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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuyebHOMy mpeamery "buonorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero obmiero oOpazoBaHusi pa3zpaboraHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanun»,
dI'OC COO, Konnenuuu mnpenojaBaHusi yueOHoro mpenmera «buonorus» u
OCHOBHBIX IOJIOKEHUH (pesiepanbHOi paboyell mporpaMmMbl BOCITUTAHUA.

VYuebnniii npeamer «buonorus» yriayonaéHHoro ypoBHs u3ydenust (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obinactu «EcrecTBeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusMm OPIOC COO npodunbHbIe
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
maddepennman  oOydeHUsST Ha ypOBHE CpeaHero ooOmero oOpa3oBaHUS U
MPU3BaHBl OOECIEYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeHUM NMpodeCcCHOHANTBHBIM U BRICIIUM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIA M3 JTHUX Y4YeOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHHuE O00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIHNX
3a/a4y, CBSI3aHHBIX C TpodopueHTanmedn oO0yJaronmxcss W CTHMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HaHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULUHON, YKOJIOTUEU, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosorus" naétr mpejacTtaBieHUE O
Helnu M 3ajadax HM3ydeHus yuyeOHoro mnpenmMera «buosiorus» Ha yriayOon€HHOM
YpOBHE, OIpenesseT 00s3aTenbHoe (MHBaPUAHTHOE) MPEAMETHOE COAepKaHHUe, ero
CTPYKTYpUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEH/yeT MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEeOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUNPEIMETHBIX CBSI3€H, JIOTMKM Y4EOHOro mpoilecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuatomuxcsi. B mporpamme 1o Owuonoruu
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C H3YyYEHUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onaromaps 4YeMy  IPOCMATpPUBAETCS
HAlpaBJICHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OWMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, MNPEACTaBICHUNA O 370pOBOM oOpa3ze >KU3HM, Ha
BOCIIUTaHUE OEpeXKHOTr0 OTHOIIECHHS K OKpY’XKaromed NpupoaHou cpene. B
nporpaMme No OHMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusty B peanuzanuu  TpeboBanuit PIOC COO Kk TMIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbOpMHpPOBAaHWM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHOW  JESITEILHOCTH
OOy4JaromuXcs IO OCBOCHHIO COJIEPKaHUS OHOJOTMYECKOro 0Opa3oBaHHs Ha
YpOBHE CpeAHero oouiero o0pa3oBaHus.

VYuebnsblil npenmer «buosorus» Ha ypoBHE CpeIHEro oO0Iliero oopa3oBaHuUs
3aBepiiaeT OMOJIOTMYECKOoe O00pa3oBaHWE B IMKOJIE W OPUEHTHPOBAH Ha



pacliMpeHre U yriiyoJieHHe 3HaHUuM oOydarouuxcsi O KMBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHOW W KJIETOYHOW OWOJOTHH, SMOPHUOJIOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKI[UU, OMOTEXHOJIOTHUHU, IBOIIOIMOHHOTO YUYSHUS U KOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCS K MOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosioruyeckoro  oOpa3oBaHusi B  By3aX M OpraHM3alusX  CpeIHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro CoAepKaHHs COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYECHUH  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3feoB OMOJOTUHA Ha YPOBHE OCHOBHOIO
obOuiero obpaszoBanus, B 10—11 kmaccax 3Tu 3HaHHA TOJy4aroT pa3BuTHe. Tak,
paclMpeHbl W YIUIyOJIeHbl OWOJOTHYECKHE 3HAHUS O PACTCHUSAX, JKUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YEJIOBEKa, OONIUX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI JIJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3mMokHA Takxke HHTErpanusi OUOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMU OOYYAIOIUMUCS TIPU H3YYCHUH
bu3KKU, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpamMmbl 1o yudeOHOMy mpeametry "buosorusa" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TOAXOAbl K H3YYEHHIO OWOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI0 YPOBHSI OpraHU3allUH, SBOJIIOIMA OPraHUYECKOro MUpa Ha 3eMIie,
COXpaHEeHUs: OMOJOTUYECKOro pa3HooOpasus 1utanetrl. Tak, B 10 kmacce
U3YYaloTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OWONOruu, 3MOpPUOJNIOTHH U
OMOJIOTUN PA3BUTHSA, T€HETUKU U CEJIIEKIUH, OMOTEXHOJOTMH U CUHTETHYECKOU
OMOJIOTHY, aKTyaIM3UPYIOTCS 3HAaHUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonormu uejoBeka. B 11 kiacce wu3y4aroTcs SBOIIONMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebusiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
oOy4JaromuMHcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTO00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTUH, MIPUKIAAHBIX aCTIeKTaX OMOJOTUYECKUX 3HAHUMU. [[ns
pa3BUTHS U TOAJEPKAHMS HHTEpeca OO0ydallluxcs K OHOJOrMUM Hapsay co
3HAUYUTENIIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COACpP>KaHUU MPOTrpaMMbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEILIEHUE BAKHEUIIUX OMOIOrMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



[enp n3yuenus: yueOHoro npeamera «buosorus» Ha yriry0JI€HHOM YpOBHE —
OBJIaZICHHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHON
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra H NPHOOpPETEeHUE YyMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpEca K ONpenenaeéHHON 00aacTu
npo(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TTPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUAL.

JlocTmkeHne 1enu Uu3ydeHus yuyeOHoro mnpenmera «buonorus» Ha
yTriyOJIEHHOM YpOBHE 00€CIIeunBaeTCs PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
paBuiIax, COCTaBISIOIIMX COBPEMEHHYIO €ECTECTBEHHO-HAYUYHYIO KapTHHY MHpPA; O
CTPOCHHH, MHOTO00pa3WuH M OCOOSHHOCTSX OHOJOTHYeCKHX CHCTeM (KIICeTKa,
OpraHu3M, MOMyJIALHUs, BUA, OMOreoreHo3, onocdepa); 0 BELAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHHME OOYy4YaloIIMXCAd C METOJaMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTHYECKMX HayK (MOJEKYJISpHOM U
KJIETOYHOM OMOJIOTUM, HSMOPHOJOTUM W OHOJOTHM Pa3BUTHS, TEHETUKU U
CEJICKI[UU, OHOTEXHOJOTMU U CUHTETHYECKOM OHOJIOTMH, NaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIeIOBaHUM B JlabopaTopur U B mOpupoae (HaOIOAeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHUe OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(POpPMALMIO; TOJIb30BATHCS
OMOJOTMYECKON TEPMUHOJIOTHEH M CUMBOJMKOM; YCTAaHaBIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-d)KOHOMUYECKUMH U  OIKOJOTMYECKUMU
npobiieMaMy 4YEeJIOBEYECTBA; OLECHUBATh IOCIEJACTBUS CBOEH JEATEIHHOCTH IIO
OTHOILIEHUIO K OKpYy)Karolled NpUPOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY’KAIOIIUX  JIIOAEH; OOOCHOBBIBaTH M COOMIOJATh  MEpPBI
nporiIakTUKU UH(GEKIIMOHHBIX 3a00J€BaHNi, MpaBWIa MOBEACHUS B MPUPOJE U
oOecrieueHus OE30MaCHOCTH COOCTBEHHOM KU3HENEATENHHOCTH B UPE3BBIUAMHBIX
CUTyallUsiX IMPUPOAHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYaroUIMXcsl UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOILlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU WU COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JOTHEH
OMOJIOrMYECKOTO UCCIIEIOBAHMUSI, POBEJCHMUS AKCIEPUMEHTATbHBIX
WCCJIeIOBAaHUM, PEeIIeHHUs] OMOJIOTMYECKUX 3a/1a4, MOJIETUPOBAHUS OMOIOTHYECKUX
OOBEKTOB U MPOILIECCOB;



BOCIIUTAHUE Yy O0YYAIOUIUXCSl IEHHOCTHOTO OTHOUIEHHUS K KMBOM MPUPOJIE B
IIEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (JOPMUPOBAHUE IKOJIOTUIECKOH,
IFeHEeTHYEeCKOM TPaMOTHOCTH, OOIIeH KyJIbTYypbl TMOBEAEHUS B MPHUPOJIE;
WHTETpallii €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOYyYaIOIIMMUCA  KOMIIETEHTHOCTM B PallMOHAIBLHOM
PUPOOTIOIH30BaHUN (COOMIO/ICHNE TIPABWIJI TOBEICHUS B TPHUPOJE, OXPAHBI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHEHHH COOCTBEHHOTO 3JI0POBbSI M 3JI0POBBS
OKpyXaromux Joae (cobmoaeHuss wMep nOpoduiakTukd — 3a00JeBaHUM,
oOecrieueHue OE30MAaCHOCTH >KU3HEJEATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYaIUIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  UCIIOJIb30BaHUs
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieyrouemMy npo(ecCHOHaTbHOMY CaMOOIIPEIECICHUIO, B COOTBETCTBHM C
WHJMBUAYJIbHBIMU HHTEPECAMU U MMOTPEOHOCTSIMU PErHOHA.

OO01ee 4yuCI0 YacoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctaBiser 204 gaca: B 10 ximacce — 102
yaca (3 yaca B Hejien0), B 11 kitacce — 102 yaca (3 gaca B Heeio).

OT60p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOy4YeHHUsS OUOJIOTUH
OCYULIECTBJISIETCS ¢ YYETOM CcHEUU(UKH €ro COAEp>KaHHs U HaIlpaBJIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOTO O0Opa3oBaHUS B OpPraHU3ANMSIX  CPEIHETO
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MIPU 00YYEHUU OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCS. TPOBEACHUE JTa0OpAaTOPHBIX M MIpakThuueckux pador. Takxke ywactue
OOy4YarOIMXCS B BBIMOJTHCHUH MPOEKTHBIX W y4eOHO-UCCIIENOBATEILCKUX PalOT,
TEMAaTHUKa KOTOPBIX  OINpENEeNseTcsl y4WTelleM Ha OCHOBE HMEIOLIUXCS
MaTepPHATbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPXAHME OBYUYEHUA
10 KIIACC

ConepxaHue mporpaMMbl, BBIICJIIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTHUS
Ouonoruu.  buomormdyeckue  HAYKM M HU3yYyaeMble HMH  MPOOJIEMBI.
@DyHIaMEHTaJIbHbIE, NPHUKIAJHBIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabsl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHUe OUOIOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM XO34ICTBE,
MPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpaLuKn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuHs,
V. I'apseit, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cuCTEeMBI Kak mpeaMeT u3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAaMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKAQHEBBLIN, OpraHU3MEHHBIMH, MOIYJISILIMOHHO-BHUI0BOM, AKOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepuprit. Ilporecchl, mpoucxomsdiue B >KUBBIX
cucteMax. OCHOBHBbIC MpPU3HAKU KUBOTrO. JKH3HBb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronme ,uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUN.

W3yuenue kuBbIX cucTeM. MeToasl Ouonornueckor Hayku. HaOmromeHwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. llonsaTue o 3aBucuMon u
He3aBUCUMOUM TiepeMeHHOU. IIlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonstue BBIOOpKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UMCKaxeHHWs pPe3yabTaToB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuiet u cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MAaTepUn», «YPOBHU OpPraHU3alld >KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepar, «Metoasl
V3y4E€HUs )KUBOU IIPUPOIBDY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJIOBaHWE ISl  IPOBEACHUS
HaOII0/ICHNUM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHuME pPa3aUYHBIX METOAOB IIPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIIA KUBOTO. Mcropus
oTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, ImeKTpodopes, METoI MEUYCHBIX aToMOB, au(depeHITnaATHHOES
HEeHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uKcuposanHvix
K1emoK. DIEeKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(Mpudsicu3HeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID»,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTITUI.

OO6opynoBaHHE: CBETOBOM MUKPOCKOI, MHUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «l3yueHue MeETONOB KJIETOYHON OMOJIIOTHH
(xpomartorpadusi, asyekTpodope3, auddepeHnuanpLHoe eHTPUGYTUPOBaHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOpEryJsinuu. MuHepalbHbIe BEIIEeCTBA KJIETKH, WX OHOJoruyeckas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorunyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mojekybl. [lepBuunas
CTPYKTypa Oeinka, TeNnTUJHas CBs3b. BTopuuHas, TpeTHYHAs, YeTBEPTUUHAs
cTpykTypbl. Jlenatypauus. CaoiictBa OenkoB. Knaccupukauuss  Genkos.
buonornyeckne pyHkuun 0enkoB. [Ipuonui.



VYrneBoasl. MoHOCaxapubl, 1UCaxapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OOmumii TUTaH CTpPOEGHHUS U (PUBMKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckre GyHKIMHN YIII€BOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitaccudukanus TMnuaos.
Tpurnuuepunabl, Qocoaunuisl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEMHOBBIX KHCIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyiae ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®). Cexenupoanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHass Ouoiorus: OMOXUMHUYECKHE W OMO(MU3UYCCKHUE HCCIICIOBaAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuOMONEKyl. Mooeruposarnue
CmpyKmypol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnuolii ousaiin u
opeaHu4ecKull cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHALO208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XHUMHUYECKUX JJEMEHTOB B HEXKHUBOMU
npupojie», «PacrnpeneiseHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE.

Tabnuiel u cxembl: «llepuognueckass TabauIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OElIKOBOM MONEKybD», «CTpoeHHEe MOJIEKYI
yraeBofoB», «CTpoeHre MOJEKyd JUNUaoB», «HyKIeuHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATD».

O6opynoBaHuEe: XUMHUYECKasl TOCY1a U 000pYAOBaHUE.

JlabopaTtopnas padora «O6HapyxkeHHE OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakui».

JlaGopaTropnass  paGora  «lccrmemoBaHuWe — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: JyKapuoTHYecKas W Mpokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUs KICTKHU.



CtpoeHune npokapuoTuueckoil kietku. Kierounast creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHHsI TEeTepOTPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecTo U pojib IPOKapuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHNUE YKAPUOTUYECKOU KJIETKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykKTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUTa3MaTUYECKyI0 MEMOpaHy: TaCCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPHYHBIN
aKTUBHBIN TpaHcropT). IlomympoHurniaeMocts MeMOpanbl. PabGorta HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aronuros3. Dx3o1uuTo3. KierouHas
creHka. CTpykTypa U (QyHKIHMH KIETOYHOM CTEHKH pacTeHU, IpuOOB.

[Hutomna3zma. [uto30mae. [lutockener. JIBrkenue muroria3Mbl. OpraHouasl
kietkn. OnHOMeMOpaHHBIE OpPTraHOWIBl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHHe W (QyHKIHH. B3auMocBs3b
OJITHOMEMOpPAHHBIX OpPraHOUAOB KieTKU. CTpoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyispHBIA)  SHIAOIUIA3MATHYECCKUIN
perukynyM. CekperopHas GyHKuus arnmapara ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MUTOXOHAPUM,  ILJIACTHU[IBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJIpUW W Iwiactul. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BHICIINX PACTEHUMN.

HememOpanubie opranouapl kiaetku CtpoeHHe u (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomedsicymounvie Qunamenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Kierounbrit
neHtp. CTpoeHuWE U JBWKEHHE KIYTUKOB U pecHHYEeK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvle 6enku.

Anpo. Ob6onouka sapa, XpoMaTHH, KapuoIuiazMa, SIIPBIIITKA, UX CTPOCHHE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B HUHTEppazHOM slpe. Iyxpomamun u eemepoxpomamunr. benaxu
XpoOMaThUHa — TUCTOHBI. JuHamuxa s0epHou o000n0uKu 68 Mmumo3ze. foephbiil
mpauncnopm.

Knerounsie BkiItoueHUs. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK IYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmumbsl u cxeMbl: «CTpoeHHE 3YKapUOTHUYECKON KieTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpOo€HME  pacTUTENbHOM  KieTkw», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NpOKapUuOTHIECKON KIETKU.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIpENnapaThl 0aKTeprUaIbHbIX KJIETOK.

JlabopaTopnass paGora «l3ydyeHue CTPOEHUS KIETOK  Pa3IMYHbBIX
OpraHU3MOB.

IIpakTnueckas padora «/3ydyeHre cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «JccrnepoBanue Ia3mMosin3a W JACIUIA3MOJIN3A B
PACTUTENbHBIX KIETKaX).

IIpakTuueckass paGora  «l3ydyeHue  [OBMKEHUA  UUTOIJIA3MbI B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpPAaLlieHHE JHEPIUHU B KJIeTKe

AccUMWIIALNS U AUCCUMIISILIUS — JIBE€ CTOPOHBI MeTabonmu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOdHBINA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobecrnedeHue kietku: mnpeBpamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuid KIeTOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA U MEXaHH3M JICHCTBUSI.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX
peaKkiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKUMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll Gomocunmes y oaxkmepuii. Ceemocoouparoujue
nUCMeHmbl U NUMEeHMbl PeakyuoHHo2o yenmpa. Pomb XJI0pOIUIacTOB B MpoLEcce
dotocunteza. CBeToBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., C4. u CAM-munol
gdomocunmesa. IlponyktuBHoCcTh doTOCHHTE3a. BrnusHue pasnuuHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POToCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opraHu3Mbl. Buasl Opokenus. [IponykTbl OpokeHHs M HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYyAUTENH OOJIE3HE.

AspoOHBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTNICHHE TITFOKO3HI.

buonornyeckoe okuclieHHEe, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUiL B
npoleccax Onojgornyeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BelIecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHnTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE MJII IMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l/3ydyeHue  KATaAIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnass pabGora «M3yueHue (GHepMEHTATUBHOTO PpaCIICIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JBIXAHH.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiun MarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTPUYHOIO CHHTe3a. Peanuszanus HaciaeAcTBeHHOW MHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuusa — wmarpuuHbeli cuHTe3 PHK. IlpmHummnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBust OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Ponap pubocom B
onocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapuoOT. Peryisiiusi akTUBHOCTM T€HOB Yy NpokapuoT. ['mmorte3a
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — Hekiierounble GOpMBI JKU3HU U 00IUTaTHbIe apa3uThl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusneHHblll YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasd.

BupycHble 3a001eBaHus 4enoBeka, KUBOTHBIX, pacteHuid. CIIN], COVID-
19, conuanbHbIe U MEIUIIMHCKHUE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanumn

[Toprpetsr: H. K. Kosbios, /1. 1. UBanoBCkuHA.

Tabmuier u cxembl: «buocunTe3 Oenkay, «I'eHeTHUYeCKU Koa», «Bupych»,
«bakrepuodarm.

IIpakTueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKnsHeHHBIH MUK KJIETKH

Knerounsii 1ukia, ero mepuoabpl W peryisinusa. Wutepdaza u  MUTOS3.
Oco0eHHOCTH TPOIIeCCOB, MpoTeKalimux B HHTepdaze. [loaroroBka KIETKH K
nenennto.  [lpecunteTndyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIepUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JJHK — permmukanus. [lpuamunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJIIEIBbHOCTD.
Mexanusm perukanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. TernoMmepsl U
TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuoTUll. JIUIJIOWAHBIA W
rariougHbeli  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u HUTOKMHE3. brosornuyeckoe 3HaueHUE
MHTO3a.

Perynauuss mutoTnueckoro nukiaa kietku. [Iporpammupyemas KineTtodyHas
rudenb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANIbHAas TeHOMUKA. Mexanusmul
npoaugpepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugpposas
K1emKay — buouHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabauupl U cxembl: <«OKW3HEHHBINM IMKI KIETKW», «Mutosd»n, «CTpoeHue
xpomocomy, «Perukanus JJHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapaTthl: «KMUTO3 B KJIETKax
KOpEIILIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM HA TOTOBBIX
MUKPOIIpENapaTaxy.

JlabopaTopHasi pabora «HaGmoeHre MUTO3a B KJIeTKaX KOHUYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIpEIapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUZHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. baktepuu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak euHoe 1esoe. I'omeocTas.

Tkanum pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
(GyHKUMNA U paclofioKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHW KUBOTHBIX M YEJIOBEKA. THWIBI KUBOTHBIX TKAHEH: IMUTEIIHAIbHAS,
COCMHUTENbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PyHKUHUHA U
pAacmoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHblE M T€HEpaTUBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTraHOB KMBOTHBIX 1 yenoBeka. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHUH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBr>keHue  OpraHu3MoB.  [I[BH>KEHHME  OAHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPOIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIJIEKUCIOTO Ta3a W
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHne xMBOTHBIX. BHyTpHumomocTtHoe u
BHYTPUKIIETOYHOE NUIIeBApeHUE. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbI
MUIIEBApUTENILHOTO TpakTa. [lumeBapurensHble kene3pl. llumeBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe npixanue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u né€royHoe apIxaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JIpixaTenpHass cucrema 4esoBeka. MeXaHu3M BEHTWIIUMU JIETKUX y MTHUL] U
MieKkonuTaromux. Perymnsmus apixanus. JprxareabHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparieHus. IDBOJIOLHOHHbBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryJisius.

Brinenenue y opraausmoB. Beigenenne y pacrenuid. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPraHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJNIa C KPOBEHOCHOW M BBIICJIUTEIIBHON cucTeMamMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne M QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpPraHu3MoB. CIOpbl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3almuUTa Y MHOTOKJIETOYHBIX pACTEHUH.
Kyrukyna. CpeacTBa nacCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma oT OonesHeil. IMMyHHast cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crierupUIecKui
UMMYHHTET. Teopusi KiIoHaIbHO-celieKTUBHOrO ummyHutera (I1. Dpmux, d. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHu3MoB. Poiib BpOKIAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazmpaxxumocts u  perymsuuss |y  OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasapaxumMocts u perymsanus y
pactenunii. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHass cucreMa u peQuekTOpHas peryjsiuus y >KUBOTHbIX. HepBHas
cUCTEMA M €€ OTAEJbl. DBOIIOLIUOHHOE YCIOXKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedaekTopHas ayra. be3ycinoBHbIE U YCIOBHBIE PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cUCTEMA.

JleMoHCTpaLumn

[Toptper: U. I1. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopociny, «baktepumny, «llpocreiimue», «Opranbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHHEe JHMCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIET 4YelIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas cucTeMay,
«BblaenurenbHas CUCTEMa», «IDHAOKPUHHAsA cucTeMa», «CTPOECHHE MBIIIIbIY,
«Ammynuter»,  «KumeunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue H0KIeBOro uepmsi», «HepBHas
cuctema peib», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MJIEKOMUTaroMuX», « HepBHas cuctema uenoBekay, «Pediekcy.



OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHH, repOapuu
pacTeHUM pas3HbIX OTJEJIOB, BJAXHBIE MPENApaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy10BaHUE AJIsl AEMOHCTPAI[MU TOYBEHHOT'O U BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuIeTUIeHUs KpaxMalia U OSIKOB MO/ IeHCTBUEM (hepPMEHTOB, 000OPYAOBaHHE IS
JEMOHCTPALUK ONBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTEJIbHBIX JBUXKCHHH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEeN paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHasi padora «l3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosnioe (BKJIIOuYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHUS:  I[OYKOBAaHUE,  CHOPYJIALUS,
dbparMenTanus, KJIOHHpOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KIeTkW, wian ramersl. Meio3. Craguu
Mmeno3a. [loBegenne xpomocoM B Meio3e. Kpoccunrosep. brosiornuecknii cMbIci
M€No3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IMKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameToreHes y »KMBOTHBIX. [10710BbIE KETE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHUE JKUBOTHBIX. (CHmocoOBI
OIUIOIOTBOPEHUSA: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHesa
JKUBOTHBIX (HAa mpumepe Jsarymiku). Jpobnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJbIIIEeBbIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpHUOHATIbHAS HMHIYKIHSA).
3akjagka IUlaHAa CTPOEHHUS KMBOTHOTO KakK  PE3yJibTaT HMEPAPXUUYECKHUX
B3aUMOJICUCTBUI T'E€HOB. BiusHMe Ha 3>MOPUOHAIBHOE Pa3BUTHE PA3THUUYHBIX
(GhaKkTOpPOB OKpYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMmoe pas3BuTue. Pa3zBute ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJsuy POCTa )KUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE TPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM ILMKJe pacTeHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacreHuidd. OIIOAOTBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBammun, X. [IInemaH.

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHHe», «Tumbl Oecmosioro
pa3MHOXEHUs», «Pa3MHOXEHUE XJIaMHJAOMOHAIb», «Pa3sMHOXEHHE 3BIJICHBI»,
«Pa3MHOXeHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CtpoeHue
AUIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHezay, «lIpsmoe u
HENpsIMOE pa3BuTuUe», «Pa3BuTHEe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy NBETKOBBIX PACTEHUINY,
«CTpoeHHne ceMsH OJHOIOJIBHBIX U ABYJOJbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  [UKI
ManoOPOTHUKA», «KU3HEHHBIN ITUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpMATO30U10B, MOJIENb «I UK pa3BUTHS JIATYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTuueckass padora «BblgBIeHUE MNPU3HAKOB CXOJCTBA 3apPOAbIIICH
MO3BOHOYHBIX JKMBOTHBIX».

JlaGoparopnass pab6ora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Wctopust cTaHOBIIGHMS M Pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Poinp oTe4ecTBEHHBIX YYE€HBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapmeuenxko, FO. A. ®unummuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTUIT, ()EHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKIY, « CXEeMBI CKPEIIMBAHUS .

JlabGopaTopHasi padora «J/lpo3odpuna Kak OOBEKT T'€HETHUUYECKUX

VICCIICIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH Menaens — 3akKoH

eIMHO00pa3us THOPUIOB TTepBOTO MOoKoIeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHJenss — 3aKOH pAaclIeTUIeHUs NMPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelMBaHus. [ unoresa 4ucToThl ramer.

AHanmsupyomee ckpemmBanue. [IpoMexyToOuHbIA XapakTep HAaclIeIO0BaHMUS.
Pacmiennenre npu3HakoB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpHU3HAKOB.  lluTosmornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEILIBAHUSI.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aIeau3M. Bz3auMoaencTBUEe HeEaJUICIbHBIX TEHOB.
KommniementapHocTs. Onuctas. [lonumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHSI PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TakKe (PU3NOIIOTUYIECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue acrhekTbl KOHTPOJS U
M3MEHEHHS HACJIeICTBEHHON MH(OPMAIIMU B TOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JlemoHcTpanumn

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

Tabnuubr u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanUM3UpYROLIEE CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyiieHHOe HaclieIoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeThka moJay,



«Kapuotun 4enoBeka», «Kapuotun napozoduiby, «Kapuotum nOTHIBD,
«MHOXeCTBEHHbBIN ajjienu3m», « B3aumMoieicCTBUE T€HOBY.

O6opynoBaHue: MOJEIb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpHUIOB TIEPBOTO TOKOJICHUST M pPAcCHICTUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS TMPU3HAKOB, MOJIEIb IS
JEMOHCTPAlMM CLEIJICHHOTO HACJEIOBaHUs IMPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MHUKpoIpenapar: «/[po3oduiay.

IIpakTuueckass padora «l3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpELIMBaHUS y APO30(PIIBDY.

IIpakTnueckas  paGora  «l3yyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS y TPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHIA M cpenbl Tpu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHASI.

MopaudukanioHHas HW3MEHYMBOCTh. Poiab  cpeasl B (OPMUPOBAHHUH
MOAU(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psa u BapuanuvoHHas Kpupas (B. HMoranncen). CpolicTBa MOau(UKaIMOHHOU
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYMBOCTH.
Buipl reHOTUIIHYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeWO3 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmonHass W3MEHYMBOCTb. BuIbl MyTaluii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUPOBAaHHbIE MyTauuu. SaepHbie U
HUTOILIa3MaTuyeckue myTtanuu. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuuuHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHol W WX BJIUSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO NPOIEcca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacneacTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHasi U3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 6
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuet u cxeMbl: «Buasl  u3MmMeHuMBOCTHY», «MoauduKkaoHHas
U3MEHUYHUBOCTHY, «KomMmOnHaTnuBHAsS U3MEHUYUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHus YeI0BeKay, « BUabl MyTaluii.



OO6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PACTECHU,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMK BUIAMH H3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuUallMOHHOTO psiga U
BApUALIMOHHON KPUBON».

IIpakTuyeckass padora «Myrtanmuu y apo3oduiasl (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTuKka 4yesioBeKka

Kapuotun denoBeka. MexayHapoaHas IporpamMma HUCCIEIOBAHUSA T€HOMA
4yenoBeKa. MeTonbl  M3YyYE€HUsT T€HETHMKH  YEJOBEKA: TIE€HEaJOTHMYECKHiA,
OJIM3HEIOBBIM, LIMTOTCHETUYECKUIA, MOIMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE€ C MOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBeKa. [ €HHbIE U XPOMOCOMHBIC
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacloiOKEHHOCTHIO.
3HaYeHuE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0oneBaHui 4YenmoBeka. MeauKo-TeHeThuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HYeCKOMY M XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. ['eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JleMoHCTpaLumn

Tabnuiel 1 cxembl: «KapuoTtun yenoBekay, «MeToJbl U3yUEHUs] T€HETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUS YETTOBEKAY.

IIpakTuueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuusi OpraHu3sMoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJIEKIMM U JIOMECTHUKALINU.
VYuenue H. WM. BaBunoBa o IleHTpax mnpoucxoxkaeHUss U MHOT000pa3us
KYJIbTYPHBIX pacTeHHUil. Poib cenekuum B CO3JaHMM COPTOB PACTEHUM W IOPOJA
#*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HacieacTBeHHOM wu3meHunBoctd H. WM. BaBunosa, ero 3HadueHue s
CEJICKIIMOHHOU paboTHI.

MeTonbl cenekuMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM U
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHOU CCJICKIIUU. HUcnsrranue
MpPOU3BOAMUTENECH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKHU
¢dbeHoTHNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThl.
PannanoHHBIM 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMK y KyJIbTYypPHBIX



dbopm opranu3zmMoB. Mcmnosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexkoMmOunanTHbIX JIHK 115 momydenust iCXoaHOTo MaTepurana ajisi CEeJIeKIIUU.

[Tonyuenue HOJINIIOUIOB. BnyTtpusugosas ruOpUIU3aIus.
bnu3kopoACTBEHHOE — CKpelnuBaHWe, Wid  WHOpuauHr.  HepojacTBeHHOe
CKpellMBaHue, Wik ayropuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtaanéHHas rudpunuzauus. [Ipeogonenue Oecrutiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEEKITUU PACTCHUM U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHuEe U M3YYECHHE T'CHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
WX JUKAX  pOAWYed  JUIsI  CO3/JaHUsl  HOBBIX COPTOB M TUOPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU Pecypcamu CeibCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYWecmeyiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHBbIX UCCIe008AHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JleMoHCTpanuu

[Toptpeter: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIESHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYUBOCTHY,
«Metonpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOOB CEIIEKIINU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypceusi «OCHOBHBIE METOJIbI U JIOCTHKEHHSI CENIEKI[MUM PACTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, MIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo0rusi 1 CHHTETHYECKAasA OMOJIOTHA

OOBEKThI, HCHOJIb3yEeMblE B OHMOTEXHOJOTUM, — KJICTOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTUSI:  XJICOOMEUCHHE, TOJYYEHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MUKPOOHOIOTUYECKUX
TexHosiorui. [Ipon3BoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.



Kiterounas unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTECHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUYECKUN
smOpuorene3. Mcmnonab30BaHWE TarIOWZOB B CEJIEKIUU pacTeHul. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKoHCTpyKuus
SAWLIEKJIETOK U KJIOHMPOBAHUE >KUBOTHBIX. METO/A TPaHCIUIAHTALMH SIJEP KIIETOK.
Texnonoeuu 0300po8JIeHs, KYIbMUBUpPOBAHUs U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass YU TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€HAa W
koHcTpyupoBanue pekomOouHaHTHbIX J{HK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHMssT W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HWHKEHEPUM.
DKOJIOTHYeCKHUEe U 3TUYECKUE POOIeMbl FTEHHONW HH)KEHEPHUH.

Menuuuackue 6uorexnonoruu. [locrrenomuas mudponsas meaununaa. TTLP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKM COCTOSIHUSA €ro 340poBbs. M CIonp30BaHME CTBOJIOBBIX
kiaeTok. Taprernas Tepanus paka. 3D-Ouommxenepuss g pa3paboOTKu
byHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3/1aHMsI KOMILJIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTMH TPEXMEpPHOro OMonmpuHTHMHTra U ckaddoyaunra
JUISL PEILIEHUS 3a/1a4 [IEPCOHATM3UPOBAHHON MEIULINHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedeHHs: KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycrtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuupl u cxemsl: «/crnoab30BaHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
npou3BoJicTBe», «Kiietounas nnxxenepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopnas pa6ora «/3yueHue oObEKTOB OMOTEXHOIOTUIY.

IIpakTuueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKCKypceusi «bHOTEXHONOTMA — BaXHEWIIAash IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).



11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIOLNMOHHBIX NpeACTABJICHHMI B
omnosiornu

OpomonmonHas teopuss Y. JlapBuna. Ilpennocelnky BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl 3BoONKMU BUIOB 110 Y. J[apBuHY (BbICOKasi MTHTEHCUBHOCTh
pa3MHOXEHUSI OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunrerndeckord teopun dBomtonmu (CTD). HelTpanbhas
teopust dBoitouuu. CoBpeMeHHas JBOJNIONMOHHAs  Ouojorus. 3HaYeHUe
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpaLuK

[Toptpersr: Apucrorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepukosn, 1. U. Hlmansraysen, Jx. Xongein, . K.
benses.

Tabmuiet u  cxembl: «Cucrema xuBoit mpuponbl (1o K. Jlunuewo)»,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMupoBaHuUs
NPUCIIOCOOJICHNT y pacTeHuil M XKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapiipyTa nmyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KammycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsl HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOUIEHUS [BWXKYIIUX CHUJ 3BOJIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLIMI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 37€MEHTapHasl €quHULA 3BOMIOUUHA. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTypbl mnonyisuuid. M3menenue
reHooH/la TOMYJSLUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHerudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OnemenTapHbie (AKTOPHI (IBUXKYIIUE CHUJIbI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [lpelid reHOB — ciiydaiiHbie
HEHAIpaBJ€HHbIE HW3MEHEHMs 4YacToT ajiened B mnonyrauusx. Oddexr
ocHOBatens. JIAgpgexm oOymuinounoeo eopaviwka. CHUdMNCEHUE 2eHemUYecKo20
paszrnoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos @
bonvwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  TOMyJISIHN:
reorpaduueckas (IpocTpaHCTBEHHAas), Ouoiornyeckas (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HamnpaBisgiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIUWM, CTaOWIU3UPYIOUIUN, pa3pbIBAIONINI
(mm3pyntuBHbIi). [lomoBoit oT00p. BO3HMKHOBEHHE W HBONIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.



[Tpucnoco0NeHHOCTh  OPraHM3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLHH.
Bo3HukHOBeHHME — MpUCNOCOOJIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobseHuid y opranu3mMoB: MOp(hOIOruyecKue,
¢busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BupooOpa3zoBaHume Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsamust — kimoueBod ¢aktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHUS: aJUIONaTPUYECKOE (reorpacduueckoe),
CUMITaTPUUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE (MONUILTOU U3 ALIHS,
rubpuan3anus). JmuTeasHOCTh S3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMHUPOBaHUS OMOJIOTHUECKOTO Pa3HOOOpa3usl.

Ponp  sBOMIOnMOHHON  OuonorMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6ropazHoo0pasus. MUKPOIBOIIONKS U KOIBOIIOLHUS MMapa3UTOB U UX
x0351eB. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTU K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEll.

JleMoHCTpanuu

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

Tabmuupl U cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaitnOepray, «/IBmxyume
CWJIBI HBOJIFOLIUNY, «IDKOJIOTMYECKass M30JSAUUs MONYJIALHMA CeBaHCKOM (openny,
«['eorpadpuueckass W30MAMMUSA  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «llomynsaroOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxemMa
JNEeUCTBUSL €CTeCTBEHHOTO OTOOpa», «DopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MBnycrpuanbaslii MenaHu3M», «JKuBble HCKomaeMmsbie», «I[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «ITpenynpexaaronias OKpacka YKUBOTHBIX),
«®usnosornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHusMoB M €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Buabl-nBorinnkn», «CTpykTypa BHAA B
npupoze», «CrnocoObl Bug0o00pazoBanus», «l'eorpapuueckoe BuA00Opa3zoBaHUE
TpEX BUAOB JAHIBIIIEH», «DKOJIOTMUYECKOE BHUA000PA30BAHUE BHJIOB CHHHID),
«ITonumnounasl pacrenuity, «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMU HACEKOMBIX, Yydelia ITHIL U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJIEHUHN, Yydena MTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, 00pPaA30BABIIMXCSA
Pa3IUYHBIMU CTIOCOOAMU.

JlabopaTopnasi padora «BbisiBIeHHE H3MEHUHMBOCTH Y OCOOEH OJHOTO
BUJIA».

JlabopaTtopnasi  paGora  «[lpucrnocoOysieHuss  OpraHU3MOB M HUX
OTHOCHUTENbHAS 1[EJ1€CO00Pa3ZHOCTDY.



JlaGopaTopnas pabGora «CpaBHEHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yabTaThl

Metonpl uM3y4yeHMss MakKpodBOJKOLMU. [lameoHTONOTrMYECKHE  METOMBI
uzydeHus: odBoionuu. Ilepexonubie ¢GopMbl M (QUIOTEHETUYECKUE  PSIIbI
OpPTaHHU3MOB.

buoreorpapuueckue mMeTonasl u3yudeHus sBomonuu. CpaBHeHHE (IOpHl U
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpadpuueckue obnactu 3emind. Bunbl-
SHJAEMHUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE W CPAaBHUTEIbHO-MOP(OIOrHYECKUE METOJbl H3yUEHHUS
IBOJIIOLMHU. ['€HeTHYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHbIE  OPTaHBbL.
PynuMeHntapHble  opraHbl M araBuU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  H3Y4YEHHUS  HBOJIIOIUU.
['omonornussle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (PHUIOT€HETUYECKHUX
JIEPEBLEB.

XpOMOCOMHBIE MyTalluy U 3BOJIIOLINS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) dBOJOIUU. [IpuHyun cmenvl yHKyull.
HeoOpaTtumocTs 3BoJonMHU. AganTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
DBOJIIOLIHAH.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuiel 1 cxembl: «DuIOreHeTUUeCKUN Psjl JOMIAINn», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnodursr»y,  «CemeHHBIE
nanopoTHukm», «buoreorpaduyeckue 30HBI 3emmm», «Jlpeid KOHTHHEHTOBY,
«PenmukThl»y, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TTO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpPraHbl», «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbHI 4YEIOBEKa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTHUHBIX, AHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. Ilpoucxoxaenue U pa3sBuTHE sKU3HA Ha 3emJie

HaydHble rumoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepmus. [loHayuHble IPEICTaBICHUS O 3apOKICHUU JKU3HU (KpEalMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. I1actepa. [IpoucxoxieHne >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPraHU4ECKON 3BOJIIOLUH. ITmanerapHas
(reosoruueckas) HSBOJIONUSA. XHUMHYECKas dSBOIIONUSA. AOHOTCHHBIM CHHTE3



OpraHnyeckux BemecTts n3 Heoprannueckux. Omeir C. Mumepa n I'. IOpnm.
OOpazoBanue mnonuMepoB U3 MoHOMepoB. KoamepBatnas rtumoreza A. .
Onapuna, Tunore3a nepBu4yHoro Oyiabona J[x. XomnaeitHa, reHeTuueckasi Tunoresa
I'. Ménnepa. Pubo3umbl (T. Yex) um runoreza «mupa PHK» V. TI'mnGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emumn m meroasl €€ wu3ydeHus. lckomaemple OpraHudeckue
ocratkd. ['eoxpoHosoruss u e€ weroabl. OTHOcUTENbHAasT U a0COJTIOTHAsS
reoXpOoHOJIOTHUs. ['€0XpOHOIOrHYeCcKas MIKaia: 30HbL, 3Pbl, IEPUOIBI, STIOXH.

HavanpHble 3Tamnbl OpraHMYecKOM HBOJIOUMU. [losiBIIEeHME W 3BOIOLMUA
NEPBBIX KJIETOK. DBOMIOLUs MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHaJIOT MEePBBIX HAa 3emMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHrue 3ykapuoT (CUMOHOreHe3). DBOIOIMOHHOE MMPOUCXOKICHHE
BUpYCOB. [IpouncxokneHMEe MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHUKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATalbl SBOJIONUU BHICIINX pacTeHuil. OCHOBHBIC apOMOP(O3bI
pactenud. Bpixon pacrenuii Ha cymry. [losiBieHHE CIIOPOBBIX PpACTCHUH U
3aBoeBaHWEe MMM cymu. CeMeHHble pacTeHud. [IpoucxokaeHue IBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tallbl 3BOJIOLHMHM KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KeMOpuiickuii B3pbIB — IMOSBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinid. IIpoucxoxaeHrne MIEKONMUTAIOUIMX U
ntul. [lpuHnun xmroyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butre xu3Hu Ha 3emie MO 3paM U IMepuojaM: apxe, MpoTepo3oi,
nmajgeo3oi, Me3030M, KaifHo3oil. OOmas  XapakTepucTuka KiuMmMarta |
reoJIOTMYECKUX TpoleccoB. llosiBIeHHe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIil cCOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKUE KpHU3UCHl Ipouuioro. [IpudunHel u
CJIEICTBUSI MacCOBBbIX BbIMUpaHUl. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpeMeHHas cucTemMa opraHuueckoro mupa. I[IpuHnunel kiaccudpukauu
oprann3moB. OCHOBHBIE CHCTEMATUYECKUE IPYNITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®. Penu, JI. Cnamnanuanu, JI. ITactep, . . Meunuxkos, A. .
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema onbita @. Penny, «Cxema onswita JI. [1actepa mo
M3YUYCHHUIO CaMO3apoKIeHUs Ku3HuW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,



«JTanel  HEOPTraHWUYECKOW  3BoyronMM»,  «l'eoXpoHosormueckas  mKauan,
«HauanpHble dTanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHUSI IYKapHOT
nyTéM cumoOuoreHesza», «Cucrema XuUBOM mnpupoab», «CTpoeHHEe BUpPYCay,
«Apomopdo3sl  pacTeHuit»y, «Punmoputh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroknerounsie Boaopocinwy», «Mxuy», «llamoporHukn», «l'onocemeHHbie
pacteHus»», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHomnomiocTHweY,
«IInockue YEPBUY, «UEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonurtaromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON 3pey, «PazButue xu3HuU B
MaJIC030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3Burhe KuU3HU B
KaitHO30M KO 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTHAENOB, KOJUIEKIIUH
HACEKOMBIX, BJIAJKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WUTJIOKOXKHX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTHI WU 3BEpeEu,
KOJUICKIIUH OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJIDKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnasa JabdoparopHas padora «MoaenupoBaHuE — OIBITOB
Munnepa—tOpu 1o u3ydeHuro abMOreHHOr0 CUHTE3a OPTaHMYECKUX COSTMHEHUI B
NEPBUYHON aTMOc(hepe».

JlabopaTtopnass pabGora «/I3yyeHue MU ONHCAaHUE MCKOMAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTuueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHHS pacTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «l3yueHue ocOOEHHOCTEW CTPOCHUS MTO3BOHOYHBIX
YKABOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AHTPONOIeHe3

Paznenel 1 3aga4m aHTPONOJIOTUU. METOIbl aHTPOIIOJIOT U H.

CraHOBIICHUE TPEJICTABICHUN O MPOUCXOXKIACHUHM YeEIOBEKa. PennrnosHeie
B033peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CX0ACTBO YENOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIOBEKA.
CBuzerenbcTBA  CXOJACTBA  4EJIOBEKAa C  KUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OIIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0T0-OMOXUMHUYECKHE,
nopeaeHYeCcKre. OTINYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBI.

JBrxymue cuiibl ((akTOpbl) aHTPOTIOreHe3a: OUOJIOrMYEeCKUE, COMANIbHbIE.
CooTHolIeHHEe OMOJIOTUYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.



OCHOBHBIE CTaJMM aHTpoIOreHe3a. PaHHHE 4Ye0BEKOOOpa3Hble O0E3bsHBI
(TIPOKOHCYIIBI) ¥ paHHKE MOHTHIBI — OOIIHE MPEKH YeJI0BEKOOOPa3HBIX 00€3bsiH U
mro/ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, epBbIe
V3TOTOBJICHUS OPYIMM TpyAa. UenoBeKk NPsIMOXOMAIIUMN U MEPBBIA BBIXOX JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — - 0oOmMM  MpeoK
HEaHJIEPTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YenoBeK HEaHAEpPTaAIbCKUN
KaK BUJ JIIOJEH XOJIOJHOTO KjiauMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpHUKH.
[TasieoreneTrka v rajeoreHOMHUKa.

OBOJIOLMSA COBPEMEHHOTO 4esoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yenoBeka. MyTanuMoHHBIN Tponiece u moaumopdusMm. [lonmynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue packl. IloHsatue o pace. bombmme pacbl: eBponeouIHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUaAibHAs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMs M myTH pacceleHHs] 4YesloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH — pacHU3Ma.
[IpucnocoONIeHHOCTh YeIOBEKa K pa3HbIM YCJIOBHUSIM OKpY>KaroIIel cpenbl.
BnusHue reorpaduueckoil cpeapl u Apeiida reHoB Ha Mopdoioruio u
(U3HOJIOrUIO YETIOBEKA.

MexauciuuIuiMHapHble  MeToAbl B (u3Wuecko  (OMOJOTHYECKO)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS  AHTPOINOJOTHS W [aJ€OAHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJIAUA. broconuanbHble MCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOTIOLUH OMOJIOITMYECKOTO U COLUAIBHOIO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, A. 5. Poruackui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiAHb», «CKeNeT dYeloBeKa M CKeleT IIMMIIaH3e»,
«PynuMeHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIMOHHOE
JIpEBO  ueloBeKa», «ABcTpamonutek», «UYenoBek  ymensiit», «Yenosek
MPSIMOXOJAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBD?,
«IIpenku yenoBeka», «ITamnbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHISCKUMA W OMOJEHCKUMH CIOKETaMH TPOWCXOXKICHHSI UEIOBEKa,
dboTorpaduu Hax0I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJOoBEeKa W 4epena IIMMIIaH3€, MOJIENb KHUCTH YEJIOBEKA M KHUCTHU
LIMMIIaH3€, MOJENIH TOPCa IIPEAKOB YEJIOBEKA.



JlaGopaTopnas padora «lI3ydyenue ocoOeHHOCTEH CTPOCHHS CKeleTa
4eJIOBEKA, CBSI3aHHBIX C MIPAMOXO0KICHUEM.

IIpakTHuyeckas padora «/3yyeHre F3KOJOTMUYECKUX aJanTalui YeJTOBEKaY.

Tema 6. Jxosormsi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM C OKPY KAaKoLei cpeaoi

3apoxxaeHne u pa3BUTHE dKojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0J0ruH. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.

Metonbr skonoruu. IloneBble HabOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MoJenupoBaHWE€ B 3KOJOTUU. MOHUTOPHUHT
OKPY’KaroIel Cpebl: JTIOKAIbHBIN, PErHOHATBHBIN U TJI00ATBHBIMH.

3HayeHUE OKOJOTMYECKUX 3HAHUM 11 4YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Hl 4enoBedecTBa ¢ Mpupoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KyJIbTYpPbI U SKOJIOTHYECKON T'PaMOTHOCTH HACEIICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuo, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensl skonmorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBDY.

JlaGoparopHas padora «3yuenue METOJ0B JKOJIOTUYECKUX
VICCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosiornyeckre (PaKTopbl U 3aKOHOMEPHOCTH UX aenctus. Knaccudukanus
IKOJIOTMYECKUX (HDaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpOIOreHHsie. O0mme
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux (akropos. [IpaBmio muammyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKosnorudeckuit daxrtop. JleicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTPAa HAa OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTHaJbHas poJib CBETa.
DoTONEPUOaNU3M.

Temneparypa kak nskosnorudeckuit daxrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [loWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocth kak skonorumdeckuil ¢aktop. [IpucmocobneHuss pacteHmii K
nojJiep kKaHuio0 BojgHOro Oananca. Knaccudukamnus pacTeHUN MO OTHOMICHUIO K
Boze. [IpucnocoOneHus )KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEXUMA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
r1yOMHHAsT ~ TMOJIMOYBEHHAsl,  BHYTpUOpraHuaMeHHas.  DHU3HMKO-XMMUYECKHE



O0COOEHHOCTH cpel oOuTaHus opranu3MoB. IlpucrnocoOneHuss OpraHusMoB K
YKU3HH B Pa3HBIX CPElax.

buonornyeckue putmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble pUTMbL. [IprCHOCOOIIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUU KU3HU.

XKuznennoie Qopmbl opranusmoB. I[lonstTme o Ku3HEHHOH (Qopme.
XKuznennsle poOpMBbI pacTeHUM: AepeBbs, KyCTApHUKU, KyCTAPHUYIKH, MHOTOJIETHHE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a3POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue (akTOpBHI. Bunsl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJieOHnuecTBo). Herpoduueckue
B3auMojelcTBus  (Tomuueckue,  (Qopuyeckue, (Qpabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOACUCTBUN [UIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCTpanuu

Tabmuubr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJOTrMYECKUE TPYIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TermioKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOrMUecKue ajanTaiuuu
KUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOBY», «DBHOJIOrHYECKUE PUTMBDY,
«Kuznennbie  Gopmbl  pacTteHuit», <« KuzHEHHBIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOrO jecay, «llenu
NUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuud pPacTEHUHW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIMSIHUIO Pa3JMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBHIC, TEHEIIOOMBBIE U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHHMSI, TepOApUU U KOJUIEKIIMU TETUIONIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KMBOTHBIX, OOUTAIOIINUX B Pa3HBIX Ccpejax,
repOapu M KOJUIGKIIMM PACTEHUW M IKUBOTHBIX, OOJIAAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, repOapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aAUMOICHUCTBUSIX.

JlabopaTtopnass pabora «BpisiBIeHHE TMPUCTOCOOTICHUII OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopnasi paGora «BbIsBiI€HHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPhD».



JlabopatopHass pa0dora «AHAaTOMUYECKHE OCOOECHHOCTHM PACTEHHH U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. IKoy10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TOIYJISLHH. [lonynauust  Kak
ouosnoruyeckas cucreMa. Posib HEOAZHOPOJAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEH OMOJOTHUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsuuid. OCHOBHBIE TIOKa3aTead NOMYJSLUUU: YHUCIEHHOCTb, ILIOTHOCTb,
BO3pacTHasi W IIOJIOBAasl CTPYKTypa, pOXKIAeMOCTb, IPHUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTPALIHSL.

DKOJIOTHYECKAsT CTPYKTypa monmyysiquu. OIEeHKa YUCIEHHOCTH IOIYJISLUN.
JluHamMuKka MOmyJsInMM U €€ peryisiuus. bUOTHYeCKMi NOTEHIMA MOMYJISLHH.
MonenupoBaHue TMHAMUKY ONyJiAnuy. KprBele pocTa YHCIEHHOCTH MOITYJISLUY.
Kpusbie BbDKMBaHMs. Perynsiiuss 4YMCIEHHOCTH MOMYJSUU: poyib (haKTOpPOB,
3aBUCSIINX U HE 3aBUCSAUIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKonormyeckoil Huimie Buma. MecrooOutanue. MHoromepHas
MoJzenpb dKosormyeckon Humm JIx.M. XarumHcona. Pa3mepbl 3K0I0rMYecKou
Huu. [loTeHunanpHas U peaiu30BaHHAs HUIIH.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHABI M HX >KU3HEHHBIE
CTPAaTETHH. JKOJIOTUYECKAE JKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJEHUS M MHIpalMil XUBOTHBIX. buosornueckue
MHBAa3UH 49yKEPOJHBIX BUJOB.

JleMoHCTpaLumn

[Toptper: . . XaTtunHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKUE XAPAKTEPUCTHKU MOMYJISALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa HomyJjsiuum», «Bo3pacTHple  mupaMubl
nonysauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  PAa3IMYHBIMU
opranuzMamMmn», «Mogeib 3kosiornueckort Humm k. M. XaruuHconay.

OobopynoBanue: repbapuu pacTeHH, KOJIEKIUN KUBOTHBIX.

Jlabopatopnass  padora  «lIpucmocoOieHust CceMsH  pacTeHUH K
pacceIeHuIon.

Tema 9. Ikos10rusi cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3sMoB. buoinieHo3 u ero crpykrypa. CBs3M MexIy
OpraHu3MaMu B OMOLEHO3€.

OkocucteMa kak oTKpbiTasi cucrema (A. JIkx. TeHcnu). DyHKUHOHAIBHbBIE
OJIOKM OpraHu3MOB B HKOCHCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOUoTHUECKHE OJOKHU
skocucteM. [104BbI 1 WiIBI B SKOCcHCTEMaxX. KpyroBopoT BEMIECTB M TOTOK dHEPTUU
B OKOCHCTEME.



OcHOBHbIE  TOKa3aTeldud  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTUYECKHUE MUPAMUIBI YUCETT, OMOMACCHI U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dayxmyayuu.
HamnpapyieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOrE€HHbIE BO3JICUCTBUSA Ha
cykneccuu. KimmmakcHnoe cooOriecTBo. bruopaznooOpasue u mMoTHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbl 03€P U peK. DKocucmembl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbvitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3kocuctema. ArpoieHo3. Paznuuus
MEKy aHTPOIIOT€HHBIMH U MPUPOJHBIMU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opomackas
dbnopa u dayna. CuHaHTponmm3anusi TOpojaAckoill QayHbl. buonorumdeckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIM OPraHU3MOB B
sKkocucTemMax. Poiv kackaonoco sgpgexma u 6udos-30upukamopos (Kirouesvix
61008) 8 (hyHKYUuoOHUposanuu skocucmem. IlepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEKHBIMU DKOCUCTEMAMHU. Y CTOUMYMBOCTh OPraHU3MOB, IOMYJISALMNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3ICHCTBUIA.

Mexanuzmul 8030elicmaus 3aepA3HeHUll  pPA3HbIX Mmunos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  2KOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBEUs.
MeTo0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX SKOCUCTEM.

JlemoHcTpanuun
[Toptpert: A. JIx. Tencnu.
Tabmuupr  u cxeMmbl:  «CTpykTypa  OuoueHo3a»,  «DKocUCTEMaA

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjiecay, «DyHKIIMOHAIbHbBIE
TpyNIBl OPTaHU3MOB B JKOcHUCTeMe», «KpyroBopoT BEIIECTB B JKOCHUCTEME,
«llenn nutanus (MacTOWIIHAS, JETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHIA YUCEI,
«JKonoruvecKas mupaMmuia OMOMACChl», «IKOJOTHUECKAas MUpaMUia YHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTraHoBieHue jeca mocie
noxkapa», «9KocucTteMa o3epay», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
HHEPTUU B arpoueHo3er, «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3Bepeid, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypo0o3KOCHUCTEMbD.

JlabopaTopnass paGora «l3ydenuwe pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHUCTOHOTHUX B PA3HBIX IKOCHCTEMAX).



IKCKYypcusi «DKCKYpCUsl B TUIHYHBIA OMOTEOleHO03 (B 1yOpaBy, Oepe3HsK,
CJIbHHK, Ha CYXOJI0JIbHBINA W TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcHsl «IJKCKypcHUs B arpodKocucrteMy (Ha Mojie WiIM B TEITUYHOE
XO3SICTBO)Y.

Tema 10. buocgepa — riodanbHas IKocUcTEMA

buochepa — obOmemmanerapHas o0ojouka 3eMIH, TIE CYIIECTBYET WIH
CyIlIeCTBOBaJa XKU3Hb. PazButhe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. XKupoe
BELIECTBO Ouocheprl U ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00abHON IKOCUCTEMBIL. JIMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBICHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHbIEC U IIIMPOKOJIIUCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECA, BEICOKOTOPhA. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

Ctpyktypa u (QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIIUAJIA U
ounochepHbIX QyHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 31occ.

Tabmuubr u cxeMmbl: «I'eocdepsl 3emn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopor kuciopoga B mpupone»,
«KpyroBopoT Boasl B mpupozae», «OcHOBHble OMOMBI cymmn», «Kimmarnueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemannsiii necy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlyctbiHsy, « Tponuueckuid aecy.

O6opynoBanue: repbapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUH >KMBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0IIaf cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX MNpUYUHBL. Bo3jelcTBue ueloBeka Ha
onochepy. 3arpssHenwe Bo3mymHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA mMup. OxpaHa
PaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacapsle kHuru. Oco0o oxpansembie mpupoaneie Ttepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMUYECKUE TTAPKH.

OCHOBHbBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W TMPUPOJIBI.
PannonanbHO€ ~ MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOro



pazHooOpasust 3emum. OOmue 3aKOHOMEPHOCTH TJI00aTbHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE TIOCIIECTBUS.

PasBuTHe METOJOB MOHUTOPWUHTA pa3BUTHSA OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie UCCIe008aHUs Nepexooa K pecypcocbepezarowel u
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarouue O00Cmyn K
ungopmayuu noO  COCMOAHUIO OMOEIbHLIX 6Ud08 U 9IKkocucmem. (OcCHOBv
9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBPEHCOEHUIMU.
Pexoncmpykyusa mopckux u HazemMHbix 9KOCUCTIEM.

JlemoHcTpanumn

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocheps», «3arpssHeHre TouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHseMbIe IPUPOIHBIC TEPPUTOPHI», « MOIETH YIIPABIIEMOTO MUPaY.
O6opynoBanue: (ororpaguu OxpaHsSeMbIX pacTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickont @enepanun, KpacHol KHATH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4YarolmuUMHCsL TPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIME COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CAMOONpENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTHH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMU, MPUCYIIIUMHU CHCTEME
OMOJOrMYecKoro  oOpa3OBaHMs, Haluyue  NpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPAMMBI MO0 OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIHHOCTHU B COOTBETCTBHHM C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTpPEHHEH TMO3ULUMU JUYHOCTH, NATPUOTHU3MA U
YBOKCHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHHS, OCPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaauIMsIM MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYKaroLIeH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITAa ACATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIpaBIICHHUI
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHcKOro BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MIPaBOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JECATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATEIBHBIX 3a/1ad, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TI03HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBaXXKUTEJIBHOIO
OTHOILICHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXJCHWU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJePIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WUJIEHTUYHOCTH,
[IaTPUOTU3MA, YBaXXEHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPEX
PonuHou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3bIK W KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSLIEE MHOIMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAMIO U MaMSATHUKAM MPUPOLBI,
JNOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIEHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUIMCKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OLICHUBATh CHUTYyalMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaIuuusaMu HaponoB Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOLICHUH;

MTOHUMAHHUE SMOLIMOHAIBHOTO BO3/IECTBHUS JKUBOM IPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

S5) ¢usnyeckoro BocnuTaHus, GOPpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOIMOHATIBLHOTO 0JIaronoJay4Yns:

MOHMMAaHWE W pealu3alus 3J0pOBOr0 M 0Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  mHUTaHME, COOJIOJCHHE TUTHCHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXA, peErysipHas ¢uznueckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHWE I1[EHHOCTU TMPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€e30I1acHOT0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HH JIIOJEH;

OCO3HAHUE TMOCIEACTBUI M HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TaKyIO J€STEeIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp OyAywed mnpodeccun H  Pealrn30BbIBATH
COOCTBEHHBIC KU3HCHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphI: MNPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TIOCHCACTBUM IS
OKPYXaIOIIEN CPEeJIbL;

OCO3HAHUE I00ATBHOrO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel HX
peuieHus;

CIIOCOOHOCTh HCIOJI30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUS TIPU pEHIeHUU NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJAEHUS B IPUPOJIE,
HaIpPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Ouochepsl);

aKTUBHOE HENPUSATHE JEHCTBUH, MNPUHOCIIIMX Bpel  OKPYKaIoIIeH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUSA NMPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIATh UX;



HaJIMYKUE PA3BUTOIO HKOJIOTMYECKOr0 MBILUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHNUE SI3bIKOBOW M YHUTATENbCKOM KYJbTYpbl Kak CpencTBa
B3aUMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHUE creuupuKky OHONOTMM Kak HayKH, OCO3HaHUs €€ pojau B
GbopMHpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBleHUs 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPHUPOJbI, YeIOBEKAa U
oOuiecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpELIEHUU MpodseM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOW IMBUIIM3AIINU:
oOecrieyeHus: HOBOIO YpPOBHSA Pa3BUTUSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pPEecypcHble  MpOoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, OMCKA MyTEeW BBIXO/A U3 I100AJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUS] O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYaroImmuxcs, GOpMHUPYEMOM
IpU U3y4eHUH OMOJIOTHHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHH SIBJICHUI OKPYXXAOLIEro MUpPAa U MPOUCXOASAIMIMX B HEM M3MEHEHM,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TTOJYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS IS
pelIeHus Npo0OJIeM B pealbHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHHME LIEHHOCTHM HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW MO OHUOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble IS (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKYy METOJOB TO3HAHUS,
HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCalIbHbIe yueOHble JeicTBUS (MTO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJIATUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMH OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs UCTIONIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHBbIE Yy4yeOHBbIE JCHCTBUS B
ITO3HABATEIBbHOM U COLMAJIbHOM ITPAKTHKE.

B pesynprare wu3yueHus OHONIOTMM Ha YpPOBHE CPEIHETO OOIIEero
oOpa3zoBanus y oOyyatomierocs OyayT chOpMHpPOBaHbI TO3HABATEIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEUCTBUS, PETYJATUBHBIE YyHUBEpPCAJIbHbIC Y4yeOHbIE JEHCTBUS, COBMECTHAas
NEATENbHOCTb.

MeTtanpenMeTHble pPe3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEr0 OOIIETro
00pa30BaHus JOJKHBI OTPaXKATh:

OBaanenne YHHUBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMU
AeUCTBUSAMMU:

1) 0a3oBbIe JIorHYecKHe AeliCcTBHSA:

CaMOCTOSATENTLHO  (OpMYyJNIHMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1acCupUKaIiu, 0000IICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBLACISATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C JIPYTUMHU MTOHSATUSIMH);

OTpPENeNATh 1N JCATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ICATEILHOCTH C TOCTABJICHHBIMHU 1ICJISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUS (DaKTOB W SIBJICHHMA
YKUBOU ITPUPOLBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYyKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbBIX
SABJICHUSX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJEJIbHBIE cpeacTBa IS MIPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKUX OOBEKTax, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJEMBbI C Y4ETOM aHAM3a MMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaAJILHOT'O U KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€E HCCIEI0BATEIbLCKHE JelCTBHS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKON U MPOSKTHON JESTEIIbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY MOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IUYHbIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh pPAa3JUYHbIE BUIbl JEATEIBHOCTH [0 IMOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B y4eOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh ApryMEHThl NJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTathl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeHCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE WJEH, MPEiaraTb OPUrMHAIbHBIE MOJAXOJbl U PEIICHHUS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTrOo
nocoOusi, HAYYHO-TOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTEpHETE), aHaIu3UpOBaTh



UHGOPMAIUIO PA3IUYHBIX BUOB U (POPM IPEACTABICHUS, KPUTHUYECKH OLICHUBATH
€€ T0CTOBEPHOCTh U HENIPOTUBOPEYUBOCTb;

bopMyIMpPOBATh 3aMpPOCHl U MPUMEHATH PA3NIMYHBIE METOJbI MPU TOUCKE U
orOope Ouosornueckoit MHGOpMaUU, HEOOXOIUMOM JJIsi BHIMOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi{, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil nHpopmauu (CXeMbl, rpaduKH, TUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeACcTBa MHpu paboTe ¢
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHSATh XHUMHUYECKHe, (U3UYECKUE U
MaTeMaTUYECKUE 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHUS M 3allUThl  WH)OpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU /1€fiCTBUSIMM:

1) o0menume:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXaaeMol TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMOIHEHHS MpEAiaraeMoi
3a]a4M, YYUTHIBaTh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JIPYTUX YYACTHHKOB
JMaNIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, IMOHUMATh 3HAYCHHE
COLMATbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(MIMUKTHI U BECTH MIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CHOCO0aMU OOINEHWS W B3aUMOJICHCTBUS, MOHMMATH
HaMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboOTHI IPH pellIeHUH OMOJIOTHYECKOM MPoOJieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOW 3a1a4H;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Kaue€CTBO CBOETrO BKJAJa W KaXJOr0 YyYaCTHUKA KOMAaH]bI B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh HAEU C TMO3UIUUA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranusanmusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJIieM H UX
pEIIeHUs B )KU3HCHHBIX U YUEOHBIX CUTYaIUSX;

BHIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN I1ICJIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JAECHCTBHSIX M MOCTYIKAaxX MO OTHOLICHUIO K >KUBOU MpUpPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESTCIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSAITETILHO  COCTABJISITH IUIAH  PEIICHUS TpoOeMbl ¢ Y4EToM
UMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUI;

JIeNnaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX O0O0JIACTSIX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediiekcMu Kak  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOILECCOB, HMX pE3yJbTaTOB U
OCHOBaHMM, MCTOIB30BaTh MPUEMBI PEQIIEKCUU [JIsl OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI W apryMEHThl APYrMX IpU aHAIW3€ pe3yJIbTaToOB
NEATENbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OpPUHUMATh MOTHUBBI W apryMEHThl JPYrMX IIpU aHalM3€ pe3yJIbTaToB
NEeSATENbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJIEpkKAHUA Y4YE€OHOTO MpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYEeHHE
npopuapHOro  obyueHuss  oOydawomnuxcss — Ouomorumu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTHHN HAyYHbIEC 3HAHUSI, YMEHUS U CLIOCOOBI JEHCTBUM O
OCBOCHUIO, UHTEPIIPETALNU U NMPEeOOPa30BAHUIO 3HAHUM, BUJBI JIEATEIBHOCTH MO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPENCTABICHBI IO
rojiaM U3y4eHusl.

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» B 10
Kacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUA O MECT€ W pPOJM OWOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoOHaILHOTO
MPUPOJIOTNIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIararomue OUOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnerounas Teopus T. llIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3vsi M TMPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJICHMSI, PACIICIUICHUS], YUCTOThl TaMeT,
HE3aBUCHUMOro HacieaoBaHus ['. MeHaens, TOMOJOTHYECKUX PAJIOB B
HaCJICICTBEHHOM U3MEHUYMBOCTH H. n. Basuiiona), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHUS, HCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHUCaHUE, U3MEPECHUE,
HaOII0/ICHNE, SKCIIEPUMEHT);



YMEHHUE BBIICIATH CYIIECTBEHHBIC MMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M UEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHWIl, >XUBOTHBIX, YEIOBEKa, MPOIECCOB >KU3HEACATEIHHOCTH,
NPOTEKAOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKHIX
IPOLIECCOB: 0OMEHA BEHIECTB (METab0IM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPpOGHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, TaMeTOTeHe3a, YMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMOJCHCTBHSI TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXJIy OpPraHOWJAMH KIETKH U HX
GyHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW MW WX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpTraHOB y pPAaCTCHHM, >KMBOTHBIX M YEIOBEKa U WX
GYHKIUSIMH, MEXAY CHCTEMaMH OpPraHOB M WX (DYHKIUSAMH, MEXKIY OSTallaMH
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
dhakTOpaMu cpesibl OOUTaAHUS;

YMEHUE BBISBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JIOKa3aTEIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CHCTEMAaTHICCKUX TPy,

YMEHHE peliaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMU OUOJIOTHYECKUMH MPOIECCAaMH U SBJICHUSMU, AEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTATOB;

YMEHHUE BBIMOJTHATL JIA0OPATOPHBIE W TPAKTUYECKUE padOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYAO0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpMYyIUpys Leidb HCCIEIOBAHUSA, aHAJIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U ICTIaTh BHIBOBL;

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH,
IKOJIOTUM W MEIHIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yUYEHUYECKHX

KOH(epeHUHUsX;
YMEHUE OLEHHUBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBaHUI B
obmactu  OuoysorMMd M MEAMUMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I'€HOMa M CO3/IaHhE TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccnoHambHOM
NEeSTeIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOI'O XO034WCTBA, MUILIEBOM MPOMBIIIIEHHOCTH, YIIyOIsTh MO3HABATEJIbHBIHI
WHTEpPEC, HAIlPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOrMYEeCKOro oOpa3oBaHUsS B OpPraHU3alMsIX CPEJAHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[IpenmeTHbIe pe3yiabTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAy4YHOH
KapTUHBl MHpa, B IIO3HAHWHM 33aKOHOB MPUPOABI M PEUIEHUH 3SKOJOTMYECKHUX
npobyieM 4YeloBeYecTBa, a TaKKe B PEIICHUH BOINPOCOB PALUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJAJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJOrMYECKUX 3HAHUN, KOTOpas BKIIIOYAET
ONpEe/ENCHUs] W TOHMMAaHUE CYLIHOCTHM OCHOBOIIOJNATAIOUINX OHOJIOIMYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBomonnoHHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs SBOJIOLNH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus k. Xapaum m B. BaiirOGepra,
3apojeimeBoro cxoiacrea K. M. bapa), mpaBmia (Munmmyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMubl 3HEpruu), runoressl (rumoresa «mupa PHK» V.
['unbepra);

YyMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJaMU  HAYYHOTO  IMO3HAaHUA,
UCTIOJIb3YEMBbIMU B OMOJIOTHYECKUX HUCCIIEIOBAHUAX KUBBIX O0BEKTOB M 3KOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJEHUE, SKCIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIOLIETO, ABMKYIIETO U Pa3phIBAIOILIETO
€CTECTBEHHOTO otbopa, AJJIONaTPUYECKOIO U CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBMKYLIUX CHJI SBOJIOLMU HA T€HO(POH]I TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeAOBaHUs HaIlpaBiICHUI
ABOJIIOIIMH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aUMOCBA3M MEXAY MpOLECCAaMU HBOJIIOLUH,
JBIDKYIIMMHM CHJIAMH AHTPOIIOI€HE3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMTEIbHBIE  NPU3HAKM  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpejae OOMTaHMs, aOMOTHMYECKHMX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIs JIOKa3aTeIbCTBA POACTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATHYECCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, CIMHCTBA
YEeJIOBEUECKNX pac, HEOOXOMWMOCTH COXPAaHEHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

yMEHHUE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIATh IPUUYNHHO-CIICICTBEHHbBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJOTHYSCKUMH MPOIIECCAMU U SBJICHUSMH, JEIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TpaKTU4YecKue paboThl, COOII0IATH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, (QOpMYIUpPYs Leidb HCCIEAOBAHUS, aHAIM3UPOBATH IMOJyYCHHBIC
pE3yNbTATHI U I€JIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4E€OHO-HCCIIECIOBATEIHCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJICTaBIATH  IOJYYCHHBIC  pE3yJbTaThl HAa  YYCHHYCCKHX
KOH(epeHIHUsX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHUN JKM3HHU, YETOBEKa
U YENIOBEYECKUX pac, O MPUYHHAX, MOCIEJACTBUAX M CIOC00aX MpemaoTBpAICHUS
ri100adbHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayulied mpodeccuoHanTbHON
JEATETHPHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, MEIUITHHBI,
OMOTEeXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITNIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOIOrHUecKOT0 00pa30BaHUsl B OPTaHMU3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBbie CHCTEMEI U BX HN3YyUCHUC

buonorus xinetku

XnuMudeckas opraHu3anus KJICTKU

Crpoenue 1 QyHKIIMU KIETKU

OOMeH BelllecTB U MpEeBpallleHue YHEPTHH B
KJIETKE

Hacnencreennas uagopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN UK KIETKA

Koan4yecTBo 4acoB

Bcero

10

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

but6mmoreka [JOK
https://m.edso00.ru/863e3f76

bubnunoreka [IOK
https://m.edsoo.ru/863e3f76

bub6mmoreka [IOK
https://m.edsoo.ru/863e3f76

but6mmoreka [JOK
https://m.edsoo.ru/863e3f76

bubmorexa [JOK
https://m.edsoo.ru/863e3f76

bubmuorexa [JOK
https://m.edso0o0.ru/863e3f76

but6mmoreka [IOK
https://m.edsoo.ru/863e3f76

bubmuorexa [JOK
https://m.edsoo.ru/863e3f76
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10

11

12

13

14

15

16

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Ctpoenue 1 pyHKIIUN OpraHU3MOB

Pa3smMHOKEHME U pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHU3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

3aKOHOMEPHOCTH U3MEHUYMBOCTH

I'eneTnka yemoBeka

CCHCKI_II/ISI OpTraHnu3MOB

buoTexHOJIOTHS ¥ CUHTETHYECKass OMOI0THs

PesepBHoe Bpems

17

10

102

L.5

1.5

0.5

0.5

13

Bbubnunoreka [JOK
https://m.edsoo.ru/863e3f76

bu6mmoreka [IOK
https://m.edsoo0.ru/863e3f76

bu6nmoreka [IOK
https://m.edsoo.ru/863e3f76

bubmuorexa [JOK
https://m.edsoo.ru/863e3f76

but6mmoreka [JOK
https://m.edsoo0.ru/863e3f76

bubnmoreka [IOK
https://m.edsoo.ru/863e3f76

bu6nuoreka [JOK
https://m.edsoo.ru/863e3f76

but6mmoreka [{JOK
https://m.edsoo0.ru/863e3f76

bubmorexa [JOK
https://m.edsoo.ru/863e3f76
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11 KITACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

3apoxACHUE U Pa3BUTHE YBOFOIIMOHHBIX
MpEeACTaBICHUI B OMOJIOTUH

MuxkposBoonus u e€ pe3yabTaThl

MakposBountonus U €€ pe3yIbTaTsl

IIpoucxoxaeHue u pa3BUTHE )KU3HU Ha
3emie

HpOI/ICXO)K,Z[eHI/Ie YCJIOBCKA — aHTPOIIOI'CHE3
DKoJIorus — HayKa O B3aUMOOTHOIICHUAX
OpTraHru3MOB U HAAOPIraHU3MECHHBIX CUCTCM

C OKpYXaloIleil cpeaoi

OpraHu3msl 4 cpesja 0OUTaHUs

DKOJIOTHS BUJOB M MOIYJISIUN

DKOJIOTHS COOOMIECTB. DKOJIOTHYECKHE

KoanuyecTBO 4acos

Bcero

14

15

10

12

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

0.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

but6mmoreka [JOK
https://m.edso00.ru/863e3f76

but6mmoreka [JOK
https://m.edsoo.ru/863e3f76

bub6mmoreka [IOK
https://m.edsoo.ru/863e3f76

but6mmoreka [JOK
https://m.edsoo.ru/863e3f76

but6mmoreka [JOK
https://m.edsoo.ru/863e3f76

bub6mmoreka [IOK
https://m.edsoo.ru/863e3f76

bubmuorexa [JOK
https://m.edsoo.ru/863e3f76

bubmuoreka [JOK
https://m.edso0o0.ru/863e3f76

but6mmoreka [IOK
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CUCTEMBI
10 buocdepa — rmobanbpHast SKOCUCTEMA
11 UYenoBek 1 OKpy»Karolas cpena

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5

https://m.edsoo.ru/863e3f76

bubnnorexa [JOK
https://m.edso0o0.ru/863e3f76

bu6nmoreka [IOK
https://m.edso00.ru/863e3f76

bubnuoreka [IOK
https://m.edsoo.ru/863e3f76
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IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Tema ypoka

buonorus kak KOMIIEKCHAs HayKa 1
KaK 9aCTb COBPECMCHHOI'O 06H_[€CTB3.

JKuBrle cuCTEMBI U UX CBOMCTBA

YpoBHEBas opraHu3anus KUBbIX
CUCTEM

Hcropust OTKpBITUS U U3YUYEHUS
kietku. Kinetounas teopust

Mertozasl MOJNIEKYJISIPHON U KIETOYHON

6uosoruu. [IpakTuyeckas padora
«3yyeHune MeTo10B KIIETOYHOU
ouosioruu (xpomarorpadus,
anexTpodopes, muddepeHnranibHOe
nentpudyruposanwue, [T1IP)»

XUMHYECKHUH COCTAaB KIETKU

MI/IHepaJ'IBHHe BCIICCTBA KJICTKHU, UX
Orooruyeckas POJib

KoanyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

0.5

Jlara
U3yYeHHs

12.09.2023

14.09.2023

15.09.2023

19.09.2023

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Bbub6nuoreka IJOK
https://m.edsoo.ru/863e3f76

bubmuoreka IIOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3{76

bubmmoreka [JOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3{76

bubmuoreka IIOK
https://m.edsoo0.ru/863e3f76
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10

11

12

13

14

15

16

17

OpraHuyeckre BEIecTBa KISTKA —
oenku. JlaboparopHast pabota
«ObHapyxeHue OEIKOB ¢ IOMOIIIBIO
Ka4C€CTBCHHBIX peaKHHﬁ»

CsoiicTBa, knaccuduxanys u GyHKIUN
0eJIKoB

OpraHqucxne BCIIECTBA KIICTKHU —
YIJICBOAbI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKH —
JIUITUAbBI

Hyxknennossie kucnotsl. JIHK nu PHK.
JlaboparopHas pabota «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenne u pynkuun ATO. Ipyrue
nykieosuarpudocdarst (HTD)

CexBenupoBanue JIHK. Meroast
TeHOMUKH, TPAHCKPUTITOMHKH,
MTPOTEOMHKH

MeTo/1bl CTPYKTYpPHOI OHOIOTHH

Tunsl kietok. [IpokapuoTuueckas
KJIeTKa

CtpoeHne 3yKapuoOTUYECKOM KIETKH.
[IpakTuueckas pabora «M3yueHnue
CBOMCTB KJIETOUHOI MeMOpaHbD»

0.5

0.5

0.5

21.09.2023

22.09.2023

26.09.2023

28.09.2023

29.09.2023

03.10.2023

05.10.2023

06.10.2023

10.10.2023

12.10.2023

Bbu6moreka IJOK
https://m.eds00.ru/863e3f76

bubmuoreka IIOK
https://m.edso0.ru/863e3f76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3f76

Bbubnunoreka [JOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edso0.ru/863e3f76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3f76

bubmuoreka IIOK
https://m.edsoo.ru/863e3{76

bubmmoreka [JOK
https://m.edsoo.ru/863e3f76



https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76

18

19

20

21

22

23

24

25

[ToBepXHOCTHBIN anmapar KIeTKH

OnHomeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTuueckas padora «M3yuenue
JBMKCHUS IIUTOIUIA3MBI B
PaCTUTENBHBIX KIETKAX»

HOHyaBTOHOMHBIC OpraHOn bl KJICTKH:
MUTOXOHAPUH, IIJTACTUBI.
JlabopaTtopHas pabota «VccienoBanmne
TUTa3MOJIHM3a U JICTUIa3MOJIH3a B
PACTUTEIILHBIX KIIETKAX)

HeMeM6paHHBIC OpraHou bl KJICTKHU

Crpoenue u GpyHKIUH g1pa

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapHuoT. JlabopaTopHas
paborta «M3yueHue cTpoeHuUs KIETOK
PA3IMIHBIX OPraHU3MOB))

ACCUMMIIAIMS U TUCCUMMIISIIIS — JIBE
CTOpPOHBI MeTa0onu3Ma. Tumsl oOMeHa
BemiectB. JJaboparopHas pabora
«3ydyeHune kaTaauTH4eCKOn
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe
aMuJIa3bl WM KaTajlasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakIui
KJIETOYHOT0 MeTaboJIn3Ma.

0.5

0.5

0.5

0.5

13.10.2023

17.10.2023

19.10.2023

20.10.2023

24.10.2023

26.10.2023

27.10.2023

07.11.2023

Bbu6moreka IJOK
https://m.eds00.ru/863e3f76

bubmmoreka [JOK
https://m.edsoo.ru/863e3{76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3{76

bubmmoreka [JOK
https://m.edsoo.ru/863e3{76

Bu6nuoreka [JOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6moreka IJOK
https://m.eds00.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3{76
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26

27

28

29

30

31

32

33

34

JlaGopatopHas pabota «3yuenue
(epMEeHTaTUBHOTO PaCUICTICHHS
MEPOKCHAA BOJOPO/IAa B PACTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX»

benku-akTuBaTopbl U OENKU-
UHTHOUTOPBI

ABTOTpO]HBIN TUIT 0OOMEHA BEIIECTB

dorocunres

Xemocunres. JIaboparopHas pabota
«CpaBHeHHe Tpo1ieccoB (POTOCHHTE3A
Y XEMOCHHTE3a»

AHa3poOHBIE OpraHu3Mbl. Buibl
opoxenus. JlaboparopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TBIXaHUS

AdpOoOHBIE OPraHU3MBbI. JTaIbI
OHEPreTHYECKOro oOMeHa

DHeprust MEMOPaAHHOTO IPaTUCHTA
npoTtoHoB. Cunte3 AT®: pabota
npotoHHON AT®-cuHTa3bI

Peakuuun matpuyHoro cuHTesa

TpaHCKpunMs — MaTPUYHBIN CUHTE3

PHK

0.5

09.11.2023

10.11.2023

14.11.2023

16.11.2023

17.11.2023

21.11.2023

30.11.2023

01.12.2023

05.12.2023

bubmuoreka IIOK
https://m.edso0.ru/863e3f76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3f76

Bbubnunoreka [JOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6nuoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6nuoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6moreka IJOK
https://m.edsoo.ru/863e3f76

Bu6nuoreka IJOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3{76
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35

36

37

38

39

40

41

42

43

44

45

Tpancnsauus u e€ Tamnbl

KoaupoBanue amunokuciior. Posib
pubocom B OmocuHTe3e Oenka

Opranusanus reHomMa y IpoKapuoT U
9YKapHOT

MonekyJisipHbIe MEXaHU3MBI
AKCTPECCUH TEHOB Y SyKapuOT

Bupycsl — BHekeTOUHBIE (HOPMBI
’KH3HH U 00JIUraTHBIE mapa3uThl.
[IpakTuueckas padora «Co3nanue
MOJIETTH BUPYCa»

BupycHble 3a0051eBaHus UellOBEKa,
KHUBOTHBIX, PACTCHUN

HanotexHomoruu B OMOJIOTHH U

MCIUIINHE

JKM3HEHHBIN TUKIT KIETKU

Marpuunsiii cunTe3 JJHK

Xpomocomsl. JTaboparopHas pabota
«M3y4eHne XxpoMocoM Ha TOTOBBIX
MUKpOIpernapaTax

Jlenenue KIeTKHu — MHUTO3

0.5

0.5

07.12.2023

08.12.2023

12.12.2023

14.12.2023

15.12.2023

19.12.2023

21.12.2023

22.12.2023

26.12.2023

28.12.2023

Bbu6moreka IJOK
https://m.eds00.ru/863e3f76

bu6nuoreka [IOK
https://m.edsoo.ru/863e3f76

Bbubnuoreka IJOK
https://m.edsoo.ru/863e3f76

bubmuoreka IIOK
https://m.eds00.ru/863e3f76

bubnuoreka [IOK
https://m.edsoo.ru/863e3f76

Bbu6mmoreka IJOK
https://m.edsoo.ru/863e3f76

bubnuoreka [IOK
https://m.edsoo.ru/863e3f76

Bbu6nmoreka IJOK
https://m.edsoo.ru/863e3f76

bubmuoreka IIOK
https://m.edsoo.ru/863e3{76

bub6mmoreka [JOK
https://m.edsoo0.ru/863e3f76

bubmuoreka IIOK
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Tunsl kietok. Kapuokunes u
uutokuHes. JlabopatopHas pabota
«Habnrogenre MuTO3a B KJIETKaxX
KOHYMKa KOpeIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

PGFYJ'ISII_[I/ISI JKHN3HCHHOI'O IUKJIa KJICTOK

OpranusM Kak eIMHO€ LIEJI0e

Txanu pactenuii. JlaboparopHas
pabota «3y4yeHue TKaHel pacTeHUI»

TkaHU )KUBOTHBIX M YEJIOBEKA.
JlaGopatopHas pabota «3yuenue
TKaHEH KUBOTHBIX)»

Oprassl. CrcTeMBl OpraHoB.
JlabGopaTtopHnas pabora «M3yuenue
OpraHOB I[BETKOBOTO PACTEHUS»

Omnopa Tesa OpraHu3MoB

JIBr>KEeHHE OpPraHU3MOB

[Intanue opranu3zMoB

IInTanne MO3BOHOYHEBIX JKUBOTHBIX.
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HI/IH_IGBapI/ITCHI:HaH CHUCTEMaA YCJIOBCKA

JlpIXaHue OpraHu3mMoB

HBIX&HI/IG IIO3BOHOYHBIX )KXUBOTHBIX U
YCI0BCKa

TpancnopT BeliecTB y OpraHu3MoB

KpOBeHOCHaH CHUCTEMaA ITO3BOHOYHBIX
JKHUBOTHBIX M YCJIOBCKA

Brinenenue y opranusmoBn

3aiuTa y OpraHu3MoB

I/IMMYHHaSI CHUCTEMaA YCIIOBCKA

PazgpaxxumocTs U perynsanus y
OpPraHHU3MOB

I'ymopansHas perymnsnus u
SHIOKPUHHAs CUCTEMA KUBOTHBIX U
YeJI0BEKa

@®opMbl pa3MHOKEHHUSI OPraHU3MOB

[TonoBoe pa3zMHOXEHUE
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71
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74

Meiios

l'amerorenes. ObpazoBanue u
PAa3BUTHUC MMOJIOBBIX KJICTOK.
JlabopaTtopHnas pabora «M3yuenue

CTPOCHUSA ITOJOBBIX KJIIETOK Ha 'OTOBBIX

MHUKpOTpenaparax»

I/IH)II/IBI/II[yaJ'IBHOC PasBUTHUC
OpraHu3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH U3
3apOBIILEBBIX JINCTKOB

Poct u pazBuTHE JKUBOTHBIX.
JIaGopatopHas paboTa «BrisBneHue
MIPU3HAKOB CXO/CTBA 3apObIIIEH
MTO3BOHOYHBIX KHBOTHBIX)

Pasmuokenue u Pa3BUTHC paCTeHHﬁ.

JlaGopaTtopHnas pabora «CtpoeHHE
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHum»

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA
TCHCTUKH KaK HAyKU

OCHOBHbBIE TIOHATHS U CUMBOJIBI
renetuku. Jlabopatopnas padora

«/Ipo3oduina kak 0ObEKT TeHETHUECKUX

HMCCIETOBAHUI)
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77

78
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83

84

3aKOHOMEPHOCTHU HACJIEIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTiuueckas paborta
"N3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3odub”

L[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKp€HuIiuBaHUA

AHaJ’II/IBI/Ip}IIOH_IeC CKpCIIMBAaHHC.
Henonnoe AOMUHHPOBAHUC

JIurubpuiHoe CKperBaHme.
[Ipaktuyeckas padora «M3yuenue
pe3yNbTaToOB IUTHOPUIAHOTO
CKPEIIMBAHUS Y IPO30(PUIIBD)

ITuTonormyeckre OCHOBBI
JTUTHUOPUTHOTO CKPEITUBAHUS

CuenieHHOE HACJICIOBaHNE IIPHU3HAKOB

XpoMOCOMHas Teopust
HACJIEICTBEHHOCTH

I'eneTuka nmona

I'emoTnm kak OeJIoOCTHaA CUuCTeMa

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
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93

paCTeHI/If/’I, JKHUBOTHBIX U YCJIIOBCKA

MN3MeHUYMBOCTH MPU3HAKOB. Bribl
U3MEHYUBOCTH

MopaudukarmoHHast K3MEHUYNBOCTh

BapuanuvoHHBIN psii 1 BapraliMOHHAs
kpuBas. JlaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOAU(DUKAITMOHHON U3MEHUNBOCTH.
[locTpoenne BapualiMOHHOTO psijia v
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas H3MEHUNBOCTb.
KomOuHaTHBHASS H3MEHYHUBOCTD

MyTanunoHHast U3MEHUYHUBOCTD.
IIpakTuyeckas padora «MyTtauuu y
Tpo30¢G Bl (Ha TOTOBBIX
MHUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. JNUreHeTHKa U
SIIUTI'CHOMHKA

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBjieHHE U aHAIIN3
POIOCIOBHOMN

MeTtoasl METUITMHCKON T€HETUKU

3HadyeHue MEIUIIMHCKOM TeHETHKHU B
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OpeaAOTBPALICHUU U JICHCHHUN
reHETHYECKUX 3a00JIeBaHUIl YeI0BeKa

OCHOBHBIE TIOHSTHS CEIEKIUH.
JlaGopatopHas pabora «3yuenue
COPTOB KYJIbTYPHBIX PACTEHHUI U MIOPOJ
JOMAIIHUX KHUBOTHBIX)»

MeToapl CeIEKIIMOHHON pabOTHI.
JlabopaTtopHnas paborta «M3yuenue
METOJOB CEJIEKI[UU PACTCHUIN»
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
#UBOTHBIX. [IpakTHueckas padbora
«ITpuBHBKa pacTeHuUiD»

CoxpaHeHue, n3y4eHue u
HCIOJIb30BaHNE T€HETUYECKUX
pecypcos

buoTtexHonorus kak Hayka v OTPacib
npou3BojcTBa. [IpakTuyeckas pabora
«M3y4yeHne 00beKTOB OMOTEXHOIOTUI

OcHOBHBbIE HanpaBICHUS
CHHTETHYECCKON OHMOIOTUHI

XpOMOCOMHas U TeHHAas UHKEHepus

MenuimHcKkre OMOTEXHOJIOTUH

PesepsHblii ypok. IloBTopenue,
0000111eHHEe, CUCTEMAaTH3all1s 3HAHUH
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11 KITACC

Tema ypoka

OpomononHas teopus Y. Jlapsuna

JIBMOKyIIIHE CUJIBbI HBOJIIOLIMU BUIOB
no Y. [lapuny

Boprba 3a cymecrBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

dopMUPOBAHUE CUHTETUUECKON
TEOPHH 3BOJIOLINU

OTaIbl 9BOJJIIOLIMOHHOTI'O ITpo1ecca:
MHKPO3BOJJIIOLUA 1 MAKPOI3BOJIIOLUA

HOHy.]'ISIIII/ISI — JJICMCHTAapHas
cAnHuIa 3BOJIFOIUN

3aKOH TeHETHYECKOTO PABHOBECHS
JUx. Xapnu, B. Baiin6epra.
Jlaboparopras padota «BrisiBicHue
U3MEHYUBOCTH Y 0COOEH OJTHOTO
BUJA»

DOneMeHTapHbIe (PaKTOPHI IBOTIOIHUN

Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI
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B¢ ekt ocnoparens. dpdexr
6YTBIJ'IO‘IHOI‘O ropJibIIIKa

Murpauuu. 305 nomyasuui:
reorpaduyeckas, OnoIoruyecKas

EcrectBennsiii 0TO0p —
HAMPABIAIOMUN (AKTOP IBOIIOIHH

[TonoBoii oTO60Op

ITprcnocoOaeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPO3BOIIOIHH.
JlaGopaTopHnas pabora «3yuenue
apoMop(030B U UAHOAAANITAIIUN Y
pacTeHU U KUBOTHBIX»

[Tpumepsr nmpucnocobaeHuit y
OpPraHu3MOB: MOP(OJIOTHUECKHE,
¢busnonornueckue, OMOXMMHUECKHE,
noBegeHueckue. JlabopaTopHas
pabora «IIpucnocobnaeHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
11e7IECO00Pa3HOCTHY

Bun, ero kpurepuu u CTpyKTypa.
JlaGopaTopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPUIO»
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CrpykTtypa Buza

Bupnoobpa3oBanue kak pe3yibTar
MHUKPOIBOJIIOIHH

CBs3b MHUKPOSBOJOIOUN U
SIHUICMHUOJIOINH

Makpo3Bosronus.
ITaneoHTOIOTNYECKHE METOAEI
I/I3y‘-I€HI/I${ 3BOJIFOITNHU

buoreorpaduyeckue meToan
W3YYEHHUSI SBOJIOIIH

OMOpHOJIOrHYECcKUe 1
CpaBHUTEIBHO-MOP(OIOTHYECKHE
MCTOABI U3YUYCHHA 3BOJIFOITUN

MO.HCI(yJBIpHO—l"CHCTI/I‘{CCKI/IC,

OMOXMMHUYECKHE U MATEMATHYECKIE

MCTOABI U3YUYCHHA 3BOJIFOIUN

OO61re 3aKOHOMEPHOCTH IBOJTIOINH

AnanTuBHas paauaius.
HepaBHOMepHOCTH TEMIIOB
JBOIIOLHUHU

Hay‘lHBIC THUIIOTE3bI ITPOUCXOKACHU A

JKA3HU Ha 3emie
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29

30

31
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33

34

Z[OHay‘IHLIC NpEACTaBJICHUS O
3apOKACHUH KU3HU

OcCHOBHBIE 3Tallbl HEOPraHMYECKON
SBOJIIOLIAN

I'nnoTessr 3apOKACHUA )KU3HU

Ucrtopus 3emiin u MeToabl €€
usydenus. JlaboparopHas pabota
«/3yueHune u ONMCAaHUE NCKOMTAEMBIX
OCTaTKOB JPEBHUX OPTAHU3MOB)

HagansHbIe >Tanbl OpFaHquCKOﬁ
9BOJJIOIIMH

DBOIOIUS 3YKApUOT

OCHOBHBIE 3TaIlbl SBOJIOIIH
pacturensHoro Mupa. [Ipaktuueckas
pabota «M3ydyeHue ocooeHHOCTEH
CTPOEHMSI pAaCTEHUH pa3HBIX
OTJIEJIOB»

OCHOBHEBIE 3TaIbI 9BOJJIIOIINH
JKUBOTHOT'O MHpa

DBOJIIOLHS )KUBOTHBIX.
[TpakTuyeckas padora «M3y4yeHne
0COOEHHOCTEN CTpOEHUs
MO3BOHOYHBIX KHMBOTHBIX)»
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PasButne xu3nu Ha 3emie no 9paM
nepuoaam

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHE KPU3UCHI NTPOLLIOTO

CoBpeMEeHHbIN FKOJIOTHYECKUI
KpHU3HC, €r0 0COOCHHOCTH

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILIIOTO

OCHOBHEBIE CUCTEMATUYECKHE
TPyl OPTAHA3MOB

AHTpOHOHOFI/IH — HayKa 0 4YCJIOBCKC

PazBuTue npencrasnenuii o
MPOUCXO0XKICHUU YETI0BEKa

Mecro denoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3yueHune ocoOeHHOCTEH
CTPOCHHSI CKeJIeTa YeIoBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

CooTHoIeHNEe ONOIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B
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aHTPOIIOT€HE3E

OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

IlaneoreneTuka u najeoreHOMUKA

OBOJIOIUS COBPCMCHHOI'O YCJIOBCKA

UYenoseueckue pacel. [Ipakrruueckas
pabota «/3ydeHne S3KOIOrHuecKux
ajanTaiuil 4eJoBeKay

MexaucuuImHapHble METOIbI
AHTPOITOJIOTUU

3apO)KI[eHI/Ie H PAa3BHUTHUC DKOJIOTUH

Mertoab! akonoruu. JlabopatopHas
pabota «M3y4ueHne MeTo10B
9KOJIOTUYECKHUX UCCIIETOBAHUID)

3HaueHUEe YKOJIOTHUSCKUX 3HAHUN
JJIs1 YEJIO0BCKA

Okonorndyeckue pakTopsl

AbGuoTtnueckue daxktopsl. CBET Kak
IKOJIOTHUECKUH (PaKTop.
JlabopaTopnas pabota «BrisiBIeHHE
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MPUCTIOCOOTICHUN OPTaHU3MOB K
BIIUSTHUIO CBETa»

AOGuoTtndeckue hakTophI.
TemnepaTtypa KaKk 3KOJIOrM4eCKUN
¢axrop. JlaboparopHas pabota
«BpIBIIEHNE TIpUCTIOCOOIEHUI
OpPTraHU3MOB K BIUSHHIO
TeMIepaTypb»

AbunoTtnueckue GpakTopsl.
BrnaxHOCTh Kak 3KOJIOTHUECKUI
dakrop. JlabopaTopHas padora
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUs»

Cpenpl oOuTaHMs OPraHU3MOB

buonornueckue puTMsl

XKuznennslie popmMbl OPraHU3MOB

buotnyeckue hakTopsl

3HaueHne OMOTUUECKUX
B3aUMOJICUCTBUHN I

CYILLIECTBOBAHMSI OPraHU3MOB B Cpe/ie

oOUTaHusA
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DKOJIOTHYECKHE XapaKTCPUCTUKU
[omnyJsiun

OcHOBHBIE TIOKA3aTEU TMOMYJISALINAN:
YUCJICHHOCTD, TJIOTHOCTb,
BO3pacTHAsl U MOJIOBAs CTPYKTypa

OcHOBHBIC TTOKA3aTEIIN TMOMMyJIsIHuU:
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

OKoJjorudeckas CTpykTypa
MOy JIALUU

JInHaMuKa MoIyJsiuuu u e€
peryisnus

Kpussle pocta uncieHHOCTH
nonysinuu. Kpusble BBDKMBaHUS

DKoJjoruyeckas HUIa BUAA.
Jlaboparopnas pabota
«[IpucrocobneHus ceMsiH pacTeHHi
K paccesIeHUuIo»

Bun xak cucrema nonyJisinui

3aKOHOMEPHOCTHU MOBEJACHUS U
MUTPAIUi KHBOTHBIX

Coo0111ecTBO OpraHu3MOB —
OnoIIEeHO03
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DKocucTeMa Kak OTKpbITas CUCTCMA

KpyroBopor BelecTs 1 OTOK
SHEPTHUH B DKOCHCTEME

OCHOBHBIE TTOKa3aTEIIN YKOCUCTEMBI

OKOJIOTUYCCKHE MMUupamMuJabl

M3menenuns cooO1ecTs —
CYKIICCCHH

[TpuponHBIE SKOCHCTEMBI.
DKOCUCTEMBI 03€p U peK.
DKocHCcTeMbl MOPEH U OKEaHOB

[IpupoiHBIE S5KOCUCTEMBI.
DKOCUCTEMBI TYH/IP, JIECOB, CTEIIEH,
MyCThIHb

AHTpOHOFeHHBIG 9KOCHCTEMbI

VYpb6oskocucremsl. [IpakTrueckas
pabota «M3y4yeHue u onucaHue
ypOOIKOCUCTEMBD»

3akoHOMEpHOCTH (POpMUPOBAHUS

OCHOBHBIX B3aUMOICUCTBUI
OpPraHU3MOB B 9KOCHUCTEMAX
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MexaHN3MBI BO3ACHCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB Ha
cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM, MOMYJISIIHOHHOM U
3KOCUCTEMHOM YPOBHSIX

buocdepa — oOriernianerapHas
00o00uKa 3emiaun

VYuenne B. U. Bepnaackoro o
ounocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHHSI
ounocdepsl

KpyroBopoTsl BeliecTs u
OMOT€OXMMHYECKUE ITUKITBI

3oHankHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTh OHOChepsI

DKOJIOrM4eCKHe KPU3KUCHI U UX
NPUYHHBI

Bo3zaeiicTBue yenoseka Ha 6nochepy

AHTPOIIOT€HHOE BO3JEHCTBUE Ha
PaCTUTENBHBIN U )KUBOTHBIA MUP
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Oxpana npupoabl

OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO
Pa3BUTHS YEJIOBEYECTBA U IPUPOLBI

Panmonansaoe
MPUPOIONIONB30BAHUE U COXPAHEHHE
OMOJIOTNYECKOT0 pa3Ho00pa3us
3emin

O06001IeHME 110 TEME
«MHUKPO3BOJIIONHUSA U €€ pe3yIbTaTh»

O060011eHE 10 TEME
«Makpo3BOTIOIHS U €€ Pe3yIbTaThD»

O000111eHIE TIO TEME
«ITpoucxoxieHre U pa3BUTHE
JKU3HU Ha 3eMIIe»

O0o001IeHNE TTO TEME
«IIpoucxoxaeHue yenoBeka —
AHTPOITOTEHE3»

O0001menue 1Mo TeMe « IKOIOTHS —

HayKa O B3AUMOOTHOIICHUAX
OpraHnu3MoB»

O6006menue mo reme «OpraHu3Mbl U
cpena oOuTaHUsD»

O06006111eH1E IO TEME «DKOJIOTHS
BUJIOB U NOMYJISIUI»
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bubmuoreka [JOK

O6006menue no Teme «buochepa —
1 0 0 https:/m.eds00.ru/863e3f76
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10-11 knacc/ Aradonosa U.b., CuBornazos B.U., O6miecTBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO « [PODAY»; AkuinoHepHOE 00111€CTBO

«M3parenscTBO «IIpocBeneHue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

1. buonorus. buonorudeckuii cuctemsl U npouecchl. 10 kinacc: yueb. mis
o011e006pa3oBar. opranu3aiuii: yriayoaeHHbsiid ypoBeHb/ A.B. Tepemos, P.A.
ITerpocoBa. — M.: Muemo3uHa, 2020.

2. buonorus. buonornyeckuii cuctemsl U mportecchl. 11 kmace: yueb. mis
o01reoOpa3oBar. OpraHu3anuii: yriayoaeHHbI ypoBeHb/ A.B. Tepemos, P.A.
[TerpocoBa. — M.: Muemo3uHa, 2021.

3. buonorus. buonorudeckuii cuctemsl u npouecchl. 10 knacc: [Tocobue aist cam.
paboThl: yrinyoneHuubiii yposeHns/ A.B. Tepemos, P.A. [lerpocoBa. — M.:
Mmuemo3suna, 2020.

4. Jlepnep I'.'11.06mas 6uonorus. (10-11 xmaccsl): I[loaroroska k EI'3.
KonTtponwsabie u camocrositenbHbie padboThl/I".U.Jlepaep. — M.: Dxemo, 2007. —
288c.

5. Tewnop ., I'pun H., Ctayt V. «buonorus» (B 3-x tomax), M.: Mup., 2008



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

* http://bxweb.h10.ru/article_biol.shtml (3agaun mo reneTuke)

* http://www.licey.net/bio/genetics (3a1a4u Mo reHETUKE)

* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI TEHETHKHU U Pa3BUTHSA)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI FT€HETUKH U Pa3BUTH)
* http://sbio.info/list.php?c=newsgenet (3aKOHOMEPHOCTH HACJIEACTBEHHOCTH)
*http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72
aSccfc02b52c¢/44741/interface=pupil&class=53&subject=29 (MHTepakTUBHbBIC
3a/1ayy 110 OMOJIOTUH U SKOJIOTHUH)

* http://www.psychology-online.net/articles/doc-482.html (I"'eneTnka uegoBeka)

* http://n-t.ru/tp/mr/gbc.htm (I'eneTrka yenoBeka)

* http://www.msu-genetics.ru/ (I'eneTuka yenoBeka)

* http://humbio.ru/ (I'enetuka uenoseka) [JOP u 0P:

1. Enunas xomnexius nudpoBbiXx o0pa3zoBarenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%S5B % 5D=29
2. http://www.e-osnova.ru/ - XKypnan «buonorus. Bee qis yunrens!»

3. http://digital.1september.ru — O6mepoccutickuii mpoekt «Illkomna mudposoro
BEKa».

4. http://school-collection.edu.ru - Komnekmus nudppoBbsix 00pa3oBaTeIbHbIX

pecypcoB.

5. http://www.electroniclibrary21.ru - DnekTponHas 6ubauoreka 21 Bexa.


http://school-collection.edu.ru/catalog/?subject%5B%5D=29

6. http://www.ege.edu.ru - Odunmanbubiii nHPOpMaIMOHHBIHN moptan EI'D.
7. http://www.zavuch.ru - CailT 11 yuyurTenen.

8. http://ecosystema.ru - DKOJOTHUECKUN HEHTP « DKOCUCTEMAY.

9. http://letopisi.org - Jleronucu.

10. http://nsportal.ru - ConnanbHasi ceTh paOOTHUKOB 00pa30BaHUSI.

11. http://proshkolu.ru — becriaTHblii IIKOJIBHBINA TOPTAJ.






