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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeaHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX IOJIOKEHUH (pesrepanbHOi paboyell mporpaMmbl BOCIIUTAHUA.

VYuebnsiii npeamer «buonorus» yrayonéaHoro ypoBHs uzydenws (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
HayuHble npeameTs». CormacHo mnonoxenusm OPIOC COO npoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubddepennranun  00ydeHUsT Ha YpPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01IMM, cpeHUM MpodeCcCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 STHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3a/a4, CBSI3aHHBIX C TpodopueHTanmein o0yJaronmxcss W CTHMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOT'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULIUHOMN, YKOJIOTUEN, TICUXOJIOTUEHN, CIIOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mpenMery "buosorus" naér mpeacTtaBieHHE O
Henu M 3ajadax HM3ydeHus yuyeOHoro mnpenMera «buosiorus» Ha yriayOon€HHOM
YpOBHE, OIpeneisieT 00s3aTenbHoe (MHBApUaHTHOE) IPEIMETHOE CO/IepKaHNE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleseHne @0 Kiaccam,
PEKOMEHyeT TMOCIE0BaTeIbHOCTh M3YyUEHUS YYEOHOro marepuana ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEl oOywaromuxcsa. B mporpamme mno Ouosoruu
peaylM30BaH MPUHLHKI IPEEMCTBEHHOCTH € H3y4€HUEM OHOJOrMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onaromaps 4YeMy  MPOCMATPUBAETCS
HAlpaBJIEHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OWMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJICTaBICHUA O 3J0pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEpeKHOTr0 OTHOIICHUS K OKpYXKaromled NpupoaHou cpene. B
nporpaMme 1o OHMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOro mpeaMera
«buonorusty B peanuzauuu TpeboBanuit PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3ylibTaTaM OOy4YeHUS U B
GbOpMHpPOBaHWM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHOW  JIESITEIHHOCTH
OOy4Jaromuxcs IO OCBOCHHIO COJIEpPKaHUS OHOJOTMYECKOro 0Opa3oBaHHs Ha
YpOBHE CpeAHero oouiero o0pa3oBaHus.

VYuebnsbiilt npenMer «buosorus» Ha ypoBHE CpeIHEro oO0iiero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOoe O00pa3oBaHWE B IMKOJIE W OPUCHTUPOBAH Ha
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pacuiuperre W yriayOleHue 3HaHWK OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUHU, IBOJIOIMOHHOTO YYEHUS U KOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCS K TMOCIEAYIOIIEMY IOJIYYEHHUIO
OMOJIOrMYecCKOro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiX  CpPEJHEro
npodeccuonanbHOoro o0pa3zoBanusi. OCHOBY €ro COAEpKaHHsI COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYECHUH  OOYyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3feOB OMOJOTHU Ha YPOBHE OCHOBHOIO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJMy4daroT pa3ButHe. Tak,
pacmvpeHbpl U YriayOneHbl OMOJOTHYECKHWE 3HAHUSA O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME 4YEJIOBEeKa, OONIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIONb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3MokHA Takxke HMHTErpaius OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIOIUMUCA TIPU H3yYCHUH
bu3KuKM, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMYy mnpeamety '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TMOIXOJbl K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI0 YPOBHSI OpraHU3alliH, SBOJIIOIMA OPraHUYECKOro MUpa Ha 3eMIie,
COXpaHEeHUs: OMOJOTUYECKOro pa3zHooOpasus 1uianetol. Tak, B 10 kmacce
U3YYalOTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTMH, 3MOpPUOIOTUU U
OMOJIOTUN PA3BUTHSA, T€HETUKU U CEJIIEKIUH, OMOTEXHOJOTMH U CUHTETHYECKOU
OWOJIOTHY, aKTyaIM3UPYIOTCS 3HAaHUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonormu uenoBeka. B 11 kiacce wu3y4aroTcs SBOIIOINHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOusiii mnpeamer  «buonorus» mpu3zBaH  00ECNEYUTh  OCBOEHUE
oOy4JaromuMHcs: OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu M OCOOCHHOCTAX KIETKH, OpTraHu3Ma, IOIMyJISIUH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTUH, IPUKIAAHBIX aCleKTaX OMOJOTUYECKUX 3HAHUMU. [[ns
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydallIuxcs K OHOJOTrMUM Hapsay co
3HAUYUTEJIIbHBIM 00bEMOM TEOPETUUYECKOr0 MaTepuasa B COACpP>KaHUU MPOTrpaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PEILIEHNE BAKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Lenb n3yuenus: yueOnoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIaZICHHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHON
OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMHPOBAHUU MHTEpPECa K ONpeneneéHHON obiacTu
po(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHel, WM K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUA.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yTiyOJIEHHOM YpOBHE 00€CIIeUnBaeTCs PEIICHUEM CIIETYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOCHHH, MHOTOOOpa3WH M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTEM (KIIeTKa,
OpraHu3M, MOMyJIALHNs, BUA, OMOreoneHo3, onocdepa); 0 BEIAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHHME OOYy4YaloIIUXCSd C METOJaMH IIO3HAHMS >KUBOW HPHUPOIBL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTHYECKMX HayK (MOJEKYJISpHOU U
KJIETOYHOM OMOJIOTUH, HSMOPHOJOTUM W OHOJOTHM pa3BUTHUS, TEHETUKU U
CEeJICKI[UU, OHOTEXHOJOTMU U CUHTETHYECKOM OMOJIOrMH, TaJIeOHTOJIOTHH,
HKOJIOTMH);  METOJAAMH  CaMOCTOSITEIbBHOIO  TPOBEJEHUS  OMOJOTUYECKUX
UCCIeIOBaHUM B JlabopaTopur uU B mOpupoae (HaOIOAeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHUE OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(POpPMALMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTHEN W CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-d)KOHOMUYECKUMH U  HKOJOTMYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLECHUBATh IOCIEJACTBUS CBOEH JIE€ATEIHHOCTH IIO
OTHOILIEHUIO K OKpYy)Karolled NPUPOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO0  OKPYXKAIOIIMX JIIOAe; OOOCHOBBIBATH M COONIOAATH  MEPBI
nporIIakTUKU MH(EKIIMOHHBIX 3a00J€BaHU, NpaBUiia MOBEAEHUS B MPHUPOAE U
oOecrieueHus O€30MaCHOCTH COOCTBEHHOM KU3HEAEATENbHOCTH B UPE3BBIUAMHBIX
CUTyallUsiX ~INPUPOAHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYarONIMXCS UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMIpOILlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JIOTHEH
OMOJIOrMYECKOTO UCCIIE/IOBAHMUS, POBEIACHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJAECIMPOBaHUS OMOJIOTUYECKHUX
OOBEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJIC B
IIEJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOM TpPaMOTHOCTH, OOIIeH KyJIbTYypbl TMOBEJAEHUS B MPHUPOJIE;
WHTETPAIUHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHHEe  OOyYaIOIMMMHKCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
PUPOOTIOIH30BaHUN (COOMIO/ICHNE TIPAaBWIJI TOBEICHUS B TPHUPOJE, OXPAHBI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3JI0POBBS
OKpyXaromux Jiroae (coOmoaeHuss Mep nOpodUiIakTHUKK — 3a00JIeBaHUM,
oOecrieyeHue O€30MACHOCTH YKU3HENIEATECILHOCTH B YPE3BBIUAHHBIX CHUTYyaITUAX
NPUPOJHOTO ¥  TEXHOTCHHOT'O  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIMBUY ATbHON o0pa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONMEMY TPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUHU C
WHINBUy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 4YacoB, OTBEICHHBIX HA M3y4YCHHE OMOJIOTHU Ha YTiIyOJIeHHOM
ypOBHE cpeaHero obmiero oopazoBanus, coctapisier 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kitacce — 102 yaca (3 gaca B HeeIo).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUCHHS OUOJIOTHUU
OCYIIECTBISETCS C y4€TOM CHEeUU(PHUKU €ro CoIep)KaHWs M HAMPaBICHHOCTH Ha
POJIOJDKEHNE  OMOJOTUYECKOTO O00Opa3oBaHUS B OpPraHU3ANMSIX  CPEIHETO
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBENICHNWE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
OOy4YaroIMXCS B BBIMOTHEHUH MPOEKTHBIX M YYEOHO-UCCIIENOBATEILCKUX PabOT,
TEMaTWKa KOTOPBIX OMPENEISICTCS ydYuUTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

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

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTUS
Ouonornu.  buonormdeckue HAyKM M HM3ydyaeMble MMH  TPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHBIE M TIOUCKOBBIE HAyYHBIE HWCCIEIOBAHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabsl mupa. Ilpodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHUEe OUONOTHUU B
MIPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEAULMHE, CEIbCKOM XO34MCTBE,
MPOMBILLJIEHHOCTH, OXPAaHE MPUPOBI.

JleMoHCcTpaLumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [JapBus,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYrUMU Haykammu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cucCTeMBI Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOXKHOCTh M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAHEBBLIN, OpraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepunrit. Ilporecchl, mpoucxondiue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU KUBOTrO. JKH3HBb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

W3yuenue XuBBIX crucTeM. MeToasl Omosornueckor Hayku. HaOmromeHwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
HE3aBUCUMOM TiepeMeHHOU. IInaHumpoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runorte3a. [lonsaTtue BHIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ysnbTaToB. [IpruMHBI HCKaxeHHWs Pe3yabTaToB JKcrepumeHTta. [lonsThe
CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHU OpraHU3alld >KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepar, «Metoasl
U3y4E€HUs )KUBOU IPUPOIBDY.

O6opynoBanue:  ynabopaTopHoe  OOOpyJOBaHHME  JJisi  IPOBEACHUS
HaOII0/ICHNM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE pPAa3IUYHBIX METONOB MpPH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIA KUBOTO. Mcropus
oTKpbITUs KileTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOM KJIETOYHOU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, IMeKTpodopes, METOI MEUYSHBIX aToMOB, Au(depeHITHATHHOES
HEeHTpU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uxcuposanHvix
K1emoK. DNEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(MpudicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUID.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTnueckas padora «/M3yueHue METONOB KIETOYHON OUOIOTHHU
(xpomarorpadus, aekTpodope3, auddepeHnranbLHoe EeHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMuveckasi OpraHn3anus KJIEeTKH

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU
KJIETKHU, TEIUIOpEryJsanui. MuUHepallbHbIe BEIIeCTBA KJIETKH, UX OHOJOruyeckas
poJib. PO KATHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckne mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoM Mojekybl. [lepBuunas
CTpYKTypa Oeika, TeNTUIHAas CBsI3b. BTopuuHas, TpeTW4YHasl, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CpoiictBa OenkoB. Krnaccupukauuss  Oenakos.
buonornyeckne pyHkuun 0enkoB. [Ipuonui.



VYrneBoasl. MoHOCaxapubl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OO0muii TUTaH CTPOCGHHUSA U (PUBMKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH YTII€BOIOB.

Jlunuast. 'mapodunsHo-rUaApOPOOHBIE cBOMCTBA. Kitlaccudukanus nunuaos.
Tpurnuuepunabl, QocPoaunuisl, BOCKH, cTepoujbl. buomornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MEMOpaH — TEeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYyITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue pynknuu JJHK.
Buner PHK. ®ynkiuu PHK B kietke.

Crtpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuun AT®. BocctaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kkietke. [pyeue wykneozuompugocpamer (HT®D). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouonorus: OMOXUMHUYECCKHE W OMO(MU3UUICCKHE HCCIICIOBaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Mooeruposarue
CcmpyKmypol U QYHKYull OUOMONEKYN U ux Komniekcos. Komnviomepnulii ousaiin u
opeaHudeckull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHALO2O08.

JlemoHcTpanumn

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

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupojie», «PacrnpeneiseHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIE.

Tabmuubr u cxembl: «llepuogmveckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoONEKybl», «CTpoeHHEe MOJIEKYI
yraeBofoBy, «CTpoeHre MOJEKyd JUNUaoB», «HyKIeuHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATDy.

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pPYAOBaHUE.

JlabopaTtopnas padora «OOHapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peakiui».

JlaGopaTropnass  pabora  «lccienoBaHue€ — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: JyKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pPa30BaHUs KICTKHU.



CtpoeHnue npokapuoTuyeckou kiaetku. Kinerounas creHka OakTepuidl v apxew.
Oco0eHHOCTH CTpPOCHHsI TETepOTpPOdHON W aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue u (byHKIIMOHUPOBAHUE IYKAPUOTUYECKOU KJIETKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpanbl. TpaHCTIOPT BEMIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: TAaCCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (TMIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). IlomympoHurniaeMoctb MeMOpanbl. Paborta HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3o1uuTo3. KierouHas
creHka. CTpykTypa U (QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, IpuOOB.

Hutomna3zma. [uto30mab. [luTockener. JIBrkeHue 1mutoria3Mbl. OpraHouasl
kietkn. OnHOMeMOpaHHBIC OPTaHOWIBI KJIETKU: OJHAOIUIa3MaTHYeCKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHHE W (yHKIHMH. B3auMocBs3b
OJITHOMEMOpPAaHHBIX OpPraHOUAOB KieTKU. CTpOoeHHE TPaHYJSIPHOIO PETHUKYJIyMma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOTUIaA3MATUYECKUN
perukynyM. CekperopHas GyHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoorcu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHAPUM,  IJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHJpUW W 1wiactui. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIJIACThI, XPOMOIUIACTHI, JIEUKOIIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranonapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. Prubocomsl. IIpomedsicymounvie Qunamenmul.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. Kierounbii
neHtp. CTpoeHuWE U JBWKEHHE KIYTHKOB U pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxu, accoyuuposanmvie ¢ MukpouiameHmamu u
muxpompyooukamu. MomopHvie 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapHoIUIa3Ma, SAPBIIIKA, KX CTPOSHHUE U
bynkuuu. Snepusiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoOKEHHE
XpOMOCOM B UHTEppazHOM snpe. Iyxpomamun u eemepoxpomamunr. benaxu
XpoMaThUHa — TUCTOHBI. JuHamuxa s0epHou 000104KuU 68 Mmumo3ze. foephbiil
mpauncnopm.

Knerounsie BkItoueHUs. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu
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[Toptpersr: K.C. Mepexkosckuit, JI. Mapryiuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkm», «CrtpoeHue
MHUTOXOHAPUW», «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «/3ydyeHuE CTPOEHUSI KIETOK Pa3IMYHbBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHre cBOMCTB KIETOYHON MEMOpaHbI».

JlabopaTtopnass padora «lccnenoBaHne IIasmMoiiM3a W JACIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTuueckass  padora  «/3yueHue  JABUKEHUS  LUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccUMHWITALINS U TUCCUMIISALIMS — IBE CTOPOHBI MeTabomn3Ma. Tumnsl oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOdHBINA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoleccax. JHepreruueckoe oobOecrnieueHue kieTku: mnpeBpamienue ATD B
OOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakIuid KJIETOYHOTO
Metabonuzma. DepMEHTBI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBAaTOPhl M OEIKU-UHTMOUTOPHL. 3aBUCUMOCTb CKOPOCTHU (PepMEHTATHUBHBIX
peaKkiuii OT pa3IMYHbBIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHMYECKUX BellecTB B KieTke. DorocuHTes.
AHOKcucenHbIll U OKcueeHHblll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yenmpa. Pomb XJI0pOIUIacToB B MpoLEcce
dotocunteza. CBeToBast u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh doTOCHHTE3a. BrnusHue pasznudHbx (DaKTOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuLUpyomue OaKTepuH, XKene300aKTepuu, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Opoxkenus. I[lpoaykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroBuTtenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHHE TTTFOKO3HI.

buonornyeckoe okuclieHHEe, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npoleccax Onojgornyeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopumupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cumnmes
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ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOOHOTO IMyTHU
oOMeHa BelIecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y», « JHEPreTHIEeCKut 0OMen», «buocuaTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHE IJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass pabGora «l3ydyeHne  KaTaIUTUYECKOM  aAKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnass paGora «l3ydyenne (HEpPMEHTATUBHOTO pACIICTIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas pabora «CpaBHEHHE POIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. Haciiencrennasi uHgopmManus U peajn3anus eé B KIeTKe

Peakiiun mMarpuyHoro cunrtes3a. [IpuHIIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CHHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHTe3 PHK. IlpmHummnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6nocuntese Genka.
VYcnoBust OuocuHTe3a Oenka. KoaupoBanue aMHHOKHCIOT. Posb pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanns reHoma y
MPOKApUOT U 3YKapuOT. Peryisius aKkTUBHOCTH T'€HOB Yy MHpOKapuoT. l'mmoresa
oneponHa (®. Kako0, XK. Mano). Monrekyrapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbIli YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnasa mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XuBOTHBIX, pacTeHuii. CITN, COVID-
19, connanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.
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JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCkuHiA.

Tabmuier u cxembl: «buocuaTe3 Oenkay, «I 'eHeTHUYECKU Koa», «BHUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA».

TeMma 8. ZKn3HeHHBIH MUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TIPOIIECCOB, MpoTeKalmux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [lpecunteTnueckuit  (MMOCTMUTOTHYECKHI),  CUHTETUYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUUYECKUI) IEpUOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JJHK — permmukanus. [lpuamunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJIIEIBbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTUll. JIUIJIOWAHBIA W
rariongHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBswie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 nu IMTOKMHE3. bHojsornyeckoe 3HaueHUE
MHTO3a.

Perynsauuss mutotndeckoro nmkia kietku. [Iporpammupyemas kneTtodyHas
rudeb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHaNbHAsg TeHOMHUKA. Mexanusmuol
npoaugpepayuu, oughghepenyuposku, cmapenus u euberu kKiemox. «l{ugpposas
K1emKa» — buouHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

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

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KJIETKax
KOpEIIIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIIpENapaTaxy.

JlabopaTopHasi pabora «Habmronenre MuTo3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPEIapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCoOEHHOCTH  CTPOEHUS M KUZHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. baktepuu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.
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B3anMoOcCBs3p 4YacTel MHOTOKIJIETOYHOTO OpraHu3Ma. TKaHW, OpraHel H
cucteMbl opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocTas.

Tkanum pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeIbHas,
NOKPOBHAs, MPOBOJSAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
(GyHKUMNA 1 paclofioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHUW XKUBOTHBIX M YEJOBEKA. THWIbI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIleYHas, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUN W
pAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OprasHbl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBkeHne  OpraHu3MoB. [[BH>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPOIU3MBI M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrekc. CkeneTHbIe MBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOIBI, YIJIEKUCIOTO Ta3a W
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENbI
MUIIEBAPUTEIILHOTO TpakTa. [lumeBapurensHble xene3bl. llumieBapurtenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKMBOTHBIX.
JIpixaTenpHass cucrema 4enoBeka. MeXaHu3M BEHTWISIUUM JETKUX y NTUL U
MieKkonuTaromux. Perymnsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparmieHus. DBOJIOLMOHHbBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u €€ peryJisiius.

Brinenenue y opranusmoB. Beigenenne y pacrenHuid. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. PuiabTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPraHOB BBIJICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamMu. Beiienenue y
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NIO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHne m (yHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpPraHu3MoB. CIOpbl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3auUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMHUYECKOU 3aUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX HIPOW3BOIHBIE.
3amura opranu3ma oT OojesHeil. UMMyHHast cuctema denoBeka. KieTouHblil u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUUIeCcKUui
UMMYHHTET. Teopusi KJIoHaIbHO-celieKTUBHOrO ummyHutera (I1. Dpmux, d. M.
bepuer, C. Toneraa). BocnanuTenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazmpaxxumocts u  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasapaxumMocts u perymanus y
pactenui. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepBHas cucreMa u pedrekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
cUCTeEMA U €€ OTAEJbl. DBOIIOLUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrexc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIC PE(DICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA JKUBOTHBIX WU YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runodusapHas
cUcCTeMa.

JleMoHCcTpaLumn

[Toptper: U. I1. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCHHN», «MHOTOKIETOYHbIE
Bojopociny, «baktepumny, «llpocrelimme», «Opranbl HBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembny, «CTpoeHue cTedis,
«CTpoeHue JHCTOBOM IUIACTUHKW», «TKaHM KXMBOTHBIX», «CKEJIET YEIOBEKA,
«lInmeBapurenbHass cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblaenurenbHas CUCTEMa», «IDHAOKPUHHAs cucTeMa», «CTpOECHHE MBIIIIbIY,
«Ammynuter»,  «KumeunonomoctHeie», «CxeMa  NUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue H0KIeBoro uepmsi», «HepBHas
cuctema peib», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecmbikatomuxcs», «HepBHas  cucrema  nTuny», «HepBHas — cucrtema
MIEKonuTaromux», « HepBHast cuctema uenoBekay, «Pediekcy.
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OOopyoBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHH, repOapuu
pacTeHuid pa3HbIX OTHAEJIOB, BJIAXHbIC IMpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o00Opy10BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3yIIIHOTO MUTAHUS PACTCHUH,
pacHieTuieHHs Kpaxmalia v OeIKOB Mo/ IecTBHeM (GEepMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALUH ONBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTEJIbHBIX JBUXKEHUH, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEeN paCTEHUI.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHuW3MoOB: Oecronoe (BKIIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHUS:  I[OYKOBAaHUE,  CHOPYJISLUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkenue. IlonoBble KineTkW, wian ramersl. Meiio3. Craauu
Mmeno3a. [loBegenne xpomocoM B Meio3e. Kpoccunrosep. brosiornuecknii cMbIcCi
M€fo3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKM3HEHHOM  IUKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameTorenes y »KuBOTHBIX. [10J10BBIE KEIE3bI.
OO0pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe U SMOPUOHATBHOE pa3BUTHUE KUBOTHBIX. CHocoOb
OIUIOIOTBOPEHUSA: HApYKHOE, BHYTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aHbiX NPodIemM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguu >MOpHOreHe3a
JKUBOTHBIX (HAa mpumepe Jsaryuiku). JpobOnenuwe. Tunbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKONUTAIONIUX. 3apOJbIIIEBbIC JUCTKH
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE YacTeil pa3BUBAIONIIETOCS 3apojbllia (AMOpPHOHANbHAS WHIYKLHUA).
3akjagka IUIaHa CTPOEHMS KMBOTHOTO KakK  pPe3yiabTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BnusHMe Ha 3>MOPUOHAIBHOE Pa3BUTHE PA3THUUYHBIX
(bhaKkTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbli nepuoa. Illpsmoe wu
HenpsiMmoe pas3BuTue. Pa3zBute ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HauyeHHE MPSMOr0 W HEMPSIMOTo

16



pPa3BUTHUSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUnbl pocTa KUBOTHBIX. DAKTOPHI
PErymsiuy poCTa JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U uenioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHue U CMEPTh Kak
OHMOJIOTUYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM ILMKJIe pacteHuil. OOpa3oBaHue croop B Ipolecce Meno3a.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIIBHBIX
opranu3MoB. JIBoilHOE OIJIOJIOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «BereratnBHoe pasmHokeHue», «Tumbl Oecmosioro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3sMHO)XeHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
AUIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «llpsmoe u
HENpsIMOE pa3BuTuUe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTECHUINY,
«CTpoeHHne CeMsSH OJHOIOJIBHBIX U ABYJOJbHBIX PAacTCHUI», «KM3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM LHKIT MXa», <« KHU3HEHHBIM  IUKI
ManoOpPOTHUKA», « KM3HEHHBIN I[TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENaparbl SUIEKIETOK H
CIIEpMATO30U10B, MOJENb «L UK pa3BUTHS JIATYIIKW.

JlaGoparopHasi padora «/3ydyeHrne CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIeHME NPU3HAKOB CXOACTBA 3apOJbILIEH
MO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHUSI BBICIIUX
pacTeHU.

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

Hctopusi cTaHOBIIGHMS] W pa3BUTHS TEHETHMKU Kak Hayku. PaGoter I
Meunpens, I'. ne @puza, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonbuioBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapmeuenko, FO. A. ®unummuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs] TUHUS, TUOPUIbI, TEHOTUIT, ()EHOTHII.
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OCHOBHbIE ~ METOJIbl ~ T€HETHKW:  TUOPUIOJIOTHYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

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

Tabmuier 1 cxembl: «MeToIbl TeHETHKHY, « CXEeMBI CKPEIIHMBAHUS .

JlabopaTopHasi paGora «J/[po3oduna Kak OOBEKT T'€HETHUYECKUX

VICCIICIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akKoH

eIMHO00pa3us THOPUIOB TTepBOTO MOoKoIeHus. [IpaBuino nomunupoBanus. Bropoii
3aKOH MeHJenss — 3aKOH pAacIIeIUIeHUs MPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHbIA XapakTep HacIeIOBaHMUS.
Pacmiennenre npu3HakoB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpHU3HAKOB.  lluTosmornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpELIBAHUSI.

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

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId Mojd. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aIeau3M. BzauMoaencTBUe HeaJUICIbHBIX T'E€HOB.
KommiiementapHocTs. Onuctas. [lonumepus.

['eHETUYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TakKe (PU3NOIIOTUYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIHH.
['eneTnueckre MeXaHU3Mbl CUMOUOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTMueckue achekTbl KOHTPOIS U
M3MEHEHMS HACJIeICTBEHHON MH(OPMAIMU B TOKOJIEHUSX KJIETOK U OpraHU3MOB.

JlemoHcTpanumn

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

Tabnuubr u cxemsl: «IlepBoiif 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanuM3UpyRoOLIee CKpeluBaHue», «HemnoaHoe AOMUHUPOBaHHEY,
«CuenyieHHOe HaclieJoBaHUE MPU3HAKOB Y Jpo30puibl», «l'eHeThka moisay,
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«Kapuotun uenoseka», «Kapuotun gposzodpunby, «Kapuotunm OTHIBD,
«MHOXeCTBEHHBIN ajjenu3m», «B3aumMo1eicTBUE T€HOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TOKOJCHUS ¢ pacHICIUICHUs MPU3HAKOB, MOJIENb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBaHUS TMPU3HAKOB, MOJIEIb IS
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MHUKpoIpemnapar: «/[po3oduiay.

IIpakTuueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpELIMBaHUS y APO30(PIIBD».

IIpakTnueckas  padora  «M3yueHue  pe3yslbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUS y TPO30(DHUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHOoTHIA M cpenbl Tpu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC MPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Poiab  cpeasl B (hOpMHUPOBAHHUH
MOAU(UKAIIMOHHOW M3MEHYMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKaIMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYHUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeH0O3 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON U3MEHYMBOCTH. POJIb KOMOMHATUBHOM NU3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeesiax 0JHOTO BU/IA.

MyTanmonHass HW3MEHYMBOCTh. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBaHHbIE MyTauuu. SaepHbie U
nUTOoIIa3MaTuyeckue myTtanuu. CoMaTUYeCKUE U TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W HUX BJIUSHUE HAa OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIECCa. 3aKOH TOMOJIOTHYECKUX PSIIO0B B
HacneacTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTH U
HAcCJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (DHaKmopos 6
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OPCAHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumet u cxeMbl: «Buasl  u3mMeHuMBOCTHY», «MoaudukamoHHas
U3MEHUYHUBOCTLY, «KomOnHaTnBHAsS U3MEHUYHUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eneTnueckue 3a00eBaHus YeI0BeKay, « BUIbl MyTaluii.
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OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMHU BUIAMH H3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOIN».

IIpakTnueckas padora «Myrtauum y apo3zopuiasl (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotun uenoBeka. MexayHapoaHas IporpamMma HUCCIEIOBaHUS TE€HOMa
4yenoBeKa. MeTonbpl  M3YyYeHUsT T€HETHMKH  YEJOBEKAa: TIEeHEAJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YellOBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHOM MPEapacloiOKEHHOCTHIO.
3HayeHuEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUU T'€HETUYECKUX
3a0oneBaHui 4yenmoBeka. MeauKo-TeHeTHuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEeKThl UCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HUecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYsKaroiieil cpessl. [ eneTnueckas
MPEAPACTIOIOKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YyUEHUS] TEHETUKU
yesoBekay, «I'eHeTnyeckre 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuusi OpraHu3sMoB

JloMecTukanuss W CceleKuus. 3apoKJACHUE CEJIEKIMM U JOMECTHUKAIINU.
VYuenue H. WM. BaBunoBa o IleHTpax mnOpoucX0oXACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHUil. Poib cenekuum B CO3JaHUM COPTOB PACTEHUM W IOPOA
#*uBOTHbIX. CopT, MOpoAa, MMTaMM. 3aKOH TIOMOJIOTUYECKHX PSJIOB B
HacieaCcTBeHHOM wu3meHunBocth H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOU pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
MpoU3BOAMTENEH MO TOTOMCTBY. OTOOp TO TEHOTHUNY C TOMOIIBIO OIICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanMoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMM Y KyJbTyPHBIX
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dbopm opranuszmMoB. HMcmnosb3oBaHHE TEHOMHOTO PEAAKTUPOBAHHUS U METOJOB
pexkoMmOunanTHbIX JIHK 115 momydenust iCXoAHOTO MaTepurana ajisi CeJIeKIIUU.

[Tonyuenue HOJIUIIOUIOB. BnyTtpusugosas ruOpUIU3aIIMS.
bnu3kopoACTBEHHOE — CKpeniuBaHWe, Wid  WHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero npuuuHbl. HMcnonab3oBaHue
rerepo3uca B cenekiuu. OtaanénHas rudbpunuzauus. [Ipeogonenue Oecrutogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKITUU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHUE UM U3YUYECHHE T'CHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX  poOauWyed ISl CO3JaHusT  HOBBIX COPTOB U THOpPHUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYWeCmeyiomux U co30aHus HO8bIX NOPO0, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCTpanuu

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

Tabnuirel U cxeMbl: «L{eHTpbI TPOUCXOXKICHHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUHYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonwpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopnasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGoparTopHasi padora «3yueHrne METOOB CEIICKIINU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

dKckypcusi «OCHOBHBbIE METOABI M JOCTHXKEHHUSI CEJIEKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTeTHYECKAasA OMOJIOTHSA

OOBEKThI, HMCMHOJB3yEeMble B OHMOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUCHHE, TOJYYeHUE KHUCIOMOJOYHBIX  IPOJYKTOB,
BUHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MUKPOOHOJIOTUYECKUX
texHosoruid. [Ipon3BoaCcTBO OeKa, aMUHOKHUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.
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Kiterounasg unxkeHepus. MeTonsl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUYECKUN
sMOpuoreHe3. Mcrnonb30BaHuEe TalulougoB B CEJIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIus
SAWLIEKJIETOK U KJIOHMPOBAaHUE >KUBOTHBIX. METO/ TPaHCIUIAHTALMH SIJEP KIIETOK.
Texnonoeuu  0300poéneHus, KVIbMUBUPOBAHUs U MUKPOKIOHAIbHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOCOMHass U TeHHas HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
KoHcTpyupoBaHue pekomOonHaHTHbeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHMss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HWHKEHEPHH.
DKOJIOTHYeCKHUEe U 3TUYECKUE POOIeMbl FTeHHON HH)KEHEPHUH.

Menuuuackue 6uorexnonoruu. [locrrenHomuas nudposas menunuHa. [TIP-
JMarHoCcThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YEeJI0BEKAa JUISI OLEHKM COCTOSIHUSA €ro 3740poBbs. MCIoiap30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommxenepuss i pa3paboOTKu
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHMX TEXHOJOTHH, CO3/aHUS KOMILIEKCHBIX
TKaHEeW couyeTaHWeM TEXHOJOTUW TPEXMEPHOro OMOMpPHUHTHHra W cKaddonauHra
JUTSL pelIeHus 3a/1a4 epCOHATU3UPOBAHHON MEIUIIMHBI.

CozlaHre BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedyeHHs: KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTtaHoBiieHHE MOJIEKYJISAPHBIX MEXaHH3MOB
¢yuxuonupoBanus PHK-comepxaiinx BHUpycOB, BBI3BIBAIOLIMX 0COOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «/crnoab30BaHHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepus», «['eHHass HHKEHepUs».

JlabopaTtopHas padora «/3yueHue oObEKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

Jdkckypeusi «buortexHonoruss — BaxkHeWIIas MPOU3BOAMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOUUOHHBIX NpPeEICTABJICHUN B
OouoJioruu

OomonmonHass teopuss Y. JlapBuna. [Ipeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.
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JIBxyuiue cuiibl 3Botonuu BUAoB 1o Y. JlapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHass HW3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuntetnyeckoir Teopun dBomonuu (CTD). HeltpanbHas
teopust sBoitounu. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorus. 3HAaYeHUe
IBOJIFOITMOHHON TEOpHUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHCTpanuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapBun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonngein, /. K.
bernses.

Tabmuubr u cxembl: «Cucrema >xuBoit mpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBBIX cymectB (mo Jlamapky)», «Mexanusm dopmupoBaHus
MPUCTIOCOOJIEHN y pacTeHuil U >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapiipyTta nyremectBusa Y. lapsuna», «Haxogku Y. JapBuna», «®opmbl 60pbObI
3a cyuectBoBanuey», «llopoabl romy6eit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[1opoasl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBIXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMSA U €€ pe3yJIbTATHI

[TonynsAauus Kak 3JIeMEHTapHas €IWHULA 3BOJOLNH. COBPEMEHHBIE METO/IbI
OIICHKH TEHETUYECKOTO pPa3sHOOOpa3uss M CTPYKTyphl mnomyismnuid. 3Mmenenwue
reHopoHa TOMyJSIUU KaK 3JIEMEHTApHOE »SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOPhl (IBIXKYIIME CHUJIBI) 3BOJIIONMUA. MyTallMOHHBIN
nporecc. KomOmHaTuBHas wu3MeHUnMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHEHHS 4YacTOT aiened B monmymsanusx. Oddexr
ocHoBarensl. Oggexm oOymuliounoeo eopaviuka. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpazusi: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2enos 6
oonvwux u  manelx  nonynAyusx.  Mwurpanuu.  M3onsmus  0OMyJSIMiA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJOTUYECKast (PEIPOTyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBiusoomuil Qgakrtop sBodouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOWIUNA,  pa3pbIBAIOIIMMA
(nm3pynTuBHbI). [lonoBoit oTOop. BO3HMKHOBEHHE W HBONIOIUS COLUAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[TpucnocoONEeHHOCTh  OPraHWU3MOB  KaK  PE3yibTaT  MHUKPOIBOIOIUH.
Bo3HukHOBEeHHME ~ MpUCNOCOOJEHUH y  opranu3sMoB.  Apomopdo3bl U
uanoananrauuu. Ilpumepsl npucnocobieHnit y opranu3mMoB: Mop(hoIoruyecKue,
¢usznonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckHue.  OTHOCUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepum u CTpyKTypa. BuaooOpa3zoBaHue Kak pe3yibTaT
MUKpPOIBOJIOIMHU. M3omsamust — kimoueBod daktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJIONaTPUUECKOe (reorpaduueckoe),
CUMITaTPUUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE (moyMIIOuIU3aIM,
rubpuanzanus). JJmuTeabHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp sBOmIOnMOHHON Ouonoruu B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHus: 6ropazHooOpasusi. MUKPOIBOIIONUS U KOABOJIIOIHUS MAPa3UTOB U UX
x0351€B. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUUBOCTU K AHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEll.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsimonHas
CTPYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «JIBmxkyume
CWJIBI HBOJIFOLIUNY, «DKOJIOTMYECKass M30JSAUUs MONYJALMA CeBaHCKOM (openny,
«l'eorpadmueckass M3OJSIUS  JTUCTBEHHUIIBI CHOUPCKOM W JTMCTBECHHHUIIBI
naypckoi», «llomymsaroOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JNEeUCTBUSI €CTECTBEHHOTO 0TOOpa», «®DopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHblil MenaHu3m», «KuBble nckomnaembiey», «II0OKpOBUTENHCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaronias OKpacka KUBOTHBIXY,
«Puznonornueckue aganranuny, «lIpucnocobieHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunsl-nBoriHukn», «CTpykTypa BHAA B
npupone», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JAHIABIIIEH», «DKOJIOTMYECKOE BHUA000pa30BaHUE BHUAOB CHHUID),
«ITonumnounasl pacrenuity, «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKITUH HACEKOMBIX, Uydelia IMTHIT |
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydela NTUI[ U 3Bepei
pa3HbIX BHJAOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, O0OpPa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopnass pabora «BrisBieHHE HW3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3smMOB H  HUX
OTHOCHUTEJIbHAS 1€1I€CO00Pa3HOCTDY.

JlabopaTopnass pabora «CpaBHeHHE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThl

MeTonbl  M3yueHHs  MaKpO3BOJONMM. [lajgeoHTONOrMYecKue MeTOIbl
uzydeHus: odBoionuu. Ilepexonubie ¢GopMbl M (QUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.
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buoreorpapuueckue meToasl u3ydeHus sBomonuu. CpaBHeHHE (GIIOpHI U
dbayHsl MaTepuKoOB M OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bunbl-
SHAEMHUKHU U PEIIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUYEHUS
IBOMIOIMHU. ['€HeTHYeCKMe MEeXaHU3Mbl 3BOJIOLMHM OHTOI€HEe3a M MOSBICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHbICE  OPTaHBbI.
PynuMenrapubsle  opraHbl M araBuU3Mbl.  MOJIEKYJISIPHO-TE€HETHYECKHUE,
OMOXMMHUYECKHEe W  MaTeMaTH4YeCKUe  METOJbl  W3Y4YEHHUS  HBOJIIOIUH.
['omonoruunble TeHbl. COBpeMEHHBIE METOABbl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTally U 3BOJIOLNS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (IpaBHUiIa) SBOMIONUU. [Ipunyun cmenvl yHKyuil.
HeobOpatumocTs sBomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
HBOJTIOIU Y.

JlemoHcTpanumn

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

Tabmuubl 1 cxembl: «DUIOTeHETHUECKUI PSIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnodursr»y,  «CemeHHBIE
nanopoTHukw», «buoreorpapuueckue 30HB 3emun», «Jlpeip KOHTHHEHTOBY,
«Penuktb»y, «HavanbHble cTaguu SMOpPHUOHANIBLHOTO PA3BUTHUSL MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTHUYHBIE OpraHbl», «PynMMEHTHI»,
«ATaBU3MBI), «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIUMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIOLUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OOopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe sKU3HA HA 3emJie

HayuHble TrUMoTe3bl NPOMCXOXKICHUS >KM3HM Ha 3emie. AOuoreHes
naHcnepmusi. [loHayyHble peACTaBICHUS O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaM03apOKJICHU KU3HU U €€ onpoBepkeHue onbitaMmu .
Penu, JI. Ciannannanm, JI. I1acrepa. [IpoucxosxaieHne >xu3Hu U aCTpOOHOJIOTHSI.

OcCHOBHBIE ATanbl HEOpraHU4eCKOM ABOJTIOIU Y. [1nanerapnas
(reosnoruyeckasi) HSBOJIIONMSA. XUMHUYECKas »SBOJIOLUUA. AOHUOTCHHBIH CHUHTE3
OpraHnyeckux BeniecTs n3 Heoprannueckux. Omeir C. Mumepa un I'. HOpm.
OO6pazoBanne mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. U.
Omnapwuna, TUIIOTE3a IEpBUYHOTO OyboHa J[k. XomaeitHa, reHeTuueckasi TUnoTesa
I'. Ménnepa. PubGoszumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHrue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.
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Hcropus 3emumm m meroasl €€ wu3ydeHus. lckomaemble OpraHu4ecKue
octatku. ['eoxponHonoruss u €€ wmetonbl. OTHOCUTENbHAs ©  AOCOIOTHAS
reoXpOHOJIOTHs. ['€0XpOHOIOrYECKas MIKaa: 30HbL, 3Pbl, IEPUOBI, SIIOXH.

HavanpHubie 3Tamnbl OpraHM4eckor HBoOJOLMU. [losiBiieHME U 3BOMOLUS
MEPBBIX KIJIETOK. DBOJIOIHUA MeTa0on3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX HA 3eMJie COOOIECTB.
CrpomaronuTtsl. [IpokaprOTHl U 3yKapUOTHI.

[TpoucxoxieHue 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MMPOUCXOKICHHUE
BUpYCOB. [IpoucxokneHMEe MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHHE
OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC ATalbl SBOJIONUU BBICIINX pacTeHuil. OCHOBHBIC apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosiBiieHMEe CHOpPOBBIX pacTeHUN U
3aBoeBaHMEe UMM cylmd. CeMeHHble pacTeHHs. [IpoMCXOXKIIeHHE IIBETKOBBIX
pacTeHUM.

OCHOBHBIEC 3Talbl ABOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHnckas dayna. KeMOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHue MICKONMUTAOININX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3Butre xu3HM Ha 3emie MO 3paM U MepuojaM: apxe, MpoTepo30i,
najgeo3oi, Me3030M, KaifHo3o0#l. OOmas XapakTepucTHKa KiuMara u
reoJIOTUYECKUX MpoueccoB. [logBiaeHHE M pacUBET XAPAKTEPHBIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro ycJIOBUs U BIUSIHUE HA Ta30BbIi cocTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHHUSI — SKOJOTHYECKUE KPU3UCHI ITponuioro. IlpuunHsl u
CJIEICTBUSI MacCOBBIX BbIMUpaHUl. COBPEMEHHBIM 3KOJIOTUYECKUU KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHuueckoro mupa. I[IpuHinunel kiaccudpukauu
oprann3mMoB. OCHOBHBIE CHCTEMATUYECKUE IPYNITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [1actepa mo
W3YUYCHHIO CaMO3apoKIeHUs Ku3Hm», «Cxema omsita C. Mwuepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  HBoMOUUN», «['€oXpoHOJIOrMYecKass — IIKaiay,
«HauanpHble dTalbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHMS 3YKAPUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM mnpupoab», «CTpoeHHe BUpPYCay,
«Apomopdo3sl  pacteHuit»y, «PunmoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroknerounsie Bogopocian», «Mxu», «llamoporHukn», «l omocemMeHHbIE
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pacteHus»», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHsS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHonomiocTHsey,
«IInockue YEPBUY, «YUEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItume», «Miekonuraromuey, «Pa3Butue XU3HU B
apxemnckou spe», «Pa3Burue )XKU3HU B NPOTEPO3OUCKON 3pe», «Pa3BuTne XKU3HU B
IIaJICO30MCKOM 3pe», «Pa3BuTue *)U3HU B ME3030MCKOM 3pe», «Pa3BuTue *Ku3HU B
KaitHO30M KoM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTNENOB, KOJUICKIIMH
HACEKOMBIX, BIIAJKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJICKIIUH
WUTJTIOKOXHX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4esla NTHI WU 3BEpeu,
KOJUICKIIUM OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJIDKH OPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  sa0oparopHas padora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu 1o u3ydeHuro abMOreHHOr0 CUHTE3a OPTaHUYECKUX COSTMHECHUM B
NEPBUYHON aTMOC(hepe».

JlabopaTopnass paGora «/3yueHue M omucaHuWE HMCKONAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTuueckass padora «M3ydyeHue 0COOCHHOCTEH CTPOCHHUS pacTEHUM
Pa3HBIX OTACIIOBY.

IIpakTnuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AHTPOIOIeHe3

Paznenel u 3aaa4m aHTPONOJIOTUU. METOIbl aHTPOIIOJIOT U H.

CraHOBIICHHE TIPEJICTABICHUN O MPOUCXOXKICHUM YeJOBEKa. PelnrnosHbie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CX0ACTBO YeJOBEKA C )KMBOTHBIMU. CUCTEMATHUECKOE MOJI0KEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdooruyeckue, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-OMOXUMHYECKHE,
noBeaeHYecKkre. OTIMYMS YET0BEKA OT KUBOTHBIX. [IpIMOX0KAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOTOreHe3a: OMOJIOrHYEeCKUe, COLIMANIbHbIE.
CooTHolieHHue OMOJIOTHYECKUX U COIUATIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIEC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hble O00€3bSIHBI
(IpOKOHCYJIBI) M paHHUE MOHTUBI — O0IIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
mroJieid. ABCTPaJONUTEKN — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMelbli, epBbie
M3TOTOBIICHUS OPYAWN Tpyaa. YenoBek NpAMOXOASAIIAN U MEPBBIA BBIXOJ JIOACH
3a npenensl  Adpuku. YenoBek reipenbOeprckuii — - 0o0mMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOT0. YellOBEK HEaHAEPTaIbCKUN
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KaK BHJI JIIOJIEM XOJOJHOTO KinMmaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKMI 4E€JOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpeaenamu AdQpuku.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOr0 yesnoBeka. EcrecTBeHHBbI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTaluuMoHHBIN npouecc U noiaumopdusMm. I[lonynsuroHHBIE BOJIHBI,
nperid renoB, murpanus U «3h(EeKT ocHOBATES» B MOMYJALUIAX COBPEMEHHOIO
YeJ0BeKa.

UYenoseueckue pacel. [lonarne o pace. bousblime pacel: eBpomneowaHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (9KBaTOpuajbHas),  MOHTOJOHIHAsS
(a3maTcko-amepuKaHckas). Bpemss W myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTBO  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTb — pacHU3Ma.
[Tpucnoco0IeHHOCTh 4YeJOBeKa K Ppa3HbIM YCIOBHUSM OKpPYXKarollel cpeabl.
BnusHue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruto u
(U3HOIOTUIO YETIOBEKA.

MexaucuuminHapable  MeToJbl B (u3uueckol  (OMOIOTHUYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHAS  AHTPONOJIOTMSIT W IAJIEOAHTPOIIOJIOTUS
YeJIOBEUYECKUX MNOMYJISAIUi. broconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOTIOLUHA OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. apsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuier 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UelIOBEKa,
«YenoBekooOpa3ubie 00€3biHb», «CKeneT dYelnoBeKa M CKeleT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUOHHOE
IpEBO  YeloBeKa», «ABcrpamonurTek», «UYenoBek  ymenslid», «Yenosek
NPSIMOXOIAIINIY, «JleHncoBCkui uyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarnbl FIBOJTIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBanue: MYyJSDKH — OKaMEHENOCTeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadum) kapTuH C
MUA(OJIOTMYECKUMU W OUOJICHCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJOoBeKa W uepena IIMMIIaH3€, MOJIENb KHUCTH YEJIOBEKa W KHUCTHU
HIMMIIaH3€, MOJAEJIH TOPCa MIPEAKOB YETIOBEKA.

Jlabopatopnas paGora «l3yyeHue ocoOEHHOCTEH CTpOEHHUs CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckas padora «l3ydyeHue 3KOJIOrMYECKUX aJanTallil YeIOBEKAY.

Tema 6. Dxonorus — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJOPraHM3MEHHbIX CHCTEM € OKPY KaloUlel cpeaoi
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3apoxxaeHue u pa3BUTHE dKojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepimoBa, J. I'ekkensi, A. Tencinu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0J0ruH. CBSI3b SKOJIOTUU C APYTUMHU HayKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpupoHble W JabopaTopHbie. MojenupoBaHue B OSKOJOTUU. MOHUTOPHUHT
OKPYXKAIOIIEH CPeNIbl: JJOKATbHBINA, PETUOHAIBHBINA U TI00ATBHBIH.

3HayeHUEe SKOJOTMYECKHX 3HAHUW i1 4YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H 4enoBedecTBa ¢ Npupojoi. dopmupoBaHue
HKOJIOTUYECKOMN KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynbe, H. A. CeBepuios, 3. I'ekkenb, A.
Tenciu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHTA OKPYKaIOUIEH Cpeibl».

JlaGoparopHas padora «3yuenue METOH0B AKOJIOTUYECKUX
VICCIICIOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosiornyeckue (PaKkTopbl U 3aKOHOMEPHOCTH UX naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpPOB: a0MOTHUYECKUE, OMOTHUECKHUE, aHTpoIoreHHsie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak 3Kosnorudeckuit dakrtop. JleiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKHE TPYIIbI
pacTeHU! M >KUBOTHBIX [0 OTHOILIEHHIO K cBeTy. CHUrHaibHasi pojb CBETA.
DoTONEPUOIN3M.

Temneparypa kak oskosnorudeckuii (axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [loWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocth kak skonormdeckuil ¢aktop. [IpucmocobneHuss pacteHmii K
noJ/Iep >KaHui0 BojHOTrO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOnaeHus )KUBOTHBIX K MN3BMEHEHUIO BOAHOTO PEXUMA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JyIIHAs, MOYBEHHA,
IyOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHass.  DU3MKO-XUMUYECKUE
O0COOCHHOCTH cpen oOuTaHus opraHm3MoB. [IpucmocoOieHuss OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BuemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.
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XKuznennsie Qopmbl opranusmoB. [lonstTme o Ku3HEHHOH (opme.
Kuznenusie popmMbI pacTeHUN: TEPEBhS, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buortnyeckue (hakTopBhI. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHLUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjeOHnuecTBO). HeTpoduueckue
B3auMojieicTBus  (Tomuueckue,  (Qopuyeckue, (Qabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOACUCTBUN [UIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
obutanus. [I[pyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdeMoHCTpanuu

Tabmuubr U cxembl: «Jkonorudeckue (axrtope», «CBETOBOW CIEKTpY,
«IKOJOTHYECKUE TPYIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TermiokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHbIE», «DuU3MoNOrnuyeckue ajaantainuu
XKUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MOBY», «buolorudyecKkue pUTMBDY,
«Kuznennbie  Gopmbl  pacteHuit», <« KuzHeHHBIE  (QOPMBI  KUBOTHBIXY,
«IJKocucTeMa MUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOro jecay, «Llenu
NUTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenmus», «CumOuosy,
«KomMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO PA3JUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIMHU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesla NTULl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduTam, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMHA KHBOTHBIX, OOUTAIOMINX B PAa3HBIX Cpeax,
repOapu ¥ KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAIAIOMIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, repOapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (POpPM, KOJIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTtopnass padora «BbisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopHasi pabora «BpisBIeHHE NPUCTOCOOJEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnass pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHH W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKoy10rusi BUAOB U MONMYJIALMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [lonmynsimus ~ Kak
Oouonornueckas cucrema. Poiib HEOTHOPOAHOCTH cpenbl, GrU3nueckux O0aphepoB U
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0COOEHHOCTEH OMOJOTHUHU BHIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsauuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pAacTHasi U TMOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALIHSL.

DkoJyioruyeckas CTpykrypa nonyysauud. OeHKa YMCIEHHOCTH MOIYJISLUU.
JluHamMuka momyJsiiMu U €€ peryisiuus. bUoTHYeCKui NOTEHLHMAT NOMYJISLHH.
MonenupoBanue TMHAMUKHU onyJianuy. KpuBele pocTa YACIEHHOCTH MOITYJISLUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCIEHHOCTH MOMYJISALUNA: poyib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSAIIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonoOrmyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
MoJenp sKosornyeckon Humm Jx.M. XartunHcona. Pa3mepbl 3K0I0rHYecKou
Huu. [loTeHnnanbHas U pealn3oBaHHas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHABI M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJEHUS M MHIpALMil KUBOTHBIX. buosornueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCcTpaLumn

IToprper: k. . XaT4ynHCOH.

Tabmuubl W cxembl: «DKOJOTHYECKUE XAPAKTEPUCTHKU MOMYJISALUANY,
«IIpocTpaHcTBeHHass  CTpyKTypa HomyJjsiuum», «Bo3pacTHple  nmHpaMubl
nonysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InMYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckort Humu k. M. Xatuunconay.

OobopynoBanue: repbapuu pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass  padora «IIpucnocoOneHuss ceMsilH  pacTeHUH K
pPaCCEJICHHUIOY.

Tema 9. Ikos0rusi cO000MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3sMoB. buoinieHo3 u ero crpykrypa. CBsizM MexIy
OpraHu3MaMH B OMOLEHO3E.

OkocucteMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). DyHKUMOHAIBHbBIE
OJIOKM OpraHu3MOB B HKOCHCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOUoTHYECKHE OJOKHU
skocucteM. [1ouBbl 1 Wbl B 3KOCUcTeMaxX. KpyroBopoT BelECTB ¥ TOTOK YHEPTUU
B DKOCHCTEME.

OCHOBHBIE ~ TMOKa3aTeaud  HKOCUCTEMBbI. bumomacca W NpoayKUMS.
DKOJIOrMuecKre MUpaMu/Ibl Yucell, 0MoMacchl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBbI COOOHIECTB — cykleccuu. [lepBuuHbie u
BTOPHYHBIE CYKIIECCHM W WX MPUYUHBL. AHTPOIIOI€HHbIE BO3JCHCTBUA Ha
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cykneccuu. KimmmakcHnoe cooOrmiecTBo. bruopaznoobOpasue u motHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIECTB.

[IpuposHbIe YKOCUCTEMBI. JKOCcUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
OKeano08. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEXKTy aHTPOIIOTEHHBIMU U MMPUPOJHBIMU YIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opomackas
dbnopa u dayna. CuHaHTpomM3aius Topojackoill QayHbl. buonorumueckoe u
XO03IMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aHMMOJICHCTBUIM OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgpgexma u 6ud08-30upukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISIIUNA U 9KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3ICHCTBUIA.

Mexanuzmuol 8030elicmaus 3aepA3HEHUll  PA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBEUs.
MeTo0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX SKOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIxx. Tencinn.
Tabmuuer w  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOocHUCTEMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jeca», «DyHKIHOHAIbHbIE
IPYIIBl OPTaHU3MOB B JKOCHCTeME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME,
«Ilenu nutanus (mactOUIlHAs, TETPUTHAS)», « IKOJOTHUECKAs MUPAMUIA YUCEID»,
«IKonoruvecKas mupamMmuyia OMOMACChD», «IKOJOTHUECKAs MUpaMUia YHEPTUNY,
«O06pazoBanue O6osoTay, «llepBuunas cykueccus», «BoccTraHoBeHHe jeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPTHH B arpolieHose», «[Ipumepsl ypOoskocucTem.

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

IIpakTuuyeckas padora «3yuenue u onrucanue ypo03KOCUCTEMBI».

JlabopaTopHasi pabora «M3ydeHue pazHoOOpaszusi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJIOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpCcUsi «DKCKYpCHsl B arpodKocucTemMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. Buocdepa — riodanbHas IKOCUCTEMA
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buochepa — obOmemmanerapHas o0ojouka 3eMiiH, TI€ CYIIECTBYET WIIH
CyIlIeCTBOBaJIA KU3Hb. Pa3zButhe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocepe. Obnactu 6mochepst u e€ cocras. XKuboe
BELIECTBO OHochephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
I00aTbHON IKOCUCTEMBI. J[mHaMudeckoe paBHOBecue B ouochepe. KpyroBopoTst
BEIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIJIepoaa, a3oTa). PUTMHYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHbIEC U IIIMPOKOJIIUCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BBICOKOTOPhS. Kimmar, pacTuTenbHbIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANA U
ounochepHbIX PyHKIUI.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «I'eocdepsl 3emn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kwuciopoga B mpupome»,
«KpyroBopoT BoabI B mpupoje», «OcHOBHbIe OMOMBI cymmy, «Knumatnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiii jgec», «lLIMpokoIMCTBEHHBIN
nec», «Ctenby, «CaBanHay, «IlycTbiHs», « TpOoNUUECKHil JeC).

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek U OKpy:ka0INas cpeaa

DKOJIOTUYECKHE KPU3UCBI M MX MPHUYMHBL. BO3JAEHCTBHE YEIIOBEKa Ha
ouochepy. 3arpssHenme Bo3aymHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kinMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaple kHuru. Oco0o oxpansembie npupoaneie Tepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPHUHITUIIBI YCTONYMBOTO PAa3BUTHS YEJIOBEYECTBA U MPHUPOJIBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSTHBIE TIOCIIECTBHS.

Pa3BuTne METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCAe008aAHUA nepexo0a K pecypcocbepezaroujei u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanouvie ungopmayuonusvle cucmemvl, obecneuusarowue O00CmMyn K
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uHgopmayuu NO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
9Kopeadburumayuu dKocucmem u cnocooos 060pvObLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHuvlx 3KOCUCMEM.

JleMoHCTpaLuu

Tabmuubr u  cxembl:  «3arpsizHeHHe  atMocepb»,  «3arps3HEHHE
ruapoceprsr», «3arps3Henue mnouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMbl€ IPUPOIHBIE TEPPUTOPUNY», «MOAEIN yIIPABISIEMOTO MUPAy.
O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTEHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OoOy4YarolmuUMHCsL TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIME COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTU
U CAMOONpENENeHUI0, Hamuyue Momusayuu K  OOydeHUI0  OHMOJIOTHUH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HCTOPUYECKUX TPATUIUN pPa3BUTHUA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIIUMHU CHUCTEME
OMOJOrMYecKOro  oOpa3OBaHUs, Haluyue  NpaABOCO3HAHUA  SKOJIOTUYECKON
KYJBTYPBI, CHOCOOHOCMU cMagumsb e U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPaAMMBbI MO0 OMOJIOTHH JTOCTHUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIHHOCTHU B COOTBETCTBHH C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PA3BUTHS BHYTpPEHHEH TMO3ULUMU JIMYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaJMLMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXKaroLIeH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE pean3allii OCHOBHBIX HaIpaBIICHHUI
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKECHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BBINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKACHUSMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCcuiicKOn IPaKIaHCKOMN UJECHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoil, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIIEIUIO U MMAMATHUKAM IPUPOIBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;
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NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHWE W pean3alusi 3J0pOBOr0 M 0Oe3omacHoro oOpasa KU3HU
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, pErysapHas Quznyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHUE UEHHOCTU MPAaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JIIOJEH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHMBHOM JI€ATETLHOCTH TEXHOJOTHYECKOM M COLUAaIbHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIE KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

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

MOBBIIICEHUE YPOBHS SKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHM st
OKPYXaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble NpPH U3YYEHUH OHOJIOTHH
3HaHMSI M YMEHHUS TMpPU PEIIEHUH MNpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHME  NPAaBWJI  MOBENECHHS B MPUPOJE,
HaIlpaBIICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);
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AKTUBHOE  HEINPUATHE JCWCTBHUM, NPUHOCAIIMX BpEI  OKpPYXKaroLEen
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpBI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKkr OHOJOTMM KakK HayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEUYECTBA, MIOMCKA MYTel BbIX0Jla U3 II00ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOrMYECKUX 3HAHUHM B LEIIX
MOBBIIICHUS OO0IIe KyJbTYphbl, €CTECTBEHHO-HAayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM IPaMOTHOCTU OOydarommxcs, GopMHpPyEMOil
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TMOJydyaeMble 3HAHUS [Js aHalu3a U
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUpPA M MPOUCXOASIIMX B HEM M3MEHEHH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;
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FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHMHW MO OHOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeaMera «buojaorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHbIC TOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPTHUsI, SBJICHHE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeIOBAaHUE,  HAOJIOJICHHE, WU3MEpPEHHUE, JKCIEPUMEHT U  JApyrue);
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

peryJIsTUBHBIE), o0ecrieynBaroNIue ¢dopmupoBanue (byHKIMOHATBHON
IPaMOTHOCTH M  COIMAJIBHOM KOMIETEHIMM O0O0ydYarolmuxcs; CIOCOOHOCTh
oOyyaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHYECKNE 3HAHMS W yHUBEpPCAIbHBbIC ydeOHbIE JICHCTBHUS B
MI03HABATEIILHON U COIIMATILHOM MTPAKTHKE.

B pesynprare wu3ydeHHs OWOJOTHMM HA YPOBHE CpEIHETro OOIIero
oOpazoBanus y oOydatomerocss OyayT choOpMUPOBaHbI TO3HABaTEIbHbBIC
yHUBEpCaIbHBIC YUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YUCOHBIC
JIEUCTBUSA, PETYJISTUBHBIC YHHUBEPCAIbHBIE YyYEeOHBIC JCHCTBUS, COBMECTHAs
NeSTSIIHOCTD.

MeTanpeIMeTHBIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHET0 OOIIETro
0o0pa30BaHus JOJIKHBI OTPAXKATh:

OBianenue YHHUBEpPCAJIbHBIMHU yueOHBIMU NMOo3HABATEJbHBIMHU
AefCTBUSIMMU:

1) 6a3oBble JJOrHYeCKHUe TeCTBHA:

CaMOCTOSATEILHO  (OpMYJIMPOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(ananu3za, cUHTE3a, CpaBHEHUS, KilacCUUKaIK, 0000IIEeH ), PACKPHIBATH CMBICI
OHMOJIOTHUECKUX TOHATHH (BBIICISATh UX XapaKTEepPHbBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3H C JIPYTUMH MTOHATHSIMH);

OTIPENCISITh TEIN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHU IIEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBSICHEHUS! (DAaKTOB U SIBICHHIA
YKUBOH TIPHPOJIBL;
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CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIBIIATH 3aKOHOMEPHOCTM M IPOTUBOPEYMS. B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IIPUMEHSTh CXEMHO-MOJENbHBIE CpeACTBa TUISL IIPEACTABIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  INPOTUBOPEYMM  PAa3sHOTO  pOJA,  BBIIBICHHBIX B Pa3jIMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOoOJeMbl ¢ Y4ETOM aHallh3a WMEIOIIMXCS
MaTepUaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUH ACATEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJHATH pabOTy B  YCJIOBHUSX  pPEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKUE 1eHCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMM  paspelieHus MpooOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MIO3HAHMS;

WCIIOJB30BaTh PA3JIMYHBIE BHIBI JEATEIBHOCTH II0 TOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpeTalluy, MPeoOpa3OBaHHI0O M TMPUMEHEHHIO B y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KIJIFOUEBBIMU ITOHATHUIMU U METOJIAMH;

CTaBUTh M (OPMYyIHUPOBATh COOCTBEHHBIE 3aladydl B 00pa3oBaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISBJIAIT IIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajayvy,
BBIJIBUTaTh THUIIOTE3Y €€ pELICHMs, HAXOAUTh apryMEHThI Ul J10Ka3aTelIbCTBa
CBOMX YTBEDPKJIECHUH, 3a/1aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH IIOJIYYEHHBIE B XOJE pPEUICHUsA 3aJadd pe3yJIbTaThl,
KPUTHYECKU OLIEHMUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEJACTB U CHOCOOOB
JeHCTBHS B MPO(PECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHUYECKYIO 00jacTu
KU3ZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
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BBIJIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE AIbTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMAIUH (TEKCTEe YyU4eOHOTrOo
nocoOusi, HAyYHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTUYECKHX CJIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIUIO Pa3UYHBIX BUJOB U (pOpPM IpeacTaBiIeHUs], KpUTHUECKU OLIEHUBAThH
€€ T0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

(GbopMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
orOope Ouonornueckoi mHboOpMaluu, HEOOXOIUMOM JJIsi BHIMOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOI'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTHUMANbHYIO  (OpMY  HpPEACTABICHHUS
ounonornyeckoit nHbopMaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIH #A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ouonornyeckoil HMHPoOpMauuen: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  UH)OpMmanuwy,
UH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYILECTBIATh KOMMYHHUKAIIUK BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCyX AaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIEHUS OTHOCHUTEIBHO BBIMOJHEHUS MpearaeMoin
3aJla4d, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WULHNA APYIMX yYaCTHHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIEHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYallUi,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.
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2) coBMeCTHAasl 1eATeTLHOCTD:

IOHMMAaTh U HCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA NP PEILIEHUH Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEN KayKJOr0 YjeHa KOJUIEKTUBA;

OPUHUMATh LEJM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ JIOCTUKEHHIO: COCTaBJIATH IUJIAH JEWCTBUH,
pacnpenensiath poiaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOErO BKJAJAa W KaXKJIOTO y4YaCTHHKAa KOMaHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBaTh HUAEU C TMO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJIEHUS MpoOJieM M UX
pEILICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWI IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYNKAax MO OTHOLICHHUIO K JKMBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITETILHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIIATH
npo0JsieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIEC 33/1a4d B 00pa30BaTEIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaAMOCTOSITEILHO ~ COCTaBJISITh IJIaH pPELIEHUs TpoOsieMbl € y4ETOM
UMEIOIIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX NMPEAIOYTEHU;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELIEHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYAULUU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BJIAJE€Th  HABBIKAMHM  IIO3HABATEJIBbHON  peQueKCMH KakK  OCO3HAHMS
COBEPINAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIIEKCUU Il OLEHKU CHUTyalluu, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHW)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpU aHaIN3€ pe3yJIbTaToB
NEATEIIbHOCTH;

3) npuHsTHE CedS M IPYTrUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NEeATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHPOBaHbI Ha oOOecleUYeHHUE
npopunapbHoro  oOyueHuss  oOydaronuxcss — Ouomoruu. OHHM  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETALMH U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI IEATEIBHOCTH I10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pEAIbHBIX XKW3HECHHBIX cUTyanusx. [IpegmMeTHbie pe3ysbTaThl MPEACTABICHBI IO
rojgaM U3y4eHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kaacce NOMKHbI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B
MO3HAHWUU  3aKOHOB  TPUPOJBI U  PEIICHHH MpoOJieM  palmoOHAILHOTO
MPUPOJIONIOIB30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpash  BKJIIOYACT:
OCHOBOMOJIararomue OUOJIOTHYECKUE TEPMUHBI W TOHSTUS (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJISINSA, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas teopus T. llIanna, M. Illneiinena, P. BupxoBa, XxpoMOocOMHasi TeOpHsi
HacnenactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOToOOpa3usi W  TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOrO TMOKOJICHMS], PACIICIUICHHS, YACTOTHI TaMeT,
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HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAJOB B
HACJIEICTBEHHON M3MEHYHUBOCTU H. n. Basunoga), IPUHLIAIIBL
(KOMITJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaAO0JII0ICHNE, SKCIIEPUMEHT);

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OakTepwii, rpuOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpraHOB pACTEHWH, >KUBOTHBIX, UEJIOBEKA, IIPOIIECCOB JKU3HEACITECIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
IPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEBPAIEHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOoPHOTO TUIOB MUTAHUSA, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, TaMeTOoreHe3a, SMOpHUOreHe3a, MoCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS TEHOB, TE€TEPO3UCa, HUCKYCCTBEHHOTO OTOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIy OpraHOMJaMHU KIETKH U HX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEKITY
opraHaMd M CHCTEMaMH OpPraHOB Yy pacTCHHWH, JKMBOTHBIX M 4YEJIOBEKa W UX
GYHKIASIME, MEXIY CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMHU, MEXKIY 3TallaMu
oOMEHa BENIECTB, ATaaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX ITUKIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
dbakTOopamMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peniaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SBJICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATL JIA0OPATOPHBIE M TPAKTUYCCKHUE pPabOTHI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, MPOBEPITh WX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYIHpYs I€7b HCCICAOBaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4e€OHO-HMCCIICIOBATEIILCKONM paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MMPOBOJUMON Ha 0a3e NMIKOJBHBIX HAyYHBIX OOIIECTB, U
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nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYECKHUX
KOH(DEpEeHITUSX;
YMCHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B

objactu  OWUONOrMM M MEIMUMUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OILTIOIOTBOPEHHUE, HAMPABIEHHOE H3MEHEHHE I'€HOMa M CO3/IaHH€ TPaHCTEHHbBIX
OpraHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHanbHON
NeSTENHbHOCTH B 00JacTH OWOJIOTUU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrayOasTh MO3HABATEIbHBIMI
MHTEpPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
OpOAODKEHHE OWOJIOTUYECKOTO  00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
1po(heCCHOHATIFHOTO U BBICIIET0 00pa30BaHUsI.

[IpenmeTHble pe3yNbTaThl OCBOEHUA ydyeOHOro mpenmera «buonorus» B 11
Klacce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTb 3HAHWW O MECT€ U POJIU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHON
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPUPOABI M PELICHHH SKOJOTMYECKHUX
npoOjeM 4YeloBEeYecTBa, a TakKe B PEHIEHHMH BOMPOCOB PALMOHAIBHOTO
IPUPOAOIOIb30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJCNICHUs] U TOHUMAHWE CYIIHOCTH OCHOBOIOJIAraloluX OWOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHYECKHUE TEOpUU
(3BomrounonHas teopust U. JlapBrHa, CUHTETHYECKAs TEOPHsI 3BOJIOLMH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsiX U HampaBieHusix 3Bontouun, B.1. Bepuanckoro — o
ouocepe), 3akonsl (reHerudeckoro paBHoBecust [x. Xapau m B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTMUECKON THUpaMubl IHEPruM), rumnore3bl (rumoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  TMO3HAaHWI,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX MCCIEIOBAHUIX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJeHHE, HKCIIEPUMEHT), CIOCcOO0aMHu BBISIBICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHU B PUPOJIE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
IKOCUCTEM U Ouochephl, CTAOMIU3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, JIONaTPUYECKOTrO u CUMIIATPUUECKOTO
BU1000pa30BaHus, BIAUSHUS JBMXKYLIUX CHJI SBOJIOLMU HA T€HO(POH]I MOIMYISUH,
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IPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMsI, YepeaOBaHUs HaIpaBICHUI
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B HKOCUCTEMAX;

yMEHUE YCTaHaBJIMBATh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMHA CHJIAMH aHTPOIIOre€He3a, KOMIIOHEHTAMHU Pa3JUYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJSITH  OTJIMYUTEIBHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB  JKOCHUCTEM, B3aUMOCBSI3€d  OpPraHU3MOB B  COOOIIECTBax,
AHTPONOTEHHBIX U3MEHEHUN B AKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHHUS MHOTooOpa3usi BHIOB U
HKOCUCTEM KaK YCIOBUS COCYILIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

YMEHHE pelIaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBISTh IPUUUMHHO-CIICICTBEHHBIE
CBSI3M MEX]Ty UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSMH, JIEIaTh
BBIBOJIb M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOJIHATh JTA0OpATOPHBIE M MpPaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEJOBaHUS, aHAJIU3UPOBATH IMOJTYUYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIBI,

YMEHHME Y4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKONM paboTe Mo OMOoJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX HAYUYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYCHHYECKHUX
KOH(EPEHITUSX;

yMEHUE OIEHUBATh THUMOTE3bl M TEOPUH O TTPOUCXOXKICHUU KU3HU, YETOBEKa
U 4YENOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Ccroco0ax MpeaoTBpalleHUs
ro0anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHamTbHON
JEeSTENHLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIB30BAHMSI, MEIUIINHBI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHUM, CEJIBCKOI0 XO35SMUCTBA, MUIIEBOMN
MPOMBINIJICHHOCTH, YTAyOJISITh TO3HABATEJIbHBIM HMHTEpPEC, HAIPaBJICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOAOHKEHHE
OMONIOrMuecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPO(GECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

o B~ W DN -

10

11

12
13
14
15
16

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBbie cuCcTeMBbl U UX U3yUYECHUE
buomnorus kineTku

XuUMHUYECKasi OpraHu3aIus KIETKU
CtpoeHue ¥ GyHKIIUU KICTKH

OOMeH BellecTB U NPEBpallleHNe YHEPTUH B
KJIETKE

Hacnencteennas nadopmanus u
peanuzanusi €€ B KIIETKE

JKU3HEHHBIN UK KIETKU
Crpoenue ¥ QyHKIH OPraHU3MOB
Pa3mMHoOXeHMe 1 pa3BUTHE OPTraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHHU3MOB

3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYHBOCTH
I'eHeTuka yenoBeka

Cenexkuusi OpraHu3MOB

BrorexHoI0rus ¥ CUHTETUYECKAST OMOJIOT U

Koan4yecTBo 4acoB

Bcero

10

A B W0 o

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl
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17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13
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11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

3apoxaCHUE U Pa3BUTHE IBOFOIIMOHHBIX
MpeJICTaBICHUI B OMOJIOTUI

MuxkposBontonus u €€ pe3yJbTaThl
MakponsBontonus 1 €€ pe3ynbTaThl

IIpoucxoxaeHue u pa3BUTUE KU3HU Ha
3emie

[IpoucxoxaeHne yeaoBeKa — aHTPOIMOTEHE3
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHHSIX

OpPTraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXarolei cpeaoi

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MOMYJISAIIAN

DKOJIOrUs COOOIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanbpHast SKOcUCTEMA
UYenoBek 1 OKpysKarolas cpeia

PesepBHOE Bpems

KoanuyecTBO 4acoB

KoHTpoibHbIe

Bcero
padoTsbI

14

15

10

12

102 0

IIpakTH4eckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl
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50



IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KosamnuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

buosnorus kak KOMILJIEKCHasI HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[€CTB8.

JKuBrle cucTeEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM

HcTopust OTKPHITHS U U3YYEHUS KIIETKH.
Kiterounas Teopus

Mertonasl MOJIEKYJIAPHON U KJIETOYHON
ounonoruu. [Ipaktuueckas padbora
«M3ydeHre MeTOI0B KJIETOUHON OMOJIOTUH
(xpomarorpadus, anexTpodopes,
nuddepeHnranibHoe eHTPUGyTHPOBAHUE,
[TLIP)»

XHUMHUYECKUN COCTAB KIIETKH 1

MI/IHCpaJ'ILHBIe BCIICCTBA KIJIICTKHU, UX
ouojoruyeckas POJib

Opranuyeckue BellecTBa KJIETKH — OEIKH.
Jlabopartopnas pabora «O0HapyKeHHe
OETTKOB C TOMOIIBIO Ka4eCTBEHHBIX
peaxkuuiny
CoiicTBa, KIaccupUKays U GyHKIUU
0enKoB
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10

11

12

13

14

15
16

17

18

19

20

21

OpraHndeckue BEIecTBa KJIETKH —
YIJIEBOJIBI

Opranuueckue BeliecTBa KJIeTKH —
JIUIHJIBI

Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparopnast pabora «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB»
Crpoenue u pyukuuu ATO. [Ipyrue
nykineosunrpudocparel (HTD)

CexBenupoBanue JIHK. Meroabl

FCHOMHKHU, TPAHCKPUIITOMHUKHU, IPOTCOMHUKHU

MeToapl CTPYKTYpHO# OMOIOTHI
Tunel knetok. [IpokapuoTnyeckas Kierka

CrtpoeHue 3yKapuoTHYECKOM KIIETKH.

[TpakTuyeckas padora «/M3ydeHnue cBoicTB

KJIETOYHOM MeMOpaHb»
IToBepXHOCTHBIN anmnapar KJIETKH

OpnHomMeMOpaHHbIE OPTaHOUIbI KIETKH.
ITpakTnueckas padbora «3yueHue
JBUKECHHSI LIUTOILIA3MBI B PACTUTEIIBHBIX
KIIETKaX»

IToryaBTOHOMHBIE OPraHOU/IbI KIETKHU:
MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas
pabora «/ccnenoBanue miIa3Monu3a u

ACTIIIa3MOJIM3a B PACTUTCIIBHBIX KJICTKAX»

HeMeM6paHHBIe OpraHonbl KJICTKN

0.5

0.5

0.5

0.5
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22

23

24

25

26
27
28

29

30

31

32

Ctpoenue u pyHKIUH s11pa

CpaBHHUTEIIbHAS XapAKTEPUCTHUKA KIETOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOeHHS KIIETOK Pa3IUnIHBIX
OpPTaHU3MOB»

ACCUMUJISIIVS U TUCCUMIISAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yuenune KaTaIUTUIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
Kartajas3bl)»

depMEeHTaTUBHBINA XapaKTeP peaKIHil
KJIeTOYHOTO MeTabonu3Ma. JlabopaTopHas
pabota «3ydyenne pepMeHTATUBHOTO
pacuieruieHus IePOKCHIa BOJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHA BEUIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas padota
«CpaBHeHue nporieccoB (poTocHuHTE3a U
XEMOCHHTE3a

AHaspoOHBIe OpraHu3Mbl. Buabl OpoxeHusl.

Jlaboparopuas padota «CpaBHeHUE
MIPOIIECCOB OPOXKECHUS M TBIXaHUS

AdpoOHBIE OpraHu3MBbl. JTarbl
HHEPreTHYeCcKoro ooMeHa

OHeprus MeMOpPaHHOTO rpaiueHTa

0.5

0.5

0.5
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33
34
35

36

37

38

39

40

41
42
43

44

45

46

npoToHoB. Cunte3 AT®: paborta
npoTOHHON AT®-cuHTa3bI

Peakuun MaTpU4HOro CHHTE3a
Tpanckpunuus — Marpuunbiid cuate3 PHK
Tpancnauus u e€ sranbl

Konuposanue amunokucnot. Pois
pubdocom B OuocuHTe3€e Oenka
Opranuzanys resoMa y Ipokapuor u
AYKapuoT

MounexynspHble MEXaHU3MBI SKCIIPECCUH
T€HOB y JyKapHoT

Bupycbl — BHekJeTOUHBIE (OPMBI )KU3HU U
oOnuratHele napasuThl. [IpakTnueckas
pabota «CozaHue MOl BUPYCa»
BupycHble 3a001€BaHMs Y€I0BEKa,
JKUBOTHBIX, PACTCHUI

HaHnoTexHon0r1M B OMOJIOTUU U MEAULIMHE
JKU3HEHHBIN TUKI KIETKH

Matpununstii cunres JJHK

Xpomocomsl. JTaboparopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

Jlenenre KJIeTKU — MHUTO3

Tuns! knetok. Kapnokunes u HUTOKUHES.
JlaGopatopHnas pabora «Habmronenue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

0.5

0.5

0.5
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47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

Perynsiius »kM3HEHHOTO 1IUKJIA KIIETOK
OpraausM Kak euHOE 11710

Tkanu pacrenuid. JlJabopatopnas pabora
«M3ydyeHue TkaHel paCTCHUN

TKaHU )XUBOTHBIX U YEJIOBEKA.
JlaGopatopHnas pabota «3yueHue TkaHei
JKUBOTHBIX»

Opransl. Cuctemsl opranoB. JlaboparopHas

pabota «/3y4yeHne opraHoB IBETKOBOT'O
pacTeHus»

Ornopa Tena opranu3MoB
JIBuKeHne OpraHu3MoB
IIntanne opraHn3mMoB

IIutanue MO03BOHOYHBIX KUBOTHBIX.
HI/IHIeBapI/ITeJIBHaSI CHUCTEMaA YCIIOBCKA

I[BIXaHI/IC OpraHnu3mMoB

I[BIX&HI/IC IIO3BOHOYHBIX JXMBOTHBIX U
YCJIO0BCKa

TpchnopT BCIICCTB Yy OpraHU3MOB

KpoBenocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

Beinenenue y opranu3smMoB
3amuTa y OpraHu3MoB
MMMyHHas cuctema 4enoBeKa

Paznpaxumocts u perynauus y
OpPraHu3MOB

I'ymopasibHast peryJisinus 1 3HI0KpUHHAs

0.5

0.5

0.5
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65
66
67

68

69

70

71

72

73

74

75

CUCTEMA XUBOTHBIX N YCIIOBCKaA
@®opMbl pa3MHOKEHUSI OPTaHU3MOB
[TonoBoe pa3zMHOKEHUE

Meiio3

["ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopnas pabota
«M3yueHne CTpOeHUS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax

WNupuBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH u3
3apOABILIEBHIX JIUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BrlsiBienue
MPU3HAKOB CXO/ICTBA 3apO/bIIIeH
MO3BOHOYHBIX KUBOTHBIX)

Pa3smMHOXeHME U pa3BUTHE PACTCHUM.
JlabopaTtopnas pabora «CTpoeHHE OPraHoOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUID

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
FCHCTUKH KaK HAYKH

OCHOBHBIE IOHATHUS U CUMBOJIBI TE€HETHKH.
JlaGopatopHas pabota «/{po3oduia kak
00BEKT FreHETUYECKUX HCCIIETOBAHUI

3aKOHOMEPHOCTH HACIEA0BaHUs
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabora
"H3ydenue pe3yabTaToB MOHOTHOPUIHOTO

0.5

0.5

0.5

0.5

0.5
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76

77

78

79

80
81
82
83

84

85

86

87

88

CKpeLIUBaHus y 1po30Quis"

L[I/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO

CKpCIIMBaHUsA

AHanuzupytoliee ckpemuBanue. Hernonnoe

JOMHUHHPOBAHUC

Jurubpuinoe ckperuBaHue.
ITpakTnueckas padbora «3yuenue

pe3yJIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS

y Apo30HUITBI)

I_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI ,[lI/IFI/I6pI/I,Z[HOl"O

CKpCIIUBAaHUA

CH@HJ’ICHHO@ HAaCJI€A0BAaHUEC IPU3HAKOB

XpOMOCOMHaSI TCOpHUA HACIICACTBCHHOCTHU

I'enetnka moia

['eHOTHII KaK IEJIOCTHAS CHCTEMA
['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHuH, >)KUBOTHBIX U YEJIOBEKA
N3MeHUYnBOCTH MTPU3HAKOB. BHibl
W3MEHYHUBOCTH

MonudukanoHHas I3MEHYHBOCTh
BapuanuoHHbli psl ¥ BapyualiOHHAS
kpuBas. JlabopaTopHas paborta
«HccnenoBanne 3akOHOMEPHOCTEN
MOIU(DUKAITIOHHOW U3MEHUYUBOCTH.
[TocTpoeHre BapualluOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

I'enoTunuueckas UBMEHUYHUBOCTb.

e

0.5

0.5
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89

90

91

92

93

94

95

96

97

98

KoMOnHaTHBHAS U3MEHYHUBOCTE

MyTanroHHast U3MEHYUBOCTb.
[TpakTrueckas padora «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAlMOHHOIO IIpoliecca.
DONUreHeTHKa 1 3MUreHOMUKA

['eneruka yenoseka. [IpakTrueckas pabota
«CocraBieHHe U aHAIHA3 POJIOCIIOBHOM

MeTtoapl METUIIMHCKON T'€HETUKHA

3HaueHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHUN T€HETUYECKUX
3a00JI€BaHNH YEIOBEKA

OCHOBHBIE TTOHATHSA CCJICKIINU.
Jlaboparopnas padota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUW U MOPOJ JTOMAITHUX
JKUBOTHBIX»

MeTobl ceneKIIMOHHOM paboThI.
Jlaboparopuas padota «/3ydeHrne MEeToI0B
CEJICKIIMM PACTECHUIN»

JlocTrxeHus ceneKkuny pacTeHui U
*KUBOTHBIX. [IpakTyeckas padora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4YeHUE U UCTIONIb30BaHUE
T€HETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpaciib

npousBocTBa. [IpakTuyeckas padora
«M3ydeHne 00bEeKTOB OMOTEXHOIOT I

0.5

0.5

0.5

0.5

0.5
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OcHOBHBIE HaNpaBJIEHUS CUHTETUYECKOU

99
ouonoruu
100 XpoMOCOMHas ¥ TeéHHAasi HH)KEHEPHS
101 MenunuHcke OMOTEXHOIOTUH
102 PesepsHblii ypok. IloBTopeHnue,

0000111eHHEe, CUCTEMATU3AlIA 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5
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11 KITACC

Ne
n/n

10

11

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna
JIBYOKYIIME CHUIIBI DBOJIIOLIMY BUAOB 110 Y.
JapBuny

bopb0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIH 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPHUH
ABOJIIOLIMU

Oransl HBOJIIOIIMOHHOIO Mpoliecca:
MHUKPO3BOJIIOLUS U MAKPOIBOJIIOLIHS
[Tomynsiius — sneMeHTapHas €AMHULIA
HBOJIIOLIUU

3aKOH reHeTHYEeCKOoro paBHoBecus JIx.
Xapau, B. BaiinGepra. JlabopaTopHas
pabota «BblsiBIEeHIE HU3MEHUUBOCTH Y
ocobeif 0THOTO BUAA»

DnemeHTapHbIE (HaKTOPHI IBOJIOLNN
D¢ ekt ocnoBarens. dpdexr
OyTBUTOYHOTO TOPIIBIIIKA

Murpauuu. M30a0muu nomyJisiui:
reorpaduyeckas, OnoIorudecKas

EcrecTBeHHbII 0TOOp — HAINPABISIONINNA

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie

o0pa3oBaTe/ibHbIE

pecypchbl
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12

13

14

15

16

17

18

19

20

21

22

(baxTop 3BOIIOLUHU
ITonoBoii oT60Op

[TprucnocoOaeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOABOJIIOLIHH.
Jlabopartopnas pabora «M3yuenue
apoMop$h030B U UANOANANITAIINNA Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl PUCTIOCOOICHUH Y OPTraHU3MOB:

Mopdoioruueckue, GU3n0IOTHIECKHE,
OHOXMMHYECKHE, IOBEIECHUYECKHE.
Jlaboparopnast padota «IIpucnocodneHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1e1ecoo0pa3HOCTh»

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO

CrpykTypa BHUza

Bunoo6pas3oBanue kak pe3yibTar
MHUKPO3BOJIIOIUU

CBs3b MHKPO3BOJJIIOIWHA U SITUACMHUOJIOTUA

Makpossomtonus. [laneonronornueckue
METO/1bl U3YUEHHS 3BOJOLUU
buoreorpaguyeckue METoAbI U3y4EeHUS
IBOJIIOLIMU

OMOPHOIOTHYECKHUE U CPABHUTEIBHO-
MoOp(}ororuuecKkre MeTo Ibl U3yUeHHs
9BOJIIOLIAN

MounekyJIIpHO-T€HETUYECKHUE,
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OMOXMMHUYECKHE U MAaTeMAaTHUYECKHE
METObI H3YUYCHHUS IBOTFOINU

OO111e 3aKOHOMEPHOCTH IBOJIFOLMH
AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB ABOJIOIIH

HayuHble runoTe3sl IpOUCX0KACHUS
KU3HU Ha 3emiie

JloHay4HbIe NTPEICTABICHUS O 3apOKACHUU
KU3HU

OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
HBOJTIOIUH

['unoTe3bl 3apoXKACHUS )KU3HU

Hcropus 3emin 1 METOABI €€ N3YUYEHUSI.
Jlaboparopnast pabota «3yuenue u
OIMCaHMEe UCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»

HauanbsHble 3Tarsl opranndeckoin
IBOJTIOIIH

OBOIIOLUS 3YKApUOT

OCHOBHBIE TaITbl YBOJFOIIH
pactutenbHOro mupa. [Ipaktuueckas
pabota «3yueHune ocoOeHHOCTEH
CTPOEHUS PAaCTCHUIN Pa3HBIX OTAEIIOB»
OCHOBHBIE 3Tallbl YBOJTIOLMH KUBOTHOT'O
Mupa

DBOIOLUS JKUBOTHBIX. [IpakTrueckas
pabora «M3yuenue ocoOeHHOCTEH
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CTPOEHHUS TIO3BOHOYHBIX KUBOTHBIX)»
PazBuTune xu3Hu Ha 3eMJie 1o Hpam U
nepuoiaM

MaccoBbie BEIMUPAHHS — IKOJIOTHUECKUE
KPU3HUCHI MPOIILIIOTO

CoBpEeMEHHBII SKOJIOTUYECKUN KPHU3HC, €TO
0COOEHHOCTH

COBpeMeHHaH CHUCTEMA OPraHU4ECKOIO
npomuIoro

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpOHOHOFI/I}I — HayKa O YCJIOBCKC

PazBuTune npenacraBieHuii o
MIPOUCXOXKACHUN YeJIOBEKa

MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «3yuenue ocoOeHHOCTEM
CTPOCHHMSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

CooTtHoIieHre OMOJIOTHYECKUX U
COIIMaJIbHBIX Q)aKTOpOB B aHTPOIIOT'CHE3C

OcCHOBHEBIE CTaaAr aHTPOIIOI'CHE3a
IlaneoreneTuka U majeoreHOMUKA
OBOJTIOIS COBPEMECHHOI'O YCJIOBECKA

Yenoseueckue pacsl. [IpakTnueckas
pabota «M3y4eHune 3K0I0rnIeCcKux
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ajanTaluil 4eJIoOBEKa

MexauciuIImHapHbIe METOIbI
AQHTPOIIOJIOTHH

3apoxaeHUE U pa3BUTUE HKOJIOTUU

MeTtonst sxonorun. JlabopaTtopHast paborta
«/3yueHne MeToA0B IKOJOTUUECKUX
HUCCIIENOBAHUI

3HayeHNE YKOJIOTHUSCKUX 3HAHUN JIs
YCI0BCKa

Okonorndyeckue paKTopsl

AbuoTtnueckue paxkTopsl. CBET Kak
skosornueckuit pakrop. JlaboparopHas
pabota «BrisiBneHne npucnocodieHuit
OPTraHHU3MOB K BIIUSIHUIO CBETa»

AbuoTtnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.
JlaGopaTopHnas paborta «BpisiBieHue
PUCTIOCOOTIEHUH OPraHU3MOB K BIUSTHHIO
TEMIIEPATYPbI»

Aobunortnueckue GpakTophl. BiaxkHOCTB Kak
sKosoruueckuit gpaxrop. JlaboparopHas
pabota «AHATOMUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

Cpenpl 0OMTaHUSI OPraHU3MOB
buonornueckue puTMsl
Xuznennsle GopMbl OpraHN3MOB

bruotnyeckue hakTopsl

R
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3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI
JUISl CYIIECTBOBAHUSL OPTaHU3MOB B CpPEJIE
oOuTaHuA

OKOJIOTHYCCKHE XapaKTCPUCTUKU
IomnyJrsiun

OcHOBHBIE TIOKA3aTEN TOMYJISIINAN:
YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa

OcCHOBHBIE TTOKa3aTEIIN IOMMyJIIOHU U
POXIACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

DKoJjorudeckasi CTpyKTypa MomnyJisiiuu
JlnHaMyKa NOMyJISIUUU U €€ PeryIIsius

KpI/IBbIe pocCTa YNUCICHHOCTHU IMOITYJIAIHHN.
KpI/IBbIe BBIDKUBAaHHUA

DKosornyeckas HUIlIA BU/A.
JlaGopatopHnas pabora «IIpucnocobnenus
CeMsIH PACTECHUI K PACCEIICHUIO»

Bun xak cucrema nomysisiiui

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALIHIA
JKUBOTHEBIX

Coo0111ecTBO OpraHu3MOB — OHOLIEHO3
DKocuCcTeMa KaK OTKPBITasi CHCTEMa

KpyroBopoT BeEeCTB 1 MOTOK SHEPTUHU B
JKOCUCTEME

OCHOBHBIE TTOKa3aTEIH YKOCHUCTEMBI

DKOJIOTUUECKUE TUPAMUIBI
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H3meHeHust coO0MIECTB — CyKIECCUU

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCThIHb

AHTpOHOreHHHe O9KOCHCTEMbI

Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onrcanue ypoo3KOCUCTEMBD»

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
pa3HBIX THUIOB Ha CyOOpraHN3MEHHOM,
OpraHu3MEHHOM, TTOMYJISIIUOHHOM U
3KOCUCTEMHOM YPOBHSIX

buocdepa — obuieruranerapaast 0601049Ka
3emnu

VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIIECTBOBAHMS
ouocdepsr

KpyroBopoTbI BemecTB u
OMOTCOXUMHYECKUE ITUKITBI

3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIIH

YcroitunBocTh 6uoCcheps
DKOIOTHYECKNE KPU3UCHI U MX TIPHYHHBI

BosneiicTBue yenoBeka Ha 6uochepy

0.5

66



91

92

93

94

95

96

97

98

99

100

101

102

AHTpPONIOT€HHOE BO3/IEHCTBHE HA
pacTUTENbHBIA U )KUBOTHBIN MU
Oxpana npupozsl

OCHOBHBIE IPUHIUIIBI YCTONYUBOIO

Pa3BUTHA YCJIOBCUYCCTBA U IIPUPOIbL

PanmonansHoe MpUpPOAOIOIb30BaAHHUE U
COXpaHEHHE OMOJIOTUYECKOTO
pazHoobOpa3us 3emiin

O06006meHue o TeMe « MUKPOIBOIOIHUS 1
€€ pe3yabTaTb»

O60061eHne o Teme «MaKkpo3BOIIOLUSI U
€€ pe3ynpTaThD)

O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE KU3HU Ha 3eMIIe»

Oo6o06menue o Teme «IIpoucxoxacHue
YeJI0BeKa — aHTPOIIOTeHE3»

O60061eHne 10 TeMe «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O6o6menue no Teme «OpraHu3Msl U cpesia
oOUTaAHUS

O06o0eHne 1o Teme «DKOJIOTHs BUIOB U
TIOITYJISALIAID)

O6006menue mo teme «buocdepa —
rino0anabHast SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

J.K.benses, I'.M. Ipimuni, buosiorus.10 kmnacc.M: "[Ipocsemenne”

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://infourok.ru/

https://uchebnik.mos.ru/

https://skysmart.ru/
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