YHCTOTHI TaMeT.

Anamusupyromee ckpemuBaHue. IIpomexyTodHblif XapakTep HacienoBaHHs. PacmenneHue
HPU3HAKOB IPU HEMOIHOM JOMHHUPOBAHUM.

JurnOpunnoe ckpenrBanue. Tpetui 3akoH MeHIens — 3aKOH HE3aBUCHMOTO HACIEIOBAHUS
HpHU3HAKOB. LluTONOrHYecKre OCHOBBI AUTHOPUIHOTO CKPEIINBAHUSL.

CuersieHHOE HacliezioBaHue npu3HakoB. Pabotel T. Moprana. CrienjieHHOe HaclieJOBaHHE T€HOB,
HapyIIeHUE CUEIUICHUS] MEXKIYy T€éHaMH. XPOMOCOMHAS TEOPHSI HACIIECTBEHHOCTH.
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T'enetuka rnosna. XpOMOCOMHBIH MEXaHU3M OIIpeAeIICHUA oJja. AyTOoCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporaMeTHhI MoJ. ['eHeTudeckas CTPyKTypa
IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIUIEHHBIX C [OJIOM.

leHotnnn Kkak 1enocTHas cucTeMa. [lneHoTponmuss — MHOXKECTBEHHOE JeHCTBHE TeHa.
MHOXeCTBeHHBI auienu3M. B3auMojelcTBHEe HeaUlenbHBIX TeHOB. KoOMIUIEMEHTapHOCTb.
Onucras. [Tonumepust

3.4

BzammoneiictBie reHoTHIIa M Ccpenbl NpH (OPMHUPOBAHWM (QeHOoTHHA. V3MEeHUMBOCTH NPH3HAKOB.
KauecTBeHHBIE M KONMYECTBEHHBIE IPU3HAKKM. BHIbI HM3MEHUYMBOCTH: HEHACIEICTBEHHAs W
HACJIEJCTBEHHAsL.

MoauukanmuoHHas U3MEHUMBOCTD. Poiib cpenibl B (popMUpOBaHUN MOANGDHUKAITOHHON W3MEHYNBOCTH.
Hopwma peaknuu npu3Haka. BapuanmoHHslid psn v BapuaiionHas kpusast (B. Moranacen). CBolicTBa
MOAN(HUKAIMOHHON H3MEHINBOCTHL.

T'eHoTHIIMYUECKAsT M3MEHUMBOCTE. CBOIMCTBA T€HOTHITMYCCKON M3MEHUMBOCTH. Buapr renotumueckoi
HU3MCHYMBOCTH: KOM6I/IHaTI/IBHa$I, MYyTallMOHHAasA.

Komb6rHaTrBHas I3MEHYMBOCTH. Meiio3 U OJI0BO# Mpoliecc — 0CHOBa KOMOWHATHBHON H3MEHUHBOCTH.
Poxnp koMOMHATHBHON M3MEHYMBOCTH B CO3/IaHMM I'€HETUYECKOTO Pa3sHOOOpasus B MpereNax OJXHOTO
BUJIA.

MyTa]_II/IOHHaH U3MCHYUBOCTD. BI/I}Z[I:I MyTaHI/If/’Il T'CHHBIC, XpOMOCOMHLIC, TCHOMHEIC. CHOHT&HHI:IB nu
VHIYIPOBaHHBIE MyTalWd. SInepHple W muToIUa3Marnieckue MmyTtaun. CoOMaTHYecKie U MOJIOBbIC
MyTtarmy. [lpyaWHBl BO3HMKHOBEHUWSI MyTamuid. MyTareHbl W WX BIWSHHE Ha OPraHW3MBIL.
3aKOHOMEPHOCTH MYTAIIIOHHOTO TIporiecca. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOU
n3menunBocTy (H.M. BaBros). BHesiepHas H3MEHUMBOCTD M HACIIECICTBEHHOCTD

3.5

Kapuwotun uenmoBexa. MexmyHapoaHasi mporpamMma HCCIETOBAaHUS T€HOMa dYeloBeka. MeTosbt
W3yYeHUs] TEeHETUKH 4YeJOBEeKa: TEHEAIOTHYECKH, OJM3HEIOBBIA, I[IMTOTEHETHYECKHUH,
MOMYJISIUOHHO-CTATUCTUYECKUNA, MOJIEKyJIsIpHO-TeHeTHYeckuil. COBpEMEHHOE  OmpeeieHHe
TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIMPOBAHUE, B TOM uncie ¢ nomouisto ITIP-
aHanuza. HacnenctBeHHple  3a0oiieBaHWsl  4eloBeka. [ ©HHbIE W XpPOMOCOMHBIE — OOJIC3HH
yenoBeka. bone3Hu ¢ HaceACTBEHHOU MTPEPACIONOKEHHOCTHIO. 3HAUEHUE METUITTHCKON TEHETHKHI
B IIPEIOTBPAIIICHUH M JICYCHUH TeHETUIECKUX 3a00ieBaHui yesioBeka. CTBOJIOBBIC KIICTKH

3.6

JloMecTrKanss ¥ ceNeKuus. 3apoXKACHWE CeNeKnnu | goMectukanuu. Yduenwe H.J. BaBumoBa o
IIEHTPaX MPOUCXOKICHUS 1 MHOTOOOPa3us KYJIbTYPHBIX PACTEHHHA. POJb CeNeKIY B CO3IaHHN COPTOB
pacrenuii wnopox xMBOTHBIX. CopT, mopoja, ITamMMm. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacJeICTBeHHOM m3MeHunBocT H.W. BaBuiosa, ero 3HadeHue Jyis CENICKIIMOHHON paboTHI.

MeTonbl CeNneKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOP: MACCOBBIA M MHIUBHIYATLHBINA. DTaIbl
KOMOMHAITMOHHOH cenekmuu. VcrbiTanne mpon3BoauTeneii mo noToMcTy. OTOop 10 TEeHOTHILY €
MTOMOIIIBIO OIICHKH (DEHOTHUIIA ITOTOMCTBA M OTOOP 10 TEHOTHUITY C roMolisio anainm3a JJHK.

HcKycCTBeHHBIM MyTareHe3 Kak METOJ CEJICKI[MOHHOW pa0oThl. PagualiMOHHBIA W XMMHUYECKHHA
MyTareHe3 Kak HCTOYHHK MyTalMi y KyJbTYPHBIX (hopM opraHu3MoB. Mcnosp30BaHue TEHOMHOTO
peaaKTHPOBaHUS U MeTOA0B pekoMOuMHaHTHRIX JIHK miist momydenus ucxomHoro marepuana s
CEIICKINU.

[Nomy4enne nommruionnoB. BHyTprBHioBas ruOpuansanyst. bianmskopoacTBeHHOE CKpelMBaHue, WM
uHOpuuHT. HepoicTBeHHOE CKpelwBaHWe, WM ayrOpuauHr. ['ereposwc ¥ €ro  IpHUYHHBL
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Hcnons3oBanue rerepoduca B CCIICKIINU. Ornanénaas r1/16p1/m1/13am/1ﬂ. HpeOI[OJ'[CHI/IC 66CHJ'IOILI/ISI
MCXKBHUIOBBIX I‘I/I6pI/I,Z[OB. I[OCTI/DKGHI/IH CCJIICKIIMN paCTeHI/Iﬁ 1 KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOIOTHUH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaguuroHHas OMOTEXHOJOrUs: XJeboneyeHue, noaydeHue KUCIOMOIOYHBIX
MPOAYKTOB, BUHOAeNHe. Mukpoouonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHonoruii. [Ipon3BoacTBo Oenka, aMHHOKUCIOT M BUTAMHHOB. VICKYCCTBEHHOE OIIONOTBOPEHHE.
PexoncTpyk1ua sSiLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METOA TpaHCIUIAaHTALUU AIep KIETOK.

XpomocoMHasi W TEHHass WHXeHepwsl. VICKyCCTBEHHBI CHHTE3 TE€Ha W KOHCTPYHUPOBAaHHE
pexomOunanTHBIX JIHK. JlocTrkeHHS M TIEpCHEKTUBBI XPOMOCOMHON W TCHHOW HWHXKEHEPHUH.
MenumHCKHe OHOTEXHOJIOTHH. Vcroap30BaHNe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT0OOpa3ue OpraHuIecKoro Mupa

41

buonorunueckoe p33H006pa31/Ie OpraHn3MoB. COBpeMeHHafI CUCTEMA OpPraHU4eCKOro Mupa.
HpI/IHIII/IHLI Knaccmbm(aunn OpraHnu3MoB. OCHOBHBIE CUCTEMATUUYCCKHE TpyHlIibl OpraHu3MoB.

OCOOEHHOCTH CTPOCHHUS U >KU3HEACATEIBHOCTH OJHOKIETOUYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpOoTHCTH. KojoHuanbHbIe
OpraHu3Mbl. J[BI)KEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KTYTUKOBOE, PECHHUYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHU3MOB. PazpaXKMMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI

4.2

MHoroknerouHsle pacTeHua. B3auMoCBsI3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl
Y CHCTEMBI OPTaHOB MHOTOKJIETOYHOTO Oprann3Ma. OpraHn3m Kak erHoe 1enoe. TkaHu pacTeHHH.
Tunel pacTHTENBHBIX TKaHEH: oOpa3oBaTeibHAas, IIOKPOBHAs, MPOBOJIAIIAS, OCHOBHAS,
Mexanndeckas. OCOOCHHOCTH CTPOCHHS, (PYHKIIMH M PACIIOJIOKEHUS TKaHEeH B OpraHax pacTCHHH

4.3

BereratuBHble u reHepaTHBHbBIE OpraHbl pacTeHuil. yHKIMKM opraHoB U cucteM opraHos. Kapkac
pacTeHuil. /IBW>KEHHE MHOTOKJIETOYHBIX PAacTEHWM: Tponu3Mbl W HacTuu. Ilormomenue Bonbl,
YIJIEKUCIIOTO Ta3a ¥ MUHEPATBbHBIX BEIIECTB pacTeHUsAMH. JlpixaHue pactenuil. uddysus razos
Yyepes3 MOBEPXHOCTh KIETKH. TPaHCIOPTHBIE CUCTEMBI pacTeHUH. Brinenenue y pactenuil. 3ammra
y MHOTOKJIETOUHBIX pacTeHuil. Kyrtukyma. CpencTBa HAacCHBHOM M XHMHYECKOH 3alllUTHI.
duroHIUAELL.

PazgpaxxuMocTh U peryssiusi y opraHu3MoB. PazapakuMOCTh U PEryssiiusi Y MHOTOKJIETOUHBIX
pacteHuil. PocToBble BelllecTBa M MX 3HaUECHUE

4.5

MHoOrokJeTouHbIe )KUBOTHBIE. B3aMOCBsI3b YacTeit MHOTOKJIETOYHOTO OpraHnu3Ma. TkaHHu, OpraHsl
¥ CHCTEMBl OPTraHOB MHOTOKJIETOYHOTO opraHm3Ma. OpraHu3M Kak eAauHoe 1enoe. ['omeocTtas.
TkaHM >KUBOTHBIX M YeJNOBeKa. THIIBI >KMBOTHBIX TKAHEW: SIHTEIHAIbHAS, COCIUHHUTEILHAS,
MblleyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIMH W pPACIOJOXKCHHS TKAaHEH B oOpraHax
JKUBOTHBIX M YEJIOBEKa

4.6

Opranbl 1 CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OpraHoB U cucTeM opraHoB. Omopa Tena
opranu3MoB. CKeJeThl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX KUBOTHBIX. HapyKHbIH 1 BHYyTpEeHHUN
ckener. CTpOSHHE W THITbI COSTUHEHNS KOCTEH.

JIBIm>KeHHE MHOTOKIICTOYHBIX JKHBOTHBIX. [InTaHne >kMBOTHBIX. I [nTaHNe TO3BOHOYHBIX JKUBOTHBIX.
Jpixanue xuBoTHBIX. KoxkHOE npixanue. YKabepHoe U IErouHoe JbIXaHue.

JlbIxaHNe 03BOHOUHBIX KHUBOTHBIX. DBOJIOLOHHOE YCI0)KHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX
JKUBOTHBIX. JIpIXaTelIbHAs CHUCTEMa 4YelNoBeKa. MeXaHu3M BEHTWILALMU JETKHX y NOTUL H
MIIEKOITUTAFOIINX. Tpancnopt BEILIECTB
y opraHuzMoB. TpaHcopT BelIECTB y JKUBOTHBIX. KpoBeHOCHas cucteMa U €€ OpraHbl.
KpoBeHocHast cucTema MO3BOHOUYHBIX >KHBOTHBIX. Kpyrm kpoBooOparieHHs. DBOJIOLMHOHHEIE
YCJIO)KHEHHUs] CTPOEHMUs] KPOBEHOCHOM CHCTEMBbl I103BOHOYHBIX JKUBOTHBIX. Bblnenenue y
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OpraHnu3MoB. BLIZ[CJ'IGHI/IC Y XUBOTHBIX. COKpaTI/ITeJ'H)HI)IC BaKYyOJIH. OpFaHLI BBIACIICHUA. CBs13b
mOoJIOCTH TCJIa C KpOBeHOCHOﬁ U BBIJICIUTENHHON CHCTEMaMH. BI)II[CJ'IGHI/IG Yy MNO3BOHOYHBIX
JKUBOTHBIX. 3au11/1Ta Y MHOT'OKJICTOYHBIX JXHUBOTHBIX. HOKpOBI)I 1 UX IIPOU3BOJHBIC.

Pa3I[pa)KI/IMOCTI) H peryiiauudg 'y OpraHnu3MoOB. PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB.
Takcucsl. PaBZ[pa)KI/IMOCTI) " peryrsinus y MHOTOKJIICTOYHbBIX paCTeHHfI. PocroBrie BemiecTBa U UX
3HA4YCHHC.

HCpBHaﬂ CUCTEMA U pe(l)ﬂeKTOpHaﬂ peryisiusa y MHOT'OKJIETOYHBIX J)KUBOTHBIX. HepBHaH CUCTEMA U
e€ OTJICIIbI. 3BOJ'IIOIII/IOHHO€ YCIOKHCHUEC CTPOCHUA HepBHOﬁ CHUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB u nporpamm Aist 3¢ ¢GeKTUBHON (YHKIIMOHAIBHOM aHHOTAIMM [€HOMOB,
TPaHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHI3MOB, PACTEHUIL, )KUBOTHBIX 1 YETIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 310POBLE

5.1

OpraHel U CUCTEMBI OpraHOB 4enoBeka. OTHesbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc n pednexropras xyra. besycnoBHble n ycnoBHBIE pediiekcsl. ['yMopanbHas perymsanus u
SHIOKPUHHAs CUCTEMA JKUBOTHBIX U uesloBeKa. JKene3bl S3HJOKPUHHONW CUCTEMBI U UX FOPMOHBI.
JeiicTBre TOpMOHOB. B3auMOCBSI3b HEPBHOI 1 3HIOKPUHHOM cucTeM. [ unoranamo-runodusapHas
cucreMa. Pediekc u peduexropHas qyra. besyciioBHbIE U yCIOBHbIE pe(IEKCh

5.2

3ammra opranusMa oT OonesHeil. ViMmyHHas cuctema uenoBeka. KieTOUYHBIM M I'yMOpanbHBIN
UMMYHHUTET. Bpoxn&HHBINA, TpHOOpeTéHHBIN crermduiyeckuii MMMYHUTET. Teopust KIOHAIBHO-
cenektuBHOTO MMMyHHTeTa (I1.Dpmux, ®.M.bepuer, C.ToneraBa). BocmamuTenbHbIE OTBETHI
OpraHu3MOB. Poiib BpOXKIEHHOT0 MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBaHHIA

5.3

KporenocHas cuctema u e€ opransl. Cepjiie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpa-
nieHus. Pabota cepaia u e€ peryssmuys

5.4

Jeixanue desnoBeka. Juddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIXaTellbHas CHCTEMa
yesioBeka. JIpIxarenapHas MOBEpXHOCTb. Perymsius npixanus. JlprxarenbHbie 00bEMBI

5.5

[TumeBaputensHas cucteMa uenoBeka. OTAenbl NMULIeBapUTeNbHOro Tpakra. [luieBapurenbHble
>Kesie3bl. BHyTpUIIOIOCTHOE M BHYTPUKIIETOYHOE NUIIEBAPEHHE

5.6

[NokpoBs! u mux mpousBomubie. Opransl BeiaeneHus. I[louku. CrtpoeHne u (QyHKIIMOHHUpPOBAHHE
Hepona. OmpTpanus, cekpenys M oOpaTHOE BCachblBaHME KaK MEXaHM3MBI pabOTHI OpPTaHOB
BhIIeneHnsa. OOpa3oBaHUEe MOYH y YETOBEKa

5.7

JIBmkeHue demoBeka: MpliedHas cucreMa. CKeNneTHbIE MBIIIE B uX pabora. CTpoeHHE U THITBI
COeIMHEHUS KOCTEN

Teopus sBomtory. Pa3Butie *xu3HN Ha 3emie

6.1

OpomonuonHas teopus Y. [lapBuna. [lpennocbulku BO3HHMKHOBEHHs JAapBUHM3MA. Ku3Hb U
Hay4Has AesaTelbHOCTh Y. JlapBuHa.

Jewxympe cuibl 3Boiouun BuaoB mo Y. JlapBuHy (BBICOKAas HWHTCHCHBHOCTH Pa3MHOKEHHUS
OpPraHU3MOB, HACICICTBCHHAas W3MEHUYMBOCTh, OOph0a 3a CYIIECTBOBAHHE, CCTECTBCHHBIH H
HUCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuHTeTHYeCKOH Teopuu sBomounu (CTD). HelitpampHas Teopus 3BONIOLUH.
CoBpeMeHHas HBOJIONMOHHAS OHONIOTHs. 3HAYCHHE 3BOJIOIMOHHON Teopud B (HOPMHPOBAHHU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

Ionynsiuusa kax seMeHTapHast eInHULa 3BOIIOIHHA. COBpeMEHHBIE METO/IbI OLIEHKH T'€HETHUECKOTO
pa3sHoOOpa3us M CTPYKTYPHI MOMyJsuid. M3MeHeHne reHooHIa TOMYISIUN KaK 3JIeMEHTapHOE
SBOJIIOLIMOHHOE SBJIEHHE. 3aKOH reHeTuyeckoro pasHoBecus k. Xapau, B. BaitnOepra.
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DrneMeHTapHbIe PAKTOPHI (ABHXKYIIUE CUITBI) SBONIONUU. MyTalmoHHbIH nporiecc. KomOuHaTuBHas
U3MEHYUBOCTh. Jlpeiid reHoB — ciydaiiHble HEHAIPABICHHBIC W3MEHECHUS 4YacTOT ajulelici B
nonysinusax.  Oddekr ocHoBarens. Murpamun. W3omAnus TOMyNsnuiA: reorpaduyueckas
(npoctpancTBeHHAs ), Onosoruieckas (PenpoayKTHBHAS).

EcrecTBeHHBIII 0TOOp — Hampapisitomuil ¢axrop sBomonnu. GopMbl €CTECTBEHHOIO 0OTOOpa:
JBIDKYIIMH, cTaOUNIN3UPYIOIUH, pa3pbiBaronuii (Iu3pyntusHslil). [lonoBoit oT60p.

IIpucnocoOneHHOCT,  OpPraHU3MOB — Kak  pe3yJabTaT  MHKPOIBOJIONMHM.  BO3HHUKHOBEHUE
IPUCTIOCOOIEHNH Y OpraHnu3MoB. ApoMopdo3sl U uanoaganrtanuu. Ilpumeps! npucnocodiaeHuit y
opraHu3MoB. OTHOCUTENIBHOCTb IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bugn, ero kputepuu u cTpykTypa. BumoobpazoBanue kak pe3ynbTaT MUKPO3BOIOLUH. M3051smums —
KJIF04YeBOW (paktop BupooOpaszoBaHus. [lyTm M cmocoObl BumooOpa3oBaHMs: ayuIONAaTPUYECKOE
(reorpaduueckoe), CHMIIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBCHHOE»  (TIOIHMILIOWIM3ALIHS,
rubpunu3anyst). JIuTeabHOCTh IBOIOLMOHHBIX IPOIIECCOB.

MexaHu3MbI (HOPMHUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpas3HsL.
Poub 3BOMIOIMOHHOI OMOJIOTHHU B pa3padOTKe HAYYHBIX METOJOB COXpaHEHUs OMOpa3HOOOpa3Usl.

MHUKpPO3BOMIOIMST M KOAPBOJIIOLMSL TApPa3sHUTOB M HMX X03s5€B. MexaHu3Mbl (HOpMHUPOBAHUA
YCTOWYIMBOCTH K AaHTHOHOTHKAM M COCOOBI OOPHOBI C HEl

6.3

Metoapl u3ydeHHUs] MAaKpOIBONIOIMHU. [lal€eOHTONOTHYECKHE METO/Abl H3YYCHHS OBOIIOIUH.
[lepexonasre GOpMBI 1 PUITOTEHETUIECKUE PSIIBI OPTAaHU3MOB.

buoreorpadudeckne mMeToapl u3ydeHus sBoroimu. CpaBHeHue (Giopbl U (GayHbBl MAaTEPUKOB U
ocTpoBoB. buoreorpadudeckue odnacti 3emiu. BUIBI-9)HIEMUKH U PETUKTHI.

OMOpHONOTHYECKHE M CPaBHUTEIBHO-MOP(HOJIOTHYECKHE METOABl HM3YYEHHS  SBOJIIOILUH.
I'eHeTHueckne MEXaHWU3MBI 3BONIOLUHM OHTOTCHE3a U TOSIBICHHS 3BONIOLMOHHBIX HOBIIECTB.
T'omonornuHbple W aHanoOrMyHblE OpraHbl. PyTuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKyIsSpHO-
reHeTudyeckue, OMOXMMHUYECKHE U MaTeMaTUYECKHE METO/Ibl U3Y4YEHUs IBOJOLUUH. ['OMOJIOrHYHbIe
renbl. COBpeMEHHBIE METOIBI TOCTPOCHHSI (PUIIOTEHETHICCKIX JIEPEBBEB.

XpOMOCOMHBIe MyTalluyu U 3BOJIIOIMA TCHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBWia) OHBOJIONUH. HeoOpaTHMOCTh 3BONIOIHMH. AJanTHBHAS
panuanusi. HepaBHOMEpPHOCTh TEMIOB SBONIOIUHI

6.4

HayuHble rUNOTE3B! MPOMCXOXKICHUS XHU3HU Ha 3emiie. AGHOreHe3 M maHcrnepmus. JloHaydHbIe
IPEACTABICHNS O 3aPOXKICHUN JKU3HU (KpeallMoHU3M). ' HIOTe3a MOCTOSIHHOTO CaMO3apOXKIeHHs
)Ku3HU U e€ onposepxkeHue onbitamMu @. Penu, JI. Cnamnannanu, JI. [lactepa. [IpoucxoxaeHue
JKU3HU U aCTPOOHOIIOTHSL.

OcCHOBHBIE 3Tanbl HeOpraHm4eckoi nsBomouuu. IlnanerapHas (reosoruueckas) 3BOJIOLUSL.
Xumuueckas 3BONIONUs. AGHOT€HHbI CUHTE3 OpPraHUYeCKHUX BEILECTB U3 HeopraHudeckux. OmbIT
C. Muiepa u . FOpu. O6pazoBanue mnoaumepoB H3 MoOHoMepoB. KoamepBatHas rumnoresa
AMW. Onapuna, runoresa nepBuuHoro OynboHa Jlx. XonneilHa, reHeTHdeckas TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) u runotesa «mupa PHK» V. I'nnbepra. @opmupoBanre MmeMOpaH
¥ BO3HUKHOBEHHE TPOTOKJICTKH.
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I/ICTOPI/ISI Semian u METOJIbI &€ H3YyUCHUS. Hckomaemble OpPraHnv4CCKrC OCTATKH. FeOXpOHOJ’IOF usl U eé
Metoabl. OTHOCUTENIBHAS U a0COIIOTHAS reOXpOHOJIOTUA. reOXpOHOJ’IOFI/I‘IeCKaH aIKaja: 30HbI, 5pPbI,
MEepUOAbIL, SIIOXH.

HauanbHble 3Tansl opraHuueckoit 3BosouHy. [1osBIeHNe U ABOMIOLUS IEPBBIX KIECTOK. DBOIIOLUSL
MeTabonus3Ma. Bo3HUKHOBEHUE NepBbIX 3kocucTeM. COBpeMEHHblE MUKPOOHBIE OMOIUIEHKH Kak
aHaJIor MEepBBIX Ha 3emie coolmecTB. CTpoMaTonuTsl. [IpokapHOTHI U DYKapUOTHL.

HpOHCXO)KI[eHI/IC 9YKapuoT (CI/IM6I/IOFGH63). 3BOJ'HOHI/IOHHOG MMPOUCXOXKACHUE BHPYCOB.
HponcxomneHHe MHOTI'OKJICTOYHBIX OpraHnu3MoB. Bo3HukHOBEeHHE OCHOBHBIX rpyni
MHOTOKJIECTOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOIHMM BBICHIMX pacTeHui. OcHOBHbIE apoMopdo3sl pacTeHuil. Burxon
pacteHuit Ha cymry. IlosBieHue CHOPOBBIX pacTeHMH M 3aBoeBaHME HMMH Cymd. CeMEHHbIE
pacrenus. [IpoucxoxneHue IBETKOBBIX PACTEHHH.

OCHOBHBIE 3Talbl 3BONIOIHMU XUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl KUBOTHHIX. BeHnckas
(bayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIOB. [lepBble XOPAOBBIC KUBOTHBIE.
JKvuzep B Bome. DBOMIONUSA TO3BOHOYHBIX. [IpoucxokiacHue amMpuOWH M pEeNTHIIUIA.
[IpoucxoxneHne MISKOMUTAOMMUX | OTHN. [lpuHImnm KiroueBoro apomopdosa. OcBoeHue
0€eCII03BOHOYHBIMHU M TIO3BOHOYHBIMH KHBOTHBIMH CYIITH.

Pa3Butne xm3HM Ha 3emiie MO 3paM W TEPHUOAAM: apxei, MPOTEpPO30H, MaIe030i, Me3030M,
KaifHo30M. O0IIas XapaKTepUCTUKa KIIMMaTa M Te0JIOTHIECKHX TpolieccoB. [losBiieHue u pacuBer
XapaKTepPHBIX OPraHW3MOB. YTJIe0Opa3oBaHHWE: €ro YCIOBHS W BIUSHHE HA Ta30BBI COCTaB
aTtMocdepsl.

MaccoBble BBIMApaHUs — SKOJIOTMYECKHE KPU3HUCHI IPonuIoro. [IpudauHbl 1 ceCcTBUS MacCOBBIX
BEIMUpaHuid. COBpEeMEHHBIH YKOJIOTHIECKUI KPH3HC, €T0 0COOCHHOCTH

6.5

Pazgensl u 3amaun AHTPOITIOJIOTHUH. MeTtomasl AHTPOIIOJIOTHH. CraHoBiICHHE Hpe,I[CTaBHeHI/Iﬁ o
IMPOUCXOXKICHHUU YCIIOBCKA. COBpeMeHHBIe HAayY4YHBIC TCOPHHU.

CXoICcTBO 4elnoBeKa ¢ KUBOTHRIMH. CHCTeMaTHYecKoe IIOJIOKEeHHEe delloBeka. CBHIETEILCTBA
CXOJICTBA UYEJIOBEKA C KMBOTHBIMH: CPaBHHUTEIbHO-MOP(OIOTHYECKUE, 3MOPHOIIOTHYECCKHE,
(usnonoro-onoxuMHUYECKue, nopeeHIeckre. OTINYNS YeI0BeKa OT KUBOTHBIX. [IpaMoxoxaeHIe
1 KOMIIJIEKC CBSI3aHHBIX C HUM TpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOM CHUTHalIbHOU
CUCTEMBI.

Jpmwkymue cuisl ((pakTopsl) aHTPONOreHe3a: OHMOJIOTHYEecKHe, colaibHble. COOTHOIIEHHE
OMOJIOTHUECKHX U COLATBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaIU AHTPONOTeHe3a. ABCTPAIONUTEKU — IBYHOTHE NPEIKH Jitoei. HenoBek ymensblii,
NIEPBbIE U3TOTOBJIECHUA OpyIui Tpyna. UenoBek NpsSMOXOISIIMKA W IEPBBIM BBIXOX JIOAEH 3a
npenensl Adpukn. YenoBek reienb0eprcKuii — oMU MpeloK HeaHAepTalbCKOIO YeIOBeKa H
YyeJoBeKa pa3yMHOTo. UeloBeKk HeaHAEepTaNbCKUM Kak BUJ JIIOJEH XOJOIHOTO KiumaTa. YenoBek
pa3yMHBIH COBPEMEHHOTO THIIA, JCHHCOBCKHH YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaeiaMu
Adpukn.
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OBOMIIOIMST  COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHbIM OTOOp B MOMySILUSAX — UEJIOBEKA.
MyTtannoHHBIN nporiecc U nonumopdusM. IlomynsinroHHBIE BONHEL, Apeii( FeHOB, MUIpaIUs U
«3¢hHEKT OCHOBATENS B MOMYJISALUSIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonblye pacel: eBponeouaHas (eBpa3uiickas), aBcTpano-
HerpougHas (PKBaTOpHANbHAsI), MOHTOJIOWIHAs (a3MaTCKO-aMepHKaHcKas). Bpems wu mytu
pacceneHHs 4elloBeKka 1o IulaHeTe. ENMHCTBO YenmoBeueckux pac. HaydHas HecOCTOATENbHOCTH
pacusma. IIprucrocoOJIeHHOCTh YeloBeKa K pa3HBIM YCIIOBHSAM OKpYKaroled cpensl. BrusHue
reorpadudeckoi cpeabl u Apetida reHoB Ha MOPQOIOTHIO U (PU3HOJIOTHIO YETOBEKa

DKOCHUCTEMEBI U npucymue MM 3aKOHOMCPHOCTU

7.1

Pazpgens! u 3a1a4u SKOJIOTHH. CBsI3b DKOJIOTHH C APpYruMU HayKaMH.

Mertonsl skosorud. lloneBele HaOmoofeHUs. OKCIEPUMEHTbI B SKOJOTHM: HPUPOJAHBIE U
nabopatopHble. MoJenpoBaHHE B 3KOJNOTUH. MOHUTOPUHI OKpYXAIOLIeH Cpelbl: JIOKaJIbHBII,
PETHOHATILHBIN U TJ100aTbHBIHN

7.2

Dxonoruueckue (HakTopbl M 3aKOHOMEPHOCTH WX aercTBusA. Kiaccudukamus 3KOIOTHUECKUX
(hakTopoB: abuoTHUECKHe, OMOTHYECKHEe, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH ACHCTBUS
akoormyeckux Qaktopos. [IpaBmino muaumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTB.
OBpHUOHOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotndeckue (axtopel. CBET Kak HKOJOTMYEecKHil Qaxtop. JlelicTBHE pa3HBIX YYacTKOB
COJHEYHOI0 CIIEKTPa Ha OPraHU3Mbl. OKOJOTMYECKUE TIpPYNIbl PACTEHHH M KUBOTHBIX MO
OTHOILICHHUIO K cBeTy. CurHambHas posb cBeTa. POTomepuoan3m.

TemmepaTypa Kak JKkojorumdeckuil ¢axtop. [JlelicTBue TeMmepaTypsl Ha OPraHU3MBIL.
[olikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MbI. OBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuid Qakrop. IlpucmocodieHust pacTeHU K MONACPKAHUIO BOIHOTO
Oananca. Knmaccudukanuss pacTeHWil TIO OTHOMICHHWIO K Boze. [IpUCIOCOOTIeHUS >KUBOTHBIX K
M3MEHEHUIO BOJTHOTO PEXHMA.

Cpenbl oOuTaHHWsI OpPraHW3MOB: BOJHAS, HA36MHO-BO3IyIIHAs, TIOYBEHHAs, TIyOMHHAs
MOJIIOYBEHHAsI, BHYTPHOpPTaHW3MEHHAs. OH3UKO-XUMHUYECKAE OCOOCHHOCTH Cpel OOWTaHHS
opranm3MoB. [IprcnocobneHnst Opranu3MoB K )KU3HHU B Pa3HBIX Cpeax.

buonornyeckue putMmbl. BHemHume u BHyTpeHHHE pHUTMBL. CyTOYHBIE M TOJUYHBIC PUTMBIL.
IIpucnoco6neHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KHU3HU.

JKuznennsie popmbl opranu3MoB. [lonsTue o xu3sHeHHOH (opme. JKu3HeHHBIE (POPMBI PACTEHUIM:
JIepeBbs, KyCTapHUKHN, KyCTapHUYIKH, MHOTOJIETHHE TPABBI, OHOJIETHUE TPaBHI. JKI3HEHHBIE (OPMBI
KMBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOSHUS H 00pa3a KHU3HH.

buoTtnueckue Qaktopbl. Buapl OMOTHYECKHMX B3aMMOJCHUCTBUI: KOHKYPEHIUS, XHUIIHUYCCTBO,
cuMOM03 U ero Gpopmel. [lapasuTism, Koomepanus, MyTyaanu3M, KOMMEHCATN3M (KBapTHPAHTCTRO,
HaxJieOHn4ecTBO). Herpoduueckue B3aumojeiicTBus (Tonmueckue, Ghopuueckue, GabpuyuecKue).
3HaueHre OMOTHYECKHX B3aUMOJCHCTBHU JIs CYIIECTBOBAHHS OPraHM3MOB B cpelie OOUTaHHMS.
TIpyHIUTT KOHKYPEHTHOTO UCKIIOYCHHUS

7.3

OKOJIOrNYecKre XapaKTepucTUKH momymsanuu. [lomymamus kak Owornormdeckas cucrema. Poss
HEOTHOPOJHOCTH Cpenbl, (U3UUECKHX OappepoB M OCOOCHHOCTEH OHOJOTMM BHAOB B
(hopMHPOBAHNH MPOCTPAHCTBEHHON CTPYKTYpH! Homynsnuii. OCHOBHBIC HOKA3aTEIHN IOIYJISIIN:
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YUCJICHHOCTD, INIOTHOCTDH, BO3PACTHAA U IOJIOBAsA CTPYKTYpPA, pOXKAAEMOCTD, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIHA.

Dkonoruueckas CTpykrypa momyisiiun. OneHKa YUCICHHOCTH MOMyJIIuY. JJuHaMuKa MOMyIsIig
U e€ perymsnus. bruoTndeckuil OTEHIMAN MOMyIAH. MoAeupOBaHHE TUHAMUKA TOMYJISIIUH.
KpuBble pocTa 4HCIEHHOCTH moOmynsiud. KpuBble BBDKMBaHWA. Peryismus YHCICHHOCTH
HOMYJISIIUA: poiib (haKTOPOB, 3aBHCANIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJIOTHYCCKHUE
cTpateruu BUIOB (r- u K-ctparerun).

ITonsiTue 06 skonoruyeckor Hulle Buaa. Mecrooburanue. MHOroMepHast MOAEIb YKOJIOTHYECKOM
Humm k.M. XatunHcoHa. Pasmepsl skonorumdeckoid HumM. IloTeHImanpHas M peaqn3OBaHHAsA
HHIIIA.

BI/I):[ KaK CucteMa nonynﬂunﬁ. ApeanLI BUIOB. BI/II[LI 1 UX )KXU3HCHHBIC CTPATCTUH. 3aKOHOMepHOCTI/I
IIOBCACHUA 1 MI/Il"paI_[I/Iﬁ JKUBOTHBIX. broiornyeckrue nHBa3uu JYXCPOIHBIX BUJIOB

7.4

Coo0ectBa opraHnu3MoB. brorieHos u ero crpykrypa. CBsi3u MeXay OpraHu3MaMH B OHOILIEHO3e.
DkocucteMa Kak oTkpbiTas cuctema (A.J[x. TeHcnu). OyHKIHOHATBHBIE OJIOKM OPTaHW3MOB B
9KOCHCTEME: IPOJIYIIEHThI, KOHCYMEHTHI, peaylieHTsl. Tpoduueckue ypouu. Tpoduueckue nenu u
cetu. Abuoruueckue O0ku KocucTeM. [10UBBI U WIIBI B dKOCHCTeMaX. Kpyropopor BeuiecTs u
MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIC TIOKa3aTeIN YKOCHCTEMBI. bromacca U mpoayKus. DKOJOTHIECKUE TUPAMHIBI JHCET,
OMOMAacChl ¥ SHEPTHH.

HampaBneHnHple 3aKOHOMEPHBIE CMEHBI COOOMIECTB — CyKIecchd. [lepBUYHBIE M BTOPUYHBIC
CYKIIECCHM W WX TpPUYUHBL. AHTPONOTCHHBIE BO3JEHCTBHA Ha Cykieccud. KimmMakcHoe
coo0mecTBo. brnopasHooOpa3ne W TONHOTa KPYyroBOPOTa BEMIECTB — OCHOBA YCTOMYMBOCTH
COOOIIECTB.

HpI/IpOZ[HI)Ie OKOCHUCTCMBI. AHTpOHOFeHHBIe OKOCHUCTCMBEIL. Al"pOBKOCI/ICTeMa. ArpoueH03. Paznuums
MCKAY aHTPOIIOI€HHBIMU U TPUPOJHBIMU 3KOCUCTEMAMM.

Yp6oskocuctemsl. OCHOBHBIE KOMIIOHEHTH ypOoskocucteM. [opomckas ¢mopa u  dayHa.
CuHaHTpOIH3aIMs TOPOJACKOH (payHbl. Bromorndeckoe v X03IiCTBEHHOE 3HAUEHUE arpOIKOCHCTEM
U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
9KOCHCTEMAX.

IlepeHoCc SHepruu W BEMECTB MEXAY CMEXHBIMH KOCHCTEMAMH. Y CTOMYMBOCTH OPIaHU3MOB,
HOMYJIIUI U DKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEUCTBUI

7.5

buocdepa — obuierutanerapHas 00oyiouka 3emild, TIie CYHIECTBYET WJIM CYLIECTBOBajla >KU3Hb.
VYuenne B.U. Bepnaackoro o Ouochepe. Obmactu OGuocthepst u e€ cocraB. JKuBoe BeliecTBO
ouocdeps! u ero GyHKINH.

3aKOHOMEpPHOCTH CyliecTBOBaHUS Omocdepbl. OcobeHHOCTH OHOchepbl Kak TiI00abHOU
akocucTeMbl. JluHamuueckoe paBHOBecue B  Ouocdepe. Kpyropoporsl BeliecTB U
OMOTeOXUMHUYECKHE ITUKITBI (YIiIepoia, a30Ta). PUTMHYHOCTS sIBIIEHUH B OHocdepe.
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3onanbHOCTh OHnochepnl. [loHstue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHJIIpa, XBOWHBIE Jieca,
CMEIIaHHBIC U HIMPOKOJUCTBEHHbIE JIi€ca, CTEMM, CABaHHBI, IyCTBIHH, TPOIMYECKUE JIeca,
BBICOKOTOpbsl. KitMaT, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIH.

CrpykTypa U (pyHKIMS KUBBIX CHCTEM, OLEHKA HUX PECYpCHOro IMOTEHNIHana U OHOoC(hEepHBIX
(dhyHKIMI

DKOJIOTUYECKHEe KPU3UCHI U UX MpUYHHBL Bo3jmeiicTBue denoBeka Ha Ouocdepy. 3arps3HeHUE
BO3AYWIHOHN cpenpl. OxpaHa Bo3ayxa. 3arpsA3HEHHE BOAHOHM cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymenne moussl. OXxpaHa MOYBEHHBIX pecypcoB. M3mMeHeHne kimmMara.

AHTpPONOreHHOE BO3JICIICTBUE HA PACTUTENBHBIA M KUBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
JKUBOTHOTO MHpa. OCHOBHBIE MIPUHLIMITBL OXpaHbl Mpupoasl. KpacHbsie kuuru. Ocobo oxpaHseMsbie
npupoHbie Tepputopun (OOIIT). Borannueckue caapl U 300JI0THIECKHE TTAPKH.

7.6

OcCHOBHEBIE TMIPUHIIUTIIBI yCTOI)i‘IHBOFO pa3BUTUA YCJIOBCYECTBA W IIPUPOJBI. PaHI/IOHaJILHOC
IIPUPOJAONO0JIL30BAHUEC U COXPAHCHUC OHOJIOTHYCCKOTO pa3H006pa3Hﬂ 3emiu

YUYEBHO-METO/JUYECKOE OBECIIEUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

buosorus. 10 kmace. YrayOsieHHbIH ypoBeHb. YueOHoe nocoone. B nByx wactsax. [lon pepaknueii B.B.
[Taceunuka. Mocksa «IIpocBemenus» 2025.
buonorus. O6mias 6uonorus. 10 kinacc Yriny0OaeHHbli ypoBeHb. [lon HaydHOM penakuueit akanemuka PAEH

npogeccopa B.b. 3axapoBa. Mocksa «IIpocsemierne» 2022

buonorus 11 kimacc. YrinyOneHHbI ypoBeHb. YueOHoe nmocoowue. [Toa penakuueii B.B. [Taceunnka. Mocksa
«IIpocsemenue» 2024
buonorus. O6mas 6uonorus. 11 kmace. YrmyOneHHsli ypoBeHs. [lox HayuHo# penakiueii akanemuka PAEH

npodeccopa B.b. 3axaposa. Mocksa «IIpocsemienne» 2022

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

buosnorus. 10 knacc. YrayOnieHHbIH ypoBeHb. MeToaudeckoe nmocooue. B nByx wacrsx. [Ton penakmueii B.B.

[Taceunuka. Mocksa «IIpocsemenus» 2025.



buonorus. O6mas 6uomnorusi. 10 kimacc YrimyOneHHslid ypoBeHb. [lo HaydHOM penaknueii akagemuka PAEH

npocgeccopa B.b. 3axapoBa. Mocksa «IIpocsenieane» 2022

buosnorus 11 kinacc. YrimyOieHHbIi ypoBeHb. Metonndeckoe nmocodue. [loa penakmueii B.B. [Taceununka.
Mocksa «IIpocsemenuey» 2024
Bbuonorus. O6mas 6uonorus. 11 kinace. Yriuy6neHHsli ypoBeHs. [loa HayuHol penakuueii akagemuxka PAEH

npocdeccopa B.b. 3axapoBa. Mocksa «IIpocsemierney» 2022

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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