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Pabouas nporpamma o yaeonomy npeamery «buosorus» (yriny0naéHHbIN ypoBeHb) (MpeaMeTHast 001acTh «ECcTeCTBeHHO-HAYYHBIC TTPEAMETHI)
(Taee COOTBETCTBEHHO — MPOrpaMMa 1o OMOJIOTHH, OMOJIOTHS) BKIIIOYACT MOSACHUTENIBHYIO 3aIIUCKY, COAep)KaHue 00ydeHus, IIIaHUpyeMble
pe3yNbTaThl OCBOCHHUS TPOrPAMMBI 110 OMOJIOTHH, TEMATHUECKOE INTAHUPOBAHUE.

ITosicHuTEnBHAA 3aIUCKA.

[Iporpamma o GuoJIOrMHM Ha ypOBHE CpeIHEro ooiero oopa3oBaHus padpadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O06 obpazoBanun B Poccuiickoit ®@exnepauun», ®PI'OC COO, Konuenmuu npenogaBanus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX IOJIOKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS X

buonorust yriny6néunoro ypoBHs usydenus (10—11 kmaccel) SBIsIETCS OJHUM M3 KOMIIOHEHTOB IpeIMETHOW oOnactu «EcTtecTBeHHO-
HayuyHbIe peaMeThly. CornacHo monoxeHusM O@I'OC COO npoduiabHbIe yaeOHBIC TPEIMETHI, U3ydaeMble Ha YTIyOIEHHOM YPOBHE, SIBISIFOTCS
crocobom nuddepenmanu o0ydyeHUsT Ha YPOBHE CpeaHEro oOiero oOpa3oBaHWs M TPHU3BaHBI OOECHEUUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIINM, CPEIHUM OOINMM, CPEIHUM MPO(HECCHOHATBLHBIM U BBICIIMM OOpa3oBaHHEM. B TO ke BpeMs KaXAbld M3 3TUX YU4COHBIX
MIPEIMETOB J0JKEH OBITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pellieHrne 00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIINX 33]1a4, CBA3AHHBIX C
npodopHeHTaIel 00ydJalonMXCcsl M CTHUMYJIHUPOBAaHMEM HHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEH,
MEIHUIIMHOMN, 9KOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIETIOM.

[IporpamMma no 6uonoruu Ja€t nNpeAcTaBIeHUE O LIENIN U 3a/a4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriayOin€HHOM YpOBHE,
ornpezenseT o0s3aTeNbHOe (MHBapHAHTHOE) MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpUPOBAHHME MO pa3fesiaM U TeMmaM, paclpeaeieHHe 0
KJIaccaM, PEKOMEHIYET MOCIE0BATEIbHOCTh U3YUEHUS yUeOHOTO MaTepHaia ¢ Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH
y4eOHOro mpoiiecca, BO3PACTHBIX OcoOeHHocTel oOyuaromuxcs. B mporpamme mo OMONOTHMU peaqn30BaH MPUHIUI MPEEMCTBEHHOCTH C
M3Y4Y€HHEM OHMOJIOTMM HAa YpOBHE OCHOBHOIO 00IIero obpazoBaHus, Ojarojaps 4emy HpOCMaTpUBAETCS HANPABJIEHHOCTb Ha IOCIEAYyHOIIee
pa3BUTHE OMOJOTMYECKUX 3HAHHWI, OpPHUEHTUPOBAHHBIX Ha (OpPMHpPOBaAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHUS, HSKOJIOTHYECKOTO
MBIIICHUSI, TIPEJCTAaBICHUNA O 3I0POBOM 00pa3e >KM3HU, Ha BOCIHUTAHHE OEpPEKHOTO OTHOIIEHUS K OKpYXarolled MpupoaHoi cpene. B
mporpaMMe Mo OWMOJOTHHM TaKXKe MOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buomorus» B peanusauuu TpedboBanuit ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yibTaTaM 00ydeHus U B (DOPMUPOBAHWUU OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATENBHON JESTEIBHOCTH OOYYaOIIMXCs MO OCBOCHHUIO COJIEpKaHUs OMOJOrMYecKOro OOpa3oBaHUs HA YpPOBHE CPEIHEro OOIIero
oOpazoBaHus.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aBepiIaeT OHWOJOrHYeckoe oOpa3oBaHHE B IIKOJIIE W OPUEHTUPOBAaH Ha
paciiipeHye M yriyOlieHHe 3HaHHi oOydaroumxcs O >KMBOM MPHPOJE, OCHOBAX MOJIEKYISIPHOM M KJIETOUYHOM OHOJOrHH, SMOPHOJIOTHH U
OMOJIOTHH Pa3BUTHUSA, TCHETUKH, CEICKIINH, OMOTEXHOJIOTHH, YBOIIOIIMOHHOTO YUCHHUS U IKOJIOTHUH.

N3yuenne yueOHoro npeamera «buosnorus» Ha yriiy0JeHHOM YPOBHE OPHMEHTHPOBAHO Ha MOJATOTOBKY OOYYaOIIUXCS K MOCIEAYIOMEMY
MOJIYYEHHUI0 OMOJIOTMYECKOTO 00pa3oBaHUsl B By3aX M OpraHM3AIMsIX CpeAHero mpodeccuoHambHOro oopasoanus. OCHOBY €ro cojaepkaHus
COCTaBJISIET cUCTeMa OMOJOTMYECKUX 3HAHUM, MOJTYYEHHBIX NMPH M3YyYEHUH OOYYaroIIMMMCS COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3JeioB
OMOJIOTHH Ha YpOBHE OCHOBHOTO 00IIero obpaszoBanus, B 10—11 kiaccax 3TH 3HaHHUS TONY4YaIOT pa3BUTHE. Tak, pacHIMPEHBI U YIIIyOJIEHBI
OMOJIOTUYECKHUE 3HAHUS O PACTCHMSIX, )KUBOTHBIX, TpHOax, 0aKTepusx, OpraHu3Me 4elIoBeKa, OOITUX 3aKOHOMEPHOCTSIX JKH3HH, JOTIOTHUTEIHHO



BKJIIOYEHbl OHOJOrMYECKHE CBEAEHUS NPUKIAJHOIO M IOMCKOBOIO XapakTepa, KOTOpbleé MOXHO MCIIOJIb30BaThb KaK OPUEHTHUPBI IS
MocJeIyomero Bpioopa npodeccuu. BosMokHa Takyke MHTErpanus OMOJIOTUYECKUX 3HAHUH ¢ COOTBETCTBYIOLUIMMH 3HAHUSMHM, TOTYYEHHBIMU
00yYaroImuMucs NpU U3y4eHUH (PU3UKH, XUMUH, Freorpapuu U MaTeMaTHKH.

CtpykTypa mporpamMmsl o OHOJIOTHH OTPaKaeT CUCTEMHO-YPOBHEBBIA M BOJIIOLMOHHBIA MOAXOABI K M3ydeHHto Ouonoruu. CorimacHo
UM, U3Yy4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE AJIS )KUBBIX CUCTEM Pa3HOI'O YPOBHS OPraHU3allUH, SBOJIOLMHY OPraHUYECKOIo MUpa
Ha 3emuie, COXpaHeHUs1 OMOIOrHYecKoro pasHooOpasus mianeTsl. Tak, B 10 kiacce n3ydaroTcsi OCHOBBI MOJIEKYJIIPHON U KJIETOYHOW OMOJIOTHH,
SMOPHOIOTUKM M OHOJOTMM DPA3BUTHUSA, T€HETHMKM U CEJNeKUUH, OMOTEXHOJOIMH M CHHTETHMYECKOW OMOJIOTMH, aKTyaJU3UpPYHOTCS 3HaHUS
oOyyaromuxcs 1o 60TaHuKe, 300J0THH, aHATOMHH, (PU3MOJIOTHH YenoBeka. B 11 kiacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI AKOJIOTHH
U yueHue o 6uocdepe.

Buonorus npusBana od6ecneunTh 0CBOCHHE 00YUAIONIMMUCS OMOJIOTHYECKUX TEOPHA U 3aKOHOB, HJIEH, MPUHIIUIIOB M TPABHUII, JIEKAIIUX
B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, 3HAHUH O CTPOEHUHM, MHOTOOOpa3Wu U OCOOCHHOCTSAX KJIETKH, OPraHH3Ma,
MOIYJISIUK, OMOIIEH03a, YKOCUCTEMBI, O BBINAIONIMXCS HAYYHBIX IOCTIDKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUSAX B OHMOJIOTHH, MPUKIIAJTHBIX
acriekTrax Omosyiornueckux 3HaHuil. /i pa3BUTHUA U NOJJEP)KaHUS MHTEpeca o0ydaromuxcs K OHOJIOrMH Hapsay CO 3HAYMTEIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepHaja B COJACPKAHUU MPOTPAMMBI IO OMOJIOTHUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJICHHUS M Pa3BUTHSA TOU
WIA MHOM 00yiacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOeXHbIX YUYEHBIX B PEIICHHE BaXXHEUIIMX OMOJIOIMYECKMX MU 3KOJIOIMYECKHX
npooeMm.

Lenp u3yuyenus ydeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM ypOBHE — OBJIAJICHHE OOYUYAIOUIMMMUCS 3HAHUAMHU O CTPYKTYpPHO-
(GYHKIMOHATHLHON OpraHU3aIMH KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOPETEHHE YMEHUH MCIIOIb30BaTh STH 3HAHUS B (HOPMUPOBAHUH WHTEpECa
K onpenenéHHoN 001acTi npogecCnoHaIbHOM AeATEeNbHOCTH, CBA3aHHONW ¢ OMOJIOTHeN, WM K BEIOOPY yueOHOIo 3aBe[eHUs JUIsl MPOIOJKEHUS
O1oI0rM4YecKoro o0pa3zoBaHusl.

JlocTrkeHue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha yriyO1€HHOM ypoBHE 00€CIeUMBAETCsl PELICHUEM CIIEYIOIINX 3a/1a4

OCBOCHHE 00YJarOIIUMHCS CUCTEMbI OMOJIOTHUECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX, KOHIICTIIUIX, TUTIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSX U TpaBWJIaX, COCTABIIAIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPa; O CTPOCHHH, MHOrooOpasuu u
OCOOCHHOCTSIX OHMOJIOTMYECKMX CUCTEM (KJI€TKa, OpraHu3M, MOMyJslus, BUJA, OHOreoleHo3, Ouocdepa); O BBLIAIOIIMUXCSA OTKPBITUIX H
COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOyJaromuXcsi C METOJaMH TIO3HAHUS JKMBOM TPUPOABI: HCCIEAOBATEIBCKUMH METOJaMH OHMOJOTHYECKHX HayK
(MOJIEKYIIIDHON W KIIETOYHOH OHMOJNIOTHH, SMOPHONOTHHA W OWOJIOTHH pPA3BHUTHUS, TEHETHKH M CEJIEKIIUH, OMOTEXHOJOTUH W CHHTETUYECKON
0M0JIOTMH, NTAJIEOHTOJIOTUH, SKOJIOTHH); METOJJaMH CaMOCTOSATEIBHOTO NMPOBEJCHNUS OMOJIOIMYECKHX UCCIIeI0OBaHUN B 1a0OPaTOpUH U B IPUPOJIE
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIaJieHUue O0YYaIOMIMMUCS YMEHUSMHU: CaMOCTOSTEIbHO HAaXOAWUTh, aHATU3UPOBATh U HCIOIB30BATh OMOIOTHYECKYIO MH(POPMALIUIO;
MOJTb30BATbCS OWOJIOTUYECKOW TEPMUHOJIOTHEH W CHMBOJIMKOH; YCTaHABIMBATH CBS3b MEXAY pPa3BUTHEM OWOJIIOTHM W COIMAIBHO-
HSKOHOMHYECKUMH M HKOJOTHYECKUMHU TNpoOJIeMaMu UeIOBEYECTBAa; OLEHHBATh MOCIEJICTBHS CBOEH JEATEIBHOCTH IO OTHOIICHUIO K
OKpYyJKaroliel TPUPOJHON cpene, COOCTBEHHOMY 3I0POBBIO W 3I0POBBIO OKPYXKAIOMIUX JIFOAEH; OOOCHOBBIBATH M COONIIONATH MeEpPHI



npoGWIaKTUKA UHQEKIUOHHBIX 3a00jieBaHMM, @paBUiIa IOBEAEHUS B INpuUpoae U obOecreuyeHuss O€30MACHOCTH  COOCTBEHHOM
KHU3HEICITEIbHOCTY B 4YpPE3BbIYAMHBIX CUTYyallUsX IPUPOJHOIO M TEXHOTEHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAy4yHBIE
OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00yJarOIUXCs MHTEUIEKTYalbHBIX M TBOPUYECKUX CHOCOOHOCTEH B MpoIlecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPHITUSMU U
COBPEMEHHBIMU HCCIIEIOBAaHUAMU B OMOJIOTMH, pPELIaeéMbIMM €10 IPOOJeMaMu, METOJO0JOTHeH OMOJIOrMYecKoro MCCIeI0BaHMs, IPOBEICHUS
HKCHEPUMEHTAIBHBIX UCCIEIOBAHUHN, pEIIeHUs] OMOJIOTMUECKUX 33/1a4, MOICTTMPOBAHUS OMOJIOTHIECKUX OOBEKTOB H MPOIIECCOB;

BOCIIUTaHHE y OOYyYaroIIMXCsl LIEHHOCTHOI'O OTHOUIEHHS K >KMBOH INpPHUpOJE B LEJIOM U K OTHEIbHBIM €€ OOBEKTaM U SIBICHUM;
(dbopMHpOBaHKE PKOJOTMYECKOH, TeHETUYECKOH IpaMOTHOCTH, OOILIeH KyJIbTYphl IMOBEACHUS B MPHPOJIE; MHTETPAllMd €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHne 00yJaroIMMICS KOMIIETEHTHOCTH B PallMOHATILHOM MPUPOAONOIH30BaHNH (COOIIOACHNE TPABUII TIOBEACHUS B IPHPO/IE,
OXpaHbl BHUJOB, JKOCHCTEM, OuOC]epbl), COXpPaHEHHMH COOCTBEHHOIO 370POBbS M 3JI0POBbsSl OKPYKAIOMIMX JtoAel (coOirofeHus Mep
npodMIakTUKN 3a00JeBaHNH, oOecriedeHrne 0e30MacHOCTH KHU3HENEATSIFHOCTH B YPE3BBIYAMHBIX CHUTYalUSX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHUS OMOJOTMUECKUX 3HAHUM U yMEHUI B TOBCEHEBHOM KU3HU;

CO3JIaHME YCJOBUU JJIsI OCO3HAHHOTO BBIOOpa OOYYArOMIMMUCS WHIMBHIYaTbHOH 00pa3oBaTENbHON TPACKTOPHUH, CIIOCOOCTBYIOIICH
nocienyoumemMy npopeccuoHaIbHOMY CaMOOIIPEIENIEHUI0, B COOTBETCTBUU C MHIMBUIyalbHBIMU HHTEpECAMHU U MTOTPEOHOCTAMHU PEroHa.

OO01i1ee YUCIIO YacOB, PEKOMEHIOBAHHBIX [T U3y4YeHHUs] OMOIOTHH Ha yriayoieHHOM ypoBHe, — 204 yaca: B 10 xiacce — 102 vaca (3 yaca
B Henento), B 11 kimacce — 102 ygaca (3 waca B HeIemi0).

OO0s13aTeNIbHBIM YCIIOBUEM IIPU O0yYEHUU OMOJIOTMHU Ha YriyOJIEHHOM ypOBHE SIBIISIETCSl IIPOBEJEHUE Ja00paTOPHBIX U MPAKTUYECKUX
pabot. Taxke yuyacTue oOy4aroIMXCs B BBIIOJHEHUH NMPOEKTHBIX M Y4eOHO-HCCIEeN0BaTeIbCKUX PaldOT, TEMaTHKa KOTOPBIX OMpEeeNnseTcs
YUUTEJIEM Ha OCHOBE UMEIOLINXCSA MAaTEPUATIbHO-TEXHUUECKHUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHM.

Coaep:xanue o0yuenus B 10 kinacce.

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConeprkaHue mporpamMMbl, BbIJIEJIEHHOE KYpCUBOM, HE BXOJIUT B IIPOBEPKY TOCYAApCTBEHHOM nToroBoit arrcramuu (I'MA).

Tema 1. brosorust kKak Hayka.

CoBpemeHHass Ouojorusi — KOMIUIEKCHast Hayka. KpaTkas ucropus pa3BuTHs Ouonoruu. buonorndeckue Hayku M H3ydaemble MU
npo6sembl. @yH1aMeHTaNIbHbIE, IPUKJIAIHbIE U TOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa. IIpodeccuu, cBs3aHHbIE ¢ OHOJIOTHEH.
3HaueHue OMOJIOTMH B MIPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa: MEIUIINHE, CEIbCKOM XO03sICTBE, TPOMBILIIEHHOCTH, OXpaHe MPUPOIbI.

JleMoHcTpanmu:

[Toptpertsr: Apuctorens, Teodpacrt, K. Jlunne#t, XK.b. Jlamapk, Y. Hapsun, Y. I'apseit, I'. Mennens, B.U. Bepnanckuii, W1.I1. [1aBnos,
N.N. Meunukos, H.. Bapunos, H.B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTMMU HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAyK.

Tema 2. J)KuBble cCCTEMBI 1 UX U3yUEHHUE.



XKusble cuctembl Kak mpeaMer u3ydeHus: Ouosioruu. CBONCTBa KMBBIX CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JAUCKPETHOCTb U
LIEJIOCTHOCTh, CIIO)KHOCTb M YHOPSJOUYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOPIaHM3ALMs, CaMOBOCIIPOM3BEACHHE, DPa3APAXKUMOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluyd KUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHbBIM, TKAHEBBIM, OPraHU3MEHHBINA, NONYJALMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OnoreoneHoTHueckuii), 6uochepusiii. [Iponeccsl, npoucxoasimue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KUBOTO. JKU3HB
Kak (hopma cymecTBoBaHus Matepun. Hayku, n3ydaromiye )HUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3alnu.

N3yuenue xuBbIX cucteM. Meroabl Ouosiornueckoil Hayku. HaGmroneHue, u3aMepeHue, SKCIEpUMEHT, CUCTEMaTU3allus, METaaHaus3.
[TonsiTue 0 3aBUCUMOM M HE3aBUCHUMOW nepemeHHou. [InanupoBanue skcriepumenTa. IloctaHoBka u npoBepka rumnore3. Hynesas rumoresa.
[Tonstre BbIOOPKH U €€ MOCTOBEpHOCTh. Pa3zdbpoc B Ouonornueckux AaHHbIX. OIEHKA JOCTOBEPHOCTH MOJNYYEHHBIX pe3ynbTaToB. [IpuynHb
HCKaKEHUS pe3yNbTaToOB IKCIIEpUMEHTA. [[OHATHE CTaTUCTUYECKOTO TECTA.

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKY KU3HNY, «bronoruueckue cucrembl», «CBONWCTBA KUBOM MaTepun», «YpOBHHU OpraHU3AINH
KUBOU mpuponb», «CTpoeHre )KUBOTHOM KIIETKM», «TKaHM )KMBOTHBIX», «CHUCTEMBbl OPraHOB YEJIOBEUECKOI'0 OpraHu3May», «bruoreoreHos,
«buochepay, «MeToibl U3y4EHUS KUBOU TIPUPOIBIY.

O6opynoBanue: 1a00paTopHOE 00OPYIOBAHUE IS TIPOBEACHUS HAOIFOICHUN, N3MEPECHHIA, YIKCIIEPUMEHTOB.

[IpakTuueckas pabota «/crnonb30BaHUEe Pa3IMYHBIX METOAOB MPH U3YYCHUU KUBBIX CHCTEM.

Tema 3. buonorus kiaeTku.

Krnerka — cTtpykrypHO-GyHKIIMOHAIbHAS eIuHUIA XKUBOro. Mcropust oTkpeitusa kieTku. Pabotel P. 'yka, A. JleBenryka. Kiierounas
teopus (T. lIBann, M. lneiinen, P. BupxoB). OcHOBHBIE MTOJIOKEHNS COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeTtoabl MOJIEKYJIAPHOM M KJIETOYHOH OHOJOrMM: MHUKPOCKOMHMS, Xpomarorpadus, 371eKTpodope3, METOJ MEUYEHBIX AaTOMOB,
g depeHInaIbHOe HEHTPU(PYTrUpoBaHKe, KyIbTUBUPOBAHUE KIETOK. DIEKTPOHHAS MUKPOCKOIUSI.

JleMoHCTpanuu:

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

Tabnuue! u cxembl: «CBETOBOW MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI, «VICTOpHS pa3BUTHSI METOJ0B MUKPOCKOIIUN».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€PHAIbHBIX KJIETOK.

[IpakTuueckass pabora «V3ydeHne METOJOB KJIETOYHOM Ouonoruu (xpomarorpadus, siaexTpodopes, auddepeHnnaaLHoe
uentpudyruposanue, [1LP)».

Tema 4. XrMuueckas opraHu3anusi KJIeTKH.

XHUMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHKPOIEMEHTHl. Boxa n €€ posib Kak pacTBOPUTENsl, peareHTa, y4acTue B
CTPYKTYPUPOBAHUU KIIETKH, TETUIOpEryisiiui. MuHepaibHble BEIIeCTBA KJIETKU, UX OMoJorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormueckue mnonumepbl. benku. AMHHOKUCIOTHBIM cocTaB OenkoB. CTPYKTYypbl O€IKOBOM
Mouiekynbl. [lepBudHast cTpykrypa Oenka, MenTHIHAs CBS3b. BTopuyHas, TpeTWdHasi, 4eTBepTHYHas CTPYKTyphwl. Jlenarypanus. CpoiicTBa
6enxoB. Knaccugukanus 6enkoB. buonornueckue GyHKIUN OEJIKOB.



VYrneBoabl. MoHOcCaxapuabl, JUcaxapyuabl, OJIurocaxapuabl U noiaucaxapuabl. OO maaH cTpoeHus U PU3NKO-XUMHUECKHUE CBOMCTBA
yriaeBoAoB. bruonornueckue QyHKIMH yriieBOI0B.

Jlununel. T'mapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccubukauus nunuaos. Tpurnuuepuabl, Goc@OIUMUABI, BOCKH, CTEPOUIBL
buonornueckue ¢ynkuumn nunuaoB. OOmmue CBoWCTBA OHMONOTMYECKHMX MeEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunosbie kucinorsl. JJHK n PHK. Ctpoenune nyxnenHoBbix kuciaor. Hykseotunsl. [lpuHiun xommiemeHnTapHocTd. IIpaBuio
Yapradda. Crpykrypa JIHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorndeckue Gpyakuun JJHK. Buger PHK. @ynknuu PHK B kieTke.

Crpoenne wmonekynsl AT®. Maxkposprudeckue cBsizu B Mosiekyne AT®. buonormueckwe ¢ynkiuu ATD. BoccranoBiieHHBIC
MepPeHOCUYHKH, ux GyHkiuu B kietke. CekBenupoanue JJHK.

CrpykTypHast OMOJIOTHS: OMOXUMHUYECKHE U OMO(DU3MUECKHIE UCCIICIOBAHMS COCTaBa U MTPOCTPAHCTBEHHON CTPYKTYPhI OMOMOJICKYI.

JlemoHcTparuu:

[Moptpersr: JI. [onunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®©. Canrep, C. [Ipy3unep.

Juarpammsbl: «PacnpeneneHre XMMHUYECKUX 3JEMEHTOB B HEKHMBOW Ipupoae», «PacmpeneneHne XMMHYECKUX 3JIEMEHTOB B JKUBOU
IPUPOAECY.

Tabmumper 1 cxembl: «llepuoguueckast Tabmuia XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue MOJeKyabl BoAb», «BemiecTBa B cocraBe
opranu3zMoBy», «CTpoeHre MoJeKynbl Oenka», «CTpyKTypbl OEIKOBOH MOJIEKYNIb», «CTpOEHHE MOJIEKYN YIIIeBOAOBY», «CTpOCHHE MOJEKYI
nunuaoBy, «HykinennoBbie Kuciaote», «Ctpoenue moiekyiasl ATD».

O6opyaoBaHue: XUMUYECKast IOCy1a U1 000pyI0BaHHE.

JIaGoparopHas paboTta «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX pPeaKIuii».

JlaGoparopHas padota «lccnenoBanyue HyKIE€MHOBBIX KUCIIOT, BBIIEJICHHBIX U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CtpoeHune 1 QyHKIIUM KIETKH.

Tunsl KJI€TOK: dyKapuoTHUecKast U pokapuoTuyeckas. CTpyKTypHO-(yHKIHOHAIbHbIE 00pa30BaHuUsl KIETKH.

Crpoenue npokapuoTuueckoil kinetku. Knerounas crenka 6akrepuii u apxeil. OcoOOEHHOCTH CTpOeHHs TeTepoTpodHOIl U aBTOTpOohHON
MIPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 (GyHKIMOHMPOBAHUE FYKApHUOTHUECKOM KieTku. [lna3zmaTrueckas MemOpana (miasmanemma). CTpyKTypa mia3zmMaTHyecKon
MeMOpaHbl. TpaHCIIOPT BELIECTB Uepe3 IIa3MaTHYECKy0 MeMOpaHy: naccuBHbIN (auddys3us, odnerdyénnas 1ud@ysust), akTUBHBIHN (TEPBUYHBIN
U BTOpUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts MemOpanbl. PaGora HaTpuii-kanneBOro Hacoca. ODHIOLMTO3: IMHUHOIMTO3,
¢aronuro3. Dx3onuro3. Kinerounas crenka. CTpykTypa U GyHKIHUU KIETOYHON CTEHKU PACTeHUN, TpUOOB.

Huromnazma. Ilutozons. Ilutockemer. JIBwkenue tmrToruiasmbel. OpraHowabl kKieTkd. OgHOMEMOpaHHBIE OpPTaHOWIBI KIIETKH:
suomnazmatuueckas cetb (JIIC), anmapar ['onbpku, TU30COMBI, UX cTpoeHHe U (QyHKIMHM. B3anMOCBs3b 0THOMEMOpaHHBIX OPraHOUIOB
kietku. CTpoeHue TpaHylsipHOro peTtukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmamkwii (arpaHyssipHBIN)
SHIOMIa3MaTHUeCKUi peTukyinyM. CekperopHast GpyHKIus anmnapara ['onbmpku. TpaHcnopt BemiecTB B KieTke. Bakyoin pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.



[TomyaBTOHOMHBIE OPraHOW[IbI KIETKU: MHUTOXOHAPHHM, IutacTuabl. CTpoeHue M (GYHKUMHM MUTOXOHApUM M muactui. [lepBuunsle,
BTOPUYHBIC U CJIOXKHBIE IIACTUAB (POTOCHHTEIUPYIOIIUX FYKAPHOT. XJIOPOILUIACTHI, XPOMOILIACTBI, JIGHKOIIIIACTHI BHICIIUX PACTCHHIA.

HememOpannble opranouzsl kinetku CrpoeHue M (QyHKIMM HEMEMOpaHHBIX OpPraHOMAOB KIETKH. PubGocombl. MuKpoduIaMEHTHI.
Mpieunsle kiaeTku. Mukpotpybouku. Kierounsni nentp. CTpoeHne M JBHKEHHE KTYTUKOB M pecHHUYEK. MHKpPOTPYOOUKH ITHTOIIIA3MBL.
LenTpuoJib.

Snpo. OOomouka sApa, XpOMAaTHH, KapuoIUiazMma, SAPBILKHA, HX CTpPOCHHE U (QYHKUUHU. SnepHblii OEIKOBBI MaTpHKC.
IIpocTpaHCcTBEHHOE PACIOIOKEHUE XPOMOCOM B HHTEP(Da3HOM spe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsie BkimtodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SYKapHOT (PacTUTENIbHOM, )KUBOTHOM, TPUOHOI).

JlemoHcTpamuu:

[optpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuel n cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIEeTKH», «CTpOEHHE >KMBOTHOM KieTKH», «CTpoeHHE PACTUTEIbHOM KIETKU»,
«CTpoeHre MUTOXOHAPUNY, «SAapo», «CTpoeHHe POKApUOTUYECKOMN KIETKH.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpenapaThl paCTUTENbHbIX, )KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTepUalIbHbIX KJIETOK.

JlaboparopHast pabota «/3ydeHne CTpOCHHSI KIIETOK PA3IMYHBIX OPTAaHU3MOB).

IIpakTryeckas pabora «M3ydyeHue cBOMCTB KJIETOYHON MEMOpaHbI».

JIaGoparopHas pabota «lccaenoBanne mia3Mon3a 1 JIeTIa3MOoJIn3a B PACTUTENBHBIX KIETKaX).

[IpakTuyeckas padora «M3ydyeHue IBUKEHUS LIUTOIIA3Mbl B PACTUTEIBHBIX KIETKAaX.

Tema 6. OOMeH BelIeCTB U MPEBPALICHUE SHEPTUU B KIIETKE.

AccuMUIAIMS U TUCCUMWISIIMA — JIBE€ CTOPOHBI MeTa0onu3Ma. Tumbsl oOMeHa BelecTB: aBTOTPO(HBIM U rerepoTpodHbId. Yyactue
KHCIIOpO/la B OOMEHHBIX Ipolieccax. JHepreTuueckoe odecrneueHue kiaeTku: npespamienne AT® B oOMeHHbIX mpoleccax. PepMeHTaTUBHBIM
XapakTep peakuuil KiIeToyHoro merabonausma. GepMeHThI, UX CTpOeHHe, CBOIcTBa U MexaHu3M JeicTBus. KodepmenTsl. OTimuns GpepMeHToB
OT HEOPraHMYECKHX KaTaJu3aTopoB. benku-akTUBaTOphl M OEIKU-MHTUOUTOPHL. 3aBUCHUMOCTh CKOPOCTH ()EPMEHTATUBHBIX peakUuud OT
pa3NuYHbIX (PAaKTOPOB.

[lepBuuHbIil cuHTEe3 opraHumdeckux BemiecTB B kierke. dotocuuTe3. CBetoBast U TeMHoOBass (as3bl. [IpolyKTUBHOCTH (OTOCUHTE3A.
Bnustaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaueHUe (POTOCHHTE3A.

XemocuHTte3. Pa3HooOpazue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUQHUIMpYIOIINE OakTepuu, xKele300akTepuu, CcepodaKTepuu,
BOJOPOJHbIE OaKTepUn. 3HaYEHHE XEMOCHUHTE3A.

AHas’poOHbIe opraHu3Mbl. Buabl Oposkenust. IIpoyKTbl OpoKeHHsI U UX UCIOJIb30BaHUE YETOBEKOM. AHAdpOOHBIE MHUKPOOPTaHU3MBI
KaK 00bEeKThI OMOTEXHOJIOTHUU U BO30OYIUTENN OOJIC3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3Hepreruyeckoro obOmena. IloxroroBurenbHblil sTanm. ['Mukomn3 — OGECKHUCIOPOAHOE pacllerieHHe
[JIFOKO3BI.



buonornueckoe OKHCJICHHEC, WJIH KICTOYHOC IbIXaHHCE. Ponw MI/ITOXOHI[pI/Iﬁ B IIponeccax OMOJIOTMYECKOI'0 OKHCIIEHUS. L[I/IKJ'II/ILIGCKI/Ie

peakiuu. OxucnurensHoe (ochopunupoBanue. [IpeumymiecTBa a’3poOHOTO MyTH OOMEHA BEMIECTB Nepen aHadpoOHBIM. DP(PEKTHUBHOCTH
IHEPreTUIeCKOro OOMeHa.

JeMoHcTpanuu:

[Toptpetsr: . Ilpuctiu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabmuuer u cxembl: «POTOCUHTE3Y, «DHEpPreTHUeCKuil 0OMen», «buocunres 6enkay, «CtpoeHue pepmMenTay, «XeMOCHHTE3Y.

O0opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyOBaHUE JUIsl IPUTOTOBJIEHUS TOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaboparopHast pabota «/3ydeHne KaTaTUTUYECKOW aKTHBHOCTH ()EPMEHTOB (Ha IPUMEPE aMHJIA3bI IIA KaTaaa3bl)y.

JIaGoparopHas pabota «/3yueHue pepMEeHTaTUBHOIO paclIeIICHUs IEPOKCHIa BOJOPOJA B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JIaGoparophas pabota «CpaBHEHHE MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3A.

JIaGoparopHas pabota «CpaBHEHHUE IPOLIECCOB OPOKEHUS U IBIXAHHS.

Tema 7. HacnencrBenHas nuHpopmManus u peanusanus e€ B KIETKE.

Peakuun MarpuuHOoro cuHresa. IIpMHIMI KOMIUIEMEHTapHOCTH B pEaKkLMAX MaTpUYHOrO CUHTe3a. Peanuzanus Haclle[CTBEHHOU
nHpopmanuu. ['eHeTndeckuii Ko, ero cBoiictBa. Tpanckpunims — MaTpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUTIIIMN: KOMIUIEMEHTAPHOCTb,
aHTUIAPAJUIEIIbHOCTh, ACHMMETPUYHOCTb.

Tpancnsmus u e€ stanbl. Yuyactue TpancnoptHeix PHK B OnocunTese 6enka. YcnoBust Onocunresa 6enka. KonupoBanmue aMHHOKHCIIOT.
Poas pubocom B OrocuHTe3e Oemka.

Opranu3zaiiys reHoMa y IpoKapHoT U 3yKapuoT. Perynsius akTHBHOCTH T'eHOB y npokapuoT. ['unoresa onepona (®. XKakoo, JK. Mano).
Perynsuus oOMeHHBIX MpolieccoB B kKieTke. Kierounslit romeocTas.

Bupycbl — HekneTouHble (QOpMBI KU3HM U oOnuratHele mnapasutbl. CTpoeHHEe MpOCThIX U CIOKHBIX BHUPYCOB, PETPOBHUPYCOB,
6akteprogaros.

BupycHble 3a001eBaHus yenoBeka, KUBOTHbBIX, pacteHuil. CIINI, COVID-19, counanbHble 1 MEIULUHCKHUE TPOOIIEMBI.

JleMoHCTpanuu:

[Toptpetsr: H.K. Konsuos, [{.1. UBaHOBCKUIA.

Tabmuie! u cxeMmsl: «buocunTe3 6enkay, «I eHeTrndeckuii koay, «Bupycs», «bakrepuodarmy.

[IpakTuueckas padbora «Co3aaHne MOJIEIN BUPYCay.

Tema 8. JKU3HEHHBIN [TUKIT KIETKH.

Knerounslii nuki, ero nepuojs! u perymsius. Marepdasza u Muto3. OCOOEHHOCTH MPOIIECCOB, MpoTeKaromux B nHTepdase. [loaroroska
KJIeTKH K JeneHuto. llpecuHTernyeckuil (MOCTMHUTOTHYECKHI), CHUHTETUYECKMI W TOCTCUHTETUYECKUH (NMPEMUTOTHYECKUN) TEPUOJIbI
uHTEep(a3bl.

Marpuunsiii cuntre3 JIHK — permkamus. Ilpunnunsr permmmkanuun JIHK: koMIieMeHTapHOCTh, MOJYKOHCEPBAaTHUBHBIN CHHTE3,
a"TUnapamiensHocts. Mexanusm permukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl U TenoMepasza. XpOMOCOMHBIM Habop
KJIETKU — KapuOTHIL. JIUMIIONIHBIN U rarmionIHbIH Habops! XxpoMocoM. ['oMonoruunbie XpoMocoMbl. [1o10BbIE XPOMOCOMBI.



Henenne knerkn — muto3. CTaauu MHUTO3a M MPOUCXOMAUIME B HHUX IMponecchl. Tumbl Murto3a. KapHOKMHE3 W IIUTOKHHES.
buosiornueckoe 3HaueHHE MUTO3A.

Perymnsus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiietouHasi TuOesb — aromnTos.

Krnerounoe spo, XpoMOCOMBI, (pyHKIIMOHATbHAS TCHOMUKA.

JleMoHcTpanuu:

Tabnuubl U cxembl: «KU3HEHHBIA LUK KIETKUY, «MuT0o3», «Ctpoerue xpomocom», «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathbl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlaboparopHast pabora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpEmapaTaxy.

JlaboparopHas padota «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. Ctpoerne U pyHKINU OPraHU3MOB.

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHSI W JKH3HENCATEIHHOCTH OIHOKIIETOYHBIX OPraHW3MOB. bakrepuw, apxew, OJHOKJICTOYHBIE T'PHOBI,
OJIHOKJIETOYHbIE BOJOPOCIIH, IpYrue NpoTUCThl. KoJloHHanbHbIe OpraHu3MBl.

B3anMocBs3b yacTeit MHOTOKJIETOUHOTO Opranu3ma. TkaHu, opraHbl U cucTeMbl opraHoB. Opranusm Kak enuHoe 1emnoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelbHasl, IOKPOBHAS, MIPOBOJAIIAS, OCHOBHAs, MexaHHueckass. OCOOEHHOCTH
CTpocHWUs, PYHKINN U pacroIOKEHUS TKaHEH B OpraHax pacTCHHM.

Tkanu XKMBOTHBIX M uejoOBeKa. THIBI KUBOTHBIX TKaHEW: 3MHUTENIHallbHAs, COCIMHUTENbHAs, MblleyHas, HepBHasi. OCOOEHHOCTH
CTpOoeHUs, PYHKITUI U pacloNoKeHUs TKaHEH B OpraHax >KMBOTHBIX M U€JIOBEKa.

Opranbl. BereratuBHbie 1 TeHEpATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U 4esloBeKa. DYHKIIUN OPraHOB U
CHUCTEM OpPraHOB.

Omnopa tena opranu3MoB. Kapkac pactenuii. Ckenersl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy»HbIII U BHYTpEeHHUI
ckeneT. CTpOCHHE W TUTIBI COCTMHEHUS KOCTEH.

JIBmkeHHne opraHu3MoB. JIBuKeHHe OJJHOKJIETOUHBIX OPraHU3MOB: aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. /[BHKEHIE MHOTOKJIETOYHBIX
pacTeHUM: TPOMU3MbI U HACTUU. [|BH)KeHNE MHOTOKJIETOYHBIX )KUBOTHBIX U U€JIOBEKa: MbllliedHas cucreMa. Peduiexc. CkeneTHbIe MBITIIIBI U X
pa0ora.

[Iutanue opranu3moB. IlorjomieHue BOABI, YIJIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB pacTeHUsMH. [luTaHue >KUBOTHBIX.
BayTpunosioctHoe © BHYTPUKJIETOYHOE muIleBapeHue. [IuTaHWe TMMO3BOHOYHBIX JKMBOTHBIX. OTIENbl MNUIIEBAPUTEIIBHOTO TpakTa.
[IumeBapurenbHbie xkene3sl. [IueBapuTenpHas cucTtemMa 4eloBeKa.

Jlpixanue opranu3moB. [[pixanume pacteHuid. Jlprxanue >kxuBOTHBIX. J(nddy3us razoB yepe3 moBepXHOCTh KieTkH. KokHoe nbIxaHue.
JlpixaTenpHasi MOBepXHOCTh. JKabepHoe u n€rouynoe apixanue. JIpIXxaHHe MO3BOHOYHBIX KMBOTHBIX U YEIIOBEKA. DBOIIOIMOHHOE YCIOKHEHUE
CTPOECHUS JIETKUX TMO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHasi cuCTeMa 4YeloBeKa. MexaHW3M BEHTWISUUM JIETKUX y NTHI[ U MICKOMUATAKOUINX.
Perynsmus npixanus. JlprxarenbHbie 00BEMBIL.



Tpancnopr BemecTB y opranu3moB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUI. TpaHCIIOPT BElIEeCTB Y )KUBOTHBIX. KpOoBEHOCHAs cucteMa U €€
opransl. KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepiie, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpamieHus.
DOBOJIIOLIMOHHBIE YCI0KHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMbI I03BOHOYHBIX XKMBOTHBIX. PaboTa cepaua u e€ peryssuus.

Boigenenue y opranuzMoB. Beinenenue y pacteHuidl. Boiaenenue y kuBOTHbIX. CoKpaTuTelbHble Bakyoiau. OpraHbl BbIIEIEHUS.
QunbTpanys, cekpeuuss U oOpaTHOE BCAChIBAHME KAaK MEXaHM3Mbl paOOThl OpPraHoB BblIesieHUs. CBs3b MOJIOCTH Tela ¢ KPOBEHOCHOH U
BBIJICIUTEIIBHON CHCTeMaMH. BbifeneHne y MO3BOHOYHBIX J>KMBOTHBIX M 4eioBeka. [louku. CTpoeHune M (QyHKIMOHHMpOBaHHE He(PpOHA.
OOpa3oBaHue MOYHU y YEJIOBEKA.

3ammrTa y OpraHu3MoB. 3alIuTa y OAHOKJIETOUHBIX OpraHu3MoB. CHOpbl OakTepuil U IMCTHI NPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX
pactenuii. Kytukyna. Cpencrsa nacCUBHOW M XUMHUYECKOM 3aIUThl. OUTOHLUIBL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOM3BOAHbBIE. 3alluTa Opranu3ma ot 6oseznell. IMMyHHas cucreMa 4yelioBeka.
Knerounslif 1 rymopainbHblii MMMYHUTET. BpokI€HHBIN U nproOpeTéHHbIN cniennpuiyeckuii UMMyHUTET. Teopust KIOHAIbHO-CEIEKTHUBHOTO
ummynurera (I1. Opnux, ©.M. bepuer, C. Tonerasa). BocnanurenabHble OTBETbI OpraHu3MoB. Posib BpOXKIEHHOIO MMMYHHMTETAa B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHHH.

PazapaxxuMocTh 1 peryisinus y Opranu3MoB. Pa3ipaxuMoCTh y OJTHOKJIETOYHBIX OpPraHU3MOB. TakcHuChl. Pa3npaxuMoCTh U peryiisnus y
pacTeHuid. PocTOBBIE BellecTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduiekTopHasi peryisinus y )KUBOTHBIX. HepBHast cuctema u e€ oTAenbl. DBOJIIOMUOHHOE YCIOKHEHHUE CTPOCHUS
HEpBHOM CUCTEMbI y >XKMBOTHBIX. OT/enbl TOJOBHOI'O MO3ra IO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduiekropnas nyra. besycinoBHble U
YCJIOBHBIE PEIIEKCHI.

I'ymopanbHas perymnsuus U SHIOKPUHHAs CHCTEMA >KMBOTHBIX M ueloBeKa. JKenes3sl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [leficTBue
rOPMOHOB. B3anMocCBs13b HEPBHOM U SHAOKPUHHOU cucTeM. [ unoranamo-runoduzapHas cucreMa.

JleMoHCTpanuu:

[Toptper: N.II. I1aBnoB.

Tabmuupel u cxemsl: «OAHOKJIETOUHBIE BOXOpPOCTH», «MHOrOKIeTouHble Bojopociny, «bakrepumn», «lIpocteiimme», «OpraHbl
LIBETKOBBIX pacTeHMi», «CUCTEMBI OpraHOB MO3BOHOYHBIX KUBOTHBIX», «BHYTpeHHee cTpoeHre HaceKOMBIX», « TkaHu pacteHuit», «KopHeBble
cucreMbl», «CtpoeHue credisny», «CTpoeHHne JTUCTOBON MIacTUHKNY, « TkaHM KUBOTHBIX», «CKeJeT uenoBekay, «llumeBapuTtenbHas cucteMa,
«KpoBeHocHas cucremay, «/lpixarenpHas cucremay», «HepBHas cucremay, «Koxay, «MplmieuHas cucrteMma», «BblaenuTenbHas cHUCTEMay,
«OHIOKpUHHAs cucteMa», «CrtpoeHue MbIbD, «MMMmyHuTter», «KumednomnonoctHsle», «Cxema nHUTaHus pacTeHuil», «KpoBeHOCHbIE
CHUCTEMBI ITO3BOHOYHBIX XUBOTHBIX», «CTpoeHue Truipsl», «CTpoeHHE IUIaHapun», «BHYTpeHHee cTpoeHue N0KIeBOro 4epss», «HepBHas
cucrema peiO», «HepBHas cucrema msarymku», «HepBHas cucrema npecmbikarommxcs», «HepBhas cucrema ntuny, «HepBHas cucrtema
MIIEKONUTAOINX Y, «HepBHas cucrema uenoBekay, «Pediaexcy.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OpPraHU3MOB, MHUKpONpEenaparbl TKaHEH, paKOBUHBI
MOJUTIOCKOB, KOJJIEKIIUN HACEKOMBIX, UTJIOKOXKUX, )KUBBIE SK3EMILUISIPbl KOMHATHBIX PacTEeHHH, repOapuul pacTeHUI pa3HbIX OTAEOB, BIAXKHbIC
IpernapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMHM 0€CIIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YeJI0BeKa, 000pyI0BaHUE AJIs IEMOHCTPALUH



MMOYBEHHOTO W BO3JYIIHOTO MUTaHUS PACTEHUH, pacUICIUIeHUs Kpaxmaia U OenKoB Moja JaeicTBUeM (epMeHTOB, 00OpynoBaHHE IS
JEMOHCTPALIMM OMBITOB IO HM3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKHMX, MEXaHW3Ma JIbIXaTeJIbHbIX JIBH)KCHHWM, MOJENM TOJOBHOTO MO3ra
Pa3IMYHBIX KUBOTHBIX.

JlaboparopHast pabota «/3ydeHnue TkaHel pacTeHUI.

JlaGopaTopHas pabota «/3ydeHue TKaHel KUBOTHBIXY.

JlaboparopHas pabota «l3ydeHne opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazmHOXkeHHE U pa3BUTHE OPraHU3MOB.

@opMbl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosnoe (BKJIIOYash BEreTaTMBHOE) M IOJIOBOE. Bubl Oecroyioro pa3MHOXKEHHsS: IMOYKOBAaHUE,
cropynsiiusi, pparMeHTalHsl, KIOHHPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBbie kieTku, uinu rametsl. Meio3. Craguu meiio3a. [loBenenue xpomocom B Mmeinose. Kpoccunrosep.
buonoruueckuii cMbICI Meii03a U OJIOBOTO Tpoliecca. Melo3 U ero MecTo B )KU3HEHHOM ITUKJIE OPraHU3MOB.

[Ipem3aponpimieBoe pa3Buthe. l'ameroreHe3 y KWBOTHBIX. [loyoBeie kene3pl. OOpa3oBaHWE © Pa3BUTHE TOJOBBIX KIIETOK.
Cnepmarorenes3 u ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmotoTBOpEeHNE 1 YMOPHOHATIFHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOrUs — Hayka O pa3BUTHM opranu3moB. Craguu s3MOpHOreHesa
KUBOTHBIX (Ha mpuMmepe Jarymku). Jpobnenwme. Tumbl apoOnenusi. OcobeHHOCTH APOOICHHS MIIEKOMUTAIONMUX. 3apOJBIIIEBHIE JIMCTKH
(racTpymsiumsi). 3akiajka OpraHOB W TKaHEW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOE BIUSHUE 4YacTell pa3BUBAIOIIETOCS 3apoibllia
(omOpuoHaNbHAsT MHAYKIMS). 3aKiIajika TJIaHa CTPOCHHS JKMBOTHOTO KaK pPe3yJabTaT HEPapXUUYECKUX B3aUMOJCUCTBUI reHOB. BiusHue Ha
SMOpPHOHAIIEHOE PAa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButne sxuBoTHBIX. [locTomMOpuonHaneHbIll mepuona. Ilpsmoe u Hempsimoe pas3Buthe. PasButue ¢ meramopdo3om y
0€CI03BOHOYHBIX U MMO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaYeHHe MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Turnbl pocta KUBOTHBIX. DAKTOPHI PETYIISAIMN POCTA )KUBOTHBIX U YeloBeka. CTaauu MOCTIMOPUOHAIBLHOTO PA3BUTHSI Y )KUBOTHBIX U YEJIOBEKA.
[Tepuoas! oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTHUECKHUEe TTPOIECCHI.

Pasmuoxenue u passutue pacreHuil. ['amerodut u ciopoput. Meiio3 B )KU3HEHHOM LiMKJIE pacTeHuil. OOpa3oBaHue crop B Ipolecce
Mero3a. ['amerorene3 y pacreHuil. OIIOJOTBOPEHHE M Pa3BUTHE PACTUTENbHBIX OPraHu3MOB. J[BOITHOE OMIOAOTBOPEHHE Y LIBETKOBBIX
pactenuii. O6pa3oBaHue U Pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHcTpanmu:

[Toptpetsr: C.I'. HaBammun, X. [Ineman.

Tabmumer u  cxembl: «BereraTuBHOe pasMHOXKeHHe», «Tumbl Oecmonoro pa3sMHOXKEHUs», «Pa3MHOXKEHHE XJIaMHJIOMOHAJIBI,
«Pa3mMHOXkeHUE ABrIeHb», «PazMHOXeHNE ruape», «Menosy», «Xpomocomely, «l'amerorenes», «CTpoeHUE SUIEKIECTKH U CIEPMATO30M/1a»,
«OCHOBHBIE CTaIUM OHTOTeHe3ay», «[IpsimMoe u Henpsimoe pa3zBuTHe», «PazBuTue Malickoro xykay, «Pa3Butue capanuny, «Pa3zButue JISATymKu»,



«/IBOMiHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHUui», «CTpPOECHHE CEMSH OAHOJOJIBHBIX M JBYAOJBHBIX pPacTeHUI», «KU3HEHHBIA LHKII
MOPCKOM KaIryCTbl», «KU3HEHHBIN HUKI MXa», « KU3HEHHBI LIUKIT MAIOPOTHUKAY, «KU3HEHHBINA LUK COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl sIMIIEKIETOK U CIIepMaTO30MI0B, Moieb «L{UKIT pa3BUTHUS JIATYLIKIY.

JIaboparopHast pabota «/3yueHue CTpOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPEIapaTaxy.

[IpakTuueckas pabota «BblsBIeHUE MPU3HAKOB CXOJICTBA 3aPO/IBIIIEH TO3BOHOUYHBIX KUBOTHBIX).

JIaboparopHast pabota «CTpoeHHEe OPTaHOB PAa3MHOKEHUS BBICIITUX PACTCHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJIE€ICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB.

HcTopus cTaHOBICHHS M pa3BUTHUS TeHETHKH Kak Hayku. Paboter I'. Menaens, I'. ne ®pusa, T. Moprana. Posib oTeuecTBEeHHBIX yUEHBIX
B pa3zButum reHetuku. Paboter H.K. Konbrnosa, H.W. BaBunosa, A.H. benosepckoro, I'.J[. Kapneuenko, 10.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE IIOHATUS U CUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUIEJIbHBIE TEHbI, AJbTEPHATUBHBIC IPU3HAKH,
JOMHUHAHTHBIA M PEICCCHBHBIA IMPU3HAK, TOMO3UI0Ta, T'€TEPO3WIOoTa, YWCTas JUHUS, THOpUAbI, TeHOTUN, (heHoTHr. OCHOBHBIC METO/IBI
TeHETUKH: THOPUOTOTUYECKH, IUTOIOTUYECKUH, MOJIEKYISIPHO-TeHETUYECKU .

JleMoHcTpanuu:

[Toptpersr: I'. Mennenb, [I'. ne ®pusz, T.Mopran, H.K.Kombos, H.WU. BaBunos, A.H. benozepckuii, [I'.Jl. Kapneuenko,
10.A. ®unumnuenko, H.B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIMBAHUSI.

JlabopaTtopHas pabota «JIpo3oduna kak 00bEKT FTeHETUYECKUX UCCIICTIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTIENCTBEHHOCTH.

Monorubpuanoe ckpemBanue. I[lepBwiii 3akoH MeHaenss — 3akoH eAuHOOOpasus THOpPUAOB TMepBOro mnokoyieHus. [IpaBuio
JOMUHUpOBaHUS. BTopoil 3akoH MeHaenss — 3aKOH pacHIeTieHUs] MPU3HaKoB. LlUTonormyeckre OCHOBBHI MOHOTHOPWIHOTO CKPEIIMBAHUA.
['umore3a 4UCTOTHI raMeT.

AHanusupyromee ckpemuBaHue. IIpoMexyTouHbIl XapakTep HacleqoBaHusA. PaciienyieHne TNpPU3HAKOB TMPU  HEMOJIHOM
JTIOMUHUPOBAHHH.

JlurubpunHoe ckperuBaHue. TpeTtuil 3akoH MeHenss — 3aKOH HEe3aBUCHUMOIO HacjelOoBaHUS MpHU3HaKoB. LluTomormdeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CuennieHHoe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CuenjieHHOE HacleAOBaHHWE T€HOB, HAapyIIEHUE CLEIMJICHUS MeEeXIy
reHaMu. XpoMOCOMHasi TEOpHUsI HACIIEICTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAENeHUs MoyIa. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI. I 'OMOTaMeTHBIN M IreTepOraMeTHbIN
noi. ['eHeTnyeckas CTpykTypa moJIoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIJIEHHBIX € TIOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE JCMCTBUE reHa. MHOKECTBEHHBIN aiienu3M. B3anmmopeiicTBue
HeaJuleNbHbIX TeHoB. KoMieMentapHocTs. Dnuctas. [lonumepust.



I'enernmueckuii KOHTPOJIb PAa3BUTHA paCTeHHﬁ, JKHBOTHBIX H YCJIOBEKA, a TaKXC (bHSHOJIOFH‘IeCKI/IX IIponeccoB, IIOBECACHHUA U

KOI'HUTUBHBIX q)YHKLII/Iﬁ I'eneTnyeckue MeXaHHU3MBI CI/IM6I/IOI‘GH633, MCXaHU3MBbI B3aI/IMOI[eI\/JICTBI/I$I XO034HUH — IapasuT» U «XO3dUH —
MUKpOOHOMY. ['eHeTH4ecKe acrieKThl KOHTPOJIS U U3MEHEHHS HAcIeICTBEHHON HH(OpPMAIIMK B MTOKOJICHUSAX KJIETOK U OPraHU3MOB.
JeMoHcTpanuu:

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

Tabmuis! u cxemsl: «IlepBrlii 1 BTOpoil 3akoHbl Menaensa», «Tpetuil 3akoH Menzaens», «AHanusupyrouiee ckpelupanuey, «HenomnHoe
noMuHUpoBaHue», «CIEIUVIEHHOE HacjieloBaHUEe MPU3HAKOB Yy npo3oduibly, «l'eHetuka mnona», «Kapuorun uenoBekay», «KapuoTtun
npo3oduisy, «KapuoTun nTuiibly, «MHOKECTBEHHBIHN ajuteTu3My, «B3anMoaeiicTBie TeHOBY.

O6opynoBanue: MOAEIb Ui JEMOHCTPAIMH 3aKOHOB €JMHO00pasus THOPUIO0B MEPBOTO MOKOJICHUS U PACIIEIUICHUS TPU3HAKOB, MOJIENb
JUIsL IEMOHCTpAallMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAHMUS IIPU3HAKOB, MOJENb Ul JIEMOHCTpPAlMU CLEIIEHHOTO HACIEAOBAHMUS IIPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIrpenapar: «Jpo3zodunar.

[IpakTuyeckas padora «M3ydeHue pe3yabTaToB MOHOTHOPHIHOTO CKPEUIMBAHUS Y APO30(UITBDY.

[IpakTuueckas pabota «M3ydeHne pe3ynbTaToB TUTHOPUAHOTO CKPEIIUBAHUSA Y IPO30(UIIBI».

Tewma 13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

BzaumopeiictBue reHotura u cpeabl npu GopmupoBaHuu GeHotuna. M3MeHUMBOCTh MpU3HAKOB. KauecTBeHHbIE W KOJIWYECTBEHHBIE
IpU3HaKu. Bupl "3MEHUYMBOCTH: HEHACIIECTBEHHASI U HACJIEICTBEHHAS!.

Monudukanrontnas U3MEHUYUBOCTb. Ponb cpenbl B OPMUPOBAHUU MOIU(PUKAMOHHON W3MEHYMBOCTH. Hopma peakiuu mpu3Haka.
Bapuarnonnslii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALMOHHON N3MEHYUBOCTH.

I'enoTunuyeckas M3MeHUYUBOCTh. CBOWCTBA FEHOTUNUYECKONH M3MEHYMBOCTH. BUbl reHOTUNHUYECKOW N3MEHUYMBOCTU: KOMOMHATHBHAS,
MyTallOHHasl.

KomOuHaTuBHasT M3MEHYMBOCTh. Meio03 M TOJOBOM MpollecCc — OCHOBAa KOMOMHATHMBHOM M3MEHYMBOCTH. Poib KOMOMHATHBHOMN
M3MEHYMBOCTH B CO3JJaHMM F€HETHUYECKOT0 pa3HooOpa3us B peienax OJHOTO BUJIA.

MyTtannoHHass M3MEHUMBOCTb. BHIBI MyTalMid: T'€HHbIE, XPOMOCOMHBIE, T€HOMHbIC. CIOHTaHHbIE W HMHAYLMPOBAaHHBIE MYTalUH.
SnepHble M nMTOIUIa3MaTuyeckue Mmyrtanuu. CoMaThyeckue M IOJIOBble MyTauMH. [IpyunMHBI BOZHMKHOBEHMS MyTauuid. MyTrareHbl M HX
BIUSHUE HA OPraHMU3Mbl. 3aKOHOMEPHOCTHM MYTAIlMOHHOIO IpolLecca. 3aKOH TIOMOJIOTMYECKHX PSAOB B HACIEACTBEHHONM HM3MEHUYHMBOCTH
(H.W. BaBunos). BHesiepHast U3MEHUNBOCTh U HACJIEICTBEHHOCTb.

JeMoHcTpanuu:

[Toptpetsr: I'. ne ®pus, B. Moranucen, H.. BaBunos.

Tabmuubl u cxembl: «Buapl m3MeHUHUBOCTHY, «MoauduxanmoHHas U3MEHYHMBOCTHY», «KoMOMHATHBHAS M3MEHYUBOCTBHY», «MeHo3»,
«OnnonoTBopeHuey, «I'eHernueckue 3a0601eBaHus YenoBeKay, «Buasl MyTauii».

O6opynoBaHue: KUBbIE U TepOapHble HK3EMILIAPhl KOMHATHBIX PAacTeHUl, pucyHKH ((poTorpaduu) )KUBOTHBIX C PA3TUYHBIMU BUAAMU
U3MEHUYUBOCTH.



JIaGoparopHas pabora «VccienoBaHue 3aKOHOMEPHOCTEH MOJIM(UKAIMOHHOW M3MeHYMBOCTU. [locTpoeHue BapHalMOHHOIO psija U
BAPUALIMOHHON KPUBOM.

IIpakTruyeckas pabora «MyTtanuu y 1po30Qpuiisl (Ha FOTOBBIX MUKpOIIpEnapaTax)».

Tema 14. 'eneTuka yenoBexa.

Kapuorun uyenosexka. MexayHaponHas HporpaMMa HCCIIEIOBaHUS T€HOMa 4eJIOBeKa. MeToabl M3y4eHHs TEHETHKH 4eJIOBEKa:
TCHEAJIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, MMOMYISIIUOHHO-CTATUCTUYCCKUH, MOJIEKYIsIpHO-TeHeTHIeckrnii. CoBpeMEHHOE
OIIpEZIC]ICHUE T'€HOTHUIA: MOJHOTEHOMHOE CEKBEHHMPOBAaHUE, T€HOTHIIMPOBAaHME, B TOM 4dHcie ¢ nomompto III[P-ananusa. HacnencrsenHsie
3a0oJeBaHusl YeloBeKa. |'@HHbIE M XPOMOCOMHBIE OOJIE3HM 4YeJIOBEKa. BoJe3HM ¢ HaclieACTBEHHOW IPEApacloOKEHHOCThIO. 3HAaYCHUE
MEIULMHCKOW T'€HETHKH B MPEJOTBPALICHUH U JICUEHUM I'€HETHYECKUX 3a00JeBaHUN 4yenoBeKa. MeaUKO-TeHEeTHYeCKOe KOHCYIbTHPOBAHUE.
CrBonoBble KiIeTKU. [IoHATHE «T€HEeTHYECKOro rpy3a». DTHUECKHE aCIEeKThl UCCIEI0BaHUI B 00JIaCTU PEJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX
KJIETOK.

I'enetnueckue (pakTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEIOBEKAa K (U3UYECKOMY M XMMHUYECKOMY 3arpsi3HEHHIO OKPYKAIOIIEH
cpensl. I'eHeTnueckas peapacioioKEHHOCTb YEJIOBEKA K ITaTOJIOTHSM.

JeMoHcTpanuu:

Tabnuue! u cxemsl: «Kapuotun yenoBeka», «MeToibl H3y4eHUS] TEHETUKU YeoBeKay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKa.

[IpakTuueckas padora «CocTaBiaeHUE U aHAINU3 POJIOCIIOBHOM».

Tema 15. Cenekuusi opraHu3MOB.

JloMecTukanus M celeKuus. 3apoKJIeHUe celeKUMM M jaoMecTukauuu. Yuenue H.U. BaBunoBa o LleHTpax npoucxoxaeHus u
MHOTr000pa3usi KyJbTYPHBIX pacTeHHid. Poyib celekuuu B CO3aHMM COPTOB pacTeHUM M MOpoA KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH
TOMOJIOTMYECKUX PSAJIOB B HacjencTBeHHOM n3menunBocty H.M. BaBuioBa, ero 3HaueHue A5 CeIEKIIMOHHONW padoTHl.

Mertoapl cenekMoHHONW paboThl. VCKycCcTBEHHBIH OTOOp: MAacCOBBIM M HMHIMBHAYaJIbHBIH. OTambl KOMOMHAIIMOHHON CEJIEeKIHH.
WcnpiTanue npousBoguTeneii o mnoToMctBy. OTOOp Mo reHOTUIY ¢ TOMOIIBIO OLIEHKH (PEHOTUIIA TOTOMCTBA U OTOOP O T€HOTHUITY C [TOMOIIIbIO
ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METO]l CEeJIeKIMOHHON paboThl. PaguanoHHbBI U XMMHUYECKHM MyTareHe3 Kak MCTOYHUK MyTalui y
KyJIBTYpPHBIX (hOpM OpraHu3MoB. Mcnoib30BaHHE FT€HOMHOTO PEAaKTUPOBAHUSA U MeTO0B pekoMOuHaHTHBIX JIHK mid noiaydyeHus ucxogHoro
Marepuana JUuisl CENeKINN.

[Tonyuyenne nonumuonnoB. BHyTpuBunoBas rubpuauzanus. biuskoponcTBeHHoe ckpemuBaHue, win MHOpuauHT. HepoacrtBenHoe
CKpelIMBaHUe, WIM ayTOpuaAuHT. l'eTepo3uc M ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuanM3aLus.
[Ipeononenue Oecruioaust MEKBUIOBBIX THOPUIOB. JlocTHXKEHHS CENEKINN PACTEHUN U )KUBOTHBIX.

CoxpaHeHHe M M3y4EHHE TE€HETHMUECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHMH M UX JIUKHMX POAMYEH A CO3JAHMSI HOBBIX COpPTOB H
TUOPHUIOB CENbCKOXO3UCTBEHHBIX KYJIBTYP.

JleMoHcTpanuu:

[Toptpetsr: H.U. BaBuiios, 1.B. Muuypun, I'./l. Kapneuenko, IL.I1. JIykssnenko, b.JI. Acraypos, H. bopnoyr, /{.K. benses.



Tabmuipl 1 cxembl: «lleHTpBl TPOUCXOXKACHUS M MHOroo0pasus KyJIbTYpHBIX pacTeHUil», «3aKOH TOMOJIOTHUECKHUX pSAIOB B
HACJIEICTBEHHON N3MEHUUBOCTH», «MeTobl cenekuumny, «OTnanéHnas ruopuausanus», «MyrareHes».

JlaboparopHas padota «/3ydueHue copToB KyJIbTYPHBIX PACTCHHI U MOPOJ JOMAITHUX KUBOTHBIX).

JlaboparopHast pabota «/3ydeHne METOI0B CEICKIIUU PACTCHUI.

[Ipaktrueckas padota «[IpuBHBKa pacTeHU».

Okckypcusi «OCHOBHBIE METOJBI M IOCTHXKCHUS CENICKIIMU PACTCHUU W JKUBOTHBIX (HAa CENEKIMOHHYIO CTAHIUIO, INIEMEHHYIO (epMmy,
COPTOHUCIIBITATEIbHBINA YYACTOK, B TEIUTMYHOE XO3SHCTBO, B J1a0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. bBUOTEXHOJIOTUS U CUHTETUYECKAsI OUOIOTHSI.

OOBeKThI, HCIIOJIb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIE KYJIbTYpbl, MHUKPOOPTaHU3MBI, HX XapaKTEPUCTHKA.
TpaguiuonHass OMOTEXHOJOTUA: XJeOONeueHUe, MOJYyYEeHHUE KHUCIOMOJIOYHBIX NPOAYKTOB, BHHOAEIHE. MHKPOOMOIOTMYECKHM CHHTE3.
OO0BeKThl MUKPOOHOJIOTHYECKHX TeXHOIOrHH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BATAMHHOB.

CozaHue TEXHOJOTMH M MHCTPYMEHTOB LIE€JICHANPABICHHOIO H3MEHEHUS W KOHCTPYMPOBAHUS T€HOMOB C II€JIbIO TIOJTYYEHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEP>KAIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKHUE MTYTH.

Knerounas unxenepus. MeToapl KyJlbTypbl KJIETOK U TKaHeW pacTeHuMi M KUBOTHbIX. KpmoOanku. Comaruueckas rudpuauzanus u
coMmatuyeckuii sMmOpuorene3. lcrmonb30oBaHME TaljJoOUIOB B CEJICKIUMU pacTeHHil. VICKycCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpYyKIIHs
SMIEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. MeTOA TpaHCIIaHTAUU SIEP KIETOK.

XpoMOCOMHasi U TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTe3 reHa U KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTmkenus u
MEePCIEKTUBBI XPOMOCOMHOM M T€HHON MH)XEHEPUU. DKOJIOTHYECKUE U ITHUECKHE MPOOJIeMbl TCHHOW NH)KEHEPHUH.

Meaunnunckue onorexnonorun. [loctreHomuas mudposast menuiuHa. [1IP-auarnoctuka. MeTabonoMHBINA aHATU3, T€HOLIEHTPHUUECKUN
aHaJI3 TPOTeOoMa 4YeJoBeKa JUIsl OLEHKH COCTOSHHS €ro 370poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-
OvouHXeHepusi AN pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX TKAaHEW COuYeTaHUEM
TEXHOJIOTUI TPEXMEPHOT0 OMONPUHTHHTA U cKad(OJIIUHTA JUIs PEIICHUs 3314 IEPCOHATU3UPOBAHHON METUIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C IIeNbl0 oOecredeHus: KOMOMHUpPOBAHHOW 3amuThl OT Bo3Oyauteneit OPBU, ycrtanoBnenue
MOJIEKYJISIPHBIX MeXaHu3MoB ¢yHkimoHupoanus PHK-copepxkamux BHpYycOB, BBI3BIBAIOLUIMX OCO0O OmNacHble 3a00J€BaHUS YEIOBEKA U
KUBOTHBIX.

JeMoHcTpanmu:

Tabmumpr 1 cxemsl: «lcnonp30BaHWE MUKpPOOPraHM3MOB B MPOMBIIUIEHHOM MpoM3BOACTBe», «Kilerounas wunxkeHepus», «l'eHHas
WHKEHEPUS».

JlabopaTtopHas pabota «3ydeHue o0beKTOB OMOTEXHOIOTUM.

[TpakTuueckas pabota «IlomydeHre MOIOYHOKUCIBIX TPOTYKTOB.

Okckypeust «bHoTeXHOI0rus — BaXKHEIIas MPOU3BOIUTENIbHAS CUJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

Copnepxanue o0yyenus B 11 kinacce.
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Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOTIOIMOHHBIX MTPEICTABICHUH B OMOJIOTHH.

Opodmonionnas reopust Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U Hay4yHas aesteabHocTh Y. JlapBuHa.

JBuwxkymue cuiabl sBoionuu BunoB 1o Y. JlapBuHy (BbICOKas HHTEHCHMBHOCTh PAa3MHOKEHHUS OPraHHU3MOB, HACJEICTBEHHAs
M3MEHYUBOCTH, 00pb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuaTeTHYecKo Teopuu 3Bosornuu (CTD). Helitpanbaas teopus sBomtoniud. COBpeMEHHasi 3BOJIIOIMOHHAS OWOJIOTHS.
3Ha4YeHue 3BOITIOIMOHHON TeOpUH B POPMUPOBAHIH €CTECTBEHHO-HAYYHOH KapTUHBI MHpA.

JleMoHcTpanuu:

[Toptpersr: Apuctorens, K. JIunneit, XK. Jlamapk, O. Cenr-Unep, XK. Krwoswe, Y. lapBun, C.C. YerBepukos, W.U. IlImanbsrayses,
. Xonnein, [I.K. benses.

Tabmuuper u cxembl: «Cucrema xuBoil npupoasl (no K. Jlunnero)», «JlectHuna xuBbix cymectB (o Jlamapky)», «MexaHusm
(dbopMupoBaHUs MPUCTIOCOOTICHHUM y pacTeHuil U UBOTHBIX (0 Jlamapky)», «KapTta-cxema mapuipyta mytemectBus Y. JlapBunay, «Haxonku
Y. Mapsuna», «Popmbl 00prObI 3a cymecTBoBaHue», «llopoasl romyoei», «MHorooOpasue KyabTYpHBIX (opMm KamycTs», «lloposs
JOMalIHUX >KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BHIOB (mo Y. [lapBuny)», «Cxema COOTHOIICHMS IBHXKYIIUX CHJI SBOJIOIHHY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUH SBOJIIOLIUI.

Tewma 2. MukposBontouus U €€ pe3ysibTaThl.

[Tomynsius kak sjneMeHTapHas eauHuna 3Bojourud. COBpEMEHHbIE METOJbl OLEHKM T€HETHYECKOIo pa3HOOoOpas3usi U CTPYKTYpPHI
nonyisinuii. 3meHnenne reHooHaa MONYJSIUN Kak JI€MEHTapHOE HBOJIIOIMOHHOE SBJIEHHE. 3aKOH TeHeTudeckoro paBHoBecHs Jx. Xapau,
B. Baitn6epra.

DOnemeHTapHble (DAKTOPBI (ABMXKYIIME CUIIBI) dBOMIOIMHU. MyTannoHHBIA mporiecc. KomOuHaTuBHas m3MeHYUBOCTh. [[pelid reHoB —
CIyJaliHble HEHANpaBJICHHBIE HM3MEHEHHsS 4YacTOT ajulesied B monyisanusx. Oddext ocHoBarens. Murpamuu. MW30msmus MOMyIsiuii:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoIoru4ecKas (penpoayKTUBHAS).

EctectBeHHbIll 0TOOp — HampaBigOmUN ¢GakTop 3BoOIOLUMU. DOpMBI €CTECTBEHHOIO OTOOpa: JBHXKYIIUHN, CTAOMIU3HUPYIOLIUH,
pazpsiBaromuil (au3pyntuBHbIi). [TonoBoit 0T60p. Bo3HUKHOBEHME U IBOMIOLMS COIIMATBLHOTO MOBEACHUS )KUBOTHBIX.

[IprcnocoOaeHHOCTh OPraHU3MOB KakK pe3yjbTaT MUKPO3BOJIIOLMU. BO3HMKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3mMoB. ApoMopdo3bl 1
uanoanantanuu. IlpuMepsl TpucoOcOONeHUN y OpraHu3MOB: Mopdoiorudyeckue, (Gpu3nomorndeckue, OMOXUMHUYECKHE, MOBEICHYECKUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpa3oBaHue Kkak pe3yiabTaT MHKpodBomoonuu. M3omsmuss — kiarodeBod  (akTop
BuzooOpasoBanus. Ilyrm u cmocoObl BHI000pa3oBaHus: ajulonarpuyeckoe (reorpauueckoe), CHUMMIATPHUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (ITOTUTUIOUIN3AHS, THOpUan3anus). JJIMTeTbHOCT IBOIOIMOHHBIX TIPOIIECCOB.

Mexanu3mbl (HOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponw sBOmIONIMOHHON OMOOTHH B pa3palOTKe HAYYHBIX METOJOB COXPaHEHHsI OMOpa3zHOOOpas3usi. MUKPOIBOIIONUS M KOIBOIIOIIUS
Mapa3uToB U UX X035ieB. MexaHu3Mbl POPMHUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM H CITIOCOOBI OOPHOBI C HEH.

JeMoHcTpanmu:



[Toptpetsr: C.C. YerBepukon, J. Maiip.

Tabmuupl 1 cxembl: «MyTanmoHHass W3MEHUYMBOCTH», «llomynsnnoHHass cTpykTypa Buaa», «Cxema IposBIEHUS 3aKOHA Xapau—
BaiinGepra», «/[BrKymiue CHIIbI 3BOJIOUUNY», «IKOJIOTHYECKas H30JSIIMs THOMyNsuuid ceBaHCKoW Qopenny, «l'eorpaduyeckas H30JSAMSL
JMCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHUIIBI JAaypCcKoi», «llomyisiuoHHbIE BOJIHBI YHMCICHHOCTH XHUIIIHUKOB H XKepTB», «Cxema aeHCTBUS
€CTeCTBEHHOTo  oTOopa», «Popmbl OopbOBl 32  cymiecTBoBaHue», «MHAyCcTpHanbHBIN  MenaHu3m», <«OKuBble HCKOMaembley,
«IlokpoBUTENBCTBEHHAs!  OKpacka JKUBOTHBIX», «lIpemynpexknaromas OKpacka KUBOTHBIX», «DHU3MOJIOTMYECKUE  aJalTalun»,
«[IpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY, «Kputepuu Bugay, «Buabi-aBoitHukny, «CTpykTypa BUla B pupoae», «CrocoObl
Buz000pa3oBanusy, «l'eorpadguueckoe BuUA00Opa3oBaHUE TPEX BUAOB JIAHABIIIEH», «IKOJOTMUECKOE BUAO000pa30BaHUE BHUJIOB CHHUIDY,
«[Tonumnounel pactenuit», «KamycTHo-peedHbId THOPHIY.

Ob6opynoBanue: repOapuu pacTEeHHH, KOJUIEKIIMH HACEKOMBIX, Uydella NMTHUIl M 3BEepei ¢ MpUMEpaMHu DPa3IMYHBIX MPHCIIOCOOICHHH,
gydyelna NTHUI] U 3Bepell pa3HbIX BUAOB, TepOapuul pacTeHHM OJIM3KUX BUA0B, 00Pa30BABIIUXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlaboparopHast paboTa «BbIsIBIICHHE U3MEHYUBOCTH Y OCOOEH OJTHOTO BHIA».

JlaboparopHas pabdota «lIpucrnocobienrs opraHu3MOB U UX OTHOCHTEJIbHAS 1IEIECO00PA3HOCTH.

JIaGoparophas pabota «CpaBHEHHE BHIOB 11O MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tewma 3. MakposBostonus 1 €€ pe3yJibTaThl.

Metoapl u3y4eHus: MaKpodBOIIONHH. [laeoHTONOrHUECKHEe METOIBI N3yueHHs 3Bomonnu. [lepexomubie GopMbl U (PHUIOTeHETHIECKHE
PABI OPraHU3MOB.

buoreorpaguueckue MeTo bl n3ydeHus spomonun. CpaBHeHHe Guopsl U GayHbl MAaTEpPUKOB U OCTPOBOB. bruoreorpaguueckue odaacTu
3emun. Buapl-DHIEMUKH U PETTUKTHI.

OMOpPHOIOTMYECKUE U CPaBHUTEIbHO-MOP(POJOTUYECKHE METO/bl H3Y4YEHMsI SBOJIONMH. ['€HeTMYecKHe MEXaHHW3MBbl HBOJIOLUU
OHTOTEHE3a U TIOSABJICHUS JBOJIOLMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE M AHAJIOTMYHBIE OpraHbl. PynuMmeHTapHble OpraHbl M aTaBU3MBI.
MounekynsipHO-TeHeTHUeCKHEe, OMOXMMHYECKHE U MaTeMaTUYeCKUe METO bl U3yUeHHs 3BOJOLUHU. ['oMonoruunbie reHbl. CoOBpeMEeHHbIE METO/IbI
MOCTPOCHUSI (PUITOr€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBwiia) 3BostolMH. HeoOGpaTUMoCTh 3BoNOLMHU. AJanTuBHAs paauvanus. HepaBHOMEpHOCTh TEMIOB
IBOJIIOLIMH.

JeMoHcTpanuu:

[Toptpetsr: K.M. Bap, A.O. Kosanesckuii, ®. Mrosep, 3. ['ekkens.

Tabmuubl 1 cxeMbl: «DUIOTEHETHUECKUI PAJT JIOMIAAN», «APXEONTEPHUKCY», «3Bepo3yOnie smeprl», «Cteronedanbn, «PUHHOGUTEH,
«CeMeHHbBIE MAMOPOTHUKNY, «bruoreorpadudeckue 3006 3eMan», «Jlpeiid KOHTUHEHTOBY, «PenukThl», «HavdanbHble cTaauu SMOPHOHATHHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTWYHBIE W aHAJIOTMYHbIE OpraHbl», «PyaMMEHTbH», «ATaBU3MBD», «XPOMOCOMHbIE HaOOpbI
YeJI0BEeKa U IUMIIaH3e», «I TaBHble HalpaBiIeHUs IBOTIOLNN», «OO0IIKe 3aKOHOMEPHOCTH 3BOTIOLIUNY.



O6opynoBaHue: KOJJIEKIMU, TepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB OpPraHM3MOB, MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX,
PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue U pa3BUTHE )KU3HU Ha 3eMIIe.

Hayunple rUmoTe3sl IPOMCXOXKACHUS KU3HU Ha 3emiie. AOuoreHe3 u nmaHcrnepmus. JoHaydHbIe IPEACTABICHUS O 3apOXKICHUH KU3HU
(kpearmoHu3M). ['mmore3a MOCTOSHHOTO CaMO3apOKICHUS >KU3HU M e€ omnpoBepkeHue omnbitTamu @D. Penu, JI. Cnamnmannanu, JI. [lactepa.
[IponcxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tambl Heopranumdeckoil spomtonuu. [lmanerapHas (reosnoruyeckas) SBONIONUS. XHUMHYECKas SBONIONHSA. AOHOTEHHBIN
CUHTE3 OPraHMYECKUX BemiecTB u3 Heopranmdeckux. Ombir C. Mummiepa u I'. FOpu. O6pa3zoBanue nonumepoB u3 MoHoMepoB. KoamepBaTHas
runore3a A.W. Onapuna, runoresa nepsudHoro OynboHa J[. Xonaeiina, renerudeckas runoresza I'. Mémepa. Pubosumsr (T. Uek) u runoresa
«vupa PHK» V. I'nn6epra. ®opmupoBanne MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOKIIETKH.

Ucropus 3emnu u metonsl €€ mzyuyeHus. Vckomaemble opranudeckue octatku. I'eoxponosiorust u €€ meronbl. OTHOCHUTENbHAS U
a0COIIOTHAsI TEOXPOHOIIOTHS. | €OXpOHOIOTHYECKast IIKaJIa: 0HBI, SPbI, IEPHOIBI, STIOXH.

Havanpubie sTamnbel opranuueckoil sBomtonuu. [losiBieHHe W 3BOMIOLHMS MEPBBIX KIETOK. DBOMIONUS MeTabonu3ma. Bo3HuKHOBeHHE
nepBbix 3KocucTeM. COBpeMEHHbIE MHKpPOOHBbIE OMOIIEHKM KakK aHajor HepBbIXx Ha 3emie cooOuiectB. CTpomatonuThbl. lIpokapuorsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE TPOUCX0XKICHUE BUPYCOB. [IponcXokaeHne MHOTOKJIETOYHBIX OPTraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl SBOJIIOIMH BhICIIUX pacTeHuil. OcHOBHbIE apoMop(03bl pacTeHuil. Boixoa pactenuil Ha cymy. IlosiBieHne cropoBbix
pacTeHuii 1 3aBoeBaHue UMM cylid. CeMeHHble pacTeHus. [[poncxoxkaeHne NBETKOBBIX PACTEHU.

OcHOBHbBIE 3Tambl ABOJIOLMU KMBOTHOTO MHpa. OcHOBHbIE apoMopdo3bl KUBOTHBIX. Benjackas ¢ayna. KemOpwuiickuii B3pbIB —
MOSIBIIEHHE COBPEMEHHBIX THUIOB. llepBble XopaoBble *KUBOTHBIE. JKU3HH B BojAe. DBOMIOIMS MO3BOHOYHBIX. [Iponcxoxnenue ampuouit u
pentuiuii. [IporcxoxaeHre miekonuraromux U ntul. [IpuHnun kitoueBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMU CYIIH.

PazButue xu3nu Ha 3emiie 1Mo spaM U MepuoaaM: apxeu, MpoTepo30H, maaeo30i, Me3030M, kaitH0301. O0IIas XapaKTEPUCTUKA KIMMaTa
U T€0JIOTHYECKUX TpolieccoB. [1osBiIeHNe U paclBET XapaKTepHBIX OPraHU3MOB. YTi1e00pa30oBaHue: ero yCIOBHs U BIMSHHUE Ha ra30BbIH COCTaB
aTMoCdepBhl.

MaccoBble BBIMHpaHHsS — SKOJOTMYECKHE KPHU3HMCHI mIpouuioro. IIpuumHBI M ClencTBUS MacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN
HKOJIOTHUECKUH KpU3HC, ero ocobenHocTH. [Ipobiema coxpanenus: OuopazHoobdpasus Ha 3emiie.

CoBpemeHHas cuctemMa opranuyeckoro wmwupa. IlpuHnunel knaccuduxanyu opranu3moB. OCHOBHBIE CUCTEMATHUYECKHUE TIPYIIIIbI
OpPraHHU3MOB.

JeMoHcTpanmu:

[optpetsr: @. Peau, JI. Cnannannanwu, JI. [lactep, U.1. Meunukos, A.U. Onapun, 1. Xonaeitn, I'. Ménnep, C. Munnep, I'. FOpu.



Tabmumsr u cxemel: «Cxema onbita @. Penuy», «Cxema ombita JI. [lacTepa mo m3ydeHuto camo3apoxaeHus *KU3HW», «Cxema ombiTa
C. Munnepa, I'. FOpu», «Tansl HeOpraHMUeCcKou 3BOTOLNNY, «['eoXpoHOIOrHUecKas mkana», «HadanpHbie 3Tanbl OpraHUuYeCcKON IBOTIOIIUNY,
«CxeMa 00pa3oBaHUs JYKapHOT MyTEM cuMOHoreHesa», «Cucrema >XuUBOH MpHupoab», «CTpoeHue BHpyca», «ApOMOPQO3bl paCTCHHII»,
«Purnopute», «OMXHOKIETOYHBIC BOJIOPOCINY», «MHOTOKIETOUHBIE Bomopociny, «Mxwm», «llamoporHukm», «l'010CEMEHHBIC pPACTECHUS»,
«Oprasbl LIBETKOBBIX pacTeHui», «CxeMa pa3BUTHsI KUBOTHOTO MUPay, «ApoMOp(]o3bl JKUBOTHBIX», «[IpocTeitmuey, «KuiieqyHomnonocTHbIe,
«[Inockue yepBuy», «UnenncroHoruey, «PeiOb», «3eMHOBOAHBIEY, «I[IpecMbikaromuecsy, «[Ituiby, «Miekonuratonmey, «Pa3BuTre KU3HU B
apxeickoil ape», «Pa3zBuTHe )KM3HU B TPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HHU B NAJIC030MCKOM apey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE )X13HU B KallHO30MCKOH 3pey, «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuy pPacTeHH pPa3IMYHBIX OT/ENOB, KOJJICKIMU HACEKOMBIX, BIAXKHBIE Mpenaparbl >KUBOTHBIX, PAKOBUHBI
MOJUTKOCKOB, KOJUJIEKIIMM HWIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX MWUBOTHBIX, Yyyeia NTHI[ U 3BEPEH, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnas nmaboparopHast pabora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o u3ydeHnio aOMOT€HHOTO CHHTE3a OPTaHWYECKHX
COEIMHEHHI B IEPBUYHON aTMochepe».

JIaboparopHast pabota «l3ydeHue 1 onmrMcaHnue HCKOITAEMbIX OCTATKOB APEBHUX OPTaHU3MOB).

[IpakTuueckas pabota «M3ydeHre ocoOOEHHOCTEH CTPOCHHS PACTCHHM Pa3HbIX OTJEIOBY.

[IpakTuueckas padota «M3yueHrne 0cCOOCHHOCTEN CTPOCHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4enoBeKa — aHTPOIIOrEHE3.

Paznensl u 3a1aun aHTpOnIOnorur. MeToabl aHTPOIOIOTHUH.

CraHoBNeHHE NIPEACTABICHUI O TPOUCXOXKACHUH YenoBeKa. Penurno3nsie Bo33peHus. COBpeMEHHbIE HayYHbIE TEOPHUHU.

CxoAcTBO uenoBeKa € KMBOTHBIMU. CHCTEMAaTHUeCKO€ IOJOKEeHHE ueioBeka. CBHUIETENBCTBA CXOJCTBA YEIOBEKA C >KUBOTHBIMU:
CpaBHUTEIbHO-MOp(donornueckrue, dMOpUONIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHe, MoBeAeHueckne. OTIHuYMs YelnoBeKa OT >KUBOTHBIX.
[IpsamoxoxkaeHne 1 KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

JIBmoxymiue cuiibl (pakTophl) aHTpOIOreHe3a: Ouooruyeckue, connanbabie. COOTHOIIEHHE OMOIIOTUYECKUX M COLIMATIbHBIX (PaKTOPOB B
AHTPONOTEHE3E.

OcHOBHBIE CTAaaUU aHTpOIIOTeHe3a. PaHHWE uenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYNIBI) W PAaHHHE TOHTUABI — OOIIWEe MpPEeaKd
YeJI0BEKOOOPa3HbIX 00€3bsH U JII0/IeH. ABCTPAIIONUTEKH — IBYHOTHE MIPEAKHU JItoAeH. UemoBek yMelbli, epBble U3TOTOBICHUSI OPYIUN Tpya.
YenoBek MpsIMOXOIALIMM M MEpBbIM BBIXOJ Jroed 3a mpenensl Agpuku. YenoBek reinenbOeprckuii — oOmui mperok HeaHAepTalbCKOro
YeJIOBEeKa M YeJIOBeKa pa3yMHOro. YenoBek HeaHAEepTaIbCKUM Kak BHUJ JIIOJIEH XOJOAHOro Kinmara. YenoBeKk pa3yMHbIH COBPEMEHHOTO THUIIA,
JICHUCOBCKHI YeTIOBEK, OCBOCHNE KOHTHHEHTOB 32 npeaenamMu Adpuku. [lageoreneTnka u majieoreHOMUKa.

DBOJIOIUS COBPEMEHHOTO ueloBeKa. EcTecTBeHHBI OTOOp B MOMYMSIUSAX dYeloBeKa. MYTAI[MOHHBIM MPOLECC U TMOIUMOP(HHU3M.
[TonynsmronHbIe BOTHBL, Apeld reHoB, Murpamus u «3G(EKT OCHOBATENS B MOMYJISAIHUIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckne pacel. [lonstue o pace. bombinme pacel: eBporeouHas (eBpas3uiickas), aBCTpalo-HETpougHas (dPKBaTOpHUAIbHAs),
MOHTOJIOMTHAs (a3MaTCKo-aMepUKaHCKas). Bpemss um myTu pacceleHdsi dYeloBeka Mo IulaHeTe. ENMHCTBO denmoBedeckux pac. Hayunas



HECOCTOSTENIbHOCTh pacu3ma. [Ipucrnoco0aeHHOCTh YeoBeKa K pa3HbIM YCIOBUAM OKpYKarouleil cpezbl. Bausuue reorpadudeckoii cpenbl u
npetiha reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YETIOBEKa.

MexIucuuIIMHAPHBIE METOABI B GU3NYECKOM (OMOIOrMUecKoil) aHTPOIOIOTHH. DBOIIOLMOHHAS aHTPOIOJIOTHS U TaJIE0aHTPOTIOIOT U
YeJIOBEUYECKHX MOMyJsAuuii. buocoruansable nccieaoBaHus TPUPOIBI YenoBeka. VceaenoBanue KOBOIOMUN OHOIOTHYECKOTO U COIIMAIIBHOTO
B UEJIOBEKE.

JeMoHcTpanuu:

[Toptpetsr: Y. HapBun, JI. Jluku, S.4. Porunckuii, M.M. ['epacumos.

Tabnuier 1 cxembl: «MeToIbI aHTPOIOJIOTUNY, «[ 0JIOBHOM MO3T YenoBeKay, «UemoBekooOpa3Hbie 00e3bsiHbI», «CKeIeT 4elOBeKa H
CKEJIeT IMMIaH3e», «PyIMMeHTbl U aTaBU3MbD», «JIBUKYIIHE CUIIBI aHTPOIIOT€HE3a», «IBOJIOLIMOHHOE JPEBO YEIOBEKa», «ABCTPAJIOMUTEK,
«YenoBek ymenslit», «YenoBek mnpamoxondmuiiy, «JleHucoBckuii udenoBek» «Heannepranbus», «KpomaHboHI», «lIpenku uemoBekay,
«Tanel 3BOJIOLNH YEI0BEKa», «Packl ueroBekay.

OO6opynoBanue: MYISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepHUalbHON KyIbTYphl IMPEIKOB YelOBeKa, penpoaykiuu (¢ororpadun)
KapTUH ¢ MUGPOIOTUYECKUMHU U OHOJICHCKUMU CIO’KETaMH MPOUCXOKICHHS YelloBeka, pororpaduu HaxX0I0K UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera uYejoBeKa M uepena IIMMIIAH3€, MOJIENb KHCTH 4YeJIOBEKa M KUCTH IIMMIIAH3€, MOJEIHU Topca IPEIKOB
YeJI0BEeKa.

JlaboparopHast pabota «/3yueHne 0COOCHHOCTEH CTPOCHUS CKEJIeTa YSIIOBEKA, CBA3aHHBIX C TIPSIMOXOXKICHACM.

[IpakTuueckas pabota «M3ydeHne SKOIOTMUYECKUX aanTalui 4eJI0BeKay.

Tewma 6. Dxoyiorust — HayKa O B3aMMOOTHOIIECHUSX OPTAaHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM C OKPYKAIOIIEH CpeIon.

3apoxaeHue U pa3BuUTHE dKosoruu B Tpyaax A. I'ym6onsara, K.®. Pynse, H.A. CeBeprioBa, D. I'ekkens, A. Tencnu, B.H. Cykauéna.
Pa3nens! u 3agaun sxosnorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.

Mertoab! 3konoruu. IloneBbie HaOMoOeHUS. DKCIIEPUMEHTBI B KOJIOTHM: MPUPOJIHBIE U JabopaTopHble. MoeInpoBaHUE B SKOJIOTHH.
MOHMTOPUHT OKpY’KaloIllel Cpe/ibl: JOKAJIbHBIN, pErMOHAIbHBIN U TT100aJIbHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM Ul 4eJIOBEKa. DKOJIOTMYECKOE MHMPOBO33PEHHE KAK OCHOBA CBA3EHM YEIOBEYECTBA C INPUPOIOH.
@opMHpOBaHUE HKOJIOTUYECKON KYJIBTYPBI U 3KOJIOTHUECKON IPAMOTHOCTH HACEJICHHUSL.

JleMoHCTpanuu:

[Moptpetsr: A. I'ym6onpaT, K.®. Pynwe, H.A. CeBeprios, 3. ['ekkens, A. Tenciu, B.H. Cykaués.

Tabnuib! u cxemsl: «Pa3nens sxomorumny, «MeTo bl IKoJIoTHIY», «CXeMa MOHHUTOPUHTA OKPYXKAIOIIEH CPEIbI».

JIaGoparopHas paboTa «/3yyeHne MeTo10B 3KOJIOTMUECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl u cpefia OOUTaHUS.

Okonornyeckue (HakTopsl U 3aKOHOMEPHOCTH uX AeiicTBus. Kiaccudukanus sxomornueckux GpakropoB: abuotniyeckue, OMOTHYECKHE,
anTporioreHHeie. OOmue 3aKOHOMEPHOCTH JACWCTBUS dKosormueckux ¢aktopoB. [IpaBunmo wmuammyma (K. npenrens, HO. JIubux).
TonepantHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.



Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruuyeckuil ¢akrop. [leiicTBue pasHbIX y4YacTKOB COJIHEYHOI'O CIHEKTpa Ha OpraHU3MBbI.
DKOJIOrM4€eCKHE rPYMIbl PACTEHUI U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUTHaIbHas poJib cBeTa. DOoTonepruoIu3M.

Temnepatypa kak skosorudeckuit (axrop. [eiictBue TemnepaTypsl Ha opranu3msl. [1oMKUIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxnocTh kak skonorndyeckuii pakrop. IlpucnocoGnenus pacteHui K noajaepKanuio BoaHoro Oananca. Kinaccudukanus pacteHuit 1o
OTHOIICHMIO K Boje. [Ipucroco6ieHus >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsI, [I0YBEHHAs, IITyOMHHAs MMOANOYBEHHAs!, BHyTpUOpraHu3MeHHas. duzuko-
XHUMUYECKHE 0COOEHHOCTH cpel OOMTaHusl OpraHu3MoB. IIpucnocoGenust OpraHu3MoB K KH3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHbIE W TOJUYHBbIE PUTMBL. [IpHCIIOCOOIEHHOCTH OpPraHHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.

XKuznennsie popmbl opranu3moB. [lonsarue o xuzHeHHol popme. XKu3HeHHbIE POPMBI PACTECHUMN: J1epeBbs, KYCTApHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OJHOJICTHHE TPaBhl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U
o0Opa3a K1U3HH.

buotnueckue Qaxkropbl. Buasl OMOTHUECKHX B3aMMOACHCTBHI: KOHKYPEHIHS, XUIIHHYECTBO, CUMOMO3 U ero ¢opmsel. Ilapazutusm,
KooIlepanus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjieOHuuecTBO). Hetpoduueckue B3aumoseiictBus (Tonuueckue, Gpopuyeckue,
¢dabpuueckue). 3HaueHHEe OMOTHUYECKMX B3aUMOACWCTBUI Ui CYIIECTBOBAHUS OPraHM3MOB B cpeie oOuTaHus. [IpHHIMI KOHKYPEHTHOTO
UCKJIIOUECHHUS.

JeMoHcTpanmu:

Tabnuue! u cxembl: «Okonorudeckue pakropb», «CBETOBOHM CHEKTP», «IKOJOTHUECKUE TPYIIIBI )KUBOTHBIX IO OTHOILIEHHUIO K CBETY»,
«TennokpoBHBIE JKUBOTHBIE», «XO0JI0JHOKPOBHBIE KUBOTHBIEY, «DHU3n0I0OrnYecKue aJjanTaluy KMBOTHBIX», «Cpebl OOUTaHUSI OPraHU3MOBY,
«buonornueckue putmbl», «OKuzHeHHble GOpMBI pacTeHHI», «Ku3HEeHHbIE (HOPMBI KUBOTHBIX», «IKOCHCTEMa LIMPOKOIMCTBEHHOTO JIecay,
«QxocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, «XumHuuectsoy, «Ilapazutusmy», «Konkypenuus», «Cumounosy, «KoMMmeHcaamzmy.

Ob6opynoBanue: repbapun pacTeHUH M >KUBOTHBIX, MPUCHOCOOJIECHHBIX K BIMSHUIO PA3IMYHBIX JKOJOTHYECKHX (PaKTOPOB, repoapuu
CBETOJIIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHUH, CBETOJIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMS,
repbapuu M KOJUIEKLIMH TEIJIOMOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTOMUYMBBIX pPAaCTeHMH, dydena MNTULl W 3Bepei, repdapuu pacTeHHUH,
OTHOCSIIIUXCS K TUrpoduTam, kcepopuram, Me30(puTaM, KOMHATHbIE PACTEHUS JAHHBIX IPYII, KOJUIEKIIUN XKUBOTHBIX, OOMTAIOMIUX B Pa3HbIX
cpenax, repOapuy M KOJUIEKIIMM PACTEHUH W JKMBOTHBIX, OOJANaOLIUX YepTaMH MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBHUMN
KHU3HH, TepOapuyl M KOJUIEKIIMH PACTEHUH M JKMBOTHBIX Pa3IMYHBIX XKU3HEHHBIX (POPM, KOJIEKIIMH JKUBOTHBIX, YYACTBYIOIIUX B PA3TUUHBIX
OMOTHUYECKUX B3aUMOACHCTBUSIX.

JIaGoparopHas paboTa «BpIsgBIeHHE TPUCTIOCOOTICHNN OPTaHU3MOB K BIMSHHUIO CBETaY.

JlabopaTopHas paboTta «BpIsiBIeHHEe TPUCTIOCOOTICHU OPTraHU3MOB K BIUSHHUIO TEMIIEPATYPHI».

JIaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 pa3HBIX MECT OOUTAHUS.

Tema 8. Dxonorust BU0B U MOIMYJISIHIMA.



DKOJIOTHYECKUE XapaKTePUCTUKH monyssauun. [lonmynsnus kak Ouosjornyeckas cucrema. Posib HEOAHOPOJAHOCTH Cpelbl, (PU3MIECKUX
0aprepoB U 0coOeHHOCTEH OMOJIOTUY BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI NOMyisiiuii. OCHOBHBIC IMOKA3aTeH MOMYJISIIUU:
YUCJICHHOCTD, IJIOTHOCTb, BO3PACTHAS U TTOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAIIHS.

DkoJioruueckasi CTpykrypa nomyisiiuu. OIeHKa YUCICHHOCTH monyisuuu. JuHamuka nonyiasuuu u e€ peryiauus. buoruueckuit
MOTEHITMA oMYAy, MoaenupoBaHue TUHAMUKHU TTonyJsiiuu. KpuBble pocta 4ucieHHOCTH momysiiuu. KpuBble BbDKUBaHMS. Perynsaius
YHCIICHHOCTHU TOMYJISIIIHIA: POJIb (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCAIINX OT MJIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUIOB (r- u K-ctparerun).

[TonsTre 06 3Konormyeckoil Hume Buaa. MecrooOutanue. MHoromepHas Mojenb dKonorudeckoi uumm JI.M. XaTtunacona. Pazmepsr
3KOJIOrMYECKOW HUIIM. [ToTeHInabHas U peann30BaHHAs HULLH.

Bun xak cucrema nomynauuid. Apeassl BUI0B. BUIbI U UX )KU3HEHHBIE CTPATErHH. DKOJIOTUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINIl )KUBOTHBIX. bruosiorndeckue nHBa3MM 4y>KePOIHBIX BUJIOB.

JlemoHcTparuu:

[Toprper: .M. XatunHCOH.

Tabnuipl 1 cxeMbl: «DKOJOTMUECKHUE XapaKTepUCTUKU momynsuuu», «l[IpocTpaHcTBeHHas CTpykTypa mHomynsauuuny», «Bos3pacTHbie
NUpaMUIbl  TONysiun», «CKOPOCTh 3aceleHUs MOBEPXHOCTH 3EMIIM Pa3IUYHBIMH OpraHu3Mammu», «Mojenb SKOJOTUYECKOW HUIIH
J.A. XaTunHCOHAY.

ObopynoBanue: repbapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHas padota «IIprucnocoOneHus: CEMsH paCTCHUH K PACCEIICHHUIOY.

Tema 9. Dxonorus cooOIECTB. DKOJIOTHYECKUE CHCTEMBI.

CooOriectBa opranu3MoB. buoiieHo3 u ero cTpykTypa. CBsi3u MeX1y OpraHu3MaMu B OMOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A.Jl. Tencnu). OyHKIIMOHAIBHBIE OJIOKH OPTaHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetn. Abuornueckue 010ku 3KocrcteM. [1ouBbI U Mkl B 9kocucTeMax. KpyroBopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHoBHbIE TIOKa3aTeNn IKOCHUCTEMBI. brioMacca 1 mpoayKIus. DKOJIOrHuecKrue MUpaMuIbl yucell, OnomMacchl U SHEPTUU.

HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOPUYHBIEC CYKIIECCHHU U UX TPUYUHBI. AHTPOIIOTEHHBIC
BO3JIEHCTBUS Ha cykueccuu. KnmmakcHoe coobmiectBo. buopaznooOpa3zue W TMOTHOTa KPYroBOpOTa BEIIECTB — OCHOBAa YCTOWYHBOCTH
COOOIIECTB.

[IpupoiHBIE S5KOCUCTEMBI.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATpOIKOCHCTEMA. ATPOLICHO3. Paznuuus Mex1y aHTPOIIOT€HHBIMU U IPUPOJIHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢uopa u daynHa. CuHaHTponu3auus TOpPOJACKON (ayHbI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHM OPraHU3MOB B JKOCHCTEMax. I[lepeHOC SHEpruu W BEIIECTB MEXIY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTOMUUBOCTh OPTaHU3MOB, MOIMYJISILIUN U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U AaHTPOIIOTEHHBIX BO3/IEUCTBUI.

MeTtoaom0rrsi MOHUTOPHHTA €CTECTBEHHBIX M AHTPOMOTEHHBIX YKOCUCTEM.



JeMoHcTpanuu:

IToptper: A.l. Tencu.

Tabmupt u  cxembl: «CTpykTypa OuoOleHO3a», «IKOCHUCTEMa MIMPOKOJIUCTBEHHOrO Jeca», «IJKOCHCTEMa XBOWHOTO Jiecay,
«DyHKIMOHAJILHBIE TPYIIIIBI OPraHU3MOB B 3KOcHUCTEMEY, «KpyroBopoT BemecTB B 3KocucteMme», «llenu nutanus (mactOuIiHas, 1eTPUTHAS)»,
«DKoNIOTHYeCcKasl MUpaMua Yucen», « IKoJoruueckas nupamuaa Ouomaccol», « JKoJorudeckas nupamuaa sHeprun», «O0pazoBanue 6010Tay,
«IlepBuunas cykueccusi», «BoccTaHoBieHue jeca mocie noxapa», «9KOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BelIECTB U NOTOK
SHEPruu B arpoueHosey, «l[Ipumepsl ypboskocucTemy.

ObopynoBanue: repOapuu pacTEHH, KOJUICKIUM HACEKOMBIX, Uydela NTHULl U 3Bepei, repOapuu KyJIbTYPHBIX W JTUKOPACTYIIUX
pacTeHuii, akBapuyM KaK MOJIENIb SKOCUCTEMBI.

[IpakTuueckas pabora «M3yueHue u onrcanue ypoo3KOCUCTEMBIY.

JlaboparopHas pabdota «3yuenue pasHooOpa3us MENKUX MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAaX).

OKckypeusi «OKCKypcHsl B TUIIMYHBIM OnoreoreHos (B 1yOpaBy, Oepe3HsK, €lIbHHMK, Ha CYXOAOJbHBIM WM MOWMEHHBIH JyT, 03€po,
00JI0TO)».

DKCKypcHs «IKCKYpCHs B arpodKOCUCTEMY (Ha T0JI€ WU B TEIUTMYHOE XO35HCTBO)».

Tema 10. buocdepa — rinobanbHas 3KOCUCTEMA.

buocdepa — obmieruianerapaas 000s109ka 3eMiTd, IIe CYIMIECTBYET WM CYIIECTBOBaja XKU3Hb. PazButue mnpejacraBieHuii o ouocdepe B
Tpynax 2. 3tocca. Yuenne B.W. Bepnaackoro o 6uocdepe. Obnactu Ouocdeps! u e€ cocran. JXKuBoe BelecTBo 6uochepst U ero GyHKINH.

3akOoHOMEPHOCTU cymiecTBoBaHUsT Ouocdepsl. OcobeHHOCTH Ouochepsl Kak MI00aTbHOM SKOCHCTEMBI. /[MHaMHueckoe paBHOBECHE B
6uocdepe. KpyroBopoTsl BelecTB 1 OMOreoXuMHUYECKUe LUKIIbI (YIiaeposia, a3oTa). PUTMUYHOCTD siBJIeHUH B Onocdepe.

3oHanbHOCTh OMochepsl. [lonstre o 6uome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOHHBIE Jieca, CMEIIAHHbIE U IIHPOKOJIMUCTBEHHBIE JIeCa,
CTEIU, CaBaHHbI, ITYCTBIHU, TPOIIMYECKHE JIECA, BHICOKOTOpbs. KiMMart, pacTUTENbHBINA U )KUBOTHBIA MUp OHOMOB CYIIIH.

Crpykrypa 1 (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIMAaNa 1 OMOCPEepHbIX QyHKIUI.

JleMoHCTpanuu:

[Toptpetsi: B.W. Bepnanckuii, 3. 3tocc.

Tabmuuer u cxemsl: «I'eocdeprl 3emmm», «KpyroBopor azora B mpupoae», «Kpyrosopor yriaepona B mpupozae», «KpyroBopot
KHCIIOpo/ia B mpupoae», «KpyroBopot Boabl B mpuposie», «OcHOBHbIE Onombl cymmy, «Knumarnueckue nosica 3emun», «Tynapay, «Taiiray,
«Cwmemannbii necy, «[LlupokonucTBeHHsbIN necy, «Ctenby, «CaBanHay, «IlycTeiHsgy, « Tponnyeckuii aecy.

Ob6opynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. UenoBek u okpy»karoias cpeaa.

DKoylornyeckre KpU3MChl U MX NMpHUYUHBL. Bo3sneiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHue Bo3aywmIHOW cpeabl. OxpaHa Bo3ayxa.
3arpsizHeHue BoiHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue nouBsl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KirMara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIA U XKUBOTHBIM Mup. OXpaHa paCTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHBIE NPUHIIUIIBI
oxpanbl ipuposl. KpacHsie kauru. Oco6o oxpansemsie npupoansie Teppuropun (OOIIT). boranuueckue caapl 1 30010THYECKHE TApKH.



OcHOBHbIE TMPUHIMIBl YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA M MPUPOJbI. PalmoHanbHOE NPUPOJONONB30BAHUE M COXPAHEHHE
Ounonorudeckoro paszHooOpazus 3emiau. OOmUE 3aKOHOMEPHOCTH TJIO0ANBHBIX JKOJOTHYECKMX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €ro BEpOsITHbIEC OCTIEACTBHUS.

Pa3BuTne MeT0/10B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.

JleMoHcTpanuu:

Tabnuier u cxembl: «3arpszHeHne aTMocheps», «3arps3Henue ruapochepbly, «3arpsa3HeHne no4Bb, «IlapHUKOBEINA d3hherT», «Ocobo
OXpaHsieMble PUPOTHBIE TEPPUTOPHUI», «MoJIeTIH YyIPaBIIeMOTro MUPay.

O6opynoBanue: Gororpadguu oXxpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHoil kauru Poccuiickoit @eneparuu, KpacHoit KHUTH pernoHa.

I[InanupyemMble pe3yibTaThl 0CBOEHHS IPOrpaMMBbI 10 OMOJIOTHH HA YPOBHE Cpe/IHero 001ero o00pa3oBaHusi.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYalOUIMMHUCA MPOrpamMM CpeaHero oOiiero oOpa3oBaHUS:
JTUYHOCTHBIE, METANIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType TMUYHOCTHBIX pE3yIbTATOB OCBOCHHUS NPOTPAMMBI MO OMOJOTHH BBINEIEHBI CIEAYIONINE COCTABIISIOIINE: OCO3HAHUE
00y4aIOIUMUCS POCCHICKON IPpaKAIaHCKOW UICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIIPEACTICHUIO, HATUYUE
MOTHBAIMM K OOYYEHHIO OMOJIOTHH, IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH U
HUCTOPUYECKUX TPAJAULUNA pa3BUTUS OMOJOTHYECKOTO 3HAHMs, TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcs PYKOBOJCTBOBAaThCS B CBOEH
JESITEeIbHOCTH 1EHHOCTHO-CMBICTIOBEIMH YCTaHOBKAMH, MPHCYIIUMH CHCTEME OHOJOrMYecKoro oOpa3oBaHUs, HATUYME IPABOCO3HAHHS
HKOJIOTHYECKOM KYIbTYphI, CIOCOOHOCTH CTaBUTH LIETTH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pPe3yJIbTaThl OCBOSHHS IMPOTPAMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YI€OHOW W BOCTIUTATEILHON JAEATEIBHOCTH B
COOTBETCTBHUH C TPAAUIIMOHHBIMU POCCUHUCKUMU COLIMOKYIBTYPHBIMH, UCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IIPUHSATHIMH B
o0IIecTBe MpaBHJIAMH M HOPMaMH TOBEICHHS M CIOCOOCTBYIOT TpOIlECCaM CaMOITO3HAHMS, CAMOBOCHHUTAHUS M CAMOPA3BUTHS, PAa3BUTHUS
BHYTpPEHHEH MO3UIIUK TUYHOCTH, MATPUOTH3MA U YBAKEHUS K 3aKOHY M MPABOIOPSJIKY, YEIOBEKY TPy/Ja U CTapIieMy MOKOJICHHIO, B3aHMHOTO
YBa)KEHUSI, OEPEIKHOTO OTHOIICHHUS K KyJbTYPHOMY HACJIEINIO U TPAIUIMIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit deneparyu, nmpupose
U OKPYXaIoIEeH cpee.

JIMYHOCTHBIE PE3yNNbTaThl OCBOCHUSI Y4eOHOTO mpenmera «bHoiorus» JOKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIHXCS
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEW MO3HMIMENH ITUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIEeCTBa, PACHIMPEHNUE KUZHEHHOTO OIBITA U OMBITA JAEATEIbHOCTH
B TIPOIIECCE pealn3alliil OCHOBHBIX HAIIPABICHUI BOCITUTATEIBHON IEATETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

C(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIIH 00YJaIOMIEToCcsl KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 0OIIEeCTBa,;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTH K COBMECTHOHM TBOPYECKOW EATEILHOCTH TPU CO3/IaHUH YIEOHBIX MPOCKTOB, PEIICHUH yUeOHBIX U MMO3HABATEIBHBIX 33/ad,
BBINOJIHEHUH OMOJIOIMYECKHX SKCIIEPUMEHTOB;

CTIOCOOHOCTH ONPEAEISATh COOCTBEHHYIO ITO3UITUIO TI0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOMW YKU3HH U OOBSCHSTH €€;



YMEHUE YYMUTBHIBATH B CBOMX JACHUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O B3aMMOJEWUCTBUS JIIOAECH C pa3HbIMU YOEKICHUSIMH,
KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IPOLECCE COBMECTHOI'O BBIIOJHEHUs YYEOHBIX, MO3HABATEIbHBIX M MCCIEOBATENILCKUX 3a7ad,
YBaKUTEILHOTO OTHOILICHHSI K MHEHHIO ONIIOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K T'yMaHUTapHOH! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb POCCUHUCKOM Ipa)<1aHCKOW MAEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoOAy, UyBCTBa OTBETCTBEHHOCTH
nepen PonuHoM, ropnocty 3a ¢cBoM Kpai, cBoX0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIEIUI0O M NaMATHUKAM IPUPOJBI, IOCTHKEHUsIM Poccum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKMX YUY€HBIX B CTAHOBJIIEHHME U DPa3BUTHE OHOJOIMM, MOHMMAHHUS 3HAUYE€HUS OMOJIOTUU B
MO3HAHUU 3aKOHOB IPUPOJIBL, B )KU3HU Y€JIOBEKa U COBPEMEHHOTO O0IIECTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTb K CIYKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) lyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSL:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OLICHHWBATh CUTYAallMI0 W NPUHUMATh OCO3HAHHBIC PELICHMs, OPUEHTUPYSICh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POIMUTENISIM, CO3/AHUI0 CEMBH HA OCHOBE OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CEMEHWHOM XU3HH B
COOTBETCTBUHU C TpaguLUiAMU HapoaoB Poccuy;

4) 3CTETUYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO M TEXHMYECKOIO TBOPYECTBA, CIOPTA, TPYAA, OOLIECTBEHHBIX
OTHOIIICHHM;

IIOHUMAaHHE YMOLMOHAIBHOIO BO3ACUCTBUS KUBON IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE ITPOSIBIIATh KAYE€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pu3nuecKoro BOCIUTAHUS:

MOHMMAaHME U peasin3alius 3J0pOBOro u 6e3omacHoro odpasa )XU3HM (310pOBOE MUTAHUE, COOJIOJICHNE TUTHEHMYECKUX MTPABUII U HOPM,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, pEryjspHas (Qu3ndeckas aKkTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHUE LIEHHOCTU MPaBUJ UHIWBUYaJIbHOTO U KOJUIEKTUBHOIO O€30M1aCHOTO MOBEACHHS B CUTYalUSX, YITPOXKAIOMIUX 30POBbIO U
JKU3HH JIIOACH;

OCO3HaHHUE MOCTEICTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aIKOTr0JIsl, HAPKOTHKOB, KYpEeHHS);



6) TpyJOBOrO BOCITUTAHHSI:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MAacTE€pPCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON U COILIMAIBHON HAIIPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U
CaMOCTOSITEJILHO BBIIIOJIHATh TaKyIO 1€ATEIbHOCTD;

HHTEpEC K pa3InyHbIM chepaM NpodeccuoHaIbHON JeSTeNbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymyuiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) DKOJIOTMYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAHUS;

MOBBILLIEHUE YPOBHS JKOJIOTMYECKOM KyJIbTYypbl: MPUOOPETEHHE ONbITAa IUIAHUPOBAHUS IOCTYIIKOB M OIIEHKM HX BO3MOXKHBIX
MOCTIEJICTBUM [UIs OKpY’KaloIIel Cpeabl;

OCO3HaHUE TI100aTHHOT0 XapaKTepa KOJOTHIESCKUX MTPOOJIEM U IyTeH UX PEIICHHUS;

CIOCOOHOCTh MCIIOJIB30BaTh MpUOOpeTaeMble MpU H3Yy4EeHUHM OHMOJIOIMHM 3HAaHUS M YMEHMs IPH pEIIeHUU IpoOJieM, CBS3aHHBIX C
paMoOHAIBHBIM TIPUPOJIOTIONB30BaHIEM (COOMIOCHNE TpaBHJI TIOBEACHUS B MPHUPOJE, HANMPABICHHBIX HA COXPAaHCHHE paBHOBECHS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HETPHUATHE NEHCTBHU, MPUHOCSIINX Bpell OKPYXKAroIeld NMPUPOJHOW cpele, YMEHHE MPOTHO3MPOBATH HEOIArONpHUATHBIC
HKOJIOTUYECKHUE MOCIIEACTBUS NPEANPUHUMAEMBIX JEMCTBUI U IPEIOTBpAIlaTh UX;

HaJIMYMe Pa3BUTOIO 3KOJOTMYECKOI0 MBIIUIEHUS, SKOJOTHYECKON KYJIbTYpHhI, OINbITa JAESITEIbHOCTH IKOJIOTHUYECKON HANpaBlIE€HHOCTH,
YMEHHUSI PYKOBOJICTBOBAThCSI UMM B NO3HABaTEIbHOM, KOMMYHMKATUBHOM M COLMAIbHOW MpaKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKON
JEeSITeIbHOCTH SKOJIOTMUECKOI HAalpaBIeHHOCTH;

8) LEHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHs HayKd M OOIIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIEHCTBOBAHNUE S3bIKOBOM U YMTATEIBCKOM KyJIbTYPhI KaK CPEACTBA B3aUMOJICHCTBUS MEXTy JIIOJbMHU U IIO3HAHUS MUDA;

MOHMMaHMe crieln(UKU OUOJIOTUN KaK HAayKH, OCO3HaHMS €€ poiu B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3aHUU
LEJIOCTHOTO TPEJCTaBICHUs 00 OKpYXKaloIleM MHpe Kak O €JUHCTBE IPHUpOJbI, 4YeJOBeKa U OOIeCTBa, B IO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOeM coXpaHeHHs MPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JUIs COBPEMEHHOMN IIMBUIN3AIMU: 00eCTIeueHHsI HOBOTO YPOBHS Pa3BUTHS METULIMHBI, CO3aHUE
MEPCTIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX pellaTh pecypcHble MPOoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BbIXOAA U3 TI00aTbHBIX
HKOJIOTHYECKUX MpolieM M obecrieueHHs mepexojia K YCTOHUMBOMY Pa3BHTHIO, PALlMOHAIBHOMY HCIOJIB30BAHUIO NMPHPOTHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B IOJYYEHUH OWOJNOTHUECKUMX 3HAHMH B MLEISIX MOBBIEHUS OOmell KyJIbTypbl, €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHON I'PaMOTHOCTH 00y4JaroImuxcs, popMupyeMoi Ipu U3y4eHUH OMOJIOTHH;



MOHMMAaHHE CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS
JUTSl aHAJIM3a U OOBSICHEHUS SIBJICHUIN OKPYXAIOIIETro MUpa U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUE JIe1aTh 00OCHOBAHHBIC 3aKJIFOUCHHS Ha
OCHOBE HaY4YHBIX (PAKTOB M UMEIOLIUXCSI TAHHBIX C LIEIbI0 MOMYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSTEIIFHO HUCIOJIb30BaTh OMOIOTHYECKUE 3HAHUS [T PEIICHUS TPOOJIEM B PEANTbHBIX KU3HEHHBIX CHTYAITUSX;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTb OCYIIECTBISTH IPOCKTHYID M HCCIEAOBATEIbCKYIO JESTENIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHUM MO
OHMOJIOTHH B COOTBETCTBUU C )KMU3HECHHBIMU TIOTPEOHOCTSIMH.

B mnpomecce noctukeHus ITUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS OOYUYaIOIIMMUCS MPOrPaMMBI CpeaHero oomero oOpa3oBaHUs Yy
00y4aroImuXxcst COBEPIICHCTBYETCS SMOIIMOHATIBHBIN HHTEIICKT, MPEIIOIararoInii copMUPOBaHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOILMOHAILHOE COCTOSTHUE, BUJETh HANIPABIICHUSI PA3BUTHSI COOCTBEHHOM
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPEryJIUPOBaHMs, BKIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE MPHUHHMATh OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOIIMOHAILHBIM U3MEHEHHUSIM U TTPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHUBAIMM, BKIIOYAIOUICH CTpeMJeHHEe K JOCTIDKCHHUIO WU M yClexy, ONTUMU3M, WHULUATUBHOCTb, YMEHUE
JIECTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHMMATh SMOIMOHAIBHOE COCTOSHUE JAPYTUX, YYUTHIBATH €ro IpH OCYIIECTBICHHUH
KOMMYHUKAIUHU, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHHS C JIPYTHMH JIOJbMHU, 3200TUTHCS, IPOSBISATh UHTEPEC U
paspeniaTh KOH(IUKTHIL.

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS yuyeOHOro npeameTa «buonorusy» BKIIOYAOT: 3HAYUMBbIE IS (OPMHUPOBAHKSI MUPOBO33PEHUS
00yJaronuxcsi MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAyYHbIE TMOHSTHS, OTPAXAIOIIWE IE€JIOCTHOCTh HAYYHOM KapTHHBI MHUpa M
crenuguKy METOJIOB MO3HAHHUS, UCIIOJNB3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHHE, MPOIECC, CUCTEMa, HAYUHBIH (akT,
MIPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MCCIel0BaHue, HAOIIOeHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHe); YHUBEpCaJIbHbIE
yueOHbIe IeHCTBUS (TT03HaBaTelbHbIe, KOMMYHUKATUBHBIE, PEryISTHBHBIC), oOecneunBaromue GopmMupoBanue GyHKIIMOHATIEHON TPaMOTHOCTH
U COLMAJbHOW KOMIETEHIMH OOydaroluxcs; CIOCOOHOCTh  OOYYaloOIIMXCS  MCIOJNb30BaThb  OCBOCHHBIE  MEXKIUCIHUILIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC JCHCTBUS B MO3HABATEIFHON M COIUATILHOM MPAKTHKE.

B pesynbrate n3yueHus OMOJIOTHN HAa YPOBHE CPETHETO 00IIero oOpazoBaHus y oOydaromerocs 0ynyT copMupoBaHbl TO3HABATEIbHBIC
YHUBEpCaJIbHbIE y4ueOHBIC ACHCTBHSA, KOMMYHHKATHBHBIC YHUBEpCAJbHbIC ydeOHBIC ACHCTBUS, DPETYJISATHBHBIC YHHBEPCAIbHBIC YUCOHBIC
NENCTBUSL, COBMECTHAS JIEATENbHOCTb.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS POTrpaMMbl CpeTHET0 00IIeT0 00pa30BaHus JOKHBI OTPAKaTh:

OBnaneHne yHUBEPCAIBHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMH:

1) Ga3oBbI€ JIOTHYECKUE JCHCTBHS:



CaMOCTOSATEIILHO (OPMYJIHPOBATh U aKTYaJIM3HPOBATH IPOOIEMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

MCMOJIb30BATh NMPH OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHaIn3a, CHHTE3a, CPAaBHEHHUS, KiIacCu(uKanuu, 0000ueHns),
PacKpBIBaTh CMbICT OMOJIOTHYECKHUX TTOHITHH (BBIACIATH UX XapaKTepHbIC IPU3HAKH, YCTAHABINBATH CBS3U C APYTHMH ITOHATHIMN);

OTIpENeNIATh LEeNU JEATeIBHOCTH, 3a/aBas HapaMeTpbl U KPUTEPUH HMX JOCTHXKEHUS, COOTHOCHUTBH DPE3YJIbTaThl IESITEIBHOCTH C
MIOCTABJICHHBIMH LIEJISIMH;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JUIs1 OOBSICHEHUS (PAKTOB U SIBICHUH KUBOW PUPOIBI;

CTPOUTH JIOTMYECKUE pacCyXAeHHs (MHIYKTUBHbBIC, NACAYKTHUBHbBIC, IO AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M INPOTHBOpEYUS B
paccMaTpUBaEMbIX SABICHHUSX, (OPMYTUPOBATH BHIBOIBI U 3aKITIOUCHHS,

IPUMEHSATh CXEMHO-MOJICTIbHBIC CPEICTBA JJIsl MPEICTABICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHHH B M3y4aeMBbIX OMOJIOTHYECKUX
00BEKTax, a TAK)KE MPOTUBOPEUHI PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIAH PELICHUS MPOOIEMBI C YUETOM aHAN3a UMEIOIIMXCS MATEPHAIBHBIX 1 HEMATePHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEI B JIEITEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB IIEIISIM, OIICHUBATH PUCKH TTOCIICACTBUI IEATEILHOCTH;

KOOPIMHUPOBATH M BHIIOJIHSITH paO0Ty B YCIOBHSX PEabHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPO0IeM;

2) 6a30BbIC UCCIICIOBATEIbCKUE JCHCTBUSL:

BJIQJIETh HABBIKAMH Y4YE€OHO-MCCIIEOBATEIBCKOW W TPOCKTHOH NEATENIbHOCTH, HAaBBIKAMH Pa3pelIeHUs MpoOieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY ITIOMCKY METOJIOB PEIICHHS PAKTHYECKHUX 3a]a4, IPUMEHEHHUIO Pa3InYHBIX METO/I0B ITO3HAHMS;

WCTIOJIH30BATh PA3IUYHBIC BUIBI ACATEIBHOCTH IO TTOTYYSHHUIO HOBOTO 3HAHUS, €0 HHTEPIPETALNH, TPEOOPA30BAHHUIO U TPUMEHEHHIO B
Y4EOHBIX CUTYalLlUsAX, B TOM YHCJIE TIPU CO3JaHUU Y4EOHBIX M COLIMAIBHBIX MPOEKTOB;

(hopMHpPOBATh HAYYHBIN TUT MBIIIJICHHS, BIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MTOHATUSMH U METO/IaMHU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33]1a4l B 00pa30BaTEIbHOM 1EATEIbHOCTH U AKHU3HEHHBIX CUTYaIUsX;

BBISIBIISITH TIPHYMHHO-CJICICTBEHHBIE CBSI3W M aKTYyaJIU3WPOBATh 3ajady, BBIABHTATh THIIOTE3Y €€ pelleHUs, HaXOIUTh apryMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a1aBaTh MapaMeTpbl U KpUTEPUH PELLICHMS;

aHATM3UPOBATh TIOJYYEHHBIE B XOJIE€ pEIICHUS 3aJadd pPe3y/IbTaThl, KPUTHYECKH OIEHHBATH WX JIOCTOBEPHOCTH, NMPOTHO3MPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPHOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LIEJICHAIIPABICHHBIIN IMOUCK IIEPEHOCA CPEICTB U CITIOCOOOB AEHCTBHSA B MPO(ECCHOHANBHYIO CPENy;

YMETh MIEPEHOCUTDH 3HaHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WJEH, Mpe/ularaTb OpPUTMHAIBHBIE TOJXOAbI M pELIeHHs, CTaBUTh NpPOOJEeMbl M 3ajJaud, JOIMYyCKarollue
b TEpPHATHBHBIE PEIICHIIS,

3) pabora ¢ napopmanueii:



OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOYHUKAX MHpopManuu (TEKCTe Y4eOHOro IocoOMs, Hay4dHO-TIONYJISIPHOW JIUTEpaType,
OMOJIOTUYECKUX CIIOBApSAX U CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETe), aHaTM3UpOBaTh HH()OPMAIUIO PA3INYHBIX BUOB H
¢bopM npencTaBiieHus, KpUTHUECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHATH PA3JIUYHbIE METOJBI MPH MOUCKE M 0TOOpE OMOJOrHYecKoi MH(OpMAIMH, HEOOXOAUMON IS
BBINOJIHEHUS YUE€OHBIX 3aj1ay;

NpUOOpeTaTh OMNBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPUICHCTBOBATH KYJBTYPY aKTHBHOTO
UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMAIbHYIO (OpPMY MpelncTaBleHUs Ouojormyeckod HHPOpManuu (cxemsbl, rpaduku, AuarpamMel,
Ta0JIULIBI, PUCYHKH U JPYTOE);

WCTIOJIH30BATh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA MPHU padoTe ¢ OMOIOTHYECKO HH(OpMAIHEH: TPUMEHATh XUMUYECKHE, (PU3NIECKHEe
Y MaTeMaTU4YeCKHUEe 3HAKU U CHUMBOJIBL, (OpMYJibl, aO0OpeBUaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE
CpEICTBa HATJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUSA U 3aILUThl HH(YOpMaIK, HHPOPMALIMOHHOM 6€3011acCHOCTH JIMYHOCTH.

OBnazneHue yHuBepCcallbHbIMH KOMMYHUKATUBHBIMU JIEHCTBUSMU:

1) obmienue:

OCYILIECTBIISATh KOMMYHHUKAIIMM BO BCEX Cepax >KU3HHU, aKTUBHO y4acTBOBaTh B JAMAJIOrEe WIM JUCKYCCHM IO CYHIECTBY 00CYXJaeMOi
TeMbl (YMEHME 3ajjaBaTh BOIPOCHI, BBICKAa3bIBaTh CY)KJICHHMsS OTHOCHTEIbHO BBINOJIHEHMs Ipe/laraéMoi 3ajlaud, YYUThIBaTb HMHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YUaCTHUKOB AMAJTIOTA W AUCKYCCUN);

pacrio3HaBaTh HeBepOajbHbIE CpeAcTBa OOIICHHS, MOHMMAaTh 3HAUYEHHE COLMAJIbHBIX 3HAKOB, IPEINOCHUIOK BO3HHUKHOBEHUS
KOH(MJIMKTHBIX CUTYaINi, yMETbh cMsIr4aTh KOH(JIUKTHI U BECTU IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHHS W B3aUMOJCHCTBHSA, MOHUMATh HAMEPEHUs APYIHX JIIOJeH, MPOSBIATH YBaXHUTEIbHOE
OTHOIIIEHHE K cOOECEeHUKY U B KOPPEKTHOH popme popMyIrpoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;

2) COBMECTHas JISITeIIbHOCTb:

MOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAMBUIYAIbHOH paOOThI NMpH pelmeHuH OHOJOTHMYECKOW MHpoOIeMbl,
000CHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOAEHCTBUSI ITPU PELLIEHUH Y4eOHOM 3a1aui;

BBIOMpATh TEMATHUKY M METOJbI COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOLIMX UHTEPECOB M BO3MOKHOCTEN KaXKIOTr0 WieHa KOJIJIEKTUBA;

MIPUHUMATH L€ COBMECTHOW JESATENBHOCTH, OPraHU30BBIBATH U KOOPAMHHMPOBATH JEHCTBUSA IO €€ JNOCTH)KEHHIO: COCTABIIATH ILIaH
NeNCTBUM, pacrpeaensiTh PO ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOTO YYACTHUKA KOMaH bl B OOIIMHI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npesiaraTb HOBbIE POEKTHI, OLICHUBATh UJIEH C MTO3UIIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETHYECKOE IOBEJACHHE B PA3IMYHBIX CHUTYaLUsAX, MPOSBIATH TBOPUYECTBO M BOOOpakeHue, ObITh
WHUIIHATHBHBIM.



OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:

1) camoopranuzanus:

UCIOJIb30BATh OMOJIOTUYECKNE 3HAHUSI JUIs BBISIBICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHWH 1IEJEBBIC M CMBICIOBBIC YCTAHOBKU B CBOMX JCWCTBHUSX M MOCTYIKAX MO OTHOLICHHIO K
KUBOU ITPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOIIHUX;

CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATEIBHYIO ESITEIbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3aJjauu B 00pa3oBaTeIbHON EATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIPHO COCTaBJIATh IUJIAaH PELICHHS MpoOJeMbl C Y4YETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEATOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHUIO HIMPOKOW SPYAMIMH B pa3HBIX 00NACTSAX 3HAHWW, MOCTOSHHO MOBBIIIATH CBOW
00pa3zoBaTeNbHbIN U KyJIbTYpHBIH YPOBEHB;

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIa/IETh HaBbIKaMU MIO3HABATENIbHOMN pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB
Y OCHOBAHUH, UCIIOJIb30BaTh MPUEMBI pedIeKCUH /TS OLIEHKH CUTYaIMH, BEIOOpa BEPHOT'O peIIeHUs;

OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsTUS ce0s U IPYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeloBeKa.

[IpenMeTHble pe3ynbTaThl OCBOEHUS coOJep)kKaHus ydyeOHoro mpeamera «buonorus» Ha yriiyOJ€HHOM YpOBHE OPHEHTHpPOBAHBI Ha
obecriedeHre npouiabHOro o0yueHust odyyaromuxcs ouonorur. OHM BKIIOYAIOT: crieruduyeckue aasi OMOJIOrUN HaydHbIE 3HAHUS, YMEHUS U
CHOCOObI JAEWCTBUN MO OCBOEHUIO, MHTEPIPETAIMU U NMPEoOpa30BaHUIO 3HAHUM, BUABI AESITEIBHOCTU IO MOJYYEHHIO HOBBIX 3HAHUN M HX
IPUMEHEHHUIO B Pa3IMYHBIX y4eOHBIX, a TaKKe B pealbHBIX >KU3HEHHBIX CHUTyalusx. lIpeaMeTHble pe3ysibTaThl MPEACTaBIEHBI IO rojiam
U3Y4YEHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10 kacce TOMKHBI OTpaXkaTh:



cOpPMUPOBAHHOCTh 3HAHUI O MecTe U POJM OMOJOTUM B CHCTEME ECTECTBEHHBIX HAyK, B (DOPMHUpPOBAHMU €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IO3HAHUM 3aKOHOB MPUPOABI W pEIICHHH NpoOJeM paloOHAIBHOTO MPHUPOIONONIB30BaHUSA, O BKIAJAE POCCHHUCKHUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHHE CHCTEMON OMOJOrMYECKMX 3HAHWHM, KOTOpas BKIIOYAET: OCHOBOIMOJAraloIIue OMOJOTHYECKUE TEPMHUHBI U MOHATUS (KU3Hb,
KJIETKa, OPraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETyJIALUs, CAaMOBOCIIPOU3BE/IEHNE, HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHUE),
ouonornyeckue teopun (kiaerounas teopust T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHasi Teopus HacienacTBeHHocTtd T. Moprana),
yuenus (H.W. BaBuioBa — o0 meHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHIl), 3aKOHBI (€MUHOO0Opa3Hsi IOTOMKOB IEPBOTO
MOKOJICHUS, PACIICIUICHHsI, YHUCTOThl TaMeT, He3aBUCHMOTo HaciemoBaHus ['. MeHzens, TOMOJOTMYECKHX pSAIOB B HACJIEICTBEHHOM
n3menuuBoctu H.W. BaBuioBa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMHU HAyYHOTO IMO3HAHMSI, HCIIOJIb3YEMbIX B OMOJIOIMYECKHX MCCIIEOBAHUSIX )KUBBIX 0OBEKTOB (OMHCaHUE,
U3MepeHue, HabJIIeHne, SKCIIEPUMEHT);

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKHA: BUPYCOB, KIETOK MPOKAPUOT W DJYKAPUOT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM 4Hucje OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHHSI OPTraHOB U CHCTEM OPraHOB PAaCTEHUH, JKUBOTHBIX,
YeJIOBEKa, MPOIIECCOB JKU3HENEATSTLHOCTH, NMPOTEKAOIMX B OpPraHM3Max pPAcTCHUH, XKMBOTHBIX W UYEJIOBEKA, OMOJIOTMYECKHX IPOLECCOB:
oOMeHa BemiecTB (MeTa0O0JIM3M), TPEBpAIECHUS SHEPTUU, OPOXKEHUS, aBTOTPO(PHOro M TeTepoTPO(HOro THMOB NUTAaHUA, (DOTOCHMHTE3A H
XEMOCHHTE3a, MHTO03a, MEH03a, raMeTOreHe3a, YMOpPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, HHIUBUIYAJIHHOTO Pa3BUTHS
opranusma (OHTOT'€He3a), B3aUMOJICHCTBHS T'€HOB, FETepO3Uca, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY OpPTaHOMJAMH KJIETKH W UX (PYHKIHMSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M HX
GYHKIUSAMU, MEXIYy OpraHaMH U CUCTEMaMH OPTaHOB Y PAaCTeHHM, )KUBOTHBIX U YeJOBEKa M UX (QYHKIMSIMH, MEXy CUCTEMaMH OPTaHOB U MX
GyHKIUAMEU, MEXIY dTarmiaMd OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO HUKJIA M JKW3HEHHBIX IMKIIOB OPTaHU3MOB, 3TallaMd SMOPHOHAIBHOTO
pa3BUTHSL, TEHOTUIIOM U (EHOTHUIIOM, (PEHOTUIIOM U (paKTOpaMu cpeibl OOUTaHUS;

YMEHHUE BBISBIATH OTJIMYNTEIbHBIC IPU3HAKU )KUBBIX CHCTEM, B TOM YHCJIE PACTEHH, )KUBOTHBIX U YEIIOBEKA;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIME ApPTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTMIO M CHMBOJIMKY JUIS JIOKa3aTelbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIL;

YMEHHE peliath OHOJIOrMYecKHe 3a/laud, BBISBIATH HNPUYMHHO-CIEICTBEHHBIE CBS3UM MEXIY HCCIEAYEeMbIMH OHOIIOTHYECKUMHU
TIpoIieccaMy | SIBJICHUSIMU, JIEJIaTh BHIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BHINOJHATH J1a0OpaTOpHbIE W MpPaKTWYecKHe paldoThl, COONIOAATh MpaBmWia TpPU padoTe ¢ y4eOHBIM W J1a0OpPaTOPHBIM
000pynOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3BI, MMPOBEPITh UX IKCIIEPHUMEHTAILHBIMU CPEICTBAMH, (GOPMYIHPYS IEeNb MCCICIOBAHUS, aHAIN3HPOBAThH
MOJTy4YE€HHBIEC PE3YNbTAThI U AENaTh BBIBOIBI;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEOBATEIBCKOW paboOTe MO OMOJOTHH, SKOJOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX
HAyYHBIX OOIIECTB, U MyOIMYHO MPEACTABIAThH MOJTYyYSHHBIE Pe3yIbTaThl HA YICHUYECKUX KOH(PEPEHITHIX;



YMEHHE OLEHUBAaTh ATHUYECKHUE acCHEeKThl COBPEMEHHBIX HCCIEIOBaHUM B o00JacTH OHOJOTMM M MEIULHUHBI (KIOHHUPOBAHUE,
HCKYCCTBEHHOE OILI0IOTBOPEHHUE, HAIIPABIECHHOE U3MEHEHNE FEHOMA U CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BHIOOP Oynymied mnpodeccCHOHANbHOM [eATeNbHOCTH B 00JacTH OHOJOTUH, MEIUIIMHBI,
OMOTEXHOJIOTUH, BETEPHHAPHH, CEILCKOTO XO3SCTBA, MUIIEBON MPOMBINUICHHOCTH, YTIIyOJIATh TO3HABATENbHBIA UHTEPEC, HAIPABICHHBIA Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOIIEH IMpodeccud U NPOAOKEHHE OHUOJIOrMYEecKOro o0pa30oBaHHUS B OpraHU3alUsX CpEIHEro
po(hecCHOHALHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro nmpeamera «buonorus» B 11 kiacce J0OMKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHMI O MECTE U POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOUW KapTHUHBI MHpPA, B MMO3HAHUHU 3aKOHOB MPUPOJBI U PEIICHUU IKOJIOTUYECKUX MPOOIEM YeJIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaMOHAIBFHOTO MPUPOJIONIONIE30BAHMS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOMIICHHUS K IPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJle POCCHICKUX
1 3apyOEXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIETh CUCTEMON OMOJIOTHUYECKMX 3HAHWM, KOTOpas BKIIOYAET ONMpPEIENICHHUS W IMOHMMaHUE CYITHOCTH OCHOBOIIOJATAOIINX
OMOJIOTMYEeCKUX TEPMHUHOB W TOHATHI (BUI, 2KocucTeMa, Ouocdepa), Ouonormueckue Tteopuu (dBomronnoHHas Teopus Y. JlapBuHa,
CUHTEeTHYECKasi Teopus 3Boironuu), yueHus (A.H. CeBeproBa — o myTsx m HampaBieHusX sBomonuu, B.U. Bepranckoro — o 6uocdepe),
3akoHbI (reHeruyeckoro paBHoBecus JI. Xapau u B. BaitnOepra, 3apoasimeBoro cxoictBa K.M. bapa), mpaBuna (munumyma FO. JIuGuxa,
9KOJIOTMUYECKOM MUpaMuIbl 3HEPTHH ), TUIIOTe3bl (runoresa «mupa PHK» V. ['unbepra);

YMEHHE BIIJIeTh OCHOBHBIMHA METOJIaMU HAyYHOT'O TMO3HAHUS, UCMOJIB3YEMBIMU B OMOJIOTMUYECKUX HCCIEAOBAHUAX KHUBBIX OOBEKTOB H
9KOCHCTEM (ONHcaHue, U3MepeHne, HaOI0JeHHE, IKCIIEPUMEHT), CIIOCO0aMU BBISIBIIEHUS U OLIEHKH aHTPOTIOI€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM M Omochepbl, CTaOMIU3UPYIOIIEro, ABMXKYILIET0 U
Pa3phIBAIOILEr0 €CTECTBEHHOIO 0TOOpa, auIoNaTpUYECKOro W CUMIATPUYECKOro BHU000pa30BaHUs, BIMSHUS JBUKYIIMX CHJI HBOJIIOLUU HA
reHo(OHI MOMYJISIINH, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOUTaHUs, YepeIOBaHUs HaMpaBIEHUIN 3BOJIOIUU, KPYTOBOPOTa BEUIECTB U
ITIOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3U MEX]ly ITPOLIECCAMHM 3BOJIIOIUH, ABMKYIIMMU CHJIAMH aHTPONOT€HE3a, KOMIIOHEHTAMH Pa3IM4HbIX
9KOCHCTEM U MPUCTIOCOOIEHUSIMA K HUM OpTraHU3MOB;

YMEHHE BBIBIATH OTJIMYUTENbHBIE TMPH3HAKUA J>KUBBIX CHUCTEM, MPHUCIOCOOJIEHHOCTh BUAOB K Cpele OOWTaHUS, aOMOTHYECKHX H
OMOTMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€M OpPraHU3MOB B COOOIIECTBAX, AHTPONOTEHHBIX HM3MEHEHHH B JKOCHUCTEMAax CBOEH
MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJOTHMUYECKYI0 TEPMHHOJOTHIO U CHMBOJIMKY JUIS JI0OKa3aTelbCTBA POICTBA
OpPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB M CpeIbl OOMTaHMSI, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAMMOCTH
COXPaHEHUS MHOTOOOPAa3Hs BUIOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

yMEHHE peuaTb OWOJOrMYecKHe 3aJayd, BbISBISATh HNPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY HCCIEAYEeMbIMH OHOJIOrMYECKUMU
MpoLiecCCaMH U SIBJICHUSIMU, J€1aTh BBIBOJIBI M MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJbTATOB;



YMEHHUE BBINOJIHATH J1a0OpPATOpHBIE W MpPAaKTUYEeCKUe paldoThl, cOONIOAaTh IpaBwia Npu pabdoTe ¢ y4eOHbIM U J1a0OpaTOPHBIM
000pynOBaHUEM;

YMEHHUE BBIABUIaTh I'MIIOTE3BI, IPOBEPSTHh UX SKCIEPUMEHTAIBHBIMU CpPEICTBAMM, (GOPMYIUPYs Lelb UCCIENI0BaHMs, aHAIU3UPOBATh
IMMOJIYYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOIBI;

YMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIEI0BATEIbCKOW paboTe 1Mo OMOJIOIMH, SKOJIOTMH U MEIULUHE, MPOBOAMMOMN Ha 0a3e MIKOJIBHBIX
HAYYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIATH OJTYYEHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBATh TMIIOTE3bl M TEOPUU O MPOUCXOXKJIEHUM JKU3HHU, YEIOBEKAa M YEJOBEYECKMX pac, O NMPUYMHAX, MOCIEICTBHIX U
croco0ax mpeaoTBpaLIeHUs TTT00AIbHBIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAaHHBIA BbIOOp Oynyuied mnpodeccroHaIbHOM JEsITEeIbHOCTHM B 00JAacTH OMOJIOTHUH, 3KOJOTHH,
MIPUPOIONIONB30BaHUS, MEIUIUHBI, OWOTEXHOJOTHH, IICHXOJOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SIMCTBA, MHUIICBOW MPOMBIINIICHHOCTH,
yrIIyOsTh TIO3HABATENIbHbIA HHTEPEC, HAIIPABICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Npodeccun U MpoAoKeHHe OMOIOrHUeCKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATHLHOTO M BBICIIETO 00pa30BaHUSI.

TemaTnueckoe nuiannposanue. 10 kiaacc (yriy0JeHHbI yPOBEHb)

ara DJIeKTPOHHBbIE U(POBHIE 00pPa30oBaTEJILHbIC
Ne i/m Tema ypoka KoanuectBo A P unpp P
U3y4YeHHs]  pecypchl
JacoB
JKuBble cucTeMBI - 00BEKT U3YUECHUS
1 yi 1 bubmuorexa [JOK
OHMOJIOTHHU
2 MeToabl UCCIIEAOBAHNS B OMOJIOTHH 1 bu6mmoreka [JOK
IMpakTuyeckas padora «/crnonp3oBanue
3 pa3IMYHBIX METOJIOB MPU U3YUYEHUU KUBBIX 1 bu6mmoreka [JOK
CHCTEM»

IIpakTnyeckas padora «3ydeHne
METO/I0B KJIETOUHON OHOJIOTUU

4 (xpomatorpadusi, anexTpodopes, 1 bubnuorexa [JOK
muddepeHaIbHOe HEeHTpU(YTrUpoBaHUE,
[TLIP)»

5 XUMHUYECKUE IJIEMEHTHI M HEOPTaHUIECKHE 1 Bubmorexa IOK

BCIICCTBA, BXOOAIIME B COCTAB KJIICTKH

6 OpFaHI/I‘{eCKHe BCIICCTBA KIICTKH.

VYrieBosl 1 bubnuotexa [JOK




3HaueHUE JUIUAO0B B OpraHU3Me pacTeHUI

7 bubnnoreka [JOK
U JKUBOTHBIX

8 benku — HEperyIspHbie OHMOTOIMMEPHI. Bubmorexa [IOK
Crpoenue 6eIKOBON MOJIEKYIIbI
Jladoparopnasi padora «O0HapyKeHHE

9 OCJIKOB C MOMOIIBI0 KAUECTBEHHBIX bubnmoreka [JOK
peakLHii».
Jlaboparopnas padora «VccienoBanue

10 HYKJICMHOBBIX KUCIIOT, BBIACIICHHBIX U3 bubmmorexa [IOK
KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

11 OyHKIMH OENKOB bu6mmoreka [JOK
JlaGoparopHasi pa6oTa. AKTUBHOCTD

12 (depMeHTa KaTanasbl B )KUBOTHBIX U bubmmorexa [IOK
pPACTUTENBHBIX TKAHAX

13 HyxenHoBble KUCIIOTBHI bubmmorexa [IOK

14 AT® u 1pyrue opraHM4eCKHe COeIMHEHUS BuGmmotexa LIOK
KIIETKU
3a4eTHOE 3aHATHE 110 TEME bubmuoreka [JOK

15 «Heopranuueckue u opraHu4ecKHe
BELIECTBA KJIETKH

16 Knerka — anemMeHTapHasi €IMHULA )KUBOTO. bub6nuorexa [IOK
Kunerouynas Teopus

17 Jladoparopnas padora «/3yuenue bubnuoteka [JOK
CTPOEHHMS KJIETOK Pa3IMYHBIX OPTaHU3MOB)»

18 [IpakTuyeckas padora «M3ydyeHue cBoicTB bubnuorexa [IOK
KJIETOYHOU MeMOpaHBI».
JlabopaTopnas padora «lccienoBanue bubnuorexa [IOK

19 I1a3MOJIN3a U JICTIIa3MOJIN3a B
pPacTUTEIBHBIX KIETKaX».

20 IIpakTnyeckas padora «3yuenue bubnuorexa [IOK

JABVIKCHUSA OUTOINIA3MBbI B PACTUTCIIBHBIX




KJICTKax»

21 [uromnasma. [Tnazmarnueckas MmemOpaHa. bubmuorexka [JOK
IToBepXHOCTHBIN anmnapar KJIETK!
22 JlabopaTopnas padora. [Liazmonus u bubnmoreka [JOK
JIETUIa3MOJIN3 B JIETKaX KOXKUIIBI JIyKa
23 MeMOpaHHbIE OPraHOU bl KIICTKH bubmuorexa [JOK
o4 Snpo. CpaBHUTEIbHAS XapaKTEPUCTHUKA bubmuorexka [JOK
MIPOKAPHUOT U FYKAPHOT
Jladoparopnasi padora. CtpoeHue bubnuorexa [JOK
25 PacTUTENBHOM, )KUBOTHOH, TPUOHON 1
OakTepuaIbHOM KJIETOK 110 MUKPOCKOIIOM
Jlaboparopnasi padora «/3yueHue bubnnoreka [JOK
26 KaTJIMTHIECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIa3bl )».
27 3audeTHoe 3aHATHE N0 TeMe «CTpyKTypHas bubmuoreka [JOK
1 QYHKITMOHATbHASI OPTaHU3AIUS KICTKIDY
28 OOMeH BelecTB bubmuoreka [JOK
Jladoparopnas padora «/3yuenue bubnuoteka [JOK
29 (bepMEHTAaTUBHOTO PACIICTIIICHUS
MEPOKCHUIA BOJIOPO/Ia B PACTUTEIHHBIX U
JKUBOTHBIX KJIETKAX).
30 Jlaboparopnas padora «CpaBHeHUE bubnunorexa [JOK
MPOIIECCOB (POTOCHMHTE3a U XEMOCUHTE3AY.
31 ®dotocunres. [IpeobpazoBanue dHepriu bubnuoteka [JOK
CBETa B DHEPTUI0 XUMUYECKHX CBS3EH
OGecnieyeHne KIETOK IHEPTUEH 3a CUET bubmuorexa [JOK
32 OKHCIICHHSI OPTaHWYECKHUX BEIEeCTB Oe3
Y9acTHsI KUCIIOpOaa
33 Jladoparopnasi padora «CpaBHeHHE bubnmuotexa [JOK
MIPOIIECCOB OPOKEHUS U JIBIXaHUS.
34 Kucnoponanslii aTan okucieHus bu6nmoreka [JOK




OpTraHU4YCCKUX BCHICCTB B KIICTKC

35 3aueTHOE 3aH;ITIEe':' o Teme "OOecneucHue 1 bu6mmoreka [JOK
KJIETKH SHEepruen
I'enernueckas nadopmarus. Y aBoeHue bubmmorexa [IOK
36 JTHK 1
O6pa3zoBanue nadpopmannonHoit PHK na bubmuoreka [JOK
37 marpuue JTHK. ['eHeTrnueckuii Koz .
38 buocunTe3 6enka 1 bubmmoreka [JOK
39 Perynsitiust paboThl TEHOB y OakTepuid 1 bubmmoreka [JOK
40 Perynsanus paboTsl TEHOB y 1 bubmmorexa [IOK
9YKapUOTUYECKUX OPraHU3MOB
41 Bupycel. OcobeHHOCTH CTPOSHUS 1 bubmmorexa [IOK
42 [IpakTrueckas pabora «Co3nanue Moienu 1 bubmmorexa [IOK
BUpYCa»
43 ['enHas u KIeTOYHAsA UHKEHEPUS 1 bubnunoreka [JOK
44 3a4yeTHOE 3aHATHE M0 TJaBe 4. 1 bubmuorexa [JOK
45 becrnosioe pazMHOKeHHE 1 bu6muoreka [IOK
16 Bunst 6ecn0n0r5) pa3mMHOKeHHUs. [{MKibI 1 bubnuorexa [JOK
pa3BUTHS TKaHEH
47 KnerouHslit ukn 1 bu6mmoreka [JOK
48 Jenenue knetku. MuTos 1 bubmuorexa [JOK
49 JlabopaTopnasi padora «3ydeHne 1 bu6nuorexa [IOK
XPOMOCOM Ha TOTOBBIX MHKPOIpErapaTax»
50 JladopaTopnasi padora «HaGmronenue 1 bubmuorexa [JOK
MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JTyKa»
51 [{MKJIBI pa3BUTHS CIIOPOBBIX PACTEHUI 1 bubmuoreka [IOK
52 HpOCM(')'Tp ¢unbma "TaiiHast )KU3HD 1 bubnuorexa [JOK
KJIETKH
53 Metio3 1 bu6mmoreka [JOK
54 O06pa3oBaHue MOJOBBIX KJIETOK U 1 bub6nuoreka [IOK




OILTOJJOTBOPEHHE

55 I[BOfIHOCU OIUIOJIOTBOPEHHE Y IIBETKOBBIX 1 bu6mmoreka [JOK
pacreHuit
56 3adeTHoe 3aHATHE MO TeMe «Pa3MHOKeHue 1 bubnmoreka [JOK
OpPTaHU3MOBY
OcoOEHHOCTH CTPOCHHS U bubmuoreka [JOK
o7 YKU3HEACSTEIIbBHOCTH OTHOKJIETOYHBIX 1
OpPTaHU3MOB.
baktepuu, apxeu, 0IHOKIETOUYHbIE TPHOBI, bubnnoreka [JOK
58 OJIHOKJIETOYHBIE BOJIOPOCIIH, IPyTUe 1
MPOTHUCTHI.
59 KonoHunanbHbIC OpraHU3MBI. 1 bubnnoreka [JOK
60 TkaHu, OpraHbl ¥ CUCTEMBI OPTaHOB. 1 bubmmorexa [IOK
Opranusm kak enuHoe nesnoe. 'omeocras
61 Oc06eHHUOCTI/I CTPOEHHUSI TKaHEH B OpraHax 1 bubnunoreka [JOK
pacreHuit
62 TuIIBI )KUBOTHBIX TKaHEH 1 bu6mmorexa [{OK
63 BereTaTI/VIBHLIe Y T€HEepPaTUBHBIC OPraHbl 1 bubnuorexa [JOK
pacTeHui
64 Opransl ¥ CUCTEMBI OPTAaHOB )KUBOTHBIX U 1 bubnnoreka [JOK
YeJIoBeKa
65 Omnopa tena opranusmoB. Kapkac pacrennit = 1 bubnuotexa [JOK
66 Hapy>xHBII U1 BHYTPEHHUI CKENET. 1 bub6nuorexa [IOK
CTpoeHHE U THITHI COSTUHCHHS KOCTEH
JIBrm>keHre opranu3mMoB. J[BHKeHNE bubmuorexa [JOK
67 OJTHOKJICTOYHBIX OpPraHu3MOB: amébonanoe, 1
KTYTUKOBOE, PECHHYHOE
68 JIBuKeHre MHOTOKJIETOYHBIX pacTEeHHI: 1 bubnuorexa [JOK
TPOIU3MBI M HACTUH.
69 JIBM>KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX 1 1 bubmunorexa [JOK




YCIOBCKa

70 ﬂaﬁopatopnaﬂ padora «3ydyenue TkaHen 1 bubmuorexka [JOK
pacTeHui»

71 Jlaboparopnas padora «/3yuenue TkaHei 1 bubnmoreka [JOK
YKUBOTHBIX)

79 DOMOpHOHATBHBINA ITEPUO PA3BUTHUS 1 bubmuoreka [JOK
opranusma

73 [TocTamMOproOHaNbHOE pa3BUTHE 1 bubmmorexa [IOK
OpraHU3MOB

74 JuddepennrpoBka KIeTok 1 bubnunoreka [JOK

75 Poct u pa3zButue opranuzma. Opranusm Kax 1 bubnunoreka [JOK
eIMHOE 11eJI0e

76 3aueTHoe 3aHATHE TI0 TeMe «Pa3MHOXKeHne 1 bubnunoreka [JOK
Y Pa3BUTHE OPTaHU3MOB)
Jlaboparopnas padora «/3yuenue bubmmoreka [JOK

77 CTPOEHHUSI MOJIOBBIX KJIETOK HA TOTOBBIX 1
MUKpOIIpenaparax»

78 I'eneruka xak Hayka. OCHOBHBIE TOHSTHS 1 bubnuorexa [JOK
TeHETUKU

79 MoHOoru6puaHoe CKpeluBaHue 1 bu6nuoreka [IOK

80 [IpuHuuI pemenys 3anad rno 1 bub6nuorexa [IOK
MOHOTHOPHAHOMY CKpEIIMBaAHHUIO

81 ['enotun u peHoTun. AJeNbHbIE TeHBI 1 bu6nuoreka [IOK

82 Konomunuposanue. HacnenoBanue rpymni 1 bub6nuorexa [IOK
KkpoBH. HemnosiHoe noMuHIpoBaHuE

83 Pemenne regernueckux 3amay 1 but6mmorexa [{OK

84 Jurubpunnoe ckpemuBanue. TpeTuil 3akoH 1 bubnnoreka [JOK
Mennens

85 Penienune reHeTnyeckux 3a/1ad Mo 3aKOHAM 1 bubnuorexa [IOK

Mennens




Pemenue 3a1a4y mo AUruOpuIHOMY bubnmoreka [JOK

86 CKPEIIMBAHUIO C HETIOJHBIM
JOMHHHPOBAHHUEM I10 OJJHOMY MPU3HAKY

87 XpoMOCOMHas TEOpHs HACTETOBAHUS bubmuorexka [JOK
MPU3HAKOB. MyTalMOHHAs! N3MEHYHBOCTh

88 CleruieHHOE ¢ TI0JIOM HacJie/I0BaHUE bubnmoreka [JOK
MIPU3HAKOB.

89 Jladoparopnasi padora «J/Ipo3oduia kak bubnnoreka [JOK
00BEKT reHETUYECKHUX HUCCIICTOBAHMIN

90 MonudukarmonHas U3MEHIHBOCTh bubnuorexa [JOK
Jlaboparopnas padora «VccnenoBanue bubnuotexa [JOK
3aKOHOMEPHOCTEN MOAU(PUKAIMOHHON

91 n3meHunBocTH. [locTpoenue
BapHAIIMOHHOTO psiZia U BapHUAIIHOHHOM
KpHUBOW»

92 MyTranroHHas TeOpusl HaCJIEeI0OBAHUSA bu6mmoreka [JOK
MPU3HAKOB.

93 HacnencrBenHas N3MEHYHMBOCTE YEJIOBEKA bubmuorexa [JOK

94 JleueHnue u npenynpexaIeHrne HEKOTOPBIX bubnuoteka [JOK
HACJIEJICTBEHHBIX 3a00JIeBaHUIA

95 OnomaliHMBaHUE KaK HA4aJIbHBIN 3Tan bubnunoreka [JOK
CeJIeKIIUU
JlabopaTopnas padora «/3yueHue copToB bubnuoteka [JOK

96 KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

97 IIpakTuyeckas padora «llomyaeHue bubmuorexa [JOK
MOJIOUHOKHUCIBIX MPOTYKTOBY.

98 HpaKTI/l:leCKaSl pabora «[IpuBuBKa bubnmuotexa [JOK
pacTeHui»

99 Dkckypeust «OCHOBHBIE METOIBI U

JIOCTH>KEHMS! CEJIEKIIUN PACTEHUHN U




XKHUBOTHBIX (B maboparoputo HUMBB npu
TIY)»

100
101- 102

Ycenexu COBpEMEHHOM CENEKLIMU
Pezeps

Bcero 102 gaca, 1abopaTopHbIX paboT —
19, mpakTtudeckux pador - 5

bubmuoreka [JOK
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