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[TOACHUTEJIbHA A 3AIINCKA

[Iporpamma mo yueObHomy mpeamery quot;buonorusiquot; (manmee - Ouosorus) Ha
ypOBHE cpenHero obiiero obpa3zoBanus padpadoraHa Ha ocHOBe PDeepaibHOrO 3aKOHA
oT 29.12.2012 Ne 273-®3 «0O6 obpazoanuu B Poccuiickoit denepanuny», ®I'OC COO,
Konnenuuu npenogaBanusi yueOHOro npeaMera «brosiorus» m OCHOBHBIX MOJIOKEHUIA
benepaibHON paboyeit mporpaMMbl BOCITUTaHUSI.

VYyebnniii npeamer «buonorusy» yriayonéHHoro ypoBHsa uzydenus (10—11 kmaccor)
SBJISICTCS. OJHUM W3 KOMIIOHGHTOB TMpeAMeTHOW obnactu «EcTecTBeHHO-HAyYHBIC
npeametb». Cormacuo nonoxenusiMm ®I'OC COO npoduiibHble ydeOHbIE TPEIMETHI,
M3ydaeMble Ha yTIyOJIEHHOM YPOBHE, SIBIAIOTCA criocoOom nuddepeHnmnanuu o0ydeHus
Ha YPOBHE CpEAHEro o0miero oopa3oBaHUs U MPU3BAHbI 0OECIEUYUTH MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIKMM, CPEAHUM OOILIUM, CPEAHUM MPO(PECCHOHATBHBIM U BBICIITUM
oOpazoBaHueM. B TO ke BpeMs KaXIbld U3 ATUX YYCOHBIX MPEIMETOB JOJLKEH OBITh
OPUEHTHUPOBAaH Ha MPUOPUTETHOE pelIeHuE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX M
pa3BUBAIOIIMX  3a/ay, CBA3AHHBIX ¢  nOpodopHeHTanurel  oOydarommxcs |
CTUMYJINPOBAHUEM HMHTEpeca K KOHKPETHOM OOJIACTHM HAYyYHOI'O 3HAHMS, CBSI3AHHOIO C
OunoJoruen, MEUIIMHOM, SKOJIOTHEN, TICUXOJIOTUEH, CITIOPTOM MIJIH BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamery quot;buonorusiquot; naér mpeactaBieHUE O
IeJM U 3ajladax u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE,
ompenensieT  o0s3arenbHOe  (MHBApUMAHTHOE)  MPEAMETHOE  COJEpKaHUE,  €ro
CTPYKTYPUPOBAHHE MO pasfenaM M TeMaM, paclpeieieHue Mo KilaccaMm, PeKOMEHIYET
MOCJIEIOBATEILHOCTh M3yYeHUsS YYEOHOrOo Marepuana ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JOTMKH y4eOHOIrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuvaronuxcs. B mporpamme mo OMOJOrMM peaan30BaH MPHUHLIMI MPEEMCTBEHHOCTH C
M3ydeHueM OHMOJIOTMM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Ojarofaps 4demy
MIPOCMATPUBAETCS HAITPABICHHOCTh Ha MOCJIEIYIONIEE PAa3BUTHE OMOJOTUYECKUX 3HAHUMH,
OPUEHTHUPOBAaHHBIX Ha (POPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO  MHUPOBO33PCHUS,
AKOJIOTUYECKOTO MBIIIIEHHUS, TIPEJACTABICHUIA O 3TOPOBOM 00pase KU3HHU, Ha BOCITUTAHUE

Oepe’KHOTO OTHOUIEHUS K OKpY’Kalolllel nmpupoHoil cpene. B mporpamme no Ouosoruu



TaK)K€ TIOKa3aHbl BO3MOXKHOCTH Yy4yeOHOro mnpenmera «buonorus» B peanuzanuu
tpedoBannii PI'OC COO K TMIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEAMETHBIM H
MPEAMETHBIM pe3ysibTaTaM OOydeHHs W B (POPMUPOBAHWUU OCHOBHBIX BHUJOB Y4EOHO-
MO3HABATENILHOM  JIEATENbHOCTH  OOYyYaloIUXCA TI0  OCBOCHHUIO  COJIEpPIKaHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 0OIIET0 00pa3oBaHUAI.

VYuebnpii mpenmer «buosiorus» Ha YpPOBHE CpeIHEro O0O0mIero oOpa3oBaHUS
3aBepIlaeT OMOJOrhnYecKoe oOpa3oBaHME B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE U
yrayOieHne 3HaHUM OOydarolmuxcs O JXUBOM MPUPOJE, OCHOBAaX MOJEKYJISpHOW U
KJIETOYHOM OWOJIOTUH, SMOPUOJIOTUM U OWOJIOTHU Pa3BUTHUS, TEHETHKH, CEJIEKIIUH,
OMOTEXHOJIOTHH, SBOIOIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyyenne yuebHoro mpeamera «buomorus» Ha  yrayOJeHHOM — ypOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOYYalOIIMXCS K MOCIEAYIOIEMY MOJYyYEHHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OPraHU3ALMSIX CPEIHEro MpopecCHOHAIBHOIO
oOpazoBanusi. OCHOBY €ro COJEp:KaHUsI COCTABIIAECT CHCTEMa OMOJIOTHYECKHX 3HAHUHU,
MOJIYYCHHBIX MPU H3YYEHUHU OOYUYAIOMIMMHCS COOTBETCTBYIOIIMX CHCTEMATUYECKUX
pasziesioB OMOJOTUM Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanus, B 10—11 kimaccax stu
3HAHMS TOJIYYaroT pa3BUTHE. Tak, pacHIMpeHbl U YIIIyOJIeHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHMsIX, JKUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeJIOBeKa, OOIINX
3aKOHOMEPHOCTSIX JKW3HH, JIOTOJHUTEIFHO BKJIIOUYEHB OHMOJOTHUYECKHE CBEICHUS
MIPUKJIAAHOTO U TIOUCKOBOTO XapaKkTepa, KOTOPbIe MOXKHO MCIOJIb30BaTh KAK OPUEHTHUPHI
1T TIOCTIeAyIoIero Beioopa mpodeccuu. BodmoxkHa Takxke WHTETparus OMOIOTUYECKUX
3HAHHUI C COOTBETCTBYIOIIMMHU 3HAHUSMHU, MTOJTYYCHHBIMU OOYYAIOIIUMUCS TIPU U3YUCHUHU
(bU3UKH, XUMUH, TeoTpadyi 1 MaTEMaTHKH.

CrpykTtypa mporpaMMsl o yuebHomy npeamery &quot;buonorus&quot; orpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIA MOAXOJbl K HU3ydeHHIO Ouojoruu. CoriacHo
UM, U3YYarOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX CUCTEM PAa3HOTO
YpOBHSI OpTaHM3AlMH, OHBOJIONHMHA OpPraHMYEeCKOro MHUpa Ha 3emMje, COXpaHCHHS
OMOJIOrMYecKOro paszHooOpasusi miuaHeThl. Tak, B 10 kimacce H3y4aroTCs OCHOBBI
MOJIEKYJIIPHON M KJIETOYHOW OMOJIOTHUU, IMOPHUOIOTUU U OUOJIOTUH PA3BUTHS, TEHETUKHU

Hn CCJICKIHH, OMOTEXHOJIOTHH Y CHHTETHYECKOM 6I/IOJ'IOFI/II/I, AKTYAJIM3UPYIOTCST 3HAHUWA



oOyuaromuxcs Mo O0TaHUKE, 300J0THH, aHATOMUH, (pusnonoruu yenoseka. B 11 kmacce
U3y4aroTcs SBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTMH U yueHHue 0 bnocgepe.

VYueOusiii npeamer «buosnorus» mnpuszBaH 00ECHEUNUTh OCBOCHHE OOYYaIOLUUMUCS
OMOJIOTMYECKUX TEOpPUI M 3aKOHOB, WJEH, MPUHUUIOB M MPaBUI, JEKAIIUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpA, 3HAHUM O CTPOECHUHU,
MHOTOOOpa3u U OCOOCHHOCTSIX KIETKH, OpraHh3Ma, MOMyJSIud, OHOLEeHO03a,
DKOCHUCTEMBI, O BBIJAIOIINXCSA HAYYHBIX JTOCTH)KCHMAX, COBPEMEHHBIX MCCIIEIOBAHMIX B
OMONOTHM, TPUKIAAHBIX AacrlekTax OuoJIoTWUYeCKMX 3HaHud. Jlng pa3BuTus U
HoJJepKaHUs UHTEpeca 00yJarommxcsi K OMOJIOrMU Hapsly CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepuaja B COJACPKAaHUHU MPOrpamMmbl IO OMOJOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJICHHUS M PA3BUTUS TOW WJIM MHOW oOnacTu OMOJIOTrHH,
BKJIAJIOM OTEUYECTBEHHBIX U 3apyOCKHbIX YUYEHBIX B pEIICHUE BaXHEUIIUX
OMOJIOTUYECKUX U DKOJIOTHYECKHUX MPOOIIEM.

Lene wm3yuenuss ydyeOHoro mnpeamera «buonorus» Ha yriayOJEHHOM YypOBHE —
OBJIaJICHHE OOYYarOIIMMKCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM Pa3HOr0 paHra W MpuoOpeTEeHUE YMEHUN HCIOJIb30BaTh ATH 3HAHUS B
(dbopMHpOBaHUU UHTEpeca K OIpeneaéHHoN o0aacTu mpodecCUuOHANBHON e TENbHOCTH,
CBA3aHHOM ¢ OWOJOruMed, Wiau K BBIOOPY Y4YEOHOro 3aBeACHUS ISl MPOAOJLKCHHS
OMOJIOTUYECKOTO 00pa30BaHUsl.

JlocTmkeHue 1enu u3ydeHus: yuyeOHoro mpeamera «buornorus» Ha yriyoaéHHOM
YpOBHE O00ECHEUYMBACTCS PEIICHUEM CIEAYIOIIMX 337ady: OCBOEHHE OOyYarolIMMUCs
CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTMYECKUX TEOPHSIX, KOHLIETHUSX,
TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W MPaBHIIAX, COCTABJISIIOIIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHUH, MHOT000pa3vu M OCOOEHHOCTSIX
OMOJIOTHYECKUX CHUCTEeM (KJIETKA, OpraHu3M, TMOMYJISAIus, B, OMOreoleHo3, onocdepa);
O BBIJIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUN; O3HAKOMJICHUE
oOy4Jaronuxcsi ¢ METOJJaMU MO3HAHMSI )KMBOM PUPOJIbI: UCCIEA0BATEIbCKUMU METOAaMHU
OMONOTUYECKUX HAayK (MOJIEKYJSIPHOM ¥ KIETOYHOW OWOJOTHUH, SMOPHOJIOTUU H
OMOJIOTUM Pa3BUTHS, TEHETUKHU M CEJEKIMH, OWOTEXHOJOTMU UM CUHTETUYECKOMN
OMOJIOTHH, TaJEOHTOJOTHH, HKOJIOTMH); METOJAaMH CaMOCTOSITEIbHOTO TPOBEACHUs

OMOJIOTUYECKUX UCCIEIOBAHUM B JIabopaTopuu U B Mpupoje (HaOnroAeHue, u3MepeHue,



AKCIEPUMEHT, MOJEIUPOBAHUE); OBJIaJICHUE 0o0y4YaromumMucs YMEHHUSIMU:
CaMOCTOSATENIbHO  HAaXOAWTh, aHAJU3UPOBATH M  KCMOJB30BATH  OHOJIOTMYECKYIO
nH(OpMAIMIO; TIOJB30BATHCA  OMOJIOTMYECKOW TEPMHUHOJOTHEH U  CHUMBOJIMKOM;
YCTaHABJIMBATh CBSI3b MEXKIY PAa3BUTHEM OHOJOTHM U COLUATBHO-PKOHOMUYECKUMH U
AKOJIOTMYECKUMH  MpoOJieMaMH  4YeJIOBEUECTBAa; OLIEHUBATh IMOCJEACTBUS  CBOEH
NEATENbHOCTH 10 OTHOLIEHUIO K OKpYXalolleld HpUPOAHOW cpene, COOCTBEHHOMY
3I0POBBI0 M 3JI0POBBIO OKPYKAIOLIUX JIIOJIeH; OOOCHOBBIBaTH U COOJIOJATh MEpbI
npodunakTukid MHGEKIUOHHBIX 3a00JIeBaHU, MpaBuja TMOBEACHHUS B NPUPOJE H
oOecrieueHuss 0€30MACHOCTA COOCTBEHHOM >KM3HEAESTENIbBHOCTA B YPE3BBIYANHBIX
CUTyalUsaX MPUPOJAHOTO U TEXHOTEHHOIO XapaKTepa; XapaKTEpPU30BATh COBPEMEHHBIC
HAy4HBIC OTKPBITUS B 00JIaCTH OMOJIOTHH; PAa3BUTHE Y OOYJAIOIINXCS HHTEIIICKTYTbHBIX
U TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUSIMHU U
COBPEMEHHBIMM HCCJICIOBAHUSMH B OWOJOTUM, pEHIaeMbIMU €10 MpoOJeMaMu,
METOJI0JIOTUEN OMOJIOTMYECKOr0 HCCIICIOBAHMS, TPOBEICHUS JKCIEPUMEHTATBHBIX
UCCJICIOBAHUM, pEIIeHUs OHOJOTUYECKUX 3ajad, MOJICIUPOBAHUS OUOJIOTHYECKUX
00BEKTOB U MPOIECCOB; BOCIUTAHUE Y 00YUYAIOIINXCS IIEHHOCTHOTO OTHOIIEHHUS K KUBOU
IpUpOJiE B IEJIOM M K OTACHbHbIM €€ OOBeKTaM U SBICHUAM; (POPMUPOBAHUE
AKOJIOTMYECKOMN, TEHETUYECKOW TPaMOTHOCTU, OOIIEH KYJIbTYphI MOBEICHUS B TIPUPOJIE;
WHTETpAllUd  €CTECTBEHHO-HAyYHBIX  3HAHWM;  OpUOOpeTeHHEe  O00YyUYarOIIUMUCS
KOMIIETEHTHOCTH B PAllMOHAJIBHOM MPUPOAOIIOIb30BAHUH

(coOmoieHre TpaBUJl TIOBEJICHUS B MPHUPOJE, OXpaHbl BUIOB, YKOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U 3JI0POBbSl OKPYKAIOIMIUX JOJeH (coOmoaeHuns
Mep mporIakTUKU 3a0osieBaHUM, oOecredeHrue 0e30MacHOCTH JKU3HEIASATCIBHOCTH B
Ype3BbIUYAWHBIX CUTYaAllUsIX MPUPOJHOIO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
MCIIOJIb30BaHUsI OMOJIOTUYECKUX 3HAHWM W YMEHUH B MOBCEIHEBHOM >KU3HU; CO3JaHUE
YCJOBUH I 0CO3HAHHOTO BBIOOpaA 00YyYaIOMMMUCS UHIUBUIYAIBHOU 00pa30BaTeIbHOM
TPaeKTOpHH, crocoOCTByOIIEH MOCJIEAYIOIIEMY podheCCUOHAIBHOMY
CaMOONPEACICHUI0, B  COOTBETCTBUM C HWHIAUMBHUAYaJbHBIMH HWHTEpECAMH U

MOTPEOHOCTSIMU PETMOHA.



OO111ee 9rcio 4acoB, OTBEICHHBIX HA U3y4YeHUE OMOJIOTUH Ha YTIIyOJIEHHOM YPOBHE
cpeaHero ooOmiero oopasoBanusi, coctapisier 204 yaca: B 10 kimacce — 102 yaca (3 gaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HeJiel0).

OTOop oOpraHuM3allMOHHBIX (OpPM, METOAOB M CPEACTB OOy4YeHHs] OHOJIOrUH
OCYIIECTBISIETCS C Y4€TOM cCHeuu(UKH €ero CoJep’KaHusi M HaIlpaBICHHOCTH Ha
NpOAOKEHHE  OMOJIOTUYECKOr0  OOpa3oBaHMs B OpPraHH3alUsIX  CPEAHETrO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM  YCIIOBUEM TIpU OOy4YEHHH OHMOJOTMHM Ha YIUIyOJEHHOM YpOBHE
ABJISIETCSI TIPOBEJICHUE JIADOpAaTOPHBIX U TMpakTUyeckux pador. Takke ywactue
oOydJaronuxcsi B BBIMIOJIHEHUH TPOEKTHBIX M Y4YEOHO-UCCIIENOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OIpPEAEISIETCS YYUTEIEM Ha OCHOBE HMEIOIIMXCA MaTepUalbHO-

TCXHUYCCKHUX pPECypCoOB )51 MCCTHBIX IIPUPOAHBIX YCHOBHﬁ.



COJEPKAHUE OBYYEHUA

10 KUIACC

ConepxaHue TpOrpaMMBbl, BBIIEIIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyapcTBeHHo# urtorooi arrecraiuu (I'MA).

Tema 1. buoJsiorns Kak HaykKa

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHass Hayka. KpaTkas wuctopus pa3BUTHS
ouonoruu. buonornyeckue Hayku W u3ydaemble UMH TpoOsiembl. DyHIaMEHTAIbHBIE,
MPUKJIAJHBIC U TOMCKOBBIE HAYYHBIE UCCIIEAOBAaHUS B OMOJIOTUU.

3HadyeHne Owonoruu B (GOPMHPOBAHWUM COBPEMEHHOW €CTECTBCHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsizaHHBIE C Ouosiormeil. 3HaUYeHHWE OWOJIOTUU B
IPAKTUYECKOM  JEATENBHOCTH  YEJIOBEKAa:  MEOULIMHE,  CEJIbCKOM  XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBun, V.
l'apseir, I'. Mengens, B. U. Bepnanckuii, 1. II. IlaBnos, M. M. Meunukos, H. .
Basunos, H. B. Tumodees-PecoBckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OuOJNIOTMM € JApYrMMH  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucCTeMbl Kak MpeAMeT u3ydeHusi Ouosnioruu. CBOMCTBA KUBBIX CHUCTEM:
€OUHCTBO XHMHUYECKOTO COCTaBa, JIHUCKPETHOCTh M ULEJIOCTHOCTh, CIIOXKHOCTb U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMs, CaMOBOCIPOU3BEICHUE,
pa3apaxuMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alnuu >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIA, TKAHEBBIM,
OpTraHU3MEHHBINA, MOMYJSIUOHHO-BUAOBONW, HKOCUCTEMHBIN (OHMOTEOIEHOTHYECKUH),
ouochepnsprit. Ilporecchl, mpoucxoasne B KUBBIX cucTeMaX. OCHOBHbBbIE TPU3HAKU
xuBoro. JKuszHp kak ¢(opma cymecTBoBaHus matepuu. Hayku, u3ydaroniye KuBbIe
CHUCTEMBI Ha PAa3HBIX YPOBHSX OpPTaHU3AIUH.

N3yuenue xuBbIX cucTeM. MeTtonbl Ouonoruueckoid Hayku. HaOmronenue,
U3MEpPEHUE, OKCIEPUMEHT, CHCTEMaTu3auus, meraaHanu3. llondarue o 3aBUCUMOU WU
HE3aBUCUMOUN mnepeMeHHou. llnanupoBanue skcrepumenta. IloctaHOBKa M mpoBepKa
runote3. HyneBas rumore3a. Ilonstue BbIOOpKHM U €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouosioruyeckux JaHHbIX. OIeHKa JOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB. [IpuduHbI
VCKa)XCHUS PE3YyJIbTATOB dKCIIEPUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «BHOJIOTHYECKHE CUCTEMBI»,
«CBOMCTBa XKMBOM MaTepum», «YPOBHHU OPraHU3aLUM KUBOW MpUpoabD», «CTpoeHue



KUBOTHOW KIIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBl OpPraHOB YEJIIOBEUYECKOIO
opranuzmay, «buoreonenosy, «buocdepa», «MeToapl U3yUeHUS KUBOI IPUPOIBDY.

O6opynoBanue: mabopatopHoe OOOpyJIOBaHWE [JIsi TPOBEACHUS HAOIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas paodora «lcronb30BaHWE pA3IUYHBIX METOJOB IPU H3YYEHUHU
YKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-GYHKIMOHAIbHAS €IUHUIIA KUBOTO. MCTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas reopus (T. lIann, M. llnetinen, P.
BupxoB). OCHOBHbIE TIOJIO)KEHUS] COBPEMEHHON KJIETOUHON TEOPHUHU.

MeToapl MOJEKYIApHOW M KICTOYHOW OMOJIOTHH: MHUKPOCKOMHS, XpomaTorpadus,
ANEKTpOPOpe3, METOJ MEUEHBIX aTOMOB, aupdepeHIaIbHOe LEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KJIETOK. M3yyeHue  qhuxcuposanuvix  Klemox. IJIEKTPOHHas
MUKpockonus. Kowxgoxanvuas muxkpockonus. Bumanvnoe (npusixcuznenHoe) u3yueHue
KJIeMOK.

JleMoHCTpauun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [lIneinen, P. Bupxos, K. M. bap.

Tabmuubl U cxeMbl: «CBETOBOM MHMKPOCKOID, «DIEKTPOHHBIA MHUKPOCKOID,
«Hctopust pa3BUTHSI METO0OB MUKPOCKOITAN.

O6opy0BaHKE: CBETOBOM MHKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHbBIX, )KUBOTHBIX
U OaKTepUaIbHBIX KJIETOK.

IIpakTuyeckass  padora  «l3yyeHue  METOJOB  KJIETOYHOM  OHOJOTHUU
(xpomarorpadusi, anekrpodopes, nuddepeHimanbHoe nenTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaAMUKPOIJIEMEHThI. Bona u eé
poib  KaKk pacTBOPUTENS, peareHra, Yy4yacThe B CTPYKTYPUPOBAaHHMM  KIIETKH,
TeIIoperysiiui. MuHepalibHble BelIeCTBAa KIETKH, WX Ouonoruyeckas poib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Oprannueckne  BeHIECTBA  KJIETKU.  buomormueckue  monumepsl.  benkwu.
AMUWHOKUCIIOTHBIM cocTaB OenkoB. CTpykTypel OeikoBOM Mojekyibl. IlepBuuHnas
CTPYKTypa Oenka, MenTuaHasi CBI3b. BTOpuyHas, TpeTUYHAs, YETBEPTUUHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Kinaccudukarus OenkoB. buonorudeckue ¢GyHKIUU
oenkoB. IIpuonoi.

Yraesogel. MoOHOcCaxapuapl, AHCAXapUIbl, OJIMTOCAXapUAbl M TOJHCAXAPUJIBI.
OOmuit mmaH cTpoeHus U (U3MKO-XMMHUYECKHE CBOMCTBA YTJIEBOJIOB. buonornueckue
(GYHKIIH YTIIEBOIOB.

Jlumuaet. [TwppodunbHO-rUApOdOOHBIE cBoMcTBa. Kiaccudukanus aunmumos.
Tpurnunepunbl, GochoUnuIbl, BOCKH, CTepouabl. bronornyeckue (GpyHKIIUU JHUMHIOB.



OOmue cBoiicTBa OMONOrMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO03aMbIKAHHIO, OJTYPOHULAEMOCTb.

HyxneunoBeie kucnorsl. JIHK u PHK. CrpoeHune HyKIEMHOBBIX KHUCIHOT.
Hyxneotuapl. Ilpuniun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JJHK —
NBOWHAs crnupayib. MectoHaxoxaenue u Ouonorndeckue ¢yukiuun JIHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudeckue cBsizu B Mosiekyine ATO.
buonornyeckue gpynkiun AT®. BoccranoBneHHbIE IEPEHOCUUKH, UX (PYHKIIUU B KIIETKE.
Hpyeue mnykneosuompugocpamor (HT®D). CexBenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CrpykrypHas 6uonorusi: OnoXxuMu4yeckue u 6Mopu3ndecKre uccie0BaHus cocTaBa
U TIPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Moodenuposanue cmpykmypol u @QyHKYUll
Ouomonekyn u ux Komniekcos. KomnvromepHvili ouzatiH U OpeAHUYeCKUlti CUuHmes
OUOMOTIEKYL U UX HENPUPOOHBIX AHAO208.

JleMoHCTpauun

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenesieHe XUMHUYECKUX 3JJIEMEHTOB B HEXKUBOW NPUPOJIE»,
«Pacrnpenenenre XMuMHYECKUX JIIEMEHTOB B JKUBOM IPUPOJIEY.

Tabmuubr u  cxembl: «lleproguyeckas TabnMIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «BellecTBa B cocTaBe Opranu3mMoBy, «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl O€IKOBOM MOJEKyNIb», «CTpOGHHE MOJIEKYJ YTIEBOIOBY,
«CtpoeHue Mozekyn JUnuaoBy, «HyKIenHOBbIE KHUCHOTBD», «CTPOEHHE MOJIEKYJIbI
ATD».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopnasi pabora «OOHapyxeHHE OCEJIKOB C TMOMOIIbI KaueCTBEHHBIX
peaKuii».

JlaGopaTopnasi padora «JVcciregoBaHue HYKJIEMHOBBIX KHCIOT, BBIJICJICHHBIX W3
KJIETOK Pa3IMYHbIX OPTAHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJICTKH

Tunbel  KJIETOK:  JyKapuoTMYeckas M  npokapuotruueckas.  CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHre MNpOKApHOTHYECKON KieTku. KierouHas CTeHKa OaKTepWil M apXew.
Oco0OeHHOCTH CTpOeHUsi TeTepoTpoPHONH M aBTOTPODHON MNPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenrie W (QPYHKIIMOHUPOBAHME OJYKAPUOTHYECKOM KieTku. [lmasmarmueckas
MeMOpana (riazmanemma). CTpyKTypa mia3MaTHdaecko MeMOpaHnbl. TpaHCIOPT BEIIeCTB
yepe3 IuTa3MaTU4ecKylo MeMmOpaHy: macCuBHBIN (nuddysust, obneruénnas nuddysus),
aKTUBHBIA (MIEPBUYHBIM M BTOPUYHBIM akTUBHBIA TpaHcnopT). llomynponunaeMocTs



meMmOpanbl. Pabota HaTpuii-kamueBOro Hacoca. DHAOIMTO3: MUHOLKTO3, (HarouuTos.
Ox3ounto3. Kinerounas crenka. CTpykTypa U (yHKIUH KJIETOUYHOM CTEHKU PACTEHUH,
rpuboB.

Huromnasma. [{uto3ome. Llutockener. /IBmxkenue nutommiasmbel. OpraHouabl KJIETKH.
OpHomeMOpaHHbIE OpraHOMJIbI KIETKH: HHaoIuiazMatuyeckas ceth (JIIC), ammapar
[onbmxu, 5W30COMBI, MX CTpoeHWe U (yHKIUU. B3anMocBA3b 0JHOMEMOpaHHBIX
opraHonsioB kieTku. CTpoeHue TpaHyJSIPHOTO peTUKyiayma. Mexanuzm HanpasieHus
oenxos 6 DIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3 KJIETOYHBIX MeMOpaH. [ maakuit
(arpanyJsipHbIi) SHIOIUIaA3MaTUyYecKuil peTukyiayMm. CekperopHas (yHKIus ammapara
Tombmxu. Moouguxayus benxoe 6 annapame [onvosxcu. Copmuposxka 6e1ko8 8
annapame [onv0xcu. TpaHCOPT BEHIECTB B KIETKE. BakyoJin pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOUJIbI KJIETKH: MUTOXOHAPUH, TUIACTUIBI. [Ipoucxoscoerue
mumoxonopuii u niacmuod. Cumouozcernes (K.C. Mepeocrkoeckuii, JI. Mapeynuc). CTpoeHue
U QYHKIMM MUTOXOHAPUMA M TiacTull. llepBUYHBIE, BTOPUYHBIE U CIIOKHBIC TJIACTUIBI
(OTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JIEMKOMIACTHI BBICIIHUX
pacTEHUI.

HememOpanusie opranounbl kietku CrtpoeHne W (QyHKIUM HeMeMOpaHHBIX
OpraHou/ioB KJeTKH. PubGocomsbl. [lpomescymounvie gunamenmol. MukpodUiIaMeHTHI.
Axmunosvie muxpoguiamenmol. MpIIEUHbIE KIETKH. AKmuHovble KOMNOHEHNbl
Hemblueunblx kiemox. MuxkporpyOouku. Kinetounerii nentp. CTtpoeHHe W JIBHKEHUE
KIYTUKOB M pecHUYeK. Mukporpybouku uurtoruiazmel. Llentpuons.  benku,
aAccoyuupoB8anHvle ¢ MUKpoQuiIameHmamu u Mukpompyooukamu. MomopHvie benxu.

Anpo. OOosouka siapa, XpPOMATHH, KapHoIUia3Mma, SAPBIIIKA, HX CTPOCHUE U
bynkuuu. SAnepHsiii 0eakoBbIi MaTpukc. [IpocTpaHcTBEHHOE PACcCONOKEHHE XPOMOCOM B
uHTEeppazHOM siape. Jyxpomamur u 2emepoxpomamut. bBelku XpoMaTWHa — THCTOHBI.
Hunamuxa sadepuoii 06o10uku 8 mumo3se. AoepHulii mpancnopm.

Kinerounbie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOeHHE DYKAPUOTHUYECKON KIETKN», «CTpOCHUE KUBOTHOU
KIETKN», «CTpoeHue pacTUTENbHON KIETKW», «CTpO€HHE MUTOXOHAPHUMN», «SAapoy,
«CTpoeHre MPOKapUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENAPaThl PACTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3ydyeHne CBOMCTB KJIETOUYHON MEMOPAHB.



Jlabopatopnass padora «MccnegoBanue 1ia3MoiM3a M AEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass padora «/I3ydeHne ABWKCHHUS IHUTOIUIA3MbI B PAaCTUTEIHHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHNe JHEPTUHU B KJIETKe

AccuMmwAnisl W JTUCCUMWISALIAS — JBE CTOPOHBI MeTaboyim3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOHBIN U reTepoTpodHBINA. YUacTre KUCIOPOo1a B OOMEHHBIX MPOIleccax.
DHepreTuueckoe obecrieueHue KieTku: mnpeBpaiieHue ATO B 0OMEHHBIX MpoIEccax.
depMEHTATUBHBIM XapaKTep peakiMil KIeTo4Horo wmeradbonusma. @DOEepMeHThI, HUX
CTpO€HHUEe, CBOMCTBa W MexaHus3M jnerctBus. Kodepmenthl. OTiauuus (EepMEHTOB OT
HEOPTaHWYECKUX KaTaau3aTopoB. benku-akTuBaTOphl ¥ OCITKU-UHTHOUTOPHI. 3aBUCUMOCTD
CKOpOCTH (DEPMEHTATUBHBIX PEAKITNI OT PA3IMIHBIX (PaKTOPOB.

[lepBUYHBIM CUHTE3 OpraHUYECKUX BeHIeCTB B KiieTke. DoTocuHTe3. AHOKCUCEHHbII
u okcueenHvlli pomocunmes y oaxmepuii. Ceemocodbuparowue nuemMeHmovl U NUSMEHNbl
peakyuonno2o yeumpa. Ponb XjopomactoB B mpouecce ¢otocuHte3a. CBeToBas u
TemHoOBas (a3pl. Pomoovixanue, Cz., C4. u CAM-munsr pomocunmesa. IIpogyKTUBHOCTD
dborocunTe3a. BrusHue paznuuHbiX (HAaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

XemocuHTe3. Pa3HooOpazne OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIIUPYIOIIKE
OakTepuu, Kene300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE OaKTEpUU. 3HAUCHHE
XEMOCHHTE3a.

AHadpoOHbIe opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHUST W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHbIE  MHKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl SHEPreTUYECKOro ooMeHa. [1oAroToBUTENbHBIN ATAl.
['mukonu3 — 6eCKUCIOPOIHOE PACILIETIIIEHUE TIIFOKO3BI.

buonornueckoe OKUCIEHHE, WIM KJIETOYHOE JAbIXxaHue. Poiap MHUTOXOHApHUM B
mporeccax Ouosjormdeckoro okucienus. luknmdeckue peakiuu. OKHUCIUTENTHHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cumnmes ATD:
paboma npomonuou AT®-cunmasel. IlpeumyiiecTBa ad3poOHOro MyTH OOMEHa BEIIECTB
nepes; aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpers: k. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuiel U cxeMbl: «POTOCUHTE3Y, « JHEPTreTUUECKU 00MeH», «bruocunTes Oenkay,
«Ctpoenue hpepMeHTay, « XEeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE JUIsl MPUTOTOBJICHHS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.



JlaGopaTopHas paGora «/3yueHue KaTalUTUYECKON aKTUBHOCTU (pepMeHTOB (Ha
puMepe aMUJIa3bl UIIA KaTaaasbl).

JlaGopaTopnas pabGora «/I3yuenue (epMEHTATUBHOTO pACIICTUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHnasi pa6ora «CpaBHeHHE MPOIECCOB (OTOCUHTE3a U XEMOCUHTE3A».

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUS .

Tema 7. HaciiencrBeHHasi uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun w™atpuyHoro cuHte3a. [IpUHIMI KOMIUJIEMEHTAPHOCTH B PEAKLHUIX
MaTpPUYHOIO CUHTEe3a. Peanmuzanus HacieACTBEHHON HHpopMauuu. ['eHeTHuecKuil Koo,
ero cpoiictBa. Tpanckpunuus — MatpuuHbii cuHTe3 PHK. ITpuHOMIBI TpaHCKpUIIUM:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJICIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue MampuyHvlx
PHK & syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsauust u e€ stanbel. Yuactue TpaHcnoptHeix PHK B Oumocunrtese Oenka.
VYcnosust OuocunTe3a Oenka. KoaupoBanue amuHokucior. Poias pubocoM B OmocuHTE3E
Oeka.

Cogpemennvie npedcmagnenusi o cmpoeHuu 2enog. OpraHusaluss T€HOMa Yy
MPOKAPUOT M 3YKApUOT. Peryisinus akTUBHOCTH T'€HOB y MpOKapuoT. ['unore3a onepona
(d. Kakob, K. Mano). Monexynsapuvie mexanusmuvl dKcnpeccuu 2eHo8 y sykapuom. Ponv
XpomamuHa 8 pezyiayuu pabomsl 2eHog. Peryndius oOMEHHBIX MPOILIECCOB B KIIETKE.
Kiterounslil romeocras.

Bupycel — HeksieTouHble (OpPMBI KM3HM M OOJuraTHele napasutbl. CTpoeHue
MPOCTBIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiti yuxn JHK-
cooepacawux supycos, PHK-codepocawux eupycos, oOaxmepuogacos. Obpamuas
MPAHCKPUNyus, peeepmasa, UHmezpasa.

BupycHbie 3aboneBaHusi uenoBeka, XUBOTHbIX, pactenuid. CIINI, COVID-19,
COIMAJIbHbIEC U MEIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u awnanmuz Gonvwux maccusoe («bigdatay)
CMPYKMYpHBIX OUoNI02U4eckux oOaunvlx. Hanomexumonocuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuiel 1 cxembl: «bumocuHTes Oenkay, «l'eHeTHYeckuit Kom», «Bupyce»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Krnerounslii muki, ero nepuoasl u peryisinus. Uarepdasza u muto3. OcobeHHOCTH
mpoIeccoB, TpoTekaronmx B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM), CHHTETHYECKUH M  TOCTCUHTETHYECKHI
(MpeMUTOTUYECKUI) IEPUOIBI UHTEP(DA3BI.



Marpuunbin  cunres JHK — permmmkanusa. [lpuHmuner perumkanmu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIIAPAIUIENBHOCTh. MexaHusm
perumkanun  JIHK. Xpomocomsl. Ctpoenne xpomocom. TenoMmepbl U TenoMepasa.
XpOMOCOMHBIN Ha0Op KIETKH — KapuOTHUIl. JIWIJIOMAHBIM W TrarIOuAHBIN HaOOPHI
xpoMocoM. ['omonorndnbie XpoMocOMBbI. [10710BbIE XPOMOCOMBI.

Jlenenue kneTkd — MuTO3. CTaAMK MUTO3a U IPOUCXOASIINE B HUX IPOLECCHl. THIbI
muTto3a. Kapnoknnes n nUTOKuHE3. bruonornyeckoe 3Ha4eHUEe MUTO3A.

Perynsiuust MUTOTHYECKOTO LUKIA KiIEeTKU. [IporpamMMupyemasi KjieTo4Hasi THOEb —
arnonTo3.

Knerounoe sapo, XpomMocoMmbl, (yHKUMOHAIbHAs TE€HOMUKA. MexaHuzmbl
nponughepayuu, oughgepenyuposku, cmapenus u 2udenu kiemox. «L{ugposas knemka» —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmunp! u cxembl: «KU3HEHHBIA LUKI KIETKW», «MuTo3», «CTpOoCHHE XPOMOCOMY,
«Permukanmsa JIHK».

OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpompenaparbl: «MHTO3 B KIETKax
KOpELIKA JIyKa».

JlabopaTtopHasi padora «/3ydeHne XpoMocoM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnas padora «HaGmoneHue MuTo3a B KJI€TKaX KOHYMKA KOPEILIKA JIyKa
(Ha TOTOBBIX MUKPOTMPENAPATAX)».

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pasHooOpazue opraHu3MoB. OIHOKIETOYHBIE, KOJOHUAJIbHBIE,
MHOI'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI M KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPHUObI, OJHOKIETOYHBIE BOJOPOCIH, JApPYTHE
poTUCTHI. KoJIOHHATbHBIE OPTAHU3MBI.

B3auMocBsA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpranusM Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuidl. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, IMOKPOBHAs,
OpOBOJALIASl, OCHOBHAas, MexaHudyeckasd. (OCOOEHHOCTH CTpoeHus, (QYyHKUMA U
PacCIIONIOKEHUS TKAaHEN B OPraHaX PACTEHUM.

TkaHU >KUBOTHBIX M 4YEJIOBEKA. THWMBl JKUBOTHBIX TKAHEH: SIUTEIUAIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHas, HepBHas. OcoOeHHOCTH cTpoeHus, OGQYHKIUN WU
pacIonoKeHUsI TKaHEN B OpraHax KMBOTHBIX U YEIOBEKA.

Opransl. BereratnBHble M TeHEpaTUBHBIE OpraHbl pacTeHWil. OpraHbl U CUCTEMBI
OpPraHoOB XKMBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi W BHYTpeHHUH ckeneT. CTpOEHHE W THIIbI
COE€IMHEHUS KOCTEMN.



JIBrkeHne oOpraHu3MoB. J[BM)KEHHE OJHOKIIETOYHBIX OPTaHU3MOB: amMEOOMTHOE,
KI'YTUKOBOE, PECHUYHOE. J[BMKEHNE MHOTOKJIETOYHBIX PACTEHHUW: TPOINHU3MBI U HACTHH.
JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX M 4YeJOBEKa: MblleyHas cuctema. Pediekc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iuranue opranu3moB. l[loriomeHne BOABI, YIJIEKHCIOrO ra3a W MHUHEPaJIbHBIX
BEILIECTB pACTeHUsAMU. [IuTaHme KUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapeHue. [luraHne mo3BOHOYHBIX KMBOTHBIX. OTIENbl MUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapuTenbHbie kene3nl. [IuneBapuTenpHas CUCTEMA YEIOBEKA.

Jpixanue opranu3moB. JlpixaHue pacteHuil. J{pixanue *uBOTHBIX. Juddy3us razon
yepe3 MOBEepXHOCTh KieTku. KoxHoe npixanue. JlprxarenbHas nmoBepXHOcTh. XKabepHoe u
JAEroyHoe JAbIxaHue. J[pIXaHWE IMO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. JBOJIIOLHUOHHOE
YCIO)KHEHUE CTPOEHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. /JlpIXaTeilpHas cHUcTEMaA
4yenoBeka. MeXaHW3M BEHTWISINUMU JETKUX Yy NOTUL U MIEKONHUTAKOIUX. Perymamus
nbixaHus. /{pixaTenbHble 00ObEMBI.

TpaHCIOpPT BEMIECTB y OPTaHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. TpaHncnopt
BEILIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbel. KpoBeHocHas cucrema
ITO3BOHOYHBIX XMBOTHBIX M 4enoBeKa. Ceplle, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIIeHNs. OBOJIOIMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM CHCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Breinenenne y opraHu3moB. Beigenenue y pacTeHuil. BeineneHue y >KUBOTHBIX.
CokpatutenbHble Bakyosd. Opranbl BbiaesieHus. DuibTpanus, cekpeuuss U oOpaTHOE
BCAaChIBaHME KaK MEXaHHU3Mbl pabOThl OpraHoB BblaeieHUs. CBsA3b MOJOCTU Tela C
KPOBEHOCHOW U BBIJCIUTEIBHON CUCTEMaMU. BbleneHne y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u (yHkuuoHupoBanue Heppona. OOpazoBaHHE MOYU Y
YeJI0BeKa.

3amura y opraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX opraHu3MoB. Criopbl OakTepuil U
IUCTHl MPOCTEMINMX. 3alluTa y MHOTOKIETOYHbIX pacteHuil. Kyrtukyma. Cpenctsa
[TACCUBHOM U XUMHUUYECKOU 3a1uThl. OUTOHIUIBL.

3ammTa y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpPOBBI M MX NPOM3BOIHBIE. 3aIlUTa
opranuzma oT Oozesneld. IMMyHHasi cucteMa 4yenoBeka. KieTouHblii U TyMOpaibHBIN
UMMYHUTET. Bpoxa€HHBIA W TpUOOpeTEHHBIA cneuuduueckuii uMmyHurter. Teopus
KJIOHaJIbHO-ceNeKTuBHOro umMMyHurera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurensHpie OTBETBI OpraHu3MoOB. Posib BpOXKAEHHOIO MMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxuMOCTh M perynsiuus y OpraHu3MoB. Pa3npaXuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpaxxumocTs U peryismnus y pacteHuil. PocToBbie BelecTsa u
UX 3HAaYCHHUE.

Hepshas cuctema u pedaexkTopHas peryisius y *UBOTHbIX. HepBHas cucrema u eé
OTZAEJIBL. DBOJIOUHOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTIENBI



TOJIOBHOTO MO3ra TIO3BOHOYHBIX JKMBOTHBIX. Pednexc u pedraekropHas myra.
besycrnoBHbIe U ycTOBHBIE pe(DIIEKCHI.

['ymopanbHas peryaanusa U 3HAOKPUHHAS CUCTEMa KUBOTHBIX M 4esoBeKa. JKee3bl
DHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBME TOPpMOHOB. B3aMMOCBsA3b HEPBHON U
OHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucreMa.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuublt u  cxembl: «OJHOKJIETOYHBIE  BoJHOpOCHU», «MHOTOKIETOUYHbIE
BoJopociny, «baktepun», «lIpocreimme», «Opranbl IBETKOBBIX PacTEHUID», «CUCTEMBI
OpraHoB ITO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKkoMbIX», «TKaHu
pactenuit», «KopHeBble cuctemel», «CtpoeHue crednsn», «CTpoeHHe JIUCTOBOM
MJIACTUHKNY, « TkaHu XKUBOTHBIX», «Ckener yenoBekay, «lluieBapuTenbHas cucTeMay,
«KpoBeHocHas cucrema», «JlpixatenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mpiieunast  cucrteMa», «BpimenutenbHas —cuctema», «OHIOKPUHHAS CUCTEMAy,
«Ctpoenne wbimib», «MMvmynuter», «Kumednonomoctasie», «Cxema MNUATaHUA
pactenuit», «KpoBEHOCHBIE CHCTEMBI TMO3BOHOUYHBIX >KHUBOTHBIX», «CTpOEHUE TUIPHI»,
«CTpoeHnue miaHapun», «BHyTpeHHee cTpoeHue N0KIAEBOro 4epBs», «HepBHas cucrema
pbeiO», «HepBHas cucrema ssrymkny», «HepBHas cuctema npecMbikaronmxcs», «Hepsras
cucrema ntuly, «HepBHas cucrema miekonuraromux», «HepBHas cucrema 4denoBekay,
«Pednexey.

OOopyioBaHHE: CBETOBOM  MHUKPOCKOI, MHKpPOIpenaparbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJIJIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, >KUBBIE HK3EMIUISIPbl KOMHATHBIX PACTEHUM, repObapuy pacTeHUN pPa3HBIX
OT/EJIOB, BIIAXKHbIE TIpenapaTbl JKUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJJIEKIIUU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBeKa, OOOpyAOBaHWE ISl JIEMOHCTpAIUU
MOYBEHHOT'0 W BO3AYIIHOIO MHUTAHUS PACTEHUM, pacUICIJICHUs KpaxMmayia U OeJIKOB MOJ
nerctBueM (HEpMEHTOB, OOOpYAOBaHHWE [JIsl JIEMOHCTPAIIMU OIBITOB IO H3MEPEHUIO
KU3HEHHOM €MKOCTH JIETKMX, MEXAHU3Ma JIbIXaTEIbHBIX JBHKEHUN, MOJAEIN TOJIOBHOIO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEW paCTEHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroioe (BKJIIOoUYas BEreTaTUBHOE) U TOJIOBOE.
Buaslt  Oecrnosioro  pa3MHOXEHHUs:  TMOYKOBAaHHWE, CHOPYJsiuMs, (parMeHTarus,
KJIOHUPOBAHHE.

ITonoBoe pazmHokeHue. IlomoBbie KiaeTku, WM rametsl. Meio3. Ctaauu mero3sa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buosorndeckuidi CMbICT MeWoO3a U
TMIOJIOBOTO mporecca. Meno3 u ero MECTO B )KU3HEHHOM IMKJIE OPraHU3MOB.



[IpenzapoasimieBoe paszButue. l['amerorene3 y KuUBOTHBIX. [losioBbIE Kele3bl.
OOpa3oBaHue M pa3BUTHE IMOJIOBBIX KiIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOpeHUEe W AMOpHOHAIbHOE  pa3BUTHUE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHMW3MOB (OHTOTeHE3). DMOpHOJIOTHS — HayKa O
pa3BUTUU OPraHu3MoB. Mopghocenes — o00Ha u3 2nasHbIX npodIem IMOPUONIOCUU.
Konyenyus mopgocenos u mooenu mopgoeeneza. Craauu 3MOpruorenesa *KUBOTHBIX (Ha
npuMepe Jsarymku). JpoOGnenue. Tumbl gpobnenus. JemepmunuposanHoe —u
HedepMuHuposanuoe opoonenue. brnacmyna, munet 6nacmyn. OcobeHHOCTU APOOIEHUS
MJIEKOTUTAIONIUX. 3apOIBIIICBbIC JUCTKU (TacTpyisiius). 3akiajJka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHME 4YacTeW pa3BUBAIOIIETOCA 3apoJbllia
(oMOpuoHalIbHAsT MHIYKIKA). 3akiajika IJ1aHAa CTPOEHUS >KMBOTHOIO KaK pe3yJbTaT
UEpapXUYECKUX B3aUMOJICHCTBUNA TEHOB. BinusHue Ha 5>MOpHOHANIBHOE pa3BUTHE
pa3IMYHbIX (PAKTOPOB OKPYXAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonanbubii nepuo. Ilpsimoe u HenpsiMmoe
pazButue. PazButue ¢ metaMopdo3oM y O€CIO3BOHOYHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HauYeHHE MPSAMOTO U HENPSAMOIO Pa3BUTHUSA, UX PACHPOCTPAHECHUE B
npupojsie. TUnbl pocTa KUBOTHBIX. DAKTOPBI PETYISIIUNA POCTA KUBOTHBIX M YEJIOBEKA.
Cragun nocTaMOpHOHAIBHOTO Pa3BUTHS Yy KMBOTHBIX M uesoBeka. [lepnonbl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMYECKHE MPOIIECCHI.

Pasmuosxenue u pazputue pacreHuid. ['ameroput u cnopodut. Meiio3 B ;KM3HEHHOM
nukie pacreHuil. OOpa3zoBaHue crHop B Ipouecce Meio3a. ['ameToreHes y pacTeHHil.
OninoA0TBOPEHHUE U Pa3BUTUE PACTUTEIbHBIX OPraHU3MOB. [[BOWHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHunil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJaiud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuupr u  cxembl: «BereratuBHoe pa3MHOXeHHE», «Tumel 0Oecnoyioro
pasMHOXEHU», «Pa3zMHOXEeHME  XnamMuaoOMOHanepl», «Pa3MHOKEHME  DBIJICHBD»,
«Pa3sMHOXeHue rtuape», «Menos3», «Xpomocombly, «l'amerorenes», «CTpoeHue
AUIEKIIETKU U criepMaTo3onaa», «OCHOBHbIE CTauu OHTOreHe3ay, «I[Ipsmoe n HempsiMoe
pasButue», «Pa3zBuTMe MancKoro xyka», «Pa3zButue capaHum», «Pa3BUTHE JATYIIKU»,
«JIBOMHOE OMJIOAOTBOPEHUE Y LBETKOBBIX pAaCTEHUI», «CTpOCHUE CEMSIH OJTHOJOIbHBIX U
JNBYIOJIBHBIX PacTeHU», «JKU3HEHHBIM IUKI MOPCKOW KamycTbDy, «/KU3HEHHBINM LUK
Mxa», « KA3HEHHBIN ITUKJT TATOPOTHHUKAY, « KU3HEHHBIN ITUKJT COCHBIY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  SIUIEKIETOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.



JlabopaTtopnasi padora «lI3yueHue CTPOEHHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpENapaTax».

IIpakTnyeckass padora «BbIiBIEeHME TNPHU3HAKOB  CXOJCTBA  3aPOJBILIECH
MTO3BOHOYHBIX KHBOTHBIX).

JlabopaTopHasi padora «CTpoeHrEe OPraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. 'eHeTuKa — HAyKAa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS M Pa3BUTHUS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX YUEHBIX B pa3BUTHH T'eHeTHkH. Pa6oTsl H. K.
KosbroBa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unumnyueHko,
H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHSATUS U CHUMBOJBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, aJbTCPHATUBHBIE NMPU3HAKHU, JOMUHAHTHBIA M PELECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TE€TEPO3UTOTa, YHCTasl JIMHUS, TUOpUIbI, TeHOTHN, ¢eHoTun. OCHOBHbBIC
METO/Ibl TEHETUKU: THOPUOIOTHUECKUH, IIMTOJOTUYECKUN, MOJIEKYISIPHO-TEHETUYECKUM.

JleMoHCTpauun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeen-Pecorckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlabopaTtopHnasi pa6ora «Jlpo3oduia Kak 00HEKT TeHETHUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBpiid 3akoH MeHzaens — 3aK0H €IuHOO00pa3us
ruOpusoB nepBoro mnokosienus. [IpaBuno gomuHupoBanus. Brtopoit 3akon Mennpens —
3aKOH  pacilerieHusi npu3HakoB. lluTojormyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeuBaHus. [ 'Mnore3a 4ucToThl ramer.

AHanm3upyroniee  ckpemuyBaHue. [IpoMeXyTOYHBIM — XapakTep HacIEOOBaHUS.
Pacuieryienre mpru3HakoB NPy HEMOJTHOM JOMUHUPOBAHUH.

JurubOpugHoe ckpemyBanue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBHUCHUMOIO
HacJIeI0BaHUs MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUA.

CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabotei T. Moprana. CuerieHHOe
HACJIEJOBAHUE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXKIYy TeHaMU. XPOMOCOMHAas TEOpHs
HACJIEACTBEHHOCTH.

['eHeTnka mnosa. XPOMOCOMHBIM MEXaHM3M ONPEACNICHUs MoJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM U T€TEPOTaMETHBIN IOJI. | eHeTnueckast CTpykKTypa
IIOJIOBBIX XpOMOcoM. HaciietoBanre npu3HaKoB, CUEILIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. llnenorponus — MHOKECTBEHHOE JEWCTBUE I'€HA.
MHOXeCTBEHHBIN aJIJICIIA3M. B3aumogerictBue HEaJIEIbHBIX TEHOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYEeCKUIT KOHTPOJIb PAa3BUTUS PACTCHUW, XUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3UOIOTHYECKUX TIPOIIECCOB, TMOBEACHUS W KOTHUTUBHBIX (QyHKUMM. ['eHeTnueckue



MEXaHU3Mbl CHMOMOTE€HE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35UH — Mapa3uT» U «XO3IUH
— MuKpoOuom». ['eHeTMYecKkue acmeKThl KOHTPOJII W WM3MEHEHHS HACICACTBEHHOM
uH(OPMAITUHU B TIOKOJICHUSIX KJIETOK ¥ OPTaHU3MOB.

JdeMoHCcTpaMuU

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

Tabmunpr u cxembl: «llepBbiii U BTOpOil 3akoHbl Menaens», «Tperuit 3akoH
Menpens», «AHaIM3UpyOLIee  CKpelmmBaHue», «HemomHoe  noMUHHpOBaHUE),
«CuernsieHHOE HacleI0BaHUE MPU3HAKOB y apo3oduiib», «l'eHeruka nona», «Kapuotun
yenoBekay, «Kapuotun apozoduns»y, «Kapuotun nrumbl»y, «MHOXKECTBEHHBIN
ajienusm», « BzaumoneincTere reHoBy.

O6opynoBanue: MOJENb [JIsl JEMOHCTpAIlMU 3aKOHOB €IWHOO0Opasus THOPHUIOB
MIEPBOTO MOKOJICHUSI W PACIICIUIEHUS IPU3HAKOB, MOJEIb ISl JEMOHCTpPAllUM 3aKOHa
HE3aBUCHUMOI'O HACJIEAOBAaHUS IIPU3HAKOB, MOJENb Ul JAEMOHCTPAlMU CLEILUICHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOM, MUKpoItipenapar: «Ipozoduiay.

IIpakTnueckas padora «l/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
Jp030(UITBI.

IIpakTnyeckas padora «M3ydeHue pe3yiabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHotuna u cpeasl npu GpopmupoBanuu penorumna. MI3MEeHUYUBOCTh
MpU3HAKOB. KadyeCcTBEHHbIE W KOJWYECTBEHHBIC MPU3HAKA. BuUAbl HW3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBCHHASI.

MonudukanuonHas  U3MEHUYHUBOCTb. Pousib cpeasl B dbopmHpoBaHUU
MOAU(PUKAIIMOHHON M3MEeHYMBOCTH. Hopma peaknnu mpusHaka. BapuanmoHHBIA psig U
BapuaironHas kpunas (B. Moranncen). CBolicTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

['enoTnnnueckass 3MEHYNBOCTh. CBOMCTBAa T€HOTUIUYECKON M3MEHYMBOCTH. Bkl
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeHo3 H  TIOJOBOM TpolecC — OCHOBa
KOMOMHATUBHONW W3MEHYUBOCTU. POMb KOMOWHATMBHOW W3MEHYMBOCTU B CO3JIaHUU
T€HETUYECKOT0 pa3HoO0pa3us B Mpejeiax OJHOTO BUA.

MyTanmoHHass U3MEHYMBOCTh. BUbI MyTaluii: r€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M MHIYLUUPOBAHHBIE MYTallMU. SIepHbIE U [UTOIIa3MAaTUUYECKUE MYTAIIUH.
ComMarnueckue M TOJIOBble MyTauuu. [[puunMHbl BO3HUKHOBEHHUSI MyTaluil. MyTareHsl u
MX BIIMSHUE€ HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO mMpolecca. 3aKOoH
TOMOJIOTMYECKUX PSAJOB B HacienctBeHHoW n3meHunBoctu (H.M. BaBunon). BHesaepnas
VW3MEHUYUBOCTh U HACIIEICTBEHHOCTD.

OnueeHemura u dNULEHOMUKA, POJib INULEHEMUYECKUX PaKmopos 8 HaAc1e008aHUU U
UBMEHYUBOCTNU (PEeHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOS.

JdemMoHcTpanuu



[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabmuibl u cxembl: «Buapl m3menunBocTH», «MoaudukamoHHas U3MEHYUBOCTHY,
«KomOnHaTHBHAST W3MEHYHMBOCTH», «Meio3», «OmnogorBopenue», «leHeTHaeckue
3a00s1€eBaHuUs YeIoBeKay, « BUIIbI MyTaluii.

OO6opynoBaHue: XKUBbIE U TepOapHbIe dK3EMIUIIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(pororpadun) KUBOTHBIX C PA3IUYHBIMU BUIAMH U3MEHUHNBOCTH.

JlabopaTtopnast padora «MccrnegoBaHue 3aKOHOMEPHOCTEH MOIUMUKAITMOHHON
n3MeHuuBoCTU. [locTpoeHne BapualimOHHOTO psiia U BApUALlMOHHOW KPUBOI.

IIpakTuyeckas padora «Myrtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorumn yenoseka. MexayHapoaHas nporpaMmMa UCCIIEI0BaHUS TEHOMA YEIOBEKa.
Meroapl  u3y4YeHHS ~ TCHETHKHM  4YEJIOBEKA:  TCHEAJIOTUYECKHWH,  OJM3HEIOBBIMH,
LUTOTCHETUYECKUN,  MOMYJISIHUOHHO-CTaTUCTUYECKUM,  MOJIEKYJISPHO-T€HETUYECKU M.
CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA: IIOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIUPOBAaHUE, B TOM uucie ¢ nomomblo [II{P-ananusza. HacnencrBeHnusie
3a00neBaHUsl 4YeyoBeKa. ['€HHble M XPOMOCOMHBIE OOJIe3HM YelioBeKa. boje3Hu c
HACJICJICTBEHHON TMPEAPACTION0KEHHOCThIO. 3HAYEHHE MEIUIMHCKOW TE€HETUKH B
OpEeIOTBpAllCHU U JICYCHUH TEeHETHMYeCKHX 3a0oJieBaHUN uenoBeka. Menuko-
TF€HETUYECKOE KOHCYIbTUpOBaHUE. CTBOJIOBBIE KIETKU. [[OHATHE «TEHETUYECKOTO IPpy3a».
DTUYECKUE AaCMEKThl MCCIEIOBaHUN B 00JIaCTH PEJAKTUPOBAHUSI T€HOMAa U CTBOJIOBBIX

KJIETOK.
['enernyeckue (pakTopbl NOBBILIEHHON YyBCTBUTEIBHOCTH Y€JIOBEKA K (PU3NUECKOMY
" XUMUYECKOMY 3arpsA3HEHMIO OKpYXKarolen Cpelbl. I'eneTnueckas
IIPENPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.
JleMoHCTpauumn

Tabmuupl u cxembl: «Kapuotumn uyenoBeka», «MeTOabl U3YYEHUS] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHNsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u cenekus. 3apoKICHUE CENEKIMU U JoMecTukanuu. Y yenue H. W.
BaBunoBa o lLleHTpax NpOMCXOXKAEHHS U MHOTIO0Opa3usi KyJbTYpHBIX pacTeHui. Poib
CEJIEKIIMM B CO3JJaHUHM COPTOB PACTEHUN M MOpPOJ KUBOTHBIX. COpT, mopoja, WITaMM.
3aKOH TOMOJIOTHYECKHX PSAJIOB B HaclieACcTBeHHOM m3MeHunBoctu H. M. BaBuioBa, ero
3HAYEHUE ISl CEJICKIIMOHHOM padOThI.

Metoasl  cenekMOHHOM  pa®oThl.  MICKycCTBEHHBIM  OTOOp: MacCOBBIM U
WHUBUyaIbHBIN. JTanbl KOMOMHAIIMOHHON CeNeKIuu. VMcnbiTanne mpon3BOUTENEH 110
noTOMCTBY. OTOOp MO T€HOTHITY C IMOMOIIBIO OIEHKH (PEHOTHIA TTOTOMCTBA M OTOOp IO
TeHOTHIY ¢ nomoupro anamu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PagmanuwoHHBIN U
XUMUYECKANA MyTareHe3 Kak HCTOYHHK MYyTalluil y KYJbTYPHBIX (OPM OpraHU3MOB.
Hcnonb3oBaHWE T€HOMHOIO PENAKTUPOBAHMS M METOAOB pexkomMOuHaHTHbIX JIHK mis
MOJIYYEHHSI UICXOTHOTO MaTepHaia JiJisl CEJIEKIUU.

[lonyyenne mnonuruionoB. BHyTpuBHmoBas rubpuauzanus. biauszkopoacTBeHHOE
CKpeluBaHue, Wi WHOpHIUHT. HepoacTBeHHOE CKpelMBaHWE, WIH ayTOPUIUHT.
['etepo3uc u ero mnpuuuHbl. Mcnonp3oBaHue reTepo3uca B celiekuuu. OtnanéHHas
rubpuauzanus. IlpeomoneHue Oecruiogusi MEXBUIOBBIX THOpUIOB. JlocTHKEHUs
CEJIEKIIMU PACTEHUN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.

CoxpaHeHrE ¥ W3YYEHHE TE€HETHUYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHM M HX
JTUKUX POAWYEH [JIi CO3JaHUSI HOBBIX COPTOB W THOPUIIOB CEIbCKOXO3SIHCTBEHHBIX
KYJIbTyp. HM3yuenue, coxpanenue u  YNpaeleHue  2eHemuyecKumMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 6 YEJISAX VIIYUUEHUsT CYUWeCEYIOUUX
U CO30aHUSL HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCEe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYUHbIX UCCTe008AHUL, NEPeO08bIX Udel U NEPCNEeKMUBHBIX MEXHOI02UU.

JleMoHCTpauun

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypums, I'. 1. Kapneuenko, I1. I1. JlykpsiHeHko,
b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuubl U cxembl: «lleHTpBl MPOUCXOXKACHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIAOB B HACJIEACTBEHHOW HW3MEHYUBOCTHY,
«Metoapl cenekiuny, «OtnanéHnas Tuopuauzanus», «Myrtaresesy.

JlabopaTtopnasi pabora «J/3yueHue CcOpPTOB KyJIbTYPHBIX pAaCTEHUH UM TMOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOJIBI M IOCTUKEHHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATENBHBIA Y4YacTOK, B
TETTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MbI, UX XapaKTEpUCTUKA. TpaauliuOHHAss OMOTEXHOJOTHS: XJIeOOomNeUueHue,
MOJIYYCHHE KHUCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJENHE. MUKPOOHOIOTUYECKU CHUHTE3.
OOBEKTH MHUKPOOHOJIOTHYECKUX TexHojorui. IlpousBoacTBo Oenka, aMHUHOKHUCIOT W
BUTAMHUHOB.

Co3gaHne TEXHOJOTMM W HMHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAaHHUSI TE€HOMOB C LEIBIO IIOJIYyYEHUST OPraHUu3MOB U HMX KOMIIOHEHTOB,
coJiepKaIIuX He BCTPEUAIOIINECS B IPUPOAe OMOCUHTETUICCKUE TTYTH.

Knerounas wnHxeHepus. MeToapl KylabTypbl KIE€TOK M TKAHEW pPACTEHUUM U
#UBOTHBIX. Kpnobanku. CoMaruueckass ruOpuau3anusi U COMaTHUYECKUH 3MOpPHOTeHEs.



Hcnonp30BaHue TamiOWIoOB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHATbHLIX U NOJUKIOHATbHLIX aHmMumen 8 Meouyune.
HckyccTBEHHOE  OIUIOAOTBOpPEHUE. PEKOHCTpyKLHMs SAWLEKIETOK W KIOHMPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTAllMU sIIep KIETOK. TexHonocuu  0300po6ieHus,
KYIbMUBUPOBAHUSL U MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCNEEHHBIX KYAbIMYD .

XpoMOCOMHass U TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCTpyupoBanue pexkomounantHeix JHK. Cozoanue mpanceennvix opeanuzmos.
JloCcTXKeHNs M NEPCHEKTUBBI XPOMOCOMHOM M T€HHOM HWH)XKEHEPUHU. JKOJOTHYECKUE U
TUYECKUE TPOOIeMbl TEHHOW UHXKEHEPUHU.

Menuuuackue OunorexHosorun. IloctreHomuHas 1udposas wMenunuHa. [1IP-
JIUMAarHocTrka. MeTaboJIOMHBIA aHalu3, F€HOLEHTPUUECKUI aHalIU3 MPOTEOMA YEJIOBEKA
JUISl OLIEHKH COCTOSIHUS €ro 3J0pOBbs. VCIonp30BaHME CTBOJOBBIX KIIETOK. TapreTHas
Ttepanusd paka. 3D-OumoumkeHepus ans  pa3paboTKu  (yHIAMEHTAIBHBIX OCHOB
MEJUIUHCKUX TEXHOJIOTHM, CO34aHUSl KOMIUIEKCHBIX TKaHEH COYETAHHEM TEXHOJOTHN
TPEXMEPHOTO OMOIPUHTUHTA " ckadosgunra TUTS peneHus 3a/1a4
MEPCOHATN3UPOBAHHON MEIULIVHBI.

Coznanue BEKTOPHBIX BaKIMH C IEIbI0 00ecTieYeHUsI KOMOMHUPOBAHHOM 3aIIUTHI OT
B0o30yauteneit OPBU, ycraHOBi€HHE MOJEKYJISPHBIX MEXaHU3MOB (DYHKIMOHUPOBAHUS
PHK-coaepxamux BUpYCOB, BBI3BIBAIOIIMX OCO0O oOmacHble 3a00JI€BaHMS 4eJIOBEKa U
YKUBOTHBIX.

JleMoHCTpauun

Tabmunplr u  cxembl: «Vcnonb3oBaHME MUKPOOPTaHHW3MOB B IPOMBIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKeKypeuss  «bHOTeXHONOrMA  —  BaXHEWIIAass  IPOU3BOJAWTENIBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)».

11 KVIACC

Tema 1. 3apo:xkaeHue 1 pasBuTHE IBOJTIOIHUOHHBIX NMPEACTABJIECHUI B 0M0JI0THH

OpomonmonHas Teopust Y. JlapBunHa. [Ipennocbuiku BO3HUKHOBEHHS JapBUHHU3MA.
JKuznp u HayuHas gesrensHOCTh Y. JlapBuHa.

JBmxymue cuibl 3BosifonuMu BuAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHU3MOB, HACJIEICTBEHHAs] U3MEHUYMBOCTb, OOpb0a 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunternyeckor Teopun HBomonuu (CTD). HeltpanbHas Tteopus
sBomoruu. CoBpeMeHHas 3BOJIIOIIMOHHAA OMOJIOTHS. 3HAYCHHUE HBOJIIOIMOHHONW TEOPUHU B
bopMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.



JeMoHCTpanumn

[Toptpetsl: Apucrotens, K. Jlunnel, K. b. Jlamapk, 2. XK. Cenr-Unep, K. KroBbe,
Y. Hapsun, C. C. YetBepukos, 1. U. HImanerayzen, /. Xonzaeitn, JI. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoil npupoasl (mo K. Jlunnero)», «JlectHuna
KUBbIX cymecTB (o Jlamapky)», «Mexanusm GopMHUpOBaHUS TPUCIOCOOJNICHUN Yy
pacTteHuil u XUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y.
Hapsunay, «Haxonku Y. JlapBuna», «®@opMbl 00prObI 3a cymecTBoBaHue», «Ilopoab
ronyOei», «MHoroobpasue KyJabTypHbIX (opMm KamycTey, «llopoasl momamHux
KUBOTHBIX», «Cxema oOpa3zoBanuss HOBbIX BuUJoB (mo Y. apBuny)», «Cxema
COOTHOIICHUS JBIKYIIMX CHJI 3BOMIOIUNY», «OCHOBHBIE TMOJIOKEHUS CHHTETHUECKOU
TEOPHUU IBOJIOLIUN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tomynsiiust Kak 3IeMeHTapHas eaquHuLa 3Boold. COBpeMEHHbIE METO/IbI OILICHKU
TEHETUYECKOr0 pa3HooOpazus M CTPYKTyphl mnomynsuuid. HW3menenue reHodoHIa
NOMyJISAIIMA  KaK JJIEMEHTAapHOE JBOJIOIMOHHOE SIBJICHHE. 3aKOH T'eHETHYECKOTO
paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (PAKTOPbl (IBHXKYIIME CHIIbI) 3BOMIOUMU. MyTanMOHHBIA MPOLECC.
KombOunatruBHast U3MEHUUBOCTb. [[peiid reHoB — ciydaiiHble HEHApaBICHHbIE U3MEHEHUS
4acTOT ajijiesiel B nmonyssiiusx. Ddext ocHoBarenss. Ighgexm 6ymuiiouno2o 2opaviuKa.
CHudiceHue eenemuuecko2o pasnoobpasus: npudunsl u creocmsus. Ilposenenue s¢gpgpexma
opeiigha cenos 6 Oonvuiux u manvix nonyrayusx. Murpauuu. M30asamus MOMYJISIIUN:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctectBenHbIil 0TOOp — HanpaBisiomui GakTop 3BOMONUH. DPOPMBI €CTECTBEHHOTO
oTOOpa: HBWXKYIIUH, CTAOUIM3UPYIONIUHN, pa3pblBatOui (qu3pynTuBHEIN). [lonoBoi
0T00p. BO3HUKHOBEHUE M SBOIONHS COITUATBHOTO TIOBEICHUS )KUBOTHBIX.

[Tprcroco0aeHHOCTh OPTaHU3MOB KaK pe3yibTaT MUKPOIBOMIONNH. Bo3HHKHOBEHNE
OPUCTIOCOONIEHUI Yy  opraHu3MoB. Apomopdo3bl U uaumoanantauuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHnu3MoB: Mopdosornueckue, pu3nonornyeckue, OnOXUMUIECKHE,
noBeneH4Yeckue. OTHOCUTENHFHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum ©u  CTpyKTypa. BupooOpa3oBaHume Kak  pe3yJjbTaT
MUKpO3BOJIIOIMU. M3osiiusa — kimoueBoi ¢dakTop BupooOpazoBaHus. Ilytu u crocoObl
BUI000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MONMIUIONAN3anus, Tudpuauzamnms). [nuTenbHOCTh
HBOJTIOLIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp 3BoNOLMOHHON OnoNOrMH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHUS
Oounopa3zHooOpazus. MUKpPOIBOIIOLUS U KOIBOIIOLMS APa3UTOB U UX X035€B. MeXaHU3MBI
dbopMHUpOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu



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

Tabmunpl U cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «llomynsiunonHas CTpykTypa
BUJIa», «Cxema MnposiBiaeHus 3akoHa Xapau—BaiiHOepra», «{BuKylue CHIIbl S3BOITIOLUN,
«IKonoruveckas U30Jsus MOMyJIAIUi ceBaHCKOU (popenny, «I eorpaduueckas n30sus
JUCTBEHHHUIIBI CUOMPCKOM M JIMCTBEHHMIIBI Jaypckoit»y, «llomynsiiuoHHbIE BOJIHBI
YUCJIEHHOCTU XMILIHUKOB U XKEPTB», «CXxema IEeUCTBHS €CTECTBEHHOIr0 0TOOpay, «DopMel
OOprOBI 3a CyLIECTBOBAaHHE», «MHAYyCTpHaIbHBIA MeNaHU3M», <«JKUBbIE HCKONAEMBIE,
«ITokpoBUTENBCTBEHHAsA  OKpacka  KUBOTHBIX»,  «lIpenympexnparomas  okpacka
KUBOTHBIX», «Duznonornueckue agantanun», «IIpucnocoO6i1eHHOCTh OPraHU3MOB U €€
OTHOCUTENBHOCTE», «KpuTepuum Buma», «Bunbl-qBodHuKN», «CTpyKTypa BUIA B
npuponie», «CrmocoObl BuAooOpazoBanus», «l'eorpaduueckoe BupooOpa3zoBaHHE TPEX
BUJIOB JIAHJBIIICH», «IKOJIOTHUECKOE BHUI000pa30BaHWE BUIOB CHUHHID, «lloUMION B!
pacTtenuii», «KamnycTHo-peneuHbIil rTuOpuI.

OobopynoBanue: repObapuy pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Uydesia ITHI] U 3Bepeil
C NpUMEpaMU Pa3IUYHbIX IMPUCIIOCOOJEHUM, Yydela NTUL U 3BEpPEell pa3HbIX BHJIOB,
repbapun pacTeHui OJU3KUX BUAOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BbIsBIeHHUE U3BMEHYUBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTtopnas pabGora «lIpucrnocobneHus OpraHu3MOB U HX OTHOCUTENIbHAs
11e71eCO00pa3HOCThY.

Jlaboparopnasi pab6ora «CpaBHEHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Metonbl u3ydyeHHMs Makpo3BOJrOLMH. [lameoHTONOrMYecKHe METOAbl H3Y4YEHUs
sBosironinu. Ilepexoaubie opMbl U PUIOreHETHUECKHE PSAbl OPTaHU3MOB.

buoreorpaduyeckue Meroapl uzydeHus 3Boyonuu. CpaBHeHue ¢Giopbl U (payHbI
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obOnactu 3emiau. Buabl-sHIEMHUKH U
PEUKTHI.

OMOpHUOJIOTMYECKHE U CPaBHUTEIbHO-MOP(OIOrHUecKre METOAbl  HU3yYeHUs
BOJIIOLMU. ['eHeTHYeckrne MEXaHM3Mbl 3BOJIIOLMM  OHTOI€HE3a W IOSBICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TE€HETUYECKHE, OMOXUMUYECKHE U MaTeMaTHYECKHe
METO/Ibl U3YYEHHMS 3BOJTIOLMU. ['oMonornunbie reHbl. COBpEMEHHbIE METObI TOCTPOEHUS
(bUIOTeHEeTUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3akOHOMEPHOCTH (TpaBwWiia) HJBOMOUMH. [lpunyun cmensvl yHKYULL.
HeoOpatumocTs sBomtouuu. ApantuBHas paguanusa. HepaBHOMEPHOCTh  TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mrosep, 3. ['ekkenb.



Tabmunpt u  cxembl: «DUIOTEHETHYECKUI psA  Jomaan», «ApPXEONTEPUKCY,
«3Bepo3yoObie suiepel», «Cteronedansly, «Punnoputey, «CeMeHHbIE MNAOPOTHUKNY,
«buoreorpaduueckue 30Hb61 3emnuy, «/peitd xoHTHHEHTOB», «PenukTe», «HauanpHbie
cTaauu SMOPHUOHAIBHOIO PAa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «l['OMoOJOrMYHBIE U
aHAJIOTUYHbIEC OpraHbl», «PyauMeHThD), « ATaBU3MBIY), «XPOMOCOMHbBIE HAOOPHI YEIOBEKA
W [uMIaH3e», «['JaBHbIe HampaBieHUs 3BOJOUAM», «OO0IMe 3aKOHOMEPHOCTU
DBOJIIOLIUNY.

O6opynoBaHue: KOJJIEKIUU, FepOapuu, MyJISKHU UCKOITAEMbIX OCTaTKOB OPTaHU3MOB,
MYJSIKM  TOMOJIOTMYHBIX, AQHAJIOTUYHBIX, PYAHUMEHTApHbIX OPraHOB M AaTaBU3MOB,
KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE JKU3HU Ha 3emJie

HayuHble rumoTe3bl MPOUCXO0XKICHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIEPMHUS.
JloHayuHble TMpENCTaBICHHUS O 3apOKICHUM KU3HU (KpeauumoHu3M). l'umortesa
IIOCTOSIHHOI'O CaMO3apOXICHUsA XKU3HU U e€ ompoBepxkeHue onsitamu . Pemu, JIL
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue >KM3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHUYeckol sBoouuu. [lmaHerapHas (reosoruyeckas)
ABOIONMS. XUMHUYECKass 3BOJIIOIUSA. AOUMOTCHHBIM CHUHTE3 OpPraHWYECKHX BEILECTB U3
Heoprannyeckux. OneiT C. Musepa u I'. FOpu. O6pa3oBanue noJuMepoB U3 MOHOMEPOB.
KoanepBatnas runoreza A. M. Onapuna, runote3a nepBudHoro 0ynsoHa Jx. Xomnmaeiina,
reHetuueckas rumnote3a I'. Mémnepa. Pubosumser (T. Yek) u runoreza «mupa PHK» V.
['un6epra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKHU.

Hcropust 3emnu u meronbl €€ m3ydeHus. lckomaemple OpraHMuYecKHe OCTAaTKU.
['eoxpononoruss u e€ wmeronsl. OTHOCUTENbHAssT M aOCONIOTHAsE T'€OXPOHOJIOTHS.
['eoxpoHoIOrnyecKas mKasia: S0Hbl, 3Pbl, IEPUOBL, JIIOXH.

HadanbHbie 3Tanbel opraHudecko 3Boonuu. [losiBieHME W 3BOMIONUS MEPBBIX
KJIETOK. DBOJIOLUsS MeTabonn3Ma. Bo3HMKHOBeHHE MepBbIX 3KocHcTeM. COBpEeMEHHBIE
MUKpOOHBIC OMOTUIEHKM KaK aHajJor mepBbIX Ha 3emiie coolmiecTB. CTpoMAaTOIUTHI.
[IpoKapuOThI U 3YKapUOTHL.

[Ipoucxoxnenue -SykapuoT (CUMOMOreHe3). OBOJIOLMOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxXoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaIbI IBOJIOLUHU BBICIIUX pacTeHui. OCHOBHbBIE apoMOp(d03bl pacTEeHUIA.
Brixon pacrenuii Ha cymy. [losiBiieHMEe CIOpOBBIX PACTEHUMH W 3aBOCBAHUE MMU CYIIIH.
Cemennble pacteHus. [IponcxoxneHne NBETKOBBIX PaCTEHUM.

OCHOBHBIE ATaIbl BOJIOLMH KUBOTHOTO MUpa. OCHOBHbBIE apoMOP(HO3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB. [lepBbie
XOpAOBBIE >KMBOTHbIE. JKHW3HB B BOJE. OBOJIOLMS IO3BOHOYHBIX. IIpomcxoxineHue
ampubuit n pentuiauii. [IpoucxoxaeHne MIEKONMUTAONMX U MTUIL. [IpyUHITUT KIH0YEBOTO
apoMopdo3a. OcBoeHre 6€CO3BOHOYHBIMU U MIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.



Pa3BuTue *u3HM Ha 3emiie MO 3paM M MEpUOAAM: apXel, MpOoTepo30il, Maleo30H,
Me3030M, KaifHo30i. OOIIas XapaKTepUCTHUKA KJIMMaTa W TEOJOTMYECKHX IPOIIECCOB.
[losiBieHME U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIE€0Opa3oBaHHUE: €ro YCIOBUS U
BJIUSIHME Ha Ta30BbIM cocTaB aTMOC(hEpHI.

MaccoBble BBIMHPAHHSI — SKOJIOTMYECKHE KPHU3HUCHI Mpouuioro. IlpuumHbl H
CIEICTBUSl MAacCOBBbIX BbIMUpAaHHA. COBPEMEHHBIH JKOJOTMYECKUN KPHU3UC, €ro
ocobennoctH. [Ipobiiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraiudeckoro wwupa. I[lpuHnunsl kiaccuduxkanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKNE IPYIIIbI OPTaHU3MOB.

JdeMoHCcTpaMuU

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. Y. OnapuH,
Jx. Xonneiin, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita ®. Penn», «Cxema ombita JI. Ilacrepa mo
W3YUYEHHUIO CaMO3apOoXKJIeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. FOpu», «3Otamnbl
HEOpPraHU4YECKOW 3Boyonnmn», «l'eoxpoHosornueckas mkana», «HadambpHble 3Tanbl
OpraHnyeckoil sBomonun», «Cxema oOpa3oBaHUA DYKApHOT MYTEM CHUMOUOTEHE3ay,
«CucreMa >kuBOM mpupoas», «CTpoeHue BUpyca», «ApomMop(}o3bl pacTeHHID,
«Punrnopute, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY, «MXM»,
«ITamopoTHuKn», «I'0J0CEMEHHBIE pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHUi», «Cxema
pa3BUTUS  KMBOTHOIO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocreiimuey,
«KuI11€YHO0I0CTHEIEY, «Ilnockue YepBW», «YeHucTOHOTHEY, «PBIOBIY,
«3emHoBoAHBIEY, «lIpecMbikatommecs», «lltuusy, «Mnekonuraronmey», «Pa3zputue
JKU3HU B apXEUCKOU 3pe», «Pa3BuTre )KU3HU B POTEPO3ONCKOMN dpey, «Pa3BUTHE KU3HU B
MaJIC030MCKON 3pe», «Pa3BuThe XU3HM B ME3030MCKOM 3pe», «Pa3zBuTue XuU3HH B
KalHO30MCKOM 3pe», «COBpEMEHHAS] CUCTEMA OPTAaHUYECKOTO MUPay.

O6opynoBaHue: repoapuu pacTeHUM Pa3IUYHBIX OTACIOB, KOJUICKIIMA HACEKOMBIX,
BJIQYKHBIE TpernapaTrbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUH HWIJIOKOXHX,
CKEJIEThl TO3BOHOYHBIX KMUBOTHBIX, Uydelia NTHUIl U 3BEpEl, KOJUIEKIIMK OKAMEHEIOCTEMH,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas jsadoparopHas padora «MogenupoBanue onbiToB Musmnepa—tOpu
M0 U3YYEHHUIO aOWOTE€HHOTO CHHTE3a OpPraHUYeCKUX COCAMHEHUW B TEPBUYHOU
aTMocdeper.

JlaGoparopnas padora «l3ydyeHuHe U OMUCAHME MCKOMAEMbIX OCTATKOB JPEBHUX
OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHue OCOOEHHOCTEH CTPOEHHSI PACTEHUN pPA3HBIX
OTHEIOBY.

IIpakTuyeckass padora «l3ydyeHne o0COOCHHOCTENW CTPOCHHSI TO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3



Paznensl 1 3agaum aHTponoaoruu. MeTo1bl aHTPOIIOJIOTUH.

CraHoBieHHE TPEACTAaBICHUM O TMPOUCXOXKJICHUM YeJIOBeKa. PenuruosHble
BO33peHust. COBpEMEHHbIE HAYUHBIE TEOPUH.

CxoncTBo 4enoBeka € JKUBOTHBIMU. (CHCTEMATUYECKOE TMIOJOKEHUE YEIOBEKA.
CBUIETENBCTBA CXOJICTBA YEJIOBEKA C YKMBOTHBIMHU: CpPaBHHUTEIbHO-MOP(OJIOTUYECKUE,
aMOpuosorndeckue, HrU3n0I0Oro-0MOXMMHUIECKHe, oBeeHYeckre. OTIMYus YeIoBeKa OT
JKUBOTHBIX. [IpAMOXOXKIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKoB. Pas3Butue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBwxkymue cuibl  (QakTopbl) aHTPOIMOTEHE3a: OMOJOTUYECKHE, COLUAaJIbHBIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpomoreHe3a. PaHHHE uenOBEKOOOpa3HbIE 00E3bSIHBI
(MpOKOHCYNBI) W paHHUE TMOHTHIBI — OOIIME TPEIKU YEeTOBEKOOOPa3HBIX 00€3bsSH H
JOJIe. ABCTPAJIONUTEKM — JBYHOTME MNpenKu JroAcd. YernoBeKk yMenblil, MEpBbIC
V3TOTOBJICHUST OpyAuN Tpyda. YenoBeKk NPSMOXOISAIIMN W MEPBBIA BBIXOJ JIKOJACH 3a
npenensl Adpuku. YenoBek reiinenbOeprckuii — oOmM IpeloK HeaHAepTaTbCKOro
YeJI0BEKa U YEJIOBEKA Pa3yMHOro0. YelnoBeK HEaHAEePTaIbCKUM KaK BUJ JIIOJIEW XOJIOAHOTO
KInMara. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA, JEHHCOBCKHUU YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejenamMu Agpuku. [laneoreHeTnka u najaeoreHOMUKa.

DBOJIIOLNS COBPEMEHHOI0 uesioBeka. EcTecTBeHHbIN 0TOOP B MOMYJISALUSIX YEIOBEKA.
MyTtauroHHbl Tmipouiecc ¥ noauMopdusM. llomynasiumoHHBIE BOJIHBI, Apel(] TEHOB,
Murpanus u «3G@PexkT 0OCHOBATENs» B MOMYJISALMIX COBPEMEHHOTO YeIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. bonpmime pacel:  €BpONEOUIHAs
(eBpasmiickas), aBcTpajO-HErpoujHas (PKBAaTOpHAJIbHASI), MOHTOJOUJHAsA (a3MATCKO-
aMepuKaHCKas). BpemMs u myTh pacceineHus 4YeloBeKa IO IUIaHeTe. EJIHUHCTBO
yenoBeueckux pac. Hayuynas HecocTosiTenbHOCTh pacu3Ma. I[IpucnocoGneHHOCTh
YeJIOBEKa K Pa3HbIM YCIOBHIM OKpyKarolen cpenbl. Biusaue reorpaduyeckoit cpeasl u
nperida reHoB Ha MOp(OJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MexauciuruiMHapabie  METOJbI B (hU3MYECKON (OMOJIOTHYECKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS. AHTPOIIOJIOTUS W MAJCOAHTPONOJIOTUS  YEJIOBEUYECKUX —MOMYJIALUM.
buocounanbHble UCCAENOBAaHWS NPUPOIBI 4YejoBeka. lMccinenoBaHWe  KOJBOJOLMHU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuubl U cxembl: «MeToJapl aHTPOIMOJOTUN», «[ 0JIOBHOM MO3r YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKEIET YeI0BeKa U CKEJIET IIMMITaH3e», «PylIuMeHTbl
U aTaBU3MbDY, «JIBUXKYIlHE CUJIbl aHTPOIOT€HE3a», «IBOJIOIUOHHOE IPEBO YEIOBEKAY,
«ABcTpanonutek», «YHemoBek ymenblin», «UenoBeK MNpIMOXOIAUN», «JeHUCOBCKUI
yenoBek» «Heanneptanbiipy, «KpomanboHb, «IIpeaku yemoBekay, «ITambl 3BOIIOIUN
yenoBeKay, «Pacel yenoBekay.



OOopynoBaHue: MYJSDKM OKaMEHENOCTEH, NPEeIMETOB MaTepUalbHOU KYJIbTYpbI
NpEeIKOB 4YelnoBeKa, penpoaykuuu (Qororpaduu) kapTuH ¢ MHU(OIOTHUECKUMH H
OMOIEMCKUME CIOKETaMH MPOUCXOXKACHUS YeToBeKa, (poTorpaguu HaXOJOK MCKOMAEMBbIX
OCTATKOB 4YEJIOBEKA, CKEJIET YeJIOBEKA, MOJEIb Yepena 4YesIOBeKa M yeperna LIMMIIaH3e,
MOJIEJIb KMCTH Y€JIOBEKA U KMCTH IIMMIIaH3€, MOJEIH TOpCa IPEIKOB YEJIOBEKa.

JlaGopaTopnas pabGora «/I3yuenne 0oCOOEHHOCTEH CTpOCHHS CKeJeTa YeloBeKa,
CBSA3aHHBIX C MIPSIMOXO0XKICHUEM.

IIpakTH4yeckas padora «/3ydeHne 3K0JIOrMUECKUX aJalTalui 4YeJIOBEKay.

Tema 6. DJxosorusi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJOPraHMU3MEHHbIX CHCTEM C OKPY/KAKLIEH cpeaou

3apoxaeHne U pa3BuTue 3kojoruu B Tpymax A. ['ymGompnara, K. @. Pynse, H. A.
Cesepriona, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxonorun. CBsi3b
DKOJIOTHH C IPYTUMH HayKaMH.

Metonsl sxonoruu. [ToneBbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOIHBIE
u jabopaTopHbie. MoaenupoBaHWe B 3KOJOTHMH. MOHHUTOPHHI OKpY>KAarOUIed Cpebl:
JIOKaJIbHBIN, PETMOHAJIBHBIN U TTI00AJTHHBIMN.

3HAaYEHUE DKOJIOTMYECKUX 3HAHUM I 4YEJOBEKA. DKOJOTHMYECKOE MHPOBO33PEHUE
KaK OCHOBA CBsI3€H yenoBedecTBa ¢ npupoaoin. @opMupoBaHHUE 3KOJIOTMYECKON KYJIBTYPBI
Y DKOJIOTMYECKON IPaMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymOoabar, K. @. Pynse, H. A. CeBepiios, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmunplt u  cxembl: «Pazmensl skonoruw», «Meroasl skojorum», «Cxema
MOHHUTOPHUHIA OKPYKaOLIEN CPEIbI».

JlaGoparopHasi padora «/3ydeHrne METOA0B IKOJIOTMYECKUX UCCIIEAOBAHUI.

Tema 7. Opranusmsl U cpea 00MTAHUSA

OKkojoruueckue (GakToppl M 3aKOHOMEpHOcTH ux jAeiictBus. Kiaccuduxanms
IKOJIOTHYECKUX (HaKTOpPOB: aOMOTHUECKHEe, OWoThYecKue, aHtpornoreHHbie. OOmue
3aKOHOMEpPHOCTH JEeUCTBUS 3Kojormdyeckux (¢akrtopoB. IlpaBuno wmunHumyma (K.
[npenrens, FO. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE 1 CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3Kojoruyeckuit Qaxrop. JleiicTBue pa3HBIX
YYaCTKOB COJHEYHOI'O CIHEKTpa Ha OpPraHu3Mbl. DKOJOTWYECKHE TPyNIbl PacTEeHUN H
YKUBOTHBIX IO OTHOIIECHHIO K cBeTy. CUrHanbHas poib cBera. DoTonepruoausm.

Temneparypa kak 3Kosnorudeckuit ¢pakrop. JelicTBue Temmneparypbl Ha OpraHU3MBbI.
[IoMKMNIOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3MBL. OBPUTEPMHBIE W CTEHOTEPMHBIE
OpraHU3MBl.

Bnaxuocts kak okomormueckwii  (aktop. IlpucrmocoOneHuss pacteHud K
noJiiepaHuio BoaHOro OanaHca. Kiaccugukanus pacTeHMil MO OTHOIICHHIO K BOJIE.
[Tpucnoco6ieHus >kMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.



Cpensl oOuTaHusT OPraHW3MOB: BOJHAs, HAa3eMHO-BO3/YIHAS, TOYBECHHAS,
TIyOMHHAsT TOATIOYBEHHAs, BHYTpUOpraHW3MeHHasi. DU3NKO-XUMHYECKHE OCOOCHHOCTH
cpen oouTanus Opranu3MoB. [IprcnocoOneHust OpraHu3MOB K KU3HH B PAa3HBIX CpeJlax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE W TOJAUYHBIC
puTMBl. [IprucnocoO0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

Kusznennsie ¢opmbl opranusmoB. [loHaTtne o xusHeHHOUW (opme. KuzHEHHBIC
(dbOopMBI pacTeHHI: A1ePEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHUE TPAaBbI, OAHOJICTHUE
TpaBbl. JKusHeHHBIE (HOPMBI KUBOTHBIX: THUJIPOOHMOHTHI, TE€OOMOHTHI, A3POOMOHTHI.
Oco0eHHOCTH CTpoeHus U 00pa3a KU3HHU.

buotnyeckue ¢aktopel. Buasl OHMOTHUYECKMX B3aMMOJEHCTBUNA: KOHKYPEHIUS,
XUIIHAYECTBO, CcUMOMO3 u ero ¢opmbel. [lapasutusm, Koomepamws, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckne B3auMOACHCTBUS
(Tommueckue, hopudeckue, padbpuueckue). 3HaUeHUE OMOTUYSCKUX B3aWMOJCHCTBUMN IS
CYILIECTBOBAHUS OPTaHU3MOB B cpejie oouTaHus. [[puHIIMT KOHKYPEHTHOTO UCKITIOYSHUSI.

JleMoHCTpauun

Tabmuubpl u  cxembl: «Okonorudyeckue (axtopb», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYIIbl >KUBOTHBIX IO OTHOIICHHIO K CBETY», «TemiokpoBHBIC
JKUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE», «DU3HOJOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpeqibl 0OUTaHUsI OPraHu3MOBY», «buonorndeckue puTmbD, «KU3HEHHBIC
bopmbI pacTeHui», «Ku3Hennele bopmbI JKUBOTHBIX), «Kocucrema
IIMPOKOJIUCTBEHHOTO  Jieca», «IJKOCUCTEMa XBOWHOTO Jiecay, «llemn mnuTanusy,
«XumnanuectBoy, «Ilapasutuzm», «Konkypenuus», «Cumomos», «KommeHncamuzm.

O6opynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJIOTHYECKUX (PaKTOpoB, TepOapuul CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUM, CBETOJIIOOMBHIC, TEHEIIOOMBBIE U TEHEBBIHOCIWBbHIC
KOMHAaTHBIE pacTeHus, TepOapuM ¢ KOJUICKIMH TEIJIOIIOOUBBIX, 3UMOCTOUKHX,
MOPO30yCTOMYMBBIX PACTCHUMN, Yyuesa NTHI] U 3Bepel, repoapun pacTeHU, OTHOCSAIIUXCS
K rturpodpuram, kKcepoduram, me30puTaM, KOMHATHBIE pACTEHHUS JAaHHBIX TPYIIII,
KOJUIEKIIMM JKMBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpeliax, TepOapuu U KOJUICKIIUKM PACTCHUM
U KUBOTHBIX, O0JaJarOlIMX YEepTaMH MPUCTOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HH, repOapuul U KOJUJICKIIMU PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX
dbopM, KOJJICKIIMM  JKUBOTHBIX, YyYaCTBYIOIIUX B  Pa3IUYHBIX  OMOTHUYECKHUX
B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpIsBiIeHHE NPUCTIOCOOTIECHUN OPraHU3MOB K BIIMSHUIO
CBETa».

JlaGopaTopHasi padora «BpIABICHHE NPUCIIOCOOTICHUN OPraHU3MOB K BIIUSHHUIO
TEMIEPATYPhI».

JlabopaTtopHasi pa6oTa «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHM M3 PAa3HBIX MECT
oOUTaHUSY.



Tema 8. Dxoy10rusi BUAOB U MOMYJIANMMA

DKOJIOTUYECKHE XapaKTEPUCTHKX Tomyisiuu. [lomymsus kak Ouosiormueckas
cucteMa. Ponb HEOTHOPOAHOCTH cpeabl, (GU3MUECKHX OapbepoB W OCOOCHHOCTEH
OuoJiorud  BUAOB B (OPMHUPOBAHMH TMPOCTPAHCTBEHHOM CTPYKTYPhI IOMYJISIUH.
OCHOBHBIC TMOKAa3aTeId MOMYJISIHUU: YHUCICHHOCTb, IMJIOTHOCTh, BO3pacTHas W MOJIOBas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIMSL.

Okosioruyeckass CTpykTtypa mnomyasiuud. OIeHKa YUCIECHHOCTH TMOIMYJISIUH.
JlnvHaMuKa TONyJdalud HW €€ peryysinus. DbHOTMYECKMH TMOTEHIMal MOIMYJIAIUY.
MopaenupoBanue IUHAMUKKA monyysiinuud. KpuBble pocTa YHCICHHOCTH MOMYJIAIUU.
KpuBsie BbDKUBaHMS. Perynsius 4ucaeHHOCTH MOMYJISIIIUNA: posib (haKTOPOB, 3aBUCSIIUX U
HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHYECKHUE CTpaTeru BUAOB (I- u K-ctparerun).

[TonsiTue 00 3KojOrMyeckor Hume Buaa. MectooOutanue. MHoromepHas MoJ€EIb
skojornyeckord Humm Jk.M. XaruumHcoHa. Pa3Mephl  3KOJOTMYECKOW  HHUIIIM.
[ToTeHManbHas U peain30BaHHas HUIIIU.

Bun kak cucrema momynsiuuil. Apeansl BUIOB. BUIbl U UX KU3HEHHBIE CTPATETHMU.
DKOJIOTHYECKHNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MUTpalMid >KUBOTHBIX. DBHOJIOrMYECKHWe WHBa3UU
qyKE€POJIHBIX BUJIOB.

JlemoHcTpanuu
[Toptper: Ix. . XaTunHCOH.
Tabmuubl W cXeMmbl:  «ODKOJIOTMYECKHE  XapaKTEPUCTUKH  TOIMYJIALUN,

«IIpocTpaHCTBEHHAs] CTPYKTypa MOMyJsiqun», «Bo3pacTHble NUpaMUJbl MOMYJSILIUANY,
«CKOpOCTh 3acelieHUs] TMOBEPXHOCTH 3€MIIM Pa3IMYHBIMU OpraHuzmamm», «Mojenb
skosiornyeckor Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: CeMsiH paCTeHUN K paCCEIICHUIOY.

Tema 9. Jxosnorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3moB. buoiienos u ero crpykrypa. CBsizu MeXIy OpraHu3MamMu
B OMOIIEHO3E.

Oxocucrema kak oTkpbiTasg cucrema (A. x. Tencnu). OyHKIIMOHANIBHBIE OJOKU
OpPraHu3MOB B DJKOCHUCTEME: TNPOJYIEHTHI, KOHCYMEHTBI, pPEeAYLEHThl. Tpoduyueckue
ypoBHHU. Tpoduyeckue 1enu U cetu. Adbnornueckue 0J0Ku 3kocucTeM. [1ouBbI U Wbl B
sKkocucTemMax. KpyroBopoT BEmECTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIC TMOKa3aTeIM JKOCUCTEeMbl. bromacca W TPOAYKIHA. DKOJOTUUECKHUE
MAPaMUJIbI YUCEN, OMOMACChl U SHEPTHUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpotixu.  DPuykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W HUX MPUYUHBI. AHTPONOTEHHBbIE BO3JICUCTBUSA Ha CYKILIECCHUH.



KnumakcHoe coobectBo. bropa3znooOpasue u moiaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYMUBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBL. DKocUcCmeMbl 03P U peK. IKOCUCTNEMbL MOpell U OKEAHO8.
Drocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpo3KocucTeMa. ArporeHo3. Pazmuuaus Mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢iopa u
dayna. CuHaHTpomM3almsi TOPOACKOW QayHbl. buomorndeckoe © XO3AWCTBEHHOE
3HaUEHHUE arpodIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpPTraHW3MOB B
aKOocucTeMax. Ponb Kackaonozo s¢ghghexma u 6u008-30upuxamopos (Kuouesvix U008) 8
@yHrkyuonuposanuu dxocucmem. llepeHOC HPHEPrHM M BEUIECTB MEXIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTh OPraHW3MOB, MOMYJSIUA M IKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUM.

Mexanuzmbl  8030eticmeus 3aepA3HEeHUU PA3HbIX MUNO08 HA CYOOP2AHU3MEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOJOUHECKO20

HOPMUDOBAHUSL  AHMPONO2EHHO20  B030eticmeusi.  MeTononoruss  MOHUTOPHUHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.
JlemoHcTpanuu

[Toptper: A. JIx. Tencnn.

Tabmuupbl u cxeMmbl: «CTpyKTypa OMOLIEHO3a», «IKOCUCTEMA HIMPOKOJIUCTBEHHOIO
jgecay, «JKOCHCTEMa XBOWHOIO Jeca», «DyHKUHWOHAIbHBIE TPYIIBl OPraHU3MOB B
skocucTeMe», «KpyroBopoTr BeliecTB B 3kocucTeMey», «llenu nuranus (macTtOMIHAasi,
NeTpuTHas)», «ODKOJIOrMuYeckas TMHUpamMHaa 4Yucell», «IKOoJorudyeckas MNUpaMuia
OroMacchl», « DKOJIOrHYecKasl mupamuaa sHeprun», «OopazoBanue 6osotay, «llepBuunas
cykueccus», «BoccraHoBneHue jeca mocie  moxapa», «IKOCHCTEMa  03epay,
«ArponeHos», «KpyroBopor BemIECTB M IOTOK 3HEPrUM B arpoueHose», «lIpumepsl
ypOOIKOCUCTEM.

O6opynoBanue: repOapuyd pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesia NTUIl U
3Bepeil, repdapuu KyJbTYpPHBIX W JMKOPACTYIIMX PACTEHUH, akBapuyM Kak MOJIEJb
9KOCHUCTEMBI.

IMpakTuyeckas padora «/3ydyenue u onucanue ypo0o3KOCUCTEMBD».

Jlabopatopuass pabora «/3ydyeHue pa3sHOOOpa3usi MEINKHX  IOYBEHHBIX
YIEHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYypeHsl «DKCKYpCUsi B THIMYHBIA OHOreoneHos (B 1yOpaBy, Oepe3HsK, €JbHUK,
Ha CYXOJIOJIbHBIN MM MONMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «ODKCKypCcHsi B arpo’kocucremMy (Ha TIOJ€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — oOmemnanerapHas o6Oojouka 3emud, TAE CYIMIECTBYET WIIU
CyIIECTBOBAaJIa *KU3Hb. Pa3BuTHe npeacrasnenuii o Ouocdepe B Tpynax 3. 3rocca. YueHue
B. U. Bepnanckoro o 6mocdepe. Obmactu Ouochepsr u e€¢ cocraB. JKuBoe BEmIeCTBO
ouocdepsl 1 ero QyHKIUH.

3aKoHOMEpHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHoctn Ouochepbl Kak
rnobanpHOM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OHWOreOXMMHUYECKHE LHMKIbI (yriaepoja, a3oTa). PUTMHUYHOCTH SIBICHUU B
ouocdepe.

3oHanbHOCTh Omocdeprl. Ilonarue o Omome. OCHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOWMHBIC JIECA, CMEIIAHHBIC WU IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, ITyCTBIHH,
TPOIMYECKHUE JIeCa, BBICOKOTOPhS. KimMaT, pacTUTENbHBIA M >KHUBOTHBIA MHpP OHOMOB
CYILIU.

CtpykTypa UM (QYHKIMS *UBBIX CHCTEM, OLEHKA UX PECYpPCHOrO MOTEHIHala U
onocdepHbIX PYHKITUH.

JleMoHCTpauun

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

Tabmuubr u cxembl: «l'eocepsl 3emnm», «KpyroBopor aszora B HpUPOAE,
«Kpyrosopot yraepoaa B npupone», «Kpyropopor KUciopoja B mpupoae», «Kpyrosopor
BOABI B Tnpupone», «OcHOBHbIE Ouombl cymm», «Kiaumartuueckue mnosica 3eMiny,
«Tynppa», «Taira», «Cmemanssiii Jecy, «llIupokonucTBeHHbId Jec», «CTenby,
«CaBanHay, «IlycTeIHs», « Tponrmueckuii gecy.

OobopyznoBaHue: repbapur pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0Ias cpeaa

DKOJOrM4ecKre KpU3MChl M WX NpUYMHBL. Bo3zaelicTBue yenoBeka Ha Ouocdepy.
3arps3HEeHHe BO3IYIIHOM cpenbl. OxXpaHa BO3ayxa. 3arpsA3HEeHHe BOAHOU cpenbl. OxpaHa
BOJAHBIX pecypcoB. Paspymienne mouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMATa.

AHTpOIIOTEHHOE BO3/ICHCTBHE HA PACTUTENbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl MPpUpPoAbl. KpacHbie
kauru. Ocobo oxpansiembie npupognbsie tepputopuu (OOIIT). borannueckue caapl u
300JIOTMYECKUE TTapKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA M  MPUPOJBI.
PannonanbHoe NpUPOJIONOIL30BAaHUE M COXpaHEHHE OHMOJOTHYECKOro pa3HooOpas3us
3emun. OOLIME 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTU
COBPEMEHHOT'0 KPU3KCA U €r0 BEPOSITHBIE MOCIEICTBUS.

Pa3BuTne METOJOB MOHUTOPWHIA Pa3BUTHsI OMNACHBIX TEXHOTE€HHBIX MPOLECCOB.
Cucmemnvle uccnedosanus nepexooa kK pecypcocbepezaroujeii U KOHKYPEHmMOoCHOCOOHOU
oHepeemuke.  buonocuueckoe  paszmoobpazue u  buopecypcwi.  Hayuonanvhule
ungopmayuonHvle cucmemsl, obecneyugarowue 00Cmyn K uHgopmayuu no coCmosHUIO



omoenbHblX 6U006 u skocucmem. OcHOBbI IKOpeadbunrumayuy dKocucmem U cnocooos
O0pvObL ¢ bUONospexcoeHuamMU. Pexoncmpykyus Mopckux u HazemMHbix IKOCUCTEM.
JleMoHCTpanumn
Tabmuubl U cxembl: «3arpsis3HeHHE aTtMmocdepbl», «3arpsisHeHHe TruApochepsd,
«3arpsisHenue nouBb», «llapHukoBeiii 3hdexT», «Ocobo oxpaHseMble MNPUPOIHBIE
TeppUTOpUn», «MOJIENIN YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢ororpadguu OXpaHIEMBIX PACTEHUN W KUBOTHBIX KpacHoil KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH perHoOHa.

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOI'NU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus xak HayKa. JKuBble cucTeMbl U NX HN3YUCHUC

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAsI HayKa. BHOOrnyecKknue Hayku U U3y9aeMble HMU
npobiiembl. DyHIAMEHTAIbHBIC, MPHUKIAJAHBIE W TMOMCKOBBIC HAYYHBIC HCCICIOBAHUS B
OHOJIOTHH.

3nayenne OWoOJOTHH B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, cBsizaHHbIe ¢ OuoONOrHel. 3HaueHHE OHOJOTMU B MPAKTHYCCKOM
JESITEIPHOCTH YEJOBEKa: MEAMIIMHE, CEIbCKOM XO3SIMCTBE, MPOMBINUICHHOCTH, OXpaHe

IIPUPOJIBI

1.2

1.3

2.1

’KuBbie cuCTEMBI KaK MpeaMeT u3ydeHusi 0nosoruu. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTb, CIOKHOCTh M YHOPSAOYEHHOCTh
CTPYKTYpPBI, OTKPBITOCTb, CaMOOpIraHU3allMsi, CaMOBOCIPOM3BEIEHHUE, PA3qPAKUMOCTb,
U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3zalid KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIETOYHbIA, TKAHEBBIN,
OpPraHU3MEHHBIN, MOMYJISUOHHO-BUAOBOM, HKOCUCTEMHBIN (OMOreOleHOTUYECKUH),
ouoctepnsiit. [lporeccsl, mpoucxopasmue B KHUBBIX cucTeMax. OCHOBHBIE NPU3HAKH

xuBoro. JKnu3Hp Kak (hopma CyIecTBOBaHUS MaTEepUU

Metonst  Ouonormueckod — Hayku. — HaOmrionenue,  u3MepeHHe,  IKCIEPHUMEHT,
cucrteMartusanus, MeraaHanu3. [loHATHe O 3aBUCHMON M HE3aBUCHUMOW IEPEMEHHOMU.
[TnanupoBanue skcrnepuMenta. [loctaHoBka u mpoBepka rumore3. HysneBas rumortesa.
[TonsTre BBIOOPKU U €€ AOCTOBEpHOCTh. Pazbpoc B Oumonormvecknx aaHHbIX. OlleHKa
JIOCTOBEPHOCTH  TOJYYEHHBIX  pe3ynbTaroB. [IpuuMHBI HCKaXX€HUS  PE3yJbTATOB

OKCIICPUMCHTA. IloHsITHE CTAaTUCTUYECKOTO TECTa
KneTka kak OMosioruyeckasl CicTeMa

Knerka — cTpykTypHO-(QYHKIMOHATIbHAS €AMHUIA XKUBOTO. VICTOpUS OTKPBITHS KIETKH.

Pa6oter P. I'yka, A. JleBenryka. Knerounass teopus (T. IIBann, M. Ilneiinen, P.




BupxoB). OCHOBHBIE M10JI0KEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.
MeToabl MOJEKYISIpHOW M KIETOYHOM OWOJOTMHM: MMKpPOCKOIUS, XpomaTorpadus,
1eKTpo(hope3, METOJl MEYEHbIX aToMoB, AupdepeHLualIbHOoe LEeHTpU(YTrupoBaHue,

KYJIbTUBUPOBAHHUE KIIECTOK

XUMHUYECKUHN COCTaB KIETKH. Makpo-, MUKPO- U yIbTpaMHUKpodJieMeHThl. Boga u e€ ponb
KaK pacTBOPHUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAHHH KIIETKH, TEIUIOPEryJISLHUU.
MuHepasibHbIe BEIIECTBa KJIETKH, UX OMOJIOrHYecKas poiib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckue mnonumepbl. benku. AMHHOKUCIOTHBIM cocTaB OenkoB. CTpPYKTYpbI
O0enkoBoil Monekysbl. llepBuuHas cTpykTypa Oenika, HenTHIHAas CBs3b. BTopuyHas,
TPEeTUYHAas, YeTBEPTUYHASA CTPYKTYpHL. [lenaryparus. CBoiictBa GenkoB. Kinaccuduxanums
6enxoB. buonornueckue GyHKIUU OEIKOB.

VYrneBoabl. MoHOcaxapuabl, AUcCaxapHjibl, OJUTrOcaxapuabl W monucaxapuisl. OOmmii

IUIaH CTPOCHHUA U (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IG CBOMMCTBaA YrijieBOaOB. buonoruueckue (bYHKHHH

YIJIEBOJIOB.
99 Jlunuaer. IM'uapodunsHO-TUAPOPOOHEIE  CBOMCTBA. Knmaccudpukanus  Junmmos.
' Tpurmuuepunsl, ¢hocdonunuabl, BOCKH, cTepouibl. buonornueckue QyHKUUU JTUIHIOB.

OOmme cBoiicTBa OHMOJNOTMYECKMX MEMOpaH —  TEKyd4ecTb, CHOCOOHOCTh K
CaMO03aMbIKAHMIO, TIOJIYIIPOHUIIAEMOCTb.
Hyxneunnosbie kucnorsl. JJHK u PHK. Crpoenne HykienHoBBIX KHcaoT. HykieoTuusl.
[Mpunmun xommnementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas
cimpanib. Mectonaxoxaeane u Ouonormueckue ¢ynkmmn JIHK. Bugst PHK. ®ynkuun
PHK B kietke.
Crpoenne monexkynsl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIGHHbIE NEPEHOCUYMKHM, HMX (DYHKIMM B  KIETKE.
CexBenuponanue JIHK.
CrpykrypHast Ouosyorusi: OMOXMMHUYECKHEe M OMO(PU3UYECKHE HCCIEIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKY
Tunsl KIeTok: sykapuoTHueckas U mpokapuoTuueckas. CTpyKTypHO-()yHKLIHMOHAJIbHbIE
00pa30BaHMsI KIETKH.
CrpoeHue mnpokapuoTHdeckod KieTku. KierouHas cTeHka OakTepuil M apxeil.
OcoOeHHOCTH CTPOEHUsI TeTepoTpOo(PHON M aBTOTPOPHONW MPOKAPHUOTUUYECKUX KIIETOK.

53 MecTo u posib IPOKapUoT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dyKapuoTHdecKol KieTku. [lnazmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTH4ecKOM MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepes
Ia3MaTHYecKyl0o MeMOpaHy: mnaccuBHBIA (Auddys3us, obnery€HHas auddysus),
aKTUBHBIN (MEPBUYHBII M BTOPUYHBIM aKTUBHBIA TpaHcnopt). I[lodynmpoHunaemocTts

MeMmOpanbl. PaGora HaTpuii-kanueBoro Hacoca. DHIOLMUTO3: MHHOLMTO3, (arouuTos.




Ox3ouuto3. Kinerounas crenka. CTpykrypa U (YHKUMH KIETOYHOH CTEHKH PACTCHMH,
rpuooB.

Huromnazma. I{uto3ose. Ilutockener. JIBuxkeHwe uuromiazMbl. OpraHoubl KJIETKH.
OpHoMeMOpaHHbIE OpraHOMbI KJIETKH: 3HJominazMarudeckas cerb (OIIC), ammapar
lonpmku, mmu3ocombl, uX crpoeHne u (yHKIuU. B3amMocBsI3b 0IHOMEMOpaHHBIX
opraHouioB kietku. CTpoeHHe TrpaHyIsipHOro petukyiayma. CHUHTE3 pacTBOPUMBIX
oenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['magkuii (arpaHyssipHBIA) SHAOILIA3MAaTHYCCKUN
petukynym. CekperopHas Qynkuus annapara ['ompmku. TpaHcmopT BemiecTB B KIIETKE.
Bakyonu pacturenbHbIx KieToK. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKUA: MUTOXOHJIPUU, TUIACTU/IBI.

Crpoenne u QpyHKUMM MUTOXOHApPUIN U Tuiactui. llepBuyHbIe, BTOPUYHBIE U CIIOXKHBIE
IIacTUbl (POTOCHHTE3UPYIOMIMX SYKApUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIIMX PACTECHUMN.

HememOpanubie opraHoupl kieTkd CTpoeHWe W (YHKIIMA HEMEMOPAaHHBIX OPraHOWIOB
kinetku. PubGocombl.  MukpodunameHTsl.  Mplieunble  KIETKH.  MUKPOTPYyOOUKH.
Knerounsnii nentp. CTpoeHHe M [BUKEHHE XTYTUKOB W PECHUYEK. MUKpPOTPYOOUKH
uuroria3Mel. LleHTpros.

Anpo. OGomouka siipa, XpOMATHH, KapHoIDIa3Ma, SAPBINIKA, UX CTPOCHHE W (DYHKIHU.
Snepusiii  OenkoBbId  MaTpuKC. [IpocTpaHCTBEHHOE pACMONOKEHHE XPOMOCOM B
untepdazHoM sape. benku xpomaTrHa — TUCTOHBI.

Knerounsie  BrmtoueHus.  CpaBHHUTENbHAs ~ XapaKTEpUCTHKA  KJIETOK  JYKapUOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIT)

2.4

AccuMWISIIMSL U TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTabonu3Mma. Tunbl oOMEeHa BEIIEeCTB:
aBTOTpPOGHBIH U reTepoTpodHBIH. VYdacTue KucIOpoAa B OOMEHHBIX Mpoleccax.
OHepreruyeckoe olecrnieueHne kieTku: mnpespamieHne AT® B oOMeHHBIX mpoleccax.
depMEHTATUBHBIN XapakTep peakuuid KIeTOYHOro wmetabonmusma. @DOEpMEHTHI, HX
CTpOoeHHEe, cBoiicTBa M MexaHu3M jaedctBusa. KodepmeHntsl. OTnnuus (epMEHTOB OT
HEOPraHMYEeCKUX KaTanu3aTopoB. beaku-akTUBaTopsl U OEIKU-MHTMOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH (pEpMEHTATUBHBIX PEAKIIUN OT pa3IMUHBIX (PAKTOPOB.

[lepBHYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTke. PoTtocuHTe3. Poib Xj10pormiacTos B
npouecce QorocuHre3a. CBetoBas W TemMHOBas (as3bl. IIpoayKTHBHOCTH (OTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.
XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEeMOCHHTETHKOB:  HUTPUUIMPYIOLINE
OakTepuu, IKEIe300aKTEepHH, CepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYEHUE
XEMOCHHTE3A.

Anas’poOHbIe opraHu3Mbl. Bunbel 6poxenus. [IpogykTel OpoKeHUs U UX UCIOJIb30BaHUE
YeJI0BEeKOM. AHa’pOOHBIE MUKPOOPTIaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUU M BO3OYIUTEIH
Oosne3Hen.

AdpoOHBIE OpraHW3Mbl. JTambl JHEPreTHUYeckoro ooOmeHa. [loATOTOBUTENBHBIN ITarl.




2.5

2.6

3.1

['mukonmn3 — GECKUCIOPOAHOE pACHICTUICHUE TIIOKO3HI.

buonornueckoe okuCIEHUE, WK KIETOYHOE JbIXaHue. Poiib MUTOXOHApPHI B Iponeccax
OHOJIOTrMYECKOr0 OKHCJICHUS. [uknuueckue peaxIuu. OxucnauTensHoe
dbochopmwmpoBanue. IlpeumymectBa a’poOHOro mytd oOOMEHa BEIIECTB TeEpen

aHa’poOHBIM. D(P(PEKTUBHOCTH IHEPTETHUECKOT0 OOMEHa

Peakuuu marpuunoro cuutesa. [IpyHINI KOMITJIEMEHTapHOCTH B PEAKLUIX MAaTPUYHOTO
cuHTe3a. Peanmsanus HacneAcTBeHHOW nH(popmanmu. ['eHeTHuecKuil KoJ, ero CBOMCTBA.
Tpanckpunuuss —  marpuunblii  cuHte3  PHK.  IlpuHnuner  TpaHckpunnuu:
KOMIUIEMEHTApHOCTh, aHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTD. TpaHCHAIUs U e€ ATarbl.
VYyactue tpancnopteix PHK B OwmocuHTe3e Oenka. YcimoBus OwocuHTE3a Oenka.
Komuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka.

Opranuzanys T€HOMa Yy TPOKApHUOT W DJYKapHOT. Perynsnus akTHBHOCTH TEHOB Y
npokapuot. ['unoresa onepona (P. XKako0, XK. Mano). Perynsius oOMEHHBIX POIECCOB
B kieTke. Kinetounslii romeocras.

Bupychel — HekitleTouHble (GOpPMBI KU3HU U OONHMraTHbIC mapa3uThl. CTpOECHUE MPOCTHIX H
CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychbie 3aboneBaHus uenoBeka, KHBOTHbIX, pactenuil. CIINIA, COVID-19,

conraJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

Knerounsnii nuki, ero mepuoasl u perymsuus. Mutepdaza m muros. OcobeHHOCTH
mpoIeccoB, mpoTekarommx B  uHTepdaze. [loaroroBka KIETKH K JCICHHIO.
[IpecunTeTnyueckuii  (MOCTMUTOTHYECKHUI), CHUHTETUYECKHMH M  TMOCTCUHTETUYECKHM
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Matpuunelii  cunte3  JIHK —  pemnumkanwmsa.  I[Ipunnmner  permmkanun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAJUIEIBHOCTh. MexaHusm
perummkammu  JIHK. Xpomocombl. Ctpoenue xpomocoMm. Tejaomepbl H Telomepasa.
XpOMOCOMHBIM HabOp KIETKH — KapHOTHM. JMIUIOMAHBIA W TalUIOMAHBI HaOOpHI
XpoMocoM. ['omostoruuHbeIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue kinetku — MuTo3. CTaguu MUTO3a M HPOUCXOMSIINME B HUX Ipouecchl. THIbI
Murto3a. KapuoknHe3 M UIUTOKMHE3. buosormdeckoe 3HA4Y€HHE MUTO3a. Perymsanus
MHUTOTHYECKOT0 LKA KieTKH. [Iporpammupyemas kierouHasi rubesb — arnonTos.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHMKA
OpraHI/I3M Kak OMOJIOTHYecKasl CHCTeEMa

OnHOKJIETOUHbIE, KOJIOHUAJIbHbIE, MHOTOKJIETOUYHbIE OpPraHU3Mbl M MHOTOTKaHEBbIE
OpraHU3MBbl.

DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecroioe (BKIII0Yas BET€TaTUBHOE) U MOJI0BOe. Buapl
0ecroioro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALHNS, (hparMeHTaIusl, KIOHUPOBaHHUE.
[TonoBoe pasmHoxxkenue. IlonoBeie kneTKH, wiaum rameTrsl. Meito3. Craguum Meiosa.

[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosormueckuii cMmbica Meno3a H




IIOJIOBOTO ITporiecca. Meio3 U €ro MecTo B JKU3HEHHOM LUKJIE OPraHU3MOB.
IIpensaponpimeBoe  passurhe. ['ameroreHe3 y KUBOTHBIX. [lonoBble  Kene3sl.
OOpazoBanue M pa3BUTHE MOJIOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIeTOK. OIUIOAOTBOpEHHE U SMOPHUOHAIBHOE PAa3BUTHE KUBOTHBIX. CrOCOOBI
OILIOJIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyanpHOE pa3BUTHE OpraHn3MoB (oHTOreHe3). Ctaaum 3MOpHOreHe3a >KUBOTHBIX
(Ha mnpumepe marymku). [poOmenue. Tumbsl napoGnenus. OCOOSHHOCTH IPOOJICHUS
MJIEKOITUTAIOMIUX. 3apO/bIIIEBbIe JIMCTKU (TacTpyJisilus). 3aKiagKka OpraHoB M TKaHEeW H3
3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHME 4YacTel pa3BUBAIOIIEIOCS —3apOoJbllla
(oMOpuoHanbpHasE WMHIAYKIHS). 3aKiajJKka IUlaHa CTPOCHHUS JKUBOTHOTO Kak pe3ylbTar
MEepapXUUeCKUX B3aUMOJEHCTBUI TreHOB. BiusHue Ha HSMOpPHOHAIBHOE pa3BUTHE
pa3nuyHbIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamMOpuonanbHblli mepuon. Ilpsimoe um HempsiMoe
pasButHe. PazButne ¢ meramop}o3oM y OECIO3BOHOYHBIX U MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HauYeHHE MPSAMOrO U HENPSMOIO Pa3BUTHS, MX PacHpOCTpaHEHUE B
npupose. Tunel pocta )KUBOTHBIX. DAKTOPHI PETYNALMU POCTA >KUBOTHBIX M YEJIOBEKA.
Craguun nocTaMOpHOHAIBHOTIO Pa3BUTHS Y )KUBOTHBIX U 4esioBeka. lleprnoabl oHTOreHe3a
YeJloBeKa.

Pasmuoxenune u passutue pactenuil. ['amerodut u crnopodut. Meiio3 B KHU3HEHHOM
nukie pacreHuil. OOpazoBaHMe cnop B Ipolecce Meios3a. ['ameroreHes y pacTeHuil.
Omnog0TBOpPEHHE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. /[BOIIHOE OIJIOJOTBOpPEHHE Y
LBETKOBbIX pacTeHuil. OOpa3oBaHME U pa3BUTHE CEMEHU. MeXaHU3Mbl peryisiiuu

OHTOTI'CHE3a y paCTeHI/Iﬁ H )KUBOTHBIX

3.2

Hcropust craHOBIEHUS M Pa3BUTHS TE€HETUKH Kak Haykd. OCHOBHbIE T€HETHYECKHUE
MOHATUSA M CHUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIE T'€HBI, AJIbTEPHATUBHbBIC
MPU3HAKHK, JOMUHAHTHBIA U PEIECCHUBHBIN MpPU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAs
JIUHUA, TUOPUIBI, TeHOTHII, (peHoTUI. OCHOBHBIE METObI TE€HETUKH: THOPUIOIOTHUECKUH,

I_[I/ITOJ'IOFI/I‘-ICCKI/II\/'I, MOJ'IeKy.]'ISIpHO'l"eHeTI/I‘ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpeuiuBanue. IlepBelii 3akoH MeHenss — 3aKoH €IMHOOOpa3us
ruOpuoB nepBoro mokosieHus. IlpaBuno nomuuupoBanus. Bropoit 3akoH Mennens —
3aKOH  paculenjeHus TNpu3HakoB. lluromormyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpellMBaHus. [ uroTe3a 4ncToThl ramer.

AHanmusupyromee — ckpemuBaHue.  [IpomMeXyTO4HBIM ~ XapakTep  HAcJIeOBaHUA.
Pacmienyienne npru3HaKkoB NPU HETIOJHOM JIOMUHUPOBAHUU.

JurnbpunHoe ckpemBaHue. Tperuid 3akoH MeHzaenss — 3aKOH HE3aBHCHMOTO
HacJIeIoOBaHUs MpU3HaKoB. L{uTomornyecke 0OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHUSI.
CuemienHoe HacnenoBaHue mpu3HakoB. Pabotsl T. Moprana. CrieruieHHOe Hacle0BaHuE

I'CHOB, HAPYIICHUEC CLCINNICHUSA MCIKIY I'CHAMU. XpOMOCOMHaSI TCOpHA HACJICACTBCHHOCTHU.




I'enernka nona. XpOMOCOMHBIM MEXaHHU3M OIPENEICHUs 10J1a. AYTOCOMBI U IIOJOBBIE
XPOMOCOMBI. ['OMOraMeTHBIN U IeTepOraMeTHbINA N0JI. ['eHeTnyeckass CTpyKTypa IOJOBBIX
xpomocoM. Hacnenosanue npu3HakoB, CHEIIEHHBIX € IIOJIOM.

I'enotun kak nesnoctHas cucrema. Ilneiorponus — MHOXECTBEHHOE NEHCTBHE TIEHA.
MHOXECTBEHHBIN aJUICIIU3M. B3anmonerictsue HEAJIEIbHBIX TE€HOB.

Kommemenrapaocts. Onucras. [lonumepus

3.4

BzaumoneiictBue reHoTMna u cpeabl npu  (popmupoBaHuHM (QeHoTHa. M3MEHYHBOCTbH
Ipu3HAKoB. KauecTBeHHblE M KOJIMYECTBEHHBIC IPU3HAKUA. Buiasl HM3MEHYMBOCTH:
HEHACJICACTBEHHAS U HACIIECTBEHHAS.

MoaudukaonHas M3MEHUMBOCTb. Poiib cpensl B (hopMHUpOBaHUM MOIU(DUKALIMOHHON
n3MeHunBocTU. HopMa peakiun npusHaka. BapuannoHHbli psl M BapyuaumoHHast kpusast (B.
Horanncen). CoiicTBa MOau(pUKaIIMOHHON U3MEHYNBOCTH.

I'enotunuyeckass n3MeHUMBOCTb. (CBOMCTBA T'€HOTUIIMYECKONM W3MEHUYMBOCTH. Bumpl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTALIOHHASL.

KomOunatuBHasT M3MEHUMBOCTh. Mei03 M TOJOBOM TMPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. Ponb KOMOMHATHBHOM HM3MEHUMBOCTM B CO3JaHUM TICHETHYECKOTO
pa3Ho00pa3zusl B Mpezenax OJHOro BUA.

MyrtanmoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrioHTaHHBIE M WHAYLMPOBaHHbIE MyTallMU. SIIepHbIE U LUTOIIA3MATUYECKHE MYTallWu.
Comarnueckue U nonoBble Myrauuu. [IpyurHbl BO3HUKHOBEHMs MyTauuid. MyTareHsl U ux
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO TpoLecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHou udmenunBocty (H.M. BaBuios). Baesinepnas n3aMeHUUBOCTh U

HacCJICACTBEHHOCTD

3.5

3.6

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma MCCIEAOBAaHHUS TE€HOMA YEJIOBEKa.
Mertonpl  WM3y4EeHMSI ~ IE€HETHMKH  YEJIOBEKa: reHEeaIOTHISCKHIA, OIM3HEIOBEI,
LUTOTCHETUYECKUM,  MOMYJIALMOHHO-CTaTUCTUYECKUN,  MOJIEKYJISIPHO-TEHETUUYECKUN.
CoBpeMeHHOE OIpeAcIIeHUE TEHOTHIIA: MMOJIHOTEHOMHOE CEKBEHUPOBAaHUE,
FeHOTHUIIMPOBaHWE, B TOM uuciae ¢ nomombo [II[P-ananu3a. HacnencrBeHnHbie
3a00J€BaHUs 4YeJOBEeKa. ['€HHBIE W XPOMOCOMHBIE OOJIe3HH uesjoBeka. boriesnu c
HACJIEICTBEHHOM  MPEpacloiOKEHHOCThIO. 3HAUEHUE MEAMIMHCKOM TIE€HETHUKU B

npeaOTBPpAIICHUHN U JICUCHUU I'CHCTUYCCKUX 3a0071eBaHni yeaoBeKa. CTBOJIOBBIC KIICTKH

JlomecTukaiuss M CeNeKIus. 3apoKICHHE CENeKIMM M JoMecTHKauuu. Yuenue H.I.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHHS W MHOrooOpasusi KyJbTypHBIX pacTteHuil. Poib
CEJIEKIIMM B CO3JJaHMH COPTOB PACTEHUM U MOPOJ KUBOTHBIX. CopT, MopoAa, mramMM. 3aKOH
TOMOJIOTUYECKUX PSIOB B HAcIeACTBEHHOW m3MeHunBocTtd H.M. BaBuiosa, ero 3HaueHue
JUISL CENIEKITMOHHON paboTHI.

MeTtoap! cenekiMoHHON paboThl. MickyccTBeHHBIN 0TOOpP: MacCOBbIM U MHAMBUAYAIbHBIN.

DTarnbl KOMOMHAITMOHHON CeNeKIuu. McnpiTanne mpousBoauTeieid mo motoMmctBy. OToop




[0 TEHOTHITY C TOMOIIBI0 OICHKHM (DEHOTHIIAa MOTOMCTBA M OTOOpP MO TEHOTHUITY C
nomomnisio aHanmu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJCKIIMOHHOW paloThl. PamuanuoHHBIN U
XUMUYECKUM MyTareHe3 KakK HMCTOYHUK MYTallud Yy KYJIbTYpHBIX (OpPM OPTraHH3MOB.
Hcnonp30oBaHne TEHOMHOTO PENAaKTUPOBAaHUS M METOJ0B pexoMmOMHaHTHBIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJICKIUHU.

[Tomygyenne  momuruionioB.  BHyrpuBumoBas — ruOpuamsanus.  bimskoponacTBeHHOE
CKpeIIMBaHue, WM HHOpuAUHT. HepoacTBeHHOE CKpelBaHue, Wik ayTOpuanHT. [ erepo3uc u
ero mnpuuuHBL Vcnoms3oBaHwe Tereposuca B cenekimu. OTmnaréHHas TUOpHIM3AISL
[peononenne Oecruioauss MEXBUAOBBIX THOPUIOB. JOCTHKEHHS CENEKIUM pPACTeHUH |

JKHUBOTHBIX

3.7

OOBEKTBI, HUCIOJIB3yeMble B OHOTEXHOJOTHMH, — KJIETOYHbIE W TKAHEBBIC KYJIbTYpBHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTHKA. TpaauliioHHas OMOTEXHOJIOrus: XjeboreuyeHue,
MONTy4YeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOAENHE. MHKpPOOUOIOTHYECKUN CHHTE3.
OOBEKTBI MHUKpPOOMOJIOrHMYECKUX TexHoJorui. I[IpomsBoacTBO Oenka, aMHHOKHCIOT W
BUTaMUHOB.  VICKYCCTBEHHOE  OIUIOJOTBOpPEHHE. PEeKOHCTpyKUusi — SIMLIEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/1 TpaHCIJIaHTALIMH JIEP KIJIETOK.

XpOMOCOMHAs1 ¥ IeHHasl UHKEHEepHs. VICKyCCTBEHHBIN CHUHTE3 I'€éHa U KOHCTPYMPOBAHHE
pexomOunanTHeix JIHK. JlocTmKeHHS W TIEPCIEKTHBBI XPOMOCOMHOHW U TEHHOM

HWHIXCHCPHU. MenunuHcKue OMOTEXHOJIOrMH. VICIob30BaHKue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0Opa3ue OpraHn4eckoro Mupa

4.1

buonorunueckoe pazHooOpasue opranu3smMoB. CoOBpeMEHHask CUCTEMa OPraHUYEeCKOr0 MUpaA.
[Tpuniunsl  k1accupuKanuu  opraHu3MoB. (OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIIbI
OpPraHU3MOB.

Oco0eHHOCTH CTPOEHUS U )KU3HENEATEIbHOCTH OJJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKIETOYHble TpUOBI, OJHOKJIETOYHbIE BOJOPOCIH, JPYrHe€ MPOTUCTHI.
Kononuanbuble opraHusMmsel. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHHYHOE. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Pazapaxumocts y

OAHOKJICTOYHBIX OPTraHU3MOB. Taxcucer

4.2

4.3

MHOrokJ1eTouHbIE pacTeHusa. B3anMoCBsA3b yacTEel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu,
OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOUYHOTO opranu3mMa. OpraHusM Kak equHOoe IIeJI0e.
Tkanu pactenuii. Tumbsl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHasi, I[MOKPOBHAS,
MPOBOASAIIAsA, OCHOBHas, MexaHuueckas. OCOOCHHOCTH cTpoeHus, (QyHKUUA U

pacIoJIOKEHUsI TKAaHEN B OpraHax pacTeHUN

BereraruBHble ¥ T€HEpAaTUBHBIE OPTraHbl pacTeHUN. PYHKIUK OPTaHOB U CUCTEM OPraHOB.
Kapkac pacteHuil. JIBH)KEHHE MHOTOKIETOYHBIX PACTEHUI: TPONM3MBI W HACTHH.
[Tornonienue BOABI, YIIIEKUCIIOrO ra3a U MUHEpAIbHBIX BEIIECTB pACTEHUAMU. [[pixaHne

paCTeHHﬁ. I[I/I(i)(l)yiSI/IH ra3oB YCpPC3 IMOBCPXHOCTH KIICTKHU. TpaHCI'IOpTHLIe CHUCTCMBI




4.5

pacteHuil. Belaenenue y pacteHuil. 3amura y MHOTOKJIETOYHBIX pacTeHMid. Kyrtukyna.
CpencTBa nacCUBHON U XMMUYECKOH 3auThl. DUTOHIUABIL.
PasnpaxxumocTs W peryisinus y OpraHusmoB. PasapaxumocTs U perymauus  y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIIECCTBA U UX 3HAYCHUC

MHOroKJIETOYHbIE KUBOTHbIC. B3aWMMOCBA3b 4YacTeldi MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, Opra’bl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak eMHOe
nemoe. I'omeocrta3. TkaHM >KMBOTHBIX M dYeloBeKa. THUIBI JKMBOTHBIX TKaHEH:
SMUTENUANbHAS, COCIUHUTENbHAS, MbIIeYHas, HepBHas. (OCOOEHHOCTH CTPOEHWUS,

(bYHKI_[I/Iﬁ " pacCIIOJIOXCHUSA TKaHEH B opraHax XMBOTHBIX U YCJIOBCKa

4.6

Oprasel ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMKM OPraHOB U CUCTEM OpraHoB. Omnopa
Tena opraHu3MoB. CKeNneThl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapykHbIi
U BHYTpeHHUH ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBrKE€HNE MHOTOKJIETOYHBIX >KMBOTHBIX. IInTaHne >kxMBOTHBIX. IIuTaHme 1MO3BOHOYHBIX
KHUBOTHBIX. JIpIxanue »uBOTHBIX. KoxkHOe npixanue. KabepHoe u 1€royHoe JbIXaHue.
JlpIxaHWe IO3BOHOYHBIX JXHUBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUsS JIETKUX
ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTEMa 4YelloBeKa. MeXaHW3M BEHTWIALMH
JNErKUX y NTUL U MIEKONUTAIOMX. TpaHCIOPT BEIECTB y OPraHU3MOB. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOparieHusi. OBOJIOLMOHHBIE YCIOXKHEHUS
CTPOEHHsI KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. BBIJEIEHNE Yy OPraHU3MOB.
Boigenenne y xuBoTHbIX. CokparurenbHble Bakyosnd. Oprasbl BblaeneHus. CBsi3b
IIOJIOCTH T€Jla C KPOBEHOCHOW M BBIJECIIUTENBHON CUCTEMAMU. BbllesieHne y N03BOHOYHBIX
KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ HX POU3BOAHBIE.
PasgpaxxuMocTe M perynsuus y OpraHu3MoB. PasgpakmMocTe y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3napakMMOCTp M peryssiliis y MHOTOKJIETOYHBIX PAaCTECHUM.
PocroBsle BemecTBa U X 3HAYCHHE.

HepBHas cucrema u peduiekTopHas peryyisiuus y MHOTOKJIETOYHBIX KHBOTHBIX. HepBHas
cucreMa U €€ OTHeNbl. DBOJIOLUOHHOE YCIIO)KHEHHE CTPOEHHUS HEPBHOM CHCTEMBI Yy
KUBOTHBIX.

Pazpabotka anroputmoB U mporpamm Ui 3¢p(dekTuBHONH (HYHKIMOHATBHONW aHHOTAlUU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METab00JIOMOB MHUKPOOPIaHHW3MOB, pAacTEHUM,

JKHUBOTHBIX U YCIIOBCKA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Opranbl U CHCTEMBI OpraHoB uYenoBeka. OTHenbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiektopHast ayra. besycinoBHble U yCIOBHBIE pedIeKCHI.
['ymopanbHas perynsuuss ¥ SHAOKPUHHAs CHCTeMa >KMBOTHBIX M uesloBeka. Kenesbl
SHJIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE rOpMOHOB. B3anMOCBsA3b HEPBHOU U

SHAOKPUHHOW cucteM. ['mnoranamo-runodusapnas cuctema. Pednexkc u peduexropHast




nyra. be3ycnoBHbIe U yCIOBHBIE PedIeKChI

5.2

5.3

5.4

5.5

5.6

3ammra opraHu3ma oOT OoJne3Heil. MMMmyHHass cuctema denoBeka. KieTouHwsli u
TYMOpPaJIbHBIA UMMYHHUTET. BpoXXAEHHBIH, TPHOOPETEHHBIN CrIeU(PUIECKUI UIMMYHUTET.
Teopus knoHaibHO-cenekTuBHOro ummynutera (I1.0pmux, ®.M.bepuer, C.Tonerasa).
BocnanurensHple OTBETHl OpraHu3MoB. Poiib BpOXIEHHOIO HMMMYHUTETa B Pa3BUTUHU

CUCTEMHBIX 3a00JIeBaHUN

KpoBenocnasi cucrema u e€ opranbl. Cepjile, KpOBEHOCHbIE COCYAbl M KpoBb. Kpyru
KpoBooOpamienus. Pabora cep/ia u e€ perysus

Jbixanue yenoBeka. Juddysus razoB yepe3 NoBepXHOCTh KJIETKU. [[pIxaTenbHas cucrtema
qenoBeKa. JprxarenpHasi MOBEPXHOCTh. Perymnsius apixanus. [{pxaTenbHbie 00bEMBI
[MumeBapurenbHas  cuctema  yenoBeka.  OTxaenbl  MUILEBAPUTENBHOTO  TpakTa.
[TumeBapuTenbHbIE XKene3bl. BHYTPHUITONIOCTHOE U BHYTPUKIICTOYHOE MTUIIEBAPEHUE
[TokpoBsl u wux mnpomsBonmuble. Opranel Bbenenus. llouku. CrpoeHue u
¢bynkunonupoBanue HedpoHa. DuibTpanusi, cekpenus W OOpaTHOE BCACBIBAHHWE Kak

MCXaHH3MBI pa6OTbI OpraHOB BBIJACJICHUA. O6pa30BaHHe MOYH Yy YCIIOBCKa

5.7

JIBrokeHue yenoBeKa: MblleyHas cucreMa. CKeleTHbIE MBIIIIBI U uX padota. CTpoeHue u

THUIIBI COCANHCHUA KOCTeH

6.1

TeopI/IH ABOJIIOIMU. Pa3BuTHE )XKU3HU Ha 3emie

OponmonronHas Teopus Y. Jlapsuna. [Ipeanochiyiku BO3BHUKHOBEHUS JapBUHU3MA. JKU3HB
U HayyHas jnesarenbHocTh Y. J[apBuHa.

JBwxkymue cwibl 3Bodtouud  BugoB 1o Y. JlapBuHy (BBICOKass HWHTEHCHBHOCTH
Pa3MHOKEHHUsI OpPTaHW3MOB, HACJIEACTBEHHAsE M3MEHUYMBOCTh, 0OphOa 3a CyIeCTBOBAHME,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTndeckoit Teopuu 3Boironuu (CTD). HeltTpanbHast TeOpHst SBOTIOIIH.
CoBpeMeHHasi SBOJIONMOHHA OWOJIOTHS. 3HA4YeHUE DBOJIOIMOHHOW TEOpUU B

(OpMHPOBAHUM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tomynsimust kak sjeMeHTapHas enuHuia 3Boioluu. COBpEMEHHBIE METO/bl OLEHKU
TEeHETUYECKOTr0 pPa3HooOpa3us M CTPYKTypsl mnonyiasuuid. M3menenue reHodoHaa
MOMYJSIIMM ~ KaK  DJIEMEHTapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecust [x. Xapau, B. BaiinGepra.

OnemeHTapHble (DAKTOPBHl (IBMXKYILIUME CHJIBI) 3BOJIOLNMU. MyTalMOHHBIN mpoIecc.
KomOunaTiBHas n3MeHUMBOCTD. J{peii reHoB — citydaiiHble HeHaNpaBJIeHHbIE N3MEHEHHS
qacToT ajutenel B nomymsinuax. Dddekt ocHoBarens. Murpanuu. M30asaust nomysmii:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHoJIornuecKast (pernpoayKTUBHAs).

EctectBeHHblil oTOOp — HampaBisomui (aktop sBomonuu. POpMbI €CTECTBEHHOTO
oTOOpa: ABIKYIIUH, CTaOMIM3UPYIOIIMK, pa3pbiBatolinii (qu3pynTuBHBIM). [lomoBoit

oToop.




[TprcnocoOICHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIOIUH. BO3HUKHOBCHHE
IpUCTIOCOONIEHUH Yy  OpraHu3MoB. Apomopdo3bl U uauoagantanuu. [Ipumeps
NPUCTIOCOOICHUH Y Opranu3MoB. OTHOCHTEIBHOCTD MTPUCTIOCOOICHHOCTH OPTaHM3MOB.
Bua, ero kpurepuu u CTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHUKPOIBOJOIUH.
W3onsums — kir0ueBoit akTop BuooOpazoBanus. [lyTu u crmocoObl BUI00Opa30BaHHMS:
ajutonarpuveckoe (reorpaMueckoe), CUMIATPUIECKOE (IKOJIOTUYECKOE), KMTHOBEHHOECY
(mosuIuIOnAN3aIKs, THOpHUK3anus). JTUTETbHOCTD IBOIIOIIUOHHBIX TPOIECCOB.
MexaHu3Mbl HOPMUPOBAHUST OUOJIOTUIECKOTO Pa3HOOOPA3HS.

Posib  3BONIONIMOHHON OHOJOrMH B pa3pabOTKe HAy4YHBIX METOMOB COXpPaHCHHUS
Ooropa3zHooOpasusi. MUKPOIBOIIONHUS U KOIBOOIHS TTAPA3UTOB U UX X035€B. MeXaHU3MBI

(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEl

6.3

6.4

Meroabl u3yueHusi Makpod3BodtoLuU. [lageoHTosornyeckne MeTo bl U3y4eHUs SBOJIOLIHH.
[Tepexonnbie popmbl U GUITOTCHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduueckue wmetonsl ulydeHus osBomouuu. CpaBHeHue Giaopsl U QayHBI
MaTEpUKOB W OCTpPOBOB. buorecorpaduueckue obmactu 3emnu. Buabl-sHIeMukH u
PEJUKTHI.

DOMOpPHUONIOTHYECKHE M CPABHUTEIHbHO-MOP(OIOTHUYECKHE METOIbl M3YyUEHUS SBOJIOIUU.
['eHeTnyeckne MeXaHU3MBbI JBOJIIOIMM OHTOT€HE3a W TOSBJICHHUS SBOJIOIMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHBICE OpraHbl. PynuMMeHTapHble Oprassl U
aTaBU3Mbl. MOJEKYIApHO-TeHETUYECKNE, OMOXMMHUYECKHE U MaTeMaTHYECKHE METOIbI
M3y4yeHus HSBOMOLMM. ['oMonormunble reHbl. COBpEMEHHbIE METOAbl IOCTPOEHUS
(UIIOTCHETHUYECKUX JICPEBBEB.

XPOMOCOMHBIE MYTAIIMH U SBOJOIHS TEHOMOB.

OO6mue 3axkoHOMEpHOCTH (TipaBuiia) 3BoonKuUd. HeoOpaTUMOCTh SBOMIOIMH. AJanTHBHAS

paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOITUHA

Hayunble rumoTe3bl MpPOUCXOXAEHHUS >KU3HM Ha 3emiie. AOHMOreHe3 M IMaHCIEPMMSL.
JloHay4Hble TIPEACTaBICHUS O 3apOXKJIEHUM OSKM3HM (KpeaunoHM3M). ['mmoresa
MOCTOSSHHOTO CaMO3apOXKACHUA KU3HU U €€ omnpoBepkeHue onbitamu D. Penu, JI.
Cnannannanu, JI. [Tacrepa. [Ipoucxoxaenue »u3Hu U acTpOOUOIOTHSI.

OcHOBHbIE 3Tallbl HEOPraHW4ecKoil 3Bomonuu. [lnanerapnas (reosoruueckas) 3BONIOLHUS.
Xumuueckass  3BOJIONMS. AOHOTeHHBI  CHHTE3  OpPraHMYEeCKMX  BEIIeCTB U3
Heoprannueckux. OnbiT C. Mumiepa u I'. IOpu. ObpazoBanue noJiuMepoB U3 MOHOMEPOB.
Koanepsarnasa runoreza A.M. Onapuna, runote3a nepBuyHoro 0ynsona /x. XonneiiHa,
renernyeckas runoresa . Mémnepa. Pubosumsel (T. Yek) u runoresa «mupa PHK» V.
I'unbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

HUcropuss 3emmn wm  Meronpl €€ wu3ydeHus. lckonmaemble OpraHM4ecKHMe OCTATKH.
I'eoxpononmorust u e€ wmeroapl. OTHOcUTeNbHAasE U aOCOMIOTHAs TEOXPOHOJIOTHS.

FCOXpOHOJ’IOI‘I/IqCCKa}I IKaJjia: 50HBbI, Opbl, ICPUOABI, SITIOXU.




6.5

HavanbHele 3Tanel opranndeckor sBomonuu. llosgsieHne U 3BONMIONUSA NEPBBIX KIIETOK.
Oomonusi  MerabonmsMa.  BosHukHOBeHHME mepBBIX  3KocucTeM. CoBpeMeHHBIE
MUKpOOHbIE OWOIIEHKM KaK aHajor mepBbIX Ha 3emie coolmiecTB. CTpOMATOIHTHI.
[IpokapuoThI U 3YKapUOTHI.

[IpoucxoxaeHue sykapuoT (CHUMOHMOTreHe3). DBOJIOLHMOHHOE IPOUCXOXKIECHUE BUPYCOB.
[IponcxoxaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE A3Tamnbl 2BOJIOLUMU BBICHIMX pacTeHHil. OCHOBHbIE apoMOpP(O3bl PACTEHHIA.
Beixon pactenuit Ha cymy. IlosiBiieHHE CIIOPOBBIX PACTEHHMM M 3aBOCBAHHUE UMH CYILH.
Cemennbie pacteHust. [Iporcxoxienne BETKOBBIX PaCTEHUH.

OcHOBHbBIE 3Tamnbl HBOJIIOIMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl >KUBOTHBIX.
Bennackas ¢dayna. KemOpuiickuii B3pbIB — TOSBJIICHHE COBPEMEHHBIX THIIOB. IlepBbie
XOpAOBble >KMBOTHbIE. JKHM3Hb B BOJE. OBOMIOIMS IO3BOHOYHBIX. [IpoucxoxaeHue
amuouit u pentunmii. [IponcxoxneHne MICKONUTAOMMX U NTUL. [IpHHINT KITIOYEBOTO
apomopo3za. OcBoeHre OECTIO3BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3Butue xxu3HU Ha 3emiie 1O 3paM U NepHoJiaM: apXxei, IpOTepOo30ii, maneo30u, Me3030i,
KaiiHOo301. OO11ast XapaKTepuCTHKa KIMMaTa U T€0JIOrMYecKux nporeccoB. llosBnenue u
paciBeT XapaKTEpPHbIX OPraHuW3MOB. YTJIeOOpa30BaHUE: €ro YCJIOBUS U BIUSHUE Ha
ra3oBbIi cOCcTaB aTMOC(]epHI.

MaccoBble BBIMUpPAHUS — HKOJOTMYECKHE KPU3HCHI Mponuioro. IlpuuuHbel U cieactBus

MacCOBBIX BoIMUpaHuil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

Pa3nens! u 3anaun antpornonorud. Metopl antpornosniorud. CTaHOBIEHUE MTPEICTAaBICHUM
0 MIPOUCXOXKAEHUU yesioBeka. COBpeMEHHbIE HAYUHbIE TEOPHH.

CxonmcTBo  uyenoBeka € KMBOTHBIMHU. (CHCTEMAaTHYeCKOE IIOJIOKEHHE  YeJIOBEKa.
CBuerenbcTBa CXOJCTBA YEIOBEKAa C JKUBOTHBIMM: CPaBHUTEIBHO-MOP(OJIOTHUECKHE,
aMOpHoTIoTHUYECKHEe, (HPU3NO0JIOT0-OMOXUMHUUYECKHE, TToBeeHYecKue. OTINYUs YeI0BeKa OT
KHUBOTHBIX. [IpAMOXOKII€HME W KOMIUJIEKC CBS3aHHBIX C HUM IpHU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBwxynme  cuiabl  ((hakTopel)  aHTpONOreHe3a:  OMOJOTMYECKHe,  COLMAJIbHBIC.
CooTHolieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTaJUU AHTPOIOreHe3a. ABCTPAJONMTEKH — JIBYHOTHE TMpPEAKH JIIOJIEH.
UYenoBek ymenbld, NEpBbIE HU3TOTOBICHUSA OpPyAuN Tpyna. UenoBek NpAMOXOIAIUN H
NIEPBBI BBIXOJ JIFOJIeH 3a npenaensl Appuku. YenoBek reiaenboeprekuii — oOImii mperok
HEaHIEPTAJIbCKOTO YEJI0BEKA U YEJIOBEKAa pa3yMHOro. UenoBek HeaHAepTaabCKU KaK B
JIOJIEH XOJIOAHOro Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JAEHUCOBCKHN
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeenaMu AQpUKH.

DOBOJIIOLUSL COBPEMEHHOTO 4esoBeKa. EcTecTBeHHBIH OTOOp B MOMYNALMAX 4YeJIOBEKa.
Myrtaunonnsiii mpouecc U noaumopdusm. IlonmynsuuoHHBIE BOJIHBI, Jpei( TeHOB,

Murpanus u «3¢(eKT 0OCHOBATENs» B MOMYIISILUIX COBPEMEHHOTO YeIOBEKa.




Uenoseueckue pacel. [lonsitue o pace. bonbiime packl: eBporeougHasi (eBpa3uiickasi),
aBCTpaJIO-HErpouHasi (PKBaTOpHAJIbHAs]), MOHTOJOMJIHAs (A3MATCKO-AMEPUKAHCKAs).
Bpewms u myTu pacceneHus yenoBeka 1o mniaaHere. EnuHcTBo uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpHucrnocoOneHHOCTh 4YenoBeKa K pa3HbIM  YCIOBUSAM
OKpy>Karomie cpezsl. Biusiaue reorpaduueckoii cpeasl U apeiida reHoB Ha MOP(HOIOTHIO

1 (GU3UOJIOTHIO YeTIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoab! skosioruu. [loneBble HaOMOAEHUS. DKCIEPUMEHTHI B HKOJOTHH: MPUPOJHBIE U
nabopaTopHble. MoJenupoBaHUe B 3KOJIOIMH. MOHUTOPUHI OKpYXKawoled cpensbl:

JIOKAJIbHBIN, PETUOHAIBHBIN U TI00aTbHBIN

Okonornyeckue (akToppl U 3aKOHOMEpHOCcTH uX jAedctBus. Kiaccuduxanms
HKOJIOTHYECKUX (pakTOpoB: abmoTHUecKHe, OMOTHYECKHe, aHTpomoreHHeie. OOmme
3aKOHOMEPHOCTH JCUCTBHs dKosornueckux (akropos. IlpaBuno wmmuaumyma (K.
HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.
Abuotnueckue (akropsl. CBeT Kak 3Kkojoruueckuil pakrop. [leiicTBue pasHbIX y4acTKOB
COJIHEYHOI'O CIEKTPa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUHM U )KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHaJIbHas pojib cBeTa. DOTONeproiu3m.

Temneparypa kak skosiorndyeckuil ¢akrop. JlelicTBHMe TemmepaTypbl Ha OpraHU3MBL
[loiKnuIOTEPMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

BrnaxxHocTh Kak 3kojormueckuii ¢axrtop. [IpucmocoOiieHuss pacTeHHH K TOIIEPIKAHHIO
BojHOro Oananca. Knaccudukarust pacteHuit o oTHOIIEeHHIO K Boze. [IpucrnocoGrenus
KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenbl oOWTaHMS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3/YILHAas, MOYBEHHAas, INIyOMHHas
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3UKO-XUMHUUYECKHE OCOOEHHOCTH  Cpef
obutanus opranu3moB. IIpucrocoOnenust OpraHu3MoB K KH3HH B Pa3HbIX CpEAax.
buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbl. CYyTOUHBIE Y TOAUYHBIE PUTMBI.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [loHsTHe 0 xu3HeHHOU ¢opme. XKuzHeHHbIE HOPMBI
pacTeHMI: 1epeBbs, KYCTAPHUKH, KyCTADHUYKH, MHOTOJIETHHE TPaBbl, OJHOJIETHUE TPABBHI.
XuzHeHHble (GOPMBI )KUBOTHBIX: THAPOOUMOHTHI, T€OOUOHTHI, a3pOOHOHTEL. OCOOEHHOCTH
CTpOEHHS U 00pa3a KHU3HU.

buornueckne  ¢dakropel. Buapl OHOTHYECKHMX  B3aMMOAEHMCTBUI:  KOHKYpPEHIIMS,
XHMITHUYECTBO, cUMOMO3 U ero ¢opmbl. I[lapasuTusMm, Koomepamus, MyTYalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJieOHHuYecTBO). HeTpoduyeckue B3aumopaeicTBus
(Tormueckue, popudeckue, padpuueckue). 3HaUeHNE OMOTHYECKUX B3aUMOJCUCTBUH ISt

CYIICCTBOBAHHA OPraHU3MOB B CpCAC oOuTaHus. HpI/IHLII/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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DKOJIOTUYECKHE XapaKTepUCTUKU nomysaiuu. [lomynsanus kak Onosoruyeckas CucTema.
Ponp HEogHOpOIHOCTH Cpebl, PU3MUecKuX OapbepoB U OCOOEHHOCTEH OMOJIOTHUYU BUIOB B
(GOpMHpPOBAaHUN TPOCTPAHCTBEHHOM CTPYKTYypbl momyssuui. OCHOBHBIE IOKa3aTesln
MOMYJISILIMK: YUCICHHOCTD, INIOTHOCTh, BO3PACTHAsI U IOJIOBAs CTPYKTYpPa, POKAAEMOCTbD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUS.

Okojorudeckast cTpykrypa nonyiasuuu. OLieHKa YMCIEHHOCTH nonyiasuuu. J(nHamuka
NOMyJSINMM M €€ perynsauusa. buoTmdeckuil moTeHnuan nomyisinuu. MogaenupoBaHue
JUHAMMKU nonyissuuu. Kpusele pocra 4MCICHHOCTH nHomyisinuu. KpuBble BBDKMBaHMS.
Perynsauust 4ucieHHOCTH MONYJSIIUNA: POsib (DAaKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUaoB (I- u K-ctparerun).

Ilonatue o0 »sKosorumueckoi Hume Buaa. MectooOutanue. MHoOromepHas MoJEIb
skojornyeckod Humm  Jx.M. XatumHcoHa. Pa3mepbl  3KOJOTMYECKON  HUIIH.
[loTeHunanpHas ¥ peain30BaHHAs HULIU.

Bun xak cucrema nomynsuumid. Apeanbl BUIOB. BuIbl M MX JKU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH IOBEJEHUS M MWIpalMi JKUBOTHBIX. buojormdeckue HWHBa3UH
4yKEPOAHBIX BUJIOB

CoobmectBa opranu3moB. buonieHo3z u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
Oouoreno3e. DkocucreMa Kak OTKpbITas cuctema (A.Jlx. Tencim). DyHKIHOHAIBHBIC
OJIOKM OpPTaHU3MOB B HKOCHCTEME: MPOIYLIEHTHl, KOHCYMEHTHI, peAyleHThl. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetu. Abuorudeckue 610k 3kocucreM. [1ouBbl U HiIbl B
sKocucTeMax. KpyroBopor BelecTs U IOTOK SHEPIUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KocucTeMbl. bruomacca u npoaykuus. DK0JIOTHYECKUE MUPAMU/IBI
qrces, Onomacchl U SHEPTuu.

HamnpasneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKiecchu. [lepBuUHbIe U BTOPUYHbIE
CYKLIECCMM M HX INPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBHSA Ha CyKueccHH. KinmakcHoe
cooOuiectBo. buopaznoobpasue u MojHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH
COO0OIIIECTB.

IIpuponsble 3KOCHCTEMBI. AHTPONOTEHHBIE YKOCUCTEMBI. ATrpO3KOCHUCTEMA. ATPOLIEHO3.
Pa3nnums Mexx1y aHTpONIOT€HHBIMU U IPUPOJHBIMH dKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u dayna.
CuHaHTponu3auus ropojackoi QayHel. buonornyeckoe ¥ XO03sIMICTBEHHOE 3HAaYCHHE
arpo’KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH  (HOPMHUPOBAHHS  OCHOBHBIX
B3alMOJIEICTBUI OPraHN3MOB B DKOCHCTEMAX.

[lepeHoc »sHepruM W BEHIECTB MEXKJIY CMEKHBIMA JKOCUCTEMAMHU. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJSUUNA U SKOCUCTEM B YCIIOBUSX E€CTECTBEHHBIX M AHTPOIOT€HHBIX

BO3JEUCTBUN

7.5

buocdepa — obmennanerapHas o6ojouyka 3eMiH, TJ€ CYIIECTBYET WM CYLIeCTBOBaja

xu3Hb. Yuenue B.U. Bepnanckoro o 6nochepe. Obnactu 6uochepst u e€ coctas. JXKupoe
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BEIIECTBO OMOCHEPHI U ero (PyHKIHH.

3aKOHOMEPHOCTH cyIecTBoBaHUs Onocdepbl. OcobeHHOCTH Oruocdepsl Kak Iio0albHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiectB u
OMOreoXMMHYECKHUE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHUI B Orocdepe.
3onaneHOCTh OUoCchepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpPa, XBOMHBIC
Jieca, CMEUIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CABaHHbBI, ITYCTHIHH, TPOIIMUYECKUE
jieca, BBICOKOTophs. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

Ctpykrypa u GyHKIUS KUBBIX CHCTEM, OILIEHKa HMX PpECypCHOro TMOTEHIUala Hu
OouocdepHbIX QyHKIHI

DKOJIOTHYECKHEe KpU3MCHI M UX MNpUYMHBL. Bo3jaelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHuEe BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOU cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mouBel. OxpaHa TMOYBEHHBIX pecypcoB. M3meHeHue
KJIMMarTa.

AHTpPONIOTEHHOE  BO3JCHCTBME Ha pACTUTENbHBIA W JKUBOTHBIM MHp. OxpaHa
pPacTUTENFHOTO M UBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl mpupoasl. KpacHbie
kauru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT). boranumdeckue caabl u
300JIOTUYECKUE TTAPKH.

OCHOBHBIC TPUHIUITBI YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA M MPHPOJIBL. ParronansHoe

HPUPOJIONIONIB30BAHNE U COXPAaHEHHE OMOJIOTHYECKOT0 pasHo00pasust 3eMiT







INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BHOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yYarOIIMMUCS
IporpaMM CpelHero o0Omero oOpa3oBaHUs: JIMYHOCTHBIC, METANpPEAMETHbIE U
IpEIMETHBIE.

B cTpykType IJHMYHOCTHBIX pe3yJbTAaTOB OCBOEHUS MPOTrpamMMbl IO OHUOJOTUU
BBIJICJICHBI  CIIEAYIOIIME COCTaBIIAIONIME: OCO3HAHUE OOYYalolMMHUCS POCCUHUCKOU
IPAKJAHCKOW HIAEHTUYHOCTH — TOTOBHOCTH K CAMOpPA3BUTHIO, CAMOCTOATEIBHOCTH H
CaMOOIPENEICHHIO, Haiuyue momueayuy K OOYyUYEHUIO OWOJIOTUH, UYeleHanpasieHHOoe
paszeumue BHYTPEHHUX YOEXIEHUI JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH H
UCTOPUYECKUX  TPATUIUMNA  pa3BUTUS  OMOJOTHYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobnocms 00YYaIOIIUXCSl PYKOBOJCTBOBATBHCSI B CBOEH JIE€ATEIBHOCTU IIEHHOCTHO-
CMBICIIOBBIMM ~ YCTAHOBKAMH, NPHUCYUIUMH CHCTEME OHOJOTHYECKOro OOpa3oBaHUs,
Haauyue NpasoCco3HaAHUsi SKOJIOTUYECKOW KYJIBTYpbI, CHOCOOHOCMU CcmMAgumb NEIH H
CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS IMPOrpaMMbl MO OHMOJOTMM JOCTHUTAIOTCS B
€IMHCTBE YYEOHON M BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU
POCCUICKMUMH  COLIMOKYJBTYPHBIMH, HCTOPUYECKUMU M  JYyXOBHO-HPABCTBEHHBIMHU
LHEHHOCTSIMU, NPUHATBIMM B OOIIECTBE MpaBWJIaMd W HOpPMamMu IOBEJACHUS U
CHOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMS, CAMOBOCIUTAHUS U CaMOPA3BUTHSI, PA3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA U YBAXKECHUS K 3aKOHY U IPaBOIMOPSAKY,
YEJIOBEKY TPyJa U CTapllieMy MOKOJEHUI0, B3AMMHOTO YBaXXEHUs, O€PEKHOTO OTHOLLIEHUS
K KyJIBTYPHOMY HAaCJEOUI0O M TPaJWLHSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit
denepauuu, TpUPOAE U OKPYKAIOLIEH cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS Y4YeOHOro mnpeamera «buosorus» JOJKHBI
OoTpakaTb  TOTOBHOCTb U CHOCOOHOCTh  OOy4aroluXcsi  PyKOBOJCTBOBATHCS
c(opMUpPOBAHHOU BHYTPEHHEHN MO3UITUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa AESTENbHOCTH B
IIPOLIECCE peATM3alM OCHOBHBIX HAIPABICHUN BOCHMUTATENIBHOM NEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYy4YaIOIIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKUCKOI0 OOIIECTBA;

OCO3HAaHUE CBOUX KOHCTUTYLMOHHBIX NPaB U O0s3aHHOCTEH, yBaKEHHE 3aKOHA U
IPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENIbHOCTH MPU CO3JaHUU Y4YEOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITOJHCHUH OMOJOTHYECKHUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTH OIpPEACNATh COOCTBEHHYIO MO3UIIMIO TIO OTHOIICHHIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYUTHIBAaTh B CBOUX JICUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pPa3HbIMU YOEXKJACHUSMH, KYJIbTYPHBIMU IEHHOCTSIMU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX U HUCCIEHOBATEIbCKUX 3aJay, YBAXKUTEIbHOIO OTHOIIEHUS K MHEHHIO
ONIMOHEHTOB MPU 00CYKJIECHUU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUMCKON TPa)xTaHCKOM UIACHTUYHOCTH, MATPHOTU3MA,
YBOKEHHUSI K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PomauHol, ropmoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOWM S3BIK W KYJbTYpy, IPONUIOE M HACTOAIICE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAWI0 W TMaMSITHUKAM MPUPOIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUICKMX YYEHBIX B CTAaHOBJICHHUE U Pa3BUTHE
OMOJIOrMHY, TTOHUMAaHUS 3HAY€HUs] OMOJOTUM B TIO3HAHWM 3aKOHOB MPUPOJbI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'0 00I11eCTBa;

ujeiiHas  yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amure OteuecTna,
OTBETCTBEHHOCTb 32 €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IIPUHATUA LEHHOCTEM CEMEWHOM »XU3HU B COOTBETCTBUU C TPAIUALUSAMU
Hapo0B Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BHIAX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATh
KaueCcTBa TBOPUYECKON JTUYHOCTH;



S) d¢usnyeckoro BocHUTAHMA, (POPMHUPOBAHUA KYJIBTYPbl 310pPOBbA U
IMOIMOHAJILHOIO 0JIaronoJayuns:

MOHMMAaHUE W peam3alus 37J0pOBOTO M 0Oe30macHOro o0pasza KXW3HHM (310pOBOE
MUTAaHWE, COOJIIOJCHUE TUTHEHHYECKHUX IPaBWJI M HOPM, COaJlaHCUPOBAHHBIM PEXKUM
3aHSATUM U OTJbIXA, PeryisipHas (u3ndeckas akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOT'O U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY W TICHXUYECKOMY 370POBBIO;

MOHMMAHUE IIEHHOCTU MPaBWI HHAUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TIOCIEJCTBUM M HENPUATUS BPEIHBIX MNPUBBIUCK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MacTEepCTBa, TPYI0II00UE;

FOTOBHOCTh K AaKTHUBHOW JICSITEJIBHOCTH TEXHOJOTMYECKOM M  COLUUAIBHOMN
HAIpaBJICHHOCTHU, CHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIILHO
BBITIOJIHSTH TAKYIO I€SITEIBHOCTD;

WHTEpeC K pa3nuuHbiM cdepaMm MNpodeCCUOHATIBHOW JeATEbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied npodeccuu M peain30BbIBATH COOCTBEHHBIE
YKU3HEHHBIE TUJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOPA30BAHMIO HAa MPOTSKECHUU
BCEM KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 1EeJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY >KU3HU Ha
3emJie, OCHOBE €€ CyIlIECTBOBAaHHS;

MOBBIIICHUE  YPOBHA  DKOJOTHYECKOM  KYJIbTYyphl:  MNPUOOPETEHHE  OMbITa
IJJAHUPOBAHUSI TIOCTYNIKOB U OLICHKM WX BO3MOXHBIX TOCIEACTBUN [JII OKPY’KAIOILIEH
Cpenpl;

OCO3HaHME II00aJTFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U yTeH UX PEIICHNUS;

CIIOCOOHOCTh HCMOJIB30BAaTh MPUOOpETaeMble MPU H3YYCHUH OHOJOTUW 3HAHUS U
YMEHHUSI TPU PEHICHUU TPOoOJeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroieHue MpaBuil MOBEACHUS B IPUPO/IE, HAIIPABIECHHBIX Ha COXPAHEHUE PABHOBECHUS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HEMPUSATHUE JCUCTBUHN, MPUHOCIIIAX BPE OKPYKAKOIIECH MTPUPOIHOMN Cpelie,
yMEHUE IIPOTHO3UPOBATH HEeOJIaronpusTHhIE JKOJIOTMYECKHUE MOCIICICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKUE PA3BUTOIO SKOJOTHUYECKOTO MBIIIJIECHHUS, IKOJOTHYECKON KYJIbTYpPbI, OIbITA
JESATENPHOCTH JKOJOTHUYECKOW HAIPAaBICHHOCTH, YMEHUS PYKOBOACTBOBAaTHCS HMHU B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OOIIECTBEHHON NPAKTHUKM, OCHOBAHHOTO HAa JUAJIOTE KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M  UMTATENIbCKOM KYyJNbTYpbl KaK CpEACTBa
B3aMMOJEHCTBUS MEXKIY JIFOABMU U [TO3HAHUS MUPA;

MOHMMaHUE crienrn(UKH OMONIOTHH KaK HayKH, OCO3HAHUS €€ poju B (OPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM LEJIOCTHOIO MPEACTaBIEHUs 00
OKpY)KaloIlleM MHUpE Kak O €AMHCTBE NPUPOJbI, YeJIOBEKa M 00IecTBa, B IMO3HAHUU
IOPUPOJHBIX 3aKOHOMEPHOCTEM M  pelmIeHMH MpoOJeM COXPaHEHUs MPHUPOJHOTO
paBHOBECHS;

yOeXAEHHOCT, B 3HAUYMMOCTH OWOJIOTMHM [l COBPEMEHHOW IHMBHJIM3ALIUU:
o0Oecrie4eHUss HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3/JaHHE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIlaTh PECYpCHbIE MPOOJIEMbl Pa3BUTUS UYEJIOBEUECTBA,
IOMCKa IyTeH BBIX0J1a U3 INI0OABHBIX IKOJIOTUUYECKUX MPOOJIEM U 0OecTieueH s epexoia
K YCTOMYHMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCHOJb30BAaHUIO MPUPOJHBIX PECYPCOB U
(OpMHPOBAaHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJIOTMUECKUX 3HAHWM B LIEJAX MOBBIIIEHUS
oOmieil  KyJbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu
(YHKIIMOHAJIBHON IPaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil pu U3yuyeHUN ONOJIOTHH;

NOHMMAaHUE CYHUIHOCTH METOJOB MO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS ISl aHAIW3a U OOBSICHEHUS SIBJIICHUN
OKpY>KaIoIIEer0 MUPa U MPOUCXOASIIUX B HEM U3MEHEHUI, YMEHHUE JeslaTh 000CHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAyyHBIX ()AaKTOB M MMEIONIMXCS JAHHBIX C LEIbI0 MOJYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMUECKNE 3HAHUS JUISl PELICHMUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAHME LEHHOCTH HAy4YHOM JAEATENIBHOCTH, TOTOBHOCTH  OCYLIECTBISTH
IPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY O0PAa30BAHUIO U CaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OHUOJOTMU B COOTBETCTBUU C >KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie  pe3yibTaThl OCBOCHMsSI y4yeOHOro nmnpeaMera «buogorus»
BKJIFOYAIOT:  3Ha4YWMble 11 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCSA
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE
[[EJTIOCTHOCTh HAYYHOUM KapTUHBI MUpPa U ClielM(UKY METOAO0B MTO3HAHUS, UCIIOIB3YEMbIX B
€CTEeCTBEHHBIX HayKaXx (BEIIECTBO, PHEPTHUs, SBJICHUE, IIPOIIECC, CUCTEMA, HAYYHBIN (DaKT,



OPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIIEOBaHHE, HAOIIOJEHUE,
U3MEpeHHe, OKCHEpUMEHT W  JpYyrue); yHHUBepcajbHble  y4yeOHble  JeHCTBHS

(mo3HaBaTeNbHBIE, KOMMYHUKATHBHEIE, PEryJSTUBHBIE), o0ecIeunBaroIIne
dbopmupoBanre  (YHKIMOHATHLHOM TPAMOTHOCTH M COIMAIBHOW  KOMIIETEHLUU
oOyyJaronuxcs; CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHMS U YHUBEPCaJIbHbIC yueOHbIC ACHCTBUS
B [I03HABATEJIBHOW U COLUAIBHON IPAKTHUKE.

B pesynbTare m3zydyeHus OMOJOTMM Ha YPOBHE CpeIHEro oOuiero oopa3oBaHus y
oOyuaromierocss OyayT chopMHpOBaHBl I[103HABATENIbHBIE YHUBEPCAIbHbIE Y4YEOHBIE
NEHCTBUS,, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE Yy4eOHBIE JCHCTBUS, pETyJISITUBHbBIC
yHHUBEpCaJbHbIE yUeOHbIE IEHCTBUSA, COBMECTHAS ACSTEIbHOCTb.

MeTtanpeameTHble  pe3ylnbTaThl  OCBOGHHUS  MPOTPAMMBI  CPETHET0  OOIIero
00pa30BaHMs TOJKHBI OTPaXkaTh:

OByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH NTO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOATENBHO (POPMYJIMPOBATh U aKTYaJU3HPOBATh MPOOJIEMY, pacCMAaTPUBATh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CPaBHEHUs, KilacCu(puKaluu, 0000IEHNs ), paCKpPbIBaTh CMBICI OMOJIOTHYECKUX
NOHATUH (BBIAEHATh MX XapaKTEpHbIE NPHU3HAKH, YCTAHABIMBATh CBA3U C JPYTUMU
MOHSATUSIMHU );

ONPENEIATh LEIN AEATEIBHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI NEATEIBHOCTH C IIOCTABICHHBIMU LIEIIAMU;

UCIIOJIb30BaTh OMOJIOrMUECKUE MOHATUS Ui 00bACHEHUS! (PAKTOB U SBJICHUH >KUBOMN
IPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykKaeHusi (MHAYKTHBHBIE, N€TyKTUBHBIE, MO aHAJOIUN),
BBIABJIITH  3aKOHOMEPHOCTH M IIPOTUBOPEYUS B  pPAaCCMATPUBAEMBIX  SBJICHUSX,
(opMyIMpOBaTh BHIBOIBI U 3aKIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIETIBHBIE CpENCTBA JUISl TPEICTABICHUS CYLIECTBEHHBIX
CBA3€M M OTHOIIEHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TaKXKE MPOTUBOPEUUi
Pa3HOrO PoJia, BBISIBJIICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabaTeiBaTh IUIaH pELIEHUS NpoOJieMbl C YYETOM aHalIM3a HMMEIOIIMXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTb, OIIEHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPAMHHUPOBATh U BBHINOJHATH Pa0dOTy B YCIOBUSAX PEajIbHOr0, BUPTYAJIbHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS:



BIAJCTh HABBIKAMH YYEOHO-MCCIEAOBATEILCKOW H TPOEKTHOW JESTEIHHOCTH,
HABBIKAMH pa3perieHusi mpooieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIIHHOMY
MOWICKY METOJIOB PEIICHUS NPAKTUYCCKUX 3a]ad, TMPUMECHCHHIO PAa3JIUYHBIX METOJIOB
MO3HAHUS,

UCIIOJIb30BaTh Pa3IMYHbIC BUABI NEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETALUN, PEOOPa30BAHUIO M MTPUMEHEHUIO B YUCOHBIX CHUTYaIUSIX, B TOM YHCIIE
P CO3/TaHUH YICOHBIX U COITUATBHBIX ITPOCKTOB;

dbopMHpOBaTh HAy4YHBIA TUI MBIIUICHUS, BJIAJE€Th HAYYHOM TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BATENbHOMN ESITEILHOCTU
Y )KU3HEHHBIX CUTYaITUsX;

BBISIBIIATh NTPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH 3a/a4dy, BBIIBHUTATh
rUnoTe3y €€ penieHusi, HaXOJAUTh apTyYMEHTHI JUIsl TOKA3aTelIbCTBA CBOMX YTBEPXKIICHUI,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TOIYYCHHBIC B XOJIC PCUICHUS 3aJaddl Pe3yibTaThl, KPUTHUICCKU
OIICHUBATH X JIOCTOBEPHOCTh, TPOTHO3UPOBATh M3MECHECHNUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JICUCTBUS B
po(heCCUOHATIBHYIO Cpeay;

YMETh TICPCHOCHTHh 3HAHUS B TIO3HABATEIBHYI0O W TMPAKTUYECKYI0 00JIacTu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, NIPEAJiaraTh OPUTHHAIBHBIC TTOJAXO/bl U PEIICHUS], CTABUTh
poOJIeMBI U 3a/1a4H, TOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HMHPOpMaLMH (TEKCTE Y4eOHOro
ocoOus, HAYYHO-TIOMYJIAPHON JTUTEpaType, OMOJIOTMUECKUX CIIOBAPSX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHanu3upoBaTh HHPOPMAIIMIO PA3TUYHBIX
BUIOB W (OpPM TIPEACTaBICHUS, KPUTUYECKH OIEHWBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

(bOopMyIPOBATh 3aMPOCHl M MPUMEHATh Pa3IMYHBIC METOJMBI MPU MMOUCKE U OTOOpE
ounosioruyeckoi HHGpopMaru, He0OXOAUMOM TSI BBITIOJIHEHUS YUCOHBIX 3a1a4,

npuoOpeTaTh  OMBIT  HCIOJb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO HWCIIOJB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (POPMY TPEACTaBICHUS OMOJOTUYECKOMN
uHdopmaruu (cxeMsbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCITIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEACTBA MpHU paboTe ¢ OMOJOTUYECKOMN
uHhopMaIueli: MPUMEHATh XHUMHYECKHEe, (H3WYecKHne M MaTeMaTHYeCKHe 3HAKU U



CUMBOJIBI, (hOpMyIIbl, a00OpeBUaTypy, HOMEHKIIATYpy, HUCIOJIb30BaTh U MPeoOpa3OBbIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABaHUS M 3alIUThl MHPOpMauu, WHGOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OgBi1aieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) obmennme:

OCYILIECTBISATh KOMMYHHUKAIIMM BO BceX cdepax XKHU3HU, aKTUBHO Y4acTBOBATh B
JAJIOTe WM JUCKYCCUU IO CYIIECTBY O0OCYKIaeMOW TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBIIIOJHEHHS IPEUIaracMoi 3aJadd, y4UTHIBAaTh
MHTEPECH] U COTIACOBAHHOCTb MO3UIUI IPYTUX YYaCTHUKOB AUAJIOTa WIN JUCKYCCHUH);

pacro3HaBaTh HeBepOaJIbHbIE CPE/ICTBA OOIICHUS, TOHUMATh 3HaYEHUE COIMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHTyallil, yMeTh CMsSr4aTh
KOH(JIMKTBI U BECTH I1EPETOBOPHI;

BJIAQJE€Th PA3NMYHBIMU CcHoco0amMu OOLIEHUS M B3aUMOJEHCTBUS, IIOHUMATh
HaMEpEeHUsl IPYrux JIoAeH, MPOSABIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEeTHHKY U B
KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIECTBA KOMAaHAHOW U MHIWBUAYAIbHOU pabOThI
MpU PEIICHUU OMOJIOTHYECKOU MPOOJIeMbl, 000OCHOBBIBATH HEOOXOJAMMOCTh MPUMEHEHHUS
IpyNIoBbIX (JOPM B3aUMOJCHCTBUS MPHU pelUIeHUH yueOHOM 3a/1a4H;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUM ¢ yUETOM OOILIMX UHTEPECOB U
BO3MOYHOCTEN KaXJ10r0 YieHa KOJIJIEKTHBA,

NPUHUMATh LEIH COBMECTHOW AESATENbHOCTU, OPTraHU30BBIBATh U KOOPJIMHHUPOBATH
JNEUCTBUSA MO €€ JOCTHKEHUIO: COCTABIIITh IUIAH JEUCTBUM, PACIIPENEIATh POJIA C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOM PabOThI;

OLICHMBaTh KAadyeCTBO CBOEr0 BKJIaJa MU KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIMii
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npemjiaraTh ~ HOBbIE  IPOEKThl, OLEHUMBATh UAEHM C TO3UIMM  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CUTYaLMSX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUs AJIsl BBISBICHUS MPOOJEM M HUX pPELICHUS B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;



BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX M IOCTYIKAX 10 OTHOLIEHUIO K )XKUBOW NMPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO ~ OCYLIECTBJISITh  ITO3HABATENIBHYIO  J€ATEIbHOCTb,  BBIIBIISATH
npoOsieMbl, CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIFHO COCTAaBJSTh IUIAH PEIICHUS MPOOJEeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKHM y4eOHOTr0 MPEeAMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHUN;

JieNnaTth OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelenue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW JpYyAHULIMU B Pa3HBIX
00J1aCTSAX 3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJA/IeTh HABBIKAMM IIO3HABATEJIBbHOM pediekcun Kak OCO3HaHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIATENIBHBIX IPOLIECCOB, UX PE3YyJbTaTOB W OCHOBAaHMM, HCIOJIb30BATh
npuEMBbI pedIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIEHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TO3UIMH JPYTOro YeaoBeKa.
HNPEIMETHBIE PE3YJIbTATDI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS COJepKaHusl yueOHoro mpenmera «buosorus»
Ha yrayOn€HHOM YypOBHE OPHEHTHPOBAaHBI Ha obOecrnedeHue MnpopuiIbHOTO OOYy4YEeHUS
oOyyvaroutuxcst Ouonoruu. OHM BKJIIOYAIOT: clienu@uUeckue ajigi OUOJIOTMM Hay4HbIE
3HAHUS, YMEHUS U CTIOCOOBI ACHCTBHIA IO OCBOCHHIO, MHTEPIIPETALMN U TIPeoOpa30BaHUIO
3HAHWUW, BUJIBI JIEATEIBHOCTH TO IOJYYEHHUIO HOBBIX 3HAaHMM M HMX NPUMEHEHHUIO B
pa3MuUHBIX Y4YEOHBIX, a TaKXKe B pealbHbIX >KM3HEHHBIX CcHUTyauusx. lIpeamerHbie
pe3yabTaThl MPEICTAaBICHBI IO FOJJaM U3yUeHUsI.

[TpenMeTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO mpenmMera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:



c(hOpPMHPOBAHHOCTh 3HAHUN O MECT€ M POJU OMOJOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (hOpMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWW 3aKOHOB
OpUPOABI M PEIICHHH TMPOOJeM palMOHATBLHOTO MPUPOJOTOIL30BAHMS, O BKIJIANE
POCCHICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BIIAJICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE OMOJIOTHUECKUE TEPMUHBI M TIOHATHS (JKW3HB, KJICTKA, OPTaHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOpPETYJSIUs, CaMOBOCIPOHM3BEICHHE, HACIIEICTBEHHOCTD,
U3MEHYHUBOCTh, POCT W pa3BUTHE), Ouonormyeckue Tteopuu (kiaerouHas Teopus T.
[IIBanna, M. Illnennena, P. BupxoBa, XpomMocoMHas TeOpus HACIEICTBEHHOCTH T.
Moprana), yuenuss (H. 1. BaBuioBa — 0 IieHTpax MHOTrooOpas3usi U MPOUCXOXKICHUS
KYJbTYPHBIX pPACTEHUM), 3aKOHbI (eAMHOOOpa3usi TMOTOMKOB MEPBOTO MOKOJICHMUS,
paculeryieHus, YHUCTOTHl raMeT, He3aBUCUMOro HacienoBanuss [.  MeHngens,
TOMOJIOTHYECKUX DPSIOB B HacieAcTBeHHOW m3MmeHunBoctd H. WM. BaBunosa), mpuHIIMIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMW HAy4YHOTO [IO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE, HAOIOICHHE,
IKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA: BUPYCOB, KIETOK IPOKAPUOT H
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE OaKTEpHii,
rpuOOB, paCTeHUH, >KUBOTHBIX U 4YEJOBEKAa, CTPOCHUSI OPraHOB U CHUCTEM OpraHOB
pacTeHMil, XUBOTHBIX, 4YEJIOBEKa, MPOIECCOB KU3HEICIATCIHHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, >XKUBOTHBIX W YEJIOBEKa, OMOJOTHYECKUX IPOILIECCOB: OOMEHa
BelIeCTB (MeTaboJM3M), TpEBpallCHUS HHEPruu, OpOXKeHUs, aBTOTPOYHOrO U
reTepoTpoHOr0 TUIOB NHTaHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meho3a,
raMeToreHe3a, AMOpPHOTE€HE3a, MOCTAMOPUOHAIBHOTO  Pa3BUTHS,  PA3MHOKEHUS,
WHJVBUAYAJIbHOTO  pa3BUTUs oOpraHu3ma (OHTOT€HE3a), B3aUMOJCHCTBHUS T'€HOB,
reTepo3uca, MCKYCCTBEHHOTO 0TOOPa;

YMEHUE YCTaHABIWBATh B3aMMOCBSI3M MEXKAYy OpraHOMIaMHU KIETKH W HX
GYHKIUSMH, CTPOCHUEM KJIETOK pa3HBbIX TKaHEH M MX (DYHKIUAMH, MEXIY OpraHaMH U
CHUCTEeMaMU OpPraHOB y PACTEHHM, >KMBOTHBIX M YeJOBeKa M UX (YHKIUIMHU, MEXKIY
CUCTEeMaMU OpPraHoB M UX (YHKIUAMH, MEXAY dSTanamMud OOMEHa BEUIECTB, dTamamu
KJIETOYHOTO IMKJIa W >KU3HEHHBIX IIMKIOB OPTraHU3MOB, JTalmaMu SMOPHOHAIBLHOTO
Pa3BUTHS, TCHOTUTIOM B EHOTUTIOM, (DEHOTUTIOM M (PaKTOpaMH CpPeJIbl OOUTAHMUS;

YMEHUE BBISBIATh OTJIUYMTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKa;

YMEHUE  WCIOJb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI,  OHOJOTUYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIMKY JUIsl JI0KA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;



YMEHUE PelIaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIISATH MPUINHHO-CIEACTBEHHBIC CBSI3H
MEXIy UCCIETYEMbIMU OMOJOTHYSCKUMH TMPOIIECCAMH U SBIICHUSMH, JEIaTh BBIBOIBLI U
IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JTA0OpPAaTOPHBIE M MpaKTUYECKUE PabOThl, COOIIONATh MpaBUiia
npu paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh TUMOTE3bI, MPOBEPATh UX HKCIEPUMEHTAIBLHBIMU CPEIACTBAMM,
bopMynupys Ledb HCCIEAOBaHUsS, aHAIM3UPOBATh IMOTYYCHHBIE PE3yJIbTaThl M JIETaTh
BBIBOJIBL;

yYMEHHUE Y4acTBOBATh B Y4EOHO-UCCIEA0BATEIbCKOM paboTe Mo OMOJIOTHH, SKOJIOTUU
U MeAUWIMHE, MPOBOJAMMONM Ha 0a3e IIKOJbHBIX HAY4YHBIX OOINECTB, W MYOIMYHO
MIPEICTABIIATH MMOJTYyYEHHBIE PE3YyIbTAaThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHUE OIIEHMBATh 3TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEOBAaHUH B 00JacTh
OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OILIOI0TBOPEHUE, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTE€HHBIX OPTAaHU3MOB);

YMEHUE OCYILIECTBISAITh OCO3HAaHHBIA BbIOOp Oyaymied mnpodeccruoHanbHOU
NEATeIbHOCTH B O0JacTH OHWOJIOTHUH, MEJIUIIUHbI, OMOTEXHOJOTHHM, BETEPUHAPUH,
CEIbCKOTO XO3SMCTBA, MHUIIEBOM MPOMBILUIEHHOCTH, YIJIYOIsTh IO3HABaTEIbHBIN
WHTEpEC, HaNpaBJICHHBIM HA OCO3HAHHBIN BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
NPOJOJDKEHHEe  OMOJOTHYECKOTO  Oo0pa3oBaHUs B OpraHM3alusix  CPEIHEro
po¢eCCUOHAIIBHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS yueOHoro npenmera «buonorusi» B 11 knacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (QOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B TTIO3HAHUU
3aKOHOB MPHUPOAbl M PEIICHUH HKOJIOTMYECKUX MpOOJEM 4YelIOoBeuecTBa, a TaKXKe B
pelIeHu: BONPOCOB PAlMOHAIBHOIO MPUPOJONOIb30BaHUs, M B (OpMUPOBAHUH
[EHHOCTHOTO OTHOILIEHUS K IMPHUPOJAE, OOILIECTBY, YEIOBEKY, O BKIaJ€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHUE BIIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
onpeaeaeHus] ¥ MOHUMAaHHUE CYIIHOCTA OCHOBOIIOJAraloMX OMOJOTHYECKUX TEPMHHOB U
NOHATUM (BHUJ, YKOCUCTeMa, Ouocdepa), Ouogoruueckue Teopuu (IBOTIOLMOHHAS TEOPUS
Y. JapBuHa, cunTeTndeckas teopus sBoitonun), yuenus (A. H. CeBepiioBa — 0 myTsax u
HarnpaBJieHusX sBoonnu, B.M. BepHanckoro — o Ouocdepe), 3akoHBI (F€HETHUESCKOTO
paBHoBecus JIx. Xapau u B. Baiin6epra, 3apogsimeBoro cxoactsa K. M. bapa), npasuna
(Mmuaumyma FO. JIubuxa, SKOJOTMYECKOHM NUpamMuAbl SHEPTUM), THUHOTE3bl (FUIOTE3a
«vmpa PHK» V. I'un6epra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHMWS, UCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M IKOCHUCTEM (OIHCaHUE, U3MEPEHUE,



HAOJIOICHUE, OKCIEPUMEHT), CIOCOOaMU BBISBICHUS W OIEHKA AHTPOTIOTEHHBIX
VW3MEHEHUW B IPUPOJIE;

YMEHUE BBIJIEIATh CYLIECTBEHHbIE MPU3HAKU: BUJIOB, OMOI€OLIEHO30B, 3KOCUCTEM U
ounocdeppl, cTAOUTUZUPYIONIETO, ABMKYILIETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO0 0TOOpa,
AIONATPUYECKOT0 M CUMIIATPUYECKOTO BHUJI000pPA30BaHUS, BIMSHUS JBIKYIIMX CHJI
IBOJIIOLIMM Ha TEHO(OHJ MOMYJISIUH, MPHUCIOCOOJICHHOCTH OpPraHU3MOB K Cpefe
oOuTaHUs, YEepeJOBaHMs HAMpPABICHUN SBOJIONUH, KPYroBOPOTa BEIIECTB W IOTOKA
HHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aHMMOCBS3H MEXAY MPOLECCAMU BOJIIOLMH, ABUKYIIUMU
CUJIaMHU aHTPOIIOTeHe3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCUCTEM U MPHUCIIOCOOJIECHUSIMU K
HUM OPTaHU3MOB;

YMEHUE BBISBJISATH OTIMYHUTEIBHBIE MPU3HAKU JKUBBIX CHCTEM, IIPUCTIOCOOJICHHOCTh
BUJIOB K cpefiec OOuTaHUs, a0OMOTHYECKMX U OHMOTHYECKHMX KOMIIOHEHTOB SKOCHCTEM,
B3aMMOCBSI3€M OpPraHU3MOB B COOOIIECTBaX, AaHTPONIOTEHHBIX U3MEHEHHUI B 3KOCHCTEMAaX
CBOEM MECTHOCTH;

YMEHUE  HCIOJb30BATh  COOTBETCTBYIOIIME  ApPryMEHThl,  OHOJOTMYECKYIO
TEPMUHOJIOTMI0O M CHUMBOJMKY [UJIsl JIOKa3aTelbCTBA POJICTBA OPraHU3MOB pPa3HbIX
CHUCTEMAaTUYECKUX TPYII, B3aUMOCBA3U OPraHU3MOB U CpeAbl OOWTaHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpaHEHUsI MHOT00Opa3usi BUJOB U HKOCUCTEM Kak
YCIIOBHSI COCYILIECTBOBaHUS IPUPOBI U YEIIOBEUECTBA;

YMEHHUE PelIaTh OWOJIOTHYECKUE 3a]1a4YH, BBISBISATH MIPUIHMHHO-CICACTBEHHBIC CBS3H
MEXIy UCCIeAyEeMbIMU OMOJOTHYECKUMHU MPOILIECCAMH U SIBIICHUSMH, J€IaTh BBIBOIBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBITIOJHATH JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThI, COONIOAATh MpaBHIia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATh WX SKCICPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopMyupysi 1IeTh UCCIENOBAHUS, AHAIM3UPOBATH IMOJTYYEHHBIE pPe3yJbTaThl U JIE€TaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B YUEOHO-HCCIIEA0BATENbCKONU paboTe 0 OUOJIOTHUH, IKOJIOTUU
W MEIUIMHE, MPOBOJUMOM Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, M MNYOJUYHO
MIPEICTABIIATH IMOJTYyYEHHBIE PE3YyIbTAaThl HA YICHHYCCKUX KOHPEPCHITUX;

YMEHUE OIIEHUBATH TUIIOTE3bl U TEOPUU O TMPOUCXOKICHUU KU3HU, 4YEJIOBEKa U
YEeJIOBEUECKUX pac, O TNPHUYMHAX, TOCIEACTBUAX U CIOco0ax MpeaoTBpaIieHuUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccruoHanbHOU
NEATETLHOCTH B 00JIaCTU OWOJIOTHH, SKOJOTHH, MPUPOIOIOIH30BAHUSA, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPWUHU, CEJIIbCKOTO  XO3SMiCTBa, IMHUIIEBOMN
MIPOMBITIUICHHOCTH, YTIyOJsTh MMO3HABATENbHBIA MHTEPEC, HATIPABICHHBIM HA OCO3ZHAHHBIN



BBIOOP COOTBETCTBYIOIIEH MPOodeccCHuu U MPOAOKEHHE OMOJIIOTMYECKOT0 00pa3oBaHUs B
OpraHMU3aIMsIX CPeHEro NpohecCUOHATBFHOTO U BBICIIETO 00pa30BaHUs.

IMPOBEPAEMBIE HA EI'D 11O BUOJIOT'UUA TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBbHOM ITPOT'PAMMBI CPEJTHET'O OBIIETO

OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W pPOJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOW €CTeCTBEHHOHAYYHOUN
KapTUHBI MUPA, B MIO3HAHUU 3aKOHOB MPUPOABI M PEIICHUHU KU3HEHHO Ba)KHBIX
COIUATBHO-ITUYECKHUX, SKOHOMHUYECKHX, 9KOJIOTUYECKUX pooem
YeJIOBEUeCTBa, a TakKKe€ B  PEHICHUHM  BONPOCOB  PAIlMOHAIBHOIO
MPUPOIONOIB30BaHUs, B (POPMHUPOBAHUH LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
oOIIeCTBY, YEIOBEKY; O BKJIAJAE POCCUUCKHX M 3apyOekHBIX YYEHBIX —

OMOJIOTOB B pa3BUTHE OMOIOTUHU

Bnagenue cucremoil 3HaHUIT 00 OCHOBHBIX METOJAaX HAyYHOTO IO3HAHMS,
HCIIOJIB3YEMBIX B OMOJIOTUYECKUX HNCCIICO0OBAHUAX KHUBBIX O0BEKTOB U
9KOCHCTEeM (OIHCaHMWe, M3MEpEeHue, MpOBeIeHHUE HaOMI0IeHMI); crocobaMu
BBISIBJICHUSI U OIICHKH aHTPOTIOT€HHBIX U3MEHEHUH B TIPUPO/IE.

YMeHue BBIIBUTATh THUIOTE3bl, TMPOBEPSATh MUX OKCIEPUMEHTATBHBIMU
cpeacTBaMu, (popMynupysl LeNb HCCIEeNIOBaHHS, aHATM3HPOBATH TOTYYECHHBIC
PE3YyIbTAaThl U ACJIaTh BBIBOABI.

BrisiBiIeHHEe 3aBUCMMOCTH MEXIY HCCIEAYEeMbIMH BeIHUYMHAMHU, OOBSCHEHHE
MOJIYYEHHBIX PE3yAbTaTOB U (POPMYIHPOBAHUE BBIBOJOB C HCIIOIH30BAHHEM

Hay4YHBIX MOHSTHI, TEOPUI U 3aKOHOB

VYMeHne BIajeTh CHCTEMOW OWOJOTUYECKHX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE OUOJIOTHYECKAE TEPMUHBI U TIOHATHS (KU3Hb, KIICTKA, TKaHb,
OpraH, OpraHi3M, BUJI, TIOMYJIAIIHMS, YKOCHCTEMA, OMOLIEH03, Orocdepa; MeTabomH3M,
rOMeocTa3, KIETOYHbII HWMMYHHUTET, OHOCHHTe3 Oenka, OHOMOIUMEpHI,
JIACKPETHOCTh, ~ CaMOPETyJISIIUS,  CaMOBOCIPOW3BENICHUE,  HACIICIICTBEHHOCTD,

W3MEHYHBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);




Ouonornueckue Teopuu: kierounas teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro ummyHutera I1. Opnux, .M. Meunukosa,
XpPOMOCOMHasi TEOpHUsl HaciaeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIILIEBOIO
cxoznctea K. bapa, 3Bomronimonnas treopust Y. JlapBruHa, cCUHTETHYECKAsE TEOpUS
ABOJIIOIMH, Teopusi anTpororeneza Y. Jlapsuna; teopusi 6moreornenosza B.H.
CyxkauéBa; yuenne H.J. BaBuiosa o 1ieHTpax MHOr00Opas3usi ¥ MPOUCXOKACHUS
KyJIbTypHbIX pacTeHuil, ydenne A.H. CeBeprioBa 0 myTsSX M HampaBICHUAX
sBosronnu, yuenue B.M. Bepnanckoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3us TOTOMKOB TII€PBOIO TIOKOJICHUS, DPACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O  HacileqoBaHWs npu3zHakoB [.  Mengens;
CLEIJICHHOTO HACJEJIOBAHUS NMPU3HAKOB M HApYILIEHUs CLEIUIEHUs TeHOB T.
MopraHa; romMoJIOTHYECKUX psIOB B HacieAcTBeHHOM u3zMmeHunBoctu H.U.
BaBunoBa; renermueckoro pasHoBecusi JDk. Xapnmu u  B. BaitnOepra;
3apoasiieBoro cxoactsa K. bapa; Oouworenernueckuit 3akon 3. I'ekkens, .
Mroinepa);

MIPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaswia (Muanmyma FO. JInGuxa, 3K0JI0ruuecKor MupaMuabl 9nucell, OnoMacchl
U DHEPIUH);

rurnote3bl (koarepBatHoit AWM. Omapuna, nepBuunoro OynboHa Jx. XounneiiHa,

mukpocdep C. Dokca, pudosuma T. Uek)

YMeHue peuaTrtb ITOUCKOBLBIC OMOJIOrUYECKHUE 3a/la4d, BbIABJIATbL INPUYXMHHO-
CICACTBCHHBIC CBA3HM MCKAY HUCCICAYCMbIMA OHOJIOrMYECKUMHU O6’b€KTaMI/I,
nponeccaMu H  SABJICHUSMH, [OCJIAaTb BbIBOJAbI W IIPOTrHO3bI Ha OCHOBAaHUUA
MOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTUIIMYCCKUC CXEMblI CKPCIIMBAHUA JId  pPa3HbIX  THIIOB
HaCJICAOBAHU IIPU3HAKOB Y OPraHn3MOB, COCTABIIATH CXEMBI IIEPEHOCA BCIICCTB U

SHCPTHUHU B 3KOCUCTEMAX (HCHI/I IIUTaHusA, IIUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSA3M MEXAY CTPOCHHEM U (DPYHKUMSIMHU:
OpraHOUJIOB, KIJIETOK pa3HbIX TKAaHEW, OopraHaMM M CHCTEMaMU OpPraHOB Y
pacTeHHi, )KMBOTHBIX U YeJIOBEeKa; MEXJy dTanaMu oOMeHa BEIleCTB; dTanaMu
KJIETOYHOTO LUKJIA M  JKU3HEHHBIX [MKJIOB  OpPraHHU3MOB;  JdTalamu
HMOpPUOHANILHOTO PAa3BUTHUS; TEHOTUIIOM U (EHOTUNOM, (EHOTUIIOM U
dakTopaMu cpeapl oOWMTaHUS; MPOIECCAMU HBOJIOLUHU; ABMXKYIIMMU CHIIaMU
AQHTPOIIOTEHE3a; KOMIIOHEHTaMH Pa3IMYHBIX YKOCUCTEM U MPUCHTOCOOTICHUAMH K
HUM OpPraHHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIE IPU3HAKHU:

CTPOEHHUS BHUPYCOB, KJIETOK MPOKApPUOT M DBYKApPHOT; OJHOKJIETOUYHBIX H

MHOTI'OKJICTOYHBIX  OpraHM3MOB, BHJOB, 6I/IOFGOHCHO3OB, OKOCHUCTEM H




ouocdepsl; CTpPOCHHS OPraHOB W CHCTEM OpPraHOB PACTCHHM, XUBOTHBIX,
YeJIOBEKa; MPOIECCOB JKU3HEACATENbHOCTH, NPOTEKAIOUIMX B OpraHu3Max
pacTeHMi, >KUBOTHBIX W YEJOBEKa; OWOJIOTHYECKUX TIPOIECCOB: OOMEHa
BelecTB (MeTrabosm3M), MHGOPMAIIMU W TIPEBPAICHHUS DHEPTUH, OPOKEHUS,
aBTOTPOHOTO W  TreTepoTpo(HOrO0 THUMOB NHUTaHUS, (POTOCHMHTE3a U
XEMOCHHTE3a, MHTO32, Meiio3a, raMeToreHesa, smMOpHoreHesa,
NOCTAMOPHOHAIILHOTO PAa3BUTHS, Pa3MHOKCHUS, WHIMBHUIYaIbHOTO DPa3BHTHUS
opranu3Ma (OHTOTCHE3a), B3aUMOJCHCTBUS TEHOB, TETEPO3MCA; JCHCTBUI
HCKYCCTBEHHOTO 0TOOpa, CTAOMIM3HPYIOLIETO, IBUXKYIIETO U Pa3pbIBAIOIIEIO
€CTECTBEHHOTO oTbopa; aJUIONaTPUIECKOTO u CHUMITaTPUIECKOTO
BUI000pa30BaHUs; BIMSHUS JBUXKYIIUX CHJI OBOJIONUM Ha TreHO(OoHI
HOIYJISIIIU K, TIPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpelie OOMTaHus, YepeIOBAHUS
HANpaBJICHUH SBOJIIOLMHU; KPYrOBOPOTa BEHIECTB W TIOTOKA JHEPrUU B

9KOCHCTEMAax

CdopMUpOBaHHOCTh YMEHHS BBIICISATH CYIICCTBCHHBIC TPU3HAKU BUPYCOB,
KJICTOK MPOKapHOT M OSYKAPUOT; OJHOKIECTOYHBIX W MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OMOT€OLIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEHIECTB W TMPEBpAIICHUS DJSHEPrud B KIETKEe, (OTOCHHTE3a,
IUTACTHYECKOTO M YHEPreTHYEeCKOr0 OOMEHa, XEMOCHMHTE3a, MUTO03a, Meio3a,
OIJIOJJOTBOPEHUS, PAa3BUTHS W PA3MHOXKCHUS, WHIUBHIYaJIbHOTO pPa3BHUTHUS
opranu3Ma (OHTOTeHe3a), OOpbOBI 3a CyIECTBOBaHHE, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHUs, TIPUCIIOCOOICHHOCTH OpPraHW3MOB K cpene oOuTaHus,
BIIUSTHUSI KOMIIOHEHTOB YKOCHCTEM, aHTPOIMOTEHHBIX U3MEHEHU B DKOCHCTEMaX

cBOEH MECTHOCTH, KPYTOBOPOTAa BCHICCTB U MPCBPALICHUA SHCPTUU B 6H00(pepe

YMeHne UCHoJIb30BaTh COOTBETCTBYIOIIME AapTryMEHTBI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJHKY [UIsl JIOKa3aTelbCTBa POJICTBA OPTaHHU3MOB
pa3HbIX CHUCTEMATHYECKUX TPYII; B3aMMOCBA3M OPTaHU3MOB M  CPEHbI
o0WTaHMs; €AMHCTBA YEJIOBEUECKHX pac; HEOOXOJAMMOCTH 3J0pPOBOr0O oOpasza
JKU3HU, COXpaHEHHS pPa3HOOOpasWsi BHUIOB M JKOCHCTEM KaK YCJIOBHS

COCYHIECCTBOBAHUA MMPUPOABI 1 YCJIIOBCUCCTBA

YMeHne KpUTHYECKH OIEHHBAaTh MHGOPMAIUIO0 OMOIIOTHUYECKOTO COAEPIKAHUS;
MHTEPIPETUPOBATh JSTUYECKUE AaCHEKTbl COBPEMEHHBIX HCCIEAOBaHUN B
Oowoyoruu, MeIWIMHE, OWOTEXHOJOTUM, pPacCMAaTPUBATh  TJIOOATbHBIC
9KOJIOTUYECKHUE TPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K

HUM COOCTBEHHYIO MO3UIIUIO




TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (mudpoBsbie)
Ne n/m Kontpoabneie  IlpakTuueckue
NMPOrpaMmblI Bcero odpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka
2 JKuBbie cCTEMBI U UX H3Y4YCHUE
3 buosnorust Kietku 0.5
4 XuMHYeCcKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanusanus eé B KIETKE '
8 JKu3HEeHHBIH UK KIETKU 6 1
CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTexHoNOTHs ¥ CHHTETHYECKAss OMOTIOTHUS 4




17 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4 1
MPEJICTaBICHUIA B OMOJIOTHI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TpoucxosxxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHne 4eI0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranu3Msl U cpesia 0OuTaHMs 15
8 DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTema
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1 1
4acTb COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl U X CBOWCTBA 1
3 YpoBHEBasi OpraHu3alys KUBBIX CUCTEM 1
4 Wcropust OTKPBITUS ¥ U3YYCHHS KIICTKH. 1
Knerounas Teopus
Metozasl MOJNIEKYJIAPHON U KIETOUYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne METOI0OB KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMHYECKUH COCTAB KIETKU 1
7 MuHepanbHbIe BEIIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
3 JlaGopaTtopHnas pabota «O0Hapyx)eHne 1 05
OEJIKOB € TIOMONIBI KAYECTBEHHBIX '
peakuuii»
9 CgoiicTBa, ki1accuuKaius u GyHKIIUHA 1

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKU —

10
YIIIEBOJIbI

1 Opranuueckue BellecTBa KIeTKH —

JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHnas pabota «lccrnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpupocharsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuoTHUYECKOM KIIETKH.

17 [TpakTuyeckas pabora «3yueHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHOMeMOpaHHbIE OPraHOM bl KIIETKH.

19 [TpakTuueckas padota «3yuenue 05
JIBYDKEHUS IIATOIIIa3Mbl B PACTHTEIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKU:

20 MUTOXOHJIpHH, TUTacTUbl. JlabopaTopHas 05
paborta «VccnenoBanue mia3Monnsa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX»

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crtpoenue u GyHKINHA spa




23

24

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlaboparopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InIHbIX
OpPTraHU3MOB»

ACCUMWISINS U TUCCUMUIIALIUS — JBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus NepOKCHIa BOJOPO/A B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AnaspoOHbIe Opranu3Mbl. Buiel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTreTHYECKOro oOMeHa

32

OHeprust MeMOpPaHHOTO TPaIUCHTA
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakumu MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — marpuynslii cuate3 PHK 1
35 Tpancismus u e€ srarmbl 1
36 Koauposanue amunokuciot. Ponb 1
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpoKapuor u 1
IYKapHOT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 9YKapHOT
Bupycel — HeksieTouHbIe POPMBI KU3HU H
39 oOnuratHele napasuTsl. [IpakTuueckas 1 0.5
paborta «Co3nanne MOJEIN BUPYCa»
40 BupycHsie 3a001eBaHNS YelOBEKa, 1
KUBOTHBIX, PACTCHHUI
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE 1
42 JKn3HeHHBIN MK KIETKH 1
43 Matpuunsnii cunres JTHK 1
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpernapaTax»
45 JleneHne KJISTKM — MHTO3 1
Tumns! kiietok. KaproknHes ¥ IUTOKUHES.
46 JlaGopaTtopHnas pabora «Habmronenue 1 05
MHTO32a B KJIETKaX KOHYHKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpPETNapaTax)»
47 Perynsiuus »Ku3HEHHOTO LIMKJIA KIIETOK 1




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Txanu pacrenuii. JlJabopatopHas pabora

49 . . 0.5
«M3yueHne TKaHel pacTeHUI
TKaHM )XMUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «3y4ueHue TkaHel 0.5
KHBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHast

ol pabota «M3ydyeHue opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNe OpraHn3MOB

54 [Tutanue opraHu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YyesoBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema yenoBeka

63 PaznipaxumMocTh U perymsiuus y
OpPTraHU3MOB

64 ['ymopanbHast peryysus u SHA0OKpUHHAS

CHCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUSI OPraHU3MOB

ITonoBsoe Pa3MHOXKCHUE

67

68

69

Metios

["ameTorenes. OOpa3oBaHKe U PA3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIpEIapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIr'aHU3MOB —
OHTOI'CHEC3

0.5

70

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

71

72

73

Poct u pazButne XKMBOTHBIX.
JlaGopaTtopHnast pabota «BrisiBieH1e
IIPU3HAKOB CXOJCTBA 3apOAbILIEH
MO3BOHOYHBIX KUBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHU.

JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»

I/ICTOpI/I}I CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

0.5

0.5

74

OcCHOBHBIE TOHATHUSA ¥ CHUMBOJIEI T€HETUKH.
JlabopaTtopHast paborta «Jlpo3zodmniia kak
00BEKT TEHETUYECKUX UCCIICIOBAaHUIN

0.5

75

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUTHOTO
CKpeLIMBaHuA y Apo30(uinr"

0.5




I_II/ITOJIOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEIIUBAHUS

77 Ananuzupyroiee ckpeuppanue. Hemonnoe 1
JIOMUHUPOBaHUE
JluruOpuiHoe cKpenuBaHue.

78 [IpakTuueckas padora «M3yueHue 1 05
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»

79 [uTomornyeckrue OCHOBBI JUTUOPHTHOTO 1
CKpEIIUBAHUS

80 CuernieHHOE HaclieIoBaHUE MPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1

82 I'enernka momia 1

83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH ITpU3HAKOB. Buibl 1
U3MEHUYHUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1
BapuanvoHHbI psia U BapralMOHHAs
KkpuBas. JlaboparopHas padota

87 «MccnenoBanne 3akOHOMEPHOCTEN 1 05
MO T (DUKAITMOHHOW N3MEHUYUBOCTH. '
[TocTpoeHre BapualimoHHOTO psAa U
BAPUALMOHHOM KPUBON»

88 I'eHOTHIIMYECKAsT U3MEHYUBOCTb. 1

KoMOnHaTHBHAS U3MEHUYHNBOCTE




89

90

91

MyTannonHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
ONUreHeTHKa v SIUTeHOMUKA

I'eneruka yenoseka. [IpakTuueckas padora
«CocTraBneHue 1 aHajau3 POAOCIOBHOIN

0.5

0.5

92

93

94

MeToapl MEAUIIMHCKON T€HETUKHT

3HaueHME MeHHHHHCKOﬁ I'CHCTUKU B
NpCaAOTBPAlICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHON paboThI.
JlaGopatopHas pabota «3yueHne MeToa0B
CeJIeKIIUU pacTeHUIl»

0.5

96

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

97

98

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTudeckas pabora
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUI

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOU




ounoJsoruu

100 XpoMOCOMHAas M TeHHAsI HH)KEHEPHUs 1
101 MemunmHckre OMOTEXHOJIOT I 1 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CHCTEMATH3alA 3HAHUH
BIIEE KOJIMUECTBO YACOB IT
OB 071 CTBO O 0 102 0 13.5

[NPOTPAMME




11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1 1
5 JIBHIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. 1
HapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIM 1
U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NpoLiecca: 1
MHUKPO3BOJIIOLUS U MAaKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHasi €IMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHHE U3MEHUYUBOCTH Y '
0co0el OHOT'O BHA)
8 DneMeHTapHbIe GaKTOPHI IBOITIOIUN 1
9 OS¢ ekt ocnoBarens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomy siui: 1
reorpaduyeckas, OnoJorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpPaBISAIOMINN 1

(hakTop IBONIOIHH




12

13

14

15

16

[TonoBoii oTO60Op

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
PE3yNbTaT MUKPOIBOJIIOIUH.
JlaGopaTopHas padorta «3ydeHue
apoMop(h030B U UIUOAAANITALIUN Y
pacTEHUN U KUBOTHBIX)»

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast padora «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1[eIeCO000Pa3HOCThY

Bun, ero kxpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTUN

19

Makpossosntonus. [Taneontonornueckue
METOABI szqum[ 3BOJIFOIIUN

20

21

buoreorpaduyeckue MeToabl U3ydeHUs
DBOJTIOIUHN

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

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

22

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTeMATHYECKUE




MCTOABI U3YUYCHUS 3BOJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITOB 3BOJIOIIUU

o5 HayuHnble runoressl NpoUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4yHbI€ PECTABICHUS O 3aPOKICHUN
KU3HU

97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOLIUU

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopnast pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanbHsble 3Tansl OpraHn4eckoin
SBOJTIOLIUN

31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN

39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KHBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabora «3yueHue ocobeHHOCTEH 0.5

CTPOCHUSA ITO3BOHOYHBIX ) KUBOTHBIX»




PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35
nepuoiamMm

36 MaccoBbie BBIMUPAHUSI — YKOJIOTUICCKHE
KPHU3HUCHI TPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3UC, ET0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MUpa

39 OCHOBHBIE CHCTEMATUYCCKHE TPYIIIIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE

41 PasButue npencrasienuii o
MIPOUCXOKACHUH YeJIOBEKa
Mecro genoBeka B cucTemMe
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyeHne ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJIOBeKa, CBI3aHHBIX C
MPSIMOXOKICHHEM»

43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COIMAITBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAJIMH1 AaHTPOIIOTEHE3A

46 [TaneoreHeTrka 1 MaJIeOreHOMUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [IpakTudeckas

48 pabota «M3ydeHne FKOIOTHUECKUX 0.5

ajarnTalnii YeJoBeKa)




MexaucIuIImHaApHbBIC METOIbI

49 1
AHTPOIIOJIOTUHN

50 3apoXxaeHUE U pa3BUTHE DKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

ol «M3ydeHre METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIE0BAHUI»

59 3HaueHue KOJOTUYECKUX 3HAHUHN AJIs 1
YeJI0BeKa

53 Dkosorudeckue HhakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AlGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrlisiBieHue 1 0.5
MPHUCIIOCOOTICHNI OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 skoJornueckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

S7 Cpenbl oOuTaHus OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1

61 3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM 1




JUTSL CYIIIECTBOBAHMS OPraHU3MOB B CpEJIe
oOuTanus

DKOJIOTHYECKHE XapaKTECPUCTUKHU

62
HOIYJIALUH
OCHOBHBIC TIOKA3aTEIH HOMYJISIUH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBasI CTPYKTypa
OCHOBHBIC TIOKA3aTEIH MOMYJISIIUK:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPAIIHN

65 DKOJIOTHYECKask CTPYKTYpa HOMYJISALUH

66 JlnHaMuKa ONYJISIIAN U €€ peryIsnus

67 KpuBbIe pocTa YHCICHHOCTH MOMYJISIINH.
KpuBble BEDKHBaHUS
DKonornyeckas HAIIa BUJA.

68 JlaGopatopnas pabora «IIpucnocobnenus 0.5
CEMSTH PaCTeHUH K pacCeICHHIO»

69 Bun kak cucrema nmomyssiuit

20 3aKOHOMEPHOCTH TOBE/ICHHUS ¥ MUTPALUI
’KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OUOIICHO3

72 DKocucTeMa Kak OTKPBITasi CHCTEMa

73 KpyroBopoT BeIecTB u MOTOK SHEPTHU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH IKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 H3MeHeHus cooO11ecTB — CyKIECCHU




HpI/IpOI[HBIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep U peK. DKOCUCTEMbI MOpPEil U OKEaHOB 1

78 [TpuponHbIe 5KOCUCTEMBI. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTENEH, ITyCThIHb

79 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 1

80 VYpb6oskocucremsl. [IpakTiueckas padora 1 05
«M3yuyeHune u onucanue ypooIKOCHCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 1
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUTIIOB Ha CYOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIONYJISLIUOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obmemnanerapras 060g09Ka 1
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 Kpyrosopots! BeniecTs u 1
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh OHocheps 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI 1

90 BoszeiicTBue uenoBeka Ha buochepy 1

91 AHTpOTIOTEHHOE BO3/ICHCTBUEC Ha 1




pacTUTENIbHBIN U KUBOTHBIA MUP

92 Oxpana npupozab 1

93 OCHOBHbBIE IPUHIIMITBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TPUPOJIbI
PanmonanpHOE IPUPOIONIOIH30BAHHE U

94 cOoXpaHeHHEe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 Oﬂ606Hl€HI/I€ 110 TeMe «MUKpPO3BOJIIOLUS U 1
e€ pe3yJbTaThl»

96 0"606H16HI/I€ 1o TeMe «MaKpo3BOJIIOLUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HU Ha 3emiie»

08 O6061menue o teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOIIOr€HEe3»

99 O060061meHne o TeMe «IKOoJIoTusl — HayKa O 1
B3aMMOOTHOIICHUSX OPTAHU3MOB)

100 O6o006menue no Teme «OpraHu3Msl U cpenia 1
OOUTaHUS

101 O606meHI/ie o TeMe «DKOJIOTHS BUIOB 1 1
OIS

102 O6061menue o teme «buochepa — 1
rJ100anpHasi IKOCHCTEMa

OBLIEE KOJIMYECTBO YACOB I1O 102 75

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

* buosnorus. 10 knacc. ITonomapéra M.H., Kopamiora O.A., Cumonosa JI.B.; [Tox penakiueit oKTopa re1arorudyeckux

Hayk, npodeccopa [lonomapéroit I.H. MockBa, U3narensckuii uentp «Bentana — I'pad»



* buosorus. 11 kiacc. Ilonomapéra 1.H., Kopaunosa O.A., Cumonosa JI.B.; [Tox penakuueit JOKTOpa rneaaroruaeckux
HayK, ipodeccopa [Tlonomapéroit I.H. Mocksa, M3narensckuii nentp «Bentana — ['pad»
*TunoBsie DK3aMeHaIMOHHbIE BapuaHThl o penakuuen Poxnosa B.C.; M3garenscTBo Hanmonansnoe o6pa3oBanue,

MockBa

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

* buonorust: 10—11 knaccesl: yriayOnéHHbIN ypoBeHb : MeToinueckoe nocodue . [IsineeB Anekcanap Biagumuposuy;
N3z narenscTBO. «IIpocBenienue»

 buonorms. 10-11 knaccel. [ToypouHo-TemaTH4eckoe miaHupoBanue. YTiyonaeHHsi yposenb. ®I'OC: Tepemos,
[Terpocosa.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

 bu6nmoreka I{OK https://m.edsoo.ru

* DJIeKTPOHHBIN o0pa3oBaTebHbIN pecype «S caam EI'D. Cpennee obiiee oopazoBanue. YueOHbINH MOAYIb MO PEHICHUIO
TPYIHBIX 3a1aHuii 1o yueOHoMmy npeamety «buomnorusl0-11 knaces». AO MU3natensctBo «IIpocBemienues
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