MHMHUCTEPCTBO IMPOCBELIEHUSI POCCUIICKOM ®EJEPALIMUA

MunncrepcrBo o6pazoBanusi 1 Hayku Pecnyosiuku Komu
NognucaHo undposomn
noanucbto: lNeTpeHKko
[annHa HukonaesHa

AJIMMHHCTPAaIUsl MyHUIIMNIAJbHOI0 00pa3oBaHus
MYHHUIMNIAJIBHOI0 paiioHa «KopTkepocckuii»

JlaTta: 2024.10.09 MOY «COII» c. Kepec
15:05:34 +03'00'
PACCMOTPEHO: YTBEPX/IALO:
MeTtou4ecKuM COBETOM Hupektop
ITKOJIBI MOY «COIlI» ¢. Kepec
[Iporokon Ne 11 [Terpenxo I'.H.
ot «05» utons 2024 r. ITpukas Ne 92 ot «07» wroHs 2024 T.
PABOYAA ITPOTPAMMA

y4eOHOro mpeamera
«buoJsorus. Yriy0JeHHbI YPOBECHb»

(Cpennee ob1ee oOpa3zoBaHme)

Kepec, 2024 r.



HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o yuebHomy npeamery «buonorus» (naiee - OHOJIOTHS) Ha YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmww mnpenoiaBaHus
yuebHoro npeamera «bHonoTHus» U OCHOBHBIX IMOJIOKEHUH (enepanbHOil pabodell mporpaMMel
BOCIIUTAHUSL.

OBIIASA XAPAKTEPUCTUKA ITPEJIMETA «BUOJIOT USI»

VYueOnplii mnpenmer «buonorus» yriayon€éHsHoro ypoBHs wusydeHus (10—-11 kiaccsr)
SBJIIETCS OJIHUM M3 KOMIIOHEHTOB INpeAMETHON oOnactu «EcTecTBeHHO-Hay4YHbIE IPEIMETHI».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
oOuiero oOpa3oBaHMsI M MPU3BAHBI O0ECHIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIKM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KKJIBIH U3 dTUX y4EOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPUOPHUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIINX 3a7a4, CBSI3aHHBIX C MpodOopUEHTALHEH
oOyyaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0OJacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMy npeamery «buonorus» na€r npeacraBieHue o LEIU U 3a1a4ax
n3y4deHus: yaeOHoro npeamera «bruosorus» Ha yriryOJIEHHOM YPOBHE, ONPECIISIET 00s3aTeIbHOE
(MHBapMaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuania
C y4€TOM MEXIPEAMETHbIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHu,
Omaromaps 4yeMy IPOCMAaTpUBAeTCsl  HAMpaBICHHOCTh HA  TOCIEAYyIOllee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOIIEHUS K OKpyXKarolled mnpupojHoit cpene. B mporpamme mno
OMOJIOTHMHM TaKXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHOro mnpenmera «buonorus» B peanusanuu
tpeboBanuit ®I'OC COO k mMiIaHUPYEMBIM JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM
NeSITeNbHOCTH OOy4aloUuIuxcs 1O OCBOCHHUIO COJEpXaHUs OuoJiorhyeckoro oOpa3oBaHHUS Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOusblii npeamer «buonorus» Ha ypoBHE cpeAHero oOmiero oOpa3oBaHHs 3aBepIlaeT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YIIIyOJeHUE 3HAHUI
oOyuaronuxcs O JKMBOM TPHpOJE, OCHOBAX MOJEKYISAPHOM U KIETOYHOW OHOJOTHH,
SMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
YUEHHUSI ¥ KOJIOTUH.

Nzyuenne yuebHOTO mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIMXCSl K TMOCJIEAYIOIMIEMY MOJY4YeHUI0 OMOJIOTMYECKOro oOpa3oBaHHS B
By3aX M OpraHM3alusAX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIIET CHUCTEMa OWOJIOTMYECKMX 3HAHWH, MONYYSHHBIX NpPU H3YUYEHUU OO0yJarOIIMMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKUX pa3esioB OHMOJOTMH Ha YPOBHE OCHOBHOIO OOILEro



oOpasoBanus, B 10—11 xnaccax 3Tu 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U yriIyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me UeJOBEKa,
O0ImMX 3aKOHOMEPHOCTSX KH3HH, MJOMOJHHUTEIBHO BKIIOYEHBI OHOJOTMYECKHE CBEICHUS
IIPUKJIATHOTO M TIOWCKOBOI'O XapaKTepa, KOTOpPblE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocJeayrouero Beidopa npogeccu. Bo3MokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSAMU, TIOTYYCHHBIMU OOYYArOIIUMUCS TPU U3yYEeHUH (PU3UKU, XUMHH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpamMmbl IO yuyeOHOMY mpeamery «buosiorus» oTpakaeT CUCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alllH,
SBOJIIOLIMM OPTraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHs OHOJOTHYECKOTO Pa3HOOOpas3us
mwiaHeTtl. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJIEKYJISIPHOW M KIJIETOUHOM Ouosoruw,
SMOpHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHMH U CUHTETUYECKOU
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOnblii npeamer «buonorus» mnpusBaH o0ecneduTbh OCBOEHUE OOYUYaIOUIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIOB U MpaBW, JIeXKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOI KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIONINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEOBAaHHUSIX B OHOJIOTHUH, MPUKIATHBIX acleKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuTHS M MOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOrUu
Hapsy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAHOBJICHUS W Pa3BUTHUS TOW WM MHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

HOEJIX U3YYEHUA YYEBHOI'O IIPEJIMETA «BHOJIOI'US»

Lenp n3yuenust yuebHoro mpeamera «buonorus» Ha yriyOoaéHHOM ypOBHE — OBIIAJICHHUE
00y4aromUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OPraHM3al[id KMBBIX CHCTEM
pasHOro paHra ¥ NpuoOpeTeHHe YMEHHI MCIIOIBb30BaTh STH 3HAaHHUS B ()OPMHPOBAHUHN HHTEpECa
K OIpeneiéHHON 001acTu Mpo(eCcCHOHAIBHON IeATEILHOCTH, CBA3aHHON ¢ OHOJIOTHMEH, MIH K
BBIOOPY Yy4eOHOTO 3aBeACHHS IS TPOIOJKEHUS OMOJIOTHYECKOr0 00pa3oBaHHs.

JlocTmxeHue e u3ydeHus: ydeOHoro npeamera «buosorus» Ha yriryOJIEHHOM ypOBHE
o0ecIieunBaeTCs PEIICHUEM CIISIYIONINX 3a/1a4:

OCBOCHHEC  OOYYAIONIMMHUCS  CHUCTEMbI  OMOJOrMYECKMX 3HAHMHA: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIEMIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBHJaXx,
COCTAaBJISIIONUX  COBPEMEHHYIO) C€CTECTBCHHO-HAYYHYK) KapTUHY MHpa, O CTPOCHHH,
MHOTO00pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPTaHU3M, MOMYJISIINS, BH]I,
ouoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHIX B
OHOJIOTHH;

O3HaKOMJICHHE  OOyd4armuxcs ¢  METOJaMH  TIO3HAHUS  KMBOH  TIPUPOJBI:
HCCIIEIOBATEIL,CKUMHU METOIaMU OMOJIOTMYECKUX HAYK (MOJIEKY/ISPHOM M KIETOYHOW OUOJIOTHH,
SMOPHOJIOTUN U OHOJIOTMH Pa3BHUTHUS, TCHETUKH U CEJICKIINU, OMOTEXHOJIOTUH U CHHTETHUECKOU
OMOJIOTUH,  MAJCOHTOJIOTUH, 3KOJOTHMH); METOJaMH  CaMOCTOSTCIILHOTO  MPOBEACHUS



OMOJIOTUYECKUX HCCIIEJOBAHUN B J1a0OpaTopuu M B Mpupoje (HAOIoAeHUE, H3MEpEeHHE,
HKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZicHuEe OOYYArOIIUMUCS YMEHUSIMH: CaMOCTOSATENBHO HAaXOIUTh, AHAJIU3HPOBATH U
MCI0JIb30BaTh OMOJIOTHYECKYIO HH(POPMALIUIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOJIOTUEH 1
CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJIOTHM W  COIMAJIbHO-
HSKOHOMHYECKUMHU W SKOJOTHYECKHMMH TPOOIIEMaMH YeJIOBEYECTBA; OLEHUBATh MOCIEICTBHS
CBOCH JEATENFHOCTH 10 OTHOIIEGHHIO K OKpY)KAIoUIe NPHUPOIHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXAIOIIUX JIIOJIeH; OOOCHOBBIBATH M  COOJIOAATH  MEpPHI
npo(MITakTUKA WH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEICHUS B NPUPOAE M 0OECIeUeHUs
0€30MacCHOCTH COOCTBEHHOU KHU3HEIESSATEILHOCTH B UPE3BBIYAHHBIX CUTYAIHAX MPHPOJHOTO U
TEXHOTEHHOTO XapaKkTepa; XapakTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITHUS B 00JAcTH
OUO0JIOrUH;

pa3BUTHE Y OOy4arOLIMXCAd MHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITHSMHA W COBPEMEHHBIMH HCCIICIOBAHUSIMH B OWOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HCCIEIOBAHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICOBAHUM, pelIeHNs] OWOJIOTUYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIHTaHUE y OOYJaIOUINXCSl IEHHOCTHOTO OTHOIIEHUS K JKMBOW TPUPOJE B IEIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TE€HETHYECKOH
TPaMOTHOCTH, OOIIeH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

nproOpeTeHne 00yJarOIUMHUC KOMIIETEHTHOCTH B PAIlHOHAIILHOM TPUPO/IOTIONB30BaHUH
(cobmiofilenne MpaBWJI TOBEACHUS B TPUPOJIE, OXpPaHbl BHUIOB, HIKOCHUCTEM, OHOChEpHI),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 3J0POBBS OKPYXKAIOMIUX JIOACH (COOMIONEHUS Mep
npoduIaKTUKK  3a0oJieBaHWM, oOecmieueHre  OE30MaCHOCTH  KU3HEACATEIBHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUHN ¥ YMEHUI B MIOBCETHEBHOM JKU3HU;

CO3/IaHUE YCIOBHW JUISI OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS HMHIUBHUIYaTbHON
00pa3oBaTeIbHOW  TPAEKTOPHH, CIIOCOOCTBYIOIICH MOCIEIYyIomeMy MPOQPecCHOHATHBHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHJIMBUAYAJIBbHBIMA HHTEPECAMU M TMOTPEOHOCTIMU
peruoHa.

MECTO YUEGHOI'O IPEJIMETA «BUOJIOI'USI» B YYEBHOM IIJIAHE

OO01ree 4yuCIIO 4YacoB, OTBEIEHHBIX Ha HM3ydeHHE OHOJOTUU Ha YIIyOJIEHHOM YPOBHE
cpenHero oOmiero obpaszoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

Otbop opraHu3anMoOHHBIX (GOpPM, METOJAOB U CpeAcTB oOyueHuss OUOIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CeU(HUKU €ro COJAepKaHUS U HAMpaBICHHOCTH Ha MPOJOJLKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsAX CPEJHEr0 MpPOGECCHOHATHHOTO U BBICIIETO
oOpa3oBaHusl.

OO0s13aTeNbHBIM YCIIOBUEM MpU OOy4eHUU OHMOJOTHH HA YIIyOJIEHHOM YpPOBHE SIBISETCS
MpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pabor. Taxxke ydactue oOydarommxcs B
BBITIOJIHEHUM TIPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpEJIeNIIeTCS y4YUTENeM Ha OCHOBE HMEIOIIUXCS MAaTepHAbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKAHHME YYEBHOI'O ITPEJIMETA
10 KUIACC

CopepxaHue INpOrpaMMbl, BBIJCJIEHHOE KYpCcuU8OM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHass OMOJOTHS — KOMIUIEKCHAas Hayka. KpaTkas wcropusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBAHUS B OMOJIOTHU.

3HavyeHne Ouosorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESITeIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOJIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, V. I'apseii, .
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuisl u cxempl: «CBsA3b OMOJOTHM € JPYrUMHU Haykamu», «CucremMa OHOJIOrHYeCcKHUX
Hay[()).

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTeMbl Kak MpeAaMeT n3ydeHus ouosoruu. CBONWCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHMU3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

VYpoBHM OpraHM3ali >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepnsiit. [Ipoueccel, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIX cucteM. Meroabl Ouonorndyeckoil Hayku. HaGmronenue, usmepenue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yJbTaToB. [IpuuMHBI MCKAaKEHUS PE3yJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumet u  cxembl: «OCHOBHBIE TPU3HAKK >KU3HU», «bHonOrnueckue cucTeMbI»,
«CBOMCTBA KUBOU MaTepun», «YpOBHH OpraHU3ALMM KUBOU MPUPOJIbI», «CTpOEHHUE )KUBOTHOU
KIeTKN», «TKaHWM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUYECKOTO  OpraHuM3Mar,
«buoreonenos», «buocdepa», «MeTo bl U3YUEHUS KUBOI IPUPOIBI».

O6opynoBanue: 1abopaTOpHOE 000PYAOBaHUE IS POBEACHUS HAOMIOACHUH, U3MEPEHHUIH,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcrnonb30BaHHE Pa3TUYHBIX METOJOB IMPU HM3YYEHUU MKUBBIX
CUCTEMD.

Tema 3. buosiorust KjieTkun



Knerka — cTpyKTYpHO-(QYHKIIMOHANbHAs €AMHUIA KUBOTO. VICTOPHSI OTKPBITHS KIICTKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOMN KIIETOYHOU Teopuu.

MeTtoapl MOJIEKYJISIPHOM W KIETOYHOH OHMOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvroe (npusicuzneHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuier 1 cxembl: «CBETOBOH MHKPOCKOI», «IJIEKTPOHHBIH MUKPOCKOI», «McTopus
Pa3BUTHS METOJ0B MUKPOCKOTTHI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENaparbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas pa6ora «l3yueHue MeronoB KJIETOYHOM Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennuanbaoe nentpudyruposanue, [1LP)».

Tema 4. XuMnuyeckasi opranu3anms KJIETKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPAMHKPOAJIEMEHTHI. Bona u e€ posb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buonorndeckue noaumepsl. benkun. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue Gpynkiuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHOcaxapuibl, AUCAXapHIbl, OJWTOCAaXapuabl W ToJucaxapuibl. OOmmii
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlunuger.  T'mppodunbHO-THApOodOOHBIE  cBoiicTBa.  Kitlaccudukanus — JUIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢ynkiuu aunuaos. Oouue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxkneunossie kuciotel. [JHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykieoTuuapl.
[Tpunnun kommiementapuoctu. IlpaBmio Yapradda. Crpykrypa JIHK — nBoiiHas crnmpalis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moiiekyne AT®. buonoruyeckue
¢byukiuun  AT®. BoccraHoBieHHbIE TNEPEHOCUMKHM, UX (QYHKIUHM B KIeTKe. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: OMoXxuMuyeckue M OHOPU3NYECKUE HUCCIIEOBAHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenuposanue cmpykmypol u  QyHKyuil
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ionunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMUYECKMX 3JIEMEHTOB B  HEXKHBOW IPUPOIEY,
«PacrpeneneHne XMuMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIE».



Tabmuier u cxembl: «[lepuonudeckas TabnuIa XUMHYECKHUX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocTaBe OpraHuzMoB», «CTpoeHHE MOJEKYIbl OenKa»,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpoeHHEe MOJEKYN YriieBoaoB», «CTpOeHHE MOJIEKYI
nunuoB», «HykinennoBbie Kucnoto», «CtpoeHue Mosiekyisl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHUE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHII».

JladopaTopHas pa6ora «lccienoBanue HYKJIEMHOBBIX KHCJIOT, BBIJCICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel KIETOK: SyKapuoTHueckas M INpokapuoTHueckas. CTpyKTYpHO-(YHKIIHOHAIbHbIE
00pa3oBaHus KIETKHU.

Crpoenne mnpokapuoTHdyeckol kieTku. Kierounas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre u GyHKIMOHUPOBAHUE dYKapUOTHYECKOW KieTku. Ilna3marnueckas memOpaHa
(mna3manemma). CTpykTypa IU1a3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BelIECTB 4epe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, aronuTos3. DKk301nuTo3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. Iluto3ons. [luTockener. [IBmwkenue uuromnasmbl. OpraHouJbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMOCBA3b OJHOMEMOPAHHBIX OPTraHOMJIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWAbl KIETKWA: MHUTOXOHJPUHU, TIIACTUIBL. [Ipoucxoswcoenue
mumoxonopuil u naacmud. Cumbuoecenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

Hemem0Opannbie opranousl kietku CtpoeHue u QPyHKIUU HEMEMOpPAHHBIX OPTraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku nuTormiazmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIINIKA, UX CTPOECHUE U (DYHKIIHH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBL. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  Bikmtouenus. CpaBHHTENbHAas ~ XapaKTEpPUCTUKA  KIETOK  JYKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIETKH», «CTpOeHHE >KUBOTHOM
KIeTkn», «CTpoeHUe pacTUTENbHON KIeTKU», «CTpOCHHE MUTOXOHAPUU», «Snpo», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpENapaTrbl PpPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «l3ydenne cTpoeHus KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yuyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopHas padora «lccienoBanue miasMoiin3a U AEMJIa3MOJIM3a B PACTUTENIbHBIX
KIIETKax».

IIpakTuyeckas padora «l3yyeHre IBMKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccuMWIALMS U AUCCUMUIISIUS — JBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BELIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[IepBUUHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHMHTE3. AHOKCUCeHHbIU U
oxcuzenHvlll omocunmes y oakmepuil. Ceemocoouparowjue nuUeMeHmvl U NUSMEeHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHUHTETUKOB:  HUTPUUIHUPYIOLINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AmnaspoOnble opraHu3mbl. Buapl Opoxxenus. IIpoaykTsl OpokeHHs M UX HCIOJIb30BAaHUE
4eJ0BEKOM. AHa’poOHbIE MHUKPOOPIaHU3Mbl KAaK OOBEKTbl OMOTEXHOJOTMM U BO30yAUTENIN
0ose3Hei.

A>poOHBIE OpraHu3Mbl. OTambl 3HepreTudeckoro obmeHa. IloaroToBUTENbHBIN 3Tall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe okuciIeHUE, WIA KICTOYHOE JbpIXaHHe. POJIb MUTOXOHIpUI B Ipoueccax
Ouosornyeckoro okucieHus. lluxknmyeckue peakuuu. OxkuciaurenbHoe (GochopuiimpoBaHUe.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpamun

[Hoptpetsr: k. Ilpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DOurensrapar, 11
Mutuem, I'. A. 3aBap3uH.

Tabmuupel u cxembl: «DoTocUHTE3», «DHepreTndeckuil obmen», «buocuHTe3 Oenka»,
«Ctpoenue pepmMeHTa», «XeMOCHHTE3».

O6opynoBaHue: CBETOBOMH MHUKPOCKOI, 000PYI0BaHHUE /sl HPUTOTOBICHHS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass pabGora «l3yueHHe KaTaJUTHYECKOH aKTUBHOCTH (hepMeHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopnass padora «l3ydeHue (HEpMEHTATHBHOTO PpACIICIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIIBHBIX U JKUBOTHBIX KJIETKaX».

JlaGopaTopHasi padora «CpaBHEHHE TPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi pa6ora «CpaBHEHUE MTPOIECCOB OPOKECHUS U JBIXAHUSY.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuun matpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnoptHeix PHK B OnocunTeze Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapHoOT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymnsius oOMeHHBIX MpolieccoB B kieTke. Kierounblili romeocTas.

Bupychl — Heknerounsle (popMbI KU3HU U 0OIUraTHbIE mapa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHble 3a0oyieBaHMs —4elloBeKa, KWUBOTHBIX, pactenmit. CIIMJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u anaruz bonvuux maccusos («bigdata») cmpyxmypnoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocobovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmdyeckuid kom», «Bupych»,
«bakTepuodaru».

IpakTuyeckas padora «Co3gaHue MOJEIN BUpyCa».

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounslii mukn, ero mepuoabl u perymsuusa. Murepdasza u muros. OcobeHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK -  penukanusa.  [lpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUN. JMIUIOWIHBIM M TarulouIHBIA HaOOPBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinerku — muto3. CTaauM MHUTO3a W MPOUCXOALIME B HUX MPOUECCHL. THIBI
Muto3a. Kapnoknnes n nutoknnes. bruonornueckoe 3HaueHHE MUTO3A.

Perymsimust MutoTHUeckoro mukiaa KieTku. [IporpamMmmupyemasi kierodyHas rubenp —
aronTos.



Knerounoe siipo, XxpoMocoMbl, (pyHKIMOHAIBHAS TeHOMUKA. Mexanuzmuvl nporughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{upposas xiemxa» — 6uoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpauuu

Tabmumer u cxembl: «KH3HEHHBIH MUK KICTKH», «MuT03», «CTpOEHUE XPOMOCOM>,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOW MHMKpPOCKOI, MUKporpenaparel: «MHTO3 B KiIeTKax KOpemika
J]yKa)).

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopHasi padora «HabmoneHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JykKa (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U KU3HEAEITEIbHOCTH OJHOKIETOYHBIX OopraHu3MoB. bakrepuu,
apxeH, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTUcThl. KoloHnanbHble
OpraHU3MBlI.

B3anMocBsI3bp yacTell MHOTOKJIETOYHOTO OpraHn3Ma. TKaHW, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuit. Tumsl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHasA, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX MW  4YeJlOBEeKa. THUIBl JKMBOTHBIX TKAaHEW: DIUTENIHAIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIHUH U PacHOIOKEHUs
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3MoB. Kapkac pacrenuid. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHbIX. HapyXHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COCAUHEHUS
KOCTEH.

JIBukeHre opraHu3moB. JIBIJKEHHE OJHOKJIETOUHBIX OpraHu3MoB: amEOOMAHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX M UeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranune opranusmos. llornomenrne BoAbl, YrJIEKUCIOr0 ra3a 1 MUHEpPAJIbHBIX BELIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOIO Tpakrta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jpixanue oprann3moB. Jlpixanue pactenuid. [[pixanue xuBoTHbIX. [uddy3us razos uepes
MOBEpXHOCTh KJeTkH. KoxkHoe npixanue. JlpixatenbHas nmoBepxHoOcTh. XKabepHoe U nérouHoe
IbIXaHue. JIpIXaHME IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BelecTB y OpraHusMoB. TpaHCIOpTHBIE cHCTEMBI pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCJIOXXHEHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Boinenenne y opraHusmoB. Beinenenue y pacreHuil. BelaeneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAaHU3Mbl pabOThl OpraHoB BblJeNeHUsA. CBsA3b MOJIOCTH TeJla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MoOB. 3alllUTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl Oakrepuil u
LUCTHI NPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa nmaccuBHOM 1
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeT€HHbIM  cnenuduyeckuii UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxkxumocTs © perymsiuus y OpPraHu3MoB. Pa3fapaXxumocTh Yy OJHOKIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cuctema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrtema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHUE CTPOEHUs] HEPBHOM CHUCTEMBI y KUBOTHBIX. OTxemnbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['ymMopanbHas perymsiuss U SHIOKPHUHHAs CHCTEMa >KUBOTHBIX M uenoBeka. Kemessl
SHIOKPUHHON CHCTEMBI W HX TOpPMOHBI. JlelicTBMe TOpMOHOB. B3auMOCBSI3b HEpPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsr 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHHi», «CHCTEMBbl OpPraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TkaHu pacTeHHil»,
«KopueBbie cucrembr», «Ctpoenue crebus», «CTpoeHHE ITUCTOBOM IUIACTUHKHU», «TKaHU
XKUBOTHBIX», «Ckener 4yenoBeka», «llumeBapurenbHas cucrema», «KpoBeHocHas cucrema»,
«/IpixarenpHas cucrema», «HepBHag cucrema», «Koxa», «Mpblmeynas cucrema,
«BplienurenpHas cucremMa», «DHIOKPUHHAs cuctema», «CTtpoeHue MbIIbl», «MMMyHUTET»,
«KumeuHononoctHele», «Cxema NUTaHUsl pacTeHHil», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHe IUIaHapun», «BHyTpeHHee CTPOEHHE J0K/IEBOTIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHasg cucrema nrun», «HepBHas cucteMa MIIEKONUTAIOLINUXY,
«HepBHas cucrema uenoBeka», «Peduexc».

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKPOIIpPENaparhl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJICThI MO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeNOBeKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIETIN TOJIOBHOTO MO3Ta Pa3InYHbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH pacTEHUI».

JlabopaTopHas padora «/I3ydeHre TKaHEW KUBOTHBIX».

JlabopaTopHas pa6ora «lI3yueHne opraHoB IBETKOBOTO PACTCHUSI».

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrioioe (BKIItoUas BEreTaTUBHOE) U 10JI0Boe. Bupl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkenue. llonoBble kieTku, wnM ramersl. Meio3. Craguum Meho3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buosornueckuii cMbIca MeH03a U ITOJIOBOIO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe  pasButue. ['amMeroreHes y JKMBOTHBIX. [loJOBBIE — Keye3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

OnonoTBOpeHHEe M 3MOPHOHANIBHOE pa3BUTHE >KMBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOJIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenez — o0na usz enasnvlx npooaem smopuonocuu. Konyenyus mopghozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIUCTKOB. B3anMmHOE BIMsAHHE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOPHOHAIBHOE PA3BUTHE PA3IIMYHBIX (DAaKTOPOB OKPYXKAIOIIEH CPEIbl.

Poct um pa3Butue >xuBOTHBIX. [locTomMOpuwonanmpHBI Tiepuon. [Ipsmoe u HempsMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpPbl pEryidlUd pocTa >KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasputue pacteHuil. ['amerodputr m cnopodur. Melo3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJIsIUN OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuuel n cxemsl: «BereratuBHoe pa3MHOKeHHE», «THUIbI OECIONOr0 pa3MHOXKEHUS»,
«Pa3MHOXX€HHE XJaMUJIOMOHAAb», «Pa3MHOXXEHHUE HBIUVIEHBI», «Pa3MHOXKEHHE THAPBI»,
«Melio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE SNULEKIETKH M CHEPMaTO30MIa»,
«OcHOBHBIE cTaauM OHTOreHe3a», «lIpsmoe m Hempsimoe pas3BuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butue capanum», «Pa3Butue narymku», «J[BoifHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX
pacteHuii», «CTpo€HHE CEeMSIH OJHOJOJIbHBIX U ABYIOJBHBIX pacTeHUN», «KU3HEHHBIM LUK
MOpCKOM  KamycTbl», <«OKH3HEHHBIH UK Mxa», <«KU3HEHHBIM LMK ManoOpOTHHUKAY,
«KW3HEHHDBIN [TUKII COCHBIY.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpEnapaTsl SHlEeKICTOK U CIIepMaTO30U/I0B,
MoJenb <MK pa3BUTHSA JIATYILKA».

JlabopaTtopHasi pabora «l3ydyeHue CTpPOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BblsiBieHME NPU3HAKOB CXOJCTBA 3apOAbIINIEH [O3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOMEHHUS BBICIITUX PACTEHUL.

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHUS M PAa3BUTHS T€HETHKH Kak Hayku. Paboter I. Mengens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETHYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI, ajlIe/IbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUM, TUTOJIOTHYECKHM, MOJIEKYJIIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosgsnos, H. U. Basusnos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPELTUBAHUS».

JladopaTopHas pa6ora «/[po3oduia Kak 00bEKT TCHETHICCKUX HUCCICTOBAHUL.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKOH €IWHOOOpasws
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. Bropoi 3axkoH MeHaens — 3aKoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpoMexyTOUHBIT XapakTep HaCJIEIOBAHHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JuruOpugHoe ckpemmBaHue. TpeTudt 3akoH MeHzaens — 3aKOH HE3aBHUCHMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HacienoBanue npu3HakoB. Pabotel T. Moprana. CreruieHHOe HaclieJoBaHNe
IFE€HOB, HAPYIIECHUE CLCTUICHUS MEX Iy F'eHaMH. XpOMOCOMHasi TEOpHUs HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBII MEXaHHU3M OIpEAENICHUs Ioja. AYTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak menoctHas cucrema. llnelloTponus — MHOXECTBEHHOE JCMCTBHUE TEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

I'eHeTnyeckuil KOHTpOJIb pa3BUTUSL PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TaKKe
(U3MONOTMYECKUX TPOIECCOB, TMOBEACHUS U KOTHUTUBHBIX (GyHKIuA. [eHeTnueckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3uT» U «XO3IUH —
MUKpOOHOM». ['eHeTHYecKre acieKThl KOHTPOJIA U U3MEHEHUs HacJeICTBEHHON nHpopMauu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuier u cxembl: «[lepBbiii 1 BTOpO#l 3akoHBI Mennensi», «Tperuii 3akoH MeHaens»,
«AHanuzupyollee ckpemBanue», «HenonHoe noMuHupoBanue», «CLenjaeHHOE HACIE10BaHNe
MPU3HAKOB y Ipo30oduibi», «['eHernka mona», «Kapuotum uenoseka», «Kapuorum 1po3oduis»,
«Kapuotun nruner», «MHOKECTBEHHBIM aJUIeIU3M», «B3auMoeliCTBHE T€HOBY.

O6opynoBanue: MOJENb ISl AEMOHCTPALMU 3aKOHOB €IUHOOOpa3wsi THOPHUIIOB IEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacjeA0BaHus PU3HAKOB, MOJIENb JUIsl JEMOHCTPALUU CLIETUICHHOTO HACJIEIOBAHUS IIPU3HAKOB,
CBETOBOI MHUKPOCKOTI, MUKponpenapar: «Jlpo3oduma».

IIpakTnueckas padora «lI3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOIO CKpEIIMBAHUS Y
TPO30(QHITBI».

IIpakTnueckas padora «l3yuyeHue pe3ynbTaToB AUTMOPUIHOTO CKPEIIMBAHUA Y
Ip030(UITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna v cpenbl npu GopMmupoBaHuM (eHotuna. M3mMeHYHBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MEHYMBOCTh. Ponb cpeabl B popMUPOBaHUU MOIUGPUKAMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTununueckas W3MEHUYMBOCTh. (CBOMCTBA TE€HOTUIIMYECKOM W3MEHYMBOCTH. Busbl
FeHOTUITNYECKOW N3MEHUNBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatnBHAsT M3MEHYMBOCTh. MEW03 M TOJOBOW MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass W3MEHUYMBOCTb. BHIbl MyTranuii: T'e€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTMYECKUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 9nNUSEHOMUKA, PONb INULEHEeMUUeCKUX (QaKkmopos 6 HACIe008aHUlU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuiplr 1 cxembl: «Buabl u3MeHUUBOCTH», «MoaupukaluoHHAs W3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomoTBopeHue»,  «l eHeTHYecKue
3a00JieBaHUS YellOBeKa», «Buapl MyTanui».

O6opynoBaHue: >XKUBbIE M TepOapHble H3K3eMIULSIPbl KOMHATHBIX PACTEHUH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnass paGora «lccrnemoBanue 3aKOHOMEpPHOCTEH  MOJIU(DUKAIMOHHOU
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psiia U BapUallMOHHOW KpPUBOM».

IIpakTuuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpenaparax)».

Tema 14. I'eneTnka yesioBexka

Kapunotun denoBeka. MexayHapoaHas IporpamMma MCCIEIOBAaHUS TIE€HOMa 4YeJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeTUUecKuid. COBPEMEHHOE OIIPENIEIICHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacimeaCTBEHHOM MPEApPaCOOKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKH B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCylbTHUpoBaHue. CTBOIOBbIE KIETKH. [IOHATHE «TeHEeTHYEeCKOro rpy3a». ITHYECKUE acIeKThl
HCCIIEI0OBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpbl MOBHINICHHONW YYBCTBUTEIBHOCTH YENIOBEKa K (DU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «KapuoTun uenoBeka», «MeToabl M3ydeHUsS TE€HETHUKH YeIOBEKa»,
«['eneTnueckue 3a00J€BaHUs YETOBEKaA».

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHON».

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanusi ¥ ceneKuus. 3apokJeHUE CceleKUMd U JoMectukauuu. Yuenune H. W.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOT00Opa3us KyJIbTYpHBIX pacTeHui. Ponb cenexunu
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Metopl cenekMoHHOM paboThl. MckyccTBeHHBIN 0TOOP: MAcCOBBIM M MHIMBUYaTbHBIM.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJICKIIMOHHOW paboThl. PammanuoHHBIA 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenue monumiaounoB. BuyrpuBumoBas rubpuauszanus. bIM3KopoacTBEHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
YKUBOTHBIX. «3eN1€Has pegonoyus».

CoxpaHeHHe U W3Y4YEHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH U HUX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaejieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiet 1 cxembl: «LIeHTPBI MPOUCXOKACHUS U MHOTO0Opa3Usl KyIbTYPHBIX PACTEHUIN»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOAbl CeneKIn»,
«Otnanénnas rudpuanzanus», «MyrareHes3».

JlabopaTopHasi padora «/3yueHue copToB KyabTYypHBIX PAaCTEHMH W MOPOJ JOMALIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI».

IMpakTHyeckas padora «[IpuBuBKa pacTeHUN».

Ikekypeust «OCHOBHBIE METOJbI U JIOCTUKEHUS CEJEKIIMH PACTEHUM U >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO0351ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPa)».

Tema 16. buoTexHo10rusi M CHUHTeTHYECKAs OMOJI0T U

OOBEKTHI, HCHOJb3yeMble B OHMOTEXHOJIOTHMH, — KJIETOYHBIE M TKAaHEBBIC KYJIBTYPHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOJIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT M BUTAMUHOB.

Cozlanue  TEXHOJOTMH W MHCTPYMEHTOB  II€JICHANpPABIEHHOIO  W3MEHEHUS WU
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeToapl KyJabTypbl KJIETOK M TKaHEW PAacCTEHUM M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTIOHATILHLIX aHmumein 8 meouyure. VICKyCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIIUsST SUNEKIETOK W KJIOHHPOBAaHUE >KWUBOTHBIX. MeTOJ TpaHCIUIAHTAIMH SACP
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U TeHHasi MH)KeHepHsl. VICKyCCTBEHHBIM CHUHTE3 IéHa M KOHCTPYHMpPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue ouotexnosoruu. [loctrenomuas mudposas meauimua. [11[P-nmuarnocruka.
MeTa0010MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 IPOTeOMa YeJI0BeKa /7Sl OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COuYeTaHHMEeM TEXHOJIOTHl TpEXMEpPHOro OWONPHUHTUHTA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BaKIMH C IENbi0 oOecredeHuss KOMOMHMPOBAHHOM 3allUThI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMmoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet  u  cxembl:  «Mcronb3oBaHHE  MHUKPOOPTaHM3MOB B MPOMBIILIEHHOM
pou3BOJACTBe», «KilerouHas nuwxeHepus», «I'eHHass HHXEHEPUsI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTUU.

IIpakTHyeckas padora «[loayyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «bHOTEXHONIOTHS — BaKHEHIIash MPOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHne U pa3sBUTHE IBOJIOLMOHHBIX NPEACTABJICHUNA B 0M0JI10THH
OpomonmonHas Teopus Y. lapeuna. [Ipeanocsliky BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxkymue cwibl 3Bojrouud BuaoB 1o Y. JlapBuHy (BBICOKAass HMHTEHCHUBHOCTh
Pa3MHOXKEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopru 3Boronuu (CTD). HelrpanbHast TEOpHs 3BOIIOIUH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Hoptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoil npuponsl (o K. JluaHero)», «JlecTHHIA KHUBBIX
cymectB (mo Jlamapky)», «MexanuzM (GHopMHpPOBaHHS TNPUCHOCOONEHUN Yy pacTeHUd u
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®DopMbl 00prOBI 3a cymecTtBoBaHue», «llopoapl TomyOeit», «MHOTrooOpasue
KYJIBTYpHBIX (hopM KarmycTsl», «Ilopofpl JoOMamHUX KUBOTHEIX», «CxemMa 00pa30oBaHHS HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMSI JBMXKYIIUX CHUJ 3BOJIOUUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU SBOTIOLIUH.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[Monmynsiust kak »reMeHTapHas enuHuna sBomouud. COBpEeMEHHBIE METOJAbl OIEHKHU
FeHETUYECKOTO pa3HO0Opa3us U CTPYKTYphI nonyisaiuil. 3smeHeHune reHopoHaa MOMYISIIUY KakK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (GakTOPbl (ABWKYIIME CHJIbI) SBOJIONMHA. MyTallMOHHBIA TIPOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoB — ciydaifHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murpamuu. M3omsamus  TOMyISITUi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii 0TOOp — HampaBisiioliuid  gaktop 3Bosonud. POpMbl €CTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U ABOJIOLUS COLIMAILHOTO MOBEJCHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCT, OpPraHW3MOB KakK pe3yiabTaT MHKPOAIBOJIIOLMU. Bo3HUKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y oOpraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OHOXUMUYECKHE, IOBEIACHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOIIOIUU.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
aljonarpuyeckoe (reorpaduueckoe), CHUMIATPUUYECKOE (IKOJIIOTUYECKOE), «MTHOBEHHOE»
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHONW OHMONOTMM B pa3pabOTKe HAYYHBIX METOJOB COXpPAaHEHMS
6nopazHooOpazus. MUKPOIBOJIONUS U KOABOJIOLUS IMApa3sUTOB U MX X03s5i€B. MeXaHHU3MBbI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuie! u cxeMbl: «MyTalmoOHHAsE U3MEHYUBOCTEY, «[loMynsnoHHas CTPYKTypa BUAA»,
«CxemMa mposiBIeHUS 3akoHa Xapau—BaiinOepra», «JIBHKyIIHE CHJIBI  DBOJIOIUUY,



«JKOJIOTHYECKasl H30JSIIUSA TOMYIAUUNA ceBaHCKOW ¢openn», «['eorpaduueckass H30JSAIHS
JTUCTBEHHUIIBI CHOMPCKON M JTUCTBEHHUIIBI JaypCcKoi», «IlomynsiuoHHbIE BOJHBI YUCICHHOCTH
XMUIIHUKOB M kepTB», «(CxeMa JEHCTBUS €CTECTBEHHOro oTOopa», «®dopmbl OOprObI 3a
CYLIECTBOBAHUEY, «MunycTpranbHbIi MEJAHU3M», «Kusbie HICKOIIa€MBIEY,
«[TOKpOBUTEIILCTBCHHAST OKpacKa >KHMBOTHBIX», «[Ipeaympexaaromias oOKpacka >XHBOTHBIX,
«@u3uosiornyeckue aganraquu», «IIpucnocoOIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Bugbl-gBoiinuku», «CrpykTypa Buaa B mnpupojae», «CrnocoObl
BH000pa3oBanus», «['eorpaduueckoe  BumooOpasoBaHWEe TPEX  BHJIOB  JIAHJBIIICH»,
«DKOJIOTHYECKOE BH000pa3oBaHre BUAOB cHHHI», «[lomuruionasl pactenmii», «KamycTHo-
peIeUHbIN THOPUI».

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydelsia MTHUI[ U 3Beper C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBieHHe U3BMEHYUBOCTH Y 0COOEH OJTHOTO BUIA».

JladbopaTtopnas padora «[IpucrnocoOneHuss OpraHU3MOB U WX OTHOCHUTENIbHAs
11eTIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHEeHUE BUOB [0 MOPHOJIOTUYECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo1onus U €€ pe3yJIbTaThl

Merto1pl H3ydeHus: Makpo3BoJtouu. [laneoHTonornueckre MeTo bl U3y4€HUS 3B OJIIOIHH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue wmeroapl wusydeHus osBomouud. CpaBHeHue ¢Gopsl U (ayHBI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBLHO-MOP(OJOIrMUECKHE METOJbl HU3YyYCHMs SBOJIIOLUU.
I'eHeTHUeCKHE MEXaHU3MbI 3BOJIIOLIMU OHTOT€HE3a U MOSIBJICHUS 3BOJIIOLMOHHBIX HOBLIECTB.
I'oMonoruuHbIle U aHAJOIMYHBIE OpraHbl. PyauMeHTapHble OpraHsl U aTaBU3Mbl. MOJIEKyJIsIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MyTaIlMH U BOJIIOLMS FEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWja)  JBOJOUMH.  [lpumyun  cmeHvl  YHKYuUI.
HeoOGpatumocts 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB BOJIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupl u cxempl: «OUIOreHETUYECKUN PSIL JIOIIAN», KAPXEONTEPUKC», «3Bep0o3yOble
aepel», «Crerounedans», «Punnogurer», «CeMeHHbIE MAaNOPOTHUKN», «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTel», «HavanabHble cTaguu 3MOPHOHAIBLHOTO
pa3BUTHSL  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHbIE M  aHAJIOTMYHBIC  OpraHbI»,
«PynumeHTbI», «ATaBU3MBI», «XPOMOCOMHbIE HA0OpBHl uelOBeKa M IIUMMaH3e», «[J1aBHbIE
HaNpaBJIeHUs IBOTIOIUNY», «O0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIGKLUH, repOapuu, MYISDKM HCKONAeMbIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTe3sl NPOMCXOKIEHMS JKUM3HM Ha 3emie. AOHWOTeHe3 M TMaHCIEepMUs.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHbIE 3Tanbl HEOPraHUYECKOU IBoJtOLMHU. [ImaneTapHas (reojorudeckast) BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Onapuna, rumote3a mepBuyHOro OympoHa J[Ix. XoijeiHa, reHeTHYecKas
runore3a I'. Mémnepa. Puboszumbr (T. Yex) u rumorteza «mvupa PHK» V. T'mnbepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emnu u Meroapl €€ u3ydeHus. Vckomaemble OpraHmdyeckue OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAass W aOCOJIIOTHAs  T€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavaneHble aTanel opranndeckoil sBoJitonuu. llosiBieHue M 3BOIIOLUS HEPBHIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emuie coobmectB. Crpomarosutel. [Ipokapuotsl u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOreHe3). DBOJIIOLIMOHHOE MPOUCXO0KJIEHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATamnbl 3BOJIONUU BBICHIMX pacTeHHd. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcCHOBHBIE ATamnbl 3BOJIOLUUU KUBOTHOTO MHUpa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emiie TI0 ApaM | IepuoJam: apXe, MpoTepo30il, Maaeo30M, ME30301,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHME: €ro YCJIOBHUS U BIUSHUE HAa Ta30BbId
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHUSI — SKOJIOTMYECKHME KpU3HChbl npouuioro. [IpuumHbl m crnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. IIpuHuumel knaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Peau, JI. Cnamnannanu, JI. [Tactep, M. . Meunukos, A. 1. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuier u cxembl: «Cxema omnbita @. Pequ», «Cxema ombita JI. Ilactepa mo uszyueHuro
caMo03apoJieHus ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «Drtansl Heopranuueckou
sBoNIOLIMKN», «['eoXpoHoslornyeckas Imkana», «HadalbHble 3Tanbl OPraHUYECKOM 3BOJIOLUN,
«Cxema o00pa3oBaHUsl DHyKapuoT myTéM cuMOMorenesa», «CucremMa >KHBOM MPUPOIBI»,
«Ctpoenue Bupyca», «Apomopdosbl pacTeHui», «PuHHOPUTHI»,  «OIHOKIETOUHBIE
BoJOpocan», «MHOroknerounsle Bojopocian», «Mxu», «llanopoTHuku», «I['oJoceMeHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHA JKUBOTHOIO MHpa»,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteiimme», «Kumeunononoctasie», «[lmockue uepBu»,
«YieHucTOHOTHE, «PpIOBI», «3EMHOBO/IHBIEY, «[Ipecmbikaromuecs», «[ITune,
«Mnexonutaromue», «Pa3Burhe JKM3HM B  apXxeWckod dpe», «Pa3BuTue IKU3HM B



MPOTEPO30MCKON dpe», «Pa3BuTHE JKH3HU B MAaNeO30MCKON 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »KU3HM B KaillHO30MHCKOM »3pe», «CoBpeMeHHas cHCTeMa
OPraHUYECKOTO MUPa».

OGopynoBanue: repOapuy PACTCHH Pa3MYHBIX OTJENIOB, KOJUICKIIUA HACEKOMBIX,
BIIQXKHBIC IPENaparhl XKUBOTHBIX, PAaKOBUHBI MOJLIIOCKOB, KOJUICKIIMH HTJIOKOXKHX, CKEJICTHI
MMO3BOHOYHBIX JKMBOTHBIX, Yydeja NTHI[ M 3BEPEH, KOJUICKIIMH OKAMEHEJIOCTEH, TOJIE3HBIX
HCKOIIAeMBIX, MYJISDKH OPTaHHYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas jgabopatopHasi padora «MojenupoBanue omneiToB Mmuiepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSAMHCHHI B IEPBUYHOM aTMochepe».

JladbopaTtopHasi padGora «l3ydeHue W ONUCAaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB.

IIpakTnueckas pabGora «l3ydeHne ocOOEHHOCTEH CTPOEHMSI PpACTEHMH pa3HBIX
OT/IETIOB».

IIpakTHyeckasi padora «3yueHne 0coOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX Y.

Tema S. IIpoucxo:kaeHue Yei0BeKa — AHTPONOreHe3

Paznensl 1 3a1aun aHTPOTIOJIOTHU. METO 161 aHTPOITOJIOT HH.

CraHOBJICHHE TIPEJCTABIICHUH O TMPOUCXOXICHHM YelIOBEeKa. Peluruo3Hbie BO33pCHHSL.
CoBpeMeHHbBIC HAYIHBIE TCOPHUH.

CxoncTtBO  4YenoBeka € KMBOTHBIMH. (CHCTEMaTHYeCKOE€ TOJIOKEHHE  YeJIOBEKA.
CBHJIETEIBECTBA  CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMH: CpPaBHUTEIBHO-MOpPdoIorHuecKue,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwxkymue cwibl  (pakTopbl)  aHTpororeHe3a:  OWOJOTHYECKHE,  COLUAIBHBIE.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMH aHTPOIIOTEHE3a. PaHHUE 4eT0BEKOOOpa3HbIe 00e3bsIHBI (POKOHCYIBI) U
paHHUE MOHTHABI — O0IIMEe MPEIKHU YeIOBEKOOOpPA3HBIX 00€3bsSH U JIt0oJIeH. ABCTPAIONUTEKH —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaHIepTalbCKui
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOMIOLUS COBPEMEHHOIO 4YenoBeka. EcrecTBeHHBI OTOOp B MOMYNALMSIX YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(exT ocHOBATENA» B MOMYSAUAX COBPEMEHHOTO YeIIOBEKA.

UYenoseueckue pacbl. [lonarue o pace. bonbiine pacel: eBpomneougHas (eBpaszuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyXarlei cpensl. Biusiaue reorpadudeckoii cpenbl U aperida reHoB Ha MOPGOIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (U3MUecKOd (OMONOTUYECKOM) aHTPOMOJIOTHH.
DOBOJIOIMOHHAS ~ AHTPOIOJIOTUS UM TAaJCOAHTPOIOJIOTHST  YETOBEUYECKUX  MOMYJISIHil.
buoconmaneHbie  UCClEOBaHMS ~ MPUPOJALI  dYenoBeka.  VccrmepmoBaHwe — KOIBOIIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeToapl  aHTPOMOJIOTUUY», «['OJOBHOM MO3T  YellOBEKa»,
«YenoBekooOpas3Hble 00e3bsHbI», «CKENeT YeloBeKa M CKeJeT MIMMIIaH3e», «PynuMeHThl u
aTaBU3MbI», «JIBWKyIlME€ CHJIBI aAHTPONOIrEHe3a», «OBOJIOLUOHHOE JPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek NpsaMoXoadIui», «/{eHHCOBCKUI YEII0OBEK»
«Heanaepranbipr», «KpomanboHIb», «lIpeaku yenoBeka», «ITambl HBOJIONMAUA YEJIOBEKa»,
«PacslI yenoseka».

O6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEIMETOB MAaTEPUATIbHON KYJIbTYPhI MPEAKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIOKETaMH MPOUCXOXKICHUS YelIoBEKa, GoTorpadriii HAXOJIOK MCKOIMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb Yeperna 4eloBeKa M yepemna MIMMIIaH3€, MOJIeNb KUCTH YeJOBeKa U
KHCTH IIUMIIaH3€, MOJIETTH TOpCca MPEAKOB YeJIOBEKa.

JladbopaTopHas padora «l3ydeHue OCOOEHHOCTEH CTPOCHHS CKejleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTuyeckas padora «3yyeHre 3K0JIOrHYECKUX aJanTalyil 4YeIOBEKa».

Tema 6. DJkoyiormss — Hayka O B3aMMOOTHOLUCHUSIX OPraHu3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W pasBuUTHE dKojorun B Tpymax A. ['ymbGonpnara, K. @. Pymee, H. A.
CeseprioBa, O. I'ekkens, A. Tencnmm, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skosnoruu. [loneBsie HaOMOAEHUS. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3Ha4YE€HHE SKOJIOTMYECKUX 3HAHUU JUIS YeJOBEKa. DJKOJOTMYECKOE€ MHUPOBO33PEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. CeBepuios, J. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmuipr u cxemsl: «Pa3gensl sxonorun», «Metosl skosorun», «CxemMa MOHUTOPHHTA
OKpYXaoILlEn Cpeabl».

JlaGoparopHasi padora «l3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUI».

Tema 7. Opranusmsl u cpea OOMTAHUS

Okonorudeckre (akToppl M 3aKOHOMEpHOCTH uX jedctBua.  Kmaccuduxarms
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢dakropel. CBeT Kak dkonoruueckuit akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skomorudeckuii Qakrop. JleiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocth kak skosornyeckuit Qaxtop. [Ipucnocobnenust pacTeHuid K MOJIEPKAHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHUIO BOJHOTO peXUMa.



Cpensl oOWTaHMA OpPraHM3MOB: BOJHASA, HA3E€MHO-BO3AYIIHAs, IMOYBEHHAs, TIIyOMHHAs
MOJNIOYBEHHAs, BHYTpUOpPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpel OOWTaHHA
opranu3moB. [Ipucrnioco0naeHust OpraHu3MoB K KHU3HHU B Pa3HbIX CpPellax.

buonoruueckue putmbl. Buenrnue u BHyrpeHHHE pUTMbL. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco6aeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHMA KU3HH.

XKuznennsie Gopmbl opranuzmMoB. [loHsTre o xuzHeHHOU (opme. JKu3HeHHbIe (HOPMBI
pacTeHMii: JAepeBbs, KYCTAPHUKU, KYCTApHUYKM, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TPAaBHI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢dakropel. Buabl OMOTHYECKMX  B3aUMOJICHCTBHI:  KOHKYPEHIIHS,
XUIHUYECTBO, cUMOMO3 U ero gopmsl. [lapazutusm, koomneparus, MyTyalau3sM, KOMMEHCAJIU3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabmuibl 1 cxembl: «IKojorudeckrue (HakTopbr», «CBETOBOW CHEKTP», «IKOJOTHUUECKHE
TPYIIITBI )KHBOTHBIX TI0 OTHOIIIEHHUIO K CBETY», «TeIJIOKPOBHBIC JKUBOTHBIE», «XO0JI0JHOKPOBHBIC
KUBOTHBIE», «DU3UOJIOTUYECKUE aNalTallud >KUBOTHBIX», «Cpeapl OOWTAaHHS OPraHu3MOBY,
«buonornueckne puTMbl», «XKuzHeHHsle HOPMBI pacTeHUN», «KHU3HEHHBIE (POPMBI JKUBOTHBIX,
«JKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMA XBOMHOro jeca», «llenu nuraHus»,
«XwumuanaectBo», «Ilapazutuszm», «Konkypennus», «CumoOnos», «KomMeHcamuzm».

OGopynoBanue: repbapur pacTeHUH | KUBOTHBIX, MPHUCTIOCOOJCHHBIX K BIIHSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTHIl W 3Bepei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUW KHU3HHU, repOapuu U
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JladopaTopHas pa6ora «BpIsBlIeHHE TPUCTIOCOOICHUI OPraHM3MOB K BIIMSHHUIO CBETa».

JlabopaTopHasi pa0Gora «BbisBlIeHHE NPUCIOCOONEHUN OPraHU3MOB K BIUSHUIO
TEMIIEPATYpPbI».

JlabopaTopHasi padoTra «AHaTOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pa3HBIX MECT
oOUTaHUS».

Tema 8. IKk0J10rUs1 BUAOB ¥ NOMYJISILHI

DKOJOTUYECKHE XapaKTepUCTUKH momyisiuu. [lomymsius kak Ouosoruueckas CHUCTEMa.
Ponb HeogHOpPOAHOCTH cpelibl, (PU3HYECKUX OapbepoB M OCOOEHHOCTEH OMOJIOTHH BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIMsl.

DKoJloryecKkass CTpykTypa nomynsiuu. OlleHKa YUCIEHHOCTH Nomyisuuu. JnHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH TOMYJISIIMA: PoJib (AKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IJIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKojOrMyeckod Humie BuAa. MecrooOutanue. MHOTOMEpHAs MOJIENb
skonornueckod Humu Jx.M. Xarunncona. Paszmepsl skosnorndeckoil Humd. [loreHnunansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsnuil. Apeanbl BUAOB. Buibsl M MX JKM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MHUTpalMil >KMBOTHBIX. buonoruueckue HHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! U cxembl: «IKOJIOTUYECKUE XapaKTepUCTUKU Nonyasuun», «IIpoctpancTBenHas
CTpyKTypa mnomynsuuu», «Bo3pacTHele mnupamuapl nonyasiuuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzMamu», «Mogenb skosorudeckoil Humm JDx. U.
XaTynHCOHa».

ObopynoBanue: repdapum pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrnocoOieHns ceMsiH paCTeHUI K pacCeICHUIO.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3zMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OnoIeHO3E.

Okocucrema kak otTkpbiTas cucremMa (A. JIkx. Tencnu). @yHKUMOHAIbHBIE OJOKH
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BewecTB ¥ MOTOK SHEPTUU B DIKOCUCTEME.

OcHoBHBIE NTOKA3aTeIN YKOCUCTEMBI. briomMacca 1 mpoayKuusi. DKOJOTUYECKUE MTUPAMMUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpoguuecxue nepecmpoiiku. @ayxkmyayuu. HanpaBieHHbIC
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cyKleccuu. llepBuuHble U BTOPUYHBIE CYKLIECCUM U HX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl MOpeli U OKEaHOos.
DKocucmemvl myHnop, 1ecos, cmeneti, nycmulHb.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBL.  ArposkocucreMa. ArpoueHo3. Pazmmuus Mexnay
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢iopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHUS  OCHOBHBIX  B3aMMOJEHCTBMI  OpraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030eicmeus  3a2pA3HEHUll  PA3HbIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECa»,
«JKOCHCTeMa XBOWHOTO Jieca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3Kocucreme», «llenmu mnuTaHus (macTOMIHAs, JETPUTHAs)»,
«KOJIOTHYECKas MAPaMUIa YHCeT», « IKOJIOTHYeCcKas MUpaMuIa OMOMacChl», « DKOJIOTHYEeCKast
nupamuga sHeprum», «O6pasoBanue Oonorta», «IlepBuunas cykieccus», «BoccTaHOBIEHHUE
Jeca 1ocie moxapa», «JKocHcTeMa 03epa», «ArpoieHo3», «KpyroBopoT BeIIeCTB W TMOTOK
SHEPIuHu B arporicHose», «I[Ipumepsl ypOoIKOCHCTEM.

O6opynoBanue: repOapul PACTEHHM, KOJJIEKIIMM HACEKOMBIX, 4ydelia MNTHI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pasHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

IKCKypeust «IKCKypcus B TUIIHYHBIA OHoreouneHo3 (B AyOpaBy, Oepe3HSK, €JbHHUK, HA
CYXO/JIOJIbHBIN HJIM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (Ha TOJI€ WU B TETTTMIHOE XO35SHUCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — oOmennanerapras 00og0uka 3eMid, TIe CYIIECTBYET WJIM CYIIECTBOBAIa
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmnactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo Onocdepsl v ero QyHKIIHH.

3akoHOMEPHOCTH cymecTBoBaHUs O6uocheprl. OcobeHHOCTH OMochepsl Kak TII0O0aTbHON
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTaepoa, a3oTa). PUTMUYHOCTE siBieHU# B Onocdepe.

3onanbHOCTH Onocdepsl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpA, XBOWHBIC
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa u (QYHKUHS KHUBBIX CHCTEM, OIEHKa HUX PECYpPCHOTO TMOTEHIHala W
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocheprr 3emum», «KpyroopoT azora B npupoze», «KpyroBopot
yriaepojaa B npupojae», «KpyroBopoT kuciopoaa B mpupoje», «KpyroBopot Bobl B IpUPOJIE»,
«OcHoBHBIe Omombl cymwm», «Kinumarndyeckue mosica 3emnu», «Tynapa», «Taiira»,
«Cmemannpiii  jec», «llupokonuctBeHHblt Jec», «Cremb», «CaBanHa», «llycThiHs»,
«Tpornuueckuit mec».

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyxkaomas cpeaa

DKoJIorMYecKue KpHU3UChl M MX MNpUYuHBL. Bo3jelicTBue denoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspyiienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHne Kinumara.

AHTpPOTIOTEHHOE  BO3JICHCTBHE HA PACTUTENbHBI M KUBOTHBIM Mup. Oxpana
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OcCHOBHBIC MPUHIIMIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOB. PammoHaibHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOJOB MOHUTOPWHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusaiowjue 00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHLIX GUO08 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpauuu

Tabmuiplr u  cxembl: «3arpsi3HeHHEe aTMochepbl», «3arpsi3HEHHE T'HAPOChEpHI»,
«3arpsisHeHne  mouBbl», «llapHukoBbIl  AdPexT», «Ocobo oxpaHseMble TPHUPOIHBIC
TeppuUTOpUN», «MoOIeNn yIpaBIsieMOro MUpay.

ObopynoBanue: dotorpaduu OXpaHIEMBIX PACTEHHH M >KHUBOTHBIX KpacHO#l KHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3ylbTaTaM OCBOCHHUS OOYUYaIOIMIMMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NTUYHOCTHBIX PE3yJAbTaTOB OCBOEHHUSI MPOTPaMMBbI MO OHOJIOTHH BBIJICICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOy4deHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
OnoyIoTH4YecKkoro  00pa3oBaHUs, Haluyue  NpPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIbTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAaTbl OCBOCHUA IMPOrpaMMEI 110 onoornu JOCTUTAOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TpaJUIWOHHBIMU pOCCHﬁCKHMPI
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUHU JIMYHOCTHU, MMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro mpeamMera «buosorus» AOMHKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOexXJAeHU, COOTBETCTBYIOIIUX TPAJAWIUOHHBIM IEHHOCTSAM POCCUHCKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON TMO3MLIMU  OOydaromerocs Kak AakTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX NIpaB W OOS3aHHOCTEH, yBa)KEHHUE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3IaHUU YY€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33124, BHIIOJHEHN U OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTh  OMNpENEeNATh COOCTBEHHYIO IMO3UIMIO [0 OTHOUICHHWIO K SBICHUAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHME YYUTHIBaTh B  CBOMX JIGUCTBUAX  HEOOXOAMUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOSXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSIMHU U COIIMATLHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHHUS Y4EOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM JIESTETbHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON TpakIaHCKON WIACHTUYHOCTH, ATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOLLJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACJIEIWI0O U TaMSITHHKaAM [PUPO/IBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIEHHMBATH BKJAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE U pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaelHas yoe:xx IEHHOCTb, TOTOBHOCTD K CIY)KEHHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQ)KEHHMIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE NPOSBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, (OPMHMPOBAHHUS  KYJbTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U pealin3alus 3J10pOBOTO U 6e30macHOro oopasa >KM3HU (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHe [IEHHOCTH TMPaBUJ HWHAMBHUIYaJbHOTO U KOJJICKTUBHOTO 0O€30I11aCHOTO
MOBEJICHUS B CUTYaIUSAX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JIOCH;

OCO3HAHUE TMOCIEACTBUI W HENPUSTHA BPEIHBIX NPUBBIYEK (YIMOTPEOICHUS AalKOroJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JESTEIbHOCTU TEXHOJOTMYECKON U COLMATIbHOW HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpeC K pa3mu4HbIM cepam mpodeccnoHalbHON NEesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO W CaMOOOPA30BAaHUIO HA TPOTSHKEHUU BCEl
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU IIeJIeco00pa3Hoe OTHOIMICHHUE K MPUPOJIC KaK UCTOYHHUKY KU3HHU Ha 3emIle,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS AKOJIOTHYECKON KYyIbTYpBI: MPUOOPETCHHE OMbITa IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh UCIOJIB30BaTh MPHOOpPETAEMBbIC MPU U3YYECHUU OWOJIOTHUHU 3HAHUS U YMEHUS
MpU PEIIeHUH TMPOoOJIEM, CBSA3aHHBIX C PAMOHAIBHBIM MPUPOIOIOJIB30BAHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HETMPHUATHE ACHCTBUMN, MPUHOCAIIUX BpEI OKPYXKAIOIICH NPUPOJHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HDKOJIOTHUYECKOTO MBIIIJICHUS, SKOJOTUYECKOW KYJIbTYpPHI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAayKd © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIILCKOM KyJIBTYPHI KaK CPEICTBA B3aUMOJACHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMAaHHE CHEIU(UKN OHOJIOTHMH KaK HayKd, OCO3HaHHs €€ posid B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEHHs PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OHOJIOTHUHU ISl COBPEMEHHOW IMBMIIM3AIMU: 00eCIIeUCHHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAlIUOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHHUU OMOJIOTMYECKUX 3HAHUN B IENIAX MOBBILIECHUS 0OIIei
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHOHATHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIs aHajiu3a M OOBSICHEHHs SBICHUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHWS I PEelICHUS
Mpo0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHUE L[EHHOCTH HAy4YHOU JAESITEeNbHOCTHU, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUI0 M caMOO00Opa3oBaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUN MO OHOJOTUU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIe pe3yNbTaThl OCBOSHUSI Y4eOHOTO mpeaMera «BbHONOTHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHUPOBO33PEHUS OOYYAIOUIUXCA  MEKIAUCHUIUIMHAPHBIC
(MexTpeAMETHBIE) 00LIEHAaYYHbIE TTOHITHS, OTPAXKAIOIINE LEI0CTHOCTh HAYyYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEPTru,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPCHUE, IKCIICPUMEHT M JIPYTHE); YHHBEpPCAIbHBIC
yueOHble NIeiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopMupoBaHre (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAJLHOW KOMIIETCHIIUU OOYUYaIOUTUXCS,
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCITUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE AEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3yueHus OHOJIOTMM Ha YpPOBHE CpEIHEro oOOImero oOpa3oBaHUs Yy
obyuarorierocst OyayT copMUpoBaHBI MMO3HABATENIbHBIC YHUBEpPCAIbHbIE y4e€OHBIC IEHCTBUS,
KOMMYHHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, PETYIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HI)Ie )Iel\/'ICTBI/ISI, COBMECTHAs ACATCIBHOCTD.

MerTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOTPaMMBI CpeIHEro oO0Iero oOpa3oBaHUs
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA y‘leﬁHI)IMI/I MMOo3HaBaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSTENIEHO (DOPMYJIHpPOBATh M aKTyaJH3UpOBaTh MpPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCTIONb30BaTh MPH OCBOCHWHM 3HAHWHA TPUEMBI JIOTHYECKOTO MBIIUICHHS (aHaIm3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, OoOOOIICHHS), pPACKPBIBATH CMBICT OHOJOTHUYECKHX
MOHATUH (BBIIENATh UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMHU ),

ONpENeNATh eI JeSITeIBHOCTH, 3alaBas NapamMeTpbl W KPUTCPHUH HX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MOCTABICHHBIMU I1EJISIMU;

UCIIOJb30BaTh OHMOJIOTUYECKUE TOHATHS Ui OOBSCHEHUs (DAaKTOB M SIBJICHUH JKHUBOM
TIPUPO/IBL;

CTPOWTH JIOTMYECKHE pacCyKACHUs (MHIYKTUBHBIC, JICIyKTUBHBIC, IO aHAJIOTHUH),
BBISBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUCHHSI,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEJICTBA JUISl MPEJICTABICHHUS CYIICCTBEHHBIX CBSI3CH H
OTHOIICHUH B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3padarbiBaTh IUIaH PEIICHHs MTPOOJIEMbI ¢ YIETOM aHAIM3a MMEIOLIUXCS MaTePUATbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESITENBbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YNIbTATOB LM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBHIMOJHATH pPadOTy B YCJIOBHSIX pEalbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEILCKON W MPOEKTHOM NESATEILHOCTH, HABBIKAMU
paspernieHus nmpodseM, CnocoOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PAa3IUYHbIE BUJBI JCATEIHHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYYHBIA TUIT MBINUICHHS, BIAJACTh HAYIHOW TEPMHHOJIOTHEH, KITFOUCBBIMH
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (HOPMYIHUPOBATh COOCTBEHHBIC 3a/ladll B OOpPA30BATEIIBHON JIEATEIBHOCTH H
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TTPHYMHHO-CJICJICTBEHHBIC CBS3M W aKTYaIM3UPOBaTh 3a/ady, BBIJIBUTATh
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATH MOJTYICHHBIC B X0JI€ PEIICHUS 33]]a91 PEe3yIbTaThl, KDUTHYECKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHECHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIN TIOUCK TIEpPEeHOCa CPEJCTB W CIIOCOOOB JECHCTBUS B
poheCcCHOHANTBHYIO CPENY;

yMETh TIEPCHOCHUTh 3HAHWS B  I[IO3HABATCIIBHYI0O W  TPAKTHYECKYI0  o0nactu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE WJCH, TpeaiaraTh OPHTHHAIBHBIC TOIXOJIbI W PEIICHHS, CTaBUThH
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHMKAX MHPOpManmu (TEKCTe y4eOHOTro mocoous,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECYHBOCTH;

(dbopMynHpOBaTh 3anpoCchl W TPUMEHSTH Pa3IMYHBIE METOJbI INPH TIOUCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OIBIT HCHOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBbHYI (OpPMY TpEACTaBICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH SI3bIK B KAauyeCTBE CPEJACTBA IMPH paboTe ¢ OUOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMHM pACMO3HaBaHUS M 3amuThl WH(opManuu, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHHKAIIMHM BO BCeX cepax >KU3HH, aKTUBHO y4acTBOBATh B JTUAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHMS, INOHUMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3UYHBIMH CHOcOOaMU OOLICHHS M B3aWMOJICHCTBHS, TOHUMATh HaMEpEHUs
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHUSI C MCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MIOHMMAaTh W MCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON W MHIUBUIYalIbHOU pabOThHI MpHU
peleHny OMOJI0rn4eckoi mpobieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MMPUMEHEHUS IPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4yé€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1E€Jd COBMECTHON J€ATEIbHOCTH, OPraHMU30BBIBATH U KOOPJMHHPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOET0 BKJIA/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMH pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLIEHWBATH WAEU C TO3UIMK HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTErMYECKOE IOBEICHUE B PpA3IMYHBIX CUTyalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgByajeHye YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH AeCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OWOJIOTUYECKUE 3HAHUSA JJs BBIABICHUS NpoOleM M HX peleHHus B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKMBOW INPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILECTBIJIATh IO3HABATEIbHYIO JEATEIBHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pelIeHus MpoOsieMbl ¢ YUETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM;

Jies1aTh OCO3HAHHBIN BBIOOP, apIyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYAULIMU B Pa3HbIX 00JaCcTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HAaBbIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3y/IbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHMSI cojepkaHus yueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI HAa o0OecrieueHne mpouabHOTO 00ydeHuUsT 00yJarOImMnXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NESITeIbHOCTH O TOJYYEHUIO HOBBIX 3HAHUN U MX NPUMEHEHHIO B PAa3IMYHBIX y4eOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUsS ydeOHOro mnpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTHUU B CHCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KAapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodieM palMoOHaIbHOTO TPUPOIOTIONB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOeixHbIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOM OHOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIMOJAraollue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kimeroyHas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHS, PAaCIICTNICHUS, YUCTOTH raMeT, He3aBUCUMOTo Hacienoanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HaCIeNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMU HAYYHOTO IMMO3HAHUS, UCIOJB3YEMbIX B OHOJIOTHUYECKUX
HCCIIEIOBAHUSX KUBBIX O0BEKTOB (OTIHCAHUE, U3MEPEHHE, HAOMI0IeHUE, SKCTIEPUMEHT);

YMEHUE BBIJENATh CYLIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKApPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpu0oOB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUI, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, IMPOTEKAIOUMX B OpraHu3Max pacTeHUM, J>KUBOTHBIX U
YenoBeKa, OMOIOTUYECKUX TIPOIECCOB: 0OOMEHa BellecTB (MeTaboIM3M), IPEBPAIlleHUs] SHEPTUH,
OpOo>KeHHsI, aBTOTPO(HOTO U TeTepOTPO(PHOTr0 TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mel03a, TaMeTOreHe3a, YMOpUOTeHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS,



WHIUBUAYAJIBHOIO Pa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJCHCTBUS I'€HOB, I'E€TEPO3HUCa,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAaHABJIMBATH B3aMMOCBS3M MEXIYy OPraHOMJaMHU KIETKH W MX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEX1y OpraHaMy U CUCTEMaMH OpPraHoB y
pacTeHuii, JKMBOTHBIX M YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GyHKIUSMEU, MEXAY dTanmaMyd OOMEHa BEIIECTB, dTAalaMU KJIETOYHOTO IHKIA M KHU3HEHHBIX
[UKIOB OPraHU3MOB, OJTalaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (EHOTHIIOM,
¢derHoTunom u (pakropamu cpensl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PacTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKA3aTeIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII;

YMEHHE pemarb OHOJOTHYECKHE 3a/1a4M, BBISBIATH TNPHYHMHHO-CIIEACTBEHHBIE CBSI3U
MEX]ly HCCIEAYEeMBbIMH OHWOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3yIbTaTOB;

yYMEHHE BBINOJIHATH J1a00paTOpHble M IpPAaKTHUECKHe padoThl, cOON0aTh MpaBuia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TPOBEPITh WX OKCIIEPHUMEHTAILHBIMH CpPEACTBAMH,
bopMyHpys 1eNb UCCIIEA0BaHS, aHATU3UPOBATH MOJTYYCHHBIE PE3YIIbTAThl U JIENaTh BBIBOJIBI;

YMEHHE y4acTBOBaTh B Y4€OHO-HCCIEAOBATEIBCKOW padOTe MO OHOJIOTHH, SKOJOTUU H
MeIWIMHE, TIPOBOAMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEHIINSIX;

YMEHHE OLIEHUBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIeI0BaHUMN B 001acTH OHOIOTUH
U MEIUIMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBIEHHOE H3MEHEHHE
reHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOODP OyayIiei npodeccnoHaabHOM eI TENHbHOCTH B
obnactu OMOJIOTUH, MEUIIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO35ICTBA, MUIEBOI
MIPOMBIIIJIEHHOCTH, YIAyOJIsiTh MO3HABATENbHBIM WHTEpEC, HaNpaBlICHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH NpodecCMd M NPOAOKEHHE OHOJIOTMYECKOro 00pa3oBaHMs B
OpraHu3aIusaX CpelHero NpohecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpenmerHbie pe3yabTaThl OCBOEHHUS yueOHoro mnpenmera «buosnorus» B 11 Kaacce
JOJIKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBaHUHM COBPEMEHHON €CTeCTBEHHO-HAyYHON KapTUHBI MHpA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELICHUH SKOJIOTHYECKUX MPOOJIeM YeT0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMoOHaJIBbHOTO TPHPOAOINOIB30BaHUs, U B (OPMHPOBAHUHM IIEHHOCTHOTO OTHOIIEHHUS K
pupoje, OOIIECTBY, YEIOBEKY, O BKJIaJleé POCCHHUCKUX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

yYMEHHUE BIIQJIETh CHUCTEMON OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT ONpEAETCHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralomUX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouonormyeckue Teopuu (dBoitonoHHass Tteopuss Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBIECHUSIX
spommonun, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojactsa K. M. bapa), mpasuna (munumyma HO. JIubuxa,
IKOJIOTHYECKON MUpaMUIbl SHEPTHH ), TUIIOTe3bI (TUnoTe3a «mupa PHK» V. I'mnGepra);



YMEHHE BIAJETh OCHOBHBIMH METOJaMH Hay4HOTO II03HAHUS, HCHOJb3YeMbIMUA B
OMOJIOTHYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB U JKOCUCTEM (ONHCaHHE, U3MEpCHME,
HaOJII0JICHUE, DKCIIEPUMEHT), ClIoco0aMM BBISBIICHHS M OLICHKH aHTPOIIOTEHHBIX U3MCHCHHI B
pUpPOJIE;

YMEHHE BBIJCISATh CYIIECTBEHHBIC IPU3HAKU: BHJOB, OHOTCOIICHO30B, IKOCUCTEM U
Oouocdepsl, CTaOMIM3UPYIONMIETO, IBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOTIATPUYECKOTO M CUMIIATPUYECKOTO BHI000Pa30BAHUS, BIUSHUS IBHKYIIIUX CHJI YBOJIIOLUH
Ha TeHO(OH] MOMYJISIUY, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeIOBAHUS
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIHMBATh B3aMMOCBS3M MEXKIYy IPOIECCAMU HBOJIOLUH, JBUKYIIUMHU
CHJIAMU aQHTPOTIOTEHE3a, KOMIOHCHTAMH Pa3IMYHBIX dKOCHCTEM M MPHUCHOCOOJICHUSMHU K HUM
OpraHHU3MOB;

YMEHHE BBISBJIATH OTJIHYUTEIbHBIC TPU3HAKU KHUBBIX CHCTEM, TPUCIIOCOOICHHOCTh BHJIOB
K cpeie oOWTaHMs, aOMOTHYECKUX M OMOTHYECKUX KOMITIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX H3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BATh COOTBETCTBYIOILIHE apI'yMEHThI, OHOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKAa3aTelbCTBA POJCTBA OPraHM3MOB PpA3HBIX CHUCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTAHHSI, EIUHCTBA YEIOBEYCCKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOrOOOpa3usi BUIOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJIBI U
4eJI0BEYECTBA;

YMEHHE peliath OWOJIOTMYECKUE 3a/1aud, BBISBIATh MPHUUYHMHHO-CJICJCTBEHHBIC CBS3U
MEX]Iy HCCICAYEMbIMH OHMOJIOTUYECKMMHU TPOIIECCAMH W SIBIICHHSIMH, JETaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BHIMOJHATH J1a0OpaTOPHBIC M MPAKTHYECKHE pabOThI, COONIONATh MpaBWIia IMPH
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THIIOTE3bI, MPOBEPITh WX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMynHpys 1ENb UCCIISIOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBAaTh B y4eOHO-HCCIICIOBATEILCKON PadOTE MO OHMOJIOTHUH, DKOJOTHH H
MEIUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M MYOJMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OIEHUBATh THIIOTE3bl M TEOPHH O MPOUCXOKICHUU JKU3HU, YEIOBEKA W
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TII00aThHBIX
M3MEHEeHul B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOD OyayIiei mpodhecCHOHATLHON JeSITEeIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEJIbHBIM HMHTEPEC, HANpPABICHHBIH HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(eCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NMpPorpamMmbl Bcero Kourp i;) JIbHET HpaKqueCK o0pa3oBaTejibHbIE
e paboThI ue padoTsbl pecypesI
1 Buonorus kak Hayka 1 bubmmorexa [TOK
e https://m.edsoo.ru/7f41c292
2 JKuBbI€e cuCcTEMBI U UX U3yYEHUE 2 bubmorexa ITOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 :
3 brosorus reTku 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XyUMUUECKast OpPraHu3anys KIETKH 10 1 htts://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
> CTpoenne 1 dynKimn KIeTIH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MPEBpaICHUE SHEPTUH B 9 1 bubnuoreka [JOK
KJIETKE htps://m.edsoo.ru/7f41c292
7 HacnencrBennas napopmanus 1 peaanu3amus 9 05 bubmuoreka [JOK
eé B KIICTKE ' https://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
8 JKH3HEHHLIA UMK KIETKH 0 L https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
d CTpoenue u dyHiii Opranusmos 17 15 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
10 Pa3MHOKEHHE U Pa3BUTHE OPraHU3MOB 8 15 https://m.edsoo.ru/7f41¢292
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 0.5 bubnuoreka [IOK

HU3MCHYHUBOCTH OPraHU3MOB

https://m.edsoo.ru/7f41¢c292
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12 3aKOHOMEPHOCTH HACIIEJCTBEHHOCTH 10 1 Eggg?/ﬁzziiorﬁ/? £416292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 E;IS;H;I/?T:ZI;Z(I)_})OI’IS 17£41292
bubmmoreka [{OK
14 Penieriika Hesopeka 3 05 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
4 1
15 i https://m.edsoo.ru/7f41c292
16 buotexHonorust u cHHTETUYECKAsE OMOJIOTHS 4 Eggg?/ﬁiﬁiior}jﬂ 41292
17 PesepBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 102 0 13
IMPOT'PAMME
11 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne w/n NMPOrpamMmmbl Bcero KonTpoabsbl |  IlpakTirdeck oOpa3oBaTe/ibHbIE
e padoThl e padoThbl pecypeb
1 3apoKICHUE U PA3BUTHE IBOJIIOITMOHHBIX 4 bu6mmoreka [JOK
[IPEACTAaBICHHUN B OHOJIOTHH https://m.edsoo.ru/7f41cc74
N 14 2 bubnuoreka [JOK
2 MHKpOOIBOIOWHA 1 eC pe3yAbTaTEI https://m.edsoo.ru/7f41cc74
N 6 bubmuoreka [JOK
3 MaiposBommions 1 € pesyIbTars! https://m.edsoo.ru/7f41cc74
4 IIpoucxoxxaeHue 1 pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
Bemute ' https://m.edsoo.ru/7f41cc74
5 [IpOUCXOXKIEHHE YETOBEKA — AHTPOTIOTEHES 10 1 Egggﬁ;;iﬁiﬁg{fﬂ f11ccT4
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OkoJiorus — HayKa O B3BAUMOOTHOIICHUAX

bubmuoreka [JOK

6 OpraHU3MOB  HAJIOPraHH3MEHHEIX CHCTEM 3 0.5 https.//m.edsoo.ru/7fA1cc74
C OKpY)KaIoIIeH cpenoit
bubmmorexa [{OK
1.
! Opranu3Mel i cpeaa 0OHTaHHA ) > https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
9 :
8 IKOJIOTHA BUIIOB M IONYILMHA 05 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. JKOJOTUUECKUE 12 05 bubnuorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
— 6
10 buocdepa — rinobanbHas 3xocucTemMa https://m.eds0o.ru/7fA1cc74
bu6moreka [IOK
6
11 Henosek 1 okpyxarommas cpena https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB 1O 102 75

ITPOI'PAMME
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IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
Hara DJIeKTpoHHbIE U pPOBLIE
KoaunuecTBo yacoB H3yYeHUust o0pa3oBaTejibHbIE PeCypChI
Ne n/m Tema ypoka
Konrpoa | IIpakTuy
Bcero bHbIE ecKue
padoThI padoThI

brosorus kak KOMIUICKCHAs HayKa U Kak Bubnuorexa LIOK

1 4ACTE COBPEMEHHOTO 0GIIECTE 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBble CHCTEMBI U HX CBOMCTBA 1 https://m.edsoo.ru/863e632a
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 bubamorexa LOK
https://m.edsoo.ru/863e6564

4 Hctopust OTKPBITUS U U3YyYEHUSI KIIETKHU. 1 bubnuorexa [JOK

Knerounas teopus https://m.edsoo.ru/863e6e88

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM

ounosorun. [IpakTuueckas padota
5 «M3yueHrue MeToJ0B KJIETOYHOM 1 05 bu6mmoreka [IOK

ouosoruu (xpomarorpadus, https://m.edso0.ru/863e6122

anekTpodopes, nuddepeHnraibHoe

uentpudyruposanue, [1L{[P)»
6 XHUMHYECKUH COCTAB KIECTKH 1
7 MuHepalibHbIE BELIECTBA KIIETKHU, UX 1 bu6mmoreka [JOK

Ouonornyeckast poJib https://m.edso0.ru/863e674e
3 Opranuyeckue BelIecTBa KJISTKU — 1 05 Bu6mumorexa [{OK

6enxu. Jlabopatopnas padorta https://m.edsoo0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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«OOHapyXeHHE OCIIKOB C MMOMOIIBIO
KAueCTBEHHBIX PEAKLUI»

9 CoiicTBa, KIaccuuranus u QyHKIAN Bu6morexa [{OK
OenKkoB https://m.edso0.ru/863e6b72
10 Oprannyeckue BenecTBa KIeTKH — Bu6morexa [{OK
YTJIEBOIBI https://m.edso0.ru/863e6b72
11 Oprannydeckue BenecTBa KIeTKH — Bu6mmorexa [LIOK
JIMTTUTBT https://m.edso0.ru/863e6b72
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «MccnenoBanue 05 Bu6morexa ITOK
HYKJICMHOBBIX KHCJIOT, BBIJICICHHBIX W3 https://m.edso0.ru/863e6d5c
KJIETOK Pa3JINYHBIX OPraHU3MOBY»
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudochars (HTD)
Cexsenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU
15 MeTopl CTPYKTYPHO# OHOJIOTHN
16 Tunsl kietok. [IpokapuoTuueckas
KJIeTKa
CrpoeHune 3yKapuoTUYECKON KIIETKH. bubnuoreka [JOK
17 [MpakTrueckas padota «M3yueHue 0.5 https://m.edsoo.ru/863e6ff0
CBOMCTB KJIETOYHOM MEMOPaHbI» https://m.edsoo.ru/863e716c¢
18 [ToBepxXHOCTHBIN anmapaT KJICTKH
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.
19 [IpakTnyeckas padora «M3ydyeHue 05

ABUIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIICTKax»



https://m.edsoo.ru/863e6b72
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20

HOHyaBTOHOMHBIe OpraHOHUAbI KJICTKU:
MUTOXOHAPUH, IIJIACTU/IBI.
JlaboparopHas padota «Mccrnenoanme
IJ1a3MOJIM3a U JETIa3MoJIni3a B
PACTUTCIIbHBIX KIICTKAX»

0.5

21

HememOpanHbIe OpraHOU/Ibl KIETKH

22

Crpoenue u GyHKUIUU apa

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuoTt. JlabopaTtopHast pabota
«M3ydeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOB»

0.5

24

ACCI/IMI/IJ’ISH.[I/I?I U JUCCUMWIIALIUSA — JIBEC
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemecTB. JJaboparopras padoTa
«M3yueHne KaTamuTHYECKON
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTanas3bl)»

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIETOYHOTO METa00Iu3Ma.
JlaGopaTtopHas pabora «M3ydeHue
(hepMEeHTaTUBHOTO paCUICTICHUS
MEepPOKCH/Ia BOJOPOAA B PACTUTEIbHBIX U
KUBOTHBIX KIIETKAX»

0.5

26

benku-akTHBaTOPHI U OEIKH-
UHTUOUTOPBI

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢

28

doTocunTE3

bu6mmoreka [JOK



https://m.edsoo.ru/863e766c

https://m.eds00.ru/863e766¢

Xemocunres. Jlaboparopnas pabota

29 «CpaBHEHHE TTpOIIeccoB (POTOCHHTE3A U 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. Jlabopatopuas pabora
«CpaBHEHHUE MPOIIECCOB OPOKECHUS U
JIBIXQHHSI»
31 AspoOHBIE OpraHU3Mbl. JTaIb bubnuoreka [JOK
SHEPreTUIecKoro 0OMeHa https://m.edsoo.ru/863e7aae
DHeprus MeMOpPaHHOTO IpaineHTa
32 npotoHoB. Cunre3 AT®: paborta
npoToHHOM AT®-cuHTa3bI
bubnuoreka [IOK
33 Peakiiuyn MmatpuyHOTO CHHTE3a https://m.e dsg).ru /36367966
34 TpaHcKkpUNIIUS — MaTPUYHBIA CHHTE3 Bu6morexa ITOK
PHK https://m.edsoo.ru/863e796e
35 Tpancsmus u e€ 3Tambl brbmiorexa LIOK
https://m.edsoo.ru/863e796e
36 KoaupoBanue amunokucior. Posb Bbu6mmorexka LIOK
pubocom B OuocuHTe3e Oenka https://m.edso0.ru/863e796e
37 Opranuzaius reHoma y IpoKapuor u
9yKapuoT
38 MouiekynspHble MEXaHU3MBI
IKCIPECCUU TE€HOB Y SYKapUOT
Bupycbl — BHekIIeTOUHBIE (DOPMBI
39 KHU3HU U OOJINTaTHBIE NTAPA3UTHI. 0.5 bubmiorexa [IOK

IIpakTtuyeckas pabora «Coznanue

https://m.edso0.ru/863e7540
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MOJIEJIH BHpYyca»

BupycHslie 3a0051€BaHNs Y€JIOBEKA,

bubnuoreka [IOK

40 ’KHBOTHBIX, PACTCHUI https://m.edso0.ru/863e7540
41 Hanorexnosioruu B Ouonoruu u
MEIUIIHE
. bu6mmnoreka IIOK
42 AKH3HEHHEII K KTeTRH https://m.edsci.ru/863e7dc4
48| Marpuumii cuies JIHK Hipsim o0 uBE3e7dcs
Xpomocowmsl. JlabopaTtopHas pabora
44 «3y4eHre XpOMOCOM Ha TOTOBBIX 0.5
MUKpOITpenaparax»
bubnuorexa [JOK
45 Jlenerivie KICTKIT — MHTO3 https://m.edséf).ru/863e7dc4
Tunsl kietok. Kapuokunes u
nutokuHes. JlabopatopHas pabora
46 «HaOimroneare MuTO3a B KJIETKax 0.5 brbmiorexa LIOK
KOHYMKa KOpelIKa Jiyka (Ha FOTOBBIX https://m.eds00.rui/B63eded
MUKpOTpenaparax)»
47 Perynsmus ;kM3HEHHOTO UKJIA KIETOK
48 OpranusM Kak €IMHOE 11eJI0€
49 Tkanu pacrenuii. JJaboparopnas pabota 05
«M3ydyeHne TKaHel pacTeHUII»
TkaHu )KMBOTHBIX M YEIOBEKA.
50 JlaGopatopHas pabota «3yuenue 0.5
TKaHEe! KUBOTHBIX»
51 Opranel. CHCTEMBI OPTraHOB. 0.5



https://m.edsoo.ru/863e7540
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JlaboparopHas pabota «3yueHue
OpraHoB IIBETKOBOTO PACTCHUS»

52 Omnopa Tena opraHu3MoB
53 JIBI>KEHUE OPTaHU3MOB
o4 [Intanue oprann3MoB
55 [MuTanne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHAs CHCTEMA YEIOBEKA
56 JlpIxaHue opraHu3MOB
57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa
58 TpaHcTopT BemecTB y OpraHu3MOB
59 KpoBeHnocHas cucrema no3BOHOYHBIX
’KMBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusmMoB
61 3amura y OpraHu3MOB
62 NmMmyHHas cuctema deoBeka
63 Pa3apaxumMocTs 1 perynsus y
OpraHU3MOB
I'ymopanbHas perymnsanus u
64 SHJOKPHHHAS CUCTEMA XUBOTHBIX U
YeJoBeKa
65 ®opMBbI pa3MHOKEHUS OPraHU3MOB bubnorexa HOK
https://m.edso0.ru/863e81b6
66 [TonoBoe pa3MHOXKEHUE https://m.edsoo.ru/863e831e
67 Meiios bubmuoreka [JOK

https://m.edsoo.ru/863e7f4a
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68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KiIeToK. JlJabopatopHhast paborta
«3ydeHne cTpoeHus MOJIOBBIX KIETOK
Ha I'OTOBBIX MUKpOIIpenaparax»

0.5

bubnuoreka [IOK
https://m.eds00.ru/863e81b6

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

bu6mmoreka [{OK
https://m.eds00.ru/863e8436

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poctu Pa3BHUTUC )KMBOTHBIX.
JlabopaTtopHas pabota «BrisiBIIeHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnas pabora «CtpoeHue
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»

0.5

73

WcTopus cTaHOBIEHUS U pa3BUTHUS
TEeHETUKH KaK HayKd

bu6moreka [IOK
https://m.eds00.ru/863e86f2

74

OCHOBHBIC TIOHSITUSI U CHMBOJIBI
reHetuku. Jlaboparopnas padota
«Jlpo3oduiia kKak 00bEKT TeHETHYECKIX
UCCIICIOBAHUIT»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e86f2

75

3aKOHOMEPHOCTH HACIIEAOBaHUS
HNPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipakrudeckas paborta
«M3y4yeHune pe3ynpTaToB
MOHOTHOPHIHOTO CKPEIINBAHHS Y
JPpO30(PUITBI»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e8878
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ITuTosornueckre OCHOBBI

76
MOHOTHOPHUTHOTO CKPEIIHBAHHUS

77 AHanusupyromee CKpeuBaHue.

Henonnoe nomMmuanpoBanue
JluruOpuiHoe CKpeIBaHue.

78 [IpakTuueckas padota «M3ydenue 05 Bu6mmorexa [LIOK
Pe3yIbTaTOB AUTHOPUIHOTO ' https://m.edsoo.ru/863e89a4
CKPCIIUBAHUS Y IPO30 (PHITBI»

79 IIuTomornueckre OCHOBBI
TUTHOPHUTHOTO CKPEITUBAHUS

bu6moreka [IOK

80 CreruieHHOE HaclleJJOBaHHE MTPU3HAKOB httos.//m.e dsg). (1/86368C60

81 XpOMOCOMHAs TEOPUS
HACJIEICTBCHHOCTH

bubnuorexa [JOK

82 Petteritka o https://m.edsg).ru/863e8060

83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 HN3MeH4YnBOCTb NMpHU3HAKOB. Bubl Bu6muorexa ITOK
U3MEHYHBOCTH https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK

86 MoaubukanroHHas K3MEHUYNBOCTh https://m.e dS(])_IO /863e8efe
BapuanunoHHbIN psaa ¥ BapHaIlMOHHAS
kpuBas. JlabopaTopHas pabora

87 «HMccnenoBanne 3aKOHOMEPHOCTEH 0.5 bubnnorexa LIOK

MO,HH(pHKaHHOHHOﬁ U3MCHYMBOCTH.
HOCTpOGHI/IC BapualflMOHHOTO psijia U

https://m.edso0.ru/863e8efe
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

BApUALMOHHOM KPUBOM»

88

TI'enoTunmyeckas M3MEHUYHNBOCTb.
KoMmOuHaTuBHast H3MEHYHUBOCTE

bubmuoreka [IOK
https://m.edso0.ru/863e8efe

89

MyranuoHHast U3MEHUYHUBOCTb.
[IpakTtuyeckas padora «Myranuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

bu6mmoreka [{OK
https://m.edso0.ru/863e8efe

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiriecca. JMUTeHETHKA U STUTECHOMHKA

91

I'eneruka yenoseka. [IpakTuyeckas
pabota «CocTaBlieHUE U aHATU3
POOCIOBHOM»

0.5

bu6moreka [IOK
https://m.edso0.ru/863e8d78

92

MeTo bl METUITMHCKOU T'€HETUKU

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICUCHUN
reHEeTHYECKUX 3a00I€BaHNN YEI0BEKa

94

OCHOBHBIE TIOHSITHS CEJICKIIHH.
JlaGopaTtopHas padora «H3ydeHue
COPTOB KYyJIbTYPHBIX PACTCHUN U TIOPOJT
JOMAIITHUX KHUBOTHBIX»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

95

MeTobl CeNeKIMOHHON paOOTHI.
JlaboparopHas pabota «3yuenue
METOJIOB CEJICKIIUU PACTCHUIT»

0.5

bubnuoreka [JOK
https://m.edso0.ru/863e9214

96

JlocTrKEeHMs CeNEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUN»

bu6mmoreka [JOK
https://m.eds00.ru/863e9214

97

CoxpaHeHHe, HU3YUYCHHC U
HCIIOJIb30BAHHUC T'CHECTHYCCKUX PECYPCOB



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buoTexHonorus kak Hayka U OTpacib

bubnuoreka [IOK

LT 1 :
98 npousBojicTBa. [IpakTuueckas pabora 0.5 htts://m.eds0o. /8639336
«M3ydyenne 00beKTOB OMOTEXHOIOTUU»
99 OcHOBHbIE HAITPABJICHUS 1 bubnuotexa [JOK
CHHTETHUYECKOM OMOJIOrHH https://m.edso0.ru/863e9336
bu6moreka [IOK
1 X 1
00 POMOCOMHASI ¥ TCHHASI HHXCHEPHS https://m.eds00.ru/863¢9336
bu6moreka [IOK
101 M 1
0 CAMIEECKIE DHOTEXHOMOTHH https://m.edso0.ru/863e9336
102 [IpomexyTouHas aTTecTanus 1
BIIEE KOJIMYECTBO YACOB I1
OBl 0J1 CTBO YHACOB 11O 102 135

INPOI'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBo yacoB

Jara
HU3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Ne i/ Tema ypoka
Kontpoa | IIpakTuy
Bcero bHbIE ecKHe
padoThI padoThl
bu6moreka [IOK
1 BommiowmoNHas reopis . Napeita https://m.edsoo0.ru/863ea20e
5 JIBHKyIIHE CHITBI BOJIFOIIUU BUOB IO bubnuoreka [JOK
Y. JlapBuny https://m.edsoo.ru/863ea20e
Bopw0a 3a cymecTBoBanue, bubnuorexa [JOK
3 . y
€CTECTBEHHBII U HCKYCCTBEHHBIN 0TOOP https://m.edsoo.ru/863ea20e
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH bubnuorexa [JOK
IBOJIFOLIUN https://m.edso0.ru/863e9570
5 DTarbl HBOTIOIMOHHOTO TIpoIlecca: Bu6mnorexa LIOK
MHUKPODIBOJIIOIUSA H MAKPOIBOIFOLIHSI https://m.edso0.ru/863e9cle
5 [Tomynsanmst — syeMeHTapHas €IMHUALIA Bu6muorexa [TOK
IBOJIFOLIUU https://m.edso0.ru/863e9cle
3aKOH reHeTU4eCKOoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 05 Bu6nuorexa [TOK
pabota «BbIsBICHHE H3MECHUYMBOCTH Y ' https://m.edso0.ru/863e99c6
oco0eit 0THOTO BHIa»
8 DnemMeHTapHbIe (PAKTOPHI IBOIOLUN Brbmiorexa LIOK
https://m.edso0.ru/863e9da4
9 Dddext ocnoBatens. Ipdekr Bu6mumorexa [{OK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/863e9da4
10 Murpatuu. M30s1uu nomysimii: bu6mmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

reorpaduueckasi, OMoJoruIecKas

https://m.edso0.ru/863e9da4

11

EcrectBennslit oT00p —
HaIPABJISIOIIHNA (DaKTOP IBOJFOIIAH

bubmuoreka [IOK
https://m.eds00.ru/863e9ed0

12

[TooBoi#t 0TOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnast pabota «M3ydeHue
apoMoph030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

bu6morteka [IOK
https://m.edso0.ru/863e9fde

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: Mopdosoruueckue,
(dbu3moorNUecKue, OMOXUMUIECKUE,
noBeneHyeckue. Jlabopartopnas padora
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e1ec000Pa3HOCTh»

0.5

bu6moreka [IOK
https://m.edso0.ru/863e9fde

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ylibTar
MUKPOABOJIIOLIUN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

MaKpOSBOHIOL[I/IH. ITaneoHTOIOrHYECKHE
MCTOJbI U3YUCHUS 5BOJIFOINUN

bu6mmoreka [JOK
https://m.edso0.ru/863e9cle

20

BI/IOFGOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
9BOJIIOIINHA



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHYECKUE METO bl U3yUCHHUS
IBOJTFOITIHT
MonekynsipHO-r€HETUYECKHUE,
22 OMOXMMHYECKHUE U MATEMATHYCCKUE
METO/IbI H3yICHHSI SBOJIOIUN
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH
24 AJtanTuBHAs paauanus.
HepaBHOMEpPHOCTH TEMIIOB YBOJTFOIIHH
o5 HaydyHble rTUTIOTE3BI IPOUCXOKICHUS Bu6mmnorexa [IOK
’KM3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
26 JloHaydHBIC MTPEICTABICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJTIOIIH
28 ['umnoTe3sl 3apoKaeHUS KUZHHA
Hctopus 3emin 1 METObI €€ U3y4EHUS.
29 JlabopaTtopHas paborta «M3ydeHue u 05
OTIMCAaHHE UCKOTIAeMbIX OCTaTKOB
JPEBHUX OPraHU3MOB»
30 HavanpHbie sTansl opraHu4eckoi
IBOJTIOIHI
31 DBOJIIOIMS SYKAPUOT
OCHOBHBI€ ATaIbI BOJIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05 Bu6morexa [{OK

pabora «M3ydyeHue ocobeHHOCTEH
CTPOEHHMSI pACTEHUN Pa3HbIX OTACIIOB»

https://m.edso0.ru/863ea8bc



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea8bc

OCHOBHBIC ATaIIbI 3BOJIFOIIUH ) KUBOTHOI'O

bubmuoreka [IOK

33 Mupa https://m.edsoo.ru/863ea8bc
DBoTIONHS )KUBOTHBIX. [IpakTiaeckas
34 pabora «M3ydenne ocobeHHOCTEH 0.5 bubmaorexa LIOK
https://m.edso0.ru/863ea8bc
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX»
Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U bubnuoreka [JOK
35
nepuoam https://m.edsoo.ru/863eabbe
36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKHE KPU3HCHI POILIOTO
37 CoBpeMeHHBIN YKOJIOTMYECKUI KPU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHast CHCTeMa OPraHUIeCKOTO Bu6munorexa [IOK
MPOIILIOTO https://m.edsoo.ru/863ea48e
39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB
40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe Bubnuorexa LIOK
https://m.edsoo.ru/863eac2c
41 Pa3BuTue npenacraBieHui o bu6moreka [IOK
MIPOUCXOKICHUHN YeT0BEKa https://m.edso0.ru/863eac2c
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. Jlabopatopuas
42 pabora «M3ydyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX
C MPSAMOXO0XKJICHUEM»
43 JIBMKyIye CUibl aHTPOIIOTeHE3a bubnnorexa HOK
https://m.edsoo.ru/863ead44
44 CooTHolIeHne OUOJIOTHYECKUX U

COIMAJIbHBIX (I)aKTopOB B aHTPOIIOTCHE3C



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

45

OcCHOBHBIE CTaJMHU AHTPOTIOTEHE3a

46 [TaneoreHeTrKa 1 aJeOreHOMHMKA
bu6mmoreka [{OK
47 DBOIIONHSA COBPEMEHHOTO YeJIOBEKA
P https://m.edsoo.ru/863eaea?
UYenoseueckue pacel. [Ipaktuyeckas
48 pabota «/3ydeHne IKOJIOTHUSCKUX 0.5 bubmaorexa LIOK
. ' https://m.edsoo0.ru/863eaea?
aJIanTanui 4eoBeKay»
49 MeXTUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHH
50 3apokIeHNE U PA3BUTHE YKOJIOTHN
Mertonel akonorun. Jlaboparopnas
51 paboTa «3y4yeHne MeTo10B 0.5
IKOJIOTHYECKUX HCCIICTOBAHUI»
59 3HayYeHUE YKOJIOTHYECKUX 3HAHUN I
YeloBeKa
bu6moreka [IOK
53 Dxoyiorudeckue haKkToOphI
¢ P https://m.edsoo.ru/863eafec
Abuotnyeckue akropsl. CBET Kak
sKosioruueckuid hakrop. JlaboparopHas Bubimoreka LIOK
54 . 0.5
paboTa «BbIsSBICHHE TIPUCIIOCOOICHUI https://m.edsoo.ru/863eb10e
OPraHW3MOB K BJIMSIHHIO CBETa»
AobuoTnueckue dakropsl. Temmeparypa
KaK 3KOJOTHYECKHI (aKTop. . LOK
55 JlaGopaTopHas pabota «BrIsiBIIcHHE 0.5 HoJmotTeka
patop pv https://m.edso00.ru/863eb10e
MIPUCTIOCOOIEHUI OPraHU3MOB K
BIIUSTHUEO TEMIIEpaTyphI»
56 Abunotuueckue dakropsl. BrnaxHocTh 05 Bu6muorexa [{OK

KaK 9KOJIOTUYECKHI PaKTop.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

JIaboparopHas paboTa «AHATOMUYECKUE
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT

oOUTaAHUI»
o7 Cpenpl 0OMTaHHUS OPTaHU3MOB
58 Buonornyeckne putmMsl
59 KuzHeHHbIe POPMBI OPraHU3MOB
bu6moreka [IOK
60 broruteckue pakTope! https://m.edso00.ru/863eb348
3HaueHne OMOTUYECKHUX
61 B3aMMOJICMCTBUM VISl CYILIECTBOBAHUS
OpraHu3MOB B Cpe/ie OOUTaHUS
62 DKOJIOTUYECKHE XapaKTEPUCTUKH
TTOTTYJISITTIH
OcCHOBHBIE TIOKA3aTEJN MOMYJISIIAN:
63 YUCJICHHOCTb, IJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeJN MOMYJISAIINAN:
64 POKIaEMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU
65 DKoJIOTHYECKas CTPYKTYpa MOIMYJISIIIIH
66 JluHamuKa HOMySIUU U €€ peryasuus
67 Kpussie pocTa 4uCIEHHOCTH
nonyisituy. KpuBbie BBKUBaHUS
DKOJIOTHYECKas HHIIIA BUJA.
68 JlaboparopHas paboTa 05

«[TpucnocobneHust ceMsiH pacTeHU K
pacceneHuIo»



https://m.edsoo.ru/863eb348

69

Bun xak cucrema nonyssiun

3aKOHOMEPHOCTH MOBEJCHUS U

70 MUTpaIUi )KUBOTHBIX
bu6mmoreka [IOK
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 htts://m.eds00.ru/863eb46a
72 DKocucTeMa Kak OTKpbITas cucTeMa bubmorexa LIOK
https://m.edsoo.ru/863eb46a
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH
B 9KOCHCTEME
74 OCHOBHBIE TTOKA3aTEIN IKOCUCTEMBI Bubnuorexa LIOK
https://m.edsoo.ru/863eb5fa
75 DKOJIOTHYECKHE MUPaAMUIbI
76 N3menenus cooO11ecTB — CyKIIeCCUH
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
7 03€ep M peK. DKOCUCTEMBI MOper U
OKEaHOB
78 [Ipuponausie 3I<OCI/ICTUeMLI. DKOCHCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHb
79 AHTPOTIOT€HHBIE IKOCUCTEMBI
YpboakocucreMmsl. [Ipaktnyeckas
80 pabota «M3ydyeHue u onrcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB
B 3KOCHCTEMax
82 MexaHu3Mbl BO3AEHCTBUS 3arpPsI3HEHUI

PAa3HbIX THUIIOB Ha CY60pFaHI/I3MeHHOM,



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

OpPraHU3MEHHOM, MOIYJISALHUOHHOM H
9KOCHCTEMHOM YPOBHSIX

83 bruocdepa — obmeranerapHas Bu6moreka LIOK
o6osouka 3emin https://m.edso0.ru/863ebb5e
84 VYuenue B. U. Bepuaackoro o 6uocdepe Eggg?/ﬁzzi;‘gﬂﬁm 63ebb5e
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl
86 KpyroBopoTsl BemecTs u Bbu6mmoreka ITOK
OMOTEOXUMHYUECKUE ITUKJIIBI https://m.edsoo.ru/863ebd16
87 3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIn
88 YcroitunBoCTh OHOChEpHI
89 DKOJIOTHYECKHE KPUZUCHI U UX PUUNHBI
90 Bo3sneiicTBue uenoBeka Ha 6nochepy 13252:7/(:;21;15?1:/8 63ebale
01 AHTpOIIOr€HHOE BO3/ICHCTBUE HA bu6mmoreka [IOK
PaCTUTEIIbHBIN U )KHBOTHBIA MU https://m.edsoo.ru/863ebale
92 OxpaHa npupo bt
03 OcHOBHBIE TPUHLHUITBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PanmonanbHOE PUPOOIOIB30BAHUE U
94 coXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3emiu
95 O60611eHne no Teme «MHUKPOIBOIIOIUS
U €€ pe3ysbTaTh»
96 O060611eHne 1o Teme «MaKpOo3BOJIOILHUS



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

U €€ pe3ysbTaTh»

O606menne no Teme «IIpoucxoxaeHue

97 1
U Pa3BUTHE KU3HU Ha 3eMJIe»

08 O6o6menue o Teme «IIpoucxoxacHne 1
YeJI0BeKa — aHTPOTIOTeHE3»
O06061eHne 1o TeMe «IKOJIOTUS —

99 HayKa O B3aMMOOTHOIICHUSX 1
OpraHu3MOB»

100 O6061menue o reMe «OpraHu3mMsl U 1
cpena oOuTaHUs»

101 O606meHHevno TeMe «DKOJIOTHSI BUJIOB 1
Y TIOTTYJTSIITAIA»

102 [IpomexyTouHas aTTecTanus 1

OBILIEE KOJIMYECTBO YACOB 110 102 75

ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

buonorus, 10 xmacc/ Kamenckuit A.A., Kacmepckas E.K., Cwupormazos B.U.,
Axumonepnoe obmecto «M3natenscTBo «IIpocBemienne»

buonorus, 11 xmacc/ Kamenckuit A.A., Kacmepckas E.K., Cupormazos B.U.,
AxumonepHoe obmecto «M3narenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. A.}O.Monnesa. A.B.Topranos. buosnorus B cxemax u tabnuunax 9KCMO Mockaa.
2012

2. T. W. Jlepuep. buomnorus. [lomueni crnpaBouHuK it moarotoBku Kk E T 3. M.
Actpens 2012 1

3. ToroBumcs k EI'D. O6mmas 6uonorus M poda 2012 r

4. EI'D 2012 r. buonorus. M. Actpens 2012r

5. EI'D. O6mas Ouonorua. KoHTponbHblEe U3MEpUTENbHBIE MaTepHaisl M
[IpocBemienue 2012 r

6. W.P. MyxamemkaHoB. Mactepckasi yautenst « TecTsl, 3a4eThl, Omumonpockl 10-11
kiace» M «BAKO» 2007 r

7. Oo6mas ouonorus: Yuebnuk / Iloxg pen. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

8. Boponmos, H.H. buomorus. Ob6mas Owuonorus. 10-11 xmaccel: YueOHWK Ist
001eoOpazoBaTeNbHBIX yupekaeHuii: bazoswiii ypoBens / H.H. Boponmor. - M.: Tlpocs.,
2022. - 304 c.

9. [eitma-Cuonunkas, M.A. OOmas u caHuTapHass MUKPOOHMOJIOTHUS C TEXHUKOU
MHKPOOHOJIOTMYECKUX HCCIIeIoBaHni: YdeOHoe mocobue / M.A. [lerima-CuoHuikas. -
CII06.: JIans, 2022. - 588 c.

10. 3axapos, B.b. Pabouas TeTpans mo oOmieit omonorun: 10-11 kimace: k: YueOHHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H.M. UepHoBoit «O0rmias OHOIOTHSI.
10-11 xmacc» / B.b. 3axapo, E.T. 3axapoBa, A.JI. Kynaes, B.M. CuBornazos. - M.:
Dk3ameH, 2. - 157 c.

11. T A JloBkoBa. [ToaroroBka k onummnuaaam 1o omosioruu 8-11 kimaccoB. M Atipuc-
npecc 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

www.informika.ru- snekrponsslii yueOHuK «buonorus» (Bep. 2.0 - 2000) u3 mmkia
«OOyuaronye OSHIUKIONEAUN». - YUeOHBI Kypc, KOHTpoJjbHbIe Bompockl. (Kax
M0JIb30BaThCs - cM. «[lomotb».)

www.college.ru - pazmen «OTkpbITOro Koswemka» no buonorun. YueOHHMK, MOJENH,
On-line tectsl, yunrernto.

www.skeletos.zharko.ru- «OMnopHO-/ABUTaTeNbHAS cucreMa YEII0BEKAY.
OOpazoBarenbHbll calT 1o npeamery buonorus, kypc UYenosek. CTpoeHue CcKeneTa.
Mpermeunas cucrema. Kak o910 padotaer. IlpunokeHus:: 2 CKENETHBIX SHIMKIONEIUH; IS
YUHTEIIS - YPOKH, JJabopaTopHbIe, 6 TECTOB C OTBETAMHU.



http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

www.biodan.narod.ru - «buo/lan» - buosorus ot Jlanel. HoBoctn u 0030pbI 1O
Ouonoruu, skonoruu. [IpoOGnemsl u Teopun. Ecth TemaTmueckue BBIMYCKH, (oToranepewu,
ouorpaduu BEIMKHX YUEHBIX, CIICIICIOBAPb.

www.bio.1september.ru - mis yuutened «f uay Ha ypok buonorum». Crateu mo:
Boranuke, 3oonorun, brosornu - Yemosek, OO1ei Onoornu, IKOIOTHH.

www.bio.1september.ru - rasera «buonorus» (MeXay BBIXOJOM OYEPEIHOrO HOMEpa
ra3eTbl M IOSBJICHUEM IIOJIHOTEKCTOBOM BEPCHU HOMEpa Ha CalTe YCTaHOBJIEH TOJOBOU
UHTEpBaJI)

www.kozlenkoa.narod.ru - Ortot caiit Kosmenko A.I'. - mpemogaBarens u s
npernojaBareyiei, sl TeX, KTO YYUTCS CaM W YYUT JPYrUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTHH, XMMHH, IPYTUM TIPEMETaM - ¢ TIOMOIIbI0 KOMITbIoTepa U HTepHET.

WWW.Nsu.ru buonorus B BOmpocax © OTBETaX - Yy4YEHbIE HOBOCHOMPCKOTO
AkaJieMropojika OTBE4YaroT Ha BOIIPOCHI CTAPIICKIACCHUKOB.
www.websib.ru - pasgen «buonorus» HoBocuOupckoi 00pa30BaTeNbHON CETH.

[TogOopka MarepuaioB U CCbUIOK (IIPOrpaMMbl, TPOEKTHI, MaTepuaibl y YpOKY,
aOUTypHUEHTY).

www.nrc.edu.ru - «bruonorndeckasi KapTHHA MUpPa» - pa3zen dIEKTPOHHOTO yueOHUKa
«KOHIIeNu COBPEMEHHOTO €CTeCTBO3HAHUS». KOHICNIMH TMPOWCXOXKJICHUS KU3HU U
teopuu 3Borornu. (ITepexon o cewuike BHU3Y «Jlanee...».)

www.floranimal.ru - «<FLORANIMAL - pacrenus u )HBOTHbIe» Kak sHIMKIOMENS.
(O6vem wuHbpOpManu BreuaTisier.) BpiOparh OykBYy, OTKpOETCS CTpaHHIa C ABYMs
O00oNbIIMMU KOJIOHKaMH Ha3BaHui: Pactenuss m JKuorHbele. BriOupaem mo Ha3BaHUIO -
OTKPBIBAETCSI OMMCaHuE U (HOTO.

www.filin.vn.ua - «®uaue» - WUTIOCTPUPOBAHHAS HSHIMKIONEANS KHBOTHBIX. K
COYKQJICHHUIO HE BCE pa3zelibl ToToBbI. Onrcanus u ¢poTorpadun.

www.nasekomie.h10.ru «Hacekomsbie» O HACEKOMBIX ISl IIKOJBHUKOB - OIMCAHUE
OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsrie. Tlonymnspuas kaura Axkumymikaaa WU.H. ¢
MHOJKECTBOM IIBETHBIX PUCYHKOB M (hoTorpaduid. —

www.bird.geoman.ru ITrumer. [lomynspaas kuura Axumymikada WM. ¢ MHOKeCTBOM
[BETHBIX PUCYHKOB M (poTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. IlomynspHas kaura Axkumymkuda M. ¢
MHOJKECTBOM IIBETHBIX PUCYHKOB H (hOTOTpadHid.

fish.geoman.ru Pe16s1. MmrocTpupoBaHHast SHIUKIOMIEAMS PhIO.

www.plant.geoman.ru - JXus3up pacteHmii. 3aHMMarenbHO O OoTaHuke. bakrepuw.
JlekapCTBEHHBIC PACTCHHSL.

www.livt.net - aneKTpoHHAs WLTIOCTPUPOBAHHAS SHIUKIONEHs «JKUBBIE CylecTBa».
Knaccudukanus u pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ucdesaroniue xuBoTHble Poccun. Onmcanus U rojioca
PEIKUX KUBOTHBIX.

www.bril2002.narod.ru - buonorus s mkonsHUKOB. KpaTkast mHbOpM. 1o paszzaenam:
O6mas 6uonorusi, boranuka, 3oomorus, Yenosek.

www.festival.1september.ru - ®dectuBanpy nemarorndeckux uaed «OTKPBITBIH ypOK»
2006 - 2007. Paznen «I[IpenonaBanue 6uonorun» - 86 craTeil.

www.charles-darwin.narod.ru - Yapne3 lapun: Onorpadus u KHUTH.
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