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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebnomy mpenmetry "buomnorus" (manee - OuOJOTHs) Ha YPOBHE CpPEIHETO
obmiero oOpa3oBanus pa3zpaboraHa Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03
«O06 o6pazoBanun B Poccuiickoit Denepamuny, ®PI'OC COO, Konmenmuu mnpemnogaBaHus
yuebHoro npenMeTra «buONOTHs» M OCHOBHBIX IOJIOKEHUH (erepanbHOi paboyeil mporpamMmmbl
BOCITUTAHMSI.

VYuebnsiii npeamer «buosorusy yriayo6néaHoro ypoBHs uszydeHus (10—11 kmaccel) siBisercs
OJTHUM W3 KOMIIOHEHTOB NpeaMeTHON obnactu «EcTecTBeHHO-HayuyHble MpeaMeTb». CoriacHo
nonoxenusm PI'OC COO npodunbHble ydeOHBIE MPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YpOBHE, SBIAIOTCS crocoOoM muddepeHnnanuu oOydeHHsT HAa YPOBHE CpEIHEro OOIIero
0o0pa3oBaHMs M MPHU3BAaHBl 00ECHEUYNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CpPEeIHUM
o0muM, cpemHuM TpodecCHOHATBLHBIM M BBICIIUM O00pa3oBaHHWEM. B TO ke BpeMsl KaIblid W3
3TUX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA TPUOPUTETHOE pEIIeHUE
00pa30BaTeNbHbBIX, BOCIIUTATEIBHBIX M PA3BUBAIOIIMX 3a7ad, CBSA3aHHBIX ¢ MpodopueHTaIueit
o0yJaromuxcss W CTHUMYJIUPOBAHHEM HHTepeca K KOHKPETHOM OO0JIaCTH Hay4yHOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHUEH, MEUITUHOM, YKOJIOTHEH, IICUXOJIOTHEHN, CTIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHOMYy mpeametry "buonorusa" nmaér mpencraBleHHE O MW M 3a7adax
u3yueHus yaeOHoro npenmMeta «buosnorus» Ha yriyOJaEHHOM ypOBHE, ONpeneiseT 00s3aTeaIbHoe
(MHBapHaHTHOE) NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpUPOBaHHE IO pas3jieiaM M TeMaw,
pacmpeziesieHne 1o KjiaccaM, peKOMEHAYyeT MOCIeI0BaTeNbHOCTh U3YUeHUs yueOHOro Marepuana
C Y4€TOM MEXNpPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3ed, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX 0CcOOeHHOCTeH oOyuaromuxcs. B mporpamme mo OMONOTHMHM peanu30BaH MPUHLUI
MPEEMCTBEHHOCTH C U3yueHHEM OWOJIOTMM Ha YpOBHE OCHOBHOIO 00Iero oopa3oBaHus,
Omarozjaps 4eMmy NMpoCcMaTpPUBAETCsl HAMIPABICHHOCTh HA MOCIEAYIOIee pa3BUTHE OMOJIOTMYECKUX
3HAHUW, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 310poBOM oOpa3e >XH3HH, HAa BOCHUTAHUE
Oepe’KHOr0 OTHOILICHMS K OKpYXKarollled MpHpoIHOW cpene. B mporpamme mo OHMOIOTHU Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTOo mpenmera «buonorus» B peanusanuu tpedoBanuin ®I'OC
COO k maaHupyeMbIM JTUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00ydeHUs U
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON MEATEIBHOCTH OOYYarOIUXCS I10
OCBOCHHIO COJCpXKaHUs OWOJIIOTHYECKOTO 00pa3oBaHUS Ha YpPOBHE CpenHero oOImiero
oOpa3oBaHusl.

VYueOHbii mipeaMeT «buonorHs» Ha ypOBHE CpeaHEero oO0Iero oOpa3oBaHMs 3aBEpIIACT
Ouosiornyeckoe o0pa3oBaHHE B IIKOJE M OPUEHTHPOBAH HA paclIMpeHHe M YriyOleHue 3HaHUi
00yJaroImuxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOW OMOJI0ruU, SMOPHUOIIOTUI
U OHONOTMU pPa3BUTHUS, TEHETUKH, CEJIEKIUU, OMOTEXHOJIOTMH, SBOJIOLHOHHOTO YYEHHS U
SKOJIOTHH.

Wzyuenune yueOHOro mpeamera «buojorus» Ha YriyOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY O0YYAIOIIUXCSI K MOCIEAYIONEMY IMOTYICHHIO OMOIOTHYeCKOro 00pa3oBaHus B By3ax
U OpraHu3alusax CpelHero mnpodeccHoHanbHOro obpa3oBanus. OCHOBY €ro cojiepxaHus
COCTaBJISIET CUCTeMa OHMOJOTMYECKHX 3HAHWM, MOJYYEHHBIX MPH HU3YYEHUU OO0Yy4arolmUMHUCS
COOTBETCTBYIOLIMX CHCTEMATUYECKHX pa3lesioB OMOJIOTMM Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kiaccax 3TH 3HaHHUS MOMY4YalOT pa3BuUTHE. Tak, pacIIMPeHbl U YriyOIeHbI
OMOJIOrMYecKre 3HAHUS O PACTEHUAX, XKMBOTHBIX, rpubax, OakTepusiX, OpraHu3Me YeJIOBeKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKM3HH, JIOMOJHUTENHbHO BKIIOUEHBl OWOJIOTHUYECKUE CBEIACHUS



MPUKJIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS
nocyuenyomero Beibopa npodeccun. Bo3zMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMHM, MOJYYEHHBIMH OOYyYaIOUUMUCS NPU U3YyYEHUH (UUKH, XUMUH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa nporpaMMsl o yuebHomy mnpeamery "buonorus" orpakaer CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TMOAXOABl K H3y4deHHI0 Ouosoruu. COrjacHO WM, H3Y4YalOTCS CBOMCTBa M
3aKOHOMEPHOCTH, XapaKTepHbIE IJIS KMBBIX CHCTEM PAa3HOTO YpPOBHS OpraHHU3aIlH, 3BOJIOLUN
OpPraHWYECKOTO MHUpPA Ha 3eMJjie, COXpaHECHHS OMOJIOTMYECKOTO pa3HO0Opa3us mianeTsl. Tak, B 10
KJIaCCe M3YYarOTCS OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMONOrvH, IMOPHOJIOTUU U OHOJOTUHU
Pa3BUTHUS, TCHETUKH U CEJICKI[UU, OMOTEXHOJIIOTUN U CUHTETHYECKON OMOIOTHH, aKTyalIUu3UPYIOTCS
3HAHUS O0YYaromMXcs 1Mo OOTaHWKE, 300J0THH, aHaTOMuH, (Qu3uonoruu venoseka. B 11 kiacce
M3Y4aroTCsl BOIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebnbiii mnpeamer  «buomorums»  mpu3BaH  00€CIEUNUTH  OCBOCHHE  OOYJarOITUMUCS
OMOJIOTMYECKNX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB W TIPABHI, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, 3HAHUH O CTPOCHHM, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IONyJsluu, OMOIEeHO03a, SKOCHCTEMBI, O BbIJAIOIINXCS
HAy4YHBIX JOCTHUKEHMSIX, COBPEMEHHBIX HCCIIEJJOBAHUSIX B OHOJOTHH, MPUKIAAHBIX AaCIEKTax
OuWoyornYecKknx 3HaHWW. JIJis pa3BUTHUS W MOJACPKAHUS HHTEpeca OO0ydarolmuxcs K OMOJIOTHUH
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUUYECKOTO MaTepuana B COACPKAHUM TPOTPAMMBI 110
OHMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS U PA3BUTHSI TOM WM HUHOM
o0nacTi OMOJIOTHH, BKJIQJAOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pELICHHE Ba)KHEUIINX
OMOJIOTMYECKHUX U KOJOTHIECKUX MPOOIIEeM.

Henb wm3ydenus ydeOHoro mpenmera «buosnorus» Ha yriayOJ€HHOM ypOBHE — OBJaJlCHHE
OOy4aloIUMHUCS 3HAHUAMU O CTPYKTYpHO-(QYHKIMOHAJIBHON OpraHu3allud >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUHN HCI0JIb30BaTh 3T 3HAHUS B (POPMUPOBAHUU UHTEpEca K
onpenenéHHol obnacTu MPodeCCHOHATBHONW AESITeTbHOCTH, CBSI3aHHOW C OWONOTHEH, WM K
BBIOOpY yueOHOTO 3aBe/IeHUs ISl TPOJOKEHHS OMOJIOrMYECKOro 00pa3oBaHMs.

JloctmxkeHne uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIeAYyOMUX 3a1au:

OCBOEHHE OOYYaIOIUMUCS CUCTEMBI OHMOJIOTHMYECKHX 3HAHUN: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUSAX, KOHIICTIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBHJIAX, COCTABJISIOIINX
COBPEMEHHYI0O €CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOCHHMHM, MHOTooOpasuu |
OCOOEHHOCTSIX OHOJIOTHYECKUX CHUCTeM (KJI€TKa, OpraHWu3M, MOMYJALMS, BHA, OHOTEOIEeHO3,
onocdepa); 0 BBIIAIOMINXCS OTKPBITHSIX U COBPEMEHHBIX MCCIIEAOBAHUIX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYaloImUXcs ¢ METOJAaMH IO3HAHHS >KUBOW MPUPOIBI: HCCIEI0BATEIbCKUMU
MeTOJaMH OWOJIOTHYECKUX HayK (MOJISKYJISPHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH U
OMOJOTMM pPa3BUTHUS, TEHETHUKU M CEJNEKIUH, OMOTEXHOJOTMH W CHHTETUYECKOW OHOJIOTHH,
MAJICOHTOJIOTUH, OKOJIOTHH); METOJaMH  CaMOCTOSITEIbHOTO TPOBEJACHUA OMOJIOTUYECKUX
UCCIIeIOBaHN B J1aboparopuu M B Tpupoae (HaOmoJeHHe, H3MEepeHHe, HKCIEPUMEHT,
MOJICIIMPOBAHUE);

OBJIaJIcHHUE OOYyYalolIMMHCS YMEHHUSIMHU: CaMOCTOSITEIbHO HaxOJIuTh, aHaJIU3UPOBATh U
UCTOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAINIO; MOIb30BaThCs OMOIOTHUECKOW TEPMHHOJIOTUEH U
CUMBOJIMKOM; YCTAHABIIUBATH CBSI3b MEXIY PAa3BUTHEM OHOJIOTUU U COIUATBHO-DKOHOMUYECKIMU
1 9KOJIOTHYECKUMHU MPoOIeMaMU YeI0BEYECTBA; OLICHUBATD MOCIIEICTBUS CBOCH AESITETbHOCTH 110
OTHOIICHHUIO K OKpYXalolle NpupogHO cpene, COOCTBEHHOMY 3I0pPOBbI0 U 30POBBIO



OKpYKalOIIMX JIt0Jei; OOOCHOBBIBATH M COOMIOAATH MeEpbl MNPO(UIAKTUKH WHPEKIUOHHBIX
3a0oJeBaHM, TpaBWiIa IOBENEHUS B HpUpOAEe MU obecreueHUs 0e30macHOCTH COOCTBEHHOM
KHU3HEICSATEIbHOCTY B YPE3BbIYaWHBIX CUTyallMsIX MPUPOJAHOIO M TEXHOTCHHOI'O XapakKTepa,
XapaKTepu30BaTh COBPEMEHHbIEC HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y OOYYaIOUIMXCS MHTEIJIEKTYAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMM U COBPEMEHHBIMU HCCIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMi €10 Tpo0JieMaMu, METOAOJOTHe OMOJOTHYEeCKOro HCCIENOBaHMs, MPOBEICHUS
SKCIIEPUMEHTAJBHBIX  MCCIEIOBAaHUN, peHIeHHs OHOJOTMYECKUX 3a]ad, MOJEIHPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB M MPOIIECCOB;

BOCIIUTaHHE y OOYYArOMIMXCSl LIEHHOCTHOTO OTHOUICHHS K JKMBOM MpHUpOJE B LEIOM U K
OTHACNbHBIM €€ O00beKTaM U SBICHUSAM; (OPMUPOBAHHME HSKOJOTMYECKOM, T'€HETHYECKOM
IPaMOTHOCTH, OOIIEW KyJIbTypbl INOBEIEHUS B MPUPOJIE; HHTETPALUU ECTECTBEHHO-HAYUHBIX
3HAHUI;

npuoOpereHne OOydYalOUIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM IPHPOJIOINOJIE30BAaHUH
(cobmroneHne TmpaBWJI TOBEACHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, Ouochepsl),
COXpaHEHHWU COOCTBEHHOTO 3JI0POBBSI M 3MIOPOBbSI OKPYKAIOIIMX JIOACH (COOMIOIeHus Mep
npouIaKTUKK 3a00eBaHnid, o0ecrieueHne 0€30MacHOCTH KU3HEICITCILHOCTH B UPE3BhIYaTHBIX
CUTyalUsAX MPUPOJHOTO U TEXHOT'CHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOIIOTHYECKUX
3HaHUU U YMEHUU B [IOBCEHEBHOM JKU3HU;

CO3JaHME  YCJIOBUH JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYaIOIIMMHUCA  WHIUBUIYaTbHOU
0o0pa3oBaTeNbHON  TPACKTOPHUM, CIOCOOCTBYIOMIEH  TMOCHERyIomeMy TpodeccHoHaTbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C HMHIMBUAYAJIBHBIMH HWHTEPECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO1ee ynclio 4acoB, OTBEACHHBIX HA M3y4y€HUE OMOJOTUM Ha YIIIYyOJIEHHOM YpPOBHE CPEIHEro
obmero obOpazoBanusi, coctaBimsieT 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hexpenmo), B 11
knacce — 102 gaca (3 yaca B HEJIeJI0).

OT60p opraHU3alMOHHBIX (HOPM, METOJOB U CPEJCTB OOYUYCHHsI OMOJIOTUU OCYIIECTBISICTCS C
yuéTroM crenuuKu €ro CoAep)KaHWs M HaMpaBIEHHOCTH Ha MPOJODKEHHE OHOJIOrMYecKOTo
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTenbHBIM  YCIOBUEM TIpU OOyYeHMHM OHOJOTMM Ha YIIIyOJEHHOM YpOBHE SIBISETCS
NpoBeeHUE JTA0OpAaTOPHBIX W MPAKTUYeCKUX padoT. Takxke ydacTHe OOydalOmIMXCS B
BBITIOJTHEHUH TPOEKTHBIX U y4eOHO-UCCIIeI0BATENbCKUX PaboT, TEeMAaTHKa KOTOPBIX ONpEAesieTcs
yUHUTEJIEM Ha OCHOBE UMEIOLINXCS MaTepUabHO-TEXHUUECKUX PECYpCOB M MECTHBIX MPUPOIHBIX
YCJIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CogaepxaHue MpOrpaMMbl, BBIICICHHOE KYPCU80M, HE BXOAWT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoii arrectanmu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast Ouonorusi — KoMILIeKcHass Hayka. KpaTkas wucropus pa3BUTHS OHOJOTHH.
buonoruueckue Hayku M u3ydaeMble UMU TpobOiieMbl. DyHIaMeHTalbHbIE, MPUKIATHBIE U
MTOVCKOBBIC HAyYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3nauenue Ouosnornu B (HOPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.
[Ipodeccun, cBs3anHble ¢ OWosornei. 3HauyeHWE OMOJIOTMM B TMPAKTHUYECKOW NEATEIbHOCTH
YEJIOBEKA: MEULIMHE, CEIBCKOM X0351CTBE, TPOMBIIUIEHHOCTH, OXPaHE MTPUPOJBI.

JdemMoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I.
Mennens, B. U. Bepnaackuii, U. I1. [Tanos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsi3b OMOJIOTUH C IPYTUMH HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTeMBl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKHUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTb W YINOPSJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOPTaHM3allls, CaMOBOCIPOW3BEIACHUE,  Pa3JIpaKUMOCTh,
HU3MEHYUBOCTH, POCT U pa3BUTHE.

YpoBHU  OpraHM3alMyd  JKUBBIX  CHCTEM:  MOJICKYJSPHBIM,  KJIETOYHBIM,  TKAHEBBIM,
OpraHW3MEHHBIH, MONYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreorneHOTUYECKHN),
o6uocoepusiii. [lporeccsl, npoucxonsdue B KUBbIX cucTteMax. OCHOBHbBIE NPU3HAKH >KUBOTO.
Kuznp kak gopma cymiecTBoBaHUS Marepuu. Hayku, u3ydaromiye *KUBbIE CUCTEMBbl Ha Pa3HBIX
YPOBHSIX OpraHU3aLIUH.

N3yuenne »xuMBBIX cUCTeM. Meroasl Ouojornueckoid Hayku. HaOmronenwe, u3MepeHwue,
JKCIIEPUMEHT, CHUCTeMaTh3auus, MmeraaHanu3. [loHsaTMe O 3aBUCMMOM M HE3aBUCHUMOM
nepemeHHou. IlmanupoBanume »skcnepumenta. [locraHoBka u mpoBepka rumnore3. Hynesas
runore3a. [lorsTre BHIOOPKU U €€ JOCTOBEPHOCTh. Pazopoc B Omonormdecknx maHHBIX. OmeHKa
JIOCTOBEPHOCTH TMOJIYYEHHBIX pe3ynbTaToB. [IpMUMHBI HMCKaXeHUS pe3yJbTaTOB HKCIIEPUMEHTA.
[loHsiTHE CTAaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumel u cxembl: «OCHOBHBIC NMPHU3HAKH KU3HWY», «bronormdeckune cucrembl», «CBOHCTBa
KUBOM MaTtepum», «YPOBHU OpPraHHU3alMMU KUBOW MNPUPOABI», «CTPOCHUE >KUBOTHOM KIIETKHY,
«TkaHum KUBOTHBIX», «CHCTEMBI OpPraHoOB 4YEJIOBEYECKOro OpraHuzma», «buoreoneHosy,
«buocdepay, «MeToabl H3ydeHUs KUBOH PHUPOIBD.

Oo6opynoBanne: naboparopHoe 00OpymOBaHWE [JIsi MPOBENCHUS HAOIIOACHHA, H3MEPECHHI,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/icnonp3oBaHre pa3auYHBIX METOAOB IPU U3YYEHUU KUBBIX CHCTEM.

Tema 3. buosiorusi kjaerkun



Kietka — cTpykTypHO-(QYHKIIMOHAIbHASL €IMHUIA KUBOTO. ICTOpHUS OTKPBITUS KIETKH. PabOThI
P. I'yka, A. Jlesenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHBIE
MOJIO)KEHUS COBPEMEHHOMN KJIETOUHOU TEOPHUH.

MeTtoapl  MOJEKYISIPpHOW HW  KJIETOYHOM  OWOJIOTHH:  MHKPOCKOMHS, Xpomartorpadus,
anekTpoope3, METOJ  MEUEHBIX  aroMoB, JuddepeHIHnaIbHoe  LHeHTpU(yrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. DJIIEKTPOHHASE MUKPOCKOIIHSI.

JdemoHcTpanuu

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

Tabmuipl u cxeMbl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOID, «McTOopus pa3BuTHs
METOJ0B MUKPOCKOTIUN».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaTbl pPaCTUTENbHBIX, J>XUBOTHBIX U
OaKTepUaTbHBIX KIIETOK.

IIpakTuyeckasi pabora «l3yuyeHne METOMOB KJIETOUHOM Ouojoruu (Xpomartorpadwus,
anekTpodopes, nupdepenunansuoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XUMHUYECKUN cOCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKpPOAJIEMEHTH. Boma u €€ ponp kak
pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KIIETKU, TEIUIOPErysiuuu. MuHepaibHbie
BEIIeCTBA KJIETKH, UX OMOIoTHYecKasi posib. PoJib KATHOHOB M aHMOHOB B KIIETKE.

Opranuyeckue BellecTBa KJIeTKU. buonornueckne nonumepsl. benku. AMMHOKHMCIIOTHBIN COCTaB
6enkoB. CTpykTypbl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oeiika, MENTHAHAS CBS3b.
Bropuynasi, TpernuHas, dYeTBepTHYHas CTpYKTyphl. [leHatypamms. CBoicTBa O€IKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIIMN OETKOB.

VYrneBoasl. MoHOCaxapuibl, JUCaxapuabl, OJUTOCaXapuabl U moiucaxapuisl. OOmMil 1UIaH
CTpOeHHS U (PU3NKO-XUMHUUECKHE CBOMCTBA yriieBoJ0B. buonornueckue GpyHKINUN yrieBOIOB.

Jlunmuaet. T'uapodunbHO-THAPOGOOHBIE CcBOMcTBA. Knaccudukanus munumos. Tpurimmmepusl,
dbochomunuabl, BOCKH, CTepouabl. buomornuyeckue ¢yHKuM unuaoB. OOmue CcBOWCTBa
OMOJIOTMYEeCKIX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAMO3aMbIKAHUIO, TIOTYITPOHUIIAEMOCTb.

Hykneunoseie kucinotel. JIHK u PHK. Crpoenue HykiemHOBBIX KHUCTOT. HykineoTuasl.
[Tpunnun komrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — aBoitHas crnmparis.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3su B Moiekyiae AT®. buonornueckue
¢byakumn AT®. BoccTaHOBICHHBIE MEPEHOCUYHMKH, WX (yHKIMH B KieTke. CeKBEeHHpOBaHUE
JIHK.

CtpykrypHas Ouonorus: OHMOXUMHUYECKHME U Ouo(pU3WUeCKHe UCCICIOBAaHMUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYPHI OMOMOJIEKYI.

JemoHcTpauuu

[Toptpetsi: JI. [lomunr, dx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, ®. Courep, C.
IIpy3unep.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX DJIEMEHTOB B HEXKUBOU MpUpOAE», «Pacnpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEH.

Tabmuue! u cxemsl: «llepuoanueckas TabnuIa XUMUYECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI
BOIBI», «BemectBa B cocraBe OpraHu3MoBy», «CTpoeHue MoneKkynbl Oenka», «CTpyKTypbl
0enmKoBOM MOJEKyNbl», «CTpOCHHE MOJEKYNn YrieBoaoBy», «CTpOeHUE MOJEKYN JHIHI0BY,
«HyxnenHoBbIe KUCIOTEIY, «CTpoeHne MoIeKyiabl ATDy.

OO6opynoBaHue: XUMUYECKas MOCYy1a U 000pyI0BaHHE.



Jla6opaTopnasi pa6ora «O6HapykeHHE OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHII.

Jlaboparopnasi pabGora «VccnegoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIIEJICHHBIX M3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tumel KJIETOK: DJyKapuoTH4yecKas U mpokapuotudeckas. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa30BaHMsI KIETKH.

Ctpoenune mpokapuoTHYECKON KieTku. Kiertounas cteHka Oaktepuit m apxeil. OcoOEHHOCTH
CTpPOEHHUS TeTepOoTpOodHON M aBTOTPO(PHOM MPOKAPUOTUUECKHUX KIETOK. MECTO M poJib MPOKApHUOT
B OMOILIEHO3aX.

CtpoeHre W (QYHKIHMOHUPOBAHWE DJYKapHOTHYECKOW KieTku. Ilmasmaruueckas wmemOpaHa
(mnazmanemma). CrTpykTypa MjazMaTuyeckod MeMOpaHbl. TpaHCHOPT BEIIECTB  yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (nuddys3us, obOmeru€nnas muddysus), aKTUBHBIN
(MepBUYHBIA ¥ BTOPWUYHBIA aKTHBHBIM TpaHcnopT). [lomymponuriaemocts mMemOpanbl. PabGota
HaTpUH-KaTMEeBOro Hacoca. DHAOIMTO3: MHHOIMTO3, GarouuTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHMHU KIETOUYHOM CTEHKH pacTeHUi, TpuoOoB.

Hurommazma. [luto3zons. ILlurtockenmer. JIBmwkeHue murTormiaasmbl. OpraHouabl  KJIETKH.
OnHomeMOpaHHBIE OPraHOMIBI KJIETKHU: 3HporazMartudeckas cetb (DIIC), ammapat [onbmkw,
JTU30COMBI, WX CTpoeHHe W (PyHKIMH. B3amMOCBS3b OJHOMEMOpPAHHBIX OPTAaHOWIOB KIIETKH.
Crtpoenue rpanyssipHOro petukyiayma. CuHTe3 KiIeTouHbIX MeMOpaH. ['nmankuii (arpaHynisipHbIil)
SHJOIUIa3MaTHYeCKuid  petukyiayMm. CekperopHas QyHkus anmapara [onbmku. Tparncnopt
BEIIECTB B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsiii cok. Typrop.

[losryaBTOHOMHBIE OpPraHOMIbI KJIETKU: MUTOXOHAPUH, TUIacTUAbL. [Ipoucxoocoenue CTpoeHue nu
GYHKIIUM  MUTOXOHIpWH W TUlacTud. llepBUYHBIC, BTOPUYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCUHTE3UPYIOLIUX FYKAPUOT. XIIOPOIIACThI, XPOMOIUIACTHI, JIEMKOMIACTHI BBICIIUX PACTCHHI.

HememOpanubie opranou sl kietk CTpoeHue U GyHKIIMN HeMeMOpaHHBIX OPTaHOMI0B KIIETKH.
PuGocombl. MukpodunameHTsl. MpllieyHble KIETKH.. MuKpoTpyOouku. KieTouHbli LEHTp.
CrtpoeHue U IBIKEHUE KTYTUKOB U PeCHUYEK. MHUKPOTPYOOUKH IUTOIIa3MbL. LleHTpHOoIb.

Snpo. O6onouka sizipa, XpoOMaTHH, KapuoIIa3Ma, SJIPHIIIKH, UX CTpoeHUe U PyHKIUU. S nepHbIil
OeNKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE PacMOOKEHHE XpOoMocoM B mHTep(da3zHom siape. benku
XPOMAaTHHA — TUCTOHBI.

Kinerounsie BrimroueHusi. CpaBHHUTEIbHAS XapaKTEPHCTHUKA KJIETOK JYKApPHOT (PacTUTEIBHOM,
YKUBOTHOM, TPUOHO).

JdemoHcTpauuu

[optpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumer u cxeMbl: «CTpoeHHE DYKAPUOTHUECKON KIeTKn», «CTPOCHHE >KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTeNbHON KJIeTKn», «CTpoeHne MuToXoHApun», «SAapo», «CtpoeHne
MPOKAPUOTUYECKOM KIETKI.

O6opynoBaH#e: CBETOBOM MHKPOCKOIN, MHKPOMpENaparbl PaCTUTEIbHBIX, KUBOTHBIX KIIETOK,
MUKpOTpernaparsl 0aKTepHUaIbHBIX KIIETOK.

JlaGoparopHas padora «/3yueHre CTpOCHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

Jlaboparopnasi pabora «lccienoBanue IMasmoiiu3a M JEIJIa3MOiM3a B PACTUTENbHBIX
KJIETKax».

IIpakTuyeckas padora «3yueHue ABHKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE YJHEPTUH B KJIeTKe



AccuMWISIIASL U JTUCCUMWIISIIIUS — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEIIeCTB:
aBTOTPOGHBIN U reTepoTpodHBINA. YUacTHe KUCI0poaa B 0OMEHHBIX Mpoleccax. JHEPreTHIecKoe
obecrieuenne kietku: mpespamenne AT B oOMeHHbIX Tporieccax. DepMeHTaTUBHBIN XapaKTep
peakmuii KJIeTouHoro Merabonuszma. MepMeHThI, X CTPOCHHUE, CBOMCTBA U MEXaHHU3M JEHCTBUS.
Kodepmentsl. Otnuuns GepMEHTOB OT HEOPTaHMYECKHX KaTaan3aTopoB. Belku-akTuBaTOphl U
OCNMKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEAKIUH OT pPa3IUYHBIX
(hakTOpOB.

[lepBUYHBII CHMHTE3 OpPraHMYECKUX BemlecTB B KieTke. DotocuHTe3. CBETOBas M TEMHOBAs
¢aszel.  IlpogykTuBHOCTH (oTOcHMHTE3a. BriumsHue pa3nmuuHbiX (GaKTOPOB HA  CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEeMOCHMHTETHKOB: HHUTpH(pUUUpYIOMIKE OakTepuw,
XKene300aKTepru, CepoOaKTepru, BOJOPOIHBIE OaKkTepry. 3HAUYCHHE XEMOCHHTE3a.

AHaspoOHble opraHu3Mmbl. Buawsl OpokeHus. [IpoaykTsl OpoKEHHS W WX HCIOJIb30BAHHE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30YIUTETH
Oose3He.

AspoOHBIE OpraHU3MBI. DTarmbl dHEpreTnueckoro ooMeHa. [loaroroBurenpHbIA dTam. [ mukonus
— 0ECKHCIIOPOIHOE PACIIETIIIEHUE TITIOKO3BbI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHue. Pojabp MHUTOXOHIpPUM B MpoLEcCax
Oouosiornyeckoro okuciuenus. Lluknuueckue peakiuu. OxucnurenbHoe ¢GochopuarpoBaHue.
[IpeumymecTBa a’poOHOTO MyTH OOMEHa BEHIECTB Iepes; aHadpoOHBIM. D HEKTUBHOCTH
SHEPTEeTUYECKOr0 OOMEHa.

JdemoHcTpanuu

Hoptpersr: Lx. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxemsl: «POTOCUHTE3Y, «IHEpPreTHIecKuil 00MeH», «bnocunTes 6enkay, «CtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOH MHMKPOCKOI, OOOpPYAOBaHUE JUIsI NPHUTOTOBJICHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

Jladoparopnasi pa6ora «l3ydeHne KaTaIMTHYECKOW AKTUBHOCTH (EPMEHTOB (Ha TPHMEpE
aMuJIa3bl WIKM KaTanas3bl)y.

JlabopaTopnasi pa6ora «/3ydueHue (hepMEHTATHBHOTO PACIICIUICHUS MEPOKCHUIA BOIOPOJIA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHUE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. Hacnencreennass uHGopManus U peanus3anus eé B KieTke

Peakuuu wmatpuuHoro cuHte3a. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MaTPUYHOIO
cuHTe3a. Peanmmzanmsi HacieacTBeHHOM uH(opMmarnuu. ['eHeTHYeckWii KOJ, €ro CBOMCTBa.
Tpanckpunuus — matpuusbslii cuHte3 PHK. IlpuHImnel TpaHCKpUIIMU: KOMIUIEMEHTapHOCTD,
aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHcsiuys u e€ 3tanbl. Yuactue TpaHcnopTHeix PHK
B OmocuHTe3e Oenka. YcinoBus OuocuHTesa 6enka. KogupoBanue aMmuHOKHUCIOT. Pois pubocom B
OouocuHTe3e OenKa.

. Opranu3zanus reHomMa y MpoKapuoT U 3YKapuoT. Perymnsuus akTUBHOCTH T'€HOB Y IPOKapHOT.
l'umorte3za omepona (P@. XKako6, XK. Mano). Perymsamuss OOMEHHBIX MPOILIECCOB B KIIETKE.
Kiierounslit romeocras.



Bupycel — HekneTouHble (OpPMBI KU3HH M OOnuratHeie mapa3uThl. CTpoeHHE MPOCTHIX H
CJIO’KHBIX BHPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHbie 3aboneBanus yenoBeka, XUBOTHBIX, pacteHuid. CITUJ], COVID-19, conumanpHbie 1
MEAUIMHCKUE MPOOTIEMBI.

JdemoHcTpanuu

[Moptpersr: H. K. Konsuos, JI. . UBaHOBCKUH.

Ta6muip! u cxemsl: «buocunTes 6enkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarny.

IpakTnyeckas padora «Co3nanue MOJCIH BUPYCay.

Tema 8. /KM3HEeHHBIH LUK KICTKH

Krnerounsnii muki, ero nepuoasl U perymsnus. MaTtepdasa u Muto3. OCOOEHHOCTH TPOIECCOB,
nporekaomux B uHTepdaze. IlogroroBka kimetku K geneHuto. [IpecuHTeTMdecKuit
(MOCTMUTOTUYECKHI), CHHTETHYECKUHA M TOCTCHHTETUYECKHH (TMPEMUTOTHYCCKHUI) TMEePUOIBI
nHTEep(Da3HI.

Matpuunslii cunte3 JJHK — permkanus. [punnune! perukanun JIHK: xommiemenTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUMNApaieNbHOCTh. Mexanusm  perummkamuun — JIHK.
Xpomocombl. CTpoeHne xpomocoM. Temomepsl W TenoMepaza. XPOMOCOMHBIH HA0Op KIETKH —
KapuoTUIl. JIUTIOMIHBIA W TaluIOWIHBIA HAOOPBI XPOMOCOM. [OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBL.

Henenune kietku — MuTo3. CTaAuM MUTO3a M MPOUCXOMSIINE B HUX MPOIECCHl. THUMbl MUTO3a.
Kapuokunes n nuroknnes. buonornueckoe 3HadeHUE MUTO3A.

Perymsmus MutoTndyeckoro nukia kietku. [Iporpammupyemast kierouHas rudesb — arornros.

Knerounoe s1po, XpoMOCOMBI, (yHKIIMOHATIbHASI TCHOMHKA

JdemoHcTpanuu

Tabmumpl u  cxembl: <OKH3HEHHBIH TUKI KIETKH», «MuUT03», «CTPOCHHE XPOMOCOMY,
«Penmukanms [JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenapaTsl: «MUTO3 B KIIETKaX KOPEIIKa JIyKa.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jladoparopnasi padora «Habmonenne MuTo3a B KJIIE€TKaX KOHUMKA KOPEIIKa JIyka (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe pasHoobOpa3zue OpraHu3MOB. OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OIHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJTHOKJICTOYHBIE TPHUOBI, OJHOKIETOYHBIE BOJOPOCIH, HAPYrue MPOTUCTHL. KolloHMANbHEIE
OpraHU3MBl.

B3anmocBsA3bp 4YacTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI OpPraHoOB.
Opranusm kak enuHoe enoe. ['omeocras.

Txanu pacteHuid. TUNBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJAIIAL,
OCHOBHas1, MexaHnnueckas. OcoOeHHOCTH CTPOCHUs, (PYHKIIUN U PaCTIONOKEHUS TKaHEH B OpraHax
pacTeHui.

TkaHM JKMBOTHBIX WM 4YeJOBEKAa. THMBI KUBOTHBIX TKAHEW: SMHUTENWAIbHAs, COCIWHHUTEIIbHAS,
MbIIIeYHast, HepBHasg. OCOOEHHOCTH CTPOCHHS, (PYHKIHA W PACHOJOKEHUs TKaHEeW B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpAaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMbI OpPraHOB
KUBOTHBIX U 4yesoBeka. yHKIIMM OpraHoB ¥ CUCTEM OPTaHOB.



Omnopa Tena opranusmoB. Kapkac pacrenmii. CkeneTbl OAHOKJIETOUHBIX M MHOTI'OKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBr>keHue OpraHu3MoB. JIBHJKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMAHOE, KI'YTHKOBOE,
pecHMYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTCHMH: TpPONM3MBI M HacTuu. JIBU)KeHHe
MHOTOKJICTOYHBIX KMBOTHBIX U YeJOBEKa: MblleyHas cuctema. Peduekc. CkeneTHbIe MBIl U
ux pabora.

[Tutanue opranusmon. llornomieHue BOABI, YIVIEKUCIOIO Ta3a M MHMHEPAIbHBIX BEIECTB
pacreHusamu. IluTaHue >KMBOTHBIX. BHYTPHUIIONIOCTHOE W BHYTPUKIETOYHOE MHUIICBapEHUE.
[InTaHue MO3BOHOYHBIX JKUBOTHBIX. OTAENBI NMMILEBAPUTEIBLHOrO TpakTa. IluimesapurenbHbie
xeinesbl. [InmeBapurenpHas cUCTEMa YEJI0OBEKA.

Hpixanue opraHu3MoB. [lpixaHue pacteHuii. Jlpixanue >kuBOTHBIX. [luddy3us razoB uepes
MOBEPXHOCTh KieTKU. KoxkHoe npixaHue. JlpixarenbHas noBepxHocTb. JKabGepHoe M j€roynoe
IbpIXxaHue. JIpIXaHWe NO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKAa. OBOJIIOLUOHHOE YCIOKHEHHUE
CTpPOEHMS JETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXarenbHass cucTema uejgoBeka. MexaHusm
BEHTHISALIUH JIETKUX Y ITUI] ¥ MICKOMUTAOMUX. Perynsamnus npixanus. J{pxaTeabHble 00bEMBI.

TpaHcnopT BEIIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCHOPT BEIIECTB y
*KUBOTHBIX. KpoBeHOCHas cucTemMa u e€ opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX KMBOTHBIX
u genoBeka. Cepile, KPOBEHOCHbBIE COCYABI U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIMOHHBIE
YCIIO)KHEHHUS CTPOCHMS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX. Pabota cepama u eé
peryssanus.

Brinenenue y opranu3moB. Beinenenne y pacrenuil. Boinenenue y ;kuBoTHbIX. COKpaTUTENIbHBIE
BakyosH. Opransl BolieneHus. OuibTpanus, ceKpenust 1 00paTHOE BCACBIBAHNE KaK MEXaHU3MBbI
paboThl opraHoB BbiAeTeHHs. CBsI3b MOJOCTH Tella C KPOBEHOCHOW U BBIIEIUTEIBHON CHCTEMaMHU.
Beinenenne y mo3BOHOYHBIX UBOTHBIX M 4yenoBeka. Ilouku. Crpoenne u (yHKIMOHMPOBAHUE
He(pona. ObpazoBaHHEe MOUYH y YETIOBEKA.

3ammrTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IMCTHI
IIPOCTENIINX. 3aluTa y MHOTOKJIETOYHbIX pacrteHuil. Kyrtukyna. CpeacrBa nacCUBHOW U
XUMHUYECKOM 3aIUTEI. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKPOBBI M MX IPOW3BOJHBIE. 3aIllUTa OPraHU3Ma OT
6onesneii. IMMyHHas cucrema yenoBeka. KieTouHblil 1 r'yMopanbHbIi UMMYHHUTET. BposxaéHHbIHM
U TIpUOOPETEHHBIN crienupUIecKuii IMMYHUTET. TeopHs KIIOHAJIbHO-CEIEKTUBHOIO UMMYHHTETA
(IT. DOpmux, ®. M. bepuer, C. ToneraBa). BocnamurenbHple OTBETHl OpraHu3MoB. Poib
BPOXIEHHOIO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs U perynsuusi y opraHu3MoB. Pa3napakuMoCTh y OJHOKJIETOYHBIX OPIaHHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBHas cuctema u pediekTopHas perynsuus y >KUBOTHbIX. HepBHas cuctema u e€ OTIEINbI.
OBONIOIIMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOW CHCTEMBI Yy >KMBOTHBIX. OTHENBI T'OJIOBHOTO
MO3Ta TO3BOHOYHBIX JXKUBOTHBIX. Pedrnexc u pednexropHas nyra. be3ycnoBHble M YCIOBHBIE
pedIeKchl.

['ymopanbHast perymsiuus M DHAOKPHUHHAas CUCTEMa >KMBOTHBIX M 4ejoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBME TOPMOHOB. B3auMocCBsi3b HEpPBHOM U
SHIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cucTema.

JdemoHcTpanuu

[Toptpet: N. I1. [1aBnos.
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Tabmuubt u  cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOAOPOCINY,
«bakrepun», «llIpocreimmey, «OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBI OpraHOB
ITO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBbie cucremsl», «CtpoeHue ctebns», «CTpoeHHWe JUCTOBOM IUIACTHHKWY, «TKaHU
KUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenpHas cucremay», «KpoBeHOCHas cHuCTEMay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxka», «MpleuyHas cucreMay,
«BpinenurenpHas cucremay, «HIOKPHUHHAs cucteMan, «CTpoeHHe MbIub», «VMMMyHHTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUu», «KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IuiaHapum», «BHyTpeHHee CTpPOEHHE JO0XKIAEBOTO
yepBsi», «HepBHas cucrema poidb», «HepBHas cucrema mnsarymkm», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nruny, «HepBHas cucrema MIIEKONHUTAIOUIUXY,
«HepsHas cuctema denoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOIpenapaTbl OJHOKIETOYHBIX OPIraHHU3MOB,
MHUKpOIpenapaTsl TKaHel, pakOBUHBI MOJUTIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
AK3EMILIAPhl KOMHATHBIX PAaCTeHUM, repOapuu PaCTCHHU Pa3HBIX OTJENIOB, BIAKHBIC Mpernaparhbl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJICKIIUU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue Ui IEMOHCTPALlMU MOYBEHHOT'O U BO3AYIIHOIO MUTAHUSI PACTEHUM, pacCIleTIICHHs
KpaxMana u OenKoB HoJ JAEHCTBHEM (PepMEHTOB, 0OOPYAOBAaHHE JUIS IEMOHCTPAIIMHU OIBITOB IO
W3MEPEHHUIO JKU3HECHHOM EMKOCTM JIETKMX, MEXaHHM3Ma JbIXaTEJIbHBIX JBWKECHHM, MOIEIHU
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopnas padora «/3yyeHre TKaHel pacTeHUN.

JlabopaTopnasi padora «l/3ydueHne TkaHel KUBOTHBIX).

JlabopaTopnasi paGora «/3ydyeHne opraHoB IIBETKOBOTI'O PaCTEHUS».

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPTAHU3MOB

®dopMBl pa3MHOKEHHS OPTaHM3MOB: Oecrojioe (BKJIOYash BETeTaTHMBHOE) W TOJIOBOE. Buabl
6€ecroJIoro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIISIINA, (parMeHTaIHs, KIOHUPOBAHHE.

[TosnoBoe pasmuokeHue. [lonoBeie kineTku, wim ramersl. Meio3. Ctaaun meiios3a. IloBenenune
xpomocoM B Meito3e. Kpoccunrosep. buosiornueckuii cMmbicii MeH03a M TOJOBOTO IMpolecca.
Melio3 1 ero MecTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pasButue. ['ameToreHe3 y >KMBOTHBIX. [lonoBeie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CHocOOBI OIIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpHUOJIOTHST — HayKa O pPa3BUTHH
opranuzMoB. Craauu >MOpuOreHe3a >XKMBOTHBIX (Ha mpumepe usarymku). poGmenue. Tumbl
npobnerusi. OCOOEHHOCTH IPOOJICHUS MIICKOTHUTAIONINX. 3apOIbIIIeBbIC JIUCTKU (TaCTPYJISAIINA).
3akilalka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JIMCTKOB. B3auMHOe BIUSHUE YacTei
Pa3BUBAIOIIETOCS 3apo/bliia (SMOpHUOHANbHAS UHAYKLUS). 3aKialka MjaHa CTPOSHHs )KUBOTHOTO
KaK pe3ylbTaT MEPapXUUECKUX B3aMMOJEHCTBHI reHoB. BnusHue Ha SMOpHOHANBHOE pa3BUTHE
pa3IMYHbIX (DAKTOPOB OKPYXKAIOMIEH cpeabl.

Poct u pasButue xuBOoTHBIX. [locTaMOpuoHanbHBIN nepuoa. [IpsmMoe u HempsiMoe pa3BHUTHE.
PazButue ¢ Meramopdo3om y O€CriO3BOHOYHBIX M IO3BOHOYHBIX >KHBOTHBIX. bHomorunyeckoe
3HAUEHUE MPSAMOr0 M HENPSMOT0 pa3BUTHUs, MX PACIPOCTpaHEHHE B mpupoje. Tumel pocra
KHUBOTHBIX. DaKTOPhI PETYNIALMH POCTa >KMBOTHBIX U ueioBeka. CTaauu MOCTIMOPHOHAIBHOTO
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pa3BUTHUsL Y KMBOTHBIX U uenoBeka. [lepuoabl oHTOreHesa uenoBeka. CTapeHUE W CMEpPTh Kak
OMOJIOTUYECKHE TIPOLIECCHI.

PasmuoxeHne u pa3Butue pacrteHuid. ['amerodut m cropodur. Meito3 B KU3HECHHOM ITUKIIC
pactenuii. OOpa3zoBaHue Criop B Imporecce Meio3a. ['amerorenes3 y pacteHuid. OmiogoTBOpeHUE U
pPa3BUTUE PACTUTEIbHBIX OpPraHu3MoB. J[BOWHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX PACTEHHM.
OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIIIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraruBHOoe pa3MHOXKEHHE», «THIBI OECIONOro pa3sMHOKECHUSY,
«Pa3mMHOXkeEHHE XJIIAMUIOMOHAAbI», «Pa3MHOKEHUE IBIIIEHb», «Pa3sMHOXKEHHE TUAPBDY, «Meno3y,
«Xpomocombl», «['ameTrorenesy», «CTpoeHne STULIEKIETKH U CIEPMaTo3011a», «OCHOBHBIE CTaIUU
oHTOoreHe3a», «lIpsimoe u Hempsimoe paszButhey, «Pa3Buthe Mailckoro xyka», «Pa3Burtne
capaHun», «PasBuTHEe JATYIIKW», «/I|BOMHOE OILUIONOTBOPEHUE Y LBETKOBBIX PACTCHUIY,
«CTpoeHHE CEeMsIH OJIHOAOJBHBIX W JIBYAOJBHBIX pacTeHui», <«OKU3HEHHBIH LHMKI MOPCKOM
KanycTel», «KU3HEHHBIA LUK MXa», «KU3HEHHBIM UK ManopoTHUKAY, «KW3HEHHBIA LUK
COCHBD.

O6opynoBaH#e: CBETOBOM MHKPOCKOI, MHKpPOIpErnapaThl SHIEKIECTOK W CIEePMAaTO30HI0B,
Mozelb «L UK pa3BUTHS JISTYIIKA.

JlaGoparopnass  paGora  «l3ydyeHwe CTpOEHHMS  MOJIOBBIX  KJIETOK HA  TOTOBBIX
MHKpOIIpenapaTax».

IIpakTyeckas padora «BpIBIEHHE TPU3HAKOB CXOACTBA 3apOJBIIIEH IMO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUIN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

HcTopus cTaHOBIEHUS U pa3BUTUS T€HETUKH Kak Hayku. Pabotrer I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponb oTeuecTBeHHBIX y4EHBIX B pa3BuTuu reHetuku. Pabotsr H. K. Koasunosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUECKUE TOHITUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIEC T€HBI,
aNbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIA MPU3HAK, TOMO3UI0Ta, FETEPO3UTOTA,
qycTas JUHUS, THOpU b, reHoTHIl, peHoTun. OCHOBHBIE METO/IbI TEHETUKH: THOPUIOIOTUYECKUH,
HHUTOJIOTUYECKHI, MOJICKYJISIPHO-T€HETHYECKUI.

JdemMoHcTpanuu

Hoptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, FO. A. ®ununyenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JlaGopaTopHnasi pa6ora «/[po3oduiia kak 00bEKT FT€HETHUYECKUX MUCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperniuBanue. I[lepBoiii 3akoH MeHzenss — 3aKOH eauHOOOpa3usi THOPHIOB
nepBoro nokojenus. [TpaBuiio nomunupoBanusa. Bropoi 3akoH MeHaenss — 3aKOH pacuIenIeHUs
npu3HakoB. LluTonornueckre OCHOBEI MOHOTUOPUTHOTO CKpeIIBaHUs. [ MoTe3a YMCTOThI TaMeT.

AHanuzupyrolee ckpemuBaHue. IIpomexyTouHblil xapakTep HacienoBaHus. Pacuieruienue
MIPU3HAKOB IIPHU HEMOJHOM JIOMUHHUPOBAHUMU.
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JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS
NpU3HAKOB. L{UTONOrNYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HaclenoBaHue mnpuzHakoB. Paborer T. Moprana. CremieHHOe HacleqoBaHUE
I€HOB, HAPYIICHHE CLETUICHHS MEXIY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'eneruka mnoma. XpOMOCOMHBIM MEXaHU3M ONpEAeNeHUuss I1oja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M reTreporaMeTHbli 1moj. ['eHermdeckas CTPYKTypa IIOJIOBBIX
xpoMmocoM. HacienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucrtema. llnefioTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHBI  ajienn3M. B3aumMozaelcTBHe HEAUIENbHBIX TI'eHOB. KOMIUIEMEHTapHOCTB.
Onucras. [Tonumepust.

I'eneTndeckuii  KOHTPOJb  Pa3BUTUS  PACTEHUM, OJKUBOTHBIX M  4YEJIOBEKa, a TaKkKe
(U3HONIOrMYECKHX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX QyHKIMI. ['eHeTndeckue MexaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35MH — MApa3UT» U «XO35SUH — MHUKPOOHOM).
['eneTnueckue acrekThl KOHTPOJIS W U3MEHEHMs HACIIEACTBEHHOW HMH(GOpPMALUU B MOKOJCHHSIX
KJIETOK 1 OPTaHU3MOB.

JdemoHcTpauuu

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

Tabmuublr u cxembl: «llepBbiii 1 BTopoil 3akoHbl Mennens», «Tperuii 3akoH MeHaens»,
«AHanu3upyollee ckpeluBanuey, «Hernonnoe nomuHupoBaHuey, «CLEINIEHHOE HAclIeJOBaHHUE
MPU3HAKOB y Apo3oduib», «['eHetnka nona», «Kapuorumn uenosekay, «Kapuotun npo3oduis,
«Kapuotun ntunp», « MHOKECTBEHHbBIN aJlIEIU3M», «B3anmMoneiicTBre reHoBY.

O6opynoBanue: MoOJeNb JUIsl JEMOHCTpPAllMU 3aKOHOB €JUHOOOpa3us TUOPUIOB IEPBOTO
IIOKOJIEHUSI W PAacIIEIUIEHUs IPU3HAKOB, MOJAENb U1 JIEMOHCTpAlMM 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHUs MPU3HAKOB, MOJENb ISl JEMOHCTPALMK CUEIJIEHHOTO HACIEAOBAaHUS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «J{po3zodumnay.

IIpakTnyeckass padora «/3yyeHue pe3ylIbTaTOB MOHOTMOPHUIHOTO CKpPEIIMBAHUS Y
Ipo30(UITBD».

IIpakTuyeckas padora «3yueHue pe3yabTaToB JUTUOPUIHOTO CKPELIUBAHUS Y APO3OPUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiicTBre reHOTHIIA U cpeabl TpH GOopMUPOBaHUH (PeHOTUIA. FI3MEHYHMBOCTH MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBbIE IpPU3HAKU. BHIbI N3MEHUYMBOCTU: HEHACIIECACTBEHHas |
HacCJeICTBEHHA.

MonudukanronHas u3MeH4YMBOCTh. Ponb cpeapl B (opmupoBaHMM MOIUGUKALMOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuanmoHHBIA psig M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['eHoTHMIIMUECKass  M3MEHYUBOCTb. (CBOMCTBA TI€HOTHIIMYECKOM  W3MEHYMBOCTH.  Bumsl
TeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTiBHAass M3MEHYMBOCTh. Mei03 M MOJOBOH mpolecc — OCHOBAa KOMOMHATHBHOM
M3MEHYHUBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IaHMH F€HETUYECKOT0 pa3Hoo0pas3us B
IpezeNnax OJHOro BUAA.

MyrtanuoHHass W3MEHYMBOCTb. Buapl MyTanuii: TE€HHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbBIE W MHAYLUPOBAaHHBIE MyTalMM. SnepHble U LUTOMIA3MaTUYECKHE MYTalUU.
ComaTtnueckue M MOJNOBble MyTauMH. lIpUumHBI BO3HUKHOBEHUS MyTaluil. MyTrareHsl M HX
BIIMSIHHUE HAa OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Ipoliecca. 3aKOH TOMOJOTHYECKHX
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psanoB B HacinenacTtBeHHOM wu3MenunBoctd (H.M. Basunos). BHesnepHas W3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBumos.

Tabmumel u  cxeMbl: «Buasl u3MeHYHBOCTHY», «MoAupUKAMOHHAS HU3MEHUHUBOCThHY,
«KoMOuHaTHUBHAS U3MEHYNBOCTEY, «Meio3y, «OmiogoTBopenuey, «I eHeTndeckne 3a00IeBaHUs
yenoBekay, «Buasl mytanuii».

O6opynoBaHue: uBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PpAcTeHHM, pPHUCYHKHU
(dboTorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlaGopaTopnas padorta «/cciaenoBaHnue 3aKOHOMEPHOCTEH MOAN(DUKALMOHHON U3MEHYHBOCTH.
ITocTpoeHne BaprallMOHHOTO Psifia U BAPUALIMOHHON KPUBOMY.

IIpakTuyeckasi pa6ora «MyTtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuorun yenoseka. MexayHapoaHas mporpaMmma MCCIE€IOBaHMS T'€HOMa 4desioBeka. MeTobl
W3YYCHHUS] TEHETUKH 4YeJOBEKa: T'CHEATOTUYECKUH, ONM3HENOBBIH, IUTOTCHETHUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeTHUYecKuil. COBpEMEHHOE OmpeneseHue
TE€HOTHIA: MIOJJTHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAaHUE, B TOM 4Hciie ¢ noMmouisto [TIP-
ananuza. HacrnenctBeHHble 3a00neBaHus dyeinoBeka. [ eHHbIE B XpOMOCOMHBIC OOJIE3HU YeIOBEKa.
bone3nn ¢ HacineACTBEHHOM MPEAPACIONOKEHHOCThIO. 3HAUYEHHE MEAUIIMHCKOW TE€HETUKH B
MPEeIOTBPALICHUN W JIEYEHUH TEeHETHYEeCKHX 3aboseBaHHil dvenoBeka. MeANKO-reHeTHYeCKoe
KOHCYnbTHUpOBaHHE. CTBOIOBBIE KIETKU. [lOHATHE «T€HETMYECKOro rpy3a». DTHUYECKUE aCHEKThI
MCCJICIOBAaHMH B 00JIACTH PEJaKTUPOBAHUS TCHOMA M CTBOJIOBBIX KIIETOK.

lenernueckue (akTOpsl TMOBBIMIEHHON YYBCTBUTEIBHOCTH 4YEJNOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpyXarwlled cpeabl. ['eHeTndeckas MNpeapacroaokKeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanuu

Tabmuner u cxembl: «Kapwotun uenoBekay, «MeETOIbl HW3YYCHHS] TEHETHKH YEJIOBEKay,
«["enernueckue 3a00€BaHUS YETOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JomecTukanuus u ceiaekuus. 3apoxaeHue celleKuu 1 nomectukanuu. Yuenue H. Y. BaBunosa
o LlenTpax mpoucxXoXaeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuil. Poib cenexiuu B co3qaHuu
COpPTOB pacTEHUU W MOpPoA KUBOTHBIX. COpT, MOpoJa, mMTaMM. 3aKOH F'OMOJIOTHYECKUX PsIIOB B
HacyencTBeHHOM n3menunBoctr H. 1. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON paboTHI.

Metoapl ceneKunoHHOM paboTsl. McKyccTBEHHBI OTOOp: MacCOBBI W WHIAMBHIYaTbHBIH.
Otanbl KOMOWHAIIMOHHOHM ceneknuu. VcmpiTaHue npou3BoguTeeii mo moroMcTBy. OTOOp 1O
TEHOTHUITY C IMOMOIIBIO OLIEHKH (DEHOTHIIa TOTOMCTBA U OTOOP MO F€HOTHUITY C MOMOILBIO aHAIH3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/]| CENIEKIIMOHHOW paboThl. PaguanioHHbI U XUMUYECKHIA
MyTareHe3 Kak UICTOYHHMK MYTalui y KyJIbTYpHBIX ¢GopM opranu3mMoB. Mcronb3oBaHre reHOMHOTO
penakTHupoBaHus U MeToAoB pekomMOuHaHTHRIX JIHK ams momyuenus ucxogHoro mMarepuania s
CEJIEKIIUU.

[Monyuenue nonummionaoB. BHyTpuBUIOBas rudpuan3anus. bau3kopoACcTBEHHOE CKpElIUBaHUE,
win uHOpuauHT. HepoacTBeHHOe cKpelluBaHue, WM ayTOpUIUHT. ['eTepo3uc U ero mpuyuHbL.
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Hcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rudbpuanzanus. [lpeogonenue Gecrmoaus
MEXBHUOBBIX THOPUIOB. JlOCTHKEHUS CENEKIUU PACTEHUHN U KUBOTHBIX.

CoxpaHeHue U N3y4EHHE TEHETUYECKUX PECYPCOB KYNbTYPHBIX PACTEHHM M MX AMKUX POAUYEH
IUIs1 CO3JIaHMsI HOBBIX COPTOB U TMOPHUI0B CEIbCKOXO3SIMCTBEHHBIX KYJIbTYyp. leMoHCcTpanun

Hoptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxembl: «lleHTpbl MPOMCXOXKAEHUS U MHOrooOpasusi KyJIbTYPHBIX DPacTCHHI»,
«3aKOH TOMOJIOTMYECKHX pPSJOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «METOIBI CEIEeKIUN»,
«Otnanénnas rudpuau3anusy», «KMyrarenesy.

JlabopaTopnasi pabGora «lI3ydyeHne cOpTOB KyJIbTYpHBIX PacTEHUN M IOPOA JOMAIIHUX
KUBOTHBIX).

JlaGoparopHas padora «/3yueHre METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTEHHII».

JOkckypeusi «OCHOBHBIE METOABI W JOCTHXKCHMS CEJIEKIMHM PACTeHHH W JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHLUIO, IJIEMEHHYIO (epMy, COPTOMCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BOTeXHOJIOrUsl H CHHTeTHYeCKasi OMo10rus

OOBekThl, HCHONb3yeMble B OWOTEXHOJOIMH, — KJIETOYHBIE U TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HX XapakTepucTuka. TpamunuoHHas OHOTEXHOJOrus: XJjeOoledyeHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEINE. MukpoOuongoruueckuii cuate3. OObEKTHI
MHUKPOOHOIOTHYECKUX TexHOonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BATAMUHOB.

Coznlanue TEeXHOJIOTHI U MHCTPYMEHTOB LIEJIEHANPaBIEHHOTO U3MEHEHUS U KOHCTPYMPOBaHUS
TE€HOMOB C LI€JIbIO [TOJIyYE€HUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKAIMX HE BCTPEUAOLUECS
B IIPUPOJIE OMOCUHTETUYECKUE ITYTH.

Knerounass wuHxeHepus. MeToabl KynbTypbl KIETOK M TKaHEW pacTeHUHW U >KUBOTHBIX.
Kpunobanku. Comarmueckas ruOpuau3anus M cOMaTHYecKuil sMOpuorenes. Mcmonb3oBaHue
rarjouJ0B B CEJIEKIUU pacTeHUN. FICKyCCTBEHHOE OIIIOAOTBOPEHUE. PEKOHCTPYKLIHS SAULIEKIIETOK
U KJIOHMPOBAHUE >KMBOTHBIX. METOJ TpaHCIIaHTALUK SAEp KIETOK. Texnonozuu 0300posnenus,
KYIbMUBUPOBAHUA U MUKPOKIOHATLHO20 PAZMHONCEHUS CETbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAss W TI€HHass WHXEHEpUs. VICKyCCTBEHHBI CHUHTE3 I'€Ha U KOHCTPYMPOBAaHHE
pexomOuHanTHeIX JIHK. JlocTmkeHus M NepCcrneKTUBBI XPOMOCOMHOM M T'€HHOM HHXKCHEPHH.
DKOJIOrMYecKHe U 3TUYECKHE MPOOIeMbl FTeHHON HHKEHEPHH.

Menununackue OwnorexHosmorun. [loctrenomHas tudpoBas wmenunmua. [IP-amarHoctuka.
MeTaboa0MHBIN aHaINU3, TEHOLIEHTPUYECKUI aHaJIM3 MPOTEOMa YeJIOBeKa ISl OLIEHKU COCTOSHUS
ero 3710poBbsl. Mcronb30BaHNe CTBOJOBBIX KiIeTOK. TaprerHas Tepanus paka. 3D-OnonnxxeHepus
Ui pa3pabOTKU (PyHIaMEHTAIbHBIX OCHOB MEIUIMHCKMX TEXHOJOTHH, CO3AaHNUs KOMIUIEKCHBIX
TKaHEl COYeTaHHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTHHIA U cKaddoyguHra A pelieHus
3a]1a4 IEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LeNbl0 oOecreyeHuss KOMOWHUPOBAHHON 3alUThl OT
Bo3Oyauteneir OPBU, ycraHoBieHHne MOJEKYISpPHBIX MexaHW3MOB (GyHKmuoHupoBanus PHK-
COJIEpKALIMX BUPYCOB, BBI3BIBAIOIIUX 0COOO ONacHbIe 3a00J1€BaHMsI YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubl 1 cxemsl: «/crnonbp30BaHNEe MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM IPOU3BOICTBEY,
«Kiterounas nHxxeHepusn», «I eHHas HHXXEHEPHUI».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.
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IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.
IKeKkypeusi «buorexHonmoruss — BaKHEWIAs IMPOU3BOAUTENIBHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIIHOHHBIX NPeICTABICHUH B OHOJIOTHH

OpomourionHass teopuss Y. [apBuna. IIpeanoceuiku BO3HUKHOBEHHS AapBUHU3MA. KH3Hb U
Hay4Had JesaTenbHocTh Y. J{apBuHa.

JIBrokyie cuisl 3BONIONMM BUAOB 1o Y. JlapBuHy (BbICOKash HHTEHCHBHOCTh Pa3MHOKCHHS
OpPTraHU3MOB, HACJEICTBEHHAs H3MEHUMBOCTh, OOph0a 3a CyIIeCTBOBaHHE, E€CTECTBEHHBIA H
HCKYCCTBEHHBIH OTOOD).

Odopmnenune cunTeTndeckoit Teopun sBomonmu (CTD). HelTpanbpHas Teopus 3BOJIOIHH.
CoBpeMeHHass 3BOMIONMOHHAS OMOJIOTHS. 3HAYCHHE SBOJIOIMOHHON TeOopHH B (POPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. [lapBuH,
C. C. YerBepukos, 1. U. llImansraysen, [x. Xonneitn, /. K. benses.

Tabmuie! u cxembl: «Cuctema xwuBoii ipupoisl (o K. JIuauaew)», «JlecTHHUIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusMm (OpMHPOBAHUS TMPUCTIOCOOJIEHUI y pacTeHUil W >KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyra myremectBuss Y. [lapBuna», «Haxonku Y. JlapBunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHUE», «[lopoasl romyoeit», «MHOTO0Opa3ue KyIbTypHBIX (Hopm
KamycTel», «I[lopoapl IOMamIHMX KHUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BHIOB (rmo Y.
HapBuny)», «Cxema COOTHOLIEHMsI IBMXKYIIMX CHJI JBOJIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKOI TE€OPUU IBOJTIOLIUN.

Tema 2. MuKpo3BOJIIOIHSA U €€ pe3yJibTaThl

[lonynsus kak »neMeHTapHas eAuHMNA SBoMonuM. COBpEMEHHBIE METOIbl OLEHKH
TEHETHYECKOT0 PasHOOOpa3ust U CTPYKTYpHl MOMyJsIuid. MI3MeHeHue reHooH1a MOMyIIsAIUN KaKk
AJIEMEHTApPHOE JBOJIIOLIMOHHOE SIBJICHWE. 3aKOH TeHeTuyeckoro paBHoBecus JIk. Xapau, B.
Baitn6epra.

OneMeHTapHble  (GaKTOpPbl  (OBIDKYIIME CHIJIBI)  HBOJIONUH. MyTallMOHHBIN  Iporecc.
KomOunaTuBHas n3aMeH4nBOCTb. Jlpeiid reHoB — ciyyaifHble HEeHAIPaBICHHbBIE H3MEHEHHS YaCTOT
ateneit B momymsanusax.  OddexT ocHoBaTes. Murpauynu. M3onsius  nomyssuii:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoorudeckas (penpoayKTUBHAS).

EcrectBenHblif 0TO0p — HampaBisoonmii gaktop 3Bomounrd. opMbl €CTECTBEHHOTO OTOOpa:
IBIDKYIIUH,  CTaOWIM3MPYIOIIMKA,  paspbiBatominii  (qu3pyntuBHbA).  IlomoBoit  otGop.
Bo3HHMKHOBEHHE U HBOJIOLNS COLMATLHOTO MOBECHHS )KUBOTHBIX.

[TprcniocoONeHHOCT,  OPraHM3MOB  Kak  pe3yjibTaT MHKpPOAIBOJIOLMU. Bo3HHKHOBeHUHE
npucrnocobaeHuit y opranuzmMoB. Apomopdossl 1 uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y
OpraHu3zMoB:  Mopdosnorndyeckue, (U3NOIOTHUECKUE, OMOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCHUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunooOpa3zoBanue kak pe3ynbTaT MUKpOIBOIOIUH. M3omsanus
— KI04eBoil (hakrop BumooOpazoBanus. [yt u crocoObl BUJ00Opa30BaHUs: aJUIONATPUUECKOE
(reorpaduyueckoe), CHMIATPUUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJIHILIONU3AIIHS,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIUOHHBIX MTPOLIECCOB.
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Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  oBomrormoHHON  Owonormu B pa3pabOTKe  HAydyHBIX  METONOB  COXPAHCHUS
O6uopazHooOpazusi. MHUKPOIBOMIONMS U KOIBOIIOIMS MMapasuTOB M HX X035€B. MexaHH3MBI
(hopMHUpPOBaHHS YCTONYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI 0OPHOBI C HEH.

JdemMoHcTpanuu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmunpel u cxempl: «MyTalMOHHAs W3MEHYUBOCTH», «llomynsiiuoHHAas CTPyKTypa BUIa,
«Cxema mposBIeHHS 3akoHa  Xapau—BaitHOepra», «/IBWKymue CHIBI  DBOJIOIHNY,
«IKOJOoTHYEeCKass W3OJSIIUS  TOMYJISAIUA  CeBaHCKOM dopenny», «['eorpaduyeckas H30JIAMHSL
JTUCTBEHHUIIBI CUOMPCKON M JTUCTBEHHHIIB JAaypCKoi», «[lomynsiMoHHbBIE BOJHBI YHCICHHOCTH
XUIIHUKOB W XKepTB», «(Cxema JeHCTBUS €CTeCTBEHHOTO oTOopay, «DopMbl OOpbOBI 3a
CYLIECTBOBAHHE, «HaycTpuanbHbIi MEJIaHU3M, «OKusbie HCKOIIaeMbIe»,
«[loxkpoBUTENbCTBEHHAs! OKpacka JKHUBOTHBIX», «lIpenympexmaromas oxpacka KHUBOTHBIXY,
«Dusnonoruueckue agantanuny», «lIpucrnocoOIEHHOCTh OPraHU3MOB M €€ OTHOCHTEIHHOCTHY,
«Kputepun Buga», «Bugsl-nBoitHukm», «CTpykTypa Buga B mpupoae», «CrocoOsl
BHo0oOpazoBanus»,  «leorpadpuueckoe  BumooOpazoBaHWe  TPEX  BUIOB  JIAHJBIIICHY,
«IKoJornYecKoe BHUA000pa3oBaHWe BUIOB CHHHUID, «llomummonasl pacreHwmit», «KamycTHo-
peneUYHbINA THOPUIY.

O6opynoBanue: repObapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dYydella NTHUI[ W 3Bepe ¢
pUMepaMu Pa3IMYHbIX MPUCHOCOOJIEHHH, Yyderaa OTHUI[ M 3Bepell pasHbIX BUIOB, repbapuu
pacTeHui OM3KKUX BHJIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CITIOCOOAMU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi  paGora  «[IpucmocoOneHuss OpPraHM3MOB W  UX  OTHOCHUTENbHAS
11eJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/1Ionus M €€ pe3yJbTaThl

Meroasl u3ydeHuss MakpolsBomonuu. llaneoHTonoruyeckue MeETOAbl M3YHYECHHS 3BOJIIOLMU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpaduyeckue meToasl usyueHus sBosonuu. CpaBHeHue (aopsl U GayHbl MATEPUKOB U
ocTpoBoB. bruoreorpadudeckue oomactu 3eMiau. Buabl-oHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE H  CPAaBHUTEIBHO-MOP(POIOTUYECKUE METOJAbl HM3YyYCHUS HBOIIOIUU.
'eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOT€HE3a W TMOSIBICHUS HBOJIIOIMOHHBIX HOBILIECTB.
['oMonornyHble ¥ aHaAJIOTUYHBIE OpraHbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISpHO-
TCHETUYECKUE, OMOXMMHUYECKHE W  MATeMAaTUYECKHE  METOIbl  W3YYCHHs]  JBOJIOIUU.
I'omonoruunsie renpl. COBpeMEHHBIE METOIbI IIOCTPOSHUS (PUIIOTCHETUIECKUX JIEPEBhEB.

XpPOMOCOMHBIE MYTAaIlUU U 3BOJIIOIHS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJMIONUHU. [lpunyun cmenvt @yuxyuii. HeodpatumMocTsb
3BOJIIOLMU. AJJanTUBHAS paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOLIHH.

JdemMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, O. ['ekkensb.

Tabmumpl 1 cxembl: «DUIOTEHETUYECKUH psAI JIOMAgn», «ApPXEONTEpPHKC», «3Bepo3yObie
smepe», «Crerouedansry, «Punnopute», «CeMeHHBIE MaNOpOTHUKWY, «buoreorpadudeckue
30HBI 3emuu», «/Ipelid koHTUHEHTOBY, «PenmukThl», «HauanbHble cTaguu 3>MOPUOHAIBLHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyIUMEHThI»,
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«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHl YEIOBEKAa M IIUMIMaH3e», «[JlaBHBIE HaINpPaBICHUS
3BOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOIIHI.

O6opynoBaHue: KOJUIEKIIMH, TepOapu, MYJSDKA UCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KU3HU HA 3emJie

HayuHble rUMOTE3bI TPOUCXOXKACHUS KU3HU Ha 3emiie. AOHOreHe3 u nancnepmus. JloHay4Hble
MIPEJICTaBICHUS O 3aPOXKICHUU KU3HU (KpealmoHu3M). [ uroTe3a MoCTOSIHHOTO CaMO3apOKICHUS
KU3HU U e€ ompoBepkeHue onbitamu . Peau, JI. Cnamannanu, JI. [lacrepa. [Ipoucxoxaenne
KU3HHU B aCTPOOHOIIOTHSI.

OcHoBHBIE 3Tanbl HEOpPraHM4eckod HBojrouuu. llnanerapHas (Teosioruueckas) 3BOJIOLUS.
XuMudeckast 3BOJIONH. AOMOTEHHBIN CHHTE3 OPraHUYeCKUX BEIECTB U3 HeOpraHu4ecKux. OmbIT
C. Mumniepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MmoHoMepoB. KoamepBarnas runotesa A. H.
Omnapuna, runore3a nepsuuHoro Oympona J[k. XomjaeiHa, reHeTHdeckas runotesa [. Mémnepa.
Pu6oszumer (T. Yek) m rumote3a «vmupa PHK» V. I'mnbGepra. ®opmupoBanue meMmOpaH u
BO3HUKHOBEHHE IPOTOKIIETKH.

Uctopusa 3emnu u Metoasl e€ nzydeHusd. Mckonaemple opranmdeckre octatku. ['eoxpoHonorus
n e€ meronpl. OTHOcUTENbHAsE M aOCONIOTHAsE T€OXPOHOJIOTHs. ['eoXpoHoyornyeckas IIKaja:
JOHBI, 3pbl, IEPUO/BI, SIOXH.

Hauanbnpie aTanbl oOpraHuydeckodl 3BoyiroUMU. [losBIIEHME M HSBOJIOLUS NEPBBIX KIETOK.
Opomtonusi Metabonu3Ma. BosHukHOBeHHe mepBbIX dKocucTeM. CoOBpeMEHHbIE MUKpPOOHBIE
OMOIUVIEHKM KaK aHaJlor TMepBbIX Ha 3emie coobmectB. Crtpomaronutel. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxxnenne sykapuoT (cumMOUOreHe3). DBOJIOIHOHHOE IPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne  MHOTIOKJIETOYHBIX ~ OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamnbl ABOJIOLUH BBHICIINX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHid. Brixox
pacreHuii Ha cymy. IlosBlIeHHE CHOpPOBBIX pAacTeHHH M 3aBoeBaHHE MMM cymu. CeMeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3TaIlbl 3BOJIOLUHU XKUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUMOB. [lepBble XOpa0OBBIE )KUBOTHBIE.
Kuzup B Bome. DBomouus MO3BOHOYHBIX. [lpomcxoxkaenune ampuOUid W PENTUIIHA.
[TpoucxoxaeHne MieKonuTaomux W nTull. [lpuHiun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HHM Ha 3emiie MO 3paM M NEpUOAaM: apXel, MPOTEpO30H, Maleo30i, ME3030i,
KaifHo30i. OO1Iast XapakTepucTUKa KIIMMaTa U reoJIoTnYeckux mporeccos. [losiBienne u pacuser
XapaKTepHBIX OPraHu3MOB. YTiieoOpa3oBaHWE: €r0 YCJIOBHS W BIMSHHME Ha Ta3oBblil cOCTaB
aTMocCQepBhl.

MaccoBble BbIMHpAaHUS — OKOJOIMYECKHE KpHU3HChl mnpouwioro. IlpuumHbl M cnencTBus
MaccoBBIX BbIMUpaHUH. COBpeMEHHBI 3KOJOTHMUECKUIl Kpu3uc, ero ocobenHoctu. [IpoGiema
coxpaHeHHUs Onopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHasi cUCTeMa OpraHuyeckoro wwupa. IIpuHIMNBl KiaccupuKalud OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Peau, JI. Cnamnanuanu, JI. Ilacrep, . 1. MeunukoB, A. 1. Onapun, J[x.
Xonpenn, I'. Ménnep, C. Mumnep, I'. FOpu.
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Tabmumer 1 cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo wu3ydeHUIo
camo3apokJaeHus kusHu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanel HeopraHuueckoin
sBONIOLMNY, «['eoxpoHosornueckas mkana», «HadampHble 3Tanbl OpraHUYECKON 3BOJIOLIUNY,
«Cxema 00pa3oBaHUs SyKapuoT MyTéM cCUMONOreHe3ay, «Crucrema KuBOH mpupoiby, «CTpoeHue
BUpyca», «Apomopdo3sl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOYHBIE  BOJOPOCIINY,
«MHOroKJIeTOUHbIE BOJHOpOCHH», «Mxu», «llanmopoTHukm», «l['0JIOCEMEHHBIE pPACTEHUAY,
«Opranbl IBETKOBBIX pacTeHHi», «CxemMa pa3BUTHS KHUBOTHOTO MHUDPay, «ApoMopdo3bl
XKUBOTHBIX», «lIpocteitmme», «KumeunonomoctHeie», «llnockue udepBu», «UneHucroHorumey,
«Pw10BIY, «3eMHOBOIHBIEY, «IIpecMbikaronuecs», «lltunbry, «MiekonuTarommey», «Pa3Butne
KU3HU B apXeuCKoM spey, «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKON 3pe», «Pa3BuTue >KU3HU B
1aJIe030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KU3HU B KAHHO30MCKON
apen, «CoBpEeMEHHas: CUCTEMA OPTaHUYECKOTO0 MUPAY.

Ob6opynoBanue: repdapuy pacTEHUI pa3lIMYHBIX OTAENOB, KOJUJIEKIUH HACEKOMBIX, BIIayKHBIE
npenaparbl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKLIUUA UTJIOKOXHUX, CKEJEThl MO3BOHOYHBIX
YKUBOTHBIX, Yyydesia MTULl U 3Bepel, KOJJIEKIIMM OKaMEHEIOCTE!, MOJE3HbIX UCKOMAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnass sgaGoparopHas pabdora «MogenupoBanue onbiToB Mmuiepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COCTUHEHUN B MEPBUYHON aTMochepey.

JlabopaTropHasi padora «/3yueHue U onucaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «3yueHne ocoOEHHOCTEHN CTPOSHUS PACTEHUN PA3HBIX OTICIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEH CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPOMOIOTUU. METOIbI AHTPOIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUI O TPOUCXOXKICHUU 4YeJIOBeKa. Pelurno3Heie BO33pEHUS.
CoBpeMeHHBIE HayYHbIE TEOPUH.

CxoacTBO 4YenoBeKa € KUBOTHBIMU. CHCTEMaTHYEeCKOE MOJIOKEeHHE udenoBeka. CBUIIETEIbCTBA
CXOACTBA 4YEJOBEKAa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOPQOIOTUYECKUE, IMOPHOIOTHYECKUE,
¢usnonoro-oMoxumMuueckue,  mnopefeHueckue.  OTauyuMs  YeloBeKa  OT  JKUBOTHBIX.
[IpssMOXO)KaeHME U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOH
CUTHAJIbHOW CHCTEMBI.

JBmwxynme cuibl ((hakTopel) aHTpONOreHe3a: Ouojoruyeckue, coruanbHble. COOTHOIIEHHUE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTauM aHTpororeHe3a. PaHHuWe yenoBexkooOpazHble 00€3bsSHBI (IMMPOKOHCYJBI) W
paHHUE MOHTHIBI — OOIIKE MPEAKU YEeTOBEKOOOPa3HBIX 00€3bsH U JIIOACH. ABCTPATONMUTEKH —
JNBYHOTHE IpEAKU JIoJed. YenoBeK yMmelnbld, IEpBble M3TOTOBIEHUA OpyAud Tpyzna. YUenosek
MPSIMOXOJIAIIUN W TIEPBBIM BBIXOJ JItOjAeH 3a mpenensl Adpuku. YemoBek reimenbOeprckuii —
00U TPEeIOK HEaHIEPTATHCKOTO YeJIOBEKAa M YeIOBEeKa pa3yMHOTO. UenoBeK HeaHJepTalbCKU
Kak BHJ JIFOAEH XOJOAHOro Kirmmara. YenoBeKk pa3yMHbIA COBPEMEHHOIO THIIA, JAEHUCOBCKHM
YeNI0OBEK, OCBOCHUE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTnka U mareoreHOMHKA.

DBOJIIOIMSL  COBPEMEHHOTO 4YeJOBEKa. ECTECTBEHHBI OTOOp B TOMYIAIUAX YeIOBEKA.
MyTarmoHHsIi TIporiece U noauMopdusM. [lonynsuroHHbIE BOJHBI, Apei( reHOB, MUTpAIUS U
«3((deKT OCHOBATEISD» B MOMYJISILIUAX COBPEMEHHOTO YeIOBEeKa.

Yenoseueckue pachl. [lonstue o pace. bonbe pacsl: eBporneouaHas (eBpa3uiickas), aBCTpajo-
HerpoujHas (PKBaTOpHalIbHAs), MOHTOJOHMIHAs (a3MaTCKo-aMepuKaHCKas). Bpems u mytu
paccerneHusl 4esloBeka Mo IuiaHeTe. EnquHcTBO yenoBeueckux pac. HayuHas HECOCTOATENBHOCTH
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pacuzma. IIpucrnocoOIeHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpYXarolied cpeibl. BimsHue
reorpaduueckoii cpeapl U apetida reHoB Ha MOP(OIOTHIO U PU3UOTIOTHIO YETIOBEKA.

MexauciuriimHapabple MeTonbl B (usnueckod  (OMOJOTHYECKOH)  aHTPOTOJIOTHH.
OBOJIIOLIMOHHASI ~ AHTPONOJIOTHSI YU MAJCOAHTPONOJIOTHS  YEJIOBEYECKUX  MOIYIISUM.
buocounanpHple  unccienoBaHUS — OpUpPOABI  uenoBeka.  MccienoBaHHME — KO3BOJIIOLUU
OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl:  «MeToasl  aHTpomosioruu»,  «['OJTOBHOM  MO3r  4YellOBEKa,
«YenoBexkooOpa3Hbie 00e3bsHBDY, «CKENeT 4YenoBeKa M CKeleT IIMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIKyIIME CHJIBI AHTPONOTEHE3a», «DBOJIOLMOHHOE JIPEBO  YEJIOBEKaY,
«ABcTpanmonurex», «HemoBek yMenbiin», «HemoBek MpsIMOXOIAIMINNY, «/IeHHUCOBCKUN 4YETOBEK»
«Heannepranbup», «KpomanboHIb», «lIpenku dyenoBekay, «ITambl HSBOJIOLMU YEIOBEKA»,
«Pacel yenoBekay.

O6opynoBaHue: MYyJSDKA OKaMEHENOCTEH, MPEeIMETOB MAaTepUaTbHOW KYIbTYPHl TMPEIKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUDOTOTHYECCKUMH U OMOJICHCKUMHU CIOYKETaMU
MIPOUCXOXACHUS ueloBeka, Qororpaduu HaXOJOK HCKOMAeMbIX OCTAaTKOB YeNOBEKa, CKEJeT
YeJIOBEeKa, MOJIEJb 4Yepera 4YelOoBeKa M ueperna HIMMIIaH3€, MOJENb KUCTH 4YellOBeKa M KUCTH
LIMMIIaH3€, MOJEIIN TOpCa MPEIKOB YEJIOBEKA.

Jladoparopnasi pa6ora «3yueHne 0COOEHHOCTEH CTPOCHHs CKelleTa YesIOBEKa, CBI3aHHBIX C
MIPAMOXOKICHUEM .

IIpakTyeckas padora «/I3yuyeHne 3K0JOTNYECKUX aJalTalllui YEIOBEKay.

Tema 6. Jxoj0orusi — HAYKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJAOPraHU3MEHHBIX
CHCTEM C OKpYKaloleil cpenoi

3apoxaeHue U pa3BuTHE 3KoyIoruu B Tpynax A. ['ym6onbara, K. @. Pynse, H. A. Cesepiiona, .
I'exkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3anaun 3x0s10ruu. CBA3b 3KOJIOTHH € IPYTUMHU
HayKaMH.

Metoasl sxonoruu. IlonmeBbie HaOMIOAEHHUS. DKCIEPUMEHTHI B JKOJIOTHUU: TMPUPOIHBIE U
nabopaTopHble. MoaemupoBaHUE B AKOJIOTHH. MOHUTOPUHT OKPYKAIOMICH CpelIbl: JTOKAJIbHBIH,
PETHOHANBHBIN U TTI00aTBHBIN.

3HauEHUE SKOJIOTMYECKUX 3HAHWM AJI YeloBeKa. JKOJOTMYECKOEe MHPOBO33PEHHME KaK OCHOBA
CBsI3€il yesoBedecTBa ¢ mpupoaon. DopMupoBaHUE FKOJIOTUUECKON KYIbTYPhl M SKOJOTMYECKOM
IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[optpets: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpl 1 cxembl: «Pazmensl skomorum», «MeTomasl 3Kooruu», «CxemMa MOHHUTOPHHTA
OKPYKaIOILEH CPEABD.

JlaboparopHas padora «/3yueHre METOJ0B KOJIOTMUYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonoruyeckue (akTopbl U 3aKOHOMEpPHOCTH MX JeicTBus. Kiaccudukanus 3KOJI0THYECKUX
(bakTopoB: abMOTHUECKUE, OMOTHYECKUE, aHTpororeHHele. OOMe 3aKOHOMEPHOCTH ACHUCTBUS
skonoruueckux (akropos. IlpaBuno muaumyma (K. npenrens, 0. JIubux). TonepanTHOCTS.
OBpUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.
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Abuotnueckue ¢axtopsl. CBeT Kak »KojJoruueckuil ¢akrtop. JleiicTBue pa3HBIX y4YacTKOB
COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OJKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOIIEHUIO K cBeTYy. CUTHaJbHAs PoJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak »dkojoruueckuii (akrop. JlelicTBue TeMrepaTypbl Ha OpPTraHU3MBI.
[TolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Brnaxxnocts kak skonornueckuii akrop. [Ipucrnocodbnenus pacTeHuil K NOJAEPKaHUIO BOJHOTO
Oamanca. Kmaccudukamnus pacteHuil mo OTHOIIEHHIO K Boje. [IpucrmocoOneHus >KUBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl o00WTaHHS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, TOYBEHHAs, TIJyOMHHAas
MOJMOYBCHHAS, BHYTpHUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOUYHBIE U TOJUYHBIE PUTMBL.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH KU3HU.

XKuznennsie ¢opmbl opranusmoB. [loHstne o xu3HeHHOW ¢opme. XKuzHeHHBIE (DOPMBI
pacTeHui: JepeBbsi, KYCTApHUKHU, KYCTAPHUYKH, MHOTOJETHHE TpaBbl, OJHOJICTHHE TpPAaBBI.
Kusnennbie (GOpPMBI KUBOTHBIX: THAPOOWOHTHI, TE€OOMOHTHI, a’dpoOHOHTHI. (OcoOeHHOCTH
CTpPOCHHUS 1 00pa3a >KU3HHU.

buotnueckue ¢aktopsl. Buasl OHOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHIMS, XUIIHUYECTBO,
cumbuo3 u ero ¢popmel. [lapazutusm, koomeparus, MyTyallu3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammoselicTBus (Tonuueckue, Gopudeckue, Gadbpuueckue).
3HaueHue OMOTHMYECKHX B3aWMOJACWCTBUN JUIS CYIIECTBOBaHHS OPraHU3MOB B cpelie OOMTaHUS.
[IpuHUIKIT KOHKYPEHTHOTO UCKIIIOUECHHUS.

JdemMoHcTpanuu

Tabmuipl U cXeMbl: «IKOJIOTHYECKHEe (PAaKTOPbI», «CBETOBON CIIEKTPY, «IKOJOTUUECKHUE TPYIIITHI
KUBOTHBIX IO OTHOUIEHHIO K CBETY», «TemiIoKpOBHBIE >KMBOTHBIE», «XOJIOIHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIOTHYECKUE aJanTalliil KUBOTHBIX», «Cpenbl OOWTaHUS OPTraHHU3MOBY,
«buonoruueckue puTMbD», «KusHeHHbIE (OPMBI pacTeHU», «Ku3HeHHbIe (HOPMBI KHUBOTHBIXY,
«I9KOCHUCTEMA IIHPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOro Jeca», «llemu nuranusy,
«XwumnanaectBoy, «Ilapazutuzmy, «Korkypenmusy, «Cumonosy, «KommeHcamuzm.

O6opynoBanue: TepOapuu PaCTCHU M KUBOTHBIX, MPUCTIOCOOICHHBIX K BIHMSHHUIO PAa3THYHBIX
IKOJIOTHYECKUX (PaKTOpPOB, TepOdapuu CBETOMIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIHBBIX
pacTeHuii, CBETOII00NBBIE, TEHETIOOUBbIE U TEHEBBIHOCIUBBIE KOMHATHBIE PACTEHUs, repOapuu u
KOJUIEKIIUM TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30yCTOMYMBBIX pACTeHHM, Yydesla NOTUL U
3Bepeil, repOapuy pacTeHU, OTHOCAIIMXCS K TUTpodHUTaM, KcepopuTtam, Me3opuram, KOMHATHBIC
pacTeHHs JaHHBIX TPYII, KOJUICKIIMH >KMBOTHBIX, OOMTAIONIMX B Pa3HBIX cpelnax, repdbapuu u
KOJUIEKIIUM PACTEHUN M KUBOTHBIX, OOJAJAIOUIMX YepTaMH IMPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSM YCIOBUH U3HU, repOdapuu W KOJUIEKIMH PACTeHHM M JKUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (OpPM, KOJUICKIIUM J>KUBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX OWOTHYECKUX
B3aUMOJICHCTBHUSIX.

JladopaTopHasi padora «BrIsBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JladopaTtopnasi pabGora «BbIiBIeHHWE TNPUCIIOCOONEHWNA  OPraHU3MOB K  BIIMSHUIO
TEMIIEPATypPbI».

JlaGopaTopHasi paboTa «AHATOMUYECKHUE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU
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DKOJIOTHYECKHE XapaKTepUCTUKU monyisinuu. [lomynsanus kak Omosnormyeckasi cucrema. Poib
HEOJTHOPOAHOCTH cpenbl, (u3ndeckux OaphbepoB H OCOOCHHOCTEH OHOIOTMH BHUAOB B
(GbOopMUPOBaHUM MPOCTPAHCTBEHHON CTPYKTYpHI momyisiuii. OCHOBHbIE MOKa3aTeNln MOMYJISINH:
YUCJIEHHOCTh, IIJIOTHOCTh, BO3pAacTHAas M TOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpaLUsl.

Okojoruyeckass CTpyKTypa mnomyiasaiuu. OLEeHKa YHCIEHHOCTHM Honyiasuuu. JluHamuka
MONYJSALMKA U €€ peryiasanuus. buotnyecknii NoTeHIMAI MONYJSIUU. MoaenupoBaHue TUHAMHUKA
nonymsauuu. Kpusele pocrta uyucneHHoctu mnonyiasuud. Kpusele BbDKMBaHMSA. Perymsius
YHUCJIEHHOCTH TMOMYyJIAUUNA: posib (AKTOPOB, 3aBUCSIIUX W HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu BuaoB (r- u K-crparerun).

[Monsitne 00 okojmormveckod Humie Bujpa. Mectoobutanue. MHOroMepHas MOJEINb
skosiorndeckod HumM Jx.M. XatunmHcona. PazMepsl skonorndeckoi Humd. [loTeHmansHas u
peann30BaHHAS] HUILIN.

Bun xak cucrema nonynsuuid. Apeansl BUIOB. Buasl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH IOBEJICHUS U MHUTPALUi KUBOTHBIX. bromornueckne MHBAa3UM YyKEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmupel U cxembl: «IKOJIOTMYECKHE XapaKTepUCTHKU momynauun», «lIpoctpancTBenHas
CTpyKTypa mnonyisauun», «Bo3pactHele mnupamuasl nonyasauun», «CKOpOCTh — 3aceseHHs
MIOBEPXHOCTU 3€MJIM DPA3IMYHBIMU OpraHuzMamm», «Mogenp skonorudeckord Humm Jhx. M.
XaTYMHCOHAY.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCcCEICHUIOY.

Tema 9. Jxos10rus cood1mEeCTB. IKOJOrHYeCKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
OnolEeHO3E.

DxocucTema Kak oTKphITas cucrema (A. JIx. Tencnu). OyHKIIMOHATBHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: TPOYLIEHThI, KOHCYMEHTHI, peAyleHTsl. Tpoduueckue ypoBHu. Tpodudeckue nenu
u cetn. AGuorudeckue 0J10ku sKocucTeM. [10uBbI U MBI B 9KocucTeMax. KpyroBopoTt BemecTs u
IIOTOK PHEPTUHU B SKOCHCTEME.

OCHOBHBIE TOKa3aTENM 3KOCUCTEMBbI. brnomacca W mpoayKuusa. OKOJOTMYECKHE MNUPaMHUAbI
gricel, OMoMacchl M SHEPTHUU.

HanpaBieHnHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKlecCHH. lIlepBUYHbIE W BTOpUYHBIC
CYKLECCUH W UX IMpPUYMHBL. AHTPOIOI€HHBbIE BO3JECUCTBUS Ha cykueccud. KinmmakcHoe
coobmrectBo. bropaznooOpasue M MOJTHOTA KPYroBOpPOTa BELIECTB — OCHOBA YCTOMYMBOCTH
COOO0IIECTB.

IIpupoaHbIE 3KOCUCTEMBI

AHTpPONOT€HHbIE ~ JKOCUCTEMBI.  ArpodKkocucTeMa.  ArponeHos.  Paznuuuss  Mexnay
AHTPOIIOI€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucrteM. [opozackas ¢iopa u dayHa.
Cunantponuzansi ropojackoil  ¢aynel. buomormueckoe M XO3sHiCTBEHHOE  3HAYEHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.
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3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B JKOCHUCTEMaX.
[IepeHoC PHEpPruM M BELIECTB MEXKAY CMEKHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTH OPraHU3MOB,
MOMYJISIIIMI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JIEHCTBUH.

MeTo10510TH MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCUCTEM.

JdemMoHcTpanuu

[optper: A. Jlx. Tencnu.

Tabmunper u cxembl: «CTpykTypa OuOLEHO3a», «IKOCHCTEMa IIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHAIbHbIE TPYMNNbl OPraHU3MOB B OKOCHCTEMEY,
«KpyroBopor BemectB B 3kocuctemey, «llemn mnuranus (mactOumiHas, AETPUTHAS)»,
«DKOJIOTUYECKAsT TUPAMHJIA YUCET», «IDKOIOTUYECKass MUpaMua OUoMacch», «IKOIOTHIeCcKas
nupamuia Heprun», «ObpazoBanue 6onota», «[lepBuunas cykmeccus», «BoccTaHoBneHHE Jeca
nocJie noxapay, «9KocucTeMa 03epay, «ArporeHo3», «KpyroBopoT BeulecTB U MOTOK 3HEPTUU B
arpouieHose», «IIpumepsl ypoboskocuctem».

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMU HACEKOMBIX, Uydena MTUIl U 3Bepel, repbapun
KYJIBTYPHBIX U TUKOPACTYIUX PACTCHHH, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTuyeckasi padora «3ydyeHue u onrcanne ypo0IKOCUCTEMBI».

Jladoparopnasi paGora «/3yueHue pa3zHOOOpa3usi MEJIKHUX IMOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX .

IDKCKypeusi «OKCKypcHst B THIMYHBIA OuoreorneHo3 (B 1yOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJIOJBHBIN WJIM IIOWMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TTOJI€ WM B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

Buocdepa — obmeruianerapHast 0007g049Ka 3eMiIH, T€ CYIIECTBYET WM CYIIECTBOBAA KHU3Hb.
PasButue mnpencraBnenmii o Omocdepe B Tpymax . 3rocca. Yuenue B. M. Bepnamckoro o
ounocdepe. O6mactu 6uocheps! u e€ coctas. XKuBoe BemecTBo 6Mocepsl U ero QyHKIINH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH Onochepbl Kak TIo0anbHOU
skocuctembl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel  BemectB U
OMOreoOXMMHYECKHUE ITUKIIBI (YTiepoia, a3oTa). PUTMUYHOCTH siBieHH B Orocdepe.

3oHanbHOCTE Onocdepsl. [lonstne o 6mome. OCHOBHBIE OMOMBI CYIIIW: TYHJIpPA, XBOWHEIE Jieca,
CMEIIaHHbIE U IIUPOKOJMCTBEHHBbIE Ji€ca, CTENHU, CaBaHHBI, MYCTHIHU, TPOMHYECKHUE Jieca,
BBICOKOTOPBs. Kimmmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTrypa ¥ (YHKUHS >KUBBIX CHCTEM, OIIEHKAa UX PECYpPCHOrO MOTEeHIHajla U OuocqepHbIX
byHKIHA.

JdemoHcTpanuu

[optpersi: B. U. Bepnazackuii, 3. 3rocc.

Tabmumpr u cxembl: «l'eocdhepsr 3emnn», «KpyroBopoT azora B mpupozae», «Kpyroropor
yraepoaa B npupoae», «Kpyroopor kuciopona B mpupozae», «KpyroBopor BoJbsl B MPUPOIEH,
«OcHOBHBIE OMOMBI cymmy, «KinnMarudeckue nosica 3emnn», « Tyaapay, «Taiiray, «CMmemanHbIi
necy, «lupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «[lycTeiasay, « Tponnueckuii secy.

O6opynoBaHue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKONOTUYeCcKre KPU3KCH U MX NMpUUYUHBL Bo3xaeilicTBue denoBeka Ha Ouocdepy. 3arps3HeHue
BO3yIIHOW cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpenpl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX pECypcoB. M3MeHeHne Kiumara.
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AHTpPOIIOT€HHOE BO3/JCICTBUE HA PACTUTEIBHBIM M KUBOTHBIA MHUp. OXpaHa pacTUTEIBLHOIO U
KHUBOTHOTO Mupa. OCHOBHBIE TPUHIUIIBI OXpaHbl pHpoabl. KpacHbie kauru. Ocobo oxpaHsemble
npupoausie Tepputopun (OOIIT). boTanu4eckue caabl U 300JI0THYECKUE MTAPKH.

OcHOBHBIE TPHUHILMIIBI YCTOMYMBOTO DPAa3BUTHUS 4YeEJOBEUECTBA W MNPHUPOAbL. ParmoHanabHOE
IPUPOJOIIONB30BAaHME M COXpaHEHHEe OHoJorhyeckoro pasHooOpasuss 3emun.  OOmue
3aKOHOMEPHOCTH TNIOOANBHBIX AKOJIOTHUECKUX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTHe MEeTOI0B MOHUTOPUHTA PA3BUTHSI ONIACHBIX TEXHOTEHHBIX MpolieccoB. leMoHcTpanun

Tabmumpl U cxeMbl: «3arpsisHEHHE aTMOCheEpb», «3arpsi3HeHHe TUIpocdepbl», «3arps3HeHne
nouBb», «llapHuKOBBIN 3ddekT», «Ocobo oxpaHseMmble MPHUPOAHBIE TeppUTOPHHY, «Moaenu
YIPABISEMOTO MHUPaY.

O6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUHN U )XKUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepanun, KpacHol KHUTH perroHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHMS OOYUYAIOUIMMHUCS MPOTpaMM
cpeaHero o01ero oopazoBaHus: TUYHOCTHBIE, METAIIPEIMETHBIC U PEIMETHBIE.

B crpykType IWYHOCTHBIX pPE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJIOTUU BbIAEICHBI
CIENYIONINE  COCTABJISIIONIME:  OCO3HAaHWE  OOYYaIOIHUMHCS  POCCHUHCKOW  Tpa)KaaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITENIBHOCTH M CaMOOIPENEICHHUIO,
Hanuuue momuéayuu K OOY4YEHUIO OHWOJIOTHH, yeleHanpasienHoe pazeumue BHYTPECHHHUX
yOeXKACHUI JINYHOCTH HAa OCHOBE KJIIOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPaAULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHMb U CNOCOOHOCMb O0YYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAaMH, IPUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTHUECKON KYIbTYpBl, CHOCOOHOCMU
cmaeumb 1IN U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbI IO OHOJIOTUM JOCTUTAlOTCd B EIUHCTBE
yueOHOM W BOCIHUTATEIBHON NEATEIBHOCTH B COOTBETCTBUHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMHM, MCTOPUYECKMMH M IYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, NPUHATBIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMH IOBEIEHHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEH IMO3MLMM JIMYHOCTH, NATPUOTHU3MA U
YBaXEHHs K 3aKOHY M IPABONOPSJKY, YEJIOBEKY TpyJda M CTApUIEMYy IOKOJEHHUIO, B3aUMHOIO
YB@KEHUS, OCpeKHOT0  OTHOIIEHHUS K  KYJIbTYpHOMY  HacleIui0 U TPaAULUSAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoi denepaunu, NpUpOJE U OKPYKAIOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHMSI yueOHOro mnpeamera «buojorus» ITOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIHEN JIUYHOCTH, CUCTEMON IEHHOCTHBIX OpPHUEHTALNH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIMX  TPAAMLIMOHHBIM  LEHHOCTSIM  POCCHIICKOro  OOIIeCTBa, paclIMpeHue
YKU3HEHHOT'O ONBITA M ONbITA JIEATEIIBHOCTH B IPOLIECCE PEeAN3alui OCHOBHBIX HaIlpaBICHUHN
BOCIIUTATEIbHOMN EATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh T'PAXKAAHCKOW MO3ULIUN 00YYArOIIErocsi Kak aKkTUBHOI'O U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOT0 00111eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKON MAEATENBHOCTH MpPU CO3/JaHUM YYEOHBIX IPOEKTOB,
peleHnH yu4eOHBIX U MT03HABATEIbHBIX 337ay, BHITIOJHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO MO3UIUIO MO OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOMN
JKM3HHU U O0BIACHATH €€;

YMEHHUE YYUTBHIBATH B CBOMX JACUCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHSA
JIOIH C pa3HBIMU YOEKICHUSAMH, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATIBHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHHS  y4eOHBIX,
[TIO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3a/1ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAECPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:
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c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HWICHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY Hapolly, 4yBCTBAa OTBETCTBEHHOCTHM Iepen PoauHON, ropaocTtu 3a CBOM Kpai, CBOIXO
Ponuny, cBOM SA3BIK U KyJIBTYpPY, MPOIIJIOE U HACTOALLEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPHUPOJAHOMY HACIEIWI0 M MaMATHUKAM IMPUPOJIBI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKMX YUEHBIX B CTAHOBJIICHHE M Pa3BUTHE OUOJIOTHH,
MOHUMAaHUs 3HAYEHUs OWOJIOTMM B T[O3HAHWU 3aKOHOB NPHUPOJBI, B JKU3HH 4YellOBEKa U
COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIY’K€HHIO U 3amute OTedecTBa, OTBETCTBEHHOCTDH 3a
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHsS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSM, CO3IaHHI0 CEMbM Ha OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

JCTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYas OSCTETHKY ObITa, HAyYHOTO W TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHUIA;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JECHCTBHS KUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXEHHUIO B PA3HBIX BHUJIAX HMCKYCCTBA, CTPEMJICHHE MPOSBISITH KauecTBa
TBOPUYECKOUN JTUYHOCTH;

5) ¢usnuyeckoro BocnuTaHusi, GOPpMUPOBAHUS KYJIbTYPbl 310POBbS M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

NMOHMMAaHWE W peanu3allis 3I0pOBOro W 0Oe3omacHOro obpasa KH3HU (3A0POBOE MHUTAHHE,
coOJI0ICHNE TUTHMEHWYECKUX MPaBUI U HOpPM, cOaJaHCHUpPOBAHHBIA PEXUM 3aHSATHH M OTIbIXa,
perynspHasi (u3MyYecKass AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHWE [IEHHOCTH MPaBWJI MHIWBUIYaTbHOTO W KOJJICKTUBHOTO 0€30I1aCHOTO TOBEICHUS B
CUTYaLUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUM M HENPHUATHS BPEIHBIX MpPHUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TFOTOBHOCTh K AaKTHBHOW JE€ATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBHOM HaIPaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO JIESITETbHOCTD;

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHANBLHON AEATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUTAHBL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

IKOJIOTHUYECKH IEIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK MCTOYHUKY JKM3HHU Ha 3eMiie, OCHOBE
€€ CyIlleCTBOBAaHUS,
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MOBBIIIEHUE YPOBHS OKOJOTMYECKOW KYIbTYphL: IPHOOpPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCJIEACTBUN I OKPYXKAIOIIEH Cpebl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelleHus;

CIIOCOOHOCTH MCIIONB30BaTh MPUOOpETaeMble MIPU M3YYEHUU OMOJOTHHM 3HAHUS U YMEHUsS Mpu
pemeHny mpo0seM, CBA3aHHBIX C PAllMOHAILHBIM MPUPOONOIb30BaHUEM (COOJIIOICHUE TPaBHII
MIOBE/ICHNUS B IPHUPOJAE, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHCTEMAX, OXPaHY
BHJIOB, DKOCUCTEM, Orocdephl);

AKTUBHOE HEMPUSTHE NECUCTBUUA, MPUHOCSIIINX BpPE OKPYXAIOIIEH MPUPOJHON cpene, YMEHHE
MIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJOTUYECKUE IMOCIEACTBUS MPEANPUHUMAECMBIX IEHCTBUI
Y MIpeAO0TBPAIIATh UX;

HaJIMYME Pa3BUTOTO HSKOJIOIMYECKOIO MBIIUIEHUS, HKOJIOIMYECKOM KyJIbTYphl, OIBITA
NESTeIbHOCTH  OKOJIOTUYECKOW  HampaBlIE€HHOCTH, YMEHMsS PYKOBOJICTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMAIbHOW NPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAayKl U OOIIECTBEHHOW NPaKTUKH, OCHOBAaHHOIO HA JHAaJore KyJNbTYyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KAaK CPEACTBAa B3aUMOJACUCTBUS
MEXYy JIFOIbMU U TIO3HAHUSI MUPA;

MOHUMaHWEe CcrnenupuKy OWOJOTUM KakK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
paMoOHATBFHOTO HAyYHOT'O MBIIICHHUS, CO3aHUU IEJIOCTHOTO MPEACTaBICHUsI 00 OKpYXaroleM
MHUpEe Kak O EIMHCTBE TPUPOAbI, 4YeloBeKa W OOIIeCTBa, B MO3HAHUU TNPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpoodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM IUBMIM3AIMKN: 00ecriedeHHs] HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JaHHE IMEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh
pecypcHble pOoOJeMBbl pa3BUTHs UYEIOBEUECTBA, IOMCKAa MyTEH BBIXOJAa U3 TINIOOATBHBIX
HKOJIOTMUECKUX MpobiieM U obecrieyeHus nepexoia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
MCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OHOJOTHMYECKUX 3HAHMA B LENSAX IOBBIIICHUS OOIIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOM TIPAMOTHOCTH, KaK COCTaBHON 4YacTh (YHKUMOHAIHHOMN
IPaMOTHOCTH 00yJaronuxcs, GopMUPYyEMO MPU U3YyIECHUN OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB TIO3HAHMS, MHCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHMA JUIs aHajdu3a M OOBSICHEHHUS SBJICHUU
OKpY’KalOIIero MHUpa W MPOUCXOIANIMX B HEM M3MEHEHHUH, yMEHHEe jaenarb 0OOCHOBAaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAy4HbIX (AaKTOB U MMEIOIIMUXCS JAHHBIX C LEJIbI0 TMOJTYYSHHS
JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTHUECKUE 3HAHUS IS PEIeHusl IpolieM B
peaNbHBIX KU3HEHHBIX CUTYALMSIX;

OCO3HAHHE IICHHOCTH HAay4HOH JesATENbHOCTH, TOTOBHOCTb OCYILIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BAHUIO, K aKTUBHOMY
MIOJTyYCHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBHUH € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbBI
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MeramnpenMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble Ui (OPMUpPOBAHHMS ~ MHPOBO33PEHUS  OOYYAIOMIMXCS — MEXIUCIHUILTHHAPHBIC
(MexmpenMeTHbIe) oOlIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTHUHBI MUpa
U cnenuuKy METOJ0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, YHEPIHs,
SIBIICHUE, TIPOIECC, CHUCTEeMa, HAay4YHBIA (DAKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCClefoBaHHe, HaOMIOIEeHUe, U3MEpEHHUe, HKCIEPUMEHT M JpYyrue); YHHUBEpCAJIbHBIC
yueOHbIe NelicTBHS (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), OOCCIECUMBAIOIINC
dbopmupoBanre (HYHKIIMOHAIBHOW TPaAaMOTHOCTH M COITMAIBHOM KOMITETCHIIMH OOYJaroIIuXcs;
CIIOCOOHOCTH o0yJaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAaHMSA M YHHUBEpCAJbHbIC YyueOHbIE JCHCTBUS B IIO3HABATEIBHOM U
COIIMAJIbHOM MPAKTHUKE.

B pe3ynbrare uzydeHus: OMOJIOTHU Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus y 00yJaroIIerocs
OyayT copMUpOBaHbI MMO3HABATEIbHBIE YHUBEPCATbHBIC yUCOHBIE NEHCTBUS, KOMMYHUKATUBHEIC
YHHUBEpCaJbHbIe Yy4YeOHBbIC JEHCTBHS, pETYISATUBHbIE YHUBEpCaJbHbIE YueOHbIE JeicTBuS,
COBMECTHas JESTEbHOCTD.

MertanpeameTHble pe3yabTaTbl OCBOCHHUS MPOTPAMMBbI CPEIHEr0 OOIIET0 00pa30BaHUS JTOJIKHBI
OTpaXkaTh:

OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOorMYecKHUe AeHCTBUS:

caMoCTOSITeNIbHO  (OPMYJIMPOBaTh M aKTyalu3MpoBaTh MpodieMy, paccMmarpuBarh €€
BCECTOPOHHE;

HCIIOJIB30BaTh IMPU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHU S (aHaﬂma, CHHTC34,
CpaBHEHUsA, KiIacCUPUKAKMK, OO0O0OIIEHNs), PACKPBIBATh CMBICI OHOJOTHYCCKUX TOHSATHH
(BBLOENATH WX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU MOHSITUSIMH);

ONpCaACIATh LCIIN ACATCIIBHOCTH, 3a/laBasi MapaMCTPbl U KPUTCPUU UX NJOCTUKCHUSA, COOTHOCUTH
PE3YIbTATHI ACATCIIBHOCTH C MOCTABJIICHHBIMHA LCIISIMU,

HCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOI PUPOIBL;

CTPOUTH JIOTHYECKHE pACCYXACHUsI (MHIYKTHUBHBIC, NEAYKTHUBHbBIE, MO AHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHSI B PACCMAaTPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATH BHIBOJBI U
3aKJTFOYCHUS,

IPUMEHSTh CXEMHO-MOJENbHbIE CpPEACTBA Ui MPEACTaBICHMs CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUH B H3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHIl pa3HOro poja,
BBISABJICHHBIX B Pa3JIMYHBIX I/IHq)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabarbIBaTh IUIAH PELICHUS MPOOJIEMBbI C y4ETOM aHalM3a MMEIOIIMXCS MaTepHaTbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JIATEIILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OLIEHUBAThH
pUCKHU HOCHG,Z[CTBI/Iﬁ ACATCIBHOCTH,

KOODAMHUPOBaTb M BBHIMNOJHATE pPabOTy B  YCIOBUSIX pEalbHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAACTh HAaBbBIKAMU y‘l€6HO-HCCH€I[OBaTeHBCKOI>'I n HpOGKTHOﬁ ACATCIbHOCTH, HAaBBIKAMH
pazpeiieHuss npobaeM, COCOOHOCTbIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pelIeHrs MPaKTUUYECKHUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B MO3HAHUS;
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UCIIONIb30BAaTh Pa3lIMYHbIC BHUJABI JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpPIIPETAINH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHTYaIUSX, B TOM YHCIE IMPHU
CO3JIaHMH YYEOHBIX M COIMATBHBIX TIPOCKTOB;

(GopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B O0Opa30BaTENBbHON JAESITETLHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYAJIM3UPOBATH 3a/1ady, BBIJIBUTATh THIIOTE3Y €€
peleHwsI, HaXOAUTh apTYMEHTHI JJIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM, 3a/1aBaTh ITapaMeTphl
U KPUTEPUU PEIICHUS;

AHAIM3UPOBATH MOJYYEHHBIC B XOJE PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTUYECKU OIICHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€TICHANPABICHHBIA TOUCK TIEpEHOCa CPEACTB U CIOCOOOB JCHCTBHS B
npodecCHOHATEHYIO CPEy;

YMETh TICPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEIEATSITLHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MIPEATIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHUS, CTABUTH MPOOIEMBI U
3a/la4d, JOMYCKAIOIIUE alIbTEePHATUBHBIC PEIICHHMSI.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHMKAX MH(OpMAIUU (TEKCTe y4eOHOTo oCoOusI, HayqHO-
MOMYJISIPHOM JTUTEepaType, OMONIOTUYECKUX CIIOBApsSX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax
JTaHHBIX, B IHTepHETE), aHAIM3UPOBATh HHPOPMAITUIO PA3TUYHBIX BUAOB U (HOPM IMpEICTABICHMUS,
KPUTHYECKH OI[CHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTE;

dopMynHpoBaTh 3ampoChl M TMPHUMEHSATh pa3UYHbIE METOABI TPU TIOMCKE H OTOOpe
Onoorndeckoi nHGopMaIuu, HeOOXOIUMOM JIJIs BHITTOJIHEHUST yU4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  UCHOJB30BaHUS  MH(POPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOJIB30BAHUS PA3IIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BRIOMPATh ONITUMAIIbHYIO (JOPMY TIPEACTABICHHS OMOIOTUYECKON HH(pOpMaIUN
(cxeMbl, TpaduKy, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOe);

UCIIONIb30BAaTh HAYYHBIH SI3bIK B KAaueCTBE CpeIcTBa TNpu paboTre ¢ OHOJOTHYECKOU
nHpOpMaIMeH: TPUMEHITh XHUMHUYECKHe, (QU3NYEeCKHEe M MaTeMaTHYeCKHe 3HAKH U CUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIJIATYPY, HCIOIb30BaTh M MPEoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABaHUS U 3alUThl WHpOpManmu, nHGOpPMAIIMOHHOW 0e30MacHOCTH
JMYHOCTH.

OgiiaieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax KU3HU, aKTHBHO y4acCTBOBATH B JHMAJIOTE HIIU
IUCKYCCHH TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKIIEHUS OTHOCHUTEIIFHO BBITIOJHEHUS MpeUlaraeMoi 3aladyd, YYWUTHIBATh WHTEPECH W
COTJIACOBAHHOCTH MO3UIUI APYTUX YIACTHUKOB JUAIIOTA WIH TUCKYCCHH);

pacmo3HaBaTh HEBEepOAJbHBIE CpeICTBa OOIICHUS, MOHMMATh 3HAUYEHUE COIMATBHBIX 3HAKOB,
MPEINOChIIIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CHUTYallMi, YMETh CMST4aTh KOH(JIHMKTHI H BECTH
MIEPErOBOPHI;
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BJIQJICTh PA3IUYHBIMU CIIOCOOAMH OOIICHHS W B3aWMOJCUCTBHS, IOHUMATh HAMEPEHUS PYTHX
TOJEH, MPOSIBIATH YBAXKHUTEIHHOE OTHOIICHHE K COOECEIHHMKY U B KOPPEKTHOH Qopme
(GbopMynHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUAYyaJIbHOW paOOTHI TpHU
perieHuu OMOJIOTMYECKOW MpoOJIeMbl, 000OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBHSI PU PEIICHUH YIECOHOU 3a/1a4u;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX JEHCTBHI C Y4€TOoM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO YeHa KOJUICKTHBA;

MPUHUMATH [IeJTH COBMECTHOMU JIEATEIHHOCTH, OPTaHU30BBIBATH U KOOPAUMHUPOBATH ACUCTBHUS TIO
€€ TOCTM)KEHHUIO: COCTaBJIATh IUIaH JIEHCTBUM, pacpeeNsiTh pOJId ¢ Y4€TOM MHEHUI yYaCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOW pabOTHI;

OIICHMBATh KAYeCTBO CBOETO BKJIA/Ja M KAXJIOTO YJaCTHHKA KOMAaHJbI B OOLIMI pe3ylnbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh HAEU C TMO3UWIUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErHUECKOE MOBEACHHE B PA3IMUYHBIX CUTYAIUSIX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1€ CTBUAMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI JJIs1 BBISBICHUS MPOOJIEM U UX PEIICHUS B )KHU3HECHHBIX U
Y4eOHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEeBbIE U CMBICIOBbIE YCTAaHOBKH B CBOMX
NEHCTBUSX W TMOCTYNKaX MO OTHOUIEHHIO K JKMBOM MPUPOJE, CBOEMY 3/I0POBBIO U 30POBHIO
OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISITh TTO3HABATENIBHYIO JIEATEIHHOCTh, BBISBISATH MPOOIEMBI, CTABUTH
u (GopMyIUpOBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU MAESATEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBIATh IUTAH PEIICHUS MPOOJEeMBl C y4ETOM HMMEIOIIHUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IMIUPOKOH JPYAHMIIMU B Pa3HBIX 00JaCTsIX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyalWsiIM, BHOCHUTh KOPPEKTHBBI B [ESATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HABbIKAMHU IO3HABATENbHON pe(JIeKCUu KaK OCO3HAHMS COBEpIIAEMBbIX ACUCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB W OCHOBAHWM, WCIIOJIB30BAaTh MPUEMBI peICKCUN
JUTSL OTICHKHU CUTYaIlH, BBIOOpA BEPHOTO PEIICHHUS,

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

NPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
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3) npuHsATHE ce0s M APYTUX:

MMPpUHHUMATH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;

Pa3sBUBATH CII0OCOOHOCTH IIOHUMATh MUD C MMO3UIUHU APYTrOoro 4CJI0BCKaA.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS cojepxaHus yueOHoro mnpeamera «buonorus» Ha
yrIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecredeHue MpoPuiIbHOr0 00y4eHHUsT 00yUYaromuxcs
6uosioruu. OHU BKIIIOYAIOT: crienu(pUUecKue Al OMOIOTUN HAay4YHbIe 3HAHHSI, YMEHHUS U CIIOCOOBI
JEeWCTBUI 1O OCBOCHMIO, MHTEPHpPETAlMd U MPeoOpa3oBaHHUIO 3HAHWUN, BUJBI JEATEIBHOCTH II0
MOJIYYEHUIO HOBBIX 3HAHUN W HUX MPUMEHEHUIO B Pa3jIMYHbIX Y4YEOHBIX, a TaKK€ B peaJbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yabTaThl IPEICTaBICHbI 10 TOJaM U3yUYeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUsS ydeOHOro mnpeamera «buosnorus» B 10 Knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNW O MECT€ M POJM OWOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMHPOBaHUM €CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOABI U PELICHUN
pobJIeM PalMOHAIBHOTO MPUPOONIONB30BaHMS, O BKIIAZE POCCUHCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHHE CHUCTEMOM OMOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYAeT: OCHOBOIOJIAraolne
OMOJOrMYeCKHEe TEPMUHBI M TOHATHS (KU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TrOMeocTas,
caMOperyJislus, caMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U pa3BUTHE),
ouonormdeckne Teopun (knerouHas teopus T. IlIBamna, M. Illneilinena, P. Bupxosna,
XpoMocoMHasi Teopus HacienctBeHHoctu T. Moprana), yaenus (H. M. BaBuioBa — o 1meHTpax
MHOT'000pa3usi U MPOUCXOXKACHUSI KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us IMOTOMKOB
MEPBOro MOKOJIEHUS, pacIleIJIeHHs], YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus I'. Menpens,
TOMOJIOTUYECKUX PsIOB B HacieacTBeHHOW wu3meHunBoctd H. WM. BaBunoBa), npuHUHUIBI
(KOMIJIEMEHTApPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O I[103HaHHUS, HUCIHOJIb3YeMbIX B OHOJOTMYECKHX
MCCIIE0OBAHUSX JKUBBIX 00BEKTOB (ONMCaHUE, U3MEPEHUE, HAOIIOICHUE, DKCIIEPUMEHT);

YMEHHUE BBIJECNIATh CYIIECTBEHHBIE IPHU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, B TOM 4HCJE OakTepuii, rpuOOB, pacTEHUH,
KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB PacCTEHMi, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB )KU3HEACSITETbHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTeHUM, KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX TMPOIECCOB: OOMEHA BELIECTB (METa00IM3M), IPEBPALLCHUS SHEPTUH, OpOKEeHUS,
aBTOTPOGHOTO U reTepoTpo(HHOrO TUIIOB MUTAHUA, POTOCHHTE3A U XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, SMOpHoreHesa, NoCTAIMOPHOHAIILHOTO Pa3BUTHS, Pa3MHOXKEHHUS, HHIUBUTyaJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTE€He3a), B3aUMOJICHCTBUSI T€HOB, TE€TEpO3UCa, HCKYCCTBEHHOTO
otbopa;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXKIYy OPTaHOWJAAMH KICTKM M UX (QYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUAMU, MEXTY OpraHaMH U CUCTEMaMU OPTaHOB y
pacTeHMii, XUBOTHBIX W YeJNOBeKa U HUX (QPYHKIMUSIMH, MEXAY CHCTEMaMHU OpPraHOB U HUX
GYHKIUSMHU, MEXAY O3TaraMud OOMEHa BEUIECTB, dTalaMH KIETOYHOTO ILHUKIA W KU3HEHHBIX
[IUKIJIOB OPTaHU3MOB, dTAllaMU YMOPUOHAIILHOTO PAa3BUTHSI, TCHOTUTIOM U (DEHOTHIIOM, (PEHOTUIIOM
1 (hakTOpaMu cpebl OOUTAHUS;
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YMEHHE BBISBISTH OTIUYUTEIbHBIC TIPU3HAKY JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHIA, )KUBOTHBIX
Y YEJIOBEKa,;

YMEHHME HCIIONIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTHYECKYIO TEPMHUHOJOTHUIO H
CUMBOJIMKY JIJISl I0Ka3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTUYECKUE 3aJa4M, BBISABIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOIECCAMH M SBICHUSMH, JeTaTh BBIBOJABI M IPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOTHATH JJA0OPATOPHBIC U IPAKTUYECKUE pabOTHI, COOIOAATH MTpaBuia Mpu padboTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, IPOBEPATh UX SKCIIEPUMEHTAIBLHBIMHA CPEICTBAMU, (POPMYITUPYS
1[eJTh UCCIICIOBAHUS, AaHATM3UPOBATH MMOJYYCHHBIE PE3YNIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HCCIIENOBATEIbCKOW paboTe MO OHOJIOTHH, DKOJIOTHH |
MEIUIIMHE, MPOBOJUMONM Ha 0a3ze MIKOJbHBIX HAYYHBIX OOIIECTB, U IMYOJUYHO MPEACTABIATH
MOJIy9E€HHBIEC PE3YNIbTAThl HA YUEHUYECKUX KOH(DEPECHIIHSIX;

YMEHHE OIICHUBATh ITUYCCKUE ACIEKTHl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacTH OHOJOTHH U
MEAUIHMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OIUIOOTBOPEHUE, HAMIPABICHHOE U3MEHEHHE TeHOMA
U CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBIA BBIOOp Oymymiedl mpodecCHOHANBHON AESITEThHOCTH B
o0nacTu OMOJIOTHH, MEAUIIMHEI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETTLCKOTO XO3SICTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIIIyOJIsITh TO3HABATENbHbII HHTEpEC, HAIIPaBJICHHbBIN HAa OCO3HAHHBINA BHIOOP
COOTBETCTBYIOIICH Mpod)ecCur U MPOAOIKEHHUE OMOJIOTHYECKOro 00pa30BaHMs B OPTaHMU3AIUAX
cpeaHero NpogecCuOHaIbHOTO M BBICILIETO 00pa30BaHUs.

[IpenMeTrHbIe pe3yabTaThl OCBOCHHS ydeOHoro mpeamera «buomnorusi» B 11 knacce MOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUUW O MECT€ M pPOJM OWOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GhOpMUPOBAaHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB
MPUPOABI U PEIICHUU SKOJOTHYECKUX MPOOJIeM YeIOBEYECTBa, a TAKXKE B PEIICHHUU BOIPOCOB
paIMOHaIBLHOTO MPUPOIOTIONb30BaHMS, U B (OPMUPOBAHUHU [IEHHOCTHOTO OTHOIICHUS K MIPUPOJE,
o0lIeCTBY, 4YEJIOBEKY, O BKJa/J€ POCCHUICKUX M 3apyOexHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosoruu;

YMEHHE BIIAJICTh CHCTEMON OHOJOTMYECKHX 3HAaHWH, KOTOpas BKIIOYACT ONPEICICHUS W
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJAralouX OWOJIOTMYECKUX TEPMUHOB U TMOHATHHA (BHI,
sKocucTteMa, Owuocdepa), Oumosormueckue Tteopuu (dBomronMoHHass Tteopuss Y. [lapBuHa,
CHUHTETHYECKasi Teopus sBomouunu), yueHus (A. H. CesepuoBa — 0 MyTsSX W HaNpaBICHUAX
spomonnu, B.U. BepHaackoro — o 6uocdepe), 3akoHb! (reHeTrndeckoro pasHoBecust J[x. Xapan u
B. Baiinbepra, 3apoapimeBoro cxoactBa K. M. boapa), mpaBmna (munumyma HO. Jlubuxa,
9KOJIOTUYECKON MTUPaMUIbl SHEPTHUH ), TUTOTE3bI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJAJETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHWS, WCIONB3YeMBIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U OSKOCHUCTEM (OMHCaHWE, HW3MEpEHUE,
HaOJI0/IeHNe, SKCIEPUMEHT), CIOcOOaMH BBISBICHHUSI U OIICHKM aHTPOIOTEHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, DKOCHCTEM U Ouocdepsl,
CTaOUIM3UPYIOIIETO, ABMKYIIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOpa, AJUIOMATPUIECKOTO H
CUMIATPUYECKOTO0 BUI000pAa30BaHUs, BIUSHUS [BIKYIIUX CHJI DSBOJIONUMU Ha TeHO(OHT
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MOMYJISIUH, TPUCTIOCOOJIEHHOCTH OPraHM3MOB K Cpefie OOMTaHWs, YepelOBaHMs HarpaBICHUIH
HBOJIIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B YKOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aMMOCBSA3M MEXIy MpPOILECCAaMH 3BOJIOLUHU, IBUKYIIUMH CHIIaMU
aHTPONOreHe3a, KOMIIOHEHTaMU Ppa3IMYHBIX JKOCHUCTEM M MPHUCIOCOOJICHUSIMH K HHUM
OpTraHU3MOB;

YMEHUE BBISBIATH OTIMYUTEIbHBIC NMPU3HAKK XXKUBBIX CHUCTEM, NMPHUCIIOCOOJIEHHOCTh BHUJOB K
cpene oOuTaHMs, A0OMOTHYECKUX W OHOTHYECKMX KOMITIOHEHTOB SKOCHCTEM, B3aMMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIIONIb30BaTh COOTBETCTBYIOIINE APryMEHTHI, OHOJOTHYECKYIO TEPMHUHOJOTHUIO H
CUMBOJIMKY Ui JIOKa3aTelbCTBa POJACTBA OPraHU3MOB pAa3HBIX CHUCTEMAaTHYECKUX TPYIII,
B3aMMOCBSI3M OPraHM3MOB U CpE/Ibl OOWTaHMS, €AMHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUsS MHOrooOpa3us BHJIOB M IKOCHCTEM KaK YCJOBHSI COCYILIECTBOBAaHHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHUE peuarb OWONOTHYECKUE 3aJaud, BBIABIATH MPUYHMHHO-CIECICTBEHHBIE CBSI3M MEXIY
UCCIIETyeMbIMI OMOJIOTUYECKUMHU TPOIeCCaMH M SIBICHUSMH, JIeJaTh BBIBOABI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOIHATH JJA0OPATOPHBIC W IPAKTUYECKUE pabOTHI, COOMIOAATH MIpaBuia Mpu padboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pYI0OBAHUEM;

YMEHHUE BBIABUTaTh TUIOTE3bI, POBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIHPYS
1eJIb UCCIIeI0BaHus, aHATM3UPOBATh MOYYEHHbIE PE3YNIbTaThl U JeJIaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HCCIIENOBATEIbCKOW paboTe MO OHOJIOTHH, DKOJIOTHH |
MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJUYHO IPEICTaBISATH
MOJTyYCHHBIE PE3YyJIbTAaThl HA YIEHUYECKUX KOH(EPEHIUX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUM >KU3HH, YEIOBEKa M YEeIOBEUYECKHX
pac, O MpHUYMHAX, TMOCIEACTBUSAX M CHOCO0aX NPEeJOTBpAIICHUS TI00AIbHBIX H3MEHEHHH B
ouocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIA BBIOOp Oynymied NpodeccHOHaTbHOM NesSTeNbHOCTH B
o0xacTu GMOJIOTUH, SKOJIOTHH, PUPOAONOIB30BaHUs, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUU, CEIHCKOTO XO034KCTBA, MUILEBOI MPOMBIIUIEHHOCTH, YIIIyOJATh MO3HABATENIbHbII
MHTEpEC, HAIpaBJICHHBIH Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOILIEH MpodeccHu U MpoIOJIKEHUE
OMoJIOTHYEeCKOro 00pa30BaHUSl B OPraHU3AIUAX CPEAHEro MNpo(ecCHOHAIBHOTO M BBICIIETO
oOpa3oBaHus.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumMeno KoaunuyecTBO yacoB JlesiTeILHOCTH
Ne Banme Kon IIpa DJIeKTPOHHbIE yuuTes
pasesioB u B Tpoanr kruye (UHQPOBHIEL) ¢ yueTom padoueit
c
n/  Tem Hble CcKHe  00pazoBaTelbHbIe IPOrpaMMbl
ero
I nmporpamm pa6or padoTr Ppecypcsl BOCIIMTAHUSI
bl bl bl
https://resh.edu.ru/subj NIPUMEHEHHE HA YPOKE
buonorus
1 1 ect/5/10/ WHTEPAKTUBHBIX (hOPM
KaK HayKa
http://school- paboThI ¢
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collection.edu.ru/catalog/
rubr/8f5d7210-86a6-
11da-a72b-
0800200c92a66/20754/?&
onpage=20&page=4

00y4aroIuMHUCS;
YCTaHOBJICHHUE
JIOBEPHUTEITBHBIX
OTHOIIECHUN MEXITY
Me1aroru-4eCKUM
pabOTHUKOM H €ro
00y4aroIUMUCS;
NOJICP)KUBATH B
JIETCKOM KOJUICKTHUBE
JIEITOBYIO,
TPYXKETIOOHYIO
aTMocdepy; mooyx-
JeHre 00yJaroIuXCs
co0oIaTh Ha YpOKe
OOIIETTPUHSATHIC
HOPMBI TIOBEICHUSI.

JKusrle
CHCTEMEI U
HX
U3y4yeHue

http://school-
collection.edu.ru/catalog/

rubr/7e187ccf-5962-4613-

8eb2a58675262aa0/1159

83/?interface=pupil&class

=46&onpage=20&page=3

NHTemiekTyanbHbIX
UTP, CTUMYJIHPYIOIINX
ITo3naBaTenbHyO
MOTHBAIIHIO
oOyJaromuxcs;
Hcnonb3zoBanue
BOCIUTATENbHBIX
BO3MOK-HOCTEMN
coJiepKaHusl yaeOHOTO
npenMera
yepes JEMOHCTPAIIHIo
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
4eJI0BEKOII00Us 1
T00pOCepICIHOCTH,
gepes 1moadop COOTBET-
CTBYIOIIUX TEKCTOB IS
YTCHHUS, 33]1a9 JIsI
pereHust, IpoOIeMHBIX
CUTYyallui 1Jis
00CyXIeHUS B KJ1acce.

Bbuosnorus
KJIETKU

0.5

opranu3zarys paboTbl
C II0JIy4aeMOH Ha ypOKe
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COLMAJIbHO 3HAYMMOM
nHpopManuen —

WHUIUUPOBAHUE €€
o0CyXIeHHs,
BBICKa3bIBa-HUS
00y4aroIUMHUCS CBOETO
MHEHHUS TI0 ee

MIOBOJTY;
UCIOJIb30BaHUE
BOCIUTATENbHBIX

BO3MOXHOCTEN
coJiepKaHusl yaeOHOT
npeaMera

4yepes IEMOHCTPAIHIO
oOyJaromumcst

PUMEPOB.

opraHu3arys paboThI
C TIOJIy4aeMoOM Ha ypOKe
COLMAJIbHO 3HAYMMOM
uH(popManuen —MHALIN-
HMpOBaHUE €€

00CYXKIEeHMUS,
https://resh.edu.ru/subj K
BBICKQ3bIBAaHMS
ect/lesson/5397/start/
XumMuuec 00yJarouuMucs
http://school-
Kas , CBOETO MHEHMS T10 €€
10 collection.edu.ru/catalog/
opraHu3aim MMOBO/Y;
P . res/000004a2-1000-4ddd- Y
1 KIICTKH 5d0f-5c0046bc4323/ HCIIOIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOX-HOCTEH
cofiep>KaHusl y4eOHOTrO
npeamera
yepes IEMOHCTPAIUIO
oOyJaronuMces
MIPUMEPOB.
https://resh.edu.ru/subj IIpUMCHEHHE Ha YPOKE
ect/lesson/5465/start/ MHTEPaKTUBHBIX (hopM
http://school- paboThI C
Ctpoenue collection.edu.ru/catalog/ oOydYarOIIUMHUCS:
1 QyHKIIIH 8 search/?text=%F1%F2%F0 = WHTEUIEKTyaIbHbIX
KJICTKH SEESESHEDSKESY)ES%20 WTP, CTUMYIUPYIOIITUX
%FO%EQ%F1%F2%E8%F2 [M03HABATEJIbHYIO
%ESHEB%FCHEDBEESED | MOTMBAIMIO
%20%EA%EBRES%F2%EA | oBygarommXCA.
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%E8&tg=

O0OmeH
BEIIECTB U
MpeBpaIieH
We SHCPTHH
B KJIETKE

https://resh.edu.ru/subj
ect/lesson/2486/main/

http://school-
collection.edu.ru/catalog/
rubr/7e187ccf-5962-4613-
8eb2-
a58675262aa0/115996/7i
nterface=pupil&class=51&

subject=29

Hcnons3oBanne
BOCITUTATEIbHBIX
BO3MOKHOC-TEH
coJiepKaHusl yaeOHOTO
mpenMeTa uepe3
JIEMOHCTPAIIHIO
oOyJaromumcst
IPUMEPOB

OTBETCTBEHHOTO,
TPaKIaHCKOTO
IMOBEJICHU,

MIPOSIBIICHUS
YeJIOBEKOJIIO0NS U
no0pocepied-HOCTH,
gepes 1moadop
COOTBETCTBYIOIIUX

TEKCTOB JIJIsI YTCHHS,
3a/1a4 JJ1s perieHus,

pOOJIEMHBIX
CUTYyallui 1Jis
00CyXICHUS B

KJIacce.

Hacnencrt
BCHHasA
nHpopManu
au
peanu3anus
e€ B KJICTKE

0.5

https://resh.edu.ru/subj
ect/lesson/5352/main/

[ToOyxneHue
00yJaronuxcst
coOJro1aTh Ha YpOKe
OOIIETPUHSATHIE HOPMBI
MOBE/ICHUS,

npaBuia OOIIEHUS CO
CTapIIIMHI
(memaroruyec-KuMu
pabOTHUKAaMH) U
CBEepCTHUKaMH(00yUaro
-IIIUMHUCS ), IPUHITATIBI
y4eOHOU JUCITUTIITMHBI
"

CcaMOOpraHU3allnu;
noOyxkaeHue
o0yJaromuxcs
coOJro1aTh Ha YpOKe
OOIIETPUHSATHIE HOPMBI
MOBEICHMSI, TIPaBUIIA
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OOIIEHUS CO CTAPIINMHU
(mepgarormdecKuMu
pabOTHHUKAMU)
HCBEPCTHU-KAMHU
(oOy4arormumucs),
NPUHIUIBI Y9eOHON
JTUCITUTUIAHBI 1
CaMOOPTaHU3AIIH.

Kuzueun
BIN LUK
KJIETKHA

https://resh.edu.ru/subj
ect/lesson/3927/start/

Hcnonp3oBanue
BOCITUTATEIbHBIX
BO3MOXKHOCTEH

Conepxxanus
y4eOHOr0 MpeaMeTa
gepes IEMOHCTPAIIHIO
oOyJaromumcst
MIPUMEPOB
OTBETCTBCHHOTO,
IPa)XTaHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIO0NS U
no0pocepIed-HOCTH,
gepes 1moadop
COOTBETCTBYIOIINX
TEKCTOB JIJIsl YTEHHS,
33519 JUIsl peIICHHUS,
MPOOIEMHBIX

CUTYalMH 1JIst
o0CyKIIeHUS B KJlacce.

Crpoenue
1 QYHKITUU
OpPTaHu3MO
B

17

1.5

https://www.resh.edu.r

u/subject/5/

https://www.yaklass.ru/
p/biologia/10-klass

Nuannuuposars
oOyuaromuxcst K
00CYXICHHIO,

BrickaspiBanm1o
CBOETr0 MHEHUS,
BBIpAOOTKE CBOETO
OTHOIICHHUS O MOBOY,
II0JIy4aeMou

Ha YpPOKe COIaIbHO
3HAYUMOU
uH(popMaLuu.

Pa3smuoxe
HUEC U
pa3BUTHE
OpraHu3Mo
B

1.5

https://resh.edu.ru/subj
ect/lesson/5359/conspect

[

[IpuBneuenue
BHUMAaHMS
oOyJaronuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypoKax
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SIBJIEHW, OpraHu3anus
WX pabOTHI ¢ TTOTyJae-
MOM Ha YpOKe
COIIMAILHO 3HAYNMOU
nHpopMma-1uen —
WHULIMUPOBAHUE €€
o0CyKIeHUs,

BrickasbiBaHus
00y4aroIUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOAY,
BBIPAaOOTKH CBOETO K
Heu

OTHOIICHHUS.

[ToOy>xnenune
00yJaromxcst
coOJro1aTh Ha YpOKe

I'enetuka OOIIETPUHSATHIE HOPMBI
— HayKa o IMOBEICHMS,
HacCJEJICTBE IIpaBujIa OOIIEHUS CO

https://resh.edu.ru/gen p
HHOCTH U ) ) cTapimmm (Teaaro-
2 0.5 | etics/section/8
H3MEHYUBO THYECKUMU
CTH pabOTHHUKAMN) U
OpraHu3Mo CBEpCTHUKAMU
B (oOy4arormumucst),
MIPUHITUTIBI Y4eOHOM
JUCIIATIINHEI 1
CaMOOpPTaHU3aIUH.
[IpuBneuenue
BHHUMAaHUS
oOyJaronuxcs K
LIECHHOCTHOMY
https://resh.edu.ru/gen
: _ ACIIEKTy M3y4aeMbIX HA
etics/section/8 .
ypOKax sIBJICHHI,
https://www.yaklass.ru/
3aKoHOME , _ opraHu3alus ux
p/biologia/10- 6 .

HOCTH i a0oTHI C TTOJTydae-Moi
P 1 klass/zakonomernosti- p v
Hacnenctee 10 _ Ha YPOKE COL[UAILHO

peredachi- .
HHOCTH 3HAYMMOU UHPOP-

nasledstvennykh-
priznakov-6844028

Manuen —
WHUIIMAPOBaHUE €
o0CcyXIeHus,
BBICKA3bIBaHU
00y4JaroIUMHUCS CBOETO
MHEHHS IO €€ TIOBOLY,
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BBIPAOOTKH CBOETO K
HEW OTHOIIICHUS.

[ToOyxnenue
o0yJaromuxcs
co0oIaTh Ha YpOKe
OOIIENPUHSATHIE HOPMBI

IMOBEJICHU,
3akoHOME [IpaBwia OOIIEHUS CO
https://resh.edu.ru/subj p
HOCTH CTapIINMU
p 1 ect/lesson/5387/start/ p
A3MEHYUBO (memaroruye-cCKUMHU
CTH pabOTHHUKAMN) U
cBepcTHUKaMH (00y-
YaIOIIMUMHUCS),
MNPUHIUIBI Y9eOHON
IUCLHHUILIN-HBI K
caMOOpTraHU3aIHH.
Nuaunuuuposars
oOyJaromuxcs K
https://resh.edu.ru/subj
00CYKICHHUIO,
ect/lesson/3653/conspect
/ BBICKA3bIBAaHUIO
CBOET0 MHEHHUS,
I'enetuka http://school-
0.5 , BBIPabOTKE CBOETO
yeJoBeKa collection.edu.ru/catalog/
OTHOILIEHUS 110 ITOBO
search/?text=%E3%E5%E : Ay,
DY%ES%F2%ESSEA%BEORco 0N 1ACMOH
ntext=all Ha ypOKve COIMAJILHO
3HAYUMOI
uH(pOpMaIHY.
[ToOyxneHue
o0yJaromuxcs
~ co0uroaaTh Ha ypoke
https://resh.edu.ru/subj
OOIIENPUHSATHIE HOPMBI
ect/lesson/3861/conspect
/ [IOBEIECHU,
npaBujia OOIIECHUS CO
Cenexuus http://school-
) CTapIIIMHU
OPTaHU3MO 1 | collection.edu.ru/catalog/ (nexaroriec
[eJarorn4ec-KuMu
B rubr/00000126-a000- 6H
a0OTHHUKAMH) U
4ddd-9fa3- p ) ;
4e0046b1dbb1/81014/ | CBEPCTHHKAMH (00y-
YaIOIIMUMUCS),
MNPUHIUIBI Y9eOHON
IUCLUILIN-HBI U
caMOOpraHu3alkHy.
buorexno https://resh.edu.ru/subj [Tobyxnenue
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JIOTUA U
CHHTETHYEC
Kast
ouoorus

ect/lesson/4943/main/

o0yJaromuxcs
coOJro1aTh Ha YpOKe
OOIIETPUHSATHIE HOPMBI
MOBEICHHUS,
npaBuja OOIIEHUS CO
CTapIIUMHU
(memaroruyec-KuMu
paboTHUKaMU) U
cBepcTHUKaMH (00y-
YaIOUTUMUCH ),
MIPUHITUTIBI Y4EeOHOM
JTVCIUTUIA-HBI |
CaMOOpTaHU3aIlHH;
noOyxaeHue ooy4daro-
UXCcs cOOJII0IaTh Ha
YpOKE OOLIETTPUHSATHIE
HOPMBI TIOBE/ICHUS,
npaBuia OOLICHHUS CO
CTapIIUMHU
(memarornuecKuMu
pabOTHUKAMH) U
CBEPCTHHKAMH
(oOygarormumucs),
MPUHIUIB Y4eOHON
JMCUIUTUTAHBI U
caMOOpraHU3allUu.

7

1 PesepBHO
€ Bpemst

OBII[EE

KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

13
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11 KJIACC

KoaunuyecTBO yacoB JlesiTeILHOCTH
Ne HaunmenoBa Kour Ipak DJIeKTPOHHBbIE yuuTeJs ¢
" HHe pa3iejioB poibH | THyeck (UH(pOBLIE) y4eToM
iy ATeM Be ple ne o0pa3zoBaTeJbHbIE paboueii
"M nporpammet ™ pagor pador  pecypesr nporpamMmbI
BI BI BOCIIMTAHUSI
NPUMEHEHUE Ha
YpOKe HHTEpaK-
TUBHBIX (HOPM
paboThI C
00y4Jaronu-Mucs;
YCTaHOBJICHHE
JIOBEPUTEIBHBIX
OTHOIIICHUH
https://resh.edu.ru/s MesKTy
ubject/lesson/5393/m
30K ICHIC : IeIarOrICCKUM
POXA ain/ pabOTHHKOM U
U pa3BUTHE http://school- ero
IBOJIIOIIMOHHBI collection.edu.ru/catal
I X 4 og/rubr/e49d5e33- 00yHaKOIUMHCH;
[IpEACTABIIEHA 1caf-4faf-89d0- TOAACPIKHUBATE B
# B GHONOUH 45e7e8371608/86689 = 1T o OM KOILICK
/ THBE JCNIOBYIO,
IPYKen00HYI0
atMmocdepy;
MoOYXKIeHNE
oOydJaronmxcs
coOJroIaTh Ha
ypOKe
OOIIETTPUHATHIC
HOPMBI
MTOBEICHUS.
https://resh.edu.ru/s | ~HWHTEJUIEKTYaJIbH
ubject/lesson/5471/m  BIX UI'P, CTUMYJIH-
ain/ pyIOIuX
MuxposBoo http://school- IMO3HABATCIILHYIO
2 uuaueé 14 2 collection.edu.ru/catal MOTHBAIIHIO
pe3yJbTaThI og/rubr/cfafbOab- 00y4aIoIINXCS;
542f-43b1-9b26- HCIIOJIb30BaHHE
9f0213b752e6/85356/ = BocmHMTATENBHBIX
BO3MOXKHOCTEH
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COLEpKAHUSA
y4eOHOT0
npeaMera uepes
JIEMOHCTPAIIHIO
00y4aroIUMCs
PUMEPOB
OTBETCTBEHHOTO,
IPaXKJIaHCKOTO
MOBEICHUS,
TIPOSIBIICHHUS
YEJIOBEKOIO0US 1
no0pocepaedHoc
TH, Yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB ISt
YTEHUSI, 33724 JUIs
penieHus,
MIPOOIEMHBIX
CUTyaIui s
00CyKICHHUS B
KJacce.

https://resh.edu.ru/s
ubject/lesson/5471/m
ain/

https://www.yaklass.

ru/p/biologia/11-
klass/osnovy-

evoliutcionnogo-

Opraam3anus
paboThI €
MoJjy4yaemMoi Ha
YPOKE COIHATBEHO
3HAYUMOU

uHpOopMaIre —
VHUITMHPOBAHUE €€
00CYKICHHS,
BBICKa3bIBAHUS

MaKp?3BOH10 ucheniia- 00y4Jaro-IMMHUCS
s 1 eé 6 6344066/ dokazatelsty CBOET0 MHEHHUSI 110
pe3yabTaThl N - ¢e MOBO/LY;

a-napravleniia-puti-i- .
sposoby- BOCITHUTATEIIbHBIX
makroevoliutcii- BO3MOKHOCTEIH
6844079/re-79e9d86f- | ¢ epyanns
39f1-481a-aba5- y4e6HOro
9657a81580ea rpeaMeTa yepe3
JIEMOHCTPAIIUIO
oOyJaromumcs
PUMEPOB.

[Ipoucxoxnae https://resh.edu.ru/s = Opranuzanus
HHE U 1 1 ubject/lesson/5940/m  pabOTHI €
pa3BuTHE > o ain/ noJryyae-Moi Ha
JKU3HU Ha YpOKE COLIMAIBHO
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3emiie

3HAUYN-MOH
nHpopmarmen
WHUIIMHPOBAHHE
ee o0CyKIeHHS,
BBICKA3bIBAaHUS
o0ydJarmuMucs
CBOEr0 MHEHMS
0 €€ TIOBO/TY;
HCIIOJIb30BaHKE
BOCIIUTATEILHEI
X BO3MOKHOCTEH
coJiepKaHus
y4eOHOT0
mpenMeTa uepe3
JIEMOHCTPAIIHIO
00yJaroIuM-CsI
MIPUMEPOB.

https://resh.edu.ru/s
ubject/lesson/5940/ad

NpUMEHEHHE Ha
YpOKE UHTEpaK-
TUBHBIX (opM

" paboTsI ¢
IIpoucxoxne ditional
oOyuato-
HHE YCJIOBEKa http://school-
10 1 ] IIIAMUCS : HHTEIIE
— collection.edu.ru/catal
KTYaJbHBIX HID,
AHTPOIOT€HE3 og/rubr/bd633c61- y P
be46-4f03-bdbe- CTIMyTIpyIofi
66759c4c7dg4/85287 | TO3HABATCILHYIO
MOTHBAIHIO
00yJaromuxcs.
[ToOyxneHue
00yJaronmxcst
coOuroIaTh Ha
DKonorus — YpOKe
HayKa o OOIIETPUHSA-THIE
B3aMMOOTHOIIIE HOPMBI
https://resh.edu.ru/s P
HUAX , [IOBEIECHU,
ubject/lesson/5941/m
OpraHU3MOB U 3 0.5 i npaBuiia
HaJOpraHu3Me 0o01IeHns Cco
HHBIX CHUCTEM C CTapIIMMHU
OKpY>KaroIen (memaroru-
cpenoit YEeCKUMHU
paboTHUKaMM)

HCBEPCT-HUKAMU
(oOygaroMuIcs)
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, IPUHITU-TIBI
yaeOHOU
TMCIUTUTAHBI U
caMOOpTaHU3aIx
1; IOOYXKIeHUE
o0yJaromuxcs
co0iroaaTh Ha
ypoKe
OOIIETTPUHATHIC
HOPMBI
TIOBEICHHUS,
npaBujiaM 00-
IIICHUS CO
CTapIIUMHU
(megaroruyeckum
1 paOOTHHUKAMM )
Y CBEPCTHUKAMHU

(oOygaroMuIcs)
, IPUHITUATIBI
yaeOHOU
JTUCIUILUTUHBI 1
caMOOpraHu3aIl
HH.
Hcnons3oBanue
BOCITUTATEIbHBIX
BO3MOXKHOCTEH
coJiepKaHus
yaeOHOTO
https://resh.edu.ru/s = TPEAMETA YEPE3
ubject/lesson/5943/co JACMOHCTpPALHIO
nspect/ oOyJaromumcst
OprauusMbI htt :. school- HIPUMEPOB
1 cpena 15 collection.edu.ru/catal OTBETCTBEHHOTO,
- og/rubr/9dd985a4- IpaXkIaHCKOTO
8a9a-4d66-92e4- MHOBEACHUS,
9db5e52e0793/11608 = mposBieHHs
4/?&class=51 4eJI0BEKOITIO0US
u
100pOoCepIeIHOCT
u, yepes
moa0op
COOTBETCTBYIOIIH

X TEKCTOB IJIA
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YTeHUS, 3a71a4

Hcnonp3oBanne
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTO
peaMeTa yepes
JIEMOHCTPAITHIO
oOyJaronMces
https://resh.edu.ru/s OpUMEPOB
ubject/lesson/3543/m | OTBETCTBEHHOIO,
ain/ TPaXXJaHCKOTO
http://school- OBEJICHUA,
Okounorus :
collection.edu.ru/catal | mposiBICHUSA
BUJIOB U 9 0.5
o . og/res/68fbd160- YEJIOBEKOIIOOHS
O YA
yon eade-528f-a53b- "
b41b199ff049/?fullVie = noGpocepaeuHocT
w=1 H, yepes
noxoop
COOTBETCTBYIOIIH
X TEKCTOB IS
YTEHHUS, 337124
JUTSL pEIIEHUS,
pOOJIEMHBIX
CUTYyallui 1Jis
00CyXICHUS B
KJacce.
Nuannuuposars
oOydJaronuxcs K
https://resh.edu.ru/s
: 00CyXICHUIO,
ubject/lesson/3575/st
art/ BBICKA3LIBAHUIO
ar
CBOETO MHEHHS,
DKoJIOTusg http://school-
, BbIpabOTKE
COOOIIIECTB. collection.edu.ru/catal
12 0.5 CBOEro
OKOJIOTHYECKHA og/rubr/fd04731e-
OTHOIIEHUS I10
€ CUCTCMBbI 98ce-facc-bade-
7ddd1b5c5509/11889 | TOPOMY>
8/ MOJTy4aeMoi Ha
YpOKE COLIMAIBHO
3HAUNMOH
nHpopManuu.
https://resh.edu.ru/s = TlpuBrnedeHue
buocdepa — ,
6 ubject/lesson/5944/co | BHUMaHUL
rio0anpHas

nspect/
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OKOCUCTEMA

http://school-
collection.edu.ru/catal
og/rubr/31bfe906-
806a-46a9-bad0-
570771054967/86624

[

oOyJaro-1uxcs K
LIEHHOCTHOMY
acreKkTy
U3y4aeMbIX Ha
YpOKax sIBJICHUU,
OpTaHHU3aIHs X
paboThI ¢ oMy~
4aeMOU Ha YpOKe
COLIMATBLHO
3HAYMMOU
nHpopManuen —
UHU-IIUMPOBAHUE
ee 00CyXXIeHHUs,
BBICKA3bIBAHUS
00yJarmuMucs
CBOETO MHCHHS
10 €€ MOBOY,
BBIPAOOTKHU
CBOETO K HEeH
OTHONICHHUS.

YenoBek u
OKpY’KaroIast
cpena

https://resh.edu.ru/s
ubject/lesson/5946/st
art/

http://school-
collection.edu.ru/catal
og/search/?text=%FD
Y%EA%EE%EB%EE%E3%
E8%FF&submit=%CD%
EO%E9%F2%ES

[ToOy>xnenue
o0yJaromuxcs
co0-J1ro1aTh Ha
ypoKe
OOIIETTPUHSATHIE

HOPMBI
MOBEICHHUS,
MpaBuIia

oOmIeHus co
cTapiumHu (meja-
TOrMYCCKUMHU
pabOTHHKAMH) U

CBEPCTHUKAMH
(oOy4arormMucs)
, TPUHITUTIBI
yaeOHO
JMCUIUTUIAHBI U

camoopraHu3ail
uu.

PesepBHOE
BpeMs

https://
resh.edu.ru/
subject/5/10/
https://

[IpuBneuenue
BHUMAHUA
oOyJaro-1mxcs K
LIEHHOCTHOMY
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www.yaklass.ru/
p/biologia?
ysclid=lIxdIx2w
h190955086#pr
ogram-11-klass
https://
lesson.academy-
content.myscho
ol.edu.ru/06/11

aCTIeKTy
M3y4aeMbIX Ha
YpOKax sSIBJICHUU,
OpraHM3aIus UX
paboTHI C TOJTY-
4aeMOM Ha YpOKe
COLIMAJIBHO
3HAYUMOU
uHpopmanuei —
MHULU-UPOBaHUE
ee
00CYXICHUS, BBIC
Ka-3bIBaHUS
00yJarmuMucs
CBOETO MHEHUS
110 €€ IIOBOJY,
BBIPAOOTKH
CBOET0 K HEM
OTHOIICHHUS.

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

7.5
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1.  buonorus. buonoruueckue cucteMbl U IPOLECCH; yriryosieHHoe o0ydyenue, 10 kimacc/
Tepemon A.B., [lerpocoBa P.A. O0miecTBo ¢ orpaHU4YeHHON 0TBETCTBEHHOCTHIO «OIL]
MHEMO3UWHA»

2. buonorus. bruonorudeckune cuCTEMBI U TIPOIIECCHI; yriryoleHHoe o0yuenue, 11 kmace/
Tepemon A.B., [lerpocoBa P.A. O6miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.buonorus (yrinyoneHHsiit ypoBens) : Peanu3zarus tpedoanuit ®I'OC cpennero oouiero
oOpasoBanus : MeTonuueckoe mocodue st yuutens / [JILA. [Mapmrytuna, A.B. OBunanankos, O.B.
Komnsacaukos, C.M. I'narones]; nox pex. JI.A. ITapurytunoit. — M.: ®I'BHY «MHcTuTyT CcTpaTerun
paszBuTus oopazoBaHus», 2023. — 154 c.: un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://window.edu.ru
https://resh.edu.ru

https://www.yaklass.ru
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