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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpenmery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB MpeAMETHOW oOnactu «EcTtecTBeHHO-
HayuyHble mpenMeTs». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3yuyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
MPU3BAHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeseT 00s13aTeabHoe (MHBApUAaHTHOE) IPEIMETHOE COIEpKAHUE, €TI0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeAelieHne Mo Kiaccawm,
PEKOMEHIYET MOCIEA0BATeIbHOCTh W3Y4YEHUs Y4YEOHOro marepuayia ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4eOHOro Impoiiecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mporpamme 1o Ouonoruu
peann30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOrO  o0miero oOpas3oBaHus, Oiarojaps 4YeMy MPOCMaTpPUBAETCS
HaIlpaBJI€HHOCTh HA TMOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKW3HM, Ha
BOCIIMTaHHE OEpEeKHOTO OTHOUICHHMsS K OKpy)Kawolled npupogHoid cpeae. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUsS OUOJOTUYECKOTO O0O0pa3oBaHMsS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOjeHue 3HaHMM o0ydaromuxcs O JKMBOM IPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUU U OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIFOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
OMoNoruyeckoro  oOpa3oBaHHA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U YriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMU OOYYaIOIIMMUCS MpPU H3yYEHUU
$u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpaszus Iuranetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTUU U
OMOJIOTUU PA3BUTHUSI, TEHETUKA W CEJEKUUH, OMOTEXHOJIOTMH W CUHTETUYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYaroOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoreka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYyeOnslii  npeamer  «buonorus»  npu3BaH  00ECNEYUTh  OCBOEHHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOUIMUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHYECKUX 3HAaHUM. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJICHHS U Pa3BUTHUS
TOM WM MHOW o0nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHNE BAKHEUITUX OMOJIOrMYECKUX U SKOJOTHUYECKUX TPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00acTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MIpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHUPA; O
CTPOEHUHU, MHOTrooOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BU, OMOTeOLEeH03, Onocdepa); 0 BHIAAIOIINUXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKyJIIpHOM U
KJIETOYHOW OHOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEJICKIMU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJe€OHTOJIOTHUH,
HKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B IMpuponae (HaOMIoAEeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMUCS YMEHHUSMHU: CaMOCTOSATEIbHO  HaXOJUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMUYECKHMHU U  3KOJIOTMYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEH AESITENBHOCTH IO
OTHOIIICHUIO K OKpPYXKalIIeld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPHI
npouiIakTUKA MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arONIMXCSI MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JIoTHueH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBaHUSI OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00yYarouXcsl [IEHHOCTHOIO OTHOILIEHHUS K >KUBOW MPHUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHrue  OOYYAIOMIMMUCS  KOMIIETEHTHOCTM B pallOHAJIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbS
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
oOecrieueHne 0E30MaCHOCTH JKU3HEACATEILHOCTH B YPE3BBIYAMHBIX CHUTYAIIASIX
NPUPOJTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMUCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocjeaAywnemMy npodecCHoHaAILHOMY CaMOOIPEEICHUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHHWs U HaIlpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JAa0OpAaTOPHBIX M TMpakTHUecKux pador. Takke ywactue
OOy4YaromIMXCs B BBIMOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENHLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE M TOWCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUN.

3HadeHne Ouonoruv B (pOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JECATEIIBHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeut, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHvs3aldd HKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIJIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OwmochepHsiii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE Mpu3HAKU KuBOro. Ku3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoid Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. llondaTue o 3aBucuMou u
He3aBUCUMOM IniepeMeHHOU. IlnanupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaXXeHUsT PE3yJabTaTOB JKcriepumeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHBbIE MPHU3HAKU KU3HW», «buonoruueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3alMM KUBOHU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metossl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Icropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ MEUYECHBIX aTOMOB, auddepeHInanbHOe
HeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanHvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTTUI.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IlpakTnueckass padora «/3ydeHue METOJOB KJIETOYHOW OuOJIOTUM
(xpomartorpadus, aektpodope3, auddepeHanbHoe eHTPUGYTHUPOBaHUE,
[ILIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, pEearcHTa, ydyacTUe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIoperyasinuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckre BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM MosieKybl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTHUUHAS
cTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Knaccudukanuss  Oenkos.
buonornueckue pyHKuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mmii 1IaH CTpOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbHo-TUapodhoOHbIe cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO01mMe CBONCTBAa OMOIOTHYECKUX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue Gpyuakmuu JTHK.
Buasl PHK. ®yukuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MmpancKpunmoMuKuy, nPomeoMuKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHEe U OMOo(HU3NYECKUe UCCICTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckull cunmes OUOMONEKYT U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JJIEMEHTOB,
«CTpoeHue MOJIEKYJbl BOJbI», «BemectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHEe MOJIEKYI
yrieBonoB», «CTpoeHne MoyeKyn JHnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

OO6opynoBaHue: XUMUYECKast MOCy/1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKas M Tpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON W aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tna3maTtuueckass MeMmOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€énnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabotra HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMUTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[urornasma. [{uto3ons. Llutockener. [IBuxkenue nuroruiazMbel. OpraHoOUIbI
kieTkn. OnHoMeMOpaHHBbIE OpraHoOUIbl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KiEeTKH. CTpoeHHe TpaHyJIsIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius ammapata ['onsmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Knerounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactui. llepBuuneble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHHe W (PYHKIIUM HEMEMOpPaHHBIX
OpraHouI0B KJIETKH. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MBbIIIEUHbIE — KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHsii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB W pecHUYEK. MUKpOTPyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuule beaxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii O0enkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoOMaTHHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKu 6 mumose. Hoepholil
MPAHCcnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHME  pacTUTENbHOW  KIeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «l3ydyeHue CTpOE€HHSI KIETOK pa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyenwe  ABMKEHUS  [MUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaleHUe JHEPIHU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThl, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JECHUCTBUSI.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOpBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakLuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIl U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocoouparoujue
nueMeHmbvl U NUMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoImiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszwl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpPHHU, BOJOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3HI.

buonornyeckoe OKHUCIIEHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpU B
npolieccax ouosorunyeckoro okucnenus. uknnueckue peakunn. OKUCIUTETbHOE
dochopmiupoBanue. Iuepeus membdpanHozo epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BeIleCTB nepea aHadpOoOHBIM. DPGHEeKTUBHOCTh SJHEPTreTUUECKOT0 OOMEHa.

JdeMoHCcTpaIMuA

[Toptpetsr: JIx. IIpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE ISl MTPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIICIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. Haciiencreennasi uHGopmManus U peaju3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — MaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanwe amuHokucioT. Ponap pubocom B
OunocuHTe3e Oenka.

Coepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. ['umortesa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOILIECCOB B KileTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHHe
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxkmepuogazos.
Obpammuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvwux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IpakTnueckas padora «Co3naHnue MOJCIIA BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u  Mutos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpHOIbl UHTEP(]a3bI.

Marpuunsiii cunte3 JIHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTUIll. JIUMIowaHwlid WU
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOJAIINE B HUX

nporneccel. Tunbel muro3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemass KieTouyHas
rubesb — arnornTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MwuT03», «CTpoeHwHe
xpomocomy, «Permmkamusa JJHK».

O6opyaoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APpyrue NpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIrHoe neinoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHAas,
MOKPOBHAsI, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTH CTpPOECHUS,
GYHKIMI 1 paciooKeHUs TKaHEeH B OpraHax pacTeHHUU.

TkaHu KMBOTHBIX M YE€JIOBEKA. TWMBI KUBOTHBIX TKAHEW: AIUTEIUAIIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJIOBEKa. DYHKIIUHA OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli U BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEIUHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >KMUBOTHBIX M YEJIOBEKA:
MblIlieyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. I[IuTaHue >KMBOTHBIX. BHyTpuUIloIoCcTHOE M
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHasd
CHCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISIUMM JIETKUX Y NTUI U
MJIeKoUTaromux. Perynsmus napixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CoOKpaTuTeNnbHble BakyoJu. Opranbl BbleneHUs. @uiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHU3MbI PaObOTHI OPraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yesoBeka. Ilouknu. CtpoeHue u QpyHKIMOHUPOBAaHUE
Hepona. OOpazoBaHrEe MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3almMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IIPOU3BOJIHBIC.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpPOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs ©  perymsanus |y  OpraHusmoB. PasnpaxuMocTs y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PaszgpakumMocTe W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pediexTopHas peryssius y >XKUBOTHbIX. HepHas
CUCTEMA U €€ OTHENbl. DBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus M dHAOKPUHHASA CUCTEMA KUBOTHBIX W YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBIL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOIOKJIETOUHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHW >KUBOTHBIX», «CKEJET 4YeI0BEKa,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxareinbHas

CHUCTEMAY, «HepBHas CHUCTEMaAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplaenurenbHas cuUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbLY,
«Ammynuter»,  «Kuiieunonosoctueie», «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHuEe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucrema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHHil, repdoapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKOB Mo AecTBreM (hepMEeHTOB, 000pyI0BaHUE TS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB BETKOBOTI'O PACTCHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KIEeTKH, WM ramersl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Ipouecca. Melo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['ameTorene3 y KuBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunupoeannoe u HedepmuHupoeannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAONINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiaajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akiagka IUIaHAa CTPOCHUSI JKMBOTHOIO KaK PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JMBOTHBIX. bHoliornyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpollecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHHil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJIALN OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHCcTpau

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

Tabnmuupl u cxembl: «BereraTuBHOe pa3MHOXKEeHUE», «TuUIBI Oecrnoioro
pa3MHOXKEHUD», «Pa3zMHOKEHME XITaMHIOMOHAIb, «Pa3MHOMXEHHE JBIJIEHBI»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHes3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «PasButume capaHumy,
«Pa3zBuTne narymkwn», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX DPACTEHUNY,
«CTpoeHne ceMsH OJHOIOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
NAITOPOTHUKA», «JKM3HEHHBIN LIUKII COCHBD».

OOopynioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKPOIIPEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoOB

Hctopust cTaHOBJIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®pusza, T. Moprana. Posiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KonerioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHUSA U CUMBOJIbI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJyieJbHble T€HBbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCTpaMuK

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B repBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmzupyomiee ckpempBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHens: — 3aKOH He3aBUCUMOTO
HAcJEelIOBAHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKPCIIMBAHUS.

CuerienHoe HacienoBanue rnpuszHakoB. Pabotel T. Moprana. CuersieHHOE
HACJICIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oJIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbhIM MOJ. [ eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3aumMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
KommnementapHocts. Onucras. [lomumepus.

['eHeTMYEeCKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TaKkKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acmeKTbl KOHTPOJS U
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMmoHcTpanuu

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

Tabnuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymoouiee CckKpemuBanue», «HemomHoe nTOMUHHpPOBaHUEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka Tmosay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOXX€eCTBEHHBIN aJlJIennu3M», « B3auMoaeCTBUE TEHOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHUS W PACHICTUICHUS TPU3HAKOB, MOJICIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIEIb I
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MHUKporpenapar: «/lpo3odunay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3ysibTaroB  JUTHOPUIHOTO
CKpEIIMBAHUS Yy APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIC NMPU3HAKU. BUab
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHASI.

MopaudukanimoHHass U3MEHYUMBOCTh. Ponb  cpeasl B (hopMUpPOBaHHMH
Mou(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanmonHasi kpuBas (B. Moranncen). CpoiicTBa MOIuU(PUKAIIMOHHOM
W3MEHUYHMBOCTH.

I'eHoTUIIMUYECKass M3MEHUMBOCTh. CBOMCTBA T€HOTUIINYECKONM M3MEHUYHUBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATHBHON M3MEHUYMBOCTHU. P0OJIb KOMOMHATHBHON U3MEHYNBOCTH B CO3JIaHUHI
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JJHOro BUA.

MyTanroHHass W3MEHYMBOCTb. BuIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHbICE MYyTallMu. SaepHble U
HUATOIUIa3MaTuYeckue mytauuu. CoMaTUYeCKHUE M TOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO TpoIecca. 3aKOH TOMOJIOTHYECKUX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYHMBOCTH U
HaCJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb INUSCHEMUYECKUX (HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuel u  cxembl: «Buasl  u3meHumBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAs U3MEHYMBOCTBY, «Metio3y,
«OmnonoTBopeHuey, «I'eHeTndeckue 3a0o0jieBaHus YeoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoeka. MexayHapoaHas IpOrpaMMa HMCCIIEIOBaHUS T€HOMaA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IEHETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHA. CoBpemeHHOE ONpEeICIICHHE r€HOTHUIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11[P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HACIEACTBEHHON MPEepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0oyieBaHU 4yenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karomiei cpensl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JleMmoHCcTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «I eHeTnyeckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekumsi OpranusMoB

JlomecTukanuss W CENEKUUs. 3apOKICHUE CENEKIMM WM JIOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKHX pSIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoasl cenekunoOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU 1y aJIbHBIM. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PEIAKTUPOBAHHUS M METOJOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTJIOUIOB. BnyrpuBugoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE — CKpeluBaHWe, WiM  UMHOpuauHr.  HepoacTBeHHOe
CKpellluBaHue, Wik ayropuauHr. 'erepo3uc U ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YEHUE T'EHETHUUYECKUX PECYPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX pOAWYCH IS CO3JaHUS  HOBBIX COPTOB W THOPHIIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «I{eHTpbI TPOUCXOKIECHUS U MHOTOOOpa3usi KyJbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHas padora «3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOPATOPHIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHrne, TMOJyYeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJieMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbIO MOJYYEHHUS OPTaHU3MOB U UX KOMITOHEHTOB,
coJiep KallluX HE BCTPEUAOIIMECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHUU H
KUBOTHbIX. KpunoOanku. Comarnyeckas ruOpuauzanuss U COMATHUYECKUHN
smOpuoreHe3. lcronb30BaHHE TaluIOWIOB B CEJNEKUUU pacTeHuil. [loayuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu  0300posreHus, KVIbMUBUPOBAHUSL U MUKDPOKIOHALILHO20
PA3MHOIACEHUS CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBaHue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTW>KEHHsT M NEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HMH)KECHEPHH.
DKOJIOTUYECKHE U ITUYECKHUE ITPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocThKa. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHHMSI €r0 310pOBbs. MCIOJNIB30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «V/cnoap30BaHNe MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHKeHepus», «I eHHass HHXXEHEpUs».

JlaGopaTopHnasi padora «3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOYHOKUCITBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONUOHHBIX INpeIACTABJICHUNA B
OonoJioruu

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIONNH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXKEHUS OpPraHM3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorusa. 3HauYeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHhIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pbsObBI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIEHUS JABWXKYLUIUX CHJ 3SBOJIOLHNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphl mnonyisuuid. M3menenue
reHooH/Ia TOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHMsS 4YacToT aieiaed B momyjsauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuliounoeo zopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3¢pgpexma Opeticha 2enos 6
bonvuux u  marvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  mOMyJISIU:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKkast (pernpoayKTUBHas).

EctecTBeHHBIII 0TOOp — HampaBisiomMil Qgakrop 3Boiaouud. DPOpMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMUU.
Bo3HukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opraHu3MoB: MOP(HOIOTHIECKUE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBord (aktop BugooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: ajuIonaTpU4YeCcKoe (reorpacduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rudpuau3anus). JJIMTeTbHOCTh 3BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHON OuWojOrMM B pa3paboTKe HAy4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyiume
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JAUs MONYyJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckass M30ISA0US  JTUCTBEHHULBI CHOMPCKOM M JIMCTBEHHULBI
naypckoiny, «IlonynsiiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro o0TOopa», «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoviHukn», «CTpyKTypa BuAa B
npuposie», «Crocodsl Buao00OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHuE
TpEX BHUJOB JAHJBIIEHY», «IKOJOTHYECKOE BHMJI000PA30BAHME BHUJIOB CHUHUID),
«ITomunnonael pacTeHuin», «KamycTHo-peaeuHblil THOpUI.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uydesia MTHUI[ U
3BEepel C MNpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyesaa NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJWM3KUX BHUJAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJ1IECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB 10 MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (QUIOTEHETUYECKHE PSAbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus 3Boftouuu. CpaBHeHue (Iopbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PEJTUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOMIOLMH. ['€HeTnueckue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M MOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTall{ U 3BOJIIOLIUS TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBuiia) 3BOJONMA. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLINH.

JdeMoHCcTpaIMuA

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. I'ekkelns.

Tabmuupbl U cxembl: «DUIOreHETUUYECKUN DSl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurery,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jlpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTHYHbIE OpraHb», «PyIuMEHTBI,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOKIACHUS )KU3HU U €€ ONpOBEPKEHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomornueckas) SBOJIONMUSA. XHMHYECKas OHBOJTIONHSA. AOHWOTCHHBIM CHHTE3
opraHnueckux BemiecTB u3 Heoprannudeckux. OmbiTt C. Mumiepa u I'. IOpm.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoanepBatHas runotreza A. .
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emmmn u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT M AOCOJIIOTHAS
reOXpOHOJIOTHUS. [ €0OXpOHOIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl opraHuyeckoil sBomonuu. [losBieHMEe HU HIBOMIOLHUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenue s3ykapuoT (CUMOUOTeHe3). DBOTIOLUOHHOE MTPOUCXOKACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pAaCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOop0BbI€ )KUBOTHBIE. JKU3HB B BOJAE. DBOJIOLHS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030i, KalWHO30il. OOmEas xapakTepUCTHKa KIMMara U
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrineoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3HUChI mpouuioro. [Tpuunnasl u
CJIIEACTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJOTMYECKUH KPHU3UC, €T0
oco0enHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IIpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. Ilacrep, . . Meunnkos, A. U.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHHs *Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOUUAM»,  «[ €oXpoHOJIOrMYECcKass  IIKaJay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa30BaHUS PYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkiierounsle Bogopocin», «Mxu», «llanopotHukm», «l oj0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeduHononocTHbey,
«IInockue yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuupy, «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXeuckKkou spey, «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBaHue: repOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaenne Ye10BeKa — AaHTPOIIOIeHe3

Paznesnsl 1 3a1a4n aHTPOIOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKJICHHHM YEJIOBEKa. Penmuruosnble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hU310JI0T0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOMOreHe3a: OUOJIOTrHYeCKre, COIHaTbHbIC.
CooTHolleHHe OMOTOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAWM aHTpoOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JO/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 00mMMIA  TIPEIOK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJEH XOJOJHOTO KJMMmaTra. YeloBEK pa3yMHBIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a mpenenamMu AQpuku.
[TaeoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanMoHHbIN mpouecc U noiaumopdusm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPQGEKT OCHOBATENs» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOTHYECKOM)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS  AHTPOIOJIOTHS WU IAJE€OAaHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsuuid. bruoconuanbHble HCCIeOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KOBOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. f. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PynMMEHTBI U aTaBU3MbD), «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMmaHbOHIIBIY,
«IIpenku yenoBeka», «ITamnbl IBOJIOLUHN YEIIOBEKA», «Packl UemoBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penpoaykimu (ororpadum) KapTtuH ¢
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K KUCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEIHN TOpCa MPEIKOB YEIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BuTHe 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0TuH. CBSI3b AKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosoruu. IloneBble HabOMOAEHUS. DKCOEPUMEHTHI B DKOJIOTHU:
NpUpoOAHbIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTMUM. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuast padora «3yuenue METOJ0B AKOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okoznoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJoruueckux (axrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpPa Ha OPTaHU3MBbl. DKOJIOIMYECKUE TPYIIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHambpHas poJib CBETA.
doTonEprUOaU3M.

Temneparypa kak skonorudeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxnocTh kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
ryOMHHAs  TOJANOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU KU3HU.

Kusnennsie @opMbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennbie POpMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9POOHUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMonecTBUs  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmuplt 1 cxembl: «Okosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHE PUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MIMPOKOIMCTBEHHOTO JIECa», « IKOCHCTEMA XBOMHOrO Jiecan, «Lenn
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHM JXKU3HM, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYaCTBYIOIIUX B PA3IMYHbIX OMOTUUECKUX B3aUMOJEHCTBHUSIX.

JlabopaTtopuasi padora «BpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus1 BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss~ Kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrHK BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka monyisiuuu U e€ peryidinus. bHoThudeckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue JTUHAMUKU Nomyssiiuu. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormdeckomn
Huiy. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buonorndeckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnupl U cXeMbl: «JKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBeHHass  CTpyKTypa  HOImyasiuum», «Bo3pacTHble  NHpaMuabI
nonyysiiun», «CKOpOCTh  3acel€HUsi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckor Humu Jx. M. XatunHcoHay.

OobopynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass  pabora  «IIpucnocoOneHuss ceMsiH  pacTeHUU K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dKOCUCTEMBI. bumomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMU/IBI Urcel, OMOMAaCChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOTEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnnumakcHoe cooOuiectBo. bruopaznoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpuposHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCHUCTEMA. ATrpoleHo3. Pasznuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dbropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHII OPTaHU3MOB B
asKocucTeMax. Ponb kackadnoeo s¢hghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBUIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl  pPA3HbIX Munos Ha
cybOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CtpykTrypa  OuoOlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jecay, «DYyHKIMOHAIbHbBIE
IpyNIbl OPraHUu3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCUCTEME,
«llenmn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TTUPAMHUIA YHCEI,
«JKoIIOTUYECKasl MUpamMua OHoMacchy, «IKOJIOTrHUecKasl MHUpaMua YHEPTHI,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBeHHE Jieca Mocie
noxkapa», «9KocucTteMa o3epay», «ArporeHos», «KpyroBopor BemecTB M MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IDKCKYpCHsl B TUIMYHBIM OHMOTEo1eHO03 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WUJIM MTOMMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKypcusi «IDKCKYpCHUsI B arpo’KOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejcTaBieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIIECTB U OMOTEOXMMUYECKHE NUKIIBI (Yriieposaa, a3oTa). PUTMHUYHOCTE sSBICHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEILIAHHbIC U IIIUPOKOJIIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPh. Kimmmat, pacTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIUM.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «l'eocdhepsr 3emnn», «KpyroBopoT azora B HpUPOJEY,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IupokonmncTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHl M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHure BoO3AyIIHOW cpenbl. OxpaHa Bo3Ayxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OxpaHa
PacCTUTEIBHOTO W JXUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUAIBI OXPaHbI MPHUPOIBI.
Kpacaeie xHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajapl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA U TMPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMOSB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusarowjue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dxkocucmem. (OcHoOBbI



9Kopeabuiumayuu dKocucmem u cnocooos 060pvOLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMuU

Tabmupt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBbl», «llapaukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIeNN YIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢otorpa@uu oxpaHsSEMbIX pacTeHH M >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPATUIUN pPa3BUTHA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JTIOCTUTAOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJbTYPHOMY HACIEIUIO U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacCHIUpPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEILHOM JESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTHM TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHUS,

FOTOBHOCTH K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACICIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJIEHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0 W TMPUHHMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUSA JKUBOU IPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAHUE W peaju3anus 370pOBOTO U Oe3omacHOro obpasza >KH3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY0II00HE;

TOTOBHOCTh K AKTHMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpPEC K pa3IMuHbIM cepaM MpoPecCHOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  peallu30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa JKOJOTHUYECKUX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUs TpU pelIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JSKOCHCTEMAaxX, OXpaHy BHUIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEd  OKPYKAKOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpALATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENBCKOW KYJIBTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeuu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB M (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DPYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MIPOEKTHYIO M UCCIIE0BATEIBCKYIO IEATEIHHOCTh MHANBHIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHsI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOLIece,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieunBaroIIne dbopmupoBaHue (GyHKITMOHATLHOMN
ITPaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMM OOYYaroIIUXCs; CIOCOOHOCTh
00yJaroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JCUCTBUS B
MO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

B pesynprate wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCT.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHE AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENEeNATh 1ETu JeATEeILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LICIISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMECHSTh CXEMHO-MO/IENTbHBIE CpelncTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUMN ACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIQ/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LEJICHAIIPABICHHbII TOUCK MEpeHoca CPEeACTB M CIocoO0B
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTrMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otOope Omosornueckor MHGOPMAIUU, HEOOXOIUMOM JJIsl BBITOTHEHHUS YICOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TMpEACTABICHUS
Oouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (OpMYJbl, abOpeBHAaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJHEHUS MpejiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3HMIMI JPYTUX YYACTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJI€Th PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJIEHCTBUSA, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIB30BaTh OWOJOTUYECKUE 3HAHMS [JIs1 BBISBICHUS MPOOJIEeM U HX
pelIeHUs B )KU3HCHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOUWIEHUIO K KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30BaTEIbLHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS NpodJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pElICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JICHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHUIO;



NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTUX TpPU aHalu3e pe3yiIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYeHHE
npopunpHOro  oOyueHust  oOydaronuxcsi — Ouojmoruv. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTMU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUH 11O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHusl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  palruoOHAIbLHOIO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJSIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(erHOOOpa3usi TTOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHUYECKUX pPAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), MIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTabO0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  Pa3BUTHUS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWIAMHU KIETKA W HX
(GYHKIIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXKITY
opraHaMd M CHCTEMaM{ OpPTaHOB Yy pAcCTEHWH, >KHBOTHBIX M YEJIOBEKAa M WX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO PA3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIbHBIC MPU3HAKU KHUBBIX CHCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBISITE IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOpHBIE M TPAKTUYECKHUE PpadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS 1EJb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTAThHI U IeNIaTh BHIBOBL;

yMEHHE YyYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnacth  OWONOrMM M MEIMIMHBI  (KJIOHMpPOBAaHWE,  HCKYCCTBEHHOE
OIUTOIOTBOPCHKE, HAIMPaBICHHOE M3MCHECHHWE T'€HOMAa M CO3JIlaHWE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
NEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIIUIEHHOCTH, YTIyOIsTh MO3HABATEIbHbBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTHUHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIIOYAET
OTIpEJICICHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBosmtoniuoHHas Teopus Y. JlapBuHa, CUHTETHYECKAsT TEOPHUS SBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitouuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapaum u B. BaiinOGepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHMUS,
UCIIOJIb3YEMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPU3HAKU: BHUJOB, OHOTE€OIIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJJI0NaTPUYECKOTo u CUMITaTPUYECKOTO
BU1000pa30BaHUsl, BIUSIHUS ABMKYIIIUX CHJI DBOJIFOIMU HA T€HO(OH]T MOMYJIAINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHMs, YepeAOBaHUsI HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXIY IMPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOIMOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOE MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHE peniatb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMU U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPaKTUYECKHUE padOThl, COOIIOIATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEJOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JENaTh BBIBOJBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOruH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O IPOUCXOKIECHUU KU3HU, YEJIOBEKA
U YEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MperoTBpaleHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHalIbHON
JIESITEIIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHNUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBa, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HABAaTEIbHBIM MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHUECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOo(hecCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencteennas uadopmanus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bceero Kontponbueie  Ipaxrmyeckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| buonorus kak KOMIUIEKCHas HAyKa U Kak | 0 0
4acTh COBPEMEHHOT'0 OOIIeCTBa 04.09.2023
2 JKuBbie cucTeMbl M X CBOWCTBA 1 0 0 05.09.2023
3 YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM 1 0 0 06.09.2023
4 Hctopust OTKpBITUS U U3YUEHUS KIICTKH. | 0 0
Kinerounas teopus 11.09.2023
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «3y4yeHne METOI0B KJIETOYHOU OMOJIOTHHI | 0 0.5
(xpomatorpadus, anextpodopes, 12.09.2023
T depeHMaIbHOe HEHTpU(YyTUpOBaHUE,
ITLIP)»
6 XUMHYECKUN COCTAB KIETKH 1 0 0 13.09.2003
7 MuHepaibHbIe BEIIECTBA KIETKU, UX | 0 0
Ounonoruveckas poib 18.09.2023
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0 0.5 19.09.2003

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peakuuii»

CgoiicTBa, K1accupuKanys U GyHKIUNA

ABWIKCHUS HNUTOINIA3Mbl B PACTUTCIILHBIX

0

? 0enKkoB 20.09.2023

10 Oprannueckue BeniecTBa KJIETKH — 0
YIIIEBOJIbI 25.09.2023

1 Opranuyeckue BelecTBa KIEeTKH — 0
JIUITHIBI 26.09.2023
Hyxkneunossie kucnorsl. JIHK u PHK.

JlaboparopHas pabota «lccrnenoBanue

12 0.5
HYKJICUHOBBIX KUCIIOT, BBIJCICHHBIX U3 27.09.2023
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)

13 Crpoenue u pyHkun ATO. [Ipyrue 0
nykieosunrpudocdarer (HTD) 02.10.2023
CexBenuponanue JIHK. Metoapl

14
TCHOMUKH, TPAHCKPUTITOMHKH, 0 03.10.2023
MPOTEOMUKH

15 MeTtoap! CTpYKTypHOU OHOJIOTHI 0 04.10.2023

16 T Bl 0

uIbl KJIeTok. [IpokapuoTnyeckas KieTka 09.10.2023
CtpoeHnune syKapuOTHUYECKON KIIETKH.

17 HpaKTH‘{efKaﬂ pabota «3y4ueHue cBOMCTB 0.5 10.10.2023
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN amnmapar KiIeTKU 0 11.10.2023
OxHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.

19 [IpakTuueckas padora «M3yuenue 0.5 16.10.2023




20

KJICTKax»

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabota «lVccrnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

17.10.2023

21

HememOpanHbIe OpraHOUIbI KICTKH

18.10.2023

22

23

24

25

26

Crpoenne u GyHKIUH S1Ipa

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3yveHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

ACCUMUIISIIINS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BeecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaaTuTHYeCKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTasiasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue GpepMeHTaTUBHOTO
pacILeIIeHHs IEPOKCUIA BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX»

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

0.5

0.5

0.5

23.10.2023

24.10.2023

25.10.2023

06.11.2023

07.11.2023

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

08.11.2023




28 doTocuHTE3 0 13.11.2003
XemocuHTes. JJaboparopnas padota
29 «CpaBHeHHeE MPoLeccOoB POTOCHHTE3A U 0.5 14.11.2023
XEMOCHHTE3a»
Anas’poOHbIe OpraHu3Mbl. Buibl
30 Opoxxenus. JlabopaTopHas pabora 0.5
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1 15.11.2023
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTarbl 0
IHEPreTHYECKOro OOMEeHa 20.11.2023
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoTtoHoB. Cunte3 AT®: pabora 0
HEOTOHHOﬁ ATq)-CI/IHTaSI)II) 21.11.2023
33 Peakiiuu MatpuyHOro CMHTE3a 0 9 11.2023
34 Tpanckpunuus — MaTpUYHBIA CHHTE3 0
PHK 27.11.2023
35 Tpancnsiius u e€ sTarnbl 0 78.11.2023
36 KoaupoBanue amuHokuciot. Pons 0
pubocom B OmocuHTe3e Oenka 29.11.2023
37 Opraau3anys TeHOMa y TPOKaApPHOT U 0
3YKapHoT 04.12.2023
18 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0
T€HOB Y 9YKapHOT 05.12.2023
39 Bupycsl — BHEKIeTOUHBIE (HOPMBI KU3HH 0.5
U obnuratHble nmapasuthl. [IpakTuueckas 06.12.2023




pabota «Co3naHue MOJelid BUpyca»

BupycHsle 3a0051€BaHUS YEIOBEKA,

40 0
JKUBOTHBIX, PACTCHHI 11.12.2023
41 HanorexHosnoruu B 6MOJIOTUN ¥ MEIHLIMHE 0 12.12.2003
42 JKu3HEHHBII UK KIETKA 0 13.12.0023
43 Matpuunslii cunte3 JJTHK 0 18.12.2023
Xpomocomsl. JlTaboparoprast pabota
44 «M3yueHue XpoMoCOM Ha TOTOBBIX 0.5 19.12.2023
MUKpOIpenaparax»
45 Jlenenue KJI€TKH — MHUTO3 0 20.12.2023
Tuns! kiietok. KaproknHes 1 IUTOKUHES.
JlaGopatopHas pabora «Habnronenue
46 0.5
MHUTO32a B KJIETKaX KOHYMKA KOPEIIKA JIyKa 25.12.2023
(Ha TOTOBBIX MUKpOIIpENaparax)»
47 Peryssiius »KM3HEHHOTO IUKJIA KJIETOK 0 26.12.2023
48 Opranus3M Kaxk eJuHOE 11eJI0€ 0 2712.2003
49 Txanu pacrenuil. Jlaboparopnas pabota 0.5
«M3y4yeHne TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHast pabora «3yueHune TkaHeu 0.5
KUBOTHBIX)»
51 Opranbl. CucTeMbl OPraHoB. 0.5




JlaboparopHas pabota «3ydyeHue opranoB
LIBETKOBOT'O PACTCHUSI»

52 Onopa Tena OpraHu3MoB 0

53 JIBuKeHne OpraHu3MoB 0

54 [Iutanue opraHu3mMoB 0

55 [IuTanue NO3BOHOYHBIX KUBOTHBIX. 0
[InmeBapuTenpHas cucTeMa 4enoBeKa

56 JlprxaHue opraHu3MoB 0

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 0
yeJloBeKa

58 TpaHcIoOpT BEIIECTB y OPraHu3MOB 0

59 KpoBeHocHas cucTtemMa m03BOHOUHBIX 0
KUBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranu3smos 0

61 3amuTa y OpraHu3MoB 0

62 NMMmyHHast cuctema yenoBeka 0

63 PaznpaxkumMocTh U perymsuus y 0
OpPraHU3MOB

64 ['yMopanbHas peryisuus 1 SHIOKpUHHAs 0
CHUCTEMA KUBOTHBIX U YEJIOBEKA

65 DopMBI Pa3MHOKEHUS OPTaHU3MOB 0

66 [TosoBoe pasMHOKEHNE 0

67 Meiio3 0
I'amerorenes. O6pa3zoBaHue U pa3BUTHE

68 NOJIOBBIX KJeToK. JlabopaTopHas pabora 0.5

«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTax»»




69

70

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHEC OPIraHU3MOB
— OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHLIX.
JlaboparopHas paboTa «BbIsiBICHHE
NPU3HAKOB CXOJICTBA 3apPOIbIIIICH
MI03BOHOYHBIX KUBOTHBIX)»

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabora «CtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»
HcTopusi cTaHOBJICHHS U Pa3BUTHUS
TEHETUKU KaK HayK1

OcHOBHBIE TIOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopHnas padota «JIpo3zodriia kak
00BEKT TeHETUYECKUX UCCIIeIOBAHUI»

0.5

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOIHOPUHOTO
CKpeLIMBaHUs y Apo30duinr"

0.5

76

I{uTonmorunueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBaAHUS

77

78

AHanu3upyouiee CKpeluBaHue.
Henonnoe noMmuanpoBanue

JurubpuiHoe CKperuBaHme.
[IpaxTuueckas padora «M3yuenue
pe3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS

0.5




y 1p030(hUITBI

[uTomornyeckrue OCHOBBI JUTUOPHTHOTO

79 1 0 0
CKpELIMBAHUS

80 CleruieHHOE HacIeI0BaHKUE MPU3HAKOB 1 0 0

81 XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH 1 0 0

82 I'eneruka nona 1 0 0

83 ['eHoTum Kak LEIOCTHAS cUCTEMA 1 0 0

34 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA | 0 0
pacTeHui, ’KUBOTHBIX U YEJIOBEKA

25 N3MeHUYHnBOCTH ITpU3HAKOB. Buibl | 0 0
U3MEHYUBOCTH

86 MoaudukarmoHHas ”3MEHYNBOCTh 1 0 0
BapuauvoHHBIN psia U BApUallMOHHAs
KkpuBas. JJaboparopnas padota

g7 «MccnenoBanue 3aKOHOMEPHOCTEN | 0 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psifa U
BapUALMOHHON KPUBOI»

28 I'enoTunM4eckas N3MEHYUBOCTb. | 0 0
KomOunatuBHas ©3MEHYUBOCTD
MyTanuoHHasi U3MEHYUBOCTb.

29 [IpakTuueckas pabora «Myrauuu y | 0 0.5
Jpo30¢uiIbI (Ha TOTOBBIX '
MUKpoOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO | 0 0
npoiiecca. DMUTeHEeTHKA U STTUT€HOMHUKA

91 ['enetuka yenoBeka. [IpakTudeckas pabora | 0 0.5

«CocTaBlIcHHE U aHAIIN3 pO,Z[OCJ'IOBHOfI»




92 MeTtoabl Me JUITMHCKOI T'€HETUKH 0
3HaueHUe MEIULUHCKON T€HETUKHU B

93 NpEeNOTBPANICHUH U JICUEHUN 0
TeHEeTUYECKUX 3a00JIeBaHMI YelloBeKa
OCHOBHBIE IOHATHUS CEJEKIUH.

o4 JlaboparopHnas pabota «3ydueHue copToB 0.5
KYJIBTYPHBIX PACTCHHUU U TIOPO/] IOMAIITHUX
YKUBOTHBIX)
MeToap! ceIeKIIMOHHON paboTHI.

95 JlaGopaTtopHast pabora «3yueHue MeTo10B 0.5
CEJIEKLIUH PACTEHUIN»
JocTrxeHus cenekunuu pacTeHui u

96 XKUBOTHBIX. [IpakTnyeckas pabora 0.5
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 0.5
TEHETUUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTuueckas pabora 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUI

99 OcHoOBHbIE HaNpaBJIEHUS] CHHTETUYECKOU 0
ouosiorun

100 XpOMOCOMHasI ¥ T€HHas1 NHKEHEpUs 0

101 MenuuuHckue OMOTEXHOIOTHHI 0

102 PesepsHbliit ypok. [loBTOpeHue, 0
000011IeHHEe, CUCTEMATH3AIIAS 3HAHUI

103 0

104 0




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

15.5




11 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBII |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYeCcKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJIorundecKas
1 EcrecTBeHHbII 0TOOp — HampaBIAIOMINN |

(baxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIETa YEIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMAJILHBIX (hPaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaruil 4eJIoBeKa

49 MexaucuuninHapHble METO/IbI

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue (akropbl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBieHHE 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUN

65 DKoJjoruyeckasi CTpyKkTypa nonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0IIecTB — CYKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALIMOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 000109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh Onochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaThl»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIHUS U |
e€ pe3ynbTaThi»

97 O6061mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeIIOBEKa — aHTPOITOTCHE3)

99 O60061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061mmenue o TeMe «Opranusmsl U cpeaa !
OOUTaHUS

101 O606meH1/ie o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brocdepa — !
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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