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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo y4yeOnomy npeamery "buomorus" (nmasmee - OHOJOTHA) Ha ypPOBHE
cpeanero oomiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe DexepaqpbHOrO 3aKoHA OT
29.12.2012 Ne 273-®3 «0O06 obOpazoBanmu B Poccuiickoit ®enepanun», ®I'OC COO,
Konnenmuu mnpenonaBanusi ydeOHOoro mnpenMera «buosiorus»» ¥ OCHOBHBIX IOJIOKEHUM
(benepanbHON paboyei mporpaMMbl BOCIIUTAHUSI.

VYueOnplii npeamer «buonorust» yriayOonénHoro ypoBHs usydeHus (10—11 xmaccer)
ABIISICTCS OJHMM W3 KOMIIOHEHTOB MpeaMeTHOH obOnmactu «EcTecTBeHHO-Hay4HbIE
npeametbl». CormacHo monoxkenusiM PI'OC COO mnpoduibHble ydeOHBIE MpPEAMETHI,
n3ydaemble Ha YriayOI€HHOM ypOBHE, SIBISIOTCS crocobom nuddepeHnuanun oOydeHus Ha
YpOBHE CpelHEero o0Iero o0pa3oBaHus U MPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEKIY
OCHOBHBIM  OOLIMM, CpeAHUM OOUIMM, CpPEeIHUM NPO(ECCHOHATBHBIM U  BBICHIUM
oOpazoBanueM. B To ke BpeMsi KaXIbli U3 ATUX Y4EeOHBIX IPEIMETOB JIOJKEH OBITH
OpPHUEHTHUPOBAaH Ha MPUOPUTETHOE pelleHne O00pa30BaTENbHBIX, BOCIHUTATENBHBIX U
pa3BHUBAIOIINX 3a/1a4, CBSI3aHHBIX C MPOQOpHEHTalMel 00ydaloUuXcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JacTh Hay4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH, METUIIMHOM,
AKOJIOTHEH, ICUXOIOTHEH, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mpeamery "buonorus" na€r mpeacrtaBiieHHe O MEU U
3ajjayax u3ydeHusi yuyebHoro mpenmera «buosnorus» Ha yriiyoa€HHOM ypOBHE, ONpeAesseT
oOs3arenpHOe (MHBAPUAHTHOE) MIPEIMETHOE COJepXkKaHHe, €ro CTPYKTYpHUpOBaHUE IIO
paszzmenaM M TeMaM, paclpelielieHHe II0 KiaccaM, PEKOMEHJIYeT IOCIe10BaTeIbHOCTh
M3Yy4YeHUs y4eOHOro Marepuaia ¢ Y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKHA y4eOHOTO Mpoliecca, BO3PAaCTHBIX 0COOEHHOCTeNW oOydaromuxcs. B mporpamme mno
OMOJIOTUM peaTu30BaH MPUHIUI IMPEEMCTBEHHOCTH C H3y4EHHEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, Ojaromaps 4eMy MpOCMATPUBACTCS HAIPaBICHHOCTh Ha
MOCIIEYIOIee PA3BUTHE OMOJOTMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (HOPMUpPOBaHHE
€CTECTBEHHO-HAYYHOTO MMPOBO33PEHHs], SKOJOTMYECKOTO MBILIUICHHS, IMPEICTABICHUH O
310poBOM o0O0pa3e JKU3HH, HAa BOCIHMTAHHE OEPEeKHOro OTHOWIEHHS K OKpYy)Karomlen
IPUPOJHOHN cpene. B mporpamme no OuMosoruu Takke MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO
npeamera «buonorus» B peanusanuu TpeboBanuit PI'OC COO Kk MIaHHPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U IIPEAMETHBIM pe3ynbTaTaM oOydeHus U B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIIbHON JEATEIbHOCTH OOYy4arolUuXcs II0 OCBOEHUIO
coJiepKaHUs OMOJIOrHYECKOro 00pa3oBaHusl Ha YPOBHE CPEHEro oOI1ero oopa3oBaHusl.

VYuebusblil npeamer «buonorus» Ha ypoBHE cpelHEro oo1ero o0pa3oBaHus 3aBepiIaeT
Ouosornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH HA pACIIUPEHUE M yriiyOleHue
3HaHUI 00y4aroIMXCcs O KUBOW IPUPOJAE, OCHOBAX MOJIEKYISPHOM M KJIETOYHON OMOJIOruH,
SMOPHOJIOTUY U OUOJIOTMH Pa3BUTHSL, TEHETHKH, CEJIEKLIMU, OMOTEXHOJIOTUH, IBOJIIOIMOHHOIO
YUEHHUS U SKOJIOTUH.

N3zyuenue yuebnoro npeamera «buonorus» Ha yriry0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJrOTOBKY OOY4aroIMXCs K MOCIEAYIOIEMY IOJYy4eHUI0 OMOJI0rHYecKoro 00pa3oBaHus
B BYy3aX W OpraHuzalMsx cpegHero mpodeccuoHaabHOro oopasoBaHus. OCHOBY ero
COJICpKAHUS COCTABJIAET CUCTEMa OWOJIOTMYECKUX 3HAHWMM, MOIYyYEHHBIX MpPU HU3YyYEHUHU
00y4aromMMHUCs COOTBETCTBYIOIIMX CHCTEMaTHMYECKMX pa3/ielloB OHOJOTMH Ha YpOBHE
OCHOBHOT0 o6miero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHMs MOJydaroT pa3ButHe. Tak,
pacliupeHbl U yrIyOJieHbl OWOJIOTMYECKHE 3HAHUSA O PACTEHMSX, XUBOTHBIX, Tpubdax,
O0akTepusX, OpraHu3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX MKH3HH, JIOTIOJHUTEIHHO
BKJIFOYEHbI OHOJIOTMYECKHE CBEAEHUS TNPHUKIAJHOTO U TOMCKOBOTO XapakTepa, KOTOphIe
MO’KHO HCIOJIB30BaTh KaK OPUEHTHUPHI JUIS MOcenyouero Bpidbopa npodeccun. Boszmosxna
TaKKe MHTETrpanus OMOJIOTMYECKUX 3HAHUHM ¢ COOTBETCTBYIOIIMMH 3HAHUSMHU, MOJTyYeHHBIMH
00yJaromuMucs MpH U3y4eHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.



Crpykrypa nporpammbl 1o yueOHOMy mnpeamery "buosiorus”" oTpakaer CHUCTEMHO-
YPOBHEBBIM M ABOJIIOMUOHHBINA MOAXO/BI K M3ydeHHIO Ouosoruu. COriacHO UM, U3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE [JIsi JKUBBIX CHUCTEM pPAa3HOTO YPOBHS
OpraHu3aIiy, HBOJIIOIMU OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs: OMOJIOTHYECKOro
pasHooOpa3us mianetsl. Tak, B 10 Ki1acce n3y4aroTcsi OCHOBBI MOJICKYJISIPHOW U KJIETOYHOU
OMOJIOTHH, YMOPUOJIOTUU U OWOJIOTHH PAa3BUTHUS, TCHETHKU U CEJICKIINH, OMOTEXHOJIOTHH U
CUHTCTHYECKON OHWOJIOTHUH, AaKTYaJIM3WPYIOTCS 3HAHUS OOYyYaloIUXCcs 10 OOTaHUKE,
300JI0TMH, aHATOMHUH, (U3MOJOrMU 4YenoBeka. B 11 kiacce u3ydaroTcs 3BOJIIOIMOHHOE
y4eHHe, OCHOBBI 9KOJIOTUH M y4eHHE 0 Orocdepe.

VYuebublii npeamer «buosorus» mpu3BaH O00ECHEYUTh OCBOCHHE OOYYAIOIIMMHUCS
OMOJIOTUUECKNX TEOPHH W 3aKOHOB, HWJIEH, MPHUHIIUIIOB W TPaBWJ, JIEkKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHHBI MUpA, 3HAHUW O CTPOCHHM, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KJIETKH, OpTaHM3Ma, MOMYJSIUU, OMOIEH03a, SKOCHUCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JIOCTH)KCHHSIX, COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH, TPUKIIAIHBIX aCMEeKTax
OMOJIOTUUECKNX 3HaHWM. [l pa3BUTHA U TOIEpPKaHUS HWHTEpeca OO0yJarouuxcs K
OHOJIOTUHM HApSATY CO 3HAYUTEIHHBIM OOBEMOM TEOPETHUUECKOTO MaTepuasia B COJACPKaHHU
MPOTpaMMBbI IO OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS U PA3BUTHS
TOM WIM MHOM 00JacTH OWOJIOTHM, BKJIAJOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
perieHne BaXKHEHITUX ONOJIOTHYECKUX U SKOJOTHUECKHUX TTPOOIeM.

Hens wusydenust yueOHOro mnpeamera «buonorus» Ha yriayOa€HHOM YypOBHE —
OBJQJICHUE OOYYAIONIUMHUCS 3HAHUSAMHU O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3aluH
JKUBBIX CHCTEM Pa3HOTO paHra W TMPUOOpPETEHHWE YMEHHMM WCIOJIb30BaTh ATH 3HAHUS B
dbopMupOBaHUM HHTEpEca K OMNpeAeTEHHOW 00JacTH MPOo(PEeCCHOHAILHON ACSITEIBHOCTH,
CBSI3aHHOW ¢ OuWoOJIOTHEW, Wi K BBIOOPY Y4YeOHOTO 3aBEIEHUs MJIA IPOJIOJDKCHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

JocTtmkeHne 1enu u3ydeHus ydeOHoro mnpeamera «buosiorus» Ha yriyOn€HHOM
ypOBHE 00ecrieunBaeTcs PeleHneM CIIEAYIOUIUX 3a1au:

OCBOEHME OOyJaIOIMMMHCS CHCTEMbl OHOJIOTMUECKMX 3HAaHHWH: 00 OCHOBHBIX
OMOJIOTUYECKHUX TEOPUSIX, KOHILIETILHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUIIax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOCHHOCTSIX OHMOJOTMYECKHX CHCTeM (KJEeTKa, OpraHu3M, MOMYJISIHs,
BUJI, OMOTeo1IeH03, Onocdepa); O BBIIAIOUINXCS OTKPHITHIX U COBPEMEHHBIX MCCIEAOBAHMSIIX
B OMOJI0THH;

O3HaKOMJIGHHE OOy4aromMxcsi C  METOJaMu  [O3HAHUSA  KUBOM  MPHUPOJBIL:
UCCIIEIOBATEIbCKUMH  METOJaMH  OMOJIOTMYECKUX HayK (MOJEKYISIpPHOW M KJIETOYHOMN
OMOJIOTHH, SYMOPUOJIOTUU U OHOJIOTHH PAa3BUTHUS, TEHETUKU U CENEKIHH, OMOTEXHOJOTUU U
CUHTETUYECKON OWMOJIOTHH, MaJCOHTOJIOTUH, SKOJOTHH), METOJAMH CaMOCTOSITEILHOTO
MPOBEJICHUS] OMOJOTMUYECKUX HCCIEA0BaHUN B JadopaTopuu U B mpupoje (HalmironeHue,
H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJICHUE 00YYAIOIIMMHUCA YMEHUSMHU: CAMOCTOSITEIbHO HAXOAUTh, aHATTU3UPOBATH U
UCI0JIb30BATh OHMOJIOTUYECKYIO uH(pOPMAILIUIO; MOJIb30BAThCS OuonornyecKoin
TEPMHUHOJIOTHE M CHMBOJIMKOH; yCTaHAaBIMBATh CBSI3b MEXIY DPa3BUTHEM OHOJOTUU U
COIIMANIbHO-9KOHOMMYECKUMHU U DKOJIOTUYECKUMH TpoOIeMaMu 4YelOBEuecTBa; OIICHUBATH
MOCJEACTBUSL CBOEH JAEATENBHOCTH IO OTHOUIEHUIO K OKpYXKarollell NpUpOJHON cpene,
cOOCTBEHHOMY 370POBBIO U 3[IOPOBBIO OKPYXKAIOIIUX JIO/Iel; 0OOCHOBBIBATh M COONIONATH
Mepbl TPOGUIAKTUKKA HHQPEKIIMOHHBIX 3a00JIeBaHUMN, TpaBuUjia TMOBEJACHHS B MPHPOAE U
obecrnieueHns 6€30MacHOCTH COOCTBEHHOW KU3HEACATEILHOCTH B UPE3BBIYANHBIX CUTYAIUAX
MPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTb COBPEMEHHBIE Hay4yHbIC
OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Yy OOYYAIONIMXCS HMHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
MpoILecce 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMUA U COBPEMEHHBIMU HCCIIEOBAHHUSIMHU B



OMOJIOTHH, pelIaeMbIMU €I0 MPOOIEeMaMK, METOAOJIOTHEeH OWOJIOTHYECKOTO HUCCIICOBAHHMS,
MPOBEACHUSI OKCIIEPUMEHTAIBHBIX MCCIEJOBAHUM, pelIeHUs OHOJOTMYECKHX — 3a/ad,
MO/ICTTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y 00YYaAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE B IIETIOM U K
OTIENBbHBIM €€ OO0BeKTaM W SBICHHUSIM; (OPMHPOBAHUE SKOJOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEJCHUS B MPUPOJEC; UHTETPAIlH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobdpereHne 00yJaroIuMucs KOMITIETEHTHOCTH B palroHaIbHOM
MIPUPOJIOTIONF30BAaHUN  (COOIOACHUE TIPaBWJI TOBEACHUS B TPHPOJE, OXPaHBI BHIOB,
IKOCHUCTEM, OHOC(EpBI), COXpaHEHUH COOCTBEHHOTO 370POBBS M 3JI0OPOBBSI OKPYKAIOIIMX
monert  (coOmromeHust Mep TpoQrIakTUKU 3a0oJieBaHUM, obOecrneueHne O0e30MacHOCTH
KHU3HEIEATSIFHOCTH B UYPE3BBIYAMHBIX CUTYAIMSIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE UCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUHM U YMEHUH B TOBCEHEBHOM KU3HH;

CO3JJaHME YCIOBUH JJIi OCO3HAHHOTO BBIOOpa OOYYAIOLUIMMUCS WHAMBUAYAJIBHOMN
00pa30BaTeNIbHOM TPAaeKTOPUH, CIOCOOCTBYIOIIEH MOCHeAyolEeMy MNpodecCHOHATLHOMY
CaMOOTIPE/ICICHNIO, B COOTBETCTBUH C WHIMBHIYAIbHBIMH HHTEPECAMH M TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4nciIo 4acoB, OTBEICHHBIX HAa M3ydeHHE OMOJIOTUM Ha YIIIyOJCHHOM YpOBHE
cpennero obmiero oopazoBanus, coctaiseT 204 vaca: B 10 xmacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIO).

OTb6op oOpraHu3anMoOHHBIX (OPM, METOJIOB H CPEACTB OOy4YeHHs OWOJOTHUHU
OCYIIECTBIISIETCS € y4ETOM CHeUM(UKHA €ro COJIep)KaHWs W HalpaBIeHHOCTH Ha
MPOJIOJDKEHHE OMOJIOTHIECKOTO oOpazoBaHus B OpraHu3aIusIX CpeIHero
poheCcCHOHANTBHOTO M BBICIIIET0 00pa30BaHUSI.

O0s3aTeTbHBIM YCIIOBHEM TIPH 00YICHUH OMOJIOTHH Ha YTITyOJIEHHOM YPOBHE SIBJISIETCS
MPOBEACHUE JA0OPATOPHBIX W TMPAKTHYECKUX paboT. Takke ydyactue oOydarommxcs B
BBITIOJIHEHUM TMPOEKTHBIX U Y4eOHO-HMCCIEeIOBAaTEeNIbCKUX paboT, TeMmaThKa KOTOPBIX
OTIpEIeNIAETCS YUUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-TEXHUYECKHX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NpOrpaMMbl, BBIJICJIEHHOE KYpCUBOM, HE BXOAUT B IPOBEPKY
rocyfaapcTBeHHoO# utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHas OMOJIOTHS — KOMIUIEKCHas! HayKa. KpaTkast uCTopus pa3BuTHsI OHOJIOTHH.
buonornveckre Hayku W M3ydaemble UMH MPpoOieMbl. DyHIaMEHTANIbHBIE, TPUKIAIHBIC U
[IOMCKOBBIE€ HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue OMOJOruu B (GOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsa3aHHble c Ouosoruedl. 3HaueHHE OHOJOTMM B MPAKTUYECKOUN
NeSITEIbHOCTH 4eJOBEeKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapxk, Y. apsun, Y. 'apseii,
I'. Mengens, B. . Bepnanckuii, 1. I1. ITaBnos, 1. 1. MeunukoB, H. 1. BaBunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupr w  cxembl: «CBs3p OHOJIOTHM C JpYyrUMU  Haykammy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. /KuBble cucTeMbl U MX H3yYeHHE

XKusble cuctembl Kak mpeaMmeT u3zydeHusi Ouosiornu. CBoMCTBa KHUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, JHUCKPETHOCTh M  LEJOCTHOCTb, CJIOXHOCTH U
YHOPSIIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEICHUE,
pa3IpaxuMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3ali KUBBIX CHCTEM: MOJIEKYJISPHbIA, KJIECTOYHBIM, TKAHEBBIH,
OpraHW3MEHHBIM,  TOMYJISAIMOHHO-BUAOBOH,  OKOCHCTEMHBIH  (OHMOTEeOIEHOTHYECKHUH),
o6uocepusiit. [Iporeccsl, mpoucxosine B )KUBbIX cucTeMax. OCHOBHBIE MTPU3HAKH >KHBOTO.
XKuznp kak ¢opma cymiectBoBaHus MaTepuu. Hayku, u3ydaroniue >KHUBBIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3ALUH.

N3yuenune xxuBbIX cucteM. MeTo bl Onosiornueckoit Hayku. HaOmoaenue, nsmepenue,
JKCIIEPUMEHT, CUCTeMaru3anus, MeraaHaiu3. [loHsATMe O 3aBUCMMON W HE3aBUCHUMOU
nepemeHHol. IlnmanupoBanue skcniepumenta. IlocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonstue BbIOOpKHM U e€ mocToBepHOCTh. Pa3Opoc B OMOJOTMYECKHX JAHHBIX.
OueHka JOCTOBEPHOCTH IOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI MCKaKEHUSI PE3YJIbTATOB
skcriepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuipel 1 cxembl: «OCHOBHBIE TpPHU3HAKU SKM3HW», «bHOIOrMYeckue CUCTEMBI»,
«CBolicTBa KUBOM Marepum», «YpPOBHH OpraHU3alMU KUBOW Hpuponab», «CTpoeHue
KUBOTHOM KIIeTKN», «TKaHU KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO OPraHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: JiabopaTopHoe o00OpyAOBaHHE Ui MPOBEIEHUS HAOIIOJCHHUI,
U3MEPEHUH, SKCIIEPUMEHTOB.

IpakTHyeckas padora «/crnonab30BaHUE PA3NMYHBIX METOJ0B MPHU U3YUYEHUH KUBBIX

CHUCTEM.
Tema 3. Buoaorus KjieTku
Knetka — cTpykTypHO-(DYHKIIMOHANbHAS €OUHHIIA >KUBOTO. VcTopus OTKpBITUS

kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lneiinen, P.
BupxoB). OCHOBHBIE TIOJI0KEHHUSI COBPEMEHHOMN KJIETOUYHOU TEOPHUH.

Metoapl MOJNEKYISPHOM M KJIETOYHOM OHOJOTMH: MHMKPOCKOIHS, Xpomarorpadus,
anekTpodopes, MeETOoJ MeueHbIX aroMoB, uddepeHnnanbHoe EHTpU]YrupoBaHHE,



KyJIbTUBUPOBAHHE KIETOK. M3yuenue pukcuposanuvix Kiemox. IACKTPOHHAS MUKPOCKOIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuier 1 cxembl: «CBETOBON MUKPOCKOTI», «DIEKTPOHHBIN MUKPOCKOI», «VcTOpHs
Pa3BUTHS METOJ0B MHUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, JKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHne METOA0B KIECTOYHOH Ononoruu (xpomarorpadus,
anekrpodopes, muddepeHnuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi opranu3anms KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTpaMUKpPO3JIeMeHThl. Boaa u eé
pOJIb KaK pacTBOPHUTENS, peareHTa, yuacTue B CTPYKTYPUPOBAHUU KJIETKH, TETUIOPETYIISAIIUH.
MuHepanbpHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYEcKas poJib. PoJIb KaTHOHOB W aHMOHOB B
KIIETKE.

Oprannueckue  BemiecTBAa  KJIETKU.  buojormyeckue  moiauMmepbl.  benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYyKTypbl O€TKOBOM MOJIeKynbl. [lepBruuHas cTpykTypa
Oenka, menTUAHAS CB3b. BropuyHas, TpeTuyHas, YeTBEPTUYHAS CTPYKTYpHI. [leHaTyparus.
CaoiictBa 6enkoB. Kitaccudukanus 6enxoB. buomornueckune GyHKIuu 0enKkoB. [Ipuonsi.

VYrneBoapl. MoHOCaxapuibl, AUCAXapyIbl, OJUTOCaXapuasl U mojaucaxapuibl. OOmmii
IJIaH CTPOCHUSI U (PU3UKO-XMMHUYECKHE CBOWCTBA YTIIEBOJOB. buonorumdeckue QyHKIIUM
YTJIEBO/IOB.

Jlunuael.  T'wapodunbHo-ruapodoOHBIE  cBoMcTBa. Knaccudukauuss  Iunuaos.
Tpurmuuepuapl, ¢gocdonunuael, BOCKU, cTepouabl. buomornueckue (yHKIUM JTUIUAOB.
OO6mwme cBoicTBa OMOJOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbBIKaHMIO,
MTOJTYITPOHUIAEMOCTb.

Hyxkneunossie kucnotel. JIHK u PHK. Ctpoenue HykinemHOBBIX KUCIOT. HyKneoTub!.
[Tpunnun kommmiementapuoctd. [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas cnimpars.
Mecronaxoxaenue u ononornueckue Gpynknuu JJTHK. Bunst PHK. ®yaknun PHK B knerke.

Crpoenne wmoisiekynbl AT®. Makposprudeckue cBsizu B Moisiekyine ATO.
buonornueckue ¢ynkiuu AT®D. BoccraHOBICHHBIC MEPEHOCUYMKH, UX (PYHKIIMHM B KIETKE.
lpyeue nyxneoszuompugpocghamor (HT®). CexBenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouosnorus: OnoxuMudeckue u 6uodusnueckrue Ucciae0BaHus COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMmolekyna. Modenuposanue cmpykmypvl u @QyHKYui
buomonekyn u ux komniexcos. Komnvromepnoiii Ouzatin u opeanudeckull cunmes OUOMONEKY
U UX HeNPUPOOHBIX AHANLO208.

JdeMoHcTpanun

[Toptpersr: JI. Ilomuur, dx. Yorcon, ®@. Kpuk, M. Vwunkunc, P. ®panxiun, O.
Comurep, C. IIpy3unep.

Huarpammbel:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXKHMBOW HPUPOIE,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuiet u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX dIIEMEHTOBY, «CTpoeHue
MOJIEKYNBI BOJIbI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJEKYIbl OenKay,
«CTpyKTYypBl OETKOBON MOJEKYbI», «CTpoeHHE MOJEKYN YriIeBoI0BY», «CTpoeHHe MOJIEKYT
nunuoBy», «HykinenHoBbie KuciaoTe», «CtpoeHue moiekyinsl ATD».

O6opynoBaHue: XUMUYeCKast MOCya U 000pyI0BaHHUE.

JlabopaTopnass paGora «OOHapyxeHHe OETKOB C TOMOIIbIO KadeCTBEHHBIX
peaxkuuin».

JlabopaTopHasi padora «VcciaenoBaHue HYKJIEMHOBBIX KHUCJOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.



Tema 5. CTtpoenune u pyHKINH KJIETKH

Tunel  KIETOK:  JyKapuOoTHYecKas U I[POKapUOTHYECKas. CrpykTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KICTKH.

Crpoenue mnpokapuoTuueckoil kieTku. Kiierounas cTeHka OakTepuil U apXxem.
OcoOGeHHOCTH CTPOSHHS TeTepOTPOGHON U aBTOTPO(HON MPOKAPHOTHUECKUX KIIETOK. MecTo
U POJib IPOKApUOT B OMOLIEHO3AX.

Crpoennie u (GYHKIMOHMPOBAHUE OSYKAPHOTHYECKOW KieTKu. [lmazmaruyeckas
MeMOpana (mrasmanemma). CTpykTypa Iuta3MaTHdeckod memOpanbl. TpaHCHOpPT BEIIECTB
gyepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIA (mupdy3us, obnery€nnas muddysus),
aKTUBHbIN (MEpBUYHBIH W BTOPUYHBIA aKTUBHBIA TpaHcnopt). IlomynponuniaemMocTsb
MeMOpanbl. Pabora Harpuii-kanueBoro Hacoca. OHJIOLMTO3: HHHOLUUTO3, (HarouuTos.
Ox3omuro3. Kierounas crenka. CTpykTypa M (YHKIUU KIETOYHON CTEHKH pPAaCcTEHUH,
rpudoB.

Huromnnasma. [{urozons. Lurockener. J[BwkeHue nurorazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIE OPTaHOWIBI KJIETKHU: HHAomiIazMmaruueckas cetb (JIIC), ammapar
lonpmxu, nHM30cOMBI, HMX CTpoeHHME M (QYHKUMHU. B3auMocBs3b 0JHOMEMOpPaHHBIX
opraHouioB kjeTku. CTpoeHHe TpaHyIsIpHOTO peTHKYAyMa. Mexanuzm Hanpaenenus 6e1xkos
6 OJIIC. Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [magkumii
(arpaHynsapHBIif) sHAOIUIa3MATHUeCKUN peTukyiayM. CekpeTopHas ¢yHKUMS —armapara
TlNonbxu. Moouguxayus benxoe 6 annapame Ionvosxcu. Copmuposka benxkos 6 annapame
Tonvoorcu. TpaHnCTIOPT BEIIECTB B KJIETKe. Bakyonn pacTUTENbHBIX KIETOK. KileTouHbIi COK.
Typrop.

[TonmyaBTOHOMHBIE OPraHOMJIBI KJIETKH: MHUTOXOHAPUH, IUIACTUIBL. [Ipoucxodrcoenue
mumoxonopuil u naacmuo. Cumouoeenes (K.C. Mepeocrosckuii, JI. Mapeynuc). Ctpoenue u
GbyHKIMM MUTOXOHIpUM M TulacTuA. [lepBuyHblE, BTOPUYHBIE U CJIOXKHBIE IJIACTUJIBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIINX
pacTeHui.

HememOpannbie opranouapl kietku CrpoeHne #  (QYHKIIMM HEMEMOpPaHHBIX
OpraHouioB KiIeTKH. Pubocomsbl. [lpomescymounvie ¢hunamenmol. MUKpoQUIaMEHTHI.
Axmunosvle  mukpoghunamernmol.  MblllIeUHbIE  KIETKU. AKMUHOBble  KOMNOHEHMbL
HemblueuHvlx Kiemok. MukpoTpybouku. Kierounsii tentp. CTpoeHHEe W JIBWKCHHE
KIYTUKOB M pecHHuYeK. Mukporpybouku  nuromuiasmel.  Llentpuons.  benku,
accoyuuposanHule ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIUIa3Ma, SIAPBIIIKUA, KX CTPOCHUE U (PYHKIIUH.
Snepusiii  OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE  pACIIONIOKEHHE XPOMOCOM B
untepdaszHoM sape. IFyxpomamun u 2emepoxpomamur. benku XpomMaTHHA — THUCTOHBI.
Jlunamuxa s0epnoii 06010uKU 8 Mumose. H0epHulil Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKAa KIETOK  JYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanun

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

Tabmuipr U cxembl: «CTpOeHHE JYKaApUOTHUYECKOU KIETKU», «CTpoeHHe MKUBOTHOM
KIeTKn», «CTpOEHHME pacTUTENBHON KIETKN», «CTpOoeHME MHUTOXOHIpUW», <«SIIpoy,
«CTpoeHMEe IPOKAPUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenapaThl pacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IM4YHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l/3yyeHue cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTtopnass paGora «lccnenoBanue IUIasMoiM3a UM JEIJIa3MoOJIM3a B
PaCTUTENBHBIX KIETKAX.



IIpakTnueckas padora «l/I3yyeHue [BUKEHUS LUTOIUIA3Mbl B PACTHUTENIBHBIX
KIIETKax».

Tema 6. OOMeH BelecTB M NpeBpaLlicHHe JHEPTUH B KJIeTKe

AccuMWISIIMA M UCCUMWJISIIMSL. — JIBE CTOpPOHBI MeTabonm3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOGHBIA M reTepoTpOodHBIH. YYacTHe KHCIOpoJa B OOMEHHBIX IMPOLECCaX.
Ounepreruyeckoe oOecreyenne kietku: mnpepamieane AT® B 0OMEHHBIX mpoleccax.
depMeHTaTUBHBIN XapaKTep peakiuil kjaeToyHoro meradosin3ma. GepMeHThI, UX CTPOEHUE,
cBoiicTBa M MexaHu3M jercTBus. Kodepmentsl. OTimuns (GEepMEHTOB OT HEOPTaHUYECKHX
KaTaln3aTtopoB. benKu-akTuBaTopel W OCTKU-MHTHOMUTOPHI. 3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT Pa3INYHbIX (PaKTOPOB.

[IepBHUHBIN CUHTE3 OPrAaHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxkcuzenHvlll omocunmes y obaxkmeputi. Ceemocobupaiowjue nueMeHmovl U HUSMEHMbl
peaxkyuonno2o yenmpa. Poib X10poIiacToB B npoiecce porocuHTe3a. CBeToBast 1 TEMHOBAs
¢dazel. @omoovixanue, Cz., Cs- u CAM-munwvt pomocunmesa. [TpoqykTHBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyHbix (pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCHUHTE3A.

XemocuHre3. Pa3zHooOpasue OpraHn3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYOLINE
OakTepuu, kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OAKTepUHU. 3HaUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buasl Opokenus. IlpogykTel OpoxeHHUss W HX
UCI0JIb30BAHNE YEJIOBEKOM. AHAPOOHBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U
BO30yauTENN OOJIE3HEN.

AspoOHBIE OpraHU3MBl. JTalbl YHEPreTHYecKoro oomeHa. [loaroToBUTENbHBIN JTall.
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonornueckoe OKHCIEHHE, WJIH KIETOYHOE JbixaHue. PoJib MUTOXOHIpUNA B
nporeccax — Ouosoruueckoro  okucieHus. luxnnueckue peakuuu.  OKUCIUTENBHOE
dhochopumupoBanue. Iuepeus memoparnnoco epaouenma npomonos. Cunmesz ATD: paboma
npomonnout AT®-cunmaszvl. IlpeumymiecTBa a’poOHOr0 TyTH OOMEHa BEIIECTB TEpe
aHa’pOoOHBIM. D(HPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpauuu

IMoptpersr: JIx. Ilpuctmu, K. A. TumwupszeB, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocHUHTE3Y», «IHEPreTHUECKHl 00Men», «bruocuHTe3 Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

OO0opynoBaHMe: CBETOBOM  MHMKPOCKON, OOOpyAOBaHME [UIi  MPUTOTOBJIECHHUS
IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasi padora «/3yueHune KaTaJIUTUYECKOW AKTHMBHOCTH (EepMEHTOB (Ha
IIpUMEpe aMUJIa3bl WM KaTanasbl)».

JlaGopaTtopHas pabora «/3yueHue (epMEHTATUBHOIO paCILEIUIEHUs IEepPOKCUIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCUHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IIPOLIECCOB OPOKEHUSI U ABIXaHHSD».

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuun MarpuuHoro cuHTe3a. IIpuHOMII KOMIUIEMEHTapHOCTM B PEAKLMAX
MaTpUYHOTO cUHTe3a. Peanuszanus HacieIcTBeHHON umHpopMauuu. ['eHeTHyeckuil Ko, ero
cBoiictBa. Tpanckpunumsa — wMarpuunblii cuHTe3 PHK. IlpuHumnel TpaHckpunuu:
KOMIIJIEMEHTAPHOCTh, aHTHUIIAPAJIJIEIBHOCTh, aCUMMETPUUYHOCTh. Co3pesanue MampuiHvlx
PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHsix PHK B 6nocunrese Oenka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Ponb pubocom B GrocuHTese Oenka.

Cospemennvie npedcmagnenus o cmpoenuu 2enog. Opranuszanus reHoMa y IpoKapuoT
U 9yKapHOT. Perynsius akTHBHOCTH T€HOB y NpokapHoT. ['unoresa onepona (. XKakob, XK.
Mano). Monexynapusie mexanuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6



peayrayuu  pabomel 2eHog. Perynsums OOMEHHBIX IpPOLECCOB B KieTke. KieTounslit
rOMEOCTa3.

Bupychl — HekiieTouHbIe (DOPMBI KU3HU U OONHraTHbIC mapa3uThl. CTPOEHUE MPOCTHIX
U CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusnennwiti yuxa /JHK-cooepacawjux
supycos, PHK-cooepocawux eupycos, 6axmepuogazos. QObpamnas mpaHCKpunyus,
pesepmasa, unmezpasd.

Bupycuble 3a0ojeBaHMs 4YellOBEKa, JXWMBOTHBIX, pactenuit. CIIUJ], COVID-19,
COIIMAIBHBIC U METUIIUHCKHE TIPOOIIEMBI.

buoungopmamura: umwmezpayus u amanuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX  OUoN02Udeckux OauHvix. Hanomexunonosuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6enxkos. Cnocobwvl 0ocmasku 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmuubprt u cxembl: «buocunres Oenka», «l'eHeTnueckuit kom», «Bupycem,
«baxTtepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCay.

Tema 8. /KuzHeHHbIN UKJI KJIETKH

Knerounsnii muki, ero mepuoasl u perymsmus. Matepdaza u muto3. OcobeHHOCTH
MpoLeccoB,  IpoTekaromux B uHTepdaze. I[loaroroBka  KiIeTKM K  JIEJICHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKUH), CHHTETHYECKUH U  MOCTCHHTETUYECKHUM
(MpeMUTOTUYECKUI) TepUO Il UHTEP(]A3HI.

Marpuunsiii  cunte3 JHK — pemmmkanusa.  Ilpunanuner  perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AaHTHUMAPAUICIIBHOCTh. MexaHu3M
pemwukanun  JIHK.  Xpomocombl. Crpoenue xpomocom. TemoMepbl W TeloMepasa.
XPOMOCOMHBIN Ha0Op KJIETKH — KapUOTHUTIL. JIUTUIONTHBIN U TaruIOUIHBIA HAOOPHI XPOMOCOM.
I'omonoruuneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue xknetkn — Muto3. CTaiui MUTO3a M MPOUCXOAUIME B HUX MPOUECCHl. THUIIbI
muto3a. Kapruokunes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmus MmutoTHueckoro Iukia KieTku. IIporpammupyemas kiaeTouyHas rubeib —
arormnTos.

Knerounoe sapo, Xxpomocombl, (YHKUHMOHAlbHAas TE€HOMHUKA. Mexanuzmoi
npoaugepayuu, ouggepenyuposku, cmapenus u eubeiru kiemok. «l{ugposas xiemkar —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpauuu

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKUY, «MHTO3», «CTpoeHHE XPOMOCOM,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaTsl: «MHTO3 B KJIeTKaxX KOpeliKa
JTyKay.

JlabopaTopHasi padora «3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas padora «Habmonenue MuTo3a B KJIeTKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OIHOKIETOYHBIE, KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U SKU3HENEATENIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOUYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, OPYTUe MPOTHUCTHI.
KononuanbHbie OpraHu3msl.

B3auMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBbI
opra"oB. OpranusM Kak equHoe 1enoe. ['omeocras.



Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas, IOKPOBHAS,
MIPOBOJIAINAsT, OCHOBHAs, MeXxaHu4yeckasi. OCOOCHHOCTH CTpOSHUs, PYHKIMIA U PACTIONOKEHUS
TKAaHEH B OpraHax pacTEHUMN.

TkaHM JKMBOTHBIX M 4YeJOBEKa. TUIBI JKMBOTHBIX TKAaHEW: ANUTEIUAIIbHAS,
COCIIMHUTEIIbHAS, MBITICYHasi, HepBHAs. OCOOEHHOCTH CTPOCHMSI, GYHKIIMA U PACIIOIOKEHHS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TE€HEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBI
OPraHoB >KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omopa Ttema opranu3moB. Kapkac pactenmit. CkeneTrbl OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX J>KMBOTHBIX. HapyxkHbiii u BHyTpeHHUH ckener. CTpoeHUE U THIIBI
COETMHEHUS KOCTEN.

JIBi>keHne OpraHu3MoB. JIBIJKEHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTHKOBOE, PECHUYHOE. [[BM)KEHME MHOTOKIETOYHBIX PACTEHHI: TPONU3MbI U HACTHH.
JIB>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX U YEJIOBEKa: MbIIedyHas cucrema. Pedrekc.
CkeneTHbIe MBITIIBI U UX paboTa.

[Iutanue opranusmoB. llorsomienrne BOJIBI, YIVIEKHCIOrO ra3a W MHUHEPAIbHBIX
BEIIECTB pacTeHUsAMH. I[IuTaHue KUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPHUKJIETOYHOE
nuiieBapenne. [lutaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbl MHUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenpHbie xene3sl. [lumeBapuTenbHas cucTemMa 4eIoBeKa.

Hpixanue opranm3MoB. [Ipixanue pacteHuid. [Ipixanue xuBOTHBIX. Juddy3us razos
yepe3 MOBEpXHOCTh KieTku. KokHoe npixanue. J[prxarenpHas moBepXxHOCTh. JKabGepHoe u
JIErOYHOE JbIXaHWe. J[pIXaHWE TMO3BOHOYHBIX >XMUBOTHBIX M YEJIIOBEKA. JBOJIOIMOHHOE
YCJIOKHEHHE CTPOCHUS JIETKMX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTelbHasi CHCTEMA YETOBEKA.
MexaHu3M BEHTWIILIMM JETKUX y NOTUL M MIEKONMUTAIMUX. Perymauus JIbIXaHus.
JlpixaTtenbHble 0OBEMBI.

TpaHcnopT BelECTB y OpraHU3MOB. TpaHCIOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHOoCHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
ITI03BOHOYHBIX >KMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE cocylnbl M KpoBb. Kpyru
KpOBOOOpalIeHUsl. DBOJIOIMOHHBIE  YCIOKHEHHUSI CTPOCHHS KPOBEHOCHOH  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenne y opranusmoB. Beinenenue y pacteHuil. BeiaeneHue y KUBOTHBIX.
Cokpaturenbubie Bakyonu. Opranbl BbiaeneHus. DuibTpanus, Cekpeuus U oOpaTHOE
BCAChIBAaHHME KaK MEXaHU3Mbl pPAOOTHI OpraHoB BblIeneHUA. CBs3b MOJOCTU Tella C
KPOBEHOCHOM W BBIICIUTEIBHOM cHUCTeMaMU. BplneneHue y MO3BOHOYHBIX KUBOTHBIX H
yenoBeka. [louku. Crpoenune u ¢yHkumoHupoBaHue Hedpona. OOpa3oBaHHe MOYU Yy
YEJI0BEKa.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX Oopranu3moB. Cropbl OakTepuil u
LUCTBl MpOCTEHIIMX. 3ammra y MHOTOKIETOuUHbIX pacteHuil. Kyrukyna. Cpencrtsa
MaCCUBHOM U XMMUYECKOM 3aIUThl. DUTOHIUBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX NpPOM3BOJAHBIC. 3aniuTa
opranu3dma OT Ooze3Heil. MmmyHHas cuctema uyenoBeka. KieTouHbli W TryMopaibHBIN
UMMYHHUTET. BpoXAEHHBIH UM NpHOOpeTEHHBI cnenuduieckuii uMMyHHTET. Teopus
KJIOHaJbHO-ceNekTUBHOTO uMMyHHTeTa (II. Opmmux, @®. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETBI OpraHu3MoB. Poib BpOXKIAEHHOIO HMMMYHUTETa B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHMIA.

Pazmpaxumocts M perymauus y OpraHu3mMoB. Pa3apaXuMocTh y OJHOKJIETOYHBIX
Opranu3moB. Takcucel. PazpaxuMocTs U peryisiuus y pacteHuil. PocToBele BemecTsa U Ux
3HAYEHUE.

HepBHas cuctema u pediekTopHas peryisius y KMBOTHBIX. HepBHasi cuctema u eé
OT/IEJIbl. DBOJIIOIIMOHHOE YCJIOXKHEHNUE CTPOCHUSI HEPBHOW CUCTEMBI Y >KUBOTHBIX. OTHEIbI



TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropuas nyra. besycnoBusie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perymsiuust M 3HIOKPUHHAs CHCTEMa XKMBOTHBIX M 4dejoBeka. JKeesbl
SHJOKPUHHOM CHUCTEMBI M MX TOPMOHBI. /[lelicTBHE TOpMOHOB. B3aMMOCBA3b HEPBHOW M
SHJIOKPUHHOM cucTeM. [ unoranamo-rumnodu3zapHas CucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer 1 cxembl: «OIHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOUHBIE BOJIOPOCIIH,
«baxrepun», «llpocreitine», «OpraHbl IBETKOBBIX pacTeHHi», «CucTeMbl OpraHoB
II03BOHOYHBIX JKHBOTHBIX», «BHYTpEHHEE CTpPOECHHE HACEKOMBIX», «TKaHU pacTeHun»,
«KopueBsie cuctemb», «Ctpoenue crediss», «CTpO€HHE JTUCTOBOM IUIACTUHKNY, «TkaHuU
KUBOTHBIX», «CKkeneT uenoBekay, «llumieBapurenbHas cucreMay, «KpoBeHOCHas cucTeMay,
«/IpixaTenpHas cuctema», «HepBHas cucrema», «Koxa», «MplieuyHas cucTeMay,
«BoigenurensHas — cucremay,  «OHIOKpHUHHas — cuctema», «CTpoeHHE  MBILIIBIY,
«Ummynutery, «KumednononoctHeiey, «Cxema mnHUTaHHS pacTeHui», «KpoBeHOCHBIE
CHUCTEMbl [O3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IJIaHApUW»,
«BHyTpeHHee cTpoeHHe N0XkAeBoro uepBs», «HepBHas cuctema poid», «HepBHas cuctema
narymkuy, «HepBHas cuctema mpecMbikarouiuxcs», «HepBras cucrema ntuiy, «HepBHas
cucTeMa MJleKonuTarmux», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opynoBaHue:  CBETOBOM  MHKpPOCKON,  MHKpOIpenapaTbl  OJHOKJIETOYHBIX
OpraHM3MOB, MHUKpOIIpEenaparbl TKAaHEW, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMH HACEKOMBIX,
UTJIOKOXKMX, JKUBBIE SK3EMIUISIpl KOMHATHBIX pAacTeHU, repOapuu pacTeHUN pa3HbIX
OTJIEJIOB, BJIAXKHBIE IIperapaTbl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIUH
0€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET ueloBeKa, oOopyIoBaHUE [UIsl JE€MOHCTpAlUU
MOYBEHHOTO W BO3AYUIHOTO MHTAaHUS PACTEHHUH, pACIIEIUICHHUS Kpaxmaja U OelKOB MoJ
neiictBueM (epMeHTOB, 00OpyIOBaHHE [Jii JEMOHCTpPAIlMM OIBITOB IO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma [IbIXaTEJIbHBIX JBHKECHHHA, MOJEIN TOJOBHOTO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHeH 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PasMHoOKeHHMe U pa3BUTHE OPraHM3MOB

@opMBl pa3MHOXKEHHSI OPraHU3MOB: Oecriojioe (BKJIIOYask BEreTaTUBHOE) U IMOJIOBOE.
Bunel Gecriosioro pa3MHOKEHHUS: TIOYKOBAHKE, CIIOPYIISILHS, pparMeHTalusl, KITIOHUPOBAHHUE.

[TonoBoe pa3mHoxenue. llomoBbie kieTku, win ramersl. Meho3. Ctaguu Menosa.
[ToBenenue xpomocom B Menio3e. Kpoccrnnrosep. buosiornueckuii CMpICiI Me03a U IOJI0BOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpiieBoe pasButue. l'ameroreHe3 y JKUBOTHBIX. [lojoBbIe Kene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBLIX KIeToK. Criepmarorene3 u oorenes. CTpoeHHe MOJOBBIX
KJIETOK.

Omnoa0TBOpeHNEe U AMOPHUOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OO I0TBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpHOJOrMs — Hayka o
pa3BUTHH OpraHu3MoB. Mopgoeenes — 00na u3 enasuuvix npoobnrem smopuonozuu. Konyenyus
mopgozenos u moodenu mopgozcerneza. Craguu >MOpUOreHe3a >KUBOTHBIX (Ha NpuMepe
nsarymkn). Jpo6nenune. Tunbl npoOnenus. /Jemepmunupogannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvi 6aacmyn. OcoOEHHOCTH JpOOJEHUS MJIIEKONUTAIOIINX.
3apoJiplleBble JMCTKU (TacTpyssiius). 3akjiajka OpPraHoB M TKaHEH M3 3apobIIIEeBbIX
JUCTKOB. B3anmMHOe BiMsHHME 4YacTeil pa3BUBAIOILIEroCs 3apojbllmia (3MOpUOHANbHAS
UHAYKIMS). 3akiajka IJJaHa CTPOGHMS JKMBOTHOTO Kak pe3ylbTaT HepapXuyecKhx



B3aMMOJICHCTBUI TeHOB. BnusHue Ha SMOpPHOHAIBHOE pPa3BUTHE PA3IMYHBIX (HAKTOPOB
OKpYKaroILlEen Cpeibl.

Poct u pasurue xuBoTHBIX. [locTamOpuoHanbHelid nepuon. Ilpsmoe u HempsiMoe
paszButue. Pa3Butue ¢ meramopdo3oM y OECIIO3BOHOYHBIX W IO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHuEe MPSIMOTO U HENPSIMOI'O Pa3BUTHS, UX PACIIPOCTPAHEHHUE B IPUPOJIE.
Tunbel pocta >XKUBOTHBIX. (DAaKTOpPHI PETYNIAIMU POCTa KUBOTHBIX W 4yenoBeka. Craauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX W 4eJoBeKa. [lepronbl OHTOTEHE3a YeoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

PasmHoxenune u pazButue pacteHuid. 'amerodut u copopur. Meio3 B )KHU3HEHHOM
uukie pactreHui. OOpaszoBaHHe cCIoOp B Mpoliecce Meio3a. ['ameroreHe3 y pacTeHHIA.
OmnonoTBOpEHHE M pPa3BUTUE PACTUTEIbHBIX OPraHU3MOB. J[BOWHOE OIJIOJIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHH.

MexaHu3MBbI PEryysiiiid OHTOTE€HEe3a Y PACTEeHUM W )KUBOTHBIX.

JdeMoHcTpauuu

[Hoptpetst: C. I'. HaBamun, X. [lIneman.

Tabmuer u  cxembl:  «BereratuBHoe  pasMHOkeHHe», «Tumbl  OecnoJioro
Pa3MHOXKEHHUS, «Pa3MHOXEHHEe  XJIaMUJOMOHAJIBI, «Pa3MHOXEHHE  3BTJICHBI»,
«PazmHO)eHne Tuapb», «Menosy, «XpoMocoMb», «I'amerorenes», «CTpoeHue SUIEKIETKH
u crnepMaro3ousian, «OCHOBHBIE CTaJAuU OHTOreHe3a», «lIpsMoe M HempsiMoe pa3BUTHEY,
«Pa3ButHe Maiickoro xyka», «Pa3zButue capanHum», «Pa3ButHe JATYIIKW», «JIBOWHOE
OTIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHHe CeMSH OJIHOJIOJIbHBIX U JIBYAOJIbHBIX
pacteHuii», <«OKM3HEHHBIM ULHKJI MOPCKOW KamycTbl», <OKHM3HEHHBIM LHKI MXay,
«OKM3HEHHBIN MUK TAOPOTHUKAY, «KM3HEHHBIA UK COCHBI.

O6GopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKPOTpENapaThl  SIMIEKIECTOK |
CIEpPMATO30MA0B, MOAENb «L{MKII pa3BUTHS JIATYILIKIY.

JlaGoparopHass pabGora «/3ydyeHue CTpOEHHMS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckas padora «BrisBlIeHHE MPU3HAKOB CXOICTBA 3aPOBIIIECH TO3BOHOUYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHoOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropust craHOBIEHUS M Pa3BUTHS TC€HETHKU Kak Hayku. Pabotel . Mennens, I'. ne
®pusza, T. Moprana. Poib oTeuecTBeHHBIX YYEHBIX B pa3BuTHHM reHetuku. Padoter H. K.
Konbnonra, H. U. BaBuiiosa, A. H. benozepckoro, I'. JI. Kapneyenko, FO. A. ®unmunuenko, H.
B. TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETHMYECKHE TMOHATUS U CHUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE TEHbI, AJbTEPHATUBHBIC IPU3HAKU, JTOMUHAHTHBIA M PEUECCUBHBIM MpPU3HAK,
TOMO3HIOTa, TETEPO3UTOTA, YNCTAs JTUHUSL, THOPUADBI, TeHOTHUI, peHoTHn. OCHOBHBIE METOIbI
TEeHETUKH: TUOPUIOIOTUYECKUH, IIUTOIOTUYECKUH, MOJIEKYIISIPHO -T€HETUYECKU .

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. @ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHas padora «/Ipozoduna kak 0ObEKT FTeHETUIECKIX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeumBanue. [lepBbiii 3akoH MeHaens — 3aKOH €IUHOO0Opasus
rudpuI0B nepBoro nokosienus. [IpaBuno nomuHupoBanus. Bropoit 3akon Menaens — 3akoH
paciuernyieHuss Tnpu3HakoB. LluTonornyeckue OCHOBBI MOHOTHOPUIAHOTO CKpPEUIUBAHUS.
['mnortes3a 4MCTOTHI raMer.

AHanuzupyroliee  ckpemmuBaHue. [IpoMexyTouHbIl — XapakTep  HAcleJOBaHUA.
Pacuiennenue npu3HakoB Npy HEMIOJTHOM JIOMUHHUPOBAHUU.



JurubpunHoe ckpemuBanue. Tpetwid 3akoH MeHzmens — 3aKOH HE3aBHCHMOTO
HacJleI0BaHU MMPU3HAKOB. L{uToI0OTHYeCKEe OCHOBBI TMUTUOPUIHOTO CKPEIINBAHUSI.

CuernienHoe HacienoBanue mnpusHakoB. Pabotsr T. Moprana. CremneHHoe
HAacje0BaHUE TI'EHOB, HApPYIICHHE CLEIUICHHS MEXIy IeHaMu. XPOMOCOMHAas TEOpHs
HACJIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIM MEXAHU3M OIIPEIEICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. |'OMOraMeTHBII M T'e€TepOraMeTHBIA MOJ. ['eHeTudecKas CTPYKTypa MOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CHETUICHHBIX C IOJIOM.

I'enotun kak nenmoctHas cucreMa. [lnefoTponus — MHOXKECTBEHHOE ACWCTBUE I'€HA.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBue HeaJlIeNnbHbBIX NeHOB. KOMILIEMEHTapHOCTD.
Onucras. [Tomumepust.

I'eHeTM4eCKkuil KOHTPOJIb DPa3BUTHS PACTEHHUH, XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3MOJIOrMYECKUX TMPOLIECCOB, IMOBEAEHUS M KOTHUTHUBHBIX (YHKUMHA. [‘eHeTHueckue
MEXaHHU3Mbl CUMOHOI€HE3a, MEXAaHU3Mbl B3aUMOJECUCTBUS «XO3MUH — MAPA3UT» U «XO35IMH —
MUKpoOHOM». ['eHeTHueckue acmekThl KOHTPOJIS M HM3MEHEHHs HacleJACTBEHHOMN
nH(pOpMaLUY B IOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

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

Tabmuper u cxembl: «IlepBblii u BTOpoil 3akoHbl Mengens», «Tpetuil 3akoH
Mennens», «AHanu3upyroniee ckpemunpanuey, «Hemonnoe noMmruHrpoBanuey, «CliETUIEHHOE
HaclleJOBaHUE TPU3HAKOB Yy Jpo3oduibl», «l'eHeTtuka mnona», «Kapuorum uenoBekay,
«Kapuotun  nmposzodpuns», «Kapuotunm  nTunb»y,  «MHOXKECTBEHHBIN  ajuIeIU3M»,
«B3anmoielicTBUE TEHOBY.

O6GopynoBaHue: MOJENb JUIsi JCMOHCTPAllUM 3aKOHOB €IMHOOOpa3usi THOPUIIOB
IIEPBOr0 TIOKOJICHUA M PpACLICIUICHUS INPU3HAKOB, MOJENb Ul JIEMOHCTpAlMU 3aKOoHa
HE3aBHCHMOIO HACJIEIOBaHUS IPU3HAKOB, MOJENb M JAEMOHCTPALMU  CLEIUICHHOTO
HaclleZIoBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/[pozoduiay.

IIpakTHyeckasi padora «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHHS Yy
TPO30(UITBD».

IIpakTuueckasa padora «l3yueHue pe3ynbTaToB AUTMOPUIHOIO CKPEUIMBAHUSA Y
TPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHoruna u cpensl npu GopMupoBaHuM ¢eHotuna. M3sMeHuuBOCTh
npu3HakoB. KayecTBeHHBbIE M KOJUYECTBEHHBIC IIPU3HAKU. Buabsl HM3MEHYMBOCTH:
HEHACJICCTBEHHAs U HACJIECACTBEHHAS.

MoudukanroHHas n3MeHYUBOCTb. Poib cpenbl B hopMupoBaHUM MOIUGPUKALIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannonHsslii psa u BapuanuonHas kpusast (B.
Horanncen). CBoiicTBa MOU(BUKAIIMOHHON U3MEHYMBOCTH.

I'enotunuueckass u3MeH4MBOCTh. CBOMCTBA T'€HOTHIIMYECKONM W3MEHUYMBOCTH. Buel
TeHOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallUOHHAsL.

KomOunaTuBHass u3MeHUMBOCTh. Meio3 ¥ NHOJOBOM  mpoiecc — OCHOBa
KOMOMHAaTUBHOM HW3MEHYMBOCTU. Ponb KOMOMHATUBHOW M3MEHYMBOCTH B CO3JaHUU
TeHEeTUYECKOTO pa3HooOpas3us B IpejiesiaXx 0THOTO BU/IA.

MyranuoHHasi U3MEHYMBOCTb. BHIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M HMHIYyLHUPOBAHHbIE MYTAallMU. SAepHBIE M LUTOINIA3MaTUYECKHE MYTalLlUU.
ComaTtnueckue W MojoBble Myrauuu. [IpyunHel BO3HMKHOBEHMS MyTaluil. MyTrareHsl U ux
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTallMOHHOIO IIpolecca. 3aKOH TOMOJIOTMYECKUX
psnoB B HacnencTBeHHoW w3MmeHuuBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HAaCJIEACTBEHHOCTD.

Onueenemuka u 3nUSEHOMUKA, PONb INUSEHEMUUECKUX (AKMOPO8 68 HACIe008aHUU U
UBMEHYUBOCU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.



JdeMoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuuer u cxembl: «Buapl U3MEHYMBOCTHY, «Moan(UKAIIMOHHAS W3MEHYUBOCTDHY,
«KoMOuHaTHBHAST W3MEHYMBOCTHY, «Meio3», «OmrogoTBopenuey, «l eHeTHdeckue
3a00JIeBaHMS YeJIOBEKay», «BHIIbI MyTaIuii».

O6opynoBaHue: KUBblE€ U T'epOApHBbIE AK3EMILISAPbl KOMHATHBIX PACTEHUM, PUCYHKH
(oTorpadum) KUBOTHBIX C PA3TUIHBIMU BHIAMHU U3MEHYHBOCTH.

JladbopaTtopnas pabora «lccienmoBaHue 3aKOHOMEPHOCTEH MOJAM(PUKAIMOHHOMN
n3MeH4YuBOCTH. [locTpoeHre BapraliMOHHOIO psiJia M BApUALIMOHHON KPUBOM.

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIPENIapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kaprnornn yenoseka. MexayHapoaHass mporpamma HCCIEIOBAaHMS F€HOMa 4YeJIOBEKA.

MeTtoant HA3Y4ECHUS TCHETUKHU 4eI0BeKa: TeHCAIOTHYCCKHIA, OJIN3HEIIOBBIH,
IIUTOTCHETUUCCKU, MONYJIALIMOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-T€HETHYECKU.
CoBpemMenHoe OTpeeIeHUE TeHOTHIIA: MOJITHOTEHOMHOE CEKBEHHPOBAHUE,

TeHOTHITUPOBaHKE, B TOM uucie ¢ nomonisto [11P-ananu3a. HacnenctBennbie 3a0o0eBaHus
yenoBeka. ['eHHbIE W XpOMOCOMHBIE OO0JI€3HM 4YenoBeKa. boJie3HW ¢ HacleACTBEHHOMN
MIPEAPACIIONOKEHHOCThIO. 3HAUCHUE MEUIIMHCKON T€HETUKH B MPEJOTBPAIICHUN U JICUCHUH
TEHEeTUYECKUX  3a00JIeBaHHWI  YeloBeKa. MeEIUKO-TeHeTHUYeCKOe  KOHCYJIbTHPOBAHUE.
CrBosoBbI€ KIIETKU. [[OHATHE «T€HETUYECKOTO TPy3a». ITUUECKUE aCIEKThl UCCIEIOBAaHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckue GaxTOpHI MOBHIIIIEHHOW YYBCTBUTEIHHOCTH YeJIOBEKA K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpyXkaromied cpenbl. ['eHeTHdeckas MpeapacrtosioKeHHOCTh
yeJI0BeKa K MaTOJIOTHIM.

JdemoHcTpauuu

Tabmuupl u cxemsl: «Kapuotun dyenoBeka», «MeToabpl 3ydeHUS TEHETUKU YEJIOBEKAY,
«['eneTnueckue 3a001€BaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCITIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanusi U ceIeKIus. 3apoKJACHUE CEIICKIUU U JAoMecTuKauu. Yuenue H. U.
BaBunoBa o lleHTpax IPOMCXOXIEHHUS M MHOTO00pa3usi KyJIbTYpHBIX pacTeHuid. Poiib
CEJIEKIIMU B CO3JaHUU COPTOB PAaCTEHUM M MOPOJ KUBOTHBIX. COPT, mopoja, mTamM. 3aKOH
FOMOJIOTUYECKUX PAJIOB B HacieAcTBeHHOW m3MeHunBocTu H. M. BaBuioBa, ero 3Hauenue
JUTSI CEJICKITMOHHOM pabOTHI.

Meroapl  celeKUMOHHOW  paboThl.  MCKycCTBEHHBI  OTOOp:  MacCoBBIM U
WHJIMBHUAYIbHBIA. DTanbl KOMOMHAIMOHHOW ceJeKuuH. VcmplTaHne mpou3BOAWTENEH IO
notoMcTBy. OTOOp MO T€HOTUIy ¢ MOMOIIbIO OLIEHKH (DEHOTHIA MOTOMCTBA M OTOOp IO
reHOTHIY ¢ nomolnbto aHanmsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNEKIIHMOHHON paboTel. PanmanuoHHbIN U
XUMHUYECKUH MyTareHe3 Kak HCTOYHHK MYTAallMii y KyJIbTYpPHBIX (DOpM OpraHM3MOB.
Hcrnonp30BaHre TEHOMHOTO pEIaKTUPOBAHUS M MeToJ0B pekoMOumHaHTHBIX JIHK s
MOJIYYEHUSI UCXOTHOTO MaTepuaa Jjsl CEIeKIUU.

[Tonyuenune mnonumionaoB. BHyTpuBumoBas ruOpuan3anus. bIM3KOPOICTBEHHOE
CKpelllMBaHue, U MHOpUAUHT. HepoacTBeHHOE CKpelMBaHue, Wi ayTopuauHr. ['ereposuc
u ero mpuyuHbL. lcmonb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas TuOpUIU3aIus.
[Ipeomonenne Oecruiogusi MEXBHUIOBBIX THOPHIOB. J[OCTIIKEHHUS CENEKIHMH pAacTeHU U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3y4eHUE TEHETHUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUH U UX JUKUX
ponuyeil IS CO3MaHUA HOBBIX COPTOB M THOPHUIOB CEITbCKOXO3SMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagienue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBBIX HCUBOMHBIX 8 YESX VIVHUICHUS CYWeCMBYIOUUX U CO30aHUs HOBbIX NOPOO,



JUHULL U KPOCCO8, 6 MOM Hucle ¢ HPUMEHEHUEM COBPEMEHHLIX Memoo08 HAaAYYHbIX
ucciedosanuil, nepedosvix uoetl U NepcneKmueHbIX MexHoI02Ul.

JdeMoHcTpanuu

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsanenxo, b.
JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabmumer u  cxembl: «L[eHTpBI TPOMCXOXACHUS ¥ MHOTO0Opa3us KyIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PAJIOB B HACIEACTBEHHOW M3MEHUMBOCTH», «MeToabl
cesekuumny», «Otnanénnas rudpunuzanus», «Myrareses».

JlabopaTtopnasi paGora «/3ydyeHue COpTOB KYIbTYPHBIX pAcTEeHHUH U IOPOJ]
JOMAIITHUX KUBOTHBIX).

JlabopaTopHas pa6ora «/I3ydueHne METOIOB CEJIEKIIUU PaCTCHUI.

IIpakTHyeckas padora «[IpuBUBKa pacTCHUN».

IKckypeusi «OCHOBHBIE METOIbI M IOCTHXKEHUS CEJICKIIUU PACTEHUN U )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIM Y4aCTOK, B TEIUIMUHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOI0TUSI M CHHTETHYECKAs] OMOJI0T U

OOBEKTHI, MCTOJB3YEeMblE B OMOTEXHOJIOTHH, — KJIETOYHBIC M TKAHEBBIC KYJIBTYPHI,
MUKpPOOPIraHHU3Mbl, UX XapaKTepUCTHKA. TpaaullMOHHas OWOTEXHOJOTHA: XyeOoleueHue,
MOJIyueHUE KHUCIOMOJIOYHBIX TPOAYKTOB, BHUHOJENHE. MUKpPOOUOJIOTUYECKUN CHHTES.
OObekThl MHKpOOUONOTHYECKUX TexHosoruil. IlpousBojacTBo Oenka, aMUHOKHUCIOT U
BHUTAMHUHOB.

CozlaHue TEXHOJOTMH M HHCTPYMEHTOB IIE€JI€HANpaBICHHOIO HW3MEHEHUS U
KOHCTPYHpPOBAaHUS TE€HOMOB C LEJbI0 IMOJIyY€HUS OPraHu3MOB M UX KOMIIOHEHTOB,
CoJIepKalluX He BCTpeyaroluecs B MpUpoie OMOCUHTETUYECKUE TYTH.

Knerounas unxkenepusi. MeTopl KylIbTypbl KJIETOK U TKAHEH PaCTEHUW U KUBOTHBIX.
Kpuobanku. ComaTudeckass ruOpuan3anis U COMaTUUeCKuii amMOpuoreHes. Mcmonap3oBanue
TariouJIOB B CEJIEKIUU pacTeHui. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOJIUKIOHANLHBIX — aumumen 6  meouyure.  VckyccTBeHHOE
OIUIOJOTBOpPEHUE. PEKOHCTpyKIMsA SHUUEKIETOK W KIOHHPOBAaHUE KUBOTHBIX. MeTton
TpaHCIUIAHTAIlUM  SJep KIETOK. lexHwonozuu  0300pOGNeHuUs,  KYIbmMUueUpo8anus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbM)P.

XpoMOCOMHAasi M TeHHas UWHXeHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha W
koHcTpyupoBanue pexkomOuHantHeix JHK. Cozoanue mpanceennvix — opeanusmos.
JIoCTI)KEeHHsT M MEpPCHEKTUBbl XPOMOCOMHOM M T'€HHOM HWH)XXEHEPUH. OJKOJOTMYECKHE H
ATHYECKUE MPOOIEeMbl T€HHOW UHXKEHEPUH.

Menununackue OuorexHosioruu. IloctreHomMHas mmdpoBas wemununa. [ILP-
JMarHOCTHKAa. MeTabOJOMHBIN aHalu3, TeHOIEHTPUYECKUI aHalu3 MpoTeoMa YeaoBeKa Jjis
OLIEHKH COCTOSIHUSI €ro 3J0pOBbs. VCIonb30BaHKWE CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus
paka. 3D-OuoummxeHepus Juid pa3paboTku (yHAAMEHTAIbHBIX OCHOB MEIUIIMHCKHX
TEXHOJIOTUHM, CO3JaHUSl KOMIUIEKCHBIX TKAHEH COYETAaHUEM TEXHOJIOTHM TpPEXMEPHOTro
OMONpUHTHUHTA U cKaPOoIAUHTA Al pelIeHUS 3a1a4 NepCOHAIU3UPOBAHHON MEIUIIUHEI.

CozaHue BEKTOPHBIX BaKIMH C IIENIbI0 OOecreueHus: KOMOMHUPOBAHHOM 3allIUTHI OT
Bo3Oymuteneit OPBU, ycTaHoBieHune MOJEKYASAPHBIX MEXaHU3MOB (DYHKIIMOHHPOBAHUS
PHK-conepxamux BUPYCOB, BBI3BIBAIOIIMX OCO00 OMAacHBIE 3a00NEeBaHUS YeNOBEKa U
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuer u  cxembl: «lcmonb30BaHHE MUKPOOPTaHW3MOB B IPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTrounas unxxeHepus», «I'eHHass HHXEHEPHSI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.



IKceKypenst «bHOTEeXHONIOrUs — BaKHEHNIIasi IPOU3BOJUTENbHAS CHJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:xkieHue 1 pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHHUI B 0M0JI0THH

OpomoumonHas Teopuss Y. JlapBuHa. [lpeanochliky BO3HUKHOBEHHS J1apBHHHU3MA.
JKusHb n HayyHas nestenbHOCTh Y. JlapBuHA.

JBuxymue cuibl 3Bojouuud BujgoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
Pa3MHOXKEHHST OPraHU3MOB, HACJIEICTBEHHAs HM3MEHYHMBOCTh, OOph0a 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunternyeckol Tteopun sBomoruu (CTD). HeiftpanbHas Teopus
sBommonii. CoBpeMEHHasl 3BOJIOLUOHHAs OWOJIOTHs. 3HAY€HHE SBOJIOLMOHHON TEOpUHU B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHcTpauuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiobe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuis! u cxemsl: «CucreMa xuBoit npupoas! (o K. Jlunuero)», «JlecTHuna »uBbIx
cymectB (mo Jlamapky)», «MexaHusm GOPMHPOBAHUS TPUCIIOCOOIECHUN y pacTEHUU H
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapeunay, «Haxoaxu
Y. lapBunay», «Dopmbl 60ps0BI 3a cymecTBoBaHue», «Ilopoasr romyoeit», «MHOTOOOpa3ne
KyIbTYpHbIX (opM KamycTbl», «[lopoasl nomamHux XHBOTHBIX», «Cxema oOpa3oBaHHs
HOBBIX BuAOB (o Y. [lapBuHy)», «CxemMa COOTHOLIEHUS ABIKYIIUX CHJI 3BOJIIOLUNY,
«OCHOBHBIE MOJIOKEHHSI CHHTETHUECKON TEOPHH IBOTIOLIHI.

Tema 2. MUKpo3BOJIIOIMS U €€ pe3yJabTaThbl

[Tonmynsiius kak syeMeHTapHas enuHuna 3BoJiouuu. CoBpeMeHHbIE METOJIbl OLIEHKU
TeHEeTUYECKOTO PazHoOo0pa3us M CTPYKTYphl Nomynsauuii. MismeHeHne reHoGoH1a MOMyIsSIUU
Kak AJIEMEHTAPHOE ABOJIIOIIMOHHOE SIBJICHHE. 3aKOH M'eHEeTH4ecKoro paBHoBecus [[x. Xapaw,
B. Baiin6epra.

DOnemeHTapHbIe (DAKTOPHI (ABWXKYIINE CHUJIBI) 3BOJIONMHU. MyTallMOHHBIN Mpolecc.
KomOunatuBHast usmMeHunBOCTh. [pelid reHoB — ciydaiiHble HEHamNpaBiICHHbIE M3MEHEHUS
4acTOT ajjiesied B momyisaiusax. DPdeKkT ocHoBarels. Dggexkm OYmuliouH020 20pabluIKA.
CHudicenue 2eHemuyecko2o pasHooobpasus: npuyumsl u creocmsus. llposenenue s¢hgexma
opetigha cenos 6 OoMvLWUX U ManblXx nonyrayusax. Murpanuu. W300s81us MOMymIsSIun:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (penpoyKTHBHAS).

EctectBennslit 0T00p — Hampapisomuil ¢akrtop 3Bosionuud. OopMbl €CTECTBEHHOTO
otOOopa: ABMKYIIUN, CTAOMIH3UPYIOIINMA, pa3pbiBalomnuil (Iu3pynTuBHbIi). [TomoBoii ot6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OPraHU3MOB KakK pe3yabTaT MHUKPO3BOIIOIUHU. BO3HHKHOBEHHE
npucnocobieHnii 'y  opraHu3moB.  Apomopdosbl  u  uamoamanTanuu.  [Ipumepsr
MPHUCTIOCOOTIEHU Yy OpraHu3MoB: Mopdosiorndeckue, (PpU3noIorudyeckre, OMOXUMHUYECKUE,
noBeaeHYeckue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bup, ero kputepuu u crpykrypa. BunoobpazoBaHue kak pe3yiabTaT MHUKPOIBOJIOLMH.
W3omsuus — kimodyeBoi ¢akTop BUpooOpazoBaHus. Ilytm m cnocoObl BHI000pa3oBaHMSL:
ajuionaTpuyeckoe (reorpaduyeckoe), CHUMMATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumiouan3anus, rudpuau3zanus). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BONIONMOHHON OWoOJOrMM B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6ropazHooOpasrss. MUKPOIBOJIONUSA U KOBOJIOLUS Mapa3UTOB M UX X03s5€B. MeXaHU3MBbI
(hopMHUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanuu



[Hoptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuier 1 cxembl: «MyTalmoHHas U3MEHYHBOCTBY, «l[lomynsiuoHHasi CTPyKTypa
BUJa», «Cxema MposBIeHHUsS 3aKkoHa Xapau—BaiinOepray, «/[Buxkymiue CHIIBI 3BOJIOIHN,
«KOJIOTHYECKasi M30JIHS MONMYIALUN ceBaHCKOU (openny, «I'eorpadudeckass U30IAIUSL
JUCTBEHHUIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoil», «llonmynsiuuoHHBIE BOJIHBI
YHUCJIEHHOCTH XUIIHUKOB U KEpTB», «Cxema JeMCTBUS €CTECTBEHHOIO 0TOOpa», «PopMbl
O00prOBI 3a cymiecTBOBaHUEY, «MHIYyCTpUANBHBIA MenaHu3M», «KHWBBIE HCKOMAEMBICY,
«[lokpoBuTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemynpexnaromas okpacka >KMBOTHBIX»,
«DU3N0IOrNYECKUE ajanTanuny, «I[IpucnocoOneHHOCTb OpPraHu3MoOB u eé
OTHOCUTENBHOCTbY, «Kputepuu Buaa», «Buapl-nBoiiHukn», «CTpyKTypa BUAa B MPUPOJAE»,
«Cnocob6b1  BumooOpazoBanus», «l'eorpaduueckoe BuIOOOpa3zoBaHuWE TPEX  BHUJOB
JaHABIIIEH», «DKOJIOIrHYECKOe BUI000pa30BaHNe BUJIOB CUHUL, «[lonumiuonasl pacTeHU»,
«KanycTHo-peneuHslii ruOpum.

O6opynoBanue: repbapuu pacTeHUH, KOJUICKIIMA HACEKOMBIX, Yydelia MTHI] U 3Bepeit ¢
MpUMepaMu Pa3IMYHbIX MPUCTIOCOOIEHUH, yydena NTHI] U 3Bepel pa3HbIX BHUJIOB, repObapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladbopaTopnas padora «lIpucrnocoOneHuss OpPraHU3MOB W WX OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThI

Metonpl u3yueHuss MakpodsBosronuH. llaseoHTonornueckue MeTOAbl HM3YyUEHHS
sBosmonnu. [lepexonnpie Gopmbl 1 PUIIOTEHETHUECKHUE PSAAbI OPraHU3MOB.

buoreorpaduueckne meroapl uzydeHus sBojtonuu. CpaBHeHue Giopsl U GdayHbI
MaTepUKOB U OCTpoBOB. broreorpaduueckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHUE W CPAaBHUTEIBHO-MOP(HOIOTUYECKUE  METOAbl  M3YyYCHHS
3BOJIIOLMHU. |'eHeTHYeCKre MEXaHU3MbI 3BOJIFOIIMM OHTOIE€HE3a U MOSIBJICHUS 3BOJIIOLMOHHBIX
HOBILECTB. [ OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3MBI.
MouekynsapHO-TeHeTHUEeCKHe, OHMOXMMHYECKHEe W MaTeMaTH4eCKHEe METOJbl HM3y4eHHS
sBosmonuK. ['omonoruynsie renbl. COBpeMEHHBIE METOAbl MOCTPOCHUSI (PUIOTEHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWiia) OHBOMIONMHU. [Ipunyun cmenvl GyHKYULL.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIIH.

JdemoHcTpauuu

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

Tabmuier u  cxeMbl: «®DUIOTEHETHUECKUN DS JIOWIAAN», «ApPXEONTEPUKCY,
«3Bepo3yobie smepbl», «Cteronedansy, «Punnoputs», «CeMeHHbIE NANOPOTHUKUY,
«buoreorpadguueckue 30HbI 3eminy», «lpeiid KoOHTUHEHTOBY», «Penuktol», «HauanbHbIe
CTauu HMOPUOHAILHOTO PAa3BUTHUSI IMO3BOHOYHBIX JKMBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTUYHBIE OpraHbl», «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHbBIE HAOOPHI YEIOBEKA U
muMnanse», «[ 1aBHble HapaBIeHUS 3BOTIOLNUNY, «OO0IINe 3aKOHOMEPHOCTH IBOJIOLIUI.

OO6opynoBaHue: KOJUIEKLUH, TepOapuy, MyISDKM MCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJSKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKICHUS KU3HU Ha 3emie. AOMOreHe3 M HaHCIepMus.
JloHay4HbIe MPEICTABIECHUS O 3apOXKACHUU >KM3HU (KpealmoHu3M). ['unore3a mocTossHHOTO
CaMO3apOoXKJIeHUs XHU3HU U e€ ompoBepkeHue omnbitamu @. Pemu, JI. Cnannanunanu, JI.
[Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIIOTHS.



OcHoBHBIE 3Talbl HeOopraHuuyeckod sBomonuu. IlnanerapHas (reosioruueckas)
HBOJIIOIUS. XHUMHUYECKash HBOJIONMSA. AOHMOTCHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3
Heopranudeckux. OneiTr C. Munnepa u I'. FOpu. O6pa3oBanue moaumMepoB U3 MOHOMEPOB.
KoanepBatnas rumote3a A. 1. Onapuna, rumote3a nepBuuHoro Oymsona Jx. XompaeiiHa,
reHerudeckas rumnoteza . Mémnepa. Pu6osumer (T. Yek) u rumoreza «vupa PHK» V.
I'unbepra. DopmupoBaHre MEMOpPaH U BOSHUKHOBEHHE TIPOTOKIECTKH.

Uctopusa 3emnum u Meronpl €€ wusydeHus. lckomaemble OpPraHM4eCKHE OCTATKH.
I'eoxpononoruss u e€ wMeroasl. OTHOcUTENbHAsT U a0COJIOTHAs I'€OXPOHOJIOTUS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

Hauanenable 3Tanbl OpraHuyeckoil sBosonuu. llosBiieHHME W 3BOJIOLHS MEPBBIX
KJIETOK. OBousionusi Merabonn3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMeHHbIE
MUKpOOHbIE OMOIUIEHKM KakK aHajor MepBbIX Ha 3emie coobmiectB. CTpoOMaTOJUTHI.
[IpoxapuoTsI M SyKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOMOTeHe3). DBOJIIOLMOHHOE TPOUCX0XKAEHNE BUPYCOB.
[IpoucxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TI'pYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUHU BBICHIUX pacTeHUi. OcHOBHBIE apoMOp(03bl paCTEHUI.
Beixon pacrenmii Ha cymy. [losiBaeHME CHOpPOBBIX PACTEHMM M 3aBOCBAHUE WMH CYILH.
Cemennble pacTeHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3TaIlbl BOJIIOIMH KUBOTHOTO MUpa. OCHOBHBIE apoOMOP(O3bl KMBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — TOSBIIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOp/0BbIe KUBOTHBIE. JKU3Hb B BoJe. DBOJIOLUS 1M03BOHOYHBIX. [Iponcxoxaenue ampuouit
u pentunuil. [Ipoucxoxaenne miaexkonutaomux 1 ntul. [punnun kimoueBoro apomopdosa.
OcBoeHnne 0ecrno3BOHOYHBIMU M IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3zBuTre xu3HM Ha 3emiie MO 3paM W TMEpHOJIaM: apXxeu, MPOTEpO30i, MaIeo30MH,
Me3030#, KaifHO30#. OOmias XapakTepuCTHKa KiIuMaTa ¥ T'eOJIOTHYECKHX IPOIIECCOB.
[losiBneHne W pacuBeT XapaKTepHBIX OPraHuW3MOB. YTieoOpa3oBaHHE: €ro YyCIOBUS U
BIIMSIHUE HA Fa30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS — 3KOJIOTHUECKHE KPU3UCHI ITpomyioro. [Ipuyuunsl u crieacteus
MacCOBBbIX BRIMUPaHUii. COBPEMEHHBIN IKOJOTHUYECKUNA KPHU3HUC, €ro ocoOeHHoCTH. [Ipobiema
coxpaHeHus: 6MopazHooOpasus Ha 3emiie.

CoBpemeHHast cucTeMa OpraHudyeckoro wmupa. [lpuHIMIBI — KIaccHUpUKaUU
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPraHNU3MOB.

JdemoHcTpauuu

[Toptpetrsr: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. U. OnapuH,
Jx. Xonaeitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo
M3YUYEHUIO CaMOo3apoxaeHusl xu3Hm», «Cxema ombitTa C. Mumiepa, I'. IOpu», «Otansl
HEOPraHu4YecKou 3Boouun», «l'eoxpoHonorunueckas wmkana», «HaudanpHble sTamnsl
opranuueckoi spomroruuy, «Cxema 00pa3oBaHUsS JSYKapuoT MYTEM CHUMOUOTEHEe3ay,
«Cucrema xuBOM mpupoab», «CtpoeHue Bupyca», «ApomMop}o3bl  paCTCHHID»,
«Punnoduter», «OTHOKIETOUHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN», «MXu»,
«ITanopoTHukM», «l'0noceMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema
pa3BUTUSA  KMBOTHOIO  MHpay, «ApoMOpdO3bl  KUBOTHBIXY, «IIpocreiimmey,
«Kumeynononoctusie», «llnockue yepBu», «Unenuctonorue», «PeiOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecsy, «IItuupy, «Mnekonuratomue», «Pa3BuTue )KU3HA B apXEHCKOUN Ipey,
«Pa3BuTHEe KU3HM B IPOTEPO3OUCKON dpe», «Pa3BuUTHE XKU3HU B IAICO30MCKOU dpey,
«Pa3BuTHe KU3HM B ME3030MCKOUM 3pe», «Pa3BUTHE KU3HM B KAMHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMa OPraHM4eCKOr0 MUPAy.

Ob6opynoBanue: repbapuu pPacTeHUH Pa3IUYHBIX OT/AEIOB, KOJJICKIMH HACEKOMBIX,
BJI&YKHBIE Tpenaparsl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH UIJIOKOXKUX, CKEIETHI



II03BOHOYHBIX >KMBOTHBIX, Yydeja NTHUI] U 3BEpeH, KOJJIEKLIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryaiabnas nadoparopHasi padora «MojenupoBanue onsiToB Musuiepa—tOpu no
M3YyYEHHIO a0MOT€HHOTO CHHTE3a OPraHMYeCKHX COSAMHEHHI B IEPBUYHOM atMochepey.

JladbopaTopHasi padora «/3yueHue W ONHMCAHME HCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yueHne OCOOCHHOCTEH CTPOEHUS PACTCHHUH pa3HBIX
OTJIEJIOBY.

IIpakTnyeckass padora «/3ydeHre OCOOCHHOCTEH CTPOCHHUS IMO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MEeTOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€HHE NIPEJICTABICHUN O MIPOUCXOK/IEHUH YelloBeKa. Penurno3nsie Bo33peHusl.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBO 4yenoBeka ¢ KMBOTHBIMH. CHCTEMAaTHYECKOE TIOJOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMU: CpPAaBHUTEIBHO-MOP(}OJIOTHUYECKUE,
aMOpHosIoTHYeCKHe, (HU3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeCKre. OTINYHs YeloBeKa OT
KUBOTHBIX. [IpAMOXOKIeHHE M KOMIUIEKC CBS3aHHBIX C HUM HpHU3HaKoB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBuxymue cuibl  (QakToppl) aHTPONOTeHe3a: OHOJOrMYecKHe, COLUaIbHbIE.
CooTHolieHre OHMOJIOrMYECKUX U COLUAIBHBIX ()AKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CcTaaMu  aHTpomoreHesa. PaHHue  denoBekoOOpasHble  OOE€3bSIHBI
(IpOKOHCYINBI) U paHHUE TOHTHABI — OOIIME MPEIKU YeI0BEKOOOpa3HbIX 00€3bsH U JIIOJIEH.
ABCTpaJIONUTEKN — JIBYHOTHE TpEeAKHd Jrojed. YemoBeK yMmenblil, MEepBbIE€ W3TOTOBICHUS
opymuii Tpyna. YenoBek MpsMOXOISAIIANA W TIEPBBIM BBIXOJ Jtoel 3a mpenensbl AQpHky.
UYenoBek reiaenb0eprckuii — oOIuil MpeIoK HEaHIEePTAIbCKOTO YEeIOBEKa W YeIOBEKa
pasymHoro. YenoBeKk HeEaHIEPTAIbCKUM KaK BHUJ JIIOJEH XOJIOJHOrO KiuMara. YemoBek
Pa3yMHBIl COBPEMEHHOIO THIA, JIEHUCOBCKMN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u majgeoreHOMHKA.

DBOJIIOLUS COBPEMEHHOTO 4esioBeka. EcrecTBeHHBI O0TOOP B MOMYJIAIMAX YelOBeKa.
MyranuoHHbli pouecc u noaumMopdusm. [lonynsuoHHbIE BOJIHBL, Ipei() TeHOB, MUTpaLIHs
1 «3(h(heKT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacol. [lonarue o pace. bonbiiue pacsl: eBporneouanas (eBpasuiickas),
aBCTPAJIO-HErPOUAHAS (PKBAaTOpPHANbHAS), MOHIOJIONIHAs (a3MaTCKO-aMepHuKaHcKas). Bpems
U IIyTH pacCeleHUsl YeJoBeKa M0 IaHere. EnumHcTBO 4enoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3ma. [IpucnocoOieHHOCTh dYenoBeKa K Pa3sHbIM  YCIOBUSIM
OKpyxarei cpeapl. Biusaue reorpaduyeckoil cpeasl u npeiida reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIMCUUIUIMHAPHBIE METOJbI B  (hu3nueckoil (OMOJOrMYecKOol) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ @HTPOIOJOTUS M NAJICOAHTPONOJIOTHUS  YEJIOBEYECKUX  MOMYJISALHUMN.
buocounaneHpie  HccieqOBaHUWA — NPUPOJbBl  yenoBeka. lMccienoBaHwe — KOZBOJIOLMU
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

Ioptpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuier U cxembl: «MeTOAbl aHTPOMONOTHNY», «[ OJIOBHOW MO3r 4YelOoBEKay,
«YenoBekooOpa3Hble 00e3bsHbI, «CKeNeT YeloBeKa U CKeJeT MIMMIIaH3e», «PyIuMeHTsl u
aTaBU3MbD», «J[BHKyIIME CHUIIBI AHTPONOTEHE3a», «IBOJIIOIUOHHOE JIPEBO YEIIOBEKaY,
«ABcTpanonurek», «YenoBek ymensli», «UenoBek npsIMoXondamMi», «/leHucoBckuit
yenosek» «Heanaepranbupl», «KpomanboHIb, «lIpeaku demoBeka», «ITambl HBOJIOIUN
yenoBekay, «Packl uenoBekay.



O6opynoBaHue: MYISDKH OKAMEHEIOCTEH, MPEeaIMETOB MaTepUaNbHOM KYIbTYPHI
MPEIKOB YeJloBeKa, penponykuuu (dotorpaduu) KapTUH C MHUQPOJOTHYSCKUMH U
OUOJICHCKUMH CIOKETaMHU TIPOUCXOKICHUS 4YeloBeKa, (oTorpaduu HaXOJOK HMCKOMAeMbIX
OCTAaTKOB 4YEJIOBEKAa, CKEJIET 4YEJOBEKa, MOJEIb 4Yeperna 4YeloBeKa W uepena LIMMIIaH3e,
MOJIeJIb KUCTH Y€JI0BEKa U KMCTU IMIMMIIaH3€, MOJEIH TOPCa MIPEIKOB YeJIOBEKa.

JlaGopaTtopuass paGora «l3ydeHne OCOOCHHOCTEH CTpPOSHHs CKeleTa 4YellOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnueckas padora «3ydyeHue 3K0JIOTMYECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosormss — Hayka O B3aUMOOTHOLICHHSIX OPraHU3MOB H
HAJ0PraHUu3MEeHHBIX CHCTEM C OKpY:Kaloiei cpeaoi

3apoxeHue U pa3BuTue dKosoruu B Tpynax A. I'ymOonbara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tencim, B. H. CykauéBa. Pa3nensr u 3agaun sxosiorun. CBsi3b
9KOJIOTHH C APYTUMU HayKaMHU.

Merto bl akosorun. [lonessie HabMOAEHNS. DKCIEPUMEHTHI B 3KOJIOTUU: TIPUPOIHBIE U
naboparopHble. MojenupoBaHue B OKOJOTMM. MOHUTOPUHT OKpYyXKalolleld Ccpenbl:
JIOKaJbHbIN, pErMOHAJIBHBIN U IJ100aTbHBIN.

3HaueHNe FKOJIOTMYECKUX 3HAHUM JJIs YyeraoBeKa. JDKOJOTHYECKOe MUPOBO33pEHHE KaK
OCHOBA CBA3E€H 4YeJoBeYecTBAa C MpHUpoAod. POPMHpPOBAHHME 3KOJOTHMYECKOW KYJIbTYphlI U
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

[optpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. ['exkens, A. Tencnu, B.
H. Cykaués.

Tabmuier m  cxeMbl: «Pasmenbl  skojorumy, «MeToasl dkojorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEH CPEbI».

JlaGoparopHas padora «/3yueHne MeTOJJ0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl U cpeaa 00MTaHUS

Oxosiorndeckue (GakTOppl M 3aKOHOMEPHOCTH uWX JnedctBus. Kiaccudukarus
IKOJIOTUYECKHX  (haKTOPOB: aOMOTHYECKHE, OWOTHYECKHEe, aHTpororeHHsle. OO0mme
3aKOHOMEPHOCTHU JIEHCTBHS dKOIoTHdYeckux dakropoB. [IpaBuno muaumyma (K. [lnpenrens,
10. JIubux). TosepaHnTHOCTH. DBpUONOHTHBIC U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue (akroppl. CBeT Kak dKojormyeckuid Qakrop. JlelicTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHE TPYIIbl pPAacTeHUH U
YKUBOTHBIX [0 OTHOLIEHUIO K cBeTy. CUrHalIbHasA pojib cBeTa. POTONEPUOIN3M.

Temnepartypa kak skosiornyeckuil (akrop. JlelicTBue Temmeparypsl Ha OpPraHU3MBbI.
[lolikunorepMHble U TOMOWOTEPMHBIE OPraHU3MbL. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBI.

BrnaxnocTth kak sxonoruueckuit paxrop. Ilpucnocobnenus pacteHuii K NOAepKaHUIO
BojgHoro Oananca. Kmaccudukanus pacteHuil mo otHomieHuto kK Bojae. [IpucnocobneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenbl obuTaHuss OpraHU3MOB: BOJAHAS, Ha36MHO-BO3/yIIHAsI, TIOYBEHHAs, TTTyOMHHAs
MOANOYBEHHAsI, BHYTpUOPTaHu3MeHHas1. DU3NKO-XUMHUYECKHEe 0COOCHHOCTH cpej] 0OUTaHus
opranu3moB. [IpucnocobaeHnss Opranu3MoB K KU3HU B Pa3HBIX Cpeliax.

buonorunueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W T'OJUYHBIE
puT™MBL. [Iprcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HM.

XKuznennsie popmbl opranu3mos. [lonstue o xxuszHeHHOM Gopme. KuzHeHHbIe (o pmbl
pacTeHMi: NepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBbl, OJAHOJIETHUE TPAaBBI.
XKuzneHusle (opMBblI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH
CTpOEHHUs ¥ 00pa3a KU3HU.

buotnueckue Qakroppl. Buasl OMOTHYECKMX B3aMMOJEHCTBHMH: KOHKYPEHLUS,
XHUIIHUYECTBO, cuMOMO3 u ero Qopmbl. [lapasutusm, Koomepauusi, MYyTyallu3M,
KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxJeOHu4ecTBO). Herpoduueckue B3aumoaecTBus



(Tormmueckue, (opuueckue, pabpudeckue). 3HaYCHUE OMOTUYECKHX B3aWMOJCUCTBHMA s
CYIIIECTBOBAHUS OPTaHU3MOB B cpejie 0OuTaHus. [IpUHITNI KOHKYPEHTHOTO UCKITFOYCHHUS.

JdeMoHcTpanuu

Tabmumer u cxeMbl:  «OKojormdeckue  GakTopel», «CBETOBOM  CHEKTpY,
«IKOJOTUYECKUE TPYIIbl JKUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOAHOKPOBHBIE KMBOTHBIC», «DU3HOJOTUYECKUE ATANTAIlMN KUBOTHBIX,
«Cpenpl  oOWTaHus oOpraHu3MoB», «buonormdeckue putMmb), <«KH3HEHHBIE (OPMBI
pactenuit», «Ku3HeHHbIE (OPMBI KUBOTHBIX», «DKOCHCTEMAa MIUPOKOJIMCTBCHHOTO JIECay,
«JkocucreMa XBoWHOTO Jseca», «llemn mnurtanus», «XumHuuectBo», «llapazutuzmy»,
«Konkypenmusny, «CumoOnos», «KommeHncamuzm.

ObopynoBanue: repOapuu pacTEHUN U JKUBOTHBIX, MPUCIIOCOOJEHHBIX K BIHSHUIO
pPa3IUYHBIX AKOJOTHYECKHX (AKTOpOB, TepOapuu CBETOJIOOMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCTUBBIX PACTCHUH, CBETOIIOOMBEIE, TEHETIOOMBBIE  TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUICKIIMH TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMUBBIX
pacTeHuii, yydena NTUL U 3Bepei, repOapuM pacTeHUN, OTHOCSIIMXCS K TUTPOQUTaM,
kcepoduram, me3oduTaM, KOMHATHBIE PACTCHUS JAHHBIX TPYIMI, KOJUICKIUU >KUBOTHBIX,
0OMTAIOIINX B Pa3HBIX Cpe/Iax, TepOapru U KOJUICKIINH PACTCHUM M KUBOTHBIX, 00JIaJar0IINX
yepTaMu TPHUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUN KWU3HH, repObapuu u
KOJUICKIIUM PACTCHUH M KWUBOTHBIX PA3JTUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU >KHUBOTHBIX,
YYaCTBYIOIINX B PA3TMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTopHasi padora «BbIsIBIeHHE TPHUCTOCOOICHUI OPTraHU3MOB K BIIUSHHUIO
CBETa.

JladbopaTopHasi padora «BbIsIBICHHE TPHUCIOCOOJICHHI OPTraHU3MOB K BIHSHUIO
TEMIIEPATYpPbI».

JlabopaTopHasi pa6oTa «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHUW M3 Pa3HBIX MECT
oOUTaHU.

Tema 8. IkoJ10rusi BUOB U MOIYJIS U

DKOJIOTUYECKHE XapakTepucTuku mnonynsuuu. [lomynsmus kak —Ouosiornyeckas
cucteMa. Ponb HeOTHOPOAHOCTH cpefbl, PU3nUecKux 0apbepoB M OCOOECHHOCTEH OHOJIOTUH
BUJIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI Monyisiuil. OCHOBHbBIE MTOKa3aTeIn
MOMYJISALIMKA: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M IOJIOBAsl CTPYKTYpPa, POXKIAAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTpPALIUSI.

DKoJlornuyeckas CTpykTypa nonyiasiuuu. OneHka YMCIEHHOCTU Nomyssauuu. /nHamuka
MONMyJsALMM W €€ peryinsiuusa. bHOTMYeCKMi NOTeHUHal nomyssauud. MoaenupoBaHue
JUHAMUKU Tnomyssiiuu. KpuBble pocTa YMCIEHHOCTH NONyiasuuu. KpuBble BbDKMBaHUS.
Perymnsiiuss 4ucieHHOCTH NOMYNSUUN: poyib (AKTOPOB, 3aBUCAIIUMX M HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsitne 00 sKkonoruueckoil Humie BuAa. Mectoobutanue. MHoromepHas MoOJEb
skonorunyeckor Humu Jx.M. Xatunacona. Pazmepsl skonornyeckor HUIM. [loTeHmanbHas
Y pealn30BaHHas HUILU.

Bun xak cucrema nomynsuuid. Apeanbsl BUIOB. BuUIbl M UMX KU3HEHHBIE CTPATETUU.
DKOJIOTHYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MWIrpaluil >KUBOTHBIX. bHOJOrnueckue WHBA3HU
YyXKE€POIHBIX BUOB.

JdeMoHcTpanuu
[Hoprper: Jx. U. XaTunHCOH.
Tabmuist u CXEMBI: «IKOJIOTUYECKHUE XapaKTepUCTUKU MOIYJSALANY,

«IIpocTpaHncTBeHHass CTpyKTypa MONyIsuun», «Bo3pacTHble NHUpaMUAbl MOMYJISALMN,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3€MJIM Pa3IMYHbBIMU OpraHusMammu», «Monjenb
skonoruyeckol Humu Jx. . XaTunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUHU KUBOTHBIX.



JlaGopaTopnas padora «[IpucrocobneHns CeMsiH paCTEHHI K PacCeIeHUIO.

Tema 9. Dxoj10rus co061eCTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieno3 u ero crpykrypa. CBs3UM MeX1y OpraHU3MaMu B
ouoreHose.

Okocucrema kak OTkpbiTass cuctema (A. Jx. Tencnu). @yHKUMOHAIbHBbIE OJOKHU
OpPraHu3MOB B DKOCHCTEME: MPOIYLEHTH, KOHCYMEHTHI, PEAYIeHThI. Tpoduieckne ypoBHH.
Tpoduueckue nenu u cetn. AOGoTHUECKUE OJI0KK dKOcHCTeM. [10UBBI M MITBI B DKOCHCTEMAX.
KpyroBopoT BelecTB U OTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE IOKa3aTelIM »HKOCHUCTEMbl. buomacca M npoAyKius. DKOJIOTUYECKHE
MUpaMU/Ibl YUCell, OMOMACChl U SHEPTUH.

Junamuxa  skocucmem.  Kamacmpoguueckue — nepecmpouixu.  @Puykmyayuu.
HanpapiieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHbIE U BTOpPUYHbBIE
CYKIIECCUM W WX HNPUYMHBL. AHTpPONOreHHbIE BO3JEHCTBUS Ha cykueccuu. KinmmakcHoe
coobiecTBo. bruopasHooOpa3ue u MojHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOO0IIIECTB.

[Ipupoanbie S3KOCUCTEMBI. JKocucmembl 03€p U peK. IKocucmemvl MOpeli U OKeaHO8.
OKkocucmemvl mynop, 1ecos, cmenetl, nyCmoiHb.

AHTpPOIIOTEHHBIE HJKOCUCTEMBI. ArposkocucTema. ArpoueHos. Pazmuuusa Mexay
AHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucTteM. [oponckas d¢uopa u
¢ayna. CuHaHTponU3alusl ropoACKol ¢ayHbl. buonornyeckoe n Xo3gHCTBEHHOE 3HAYCHHE
arpo3’KoCUCTEM U YpPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUH OpPraHU3MOB B
aKocucTeMax. Poib Kackaonozo sggexma u 8uU008-30upuxamopos (Kuouesvix 6udos) 6
Qyukyuonuposanuu sxocucmem. IlepeHOC HSHEPrUM U BEIIECTB MEXIY CMEKHBIMU
SKOCUCTEMAMHU. YCTOWMYMBOCTH OPraHU3MOB, TMOMYJALMHA W SKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3IECHCTBUN.

Mexanusmol  6030eticmeusl  3aepA3HEHUNl  PA3HLIX MUNO0E HA CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO2UUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 68030€eicmaus. MeToJ0JI0rsl MOHUTOPUHIA €CTECTBEHHbIX
Y aHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. 1. Tenciu.

Tabmuupel u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCHCTEMA IIHPOKOJIMCTBEHHOTO
jeca», «IJKocuUcTeMa XBOMHOro Jseca», «®DyHKIHOHAJIbHBIE TIpPYIIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemectB B 3kocucteme», «llemum nuranus (mactOuuiHas,
JETPUTHAs)», «IKOJIOrHYecKas MUpaMua Yucem», «IKoJIoruyeckas nupaMmuia OuomMacco»,
«JKoJjoruueckas nupamuzaa sHeprun», «Ob6pasoBanue 6o0s10Ta», «llepBUuHas CyKueccus»,
«BoccranoBieHue jeca nocie noxapa», «9KocuctemMa o3epay, «ArpoueHos», «Kpyrosopor
BEIIECTB U MOTOK SHEPTUU B arpolieHo3e», «IIpumepsl ypboskocucTemy».

Ob6opynoBaHue: repoapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uyuesa NTHIl U 3BEpeH,
rep6apuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTuuyeckas padora «/3yyeHue u onucanue ypo03KOCHUCTEMBI».

JlaGopatopHass  paGora  «M3ydyeHue  pa3HOOOpa3wsi  MEJIKHX  IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX JKOCUCTEMAX).

IKCKypeust «IDKCKypCcHsl B TUIIMYHBIN OnoreoneHos (B 1yopaBy, Oepe3HsK, eIbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

JKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TEIIIMYHOE X03SHCTBO)».

Tema 10. buocdepa — rinodanpHas IKocucTeMa

buocdepa — obmiennanerapHas 060104ka 3eMIIH, I/I€ CYLIECTBYET WM CYIIECTBOBAJIA
xu3Hb. Pa3BuTue mnpexacraBieHuil o Ouocdepe B Tpymax . 3iocca. Yuenue B. .



Bepnajackoro o 6uocdepe. Obnactu 6uochepsr u e€ coctas. KuBoe BemecTBo omocheps u
ero QyHKIUH.

3akoHOMEpHOCTH  cymiecTBoBaHUs  Omocepsl. OcobenHoctn  Omocepbl  Kak
rio0anbHOM SKocHcTeMbl. JlnHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTs! BemecTs u
OMOTEOXMMHUYECKUE IUKITBI (YTaepoia, a3oTa). PUTMUYHOCTH sBIeHMI B Ouocdepe.

3onanpHOCT OWochepbl. [lonsitne o Oumome. OCHOBHBIE OWOMBI CYIIH: TYHIpA,
XBOWHBIC Jieca, CMEIIaHHBbIE WM UIMPOKOJIHMCTBEHHBIC JIeCa, CTENH, CABAHHBI, ITYCTHIHH,
TPOIUYECKHE Jieca, BEICOKOTOPhs. Kitmmat, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CtpykTypa W QYHKIHS XUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TOTEHIHMAIa H
orocdepHbIX QYHKIHH.

JdeMoHcTpanuu

[optpertsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubpt u cxembl: «['eochepsr 3emmm», «KpyroBopor azora B TpuUpoOje»,
«KpyroBopot yriaepona B mpupone», «KpyroBopor kuciopoaa B mpuponae», «Kpyrosopot
BOJBI B TIpupoie», «OcHOBHBIE OMOMBI cymny, «KinnmMmarndeckue mosica 3emim», «TyHIpay,
«Taiira», «Cwmemanssiii jgec», «lllupokomucrBennsiii necy, «Cremby, «CaBaHHaY,
«IIycTeiHsay, « Tponuueckuit gecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI M HMX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHue BO3QyIIHOM cpenpl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPOTIOTEHHOE BO3JCWCTBME HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIMIIBI OXpaHbl MpHpoabl. KpacHbie
kaurn. Ocob6o oxpansembie npupoansie Tepputopun (OOIIT). Bboranwyeckue cambl u
300JIOTUYECKUE TTapKH.

OcHOBHbIE MPHUHIMIIBI  YCTOWYMBOIO  pPa3BUTHUSL  4YEJIOBEUYECTBA U  MPUPOJBI.
PanmonanbHO€ MPUPOAONOIB30BaHNE U COXPAHEHHE OMOJIOTHYECKOT0 pa3HOOOpa3us 3eMIu.
OO0mmue  3aKOHOMEPHOCTH  TJIOOQJIBHBIX  AKOJOTHYECKHX  Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KpPHU3HCa U €ro BEPOATHBIE MMOCIICCTBUSI.

Pa3BuTHe METOJOB MOHUTOPUHIA Pa3BUTUS OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccnedoganus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
oHepeemuke.  buonoeuueckoe  paznoobpazue  u  ouopecypcvl.  Hayuonanvnvie
ungopmayuonHvle cucmemsl, obecneuusaoujue O0OCMyn K UHGopmayuu no cOoCMOAHUIO
omoenbHuIX 8U008 U Ixocucmem. OcHOBbL FIKOpeabUIUmMayuu IKOCUcmem U cnocobos bopvovl
¢ buonogpesicoeHuamuy. Pekoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdeMoHcTpanun

Tabmuielt u  cxembl: «3arpsisHeHHe atMocdepb», «3arps3HeHue Tuapocheps»,
«3arpsizHenue TouBb», «[lapHukoBbii 3PdexT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUNY», «MOoJenu yrnpaBisieMOro MUpay.

Ob6opynoBanue: (oTtorpaduu oxpaHseMbIX pacTeHUH U IKUBOTHBIX KpacHOW KHHUTH
Poccuniickoit Oenepanuu, Kpacnoit KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MU
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OOyYarOIIMMUCS
IIPOrpaMM CpeIHEro oOuIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B crpykrype JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS NPOrpaMMbl IO OHOJIOTHH
BBIJICTICHBl  CIICAYIOIIME COCTABIIIOUIME: OCO3HAHWE OOYYarOIIMMHUCS  POCCHICKON
Fpa)KHaHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTUIO, CaAMOCTOATCIBHOCTH U
CaMOOIIPENIENICHNI0, Hanuuyue momusayuu K OOy4EeHHIO0 OHOJIOTUH, yeleHanpasienHoe
pazeumue BHYTPEHHUX YOEXKICHUM JUYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJUIMI pa3BUTUSL OMOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb
00yJaronmMxcsi PYKOBOJCTBOBATHCSI B CBOCH JIEATETLHOCTH I[EHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, IPUCYIIIUMHU CUCTEME OMOJIOTMYECKOTO 00pa30BaHUsl, Hanuyue npasoco3sHanusl
9KOJIOTUYECKOU KYJIBbTYPBI, CHOCOOHOCMU CIMAaBUumMb TETTU U CTPOUTH )KU3HEHHBIE TUTAHBL.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHUS MPOrpaMMbl IO OHOJIOTHM JIOCTUralOTCs B
C€INHCTBEC yqe6H0171 U BOCHHUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPAAWMLIMOHHBIMH
pOCCI/II\/’ICKI/IMI/I CONMOKYJIbTYPHBIMMU, HCTOPUYCCKUMU n AYXOBHO-HPaBCTBEHHBIMU
HCHHOCTAMMU, IIPUHATBIMU B O6H.[€CTB€ InpaBujIaMi U HOpMaMHU MMOBEACHHUA U CHOCO6CTBYIOT
mporeccaM CaMOTIO3HAHHUs, CaMOBOCIHUTAHWUS W CaMOPA3BUTHs, Pa3BUTHS BHYTPECHHEU
MO3WIHH JUYHOCTH, IAaTPUOTU3MA U YBAXKCHUA K 3aKOHY U IIPABOIOPAAKY, UCTIOBEKY TpyJda U
CTapuieMy IOKOJICHHIO, B3alMHOIO YBa)KE€HHUs, OEpEKHOr0 OTHOLIEHUS K KYJIbTYpHOMY
HACJIEIUIO U TPAJUIKSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, npupoie u
OKpYKarolleu cpene.

JIndHOCTHBIE pe3ylbTaThl OCBOEHUA YyueOHOro mpeamera «buonorus» IOKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh 0OYYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3UIMEH JIMYHOCTHU, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAlWid, MO3UTUBHBIX
BHYTPEHHUX YOEXKJECHUN, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTAM POCCHIICKOTO
oO11ecTBa, pacIIMpEeHUE )KU3HEHHOTO OIBITA U OMBITA JESITEILHOCTH B MPOLIECCE pealn3auu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEILHOMN 1€ATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAXKJAHCKON MO3UIUH OO0y4yalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUHCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX INpaB U OOsA3aHHOCTEH, yBakKeHHE 3aKOHa U
MIPaBOIIOPSIIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOW MAEATETbHOCTH TPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUU Y4eOHBIX U TO3HABATEIbHBIX 3a7ay, BBIMIOJHEHHUH OHOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpEAENATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHUIO K SBICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YYMTHIBaTh B CBOUX JIGUCTBUAX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSL JIOAEH C pa3HbIMH YOESKIEHUSMHU, KYIbTYPHBIMH IIEHHOCTSIMH U
COIIMANIEHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOTO BBIMOJTHEHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIEAOBATEIbCKUX 3aJau, YBKHUTEIHHOTO OTHOIICHHUS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TyMaHUTapHOMN M BOJIOHTEPCKOM NIEATENBHOCTH;

2) NaTpHOTHYECKOT0 BOCIIUTAHUSA:

chOpPMUPOBAHHOCTh ~ POCCHUICKON  TPaXIAHCKOH HWIACHTUYHOCTH, MNATPUOTH3MA,
yBaXXEHUsSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTHU mepea PoanHoM, ropaocTu 3a cBoi



Kpai, cBOXO PonuHy, CBOM S3BIK U KyJIbTYpY, IPOLUIOE M HACTOALLEE MHOTOHALMOHAIBHOIO
Hapoja Poccun;

LIECHHOCTHOE OTHOIICHUE K TMPUPOJHOMY HACICAUI0 M MaMSATHUKAM MPHUPO/IBI,
JTOCTIKeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUCKHX YyYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHY, TIOHUMAaHUsl 3HAYCHUS OWOJIOTMH B IO3HAHWUU 3aKOHOB NPHPOJBI, B KH3HU
YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

uaciHas yOSKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amure (OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CYyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CIOCOOHOCTh ~ OILIGHMBATh CHUTYallMl0 W TMPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBHHM C TPAJAULIUSIMHU
Hapo 0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWEe K MHpPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO |
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIIEHHUI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) d¢u3uyeckoro BocnUTAHMS, (POPMHUPOBAHUA KYJILTYPbl 310POBbA M
IMOLMOHAJIBLHOTO (JIaronoJay4us:

MMOHMMaHWE W peau3amus 370pOBOTO M 0e€30MacHOro obpasza KU3HH (3I0pOBOE
MUTaHUE, COOJI0/IEHUE TUTHEHNYECKUX MPaBU U HOPM, COaTaHCUPOBAHHBIA PEXHUM 3aHATUI
U OTHbIXa, perymsipHas (u3HYEeCKass AaKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHe I[IEHHOCTH MpPaBWJI HHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOIo
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE MOCIEACTBUIM U HENPUSTUS BPEAHBIX MPUBBIYEK (YHOTPEOIECHUS aIKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AaKTHUBHOW  JESATENbHOCTH  TEXHOJOTMYECKOW U  COLMaIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD, IIAHUPOBATH U CAMOCTOSTEIBHO BHITIOIHAThH
TaKyIo JesITeNbHOCTD;

MHTEpEC K pa3nuyHbIM chepam npodeccuoHaTbHON AesITeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBII BBIOOp Oymymieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO U cCaMO00Opa30BaHUIO HA MPOTSKEHUU Beei
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH IIe7IeCO00pa3HOe OTHOIIECHHWE K MPHUPOJEe KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyLIEeCTBOBaHUS;

MOBBIIIIEHUE YPOBHSI SKOJOTHYECKOW KYNbTYpPhl: TPUOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEJCTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aJIHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTeH UX peIIeHHs,;



CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPU HM3YYCHUH OWOJOTHH 3HAHUS U
YMEHHS TIPU PEHICHUH NpoOJeM, CBS3aHHBIX C PANMOHAIBHBIM IPHPOIOTIONH30BAHUEM
(coOroieHre paBwWII TIOBEJICHUS B MPUPOJE, HANIPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B
IKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OnoChephl);

AKTUBHOE HENPUATHE JICHCTBHMA, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOIHON cpele,
YMCHHE MIPOTHO3UPOBATH HeOJIaronpUsTHBIC IKOJIOTUYECKUE MTOCIICAICTBHS
MPEIITPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIMYMe PA3BUTOTO IKOJIOTHYECKOTO MBINIJICHHS], 3KOJOTUYECKONH KYJIBTYPHI, OTBITA
NESITEILHOCTH  JKOJIOTHYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HUMH B
MMO3HABATEIbHONW, KOMMYHHKATHBHOW W COIMAIILHOM IMPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKON JCSITEILHOCTH YKOJIOTHIECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOW TPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHWE  S3BIKOBOM W YHUTATENBCKOM  KYJIBTYpPBl Kak  CpeAcCTBa
B3aMMOJICHCTBUS MEXKTy JTFOJABMH H ITO3HAHUS MUPA;

MMOHMMaHHe CHelUPUKU OMOJOTHUN KaK HayKH, OCO3HaHUA €€ posu B (OPMUPOBAHHUU
palMOHAIPHOTO HAYYHOTO  MBIIIJICHUS, CO3JIaHWU  IIEJIOCTHOTO TMPEACTAaBJICHUS 00
OKPYXaIOIlleM MHpPE KaKk O EJIWHCTBE MPHUPOJIBI, YEIOBEKa W OOIIECTBa, B IMO3HAHUU
MIPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPoOIeM COXpaHSHHS IIPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW  ITMBWIIM3AIIHH:
oOecrieueHHss HOBOTO  yPOBHS  Pa3BUTHSA  MEAMIIMHBI, CO3JIaHUE  TEPCICKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX PEIIaTh PECYPCHBIC MPOOIEMBI Pa3BUTHSI YETIOBEYCCTBA, TTOMCKA
MyTe BBIXOJA W3 TJIOOAIBHBIX SKOJOTHUECKHX NpoOiieM W obecreueHus Iepexona K
YCTOWYMBOMY Pa3BUTHUIO, pPALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOAHBIX PECYpCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUHM OHOJIOTUYECKMX 3HAHUW B LEJISAX MOBBIIIECHUS
oOmeld  KyJIbTyphl, €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM  4YacTH
(YHKIIMOHATIBHOM IPaMOTHOCTH 00yJaromuxcsi, opMUpyeMoil Ipu U3y4eHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJydyaeMble 3HAHUS JJIS aHalu3a U OOBSCHEHUS SIBICHUIMA
OKPY)KAIOILIEr0 MUpa M MPOUCXOISAIIUX B HEM M3MEHEHUH, YMEHHE JielaTh 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (PAKTOB U HMMEIOLIMXCS JAaHHBIX C LEJIbI0 IMOJTYYECHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I PELICHUS
po0JieM B pealIbHbIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAaHHE I[EHHOCTH HAY4YHOH JESITeNTbHOCTU, TOTOBHOCTh OCYLIECTBIISITh MPOCKTHYIO
Y UCCIIEIOBATENbCKYIO IeATEeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWIl MO OWOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpeﬂMeTHLIC PpE3YJIbTaTbl OCBOCHUS yqe6H0r0 npeamMeTa «buojorus» BKIIIOYAIOT:
3HAYUMBIC 1OJIA (bOpMI/IpOBaHI/ISI MHPOBO33pPCHUA o6yqa10m1/1xc;1 MCKIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MeTHBIe) 06H_IeHay‘lHBIe IMOHATHA, OTpaXKaAIIUEC LEIOCTHOCTDb HaquOﬁ KapTUHBL
Mupa u CHCI_[I/I(I)I/IKy MCTOAOB NO3HAHUA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYKax (BeLI_[eCTBO,
OHEPTUs, ABJICHUC, ITPOLICCC, CUCTCMA, Hay‘-IHLIﬁ (baKT, MPUHIUII, TUTIOTE3a, 3dKOHOMEPHOCTD,



3aKOH, TEOpHs, HCCIeJI0BaHUe, HAONIOJCHUe, H3MEpPEHHEe, OJKCIEPHUMEHT H JApYyrue);
YHHUBEpCaJIbHbIE y4eOHbIE JelCTBUA (II03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHbBIE),
obecnieunBaromue  GopMuUpoBaHUE (YHKIHMOHATHHOW TIPAaMOTHOCTH W COIMAIBHOM
KOMIETEHIIMN OOyJaromuxcsi; CIoCOOHOCTh OOyYaromuXcs HCIOJIb30BATh OCBOCHHBIC
MEXAUCLUIITIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE YueOHbIE ACHCTBUS B
[TI03HABATEJILHOU U COLIUAIIBHON ITPAKTHKE.

B pesynbraTe m3ydeHHs OWOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyyaromerocst OyayT chopMUpOBaHbI O3HABATEIbHBIEC YHUBEPCAIbHBIC y4eOHbIC ACHCTBUS,
KOMMYHHMKAaTHBHBIE YHHMBEpPCAJIbHbIE YU€OHBbIE JIEHCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIC
y4eOHbIe ISHCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaMeTHble pe3ynbTaThl OCBOEHUS MPOTrpaMMbl CPETHET0 00IIero oopa3zoBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATHh U AKTyaJIM3UpPOBaTh MpobOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BAaTh MPU OCBOCHHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHHS (aHaIu3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, oOO0OIIEHHs), PaCKPBIBaTh CMBICI OHMOJIOTHMUYECKUX
MOHATUH (BBLACTATh WX XapaKTepHbIE TPU3HAKW, YCTAHABIHMBATH CBSI3U C JIPYTHMHU
MOHATHIMH);

OTIPEIeNIATh LN JAEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIO0JIb30BaTh OMOJIOTHYECKHE MOHATHS A OOBsICHEHHs] (PaKTOB M SIBICHUM >KUBOMN
HIPUPOJIBL;

CTPOMUTH JIOTMUYECKHE PpACCYXJEHHsI (MHIYKTUBHBIC, IECTyKTUBHBIE, II0 aHAJIOIMH),
BBISBJIATE  3aKOHOMEPHOCTH W INPOTHUBOPEUUS B  PAacCMAaTPUBAEMbIX  SIBJICHUSX,
(GopMynHpOBaTh BBIBOBI M 3aKIIIOYEHHUS;

IPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA JUIsl MPEJICTABICHHSI CYILIECTBEHHBIX CBsI3el
U OTHOIICHUH B M3y4aeMbIX OMOJOIMUECKHMX OOBEKTaX, a TakKe MPOTUBOPEYUH pa3HOIro
poJia, BBISBJIIEHHBIX B PA3JINYHBIX MHPOPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peHIEHUs NpoOiaeMbl C Y4€TOM aHaiau3a HMMEIOLIUXCS
MaTepUalIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJIHATH pabOTy B YCIOBHUSX pPEaTbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBHUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TIeHCTBHS:

BJIaJIeTh HABbIKAMM Y4E€OHO-HCCIIEJOBATENILCKOW M  HPOEKTHON  JesATEIbHOCTH,
HaBbIKAMU pa3pelieHusi NpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY
[IOMCKY METOJIOB pELICHUs] NPAaKTUYECKUX 3aJady, NPUMEHEHUIO pa3jIM4YHbIX METOI0B
MO3HAHUS;

HCIIOJIb30BaTh PA3JIUYHbBIE BUJBI IEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpEeTalty, MpeoOpa30BaHNIO0 U MPUMEHEHHUIO B y4eOHBIX CUTYallUAX, B TOM 4HCIe IpU
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IIPOEKTOB;

¢bopMupoBaTh HAy4HBI THUI MBIIUICHUS, BIaJeTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJIAMU;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHON JEATENbHOCTU U
KHU3HEHHBIX CUTYaIUsX;



BBISIBIISITh NIPHUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3MpPOBATH 3a/1ady, BBIJIBUTATH
TUMOTe3y €€ pelIeHUs, HaXOIWTh apryMEHTHl JJIs JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/laBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAJM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud pe3yabTaTbl, KPUTHUYECKH
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHECHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIEJICHANIPABICHHBIN MMOUCK TEPEHOCA CPENCTB M CIIOCOOOB ACHUCTBHS B
podeCcCHOHABHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHWUS B I[IO3HABATEIBHYI0 M MPAKTUYECKYIO OOJIACTH
KHU3HEIEATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TpEJUIaraTh OPUTHHAIBHBIC MOJXOJBI M PEIICHUS, CTAaBUTh
npoOJIeMBI ¥ 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B Pa3IMUHBIX HCTOUYHUKAX HHPOPMAIMH (TeKCTe yueOHOro nocoous,
HAyYHO-TIONMYJISIPHOW ~ JIUTEparype,  OHOJOTHYECKHX  CIIOBapsAX H  CIHPAaBOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHAIU3UpOoBaTh WH(AOPMAIIUIO PA3ITHYHBIX
BAJOB H (QOpPM TPENCTABICHUS, KPUTHYECKH OIICHWBAaTh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPECUYNBOCTE;

(dbopMyTHpOBaTh 3apPOChl W MPUMEHSATh PAa3JIMYHbIE METOJBI NMPH TOUCKE W 0TOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MIPUOOPETATh OTBIT UCIIOIb30BaHMS HHPOPMAIITHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpaTh ONTHUMAIBHYIO (OpMY NpencTaBleHUs OMOJOTHYECKOU
nHpopMaruu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIBI, PUCYHKHU U APYTOEC);

HCIIOJIb30BaTh HAy4YHBIH S3BbIK B KayecTBE CpeACTBa MpH paboTe ¢ OMOJIOrHYECKOM
uHpopmaluen: MPUMEHATh XUMHUYECKUE, (PU3NUecKne U MaTeMaTUYeCKUE 3HaKU U CUMBOJIBI,
dbopmynel, ab0OpeBHUATYpy, HOMEHKJIATypy, HCIOJB30BaTh M MpPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQJIETh HaBBIKAMHM pPACIO3HABAHUA M 3alIUThl HHGOPMaluH, HHPOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHHMKAIIMM BO BceX cdepax >KU3HU, aKTUBHO YYacTBOBAaTh B
JMaNioTe WIK JUCKYCCHHM IO CYHIECTBY OOCYyXKJaeMoil TeMmbl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKa3bIBATh CYXJIECHHUS OTHOCUTEIBHO BBIMOJIHEHUS IMpeAjaraeMoil 3aJayd, Y4YUTHIBATh
MHTEPECHI M COTJIACOBAHHOCTD MO3ULIUN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHHUSA, MOHHUMATh 3HAYCHHE COIUAIBbHBIX
3HAKOB, TPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHTYallMii, yMeTh CMsTr4aTh
KOH(IUKTHI U BECTU MEPETOBOPHI;

BIIAIETh Pa3IMYHBIMU CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBUS, TOHUMATh HAMEPEHUS
JOPYTUX JIOCH, MPOSBIATH YBRXHTEIHbHOE OTHOIIEHUE K COOECeTHHUKY M B KOPPEKTHOM
dbopme hopmynupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJB30BAHHEM SI3BIKOBBIX
CpPEACTB.

2) cCOBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHTHOW M WHAWBHIYaIbHOU pPaOOTHI
MpU PEHICHUH OUOJOTHYECKOW MpOoOIeMbl, 00OOCHOBBIBATH HEOOXOJUMOCTH MPUMEHEHUS
TPYIIOBHIX (POpPM B3aUMOICHCTBUS IPU pPEIlIeHUH yaeOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIHUX MUHTEPECOB U
BO3MOYHOCTEH Ka)I0TO YeHa KOJUICKTHBA;



IIPUHUMATh LIEJIM COBMECTHOW JEATENbHOCTH, OPraHUW30BbIBaTh U KOOPAUHUPOBATh
JEUCTBUA MO €€ JNOCTHIKEHHUIO: COCTAaBIATH IUIAH JCUCTBUM, pACHPENENATh POJU C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaXJOTO0 YYaCTHMKA KOMAHJIbI B OOLIMii
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOEKTHI, OIEHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIHLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B PA3IMUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATHBHBIM.

OBJjajieHue YHUBEPCAJIbHBIMU PEryJATHBHBIMU 1€l CTBUAMM:

1) camoopranu3amnms:

HCII0JIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS NMPOOJIEM M HUX pPEUICHUs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHUM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOMX JIEHCTBHUSAX M IOCTYIKax IO OTHOIICHHIO K JKUBOM IMPHPOJE, CBOEMY 3JI0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIBHO ~ OCYILECTBJISATh  IO3HABaTEJIbHYIO  JAEATEIbHOCTb,  BBISBISATH
npoOsieMbl, CTaBUTh W (HOPMYIHpOBaTH COOCTBEHHBIC 3aJayd B 0Opa30BaATEIHHOU
NESATETHHOCTH M )KU3HEHHBIX CUTYaIIUSX;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIAaH pElIeHUusT MpoOJaeMbl C YYETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTEHHUI;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBAaTh ()OPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOM SPYAULIMA B PAa3HBIX
00J1aCTSAX 3HaHWUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJIETh HAaBBIKAMU IO3HABATEJIbHON pediIeKkcuu Kak OCO3HAHMUS COBEPIIAEMBIX
NEUCTBUM M MBICIHUTEIBHBIX IPOLECCOB, MX pE3YyIbTATOB W OCHOBAHUMW, HCIIOJIb30BATH
npuéMbl peieKcuu A OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYIUX [IPU aHAIU3€E Pe3yIbTaTOB ACSITEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOrO YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS cojiepkaHus yueOHoro npeaMera «buonorus» Ha
yriIyOJ€HHOM YpOBHE OpHEHTUPOBAaHBI Ha oOecredeHHe MNpoUIBLHOTO OO0ydeHUs
oOyyaromuxcs 6uojorud. OHM BKJIIOYAIOT: crienupuuecKue ajasi OnoJIoTuy HaydyHble 3HAHUA,
YMEHHUS U CHOocoObl ASHCTBHM MO OCBOEHMIO, MHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHUM,
BUJIbl JICATENIBHOCTU IO TOJYYEHMIO HOBBIX 3HAaHUH M HX TNPUMEHEHUIO B Ppa3IMYHbBIX
y4eOHBIX, a TaKKe B peaJbHbIX JKU3HEHHbIX CHUTyauusx. lIpeaMeTHbIe pe3ylbTaThl
IIPEJICTaBJIEHBI 110 FOJIaM U3y4YEHUSI.



[IpeameTHbie pe3ynbTaThl OCBOEHHsS yueOHOro mpeamera «buonorus» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (hOPMHUPOBAHHH ECTECTBCHHO-HAYYHOW KapTHHBI MHPA, B MO3HAHUHM 3aKOHOB MPUPOJBI U
pelieHnd MpoOJeM palMOHAIBHOTO IPUPOAOIOJIB30BAHUSA, O BKIAJAE POCCUHCKUX U
3apy0eKHBIX YICHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOI OMOJIOrMYECKUX 3HAaHUH, KOTOpask BKJIFOYAET: OCHOBOIOJIATraloIINe
OMOJIOTUYECKHE TEPMHUHBI U TIOHSTHS (KH3Hb, KIIETKA, OPraHu3M, MeTab0JIM3M, TOMEOCTa3,
CaMOPETYJIALMS, CaMOBOCIPOU3BEICHUE, HACJIEICTBEHHOCTh, W3MEHUHUBOCTh, POCT H
pazButue), Ouosiormueckue teopuu (kinerouHas teopus T. IlIBanna, M. Illneiinena, P.
Bupxosa, xpomocomHas Teopus HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunosa —
0 IIEHTpaX MHOTOOOpa3usi W TPOUCXOXKIEHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI
(emMHOOOpa3usi TOTOMKOB TMEPBOTO  TOKOJECHHS, PACHICTUICHHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOI0 HacienoBanus ['. MeHaens, roMOJIOTHYECKHUX pPANOB B HACIEICTBEHHOU
n3menunBoctd H. Y. BaBunosa), npuHIMIBI (KOMIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH  HAYYHOTO TIO3HAHUS, HCIOJb3yeMbIX B
OMOJIOTMUECKUX WCCIICIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAaHHME, M3MEpPEHHE, HaOI0/ICHUE,
SKCIEPUMEHT);

YMEHHUE BBIJICTISTH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHUOT U YKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCJe OakTepuii, TprOOB,
pacTeHWi, XWUBOTHBIX M 4YEJOBEKa, CTPOCHHS OpPraHOB M CHCTEM OPraHOB pacCTEHUH,
JKUBOTHBIX, YEJIOBEKa, IPOIECCOB JKU3HEACATEIHPHOCTH, TMPOTEKAIOIIUX B OPraHu3Max
pacTeHWd, JKUBOTHBIX M YEJIOBEKa, OHOJOTUYECKHX TMPOIECCOB: OOMEHa BEIIECTB
(MeTaboJM3M), IPEBpaIICHHUS SHEPTUH, OPOKEHUSI, aBTOTPO(PHOTO U TETEPOTPO(PHOTO THUIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MUTO3a, Mei03a, raMeToreHesa, sMOpHOreHesa,
MOCTAMOPHOHAIBHOTO PAa3BUTHUS, PAa3MHOKEHMSI, WHIUBUAYAIBHOTO DPa3BUTHUS OpraHu3Ma
(oHTOTEHE32a), B3aMMOICHCTBHS T€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aHMOCBS3U MEXKIY OPraHOMJaMH KJIETKH U X (QYHKIUSIMH,
CTPOEHHEM KIIETOK pa3HbIX TKaHeW U UX (DYHKUIUSAMHU, MEXKIY OpraHaMd U CHUCTEMaMH
OpraHoB y PaCTEHUM, ’KUBOTHBIX U YEJIOBEKa U UX QYHKIMSIMH, MEKYy CUICTEMaMU OPraHOB U
ux (QyHKUIHAMH, MEXAy OSTamaMud OOMEHa BEIIeCTB, JTalaMHU KIETOYHOrO LHWKIA U
KU3HEHHBIX I[MKJIOB OPraHu3MOB, JTamamMH 5SMOPUOHAIBHOTO pPAa3BUTHUS, TEHOTUIIOM U
dbenotumnom, GeHOTHIIOM U (PaKTOpaMu Cpebl OOMTAHHMS;

YMEHHE BBISBISATh OTIIMUUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UYHCJIE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE HCII0JIb30BAaTh COOTBETCTBYIOLIUE apryMeHTHl, OHMOJIOTMYECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJHKY JUIsl JOKa3aTellbCTBa PpOJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OHOJIOTUYECKHE 3a/lauM, BBISBIIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H
MEXAY HCCIEeIyeMbIMU OHOJOTUYECKUMHU MPOIECCAMH U SBICHUSMH, AENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH 1JA00OpaTOpHbIE U MPAKTUYECKHE pabOoThl, COOMI0ATh MIPaBUIIa IPU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh HMX HSKCIEPUMEHTAIBHBIMU CPEIACTBAMH,
dbopMynupys 1enb HCCIENOBaHUsS, AHAIM3UPOBATH IMOJIyYEHHBIE pE3yAbTaThl U JeJaTh
BBIBOJIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIEA0BATEILCKOM paboTe MO OUOIOTHH, SKOJIOTUH U
MEJHIIMHE, TPOBOAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MYOIUYHO MPEICTABIATH
MOJIy4YE€HHBIC PE3YAbTaThl HA YYCHHUECKUX KOHPEPEHIIUSX;



YMEHHUE OIICHUBATh 3THUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEeIOBaHUKH B 00JacTu
OMOJIOTUM M MEIUIMHBI (KIOHHPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBJIATH OCO3HAHHBIK  BBIOOp Oynymied  mpodeccnoHanbHOM
NEATeNbHOCTH B 00JIACTH OMOJIOTHH, MEIWIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITHCKOTO
X03siCTBa,  NMILEBONM  IPOMBILUIEHHOCTH, YIIyOJsTh  IO3HABaTElbHBIA  HHTEPEC,
HaIpaBJIEHHbII HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOGECCUU U MPOJIOLKCHHUE
OMOJIOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUAX CPEIHETO MPO(ECCHOHATBLHOTO U BBICIIETO
oOpa3oBaHUsI.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI yueOHoro mpeamera «buonorus» B 11 kaacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (DOpPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB
MIPUPO/IbI U PELICHUH 3KOJOTHYECKUX MPOOJIEM UEIOBEUECTBA, a TAKXKE B PEIIEHUH BOIIPOCOB
palMOHaIbHOTO MPHUPOIOTIOIB30BaHUS, U B (OPMHPOBAHMM LIEHHOCTHOTO OTHOLIEHHUS K
MpHUpo/ie, 0OIIECTBY, YEIOBEKY, O BKJIA/J€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OHMOJIOrOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BJIAJIETh CUCTEMOI OMOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYAET OIpEeICHUs
U TIOHMMaHHUE CYIIHOCTH OCHOBOTIOJIATraloluX OMOJOrMYEeCKUX TEPMHUHOB U MOHATUH (BUI,
sKocucTteMa, Ouocdepa), Omomornueckwe Teopur (dBoJroroHHas Teopus Y. [lapBuHa,
CHUHTeTHYeCcKasi Teopus 3Bojtonun), yuenus (A. H. CeBepiioBa — 0 MyTSX U HampaBJICHUSAX
spostonnn, B.U. Bepranckoro — o Ouocdepe), 3axkoHbl (TeHeTHUYECKOTOo paBHOBecus JIxk.
Xapmu u B. Baitn6epra, 3apoapimeBoro cxoacta K. M. bapa), npaBwia (Mmuaumyma lO.
JInbuxa, HKOJOTHYECKOW MHUpaMHUIbl SHEPruM), THNoTe3sl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHE BIIAJIETh OCHOBHBIMM METOJaMU HAYYHOTO IO3HAHMS, HCIOIb3yEMbIMU B
OMOJIOTMYECKUX HCCIIEIOBAHUSAX >KMBBIX OOBEKTOB M JKOCHCTEM (OMHCAHME, U3MEpEHUE,
HaOJI0/IEHNE, SKCIIEPUMEHT), CIOCOOaMU BBISIBJICHUSI U OLICHKH aHTPOIIOT€HHBIX M3MEHEHUI
B MIPUPOJE;

YMEHHE BBIACATh CYIIECTBEHHBIC MPU3HAKU: BUAOB, OMOTr€OIEHO30B, YKOCHCTEM U
o6uocdepsl, CTAOUIUZMPYIOUIETO, ABWKYIIEIO M Pa3pbIBAIOIIETO0 €CTECTBEHHOIO OTOOpa,
AIJIONATPUYECKOTO0 M CHUMIIATPUYECKOr0 BUAO00pa30BaHUs, BIUSHHUS ABWXKYIIUX CHII
ABOJIIOIMK HAa TeHO(OH] MOMYJISIHNH, PUCTOCOOICHHOCTH OPraHU3MOB K cpeie OOUTaHMUs,
Yyepe[OoBaHMs HAIPaBICHUN O3BOJIOLWHK, KPYTOBOPOTa BEIIECTB M IOTOKA SHEPruud B
9KOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aHMMOCBS3U MEXIY IMPOLIECCAMU HBOJIIOLMH, ABMKYILIUMHU
CHJIaMU aHTPOIOTEHEe3a, KOMIOHEHTAMU Pa3IMYHBIX 3KOCUCTEM U MPUCTIOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBIABIATH OTIUYHUTEIbHBbIC MPHU3HAKU KHUBBIX CHCTEM, IMPHCIOCOOICHHOCTh
BUJIOB K cpele oOWTaHusA, aOMOTHUECKUX U OHUOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBS3€il OpraHU3MOB B COOOINECTBAX, AHTPOIOTCHHBIX HM3MEHEHHH B IKOCHCTEMax
CBOEI1 MECTHOCTH;

YMEHHE HCII0JIb30BATh COOTBETCTBYIOILIINE apryMeHTH, OHOJIOTHYECKYIO
TEPMHUHOJIOTUI0O M CHMBOJIMKY JUISI JOKa3aTelIbCTBA PpOJCTBA OPraHU3MOB  pa3HBIX
CHUCTEMaTHYEeCKHX TpYMN, B3aMMOCBSA3M OPraHU3MOB U CpeIbl OOHMTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpAaHEHHMs MHOIooOpas3us BHJIOB U SKOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IIPUPOJIbI U YEIOBEYECTBA;

yYMEHHUE pelaTb OMOJIOTHYECKUE 3aJaud, BBISBISATH NMPUYMHHO-CIIEACTBEHHBIC CBS3U
MEXJly HMCCIEeTyeMbIMU OHOJOTMYECKUMH TPOLECCaMU U SBJICHUSMH, J€laTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMUM IOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBITOJHATH JIA00PATOPHBIE U MPaKTHUYeCKue paboThl, COOII0AATh MPaBHUiIa PU
paboTe ¢ yaeOHBIM U 1a00PATOPHBIM 000PYIOBAHHUEM;

YMCHHC BbBIABUI'aTb THUIIOTC3bI, IHMPOBCPATH HUX OISKCICPUMCHTAIBHBIMH CpPCIACTBAMU,
dbopMymupys 1eNb HCCICNOBAaHUS, AHATU3UPOBATh TOJYyYEHHBIC DPE3YyIbTaThl W JIENIaTh
BBIBO/JIbI,

YMEHHUE y4acTBOBATh B Y4€OHO-HCCIIEAOBATENLCKONW paboTe MO OMOJIOTHH, SKOJIOTUU U
MCAUIIUHE, HpOBOI{HMOfI Ha 0a3e MIKOJBbHBIX HAay4YHBIX 06HI€CTB, n HY6JH/I‘-IHO MMpeaACTaBJIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMCHHUEC OLCHUBATHL THUIIOTEC3BI M TCOPUHU O IMMPOUCXOKACHHU XKHU3HHU, YCIOBCKAa U
YCIIOBCUCCKUX pacC, O MpHUYrHAaX, MOCICACTBUAX U cnoco6ax NpeaAOTBpAIICHUA rJ100aJIbHBIX
W3MEeHEeHul B Ouocdepe;

YMEHHME  OCYIIECTBIIATh OCO3HAaHHBIM  BbIOOp  Oynaymiedl  npodeccruoHanbHOU
NESTETPHOCTH B 00JacTH  OWOJIOTHH, 9SKOJIOTMH, TPUPOJIOIOJIB30BAHUSA, MEIUIUHBI,
OMOTEXHOJIOTHH, MICUXOJIOTHH, BETEpPUHAPUH, CEIILCKOTO XO3SHCTBA, MTUTIIEBOM
MPOMBIIIJICHHOCTH, YIIIYOJISITh TO3HABATEIbHBIM WHTEpEC, HAIpPaBICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOQPECCHU M TPOJOJDKEHHE OHOJOTUYECKOro oOpa3oBaHHS B
OpraHu3aIusIX CpeaHero poecCHOHATBHOTO u BBICIIIETO oOpa3zoBaHwsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunMeHoBaHHne KoauuecTBO 4acoB
Ne n/m pa3aeyioB M TeM B JuekTpoHHbIe (UG PpoBBIE) 00pa3oBaTeIbHbIE peCypPChl
cero

NMPOrpaMmblI

1 buonorus xak Hayka 1

9 JKuBrle cucTeMBbl U UX )
M3y4YeHue

3 Buonorug kieTku 2
XuMuyeckas

4 10
OpraHu3aIus KJIETKA

5 Crpoenue u GyHKITUN 8
KJIETKHA
OOMEH BelIECTB U

6 MpeBpaIeHue YHEPTUn 9
B KJIETKE
HacnencrBennasn

7 nHpopMmanus u 9
peanu3anus e€ B KICTKE

8 JKU3HEHHBIN KT 6
KJIETKHU

9 Crpoenue u GyHKIUH 17
OpraHu3MOB

10 PasmHOXkeHne u 8




Pa3BUTHUC OPraHu3MOB

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U

11 2
N3MEHYUBOCTHU
OpPraHU3MOB

12 3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6
W3MEHYNBOCTH

14 T'enetuka degoBeka

15 Cenekiusi OpraHu3MOB 4
Buortexuonorus n

16 CUHTETHYECKAS 4
ouonorus

17 PesepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME




11 KJIACC

Ne i/t

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

DJlIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE PecypChl

3apoK/IeHUE U pa3BUTHE
HBOJTIOITMOHHBIX
MPEJICTaBICHUN B
ounosioruu

MukposBontonus 1 eé
pe3yJIbTaThI

14

MakposBomronus u e€
pe3yibTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emite

15

[Ipoucxoxnenue
YyeJI0BEKa —
AHTPOTIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOLIEHUAX
OpraHu3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

OpranusMmsl 1 cpena




oOurTauus

DKOJIOTUA BUIOB U

8 . 9
OIS
DKOIOTHA COOOIIECTB.

9 DKOJIOTHYECKHE 12
CHCTEMBI

10 buocdepa — rnodanbHas 6
JKOCUCTEMA

11 YenoBek U 6
OKpY’KaroIas cpejia

12 Pe3epBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

buonornsa xak koMIniekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrle cucTeMbl U UX
CBOMCTBaA

YpoBHeBas opranusanus
AKHBBIX CUCTEM

Hctopust OTKpBITHSA U
W3YYEHHUS KIIETKU.
Knerounas teopust

MeTo1b1 MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«3yueHune MeTo0B
KJIETOYHO Omosioruu
(xpomatorpadus,
anekTpodopes,
middepenunanbHoe
uentpudyruposanue, [11P)»

XUMHYECKUN COCTaB KJIETKU




MuHepanbHbI€ BellecTBa
KJIETKH, UX OHOJOTHYecKas
poJIb

Oprannueckue BeIiecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

CoiicTBa, KIaccuQUKaIus 1
dbyHKIIMN OETKOB

10

Oprannueckue BelecTBa
KJIETKH — YIJIEBOJIbI

11

Opranuueckue BelecTBa
KJIE€TKU — JIAMHAIBI

12

HyxknennoBbie KUCTOTHI.
JIHK u PHK. JIabopaTopHas
paborta «VccnenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

13

Crpoenue u pynkuuu ATO.
Jpyrue
HYKJIe03uATpUdochaTsl
(HT®)

14

Cexsenunposanue JIHK.




MeToabpl TEHOMUKH,
TPAHCKPUIITOMHUKH,
MPOTEOMUKHU

15

Meronas! CTpYyKTYpHOHI
Oouonaorun

16

Tumel KIETOK.
[IpoxapunoTndeckas KieTka

17

Ctpoenune s3ykapuoTHYECKOU
KieTku. [IpakTnaeckas
pabota «/3ydeHue CBONUCTB
KJIETOYHOI MeMOpaHbI»

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpraHOMIBI KJICTKH.
[IpakTuueckas padota
«M3ydenue MBUKCHUS
IIUTOILIa3MEbI B
PaACTUTENILHBIX KIIETKAX)

20

[TosmyaBTOHOMHBIE
OpraHOM/Ibl KIJICTKH:
MUTOXOHIPUH, TTACTUJIBI.
JlaGopaTtopHas pabota
«HccnenoBanue mia3Moan3a
U JeTIa3MOJH3a B
PaCTUTETBHBIX KIETKaX)




21

HemeMOpaHHBIE OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKIUH Spa

23

CpaBHuTENIbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHas
paborta «M3ydeHue cTpoeHust
KJIETOK Pa3JIMYHBIX
OpPraHU3MOBY

24

Accummnsus u
TUCCUMITSAINS — JIBE
CTOpPOHBI MeTabo0JIu3Ma.
Tumnsr 0OMeHa BEIECTB.
JlaGopaTtopHnas pabota
«M3yueHne KaTamuTHIECKON
aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJiasbl)»

25

DepMEeHTaTUBHBIN XapakTep
peakiuii KJIeTOYHOro
MeTtabonu3ma. JlabopaTopHas
paborta «3yuenue
(hepMEeHTaTUBHOTO
paclleryieH s epoKCHaa
BOJIOPOJIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX»

26

EeHKI/I-aKTI/IBaTOpLI u OeIKH-




UHTHOUTOPEI

27

ABTOTpO(DHBINA THIT 0OMEHA
BEILIECTB

28

doTocunres

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
nporieccoB GOTOCHHTE3A U
XEMOCHHTE32

30

AHa’poOHbBIE OPraHU3MBI.
Bupr 6poxenust.
JlabopaTtopHnast pabota
«CpaBHEHHE MTPOLECCOB
OpO>KEHUSI U ABIXaHUS»

31

AspoOHBIE OpraHU3MBI.
DTanbl 3HEPTETUYECKOTO
oOMeHa

32

DHeprus MeMOpaHHOTO
rpaIu€HTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuuu MAaTpU4YHOI'O
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblii cuaTe3 PHK

35

TpaHcnsauus u e€ srarnbl




36

KonupoBanue aMUHOKHCIIOT.
Pounb pubocom B GnocuHTE3E
Oenka

37

Opranu3zainys resoma y
MIPOKApUOT U SYKapHOT

38

MonekynspHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y
9yKapuoT

39

Bupycsl — BHeEKIIETOUYHBIE
(hopMBI KU3HU U OOJTHTaTHBIE
napasursl. [IpakTnueckas
pabota «Co3ganue Mo ieIu
BHUpYyCa»

40

BupycHsie 3a6oeBanus
Yell0BEKa, )KUBOTHBIX,
pacTeHui

41

HanoTexnonoruu B
OHOJIOIUH U MCIHUIIMHEC

42

JKU3HEHHBIN IUKIT KJIETKA

43

Marpuunsiii cunte3 JJHK

44

Xpomocomsl. JlabopaTopHas
pabota «3yuenue
XpOMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»»

45

I[eHeHI/Ie KJIICTKH — MHUTO3




Tunsl kierok. Kapuokunes u
nuTokuHe3. JlabopaTopHast
pabora «Habmonenue

46
MHTO3a B KJIETKaX KOHYHKA
KOpelIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perymsiiust >ku3HEHHOTO
IIUKJIa KIIETOK

48 Opranmn3Mm Kak eHHOE 11eJI0e
TkaHM pacTeHUH.

49 JlaGopaTtopnast pabota
«3yueHnue TkaHeu
pacTeHui»

TKaHM )XKUBOTHBIX U

50 yenoseka. JlabopaTopHas
pabota «/3yueHue TkaHen
KUBOTHBIX)»

Opranbl. CUCTEMBI OpPraHoOB.

51 JlaGopaTtopHnas pabota
«3yueHue opraHon
LBETKOBOTO PACTEHUS

52 Ornopa Tena opraHu3MoB

53 JIBMKEHHE OpPraHu3MOB

54 IIntanue oprann3mMoB

55 [MuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




[InmeBapurenbHas cucreMa

YeJoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

58 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

60 Brienenue y opraHusmMoB

61 3amura y OpraHu3MOB

62 NmMmyHHas cucrtema
9eoBeKa

63 PaznpaxxiuMocTh 1 perymsnus
y OpraHU3MOB
I'ymopanbHast peryasmus u

64 SHJOKPUHHAS CUCTEMA
KUBOTHBIX U Y€JIOBEKa

65 ®DopMbI pa3MHOKCHHS
OpraHu3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiio3

68 I'amerorenes. OOpa3oBanue

" PAa3BUTHUC ITOJIOBBIX KJICTOK.




JIaboparopHas paboTa
«M3ydeHue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»

69

NupuBunyanbHOE pa3BUTHE
OPraHu3MOB — OHTOT€HE3

70

3akiazKa OpraHoB U TKaHEH
13 3apOJbIIICBLIX JIUCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnast pabota
«BrraBnenne IMPHU3HAKOB
CXO/JICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KHUBOTHBIX)

72

Pa3zmHoXeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOEHHSI BBICIINX
pacTeHui»

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS FEHETUKU KaK
HayKu

74

OCHOBHBIE TIOHATHS U
CHMBOJIBI TEHETUKH.
JlaGoparopHas paboTa
«Jlpo3oduina kak 00beKT
TeHETUYECKUX




HUCCIIEJOBAHUN

75

3aKOHOMEPHOCTH
HacJIeJ0OBaHUS MPU3HAKOB.
MonorubpunHoe
CKpEILMBAHHUE.
[IpakTnueckas pabora
"N3yueHue pe3yapTaToB
MOHOTHOPUHOTO
CKpEeIMBaHUS Y Ip030(uisl"

76

I[IuTomornueckre OCHOBBI
MOHOTHOPUTHOTO
CKpEITUBaHMS

77

AHanu3upyloiiee
ckpemuBanue. HenonHoe
JOMHHHUPOBAaHHE

78

JlurnOpuHOE CKpeIBaHUE.
[IpakTudeckas padota
«M3y4yeHne pe3ysbTaToB
JUTHOPHUIHOTO CKPEITUBAHUS
y 1p030(HHIIBD)

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CHGHJ’IGHHOC HaCJICJOBAaHUC
IIPpHU3HAKOB

81

XpOMO COMHas TCOpHUA
HaCJICACTBECHHOCTHU




82

T'eneTuka mmomna

83

T'eHoTun kak 1ejocTHas
cucreMa

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
JKUBOTHBIX U Y€JIOBEKA

85

M3MeHYnBOCTE IPU3HAKOB.
Bunnr n3smMenuuBoct

86

MonudukanronHas
W3MEHYUBOCTb

87

BapuaunonHsslii psag u
BapHUaIlMOHHAS KPUBas.
JlaGopaTtopHnas pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO TU(DUKAITHOHHO U
n3menunBocTH. [locrpoenue
BApHUAIIMOHHOTO pPsiJia U
BapyallMOHHOW KPUBON»

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

89

MyrannonHas
U3MEHYHUBOCTb.
[IpakTuueckas pabora




«MyTtanuu y 1po3o¢puisl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpolecca.
OnureHeTHKa U
SIMI'CHOMHKA

91

I'eneTrnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaIm3
POIOCTIOBHOM»

92

MeTto bl METUITMHCKON
TeHETHUKU

93

3HayeHNe MEIUIINHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJIoBeKa

94

OcHOBHbBIE IOHATHUSA
cenekuuu. JlaboparopHas
pabota «/3ydueHue copToB
KYJIbTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
KUBOTHBIX)»

95

MeTtoabl ceneKIIMOHHOM
paboTsl. JlabopaTopHas




pabora «M3y4eHne MeTo10B
CEJICKLIUU PACTCHUIN»

96

JocTmkeHus ceeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, u3y4eHue u
UCTIOJIb30BAHHUE
TeHETHYECKUX PECYpPCOB

98

buotexnonornsa xak HayKa U
OTpacJib MMPOU3BOJICTRA.
[IpakTnueckas pabora
«M3ydenne 00BEKTOB
OMOTEXHOJIOT I

99

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OMOJIOTHHU

100

XpOMOCOMHaﬂ KU I'CHHasA
HHIXCHCPUS

101

Meannmackue
OHOTEXHOJIOTUHU

102

PesepBHbIN ypoK.
[ToBTOpEHUE, 0000IICHNE,
cHUcTeMaTH3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

DBoJrolMoHHas Teopus Y.
JapBuHa

JIBHOKyIME CHIIBI 3BOJIFOLIUH
BU0B 110 Y. /lapBuny

Boprba 3a cymecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

dopmMupoBaHHE
CUHTETUYECKOUN TEOpUH
SBOJTIOIIH

OTansl BOIIOIHOHHOTO
mponecca: MUKPO3BOJIKOIHA
1 MaKpO3BOJIIOLUA

[Monmynsiuust —
JJIeMEHTapHas CAMHUIA
DBOJIIOLIUHU

3aKOH reHEeTUYECKOTO
paBHoBecus [Ix. Xapau, B.
Baiin6epra. JlabopartopHas
paboTa «BblsiBIeHHE
W3MEHUYUBOCTH Yy 0cobei




OJHOI'0 BHUJa»

OneMeHTapHbIE (HAKTOPHI
9BOJFOLIUU

Dddext ocHoBaTEIS.
Dddext OyTHIIIOUHOTO
TOPJIBIIIIKA

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrectBennslit oTO0p —
HaIpaBJISIOMHN GaKkTop
SBOJTIOIIH

12

[TonoBoii oTOOP

13

[Ipucnocob6aeHHOCTH
OpPraHu3MOB KaK pe3ysIbTaT
MHUKPOIBOJIIOIUH.
JlaGopaTtopHnas pabota
«M3yuenue apomopdo30B u
UAMOAIaNTAllMK Y PACTCHUIN
Y )KUBOTHBIX)

14

[Ipumepbl mprcnocooIeHui
y OpPraHU3MOB:
MopdoJIoruuecKue,
¢buznonIornuecKue,
OMOXMMHUYECKUE,




MOBEICHYECKHE.
Jlaboparopnas paboTa
«[Ipucrocobnenus
OpraHM3MOB U UX
OTHOCHUTEJIbHAS
1IeTIECO00Pa3HOCTHY

15

Bupn, ero xpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUUECKOMY
KPUTEPHIO»

16

CrpykTypa Buaa

17

Bunoo6pa3oBanue kak
pe3yJIbTaT MUKPOIBOTFOIUH

18

CBs3b MUKPOABOJIIOLINH U
SMUAEMUOJIOT U

19

Makpo3BotoLHs.
[laneonTosiornyeckue
METO/IbI U3yYEHUS IBOJIOLUH

20

buoreorpaduueckue meTop!
W3Y4EHHUS SBOIOIUH

21

DOMOpPHOTIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(OJIOTrHIECKHE METOIBI
W3Y4YEHUs FBOJIOLNN

22

MounekynsapHo-




reHEeTHYECKHE,
OMOXMMHYECKHE U
MaTeMaTUYECKHUE METOIbI
M3Y4YEHUS IBOJIOLUN

23

OO0111e 3aKOHOMEPHOCTH
9BOJIOLINU

24

AnanTtuBHas paguanus.
HepaBHOMepHOCTH TEMIIOB
SBOJIOITHHA

25

Hayunsbie runoressl
MPOUCXOKACHUS KU3HU HA
3emie

26

JloHayuHbI€ MpeCcTaBICHUS
0 3apO>KJICHUU KU3HU

27

OCHOBHBIE ATaIbI
HEOPraHUYECKOM IBOIOLIMHU

28

I'nnotesnr 3apPOKIACHHUA
KHU3HHU

29

Uctopus 3eminn u meToapl €€
uszyuenusd. Jlaboparopnas
pabora «M3yuenue u
OIMMCAHHE UCKOITaEMBIX
OCTaTKOB JAPEBHUX
OpPraHU3MOB»

30

HauanbHbie Tamsl
OpraHquCKOﬁ 9BOJIIOIIMH




31

OBOJIIOLUS DYKapHOT

32

OCHOBHBIE dTaIbI 3BOJIIOIINH
PacTUTEIBHOTO MHpa.
[IpakTuyeckas pabora
«M3yuenune ocoOeHHOCTEH
CTPOEHUSI pACTCHUI Pa3HBIX
OTJIEIIOBY

33

OCHOBHBIE ATaIIbI 9BOJIFOIIMH
JKUBOTHOT'O MHpa

34

OBOJIIONNS JKUBOTHEIX.
[IpakTnueckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
YKHUBOTHBIX)»

35

Pa3Butne xxu3Hu Ha 3emie
10 3paM | MEePHOIaM

36

MaccoBrbie BbIMHUPpAHUA —
9KOJIOTHYCCKNEC KPHU3HChI
IIponuIoro

37

CoBpeMeHHbIN
9KOJIOTUYECKHH KPU3HUC, €TO
0COOEHHOCTHU

38

COBpeMeHHaH CHUCTEMaA
OpraHu4veCKOro MmpomIoro

39

OCHOBHBIE CUCTEMATUYECKUE
IpyIIBl OPraHU3MOB




40

AHTpOI10JIOTHSI — HayKa O
4eJI0BEKe

41

Pa3BuTune npencraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA

42

MecTto 4enoBeka B CUCTEME
OPraHUYECKOTO MHPA.
JlabopaTtopHnas pabota
«M3ydeHne ocoOeHHOCTEH
CTPOCHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
TIPSIMOXOKJICHUEM»

43

JIBMOKyIe CHIIbI
aHTpOIIOTreHE3a

44

CooTHoOIIEHNE
OMOJIOTMYECKUX U
COIMaIBHBIX (haKTOPOB B
AHTPOTIOTEHE3E

45

OCHOBHBIC cTagnu
AHTPOIIOI'CHE3a

46

[lameorenernka u
HaJeOr€HOMHUKA

47

9BOJ’IIOI_[I/I$I COBPEMCHHOTI'O
YCJIIOBCKA

48

Yenosedeckue pachl.
IIpakTuyeckas padora
«M3yueHne d3KOJI0THYECKUX




ajarnTalmili YeJoBeEKa»

49

Mex IUCIUUIIIIMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

50

3apoK/IeHUE U pa3BUTHE
HKOJIOTUHU

51

MeTo bl SKOJIOTHUH.
JlabopaTtopHnast pabota
«3yuenune MeToa0B
IKOJIOTUYECKHUX
HUCCIIETOBAaHUID)

52

3HadeHne DKOJIOTUYECKUX
3HAHUI J1S YeIOBEKA

53

Dxoyiorudeckue haKkTOPhI

54

AOGuoTtnyeckue (HakTopsl.
CBeT Kak 3KOJIOTUYECKUI
(dakrop. JlaboparopHas
paboTa «BrisiBicHHE
MPUCTIOCOOIEHUI
OpPraHu3MOB K BIIUSTHHIO
CBETa»

55

AbGuoTtnyeckue (HakTopsl.
Temneparypa kax
9KOJIOTUYECKUH (aKTop.
JlaGoparopHas paboTa
«BrrsBEHUE
PUCTIOCOOTICHUI




OpPraHU3MOB K BIMSIHUIO
TEMIIEPATYPbI»

56

AbGunotnueckue GakTOpsI.
Brnaxxnocts kak
9KOJIOTUYECKUHN (haKTop.
JlabopaTtopHnast pabota
«AHATOMHYECKHE
O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS

57

Cpensl oOuTanus
OpraHnu3MoOB

58

buonornueckue puTMsI

59

Kuznennsie hopmbl
OpraHu3MOB

60

buotndeckue dakTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJIECHCTBUI I
CYIIIECTBOBAHUS OPraHU3MOB
B cpejie oOuTaHus

62

DKOJIOTUYECKUE
XapaKTePUCTUKH TOMYSIIUU

63

OcHOBHBIE TIOKa3aTeNN
HOMYJISALUH: YUCIIEHHOCTb,
IJIOTHOCTb, BO3pAacTHas U
MI0JIOBAsL CTPYKTYpa

64

OcHOBHBIC TTOKA3aTEIN




MOIYJIALIMK: POKIAEMOCTbD,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUI'PALIUU

DKOoJIOTHYECKasl CTPYKTypa

65
TTOTYJISIITAH

66 JlnHamuKa nomyssiuuu u eé
perymnsius
Kpussle pocTa uncieHHOCTH

67 nomyssiun. Kpussie
BBDKHBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas pabota
«IIpucrocobyienns cemsiH
pacTeHUH K pacCeICHUIO»

69 Bua kak cucreMa momysismia

70 3aKOHOMEPHOCTH MOBEJCHHUS
Y MUTpAUH )KUBOTHBIX

71 CooO011ecTBO OpraHu3MOB —
OHOLIEHO3

7 DKkocucreMa Kak OTKpbITas
cuctema

73 KpyroBopoT BemiecTB u
MOTOK SHEPTUU B IKOCHUCTEME

74 OcHOBHBIE TIOKa3aTeNu

OKOCHUCTCMbI




75

DKOJIOTHYECKUE TUPAMUIbI

76

N3meunenust cooOIiecTs —
CYKIIECCHH

77

[IpuponHbIE S5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocHUCTEMBI MOPEN 1
OKECaHOB

78

[IpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB,
cTeneH, MyCThIHb

79

AHTpOTIOT€HHbIE
JKOCHCTEMBI

80

Yp603KOCHCTEMBL.
[IpakTrueckas padoTa
«M3yueHue u onucaHue
ypOOIKOCUCTEMBI

81

3aKOHOMEPHOCTH
(hopMUpPOBaHUSA OCHOBHBIX
B3aUMOIECHCTBUI
OpPraHU3MOB B DKOCHUCTEMaX

82

MexaHu3Mbl BO3JCHUCTBUS
3arpsi3HEHUN Pa3HbIX TUIIOB
Ha CyOOpraHNU3MEHHOM,
OPraHU3MEHHOM,
MOMYISLUOHHOM U
3KOCUCTEMHOM YPOBHSX




buocdepa —

83 oOmieruraneTapaas 000JI09Ka
3emin

84 VYyenue B. U. Bepranckoro
o 6uocdepe

85 3aKOHOMEPHOCTH
cyliecTBOBaHUs Onocdepsl

86 KpyroBopoTs BemecTs u
OMOTCOXMMHUYECKHE ITUKITBI

87 30HaIBHOCTH OHOChEpHI.
OcHoBHBIE OMOMBI CYILITU

88 YcroitunBoCTh OHOChEpHI

89 DKOJIOTHYECKHE KPU3HUCHI
WX MPUYUHBI

90 Bo3snelicTBue yenoBeka Ha
ounochepy
AHTpOIIOr€HHOE

o1 BO3/ICHCTBUE HA
pacTUTENbHBIN U )KUBOTHBIN
MUD

92 OxpaHa npupoibt
OcHOBHBIE TPUHLIUIIBI

93 YCTOHYHMBOTO pa3BUTHS
YeI0BEYECTBA U MIPUPO/IBI

94 PaunonansHoe




MIPUPOIOTIOJIL30BAHHUE U
COXpaHEHHE OMOJIOTUIECKOTO
pa3zHooOpa3us 3emiu

95

O06006meHne o Teme
«MHuKpO3BOJIIOLUSA U €€
pe3ynbTaTh»

96

O6001menue mo Teme
«MaxkposBoJironus u e€
pE3yabTaThI»

97

O6001menue mo Teme
«IIpoucxoxaenue u
pa3BHUTHE KU3HU HA 3eMIIE»

98

O00011IeHNE IO TEME
«IIpoucxoxaeHue yenaoBeka
— aHTPOTIOTEHE3)»

99

O0o001Ienne o TeMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHHUAX
OpPraHU3MOB»

100

O060011IEHNE IO TEME
«Opranusmsl 1 cpeaa
oOuTaHus»

101

O060011IeHNE IO TEME
«DKOJIOTUS BUJIOB U
MIOIYJIALIAI

102

O00011IEHNE IO TEME




«buocdepa — rnobanpHas

OKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET






