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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owmomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YypOBHE, SIBIAIOTCS crocoOoMm nuddepeHimanuu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPU3BaHbBI 00ECIEYUTH
MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEAHUM OOIIKUM, CpPEIHUM
poeCCHOHANTLHBIM M BBICIIUM 0Opa3oBaHUEM. B TO k€ BpeMs KaXIblid U3 dTHUX
y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pPELICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIUX 3a7a4, CBSI3aHHBIX C
npodopueHTaueit 00yJaImmuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMery "buosorus" naér mpeacTaBlieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpeesnseT 00s13aTeIbH0e (MHBAPUAHTHOE) IPEIMETHOE CO/IEpIKAHUE, E€r0
CTPYKTYpUpPOBAaHHME IO paszfenaM M TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEeIOBATEIbHOCTh H3YUEHHS Y4EOHOTO MaTephaia C y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  of0miero  oOpa3oBaHus, Onarojaps 4YeMy MpPOCMAaTpPHUBAECTCS
HaMpaBJICHHOCTh HAa  TOCJHEAYyIOlIee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolleil mnpupoaHoit cpene. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepmiaeT OMOJIOTMUECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHPOBAH Ha
pacHvipeHue U yriyoJieHHe 3HaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne ydebHOro mnpeamera «buonorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTHYECKUX  3HAHWUW, TMIOJYYCHHBIX TMPU H3YYCHHH OOy4YarOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PAcCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOIIMMHCS MPU U3YYEHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKLUUHU, OMOTEXHOJOTUU U CUHTETHUYECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYaroUIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecHeUYUTh  OCBOCHHUE
00y4arouMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIE€H, IPUHIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAEpXKaHUS HHTepeca oOydarommxcs K OHOJIOTMH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHMS U Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOJa€éHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouojorueil, Wi K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOMINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHS, BU, OMOTEOIIeH03, Onocdepa); O BBIIAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMAaJeOHTOJIOTHH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum M B mpupoje (HaOmojeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE OOYYarONIMMUCSA YMEHHUSMHU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IMOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OIICHUBATh TOCIEJCTBUS CBOEH JESITEIbHOCTH TIO0
OTHOIIICHUIO K OKpYXKalIllel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HMHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCEe 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBHITUAMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YyJaIONUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHNE  OOYYAIOIIMMHCS  KOMIIETGHTHOCTH B PaIlMOHAIBHOM
IPUPOAOTIOIL30BaHUN (COONIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrieueHne 0E30MAaCHOCTH JKHU3HEACATEILHOCTH B YPE3BBIYAMHBIX CHUTYAIIASIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY MPOPECCHOHATHPHOMY CaMOOMIPEIEICHUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero oomiero oopazoBanusi, coctaBisieT 408 gacos: B 10 kimacce — 204
yaca (6 yacoB B Hezelnto), B 11 kimacce — 204 gaca (6 4acoB B HEJIEITIO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaroIINXCsS B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCS ydYuTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA

10 KIIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Oumosnoruei. 3Ha4YeHHWE OHWOJOTHUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. dapsuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CJI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHsiit. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOro. JKW3HB Kak ¢opMa CyIIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanue »skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA JKWUBOW MAaTEpUN», «YPOBHU OPraHU3alMU KUBOMN



npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >XKUBOTHBIX», «CHUCTEMBI
OpPraHoOB YeJIOBEYECKOro opranusmay, «buoreorenos», «buocdepa», «Metoab
W3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IIPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pa3IMyHBIX METOHNOB IIPH
V3YUYEHHH )KUBBIX CHCTEM.

Tema 3. buoJiorust KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOW  OMOJOTMM:  MHUKPOCKOIHMS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTHUpOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma m €€ posp Kak pacTBOpPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMmepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapUibl, OJIMTOCAXapUAbl U MOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QGocPoaunuasl, BOCKH, CTepoujbl. buonorudeckue ¢GyHKIUUA
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknuu JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMPYKmMypsl U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnviomepmwiii ouzatin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIeKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTropnass  padora  «JccrmenoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpPOEHHUs] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIM U BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PaCTeHH, rprOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHouAOB KiIeTKH. CTpOeHue TpaHyJIpHOTO pPETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUUN
petukynyM. CekpeTopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouozcenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenue U (PyHKIMH MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuplt 1 cxembl: «CTpoeHHE JYKApUOTHUYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJIETKMW», «CTpoeHue  pacTUTENbHONM  KIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepUaIbHBIX KIECTOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTEIIBHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
oOMeHHBIX Tmpoueccax. DOEepMEHTATUBHBIM XapakTep peakUuid KIETOUHOTO
MeTabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHUCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
Anoxcueennvili U okcuceHHwll omocunmes y baxkmepui. Ceemocobuparowjue
nuUeMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOoOHbIE MUKPOOPIaHHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax Ouojgoruueckoro okucinenus. Llukmuueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpertsr: k. IIpuctiu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYIOBaHUE MJIsi MPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMatpudHoro cunresa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiius akTUBHOCTHM T€HOB y HpoOKapuoT. ['mmorte3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O00IUTaTHBIC Mapa3uThl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KUBOTHBIX, pactenuid. CIIN], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz bonvuux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuojabl W peryisiusa. WuHrepdaza U MHUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonorumunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporecchl. Tumbsl MuTo3a. KaprokmHe3 M IHUTOKHMHE3. BHonormyeckoe 3HauycHUE
MHTO3A.

Perysisiiuss MUTOTHYECKOro IMHKJIA KIeTKH. [IporpaMMupyeMasi KiIeTOUHas
rudeb — anomnTo3.

Kierounoe sapo, XpoMOCOMBI, (DYHKIMOHAJIbHAs TIeHOMHKA. Mexanuszmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Murtosdyn, «CTpoeHue
xpomocom», «Permukarus JJHK.

OO0opymoBaHKE: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl: « MUTO3 B KJIETKaX
KOpEIIKa JTyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlabopaTtopHasi padora «HalOroneHre MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax ).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pa3HooOpasue OpPraHH3MOB. OHOKJICTOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOEGHHOCTH  CTPOGHHS W JKHU3HEIEATCIbHOCTH  OJHOKJICTOUYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIECTOYHbIE T'PHOBI, OJHOKICTOYHBIC
BOJIOPOCIIH, APYTrre NPOTUCTHI. KoloHHaIbHbIe OpraHU3MBbI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHWdyeckas. OCOOEHHOCTH CTpPOECHUS,
GyHKUMNA U paclofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacteHuidl. OprasHbl u
CHUCTEMBI OPIraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii U BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMbI MTO3BOHOUHBIX KUBOTHbIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamu. Beiienenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuii M UUCTHI MPOCTEUINIMX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIH W TIPUOOPETEHHBIM creruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKkTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte w©  perynsiuuss 'y OpraHm3MmoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMoCTh W perymdanus y
pacteHuii. PocToBbIe BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW UM SHIOKPUHHOW cucTeM. [unortamamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOoBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMa, «Hepsnas CHCTEMAaY, «Koxay, «MpIIeuHas CHUCTEMaY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe T0kKAEBOro 4epBs», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALMK TIOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHM3MOB: Oecrosioe (BKIIOYas BETreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA:  IOYKOBAHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Mmeito3e. Kpoccunrosep. bruonorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHne U 3MOpPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapreHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIUSIHAE 4YacTell pa3BUBAIOMICTOCS 3apojbllia (SMOpHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO Kak  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpY>KAIOIIEH CpeIbl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYecKkoe 3HAYEHHE MPSAMOrO0 M HENPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOAEC. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHMe CHOp B Ipollecce Meko3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHUE 3BIJICHBDY,
«Pa3MHO)eHUEe TUAPBD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U cliepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JBYAOJIbHBIX pAaCTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« KWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILLIKID.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne ®@puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHM,  IMTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3usl THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CuerieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TPOILIECCOB, TMOBEJAEHUSI M KOTHUTUBHBIX (YHKIIUH.
['eHeTHUYECKE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopran.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrernsieHHOe HacleloBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotunm mOTULBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAlMM CILEIJICHHOTO HACJIEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBI».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

MopaudukanuonHass U3MEeHYUMBOCTb. Ponb cpeasl B (opMHpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYHUBOCTH.
Buapl reHOTUNIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHas WM3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIbl MyTanuil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYeCKUE U TMOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

IToprpersl: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00IeBaHUS YeI0BEeKa», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTCHMIA,
pucyHku (dpotorpaduu) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IpakTuyeckass padora «Mytamuu y aApo3odmwisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpamMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacloyiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTObl U3ydeHUs] TE€HETHUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXICHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

MeTonbl cenekuMoHHON paboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNied MO MmOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pexomOunanTHbIX JJHK mi1st momydenus ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIU3AIIHSL.
brnu3kopoACcTBEHHOE — CKpellMBaHWEe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
pesonioyusy.

CoxpaHeHrEe U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmeyouux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanénnas rudpunuzanus», «MyTareHes».

JlabopaTopHnasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypeusi «OCHOBHBIE METOAbI W JOCTHKEHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKAaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix J{HK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThka. MeTaOoJOMHBIM aHanu3, TEHOIEHTPUYECKHI aHaau3 mIpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKaQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHHUH B
omnosioruu

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBrokyliye cuiibl 3BotolnK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckoir Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponapr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxemMa 00pa30oBaHUsl HOBBIX BHUJIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pa3HoOoOpazus M CTPYKTypbl NOMyisiiuil. M3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuUMBOCTh. [Ipeiid TreHOB — ciyvaiiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTensd. IDggexm oOymuinounozco zoprviuwika. CHuUdCeHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3omAuus  mOMyISIuiA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOLHUS COLUAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOTrHYECKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MOBeJAeHYecKkne.  OTHOCHUTENbHOCTh
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cCTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOdIBOMIOIMHU. M3omsiust — kimodeBoi (akTop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0THYECKOE), «MTHOBEHHOE (moJuUILIOnAU3aIus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6rMopa3zHo00pa3usi. MUKPOIBOIIONKS U KOIBOJIOLHMS MAPa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaIMuK

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema nposBiieHus1 3akoHa Xapau—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJSALHNN CeBaHCKOU (openmny,
«['eorpapuueckass M307AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
Jaypckoi», «IIomyIsiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JNEHUCTBUS €CTECTBEHHOro 0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3mM», «KuBble nuckonaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buaa», «Bunsl-nBoitHukn», «CTpykTypa BUAa B
npupozae», «CrnocoObl Bua0o0Opa3zoBaHus», «l'eorpaduyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peeuHbIi rTuOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3Yy4YEHUS  SBOJIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTAallUH U 3BOJIFOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emum», «/lpeiid KOHTUHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIIBLHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJIEHUS 3BOJIOIUNY, «O011IHe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble ruUmore3bl NpPOUCXOXKIAEHUS >KM3HU Ha 3emiie. AOHOreHe3 U
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIlbI HEOPraHU4eCKOU DBOJIIOIUH. [Lnanerapuas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapuna, Tunore3a nepBudHoro 0ynaroHa k. XomnjeitHa, TeHeTHUeCKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ Meronbl. OTHOcUTENbHAsT U  aOCOJIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbl opraHudeckord »sBoaonud. llosgBieHune u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMjie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHIUX pacTeHUuH. OCHOBHBIE apoMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH KABOTHOTO MHUpa. OCHOBHBIE apOMOPGO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MICKONMUTAOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHasi cucteMa opraHudeckoro mupa. [IpuHuuMNbe Kinaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XUBOM NpUpoabl», «CTpoeHue BHUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuUIEUHOOIOCTHBIEY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbI0BDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU dpe», «Pa3zButue Ku3HU B
aJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe KNU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella NTHL WU 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJBIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHno abMOreHHOTO CHHTE3a OPTraHMYECKUX COCTUHEHHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACcTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YenoBeKOOOpa3Hble 00€3bsSHBI
(IPOKOHCYJIBI) M PaHHUE TMTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jiei. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOMME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YelmoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasneoreneTrka v najieOreHOMHKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIN mpouecc W noauMop@usM. [lomyssiroHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHdatue o pace. bonpmme pacel: €BpONeouHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAroUIeH cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biHb), «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoexk» «Heanaepranbipny, «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBble HaOmMOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBIIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoausM.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuYeckKue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOiieHus OpraHU3MOB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
JXKuznennvle pOpMbI pacTeHUN: AepeBbs, KYCTAPHUKH, KYCTAPHUYIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCcTpaMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHWS OpraHu3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUSY, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapru U KOJUICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapuu Y KOJUICKIIMM pACTEHUHW U JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU INAIE1117078 [Monynsimua ~ kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JvHaMmuka momynsiuuu U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIUU.
MopenupoBaHue JUHAMHUKHU MOMyIsiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humum Jx.M. XarumHcoHa. Pa3mepbl 3KOIOrMYecKoOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M HMX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJIOTHYECKHUE XapAKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinsb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u certd. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
diopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu sxkocucmem. IIepeHOC PHEPTHUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «JOKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nmupamuaa OMOMacchly», «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TIIe CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHOochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCcTeMBb. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. Ilonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIM
MHUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIINAJA U
ounochepHbIX QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymny, «Kiaumatuuyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanusiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYMHBL. Bo3geicTBhe YeloBeKka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/JCHCTBHE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PanonanbHOE  MPUPOJONOJB30BAaHME UM COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHoOGb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNCHUIO, Haluuue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yenenanpaenienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS — DKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIAMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJla M CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUIO U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHHI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTO BOCTIMTAHUS

c(OpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIKMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUSA
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHME MOCIEACTBUN M HENPUATUS BPEAHBIX NPUBBIYEK (YIOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHLHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBbHON JEesATENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHMIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBUM IS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELICHUU NpoOJeM, CBSA3AHHBIX C pPALMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATh HEOJIAroNpusATHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B TIO3HABATEIbHON, KOMMYHUKATHBHON W COITMAIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

MOHMUMAaHUE CHenupuKku OWOJOTUM KaK HAyKd, OCO3HaHWUA e poiu B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00AJIBHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroImxcs, GopMHpPYyeMOil
IPU U3y4YCHUU OMOJIOTHH,

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HaHUS [UJIsS aHalu3a |
OOBSICHEHUS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOANTNX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus Ipo0JIeM B peallbHbBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISAThH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTpaXkKarouue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJENOBAHUE,  HAOMIOEHHE, HM3MEpPEHUE, OKCIEPUMEHT U  JIpyrue);
yHHUBEpCaJbHble yueOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMM OOYYaroIIMXCs; CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBHUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHETO OOIIETo
oOpa3zoBanus y oOyvaronierocs OyayT chOpPMHUpPOBAaHBI TO3HABATEIbHBIC
YHUBEpPCAIbHBIC YUCOHBIE AEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbIC YUCOHBIC
JEUCTBUS, PETryJATHUBHbIE YHUBEPCAIbHBIC YueOHbIE JEWUCTBUS, COBMECTHas
JEATEIIbHOCTb.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHUs JOJDKHBI OTPAXKATh:

OBaajnenne YHHBEpPCATbHBIMHA YueOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanm3a, cuHTE3a, CpaBHEHMU S, Ki1acCupuUKau, 0000IIeHUS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSITHUSMH);

OTpEeNeNATh LEeMu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa TUTSt peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3TJaHUH YUEOHBIX U COI[MAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISBJISITh TNPUUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh U HETPOTHUBOPEUHUBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (U3NYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MTaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JManora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBYSI PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBU,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHWBATh HUJEHU C TMO3ULHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJafieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pEIICHHS NpoOieMbl €  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKUM KU CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAINA3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpXKaHUS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOecredeHue
npoduapHOro  o0yueHus: — oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAaKKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

chOpMHPOBAHHOCTh 3HAHUA O MECT€ U pOJM OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  palluoOHaIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. llIneinena, P. BupxoBa, xpomocoMHast Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W  MPOUCXOXNKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUll, XUBOTHBIX, YEJIOBEKa, IPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HWHJIMBUIYaJBbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHMH MOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOIHOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HCCICIOBAHMs, AaHATW3UPOBATH TOTYYCHHBIC
pe3yNbTaThl U I€NaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEIACTAaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusx;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiell mpodecCHOHAIBbHOM
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro o0pa3oBaHMsl B OpPraHM3allUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B ITO3HAHUHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npobjieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOJIONOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOLICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOexHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB W MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. BepHanackoro — o
ounocdepe), 3akonbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npaswia (munumyma [O. JluGuxa,
HKOJIOTUYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJCHHE, DKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS JABMKYIIUX CHJI SBOJIOIMU HA T€HO(OH]T TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUSl HANPaBJICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXKIY TMPOLECCAMU SBOJIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JYKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTEM, B3aHMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIECTBOBAHMSI MPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peniaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJ1y UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIeTIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOIATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYCHHbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
ri100aapHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiell mpodeccHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimnuecTBo yacos
IIpakTHYeckue
HaumeHoBaHHe pa3feioB H TeM
Ne /it KonTpoabHbie  padoThl "
NPOrpaMMsbI Bcero
padoTbI JadopaTropHble
padoThI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3y4YCHUE
3 buonorus knerku 0.5
4 XuUMHYecKash OpraHu3aiusl KISTKH 22 1
3) Crpoenne u QyHKIUHN KICTKA 15
5 OOmeH BeleCTB M TpeBpalleHue 14 1
SHEPIUH B KJIETKE
Hacnencrennass wundopmanus u
7 e doprean 11 1 05
peanuzanus €€ B KIETKe
JKU3HEHHBIN LIUKII KJIETKA 7
Ctpoenue u GyHKIIMH OPraHU3MOB 48 15
Pazmuoxenue 31 a3BUTHE
10 P 16 15
OpPTaHU3MOB
I'eneruka - HayKa 0
11 HACJICJICTBEHHOCTH M W3MEHYUBOCTH 2 0.5
OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 14
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 13
14 I'eneTnka yenoseka 0.5
15 Cenexuusi OpraHu3MoB
buorexHonorus u CUHTETHYECKas
16 9 1 0,5
ouonorus
17 PesepBHOE Bpems 1
OBHIEE  KOJIMYECTBO YACOB TIIO 204 3 135
[MPOTPAMME ’
11 KUIIACC
No KoanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM
n/ Konrtpouabnubie IIpakTnueckn
NporpaMMbl Bcero
padoThI e padoThbI
1 3apox/IeHUe U Pa3BUTHE 3BOIOLIMOHHBIX 11




MPEJICTaBICHUI B OMOJIOTUI

2 MukposBoroIus 1 e€ pe3yabTaThl 28 2
3 Maxpo3BOJIOIHS U €€ Pe3yIbTaThl 12
4 lg'iiz)fg:xomneﬂne Y pa3BUTHE KU3HU HA 24 15
5 [TpouncxoxaeHne yenoBeKa — 97 1
AHTPOIIOTEHE3
DKOJIOTHSI — HayKa O
5 B3aMMOOTHOIICHHUSIX OPTaHU3MOB U 6 05
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenon
7 OpranusMmel U cpeia 0OUTaHus 19 15
8 DKOJIOrUsl BUJOB U MOILYISAIUN 18 0.5
9 ?;:Tzc;:zﬂ co00mIecTB. DKOJIOTHUECKUE 26 05
10 buocdepa — rmobanpHas skocucTema 13
11 YenoBek U OKpysKarolas cpeaa 12
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 204 75

I[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m Tema ypoka
1 Tema 1

buonorus kak KOMILJIeKCHasI HayKa U KaK 4aCTb COBPEMCHHOI'O 06H_ICCTB3

OHoJIOruun

Kpatkas ucropus pa3sutus Onosnoruu

buonornueckue HAaYKH U U3y4aCMbIC UMU HpO6JICMLI

q)yHJIaMeHTaHBHBIe, IMPUKITAAHBIC U IIOMCKOBBIC HAYYHBIC UCCIICIJOBAHHNA B

KapTHUHBI MUpa

[Ipodeccun, cBszanHbIe ¢ OMoOIOTHEH

3HaveHne OMoIoruu B GOPMUPOBAHUHI COBPEMEHHON €CTECTBEHHOHAYIHOU

Tema 2




JKuBBIe cucTEMBI M UX CBOMCTBA

ypOBHeBaﬂ opraHu3anus )XUBbIX CUCTEM

9. OCHOBHBIE TIPU3HAKU YKHBOTO
10. Kuznp kak ¢popma CynecTBOBaHUS MaTepUU
11. Haykwu, nu3yyaroniye »KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3AINH
12. Metoabl 6MOJIOrMYEeCKON HAYKH
13. [TnanupoBaHue SKCIIEPUMEHTA
14. OLieHKa 10CTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB
15 Tema 3
' Knetka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHUIIA )KUBOTO
16. Wcropust OTKpBITHS KIETKH
17. Krnerounas teopus
MeTtoap! MOJIEKYISIPHOH U KJIeTOYHOH Onosnoruu. [Ipaktndeckas padora
18. «M3yueHune MEeTo0B KJIETOUHOM Ouonoruu (xpomartorpadusi, siaexrpodopes,
muddepennmansHoe nentTpudyruposanue, [1LP)»
19 Tema 4
' XHUMHUYECKUN COCTAB KIIETKH
20. Makpo-, MUKPO- U YIbTPAMUKPOITIEMEHTHI
21. Bopna. @yHkuuu BOAbI B KIIETKE
22. MunepanbpHbIe BELIECTBa KIETKH, UX OUOJIOTHYECcKask POJib
23. buonoruueckue noaumepbl
24, benku. AMUHOKHCIIOTHBIN COCTaB OEIKOB
o5 Opranuueckue BeliecTBa KieTku — oOenku. JlaboparopHas paboTa
' «O06Hapyx)eHHe OETKOB ¢ TOMOIIBI0 KAUeCTBEHHBIX PEAKIINI»
26. CaoiicTBa, kinaccudukaius u GyHKINH OEITKOB
27. Henatypauus
28. Opranuyeckue BelecTBa KJIETKH — YIJIEBObI
29. MoHocaxapupl, ucaxapuibl, OJIUTocaxapusl
30 CraproBas pabora
' [Mocaxapuipl
31. buonornueckue QpyHKITUU yriIeBOI0B
32. OpraHuyeckue BelecTBa KIETKU — JIMITHIbI
33. Knaccugukarus munumos
34. Buonornyeckue GyHKINHU JIUTUI0B
35 Hyxneunossie kucnotel. JJHK u PHK. JIaGoparopnas pa6ota «MccnenoBanue
' HYKJICMHOBBIX KUCIIOT, BBIZICTICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB)
36. [Tpunuun komruiementapHoctH. [Ipasuno Yapradda
37. Bunet PHK. ®@yakuuu PHK B kineTke
38. Crpoenue u pynkuuun ATO. pyrue nykineosuarpudocdars (HTD)
39. CexsenupoBanue JIHK. MeToibl reHOMUKH, TPAaHCKPUIITOMHUKH, IIPOTEOMUKHU




40.

MeToap!l CTpYKTypHOU OHOJIOTHI

Tema 5

4L Tunel knetok. [Ipokapuorndeckas kierka
42. Kierounas creHka 6akrepuii U apxei
43. MecTo u posb MPOKAPHOT B OMOIIEHO3aX
44 Crtpoenue sykapruoTudeckon Kietku. [Ipaktudeckas padora «3ydeHne cBOMCTB
' KJIETOYHOM MEeMOpaHbI»
45. [ToBepxXHOCTHBIN amnmapar KIeTKA
46. TpaHcHopT BelecTB Yepe3 IIa3MaTHIeCKyo MeMOpany
47. OHI0UUTO3. DK30LUTO3
48 OnnomeMOpanHble opraHou bl kietku. [Ipaktudeckas pabota «3ydyenue
' JIBYDKEHUS IIUTOIJIa3Mbl B PACTUTENBHBIX KIETKAX)
49. Bakyonu pacturensHbix ki1eTok. Knetounsiit cok. Typrop
50 [TomryaBTOHOMHBIE OPTraHOUABI KJIETKU: MUTOXOHIPHH, TIacTubl. JlJabopaTopHas
' pabota «MccnenoBanue mIa3MoIu3a 1 JeTIa3MOJIi3a B PACTUTEIBHBIX KIIETKAX)
51. HememOpaHHbIE OpraHOH bl KJIETKH
52. MuxkpodunameHTs. MUKpOTpyOOUKH
53. Ctpoenue u GyHKIUH s1Ipa
54, Knerounsie BkitoueHust
55 CpaBHUTeNbHAS XapaKTEPUCTHKA KIETOK dykapuoT. JlaboparopHas pabota
' «M3ydyenune cTpoeHHsl KIIETOK Pa3InYHBIX OPTaHU3MOBY
Tema 6
56 ACCUMMIIAIMS U AUCCUMMIISIIMS — J[BE CTOPOHBI MeTabonu3Ma. Tumnsl ooMeHa
' BeecTB. JlabopaTopHas pabdora «3yueHne kaTanuTHYECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuiIa3bl WK KaTalla3bl)»
depMeHTAaTUBHBIN XapaKkTep peakuuil KjaeTouHoro metabonusma. JlaboparopHas
57. pabota «M3ydyeHue GpepMEeHTaTUBHOIO PACIIEIUIEHHUs IEPOKCHIa BOJOPO/Ia B
pPaCTUTETBHBIX M )KUBOTHBIX KIIETKAX)
58. 3aBUCUMOCTbh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT pa3IMUHBIX (PAKTOPOB.
59. benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI
60. ABTOTpOGHBIN TUIT OOMEHa BEIECTB
61. doTocuHTE3
62. CseroBas u TeMHOBas (ha3bl
63. [IpoaykTuBHOCTH (POTOCHHTE3A
64 Xemocunres. JlaboparopHas pabota «CpaBHeHHUE MPoLEecCOB (OTOCUHTE3A U
' XEMOCHHTE3a
65 AHnaspobHbIe opranu3Mbl. Bunbel Oposkenus. Jlaboparopras padota «CpaBHeHHE
' NPOIIECCOB OPOXKEHUS H JBIXAHUS)
66. AdpoOHBIE OpraHU3MBbl. JTambl S3HEPrETUYECKOI0 OOMEHA
67. ['mukonm3 — GECKUCIOPOIHOE PACIICTUICHHUE TITIOKO3BI




OHeprusi MeMOpaHHOTO rpagueHTa NpoToHoB. Cunre3 AT®: pabora NpOTOHHOMH

8. AT®-cunTassl
69. OxucnurensHoe GpochopunrpoBanue
70 Tema 7
' Peakiun MaTpuYHOTO CHHTE3a
71. Tpanckpunuusa — marpuunslii cuate3 PHK
72. [TpuHIIUTIBI TPAHCKPHUIIITTH
73. Cozpeanue marpuunbix PHK B aykapunotnueckoil kierke
74, Tpancismus u e€ 3tarmbl
75. Koauposanue amunokucaot. Ponb pubocom B GnocunTese O6eka
76. Opranu3anus TeHOMa y IPOKapUOT U 3YKapUOT
77. MonexyIspHble MEXaHU3MbI SKCIIPECCUU T€HOB Y DYKapHOT
78 Bupycel — BHeKsIeTOUHBIE (OPMBI )KU3HU M OOJMTaTHBIE MTAPA3HTHI.
' [IpakTuueckas padora «Co3aHue MOJIEIN BUPYCa»
79. BupycHblie 3a0051eBaHUS YEIOBEKA, )KUBOTHBIX, PACTCHHI
80. HanorexHomoruu B 0MOJIOTHN ¥ MEIUIINHE
81 Tema 8
' JKU3HEeHHBIN UK KIETKA
82. Matpuunslii cunte3 JTHK
83 Xpomocomsl. JlabopaTopHas pabora «3ydeHue XpoMOCOM Ha FOTOBBIX
' MHKPOTIpErapaTaxj
84. JleneHue KICTKHM — MHTO3
85. buonorudeckoe 3Ha4eHnE MUTO3a
86 Tuns! kierok. Kapuokunes u nutokunes. JlaboparopHnas padora «Habmonenue
' MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX MUKpOIpenapaTax )»
87. Perynsnus >KM3HEHHOTO IIMKIIA KIETOK
Tema 9
88. CpesoBas pabora
Opranus3Mm Kak eIuHOE 11eJI0e
89. OCOOEHHOCTH CTPOEHUS U KHU3HEIEATETbHOCTH OIHOKJIETOYHBIX OpPraHU3MOB
90. Txanu pacrenuii. JlaboparopHas padota «/3ydeHne TkaHe#l pacTeHHID»
91. OcobeHHOCTH CTpoeHus, PYHKIMHI U pacrosoKeHNs TKaHEeH B OpraHax pacTeHHH
92 Tkanu )KUBOTHBIX U yenoBeka. JlaboparopHas padota «/3ydenne Tkanen
' JKHBOTHBIX)
03 OcobeHHocTu cTpoeHus, PyHKIMHA U pacroI0kKeHUs: TKaHel B opraHax
' JKMBOTHBIX M Y€JIOBEKA
04 Opransl. Cucremsl opranos. JlaboparopHas pabota «3ydeHue opraHos
' IIBETKOBOT'O PACTEHUS»
95. Omnopa Tena opraHu3MoB
96. Hapy»xHblii 1 BHyTpEHHUII CKelleT




97.

CrpoeHue u TUIIbI COEUHEHUsT KOCTe!

98. JIBr>KeHHEe OpraHu3MOB

99. Mpiiieynas cucrtema

100. Pedrnexc

101. CkesneTHbIe MBI U UX paboTa

102. [Iutanue opraHu3mMoB

103. [Tutanue pacTeHui

104. BHyTpHUIIOII0CTHOE ¥ BHYTPUKIIETOYHOE MMUILEBAPEHUE

105. [TuTanue MO3BOHOYHBIX )KMBOTHBIX. [IHIIeBapuTenbHas CUCTEMA YellOBEKa
106. [IumeBapuTeabHbIE XKene3bl

107. JlpIxaHue opraHu3MoB

108. JIpixaHue pacTeHUi

109. JKabepHoe u n€royHoe TbIXaHue

110. JlpIxaHue mMo3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

111. MexaHu3M BEHTHIIALUY JIETKUX Y MITULL U MIIEKOTIUTAOLIUX
112. Perynsiiust apixanust. JlpixaTenbHbie 00bEMBI

113. TpaHcnopT BEWIECTB y OPraHU3MOB

114. TpaHCTIOPTHBIE CUCTEMBbI pACTEHUI

115. TpaHcnopT BEMECTB y JKUBOTHBIX

116. KpoBeHocHasi cuctema mo3BOHOUYHBIX )KMBOTHBIX U UYeJIOBEKa
117. Crtpoenue cep/iia mo3BOHOYHBIX KUBOTHBIX

118. Pabota cepania u e€ perymsius

1109. Brinenenue y opranusmMoB

120. Beinenenue y pacrenuii

121. Brinenenue y ;)KkMBOTHBIX

122. [Touku. Ctpoenue u pyHKIMOHHPOBaHUE HePpoHa

123. OO6pa3oBaHue MOYM y YeJIOBEKa

124. 3amuTa y OpraHu3MoB

125. 3amura y MHOTOKJIETOUHBIX PaCTCHUM

126. HMMMmyHHas cuctema 4enoBeka

127. KneTouHslii ¥ TyMOpaJIbHBIT UMMYHUTET

128. BocnanurensHble OTBETH OPraHU3MOB

129. Pa3znpaxuMocTs U perynsinus y OpraHu3MoB

130. PaznpaxxuMocTh U perynsiuus y pacTeHui

131. HepsHnas cucrema u e€ oTaensl

132. OTenpl rOJIOBHOTO MO3Ta MO3BOHOYHBIX )KHUBOTHBIX

133. I'ymopanbHast peryasius 1 SHIOKPUHHAs CUCTEMa )KMBOTHBIX U YEJIOBEKa

134.

['unoranamo-runoduszapHas cucrema




135.

[eiicTBre TOPMOHOB

Tema 10

136. ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB
137. Bubl 6ecriosioro pa3sMHOKEHUS
138. [TonoBoe pazMHOXKEeHHE
139. Meiios
140. Meiio3 u ero MecTo B AKU3HEHHOM IIMKJIC OPTaHU3MOB
141 I"ameTorenes. OOpa3oBaHKe U pa3BUTHE TOJOBBIX KiIeTOK. JlabopaTopHas pabora
' «M3y4eHne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax»»
142. CnepmaroreHnes
143. Oorenes
144. NunuBuayansHOE pa3BUTHE OPraHU3MOB — OHTOICHE3
145. 3akiagKka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JUCTKOB
146 Poct u pa3zButne )xuBOTHBIX. JlabopaTopHas pabota «BbIsBIIeHHE TPU3HAKOB
' CXOJICTBA 3apOIbIIICH TO3BOHOYHBIX )KHBOTHBIX)
147. [TocTamMOproOHaNbHBIN EPUOJ
148 PasmHoOxeHue u pa3Butue pacteHuil. JlaboparopHas padora «CTpoeHHE OpraHoOB
' Pa3MHOKEHHUS BBICIITUX PACTCHUI
149. I'amerodut u ciopodut
150. JIBOifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX PACTECHUI
151. OO6pa3oBaHue U pa3BUTHE CEMCHHU
152 Tema 11
' Hcropust cTaHOBIICHUS M Pa3BUTHS TCHETHKH KaK HAyKH
153 OcHOBHBIE TIOHATHS U CUMBOJIBI TeHeTUKH. JIabopaTtopHas padoTa «/{po3oduna
' KaK 00bEKT FeHETUHUCCKHUX MCCIICIOBaHUI
Tema 12
154 3aKOHOMEPHOCTH HACIIEIOBAaHUS TPU3HAKOB. MOHOTHOPHIHOE CKPEIINBAHNE.
' [TpakTiueckas pabota "N3ydeHne pe3yabTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y
npo3o¢uisr"
155. Huronornyeckne 0CHOBBI MOHOTMOPUAHOTO CKPEIIMBAHUS
156. I'mnoTre3a 4MCTOTHI TaMET
157. AHanuzupyroliee ckpeuiuBanue. Hermosnnoe noMmuHrpoBaHue
158 Jurubpunnoe ckpemmBanue. [Ipaktudeckas pabota «3ydueHne pe3ynpTaToB
' JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PUITBI)
159. [uTomornyeckue OCHOBBI JUTUOPHUIHOTO CKPEITUBAHUS
160. CreryieHHOE HaclleJIOBaHHUE MTPU3HAKOB
161. XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH
162. I'eneTuka moja
163. HacnenoBanue npu3HakoB, CLIETUIEHHBIX C [TOJIOM
164. Pemenne 3amanuii KUM




165.

I'enoTun kak OCJIOCTHAsA CUCTEMA

166. MHOKECTBEHHBIN aJJICITU3M
167. I'eneTndeckuii KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA
168 Tema 13
' M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH
169. MoaudukanroHHass K3MEHIYUBOCTh
BapuanuonHsbIi psi v BapuanimoHnHas kpusasi. JlabopatopHas padora
170. «HccnenoBanue 3aKkOHOMEPHOCTEH MOIM(UKAITMOHHOW N3MEHUYNBOCTH.
ITocTpoeHne BapuallMOHHOTO psifia ¥ BAPUALIMOHHON KPUBOW»
171. Hopwma peakiuu npusHaka
172. I'eHoTHIIMUECKast N3MEHUYUBOCTh. KoMOMHAaTUBHAS N3MEHUYUBOCTD
173. Ponb KOMOMHATHUBHOWM N3MEHYUBOCTH
174 MyrtannonHas u3MeHYUBOCTh. [IpakTuueckas padora «MyTauu y Apo30Quiibl
' (Ha TOTOBBIX MUKpOIIpernapaTax)»
175. Buaer myranuii
176. [TprunHBI BOSHUKHOBEHUS MYTalIUi
177. MyTareHsl ¥ UX BIMSHUE HA OPraHU3MBbI
178. 3aKOH rOMOJIOTUYECKHUX PSII0B
179. Pemenne 3aganunit KUM
180. 3aKOHOMEPHOCTH MYTAIIMIOHHOTO Mpoliecca. JMUTeHEeTHKA U SITUTeHOMHKA
Tema 14
181.
Kapuotumn yenoseka
182. MeTto/1bl U3y4YeHMsI TEHETHKHU YeJI0BeKa
183 ['eneruka yenoseka. [IpakTuueckas pabota «CocTaBieHre U aHaTU3
' POIOCIIOBHOM
184. CoBpeMeHHOE oTpeieTIeHne TeHOTUIIA
185. MeTtoapl METUITMHCKON T€HETUKU
186 3HaueHNE METUITUHCKON T'eHETHKHU B TIPEOTBPAIICHUN U JICICHUH TeHETHUECKUX
' 3a00JIeBaHUIl YeIOBEKa
Tema 15
187. OcHoBHbIe TOHATHS cenekiuu. JlabopaTopHas padorta «3ydeHue copToB
KYJIBTYPHBIX PACTCHHI U TIOPO]T JOMAIITHUX YKHBOTHBIX
188. Copr, nopona, mramMmm
189 Mertoas! ceneknnoHHON padoThl. JlabopaTopHas pabora «3ydueHue MeTo10B
' CEJICKIIH PACTCHHID
190. HckyccTBeHHBIN MyTareHes
191. Nu6punuur
192. AyTOpuauHT
193 JlocTrxkeHus ceNeKIny pacTeHui 1 )KUBOTHBIX. [IpakTuueckas pabora

«IIpuBuBKa pacTeHUI»




194.

CoxpaHeHHe, HU3YUCHHUC U UCITOJIb30BAHUC IT’CHECTUYCCKUX PCCYPCOB

Tema 16

195. buoTtexHonorus Kak Hayka v OTpacib Mpou3BoacTBa. [IpakTuueckas paboTa
«M3yuenne 00beKTOB OMOTEXHOIOTUI

196. OOBEKTHI, CTIOJIb3yEeMbIe B OMOTEXHOJIOTUN

197. TpagumonHass OMOTEXHOIOTHS

198. Kierounas nmxeHepust

199. Co3anue TpaHCTEHHBIX OPTaHU3MOB

200. DKOJIOTHYECKUE U ITHUECKUE TIPOOIeMbI TEHHOW HHKEHEPUHU

201. OcHOBHbIE HaNpaBJICHUS CHHTETUYECKOW OMOI0TUI

202. XpOMOCOMHasI ¥ TeHHasI WH)KEHEPUS

203. MeaunuHcKue OMOTEXHOJIOTHU

204. Peseps. [IpomexxyTounas arrectanus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne i/

Tema ypoka

Tema 1. 3apoxneHue u pa3BuTHe IBOJIOIUOHHBIX NIPEACTABIEHUI B

1. Oonosioruu
3aposkIeHUE IBOTIOIMOHHBIX UCH B OMOJIOTHN

2. Opomoronnast Teopust JK.b.Jlamapka

3. [IpennochlIku BOZHUKHOBEHUS 1apBUHU3MA

4. JKusHp n HayuHas nesrenpHOCTh Y. JlapBuHa

d. OpomonnonHas teopus Y. Jlapsuna

6. JIBrokyiupe cuiibl 3BOJIOLMU BUAOB 110 Y. JlapBuHy

7. Bbopn0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD

8. Buner ecrectBeHHOTO 0TOOpA

9. @opMHUpPOBAaHNE CUHTETUYECKON TEOPHUH IBOJIIOLIAN

10. 3HayeHue 3BOTIOIMOHHON TeOpuH B OPMUPOBAHUH €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa

11. Pemenue 3ananuii KUM

12 Tema 2. Mukpo3sBosonus U eé pe3y/jbTaThbl
OTansl 3BOJIIOLIMOHHOTO MPOLIECCA: MUKPOIBOIIOLMSA U MAKPOIBOJIIOLIHS

13. [Tomymsius — 3neMeHTapHasi €IMHULIA YBOJIOLNN

14. W3Menenne reHodoHIa MOMyIISIUH

15, 3akoH reHeruueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra. JlabopatopHas
pabota «BpIsiBIeHHE U3MEHYMBOCTH Y 0COOEH OTHOTO BHIa

16. Pemenue 3anay Ha 3axkoH Xapau-BaiinOepra

17. DnemeHTapHbIE (PaKTOPHI IBOJIOLUN




18. CraproBas quarHocTuueckas pabora
19 MyTaluroHHBIN IpoLecc
' KomOuHaTHBHAs N3MEHUYUBOCTh
20. Hpeiid renos
21. D¢ ekt ocnoBarens. IhdekT OyTHUIOUHOTO rOPIIbIIIKA
22. CHmKeHne reHeTHYECKOTro pa3Ho00pa3us: MPUUMHBI U CIIEJICTBUS
23. Murpauuu. M3oasmmn nonyssinuii: reorpaduueckas, Onoaornyeckast
24. EcrecTBeHHBIN 0TOOP — HampaBIsAomUi (HaKkTop IBOIOIUN
25. [TosoBoit oTOOP
26. Apomop(do3bl 1 UaM0AIANITAIINH
[TpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOJIOIIH.
27. JlaGopatopunas padora «M3yueHne apoMop(o30B ¥ HIUOATANTALNNA Y pACTEHUH 1
KUBOTHBIX)»
[Tpumepsl PUCTIOCOOICHUH Y OpraHU3MOB: MOP(OIOTHYECKHE,
28. ¢uznonornueckue. JlaboparopHas padota «IIpucmocobiieHuss OpraHu3MOB U X
OTHOCHUTEIIbHAS 11eTIECO00Pa3ZHOCT)
29. [Tpumeps! npucnocobIeHU y OpraHu3MoB: OMOXUMUYECKHUE, TOBEACHUYECKHE
30. OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB
31 Bun, ero kpurepun u ctpykrypa. JlabopatopHas pabora «CpaBHEHHE BUIOB 110
' MOP(}OIOrHIecKOMY KPUTEPHIO»
32. CrpykTypa BHa
33. Bunoo6pa3oBanue kak pe3ynbTaT MUKPO3BOIIOLUU
34. Annonatpudeckoe BUJ1000pa3oBaHue
35. Cummnarpuueckoe BU1000pa3oBaHKe
36. [Monunnouau3zanus, THOpUIN3aAUS
37. CBs13b MUKPOIBOJIIOIIMH U STTHUIEMUOTIOTHN
38 MexaHu3Mbl (GOPMHUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHObI
' C Hei
39. Pemenue 3amannit KUM
40. Tema 3. Makpo3BoIIO1IIUA U €€ pe3yJIbTAThI
Makpossomtonus. [IaneoHToI0rnYecKre METOAbI H3yUYEHHUs dBOJIOLNH
41. Ilepexoansie popMbl U GUIIOreHETUYECKHE PsI/Ibl OPTraHU3MOB
42. buoreorpaduyeckre MeToabl U3y4eHUs IBOTIOLUH
43. Bunpl-sHAEMHUKY U PEITUKTHI
44 OMOPHOJIOTHUECKUE U CPABHUTENHHO-MOP(OIOTHUECKIE METO bl H3yUSHUS
' SBOJIIOLMH
45. I'oMostornuHbIE U aHATIOTUYHBIE OPTAHbI
46. PyjMMeHTapHbIE OPTaHbl M aTaBU3MBI
47 MonekynsipHO-TeHETHUECKHEe, OMOXUMHUYECKHE U MAaTEeMaTUYECKUE METObI

HU3YUYCHUS SBOJIIOIIMU




48.

XpOMOCOMHI)IC MyTallli 1 3BOJIIOIIHMA T'CHOMOB

49, OO61re 3aKOHOMEPHOCTH BOJIIOIUH

50. AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMITOB IBOJIIOIIUU

51. Pemenue 3agannit KM

59 Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule
' Hayunble runore3sl NpoOMCXOXKACHUS KU3HN Ha 3emiie

53. AGuorenes u nmaHcrepMus

54. JloHay4HbI€ IIPEACTABICHUS O 3aPOKICHUN KU3HU

55. I'unoTesa MOCTOSHHOTO CaMO3aPOsKIACHUS KU3HH

56. OCHOBHBIE 3TaIbl HEOPraHUYECKON IBOIFOLIUN

o7, AOHOreHHBIN CHHTE3 OPTraHUYECKUX BEILECTB

58. I'unoressl 3apOXKACHUS KU3HU

59. dopmupoBaHKe MEMOPaH U BOZHUKHOBEHHE MTPOTOKICTKU

60 Uctopus 3emnu u metonsl e€ nuzydenus. Jlaboparopuas padora «/3yuenue u
' OMMCAaHUE UCKONAEMbIX OCTATKOB JIPEBHUX OPraHU3MOB)

61. I'eoxpoHoOnOrnyeckas mkaia

62. HavanbHble 3Tabl OpraHu4eckoil 3BOJIIOLNI

63. Bo3HuKHOBEHME NEPBBIX IKOCUCTEM

64. DBOJIIOLIMS 3YKAPUOT

65 OcHOBHBIE 3TaIlbl BOIIOIUU PACTUTENHHOTO Mupa. [IpakTnyeckas pabora
' «3yueHne ocoOeHHOCTEN CTPOSHUS PACTEHUI Pa3HBIX OTIEIOB)»

66. Boixop pactenuii Ha cyury

67. OCHOBHBIE 3Talbl HBOJIIOLUN KUBOTHOTO MUpPA

68 OBosnronus )kUBOTHBIX. [IpakTuyeckas padora «M3yueHne ocoOeHHOCTEN
' CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)

69. Pa3BuTHe xu3HM Ha 3eMiie 110 3paM U NIepruoJam

70. VYrneobpa3zoBaHue: €ro YCIOBH U BIMSHUE HA Ta30BbIi cocTaB aTMOC(epsbl

71. MaccoBble BBIMUPAHUSI — HKOJOTUYECKUE KPU3UCHI MPOILIOTO

72. CoBpeMeHHBII 3KOJIOTHYEeCKUN KPU3HC, €r0 0COOEHHOCTH

73. CoBpeMeHHas cucTemMa OpraHu4ecKoro Mpouuioro

74. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB

75. Pemenue 3agannit KUM

76 Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3
' AHTpONOJIOTHs — HayKa O YeJIOBEKe

17. PazBuTue npenacraBieHnii 0 MPOUCXOKICHUH YEJTOBEKa

78. CoBpeMEHHBIE HAYUHBIE TEOPUH

MecTo yenoBeka B CUCTEME OpraHudeckoro Mupa. Jlaboparopnas pabora
79. «M3ydueHue ocoOEHHOCTEN CTPOEHUS CKelleTa YelIOBeKa, CBI3aHHBIX C
MPAMOXO0XKIECHUEM
80. CBuzerenbcTBa CXOACTBA YEIIOBEKA C JKUBOTHBIMU




81.

OTnnums yenoBeka OT JKMBOTHBIX

82. [psAMOX 0K ICHUE U KOMILIEKC CBA3AHHBIX C HUM IIPU3HAKOB
83. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOI CUTHAJILHOW CHCTEMBI
84. JIBrOKyIMe CHJIbI AaHTPOIIOTEHE3a
85. CooTHolIeHnEe OMOJIOTHYECKUX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTCHE3E
86. OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
a7. Pannue yenoBekooOpa3Hbie 00€3bsIHBI. ABCTPATONUTEKH
88. CpesoBas pabora
89. YenoBek ymenbiid. 3rotosnenue opyauit Tpyaa
90. YenoBek IpsAMOXOISALIHII
91. YenoBek HEAHIEPTATbCKHUI
92. YesoBek pa3yMHbI COBPEMEHHOTO THIIA
93. [Taseorenerrka u nmajeOreHOMHKA
94, DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa
95. MyTannoHHBIN TpoIecc U MOIUMOpHU3M
96. [omynsamoHHBIE BOJHBL, Ipeli() TEHOB, MUTpaHs U «dPPEKT OCHOBATEIS» B
MOMYJISIIIUSIX COBPEMEHHOTO YeJIOBEKa
97 Yenoseueckue pacel. [Ipaktudeckas padora «3ydeHue SKOIOTHICCKUX
' aJanTaimi 9eI0BeKay
98. EnuHCTBO YenoBeuecKnux pac
99. HayuHasi HECOCTOSATENBHOCTh pacu3Ma
100. MexIUCIUTITIMHAPHBIE METOIbI aHTPOMOJIOTUU
101. buoconuansHbIe NCCIIeIOBAHUS IPUPOILI YSITOBEKA
102. Pemenue 3apanuii KUM
Tema 6. Jko10rNs — HAyKa 0 B3AHMOOTHOIICHUSIX OPraHN3MOB B
103. HAI0PTraHU3MEHHBIX CHCTEM € OKPY Kalolen cpeaou
3apokJIeHUE U pa3BUTHE IKOJIOTUU

104. Paznensl ¥ 3a1a4n SKOJIOTUU
105 MeTtonst sxkonorun. JlaboparopHas padota «3ydeHrne MeTo10B 3KOJTOTUIECKUX

' UCCIIEOBAHMN
106. 3HaYeHHE DKOJIOTHUYECKUX 3HAHUH JJIsI YeJIOBEeKa
107, dopMHUpOBaHUE IKOJIOTUIECKON KYIBTYPHI H 9KOJOTHYECKONH TPAMOTHOCTH

HACEJICHHUS

108. Pemenue 3ananuii KUM
109 Tema 7. Opranusmsl u cpefa o0UTAHUSA

' DKooruyeckue GakTopsl
110. [TpaBuiio MUHEUMYMa
11 Aobunornueckue Gaxktopbl. CBeT Kak sKosorudeckuit gpaxrop. JlaboparopHas

' pabota «BpIsiBIEeHHE IPUCTIOCOOTIECHUI OPTaHU3MOB K BIUSHHUIO CBETa»
112. DKOJOTHYECKHE TPYIIBl PACTEHUH U )KUBOTHBIX 10 OTHOIICHHUIO K CBETY
113. dortonepuoausm




Abunortnueckue GakTopsl. Temmeparypa Kak 9KOJIOTHUECKUH GakTop.

114. JIaGoparopHas paboTa «BrIsBlIeHHE TPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO
TEeMIIepaTypbi»
115. [ToKkuI0TepMHBIE H TOMONOTEPMHBIE OPTaHU3MBI
Abunortnueckue GpakTopsl. BaxxHOCTh KaK AKOJOTHUECKUH (PakTop.
116. JlaGopaTopnas paboTa «AHATOMHUYECKHUE OCOOCHHOCTH PACTECHHIA U3 PA3HBIX MECT
oOUTaHUS
117. Kraccudukanus pacTeHUi 110 OTHOLIEHUIO K BOJIE
118. Cpenpl 0OuTaHNs OPraHU3MOB
119. [TpucniocoOaeHNs OPraHu3MOB K JKU3HU B pPa3HBIX cpeaax
120. buonornueckue puTMsl
121. [TpucocoOICHHOCTh OPraHM3MOB K CE30HHBIM HU3MECHCHUSIM YCIIOBU JKH3HU
122. JKuznennbie GopMbl OpraHU3MOB
123. buotnueckue hakropsl
124. Herpoduyeckue B3auMoaeicTBus
195 3HayeHrne OMOTHYECKUX B3aUMOICHCTBUH ISl CYIIECTBOBAHHSI OPTaHU3MOB B
' cpezie oouTaHusI
126. [IpUHIUIT KOHKYPEHTHOTO HCKIFOUEHHUSI
127. Pemenue 3ananniit KUM
128, Tema 8. Ixos10r1si BUA0OB M MOMYJIS LU
DKOJIOTUYECKHE XaPAKTEPUCTUKH OIS IIUH
129.  Tlomynsuus xak OMOIOrMYECKas CHCTEMA
130 OcHOBHbIE MIOKA3aTeNIN NOMYJISALUH: YUCICHHOCTb, INIOTHOCTb, BO3PACTHAS U
' MI0JIOBAasl CTPYKTYpa
131, OcHOBHbIE TIOKA3aTeNN NOMYJISALMH: POXKAAEMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPaLlUU
132. DKoJjoruyeckasi CTpyKTypa MonyJssiuu
133. JlvHamMuKa nonyJssluu U €€ perysauus
134. MogenupoBaHue JMHAMUKU TOMYJISIIIUN
135. Kpussle pocta uncneHHocTd nonyisinuu. KpruBble BBKUBaHUS
136. Perynsnus 4ucIeHHOCTH MOMYIISIAN
137. DKOJIOTHYECKHUE CTPATETUU BUJIOB
138 Okonornyeckas Huia Bujaa. JlJabopatopnas padora «IIpucnocobnaenus cemsH
' PacTEHHI K pacCeeHUION
139. Mectooburanue
140. Pa3mepsl skonornueckoi HAImm
141. [MoTeHnnanpHas ¥ pealn30BaHHAS HUIIN
142. Bup xak cucrema nonyisinqui
143. 3aKOHOMEPHOCTH MOBEIEHUS 1 MUTPALIUNA KUBOTHBIX
144, BHOIOrMueCKre HHBA3HH TyXKEPOTHBIX BUIOB




145.

Penrenue 3amannit KUM

Tema 9. DKoJ0rus cO00IECTB. IKOJOrHYECKHE CHCTEMBI

146.
Coo011ecTBO OpraHu3MoB — OUOIICHO3
147. buouienos u ero crpykrypa
148. CBsI31 MEX]ly OpraHu3MaMH B OHMOIIEHO3¢e
149. DKOcCHCTEeMa KaK OTKphITasi CUCTEMa
150. Tpodudeckue ypoBHU
151. Tpodudaeckue nienu u ceTu
152. KpyroBopor BelecTB 1 OTOK SHEPTUH B IKOCUCTEME
153. Kpyrosoport azora
154. Kpyrosopor kucnopona u yriepoaa
155. OcHOBHBbIE IOKA3aTENIN IKOCUCTEMBI
156. DKOJIOTUYECKUE MUPAMUJIBI
157. N3meHeHus coo0IIecTB — CYKIIECCHH
158. AHTPOIIOTeHHBIE BO3JIEHCTBUS HAa CYKLIECCHU
159. Knumakcaoe coo01mmecTBo
160. BuopasHooOpasue 1 I0JIHOTa KPyroBOPOTa BEIIECTB
161 [TpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH 1
' OKEaHOB
162. [TpupoaHbIe SKOCHCTEMBL. DKOCHCTEMBI TYHIIP, JIECOB, CTETICH, ITYCTHIHb
163. AHTPOIIOTr€HHBIE Y3KOCUCTEMBI
164.  Pasznuuums MekK1y aHTPOIIOTEHHBIMU U PUPOIHBIMU DKOCUCTEMAMHU
165 VYpb6oskocucremsl. [IpakTrueckas pabota «M3yueHue u onucanue
' YPOOIKOCUCTEMBD»
166. CuHaHTpONU3aIMs TOPOJICKON (ayHBI
167 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHIA OPraHN3MOB B
' 9KOCHUCTEMAX
168. VCTORYUBOCTH OPTaHM3MOB, TOMYJISIIIAA U SKOCHCTEM
169 MexaHu3Mbl BO3/IEHCTBHS 3arp3HEHNH pa3HBIX TUIIOB HA CyOOpraHU3MEHHOM,
' OpPTaHU3MEHHOM, MOITYJISIIIMOHHOM U 9KOCUCTEMHOM YPOBHSX
170. MeTo0510T1s MOHUTOPHUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX IKOCUCTEM
171. Pewrenue 3anannit KUM
172 Tema 10. Buocdepa — rinodanbHas 3KocHucTEMA
buocdepa — obmierianerapHas 060104Kka 3eMiIu
173. PasBuTHe npeacrasieHuii o Guocdepe B Tpymax IJ. 3rocca
174. Yuenue B. W. Bepnaackoro o 6uochepe
175. O6mactu 6uocdeps! u €€ cocta
176.  Xusoe BemecTBo GHOChEPHI U €10 GyHKIUM
177. 3aKOHOMEPHOCTH CYIIIEeCTBOBaHUS OHochepbl
178. JlmHaMu4eckoe paBHOBECHE B Onocdepe




179. KpyroBopoTsI BemecTB 1 OMOreOXUMHUECKUE LIUKIIBI
180. PurmMu9HOCTS siBJIeHH# B Grochepe
181. 3onanbHOCTH OuoCchepsl. OCHOBHBIE OMOMBI CYIITH
182. CTpyKTypa v (pYHKIHS JKUBBIX CHCTEM
183. YcroitunBocTh 6rochepbl
184. Pemenue 3aganuii KUM
185 Tema 11. YesioBek M OKpYy:Kaoumas cpeaa
' DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI
186. BosneiicTBue uenoBeka Ha 6uochepy
187. 3arpsi3HEHHE BO3IYIITHON CPEIbl
188. 3arps3HEeHne BOJHOM Cpelibl
189. Pazpymienne mouBbl
190. AHTPOIOreHHOE BO3ICHCTBUE HA PACTUTEIIBbHBIN U )KUBOTHBIA MUP
191. [IpomexyTouHas aTTecTanus
192. Oxpana npupoasl. I3MeHeHue Kirmara
193. Oc060 oxXpaHseMbIe IPUPOHBIE TEPPUTOPUH
194. OcHOBHbIE MPUHIUIIBI YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPO/IBI
105 ParmonansHo€ pUPO0NIONIB30BaHAE M COXPAHEHUE OMOJIOTHYECKOTO
' pazHooOpasus 3emin
196. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCA U €T0 BEPOSTHBIC ITOCIEACTBHUS
197 IToBTOpEHUE
' O6o06menne o Teme «MUKPOIBOIIONUS U €€ Pe3yTbTaThI»
198. O6061meHue o Teme «MaKpoIBOTIONUS U €€ Pe3yTbTaThD»
199. O6061menue o Teme «IIporcxoxaeHne u pa3BUTHE KU3HU Ha 3eMie»
200. O6o006menue no Teme «IIpoucxoxaeHne 4eaoBeKa — aHTPOIOreHEe3»
201. O6001enue mo Teme «IKOJIOTHSI — HayKa O B3aUMOOTHOIIEHUSX OPTraHU3MOBY
202. O6o006muieHne o Teme «OpraHu3Msbl U cpesia OOMTaHUs
203. O06001enue mo TemMe «IKOJIOTHS BUIOB U TIOMYJISIITUAN»
204. O6o006menue no Teme «brocdepa — raodanpHas SKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopMHpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB W
MOHSATUHN: KU3Hb, KJIETKA, OpraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpeBpalleHHe DJHEPruH), TOMEeocTa3 (camMoperyisuus), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTtb OMOJIOrMYECKHE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
yueHus (0 LIEHTpaX MHOroo0Opasus U INPOUCXONKICHUS KYyJIbTYpPHBIX
pactenuii H.J. BaBunoBa), onpeaensats rpaHuIbl KX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHUHU
(HabOmro/IeHHEe W OIMCAHUE >KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUM;
OpraHm3aus W TMPOBEJACHUE OHWOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIEeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHSATHH, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMGHI/IC BBIACIATH CYHIGCTBCHHBIG HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OJHOKJICTOUYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB OOMEHAa  BEINECTB U
MpeBpalleHUs] dHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTHYEeCKOro  OoOMEeHa,  XEMOCHHTE3a, MHTO3a,  Meko3a,
OHHOHOTBOPGHI/UI, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaJ'IBHOFO paSBI/ITI/If{

opranusMa (OHTOTEHE3)

YMmenue MNPUMCHATH TOJIYYCHHBIC 3HaHUA JJIs 00BSICHEHHS

OMOJIOTUYECKUX nmponeccoB u HBHGHHﬁ, IJI TIPUHATUSA TPAKTUICCKUX




pelIeHHii B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOETO 3/I0POBBS U 3/I0POBbS OKPYKAIOIIUX JIIO/IeH, COOMI0OAEHUS HOPM
IpaMOTHOTO TOBEAEHUS B  OKpYXKawollell npupoiHoil  cpere;
IIOHUMaHHe HE00X0AMMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I
COBPEMEHHOW OHMONIOTMM W OMOTEXHOJIOTHH Ui PalOHAIBHOTO

IIPUPOIOIOIB30BAHUS

YMeHue pemarb 3J€MEHTapHble T'C€HETHYECKHE 3a7ayd Ha MOHO- U
IUrHOPUAHOE CKPEIIMBAaHME, CLEIUICHHOE HACIEIOBaHMUE; COCTaBIIATh
CXEMBl ~ MOHOTHOPHUIHOTO  CKpEIIMBAHUS  JUIi  IPEICKa3aHus
HacJIeJOBaHHs PU3HAKOB Yy OPraHU3MOB

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W HpPAaKTHUECKHE paboTHl,
coOmonate mpaBwia Tpu pabore ¢ y4eOHBIM H JTaOOPATOPHBIM

o0opyI0BaHUEM

10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

YMeHne KpUTHYECKH OLEHHBATH W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOrMYECKOI0 COJEPKaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HayyHO-IONYJIsIpHBIE MaTepUalbl);
TUYECKHE AacleKThbl COBPEMEHHBIX HCCIEl0BaHUi B OuosOruwy,
MeUIHE, OMOTEXHOJIOTHH

YMeHue co3aBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOIICHMUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIbKUX HNCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MOHSATHUHBIN alrnapar ouoaoruu

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIIOTOB B pa3BUTHE
ouosornn; (PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa VISl pelIeHUs

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJep>KaHUE OHOJOTMYECKHMX TEPMHHOB U
MOHATHIA: BUJ, MOMYJSIHS, TeHOMOH/, DBOIONUS, TBUKYIINE CHIIBI
(paxTopsr) SBOJIIOIIUU, MPUCIIOCOOICHHOCTh OpraHU3MOB,
BH1000pa3oBaHme, JKOJIOTHYECKUE (bakTophI, 9KOCHCTEMA,
MTPOTYIICHTHI, KOHCYMEHTHI, PEeMYIEHTHI, (51071 MMATAHUSA,

9KOJIOTHYECKasi MUpamMuia, OMOreoeHo3, buochepa




YMeHue uznaraTh OMOJIOTHYECKHE TeOpUH (IBOIIOIMOHHAsS Teopus Y.
JlapBuHa,  cUHTeTMYecKass  TEOpus  DBOJIOLMHU), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimeBoro cxonacrtsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u myrtei sBomonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. Bepnaackoro), ompeaensTb  TpaHUIBl  UX

IMPUMCHUMOCTH K JKUBBIM CUCTECMaM

YMeHue BIaJeTh METOJaMHM HAay4YHOTO IIO3HAHUS B OHOJIOTUH
(HabmofieHNe W ONMMCAHUE XHUBBIX CHCTEM, IPOLIECCOB W SIBICHUI,
opraHu3anyss M IpOBEACHHE OMOJIOTMYECKOTO  SKCIIEPHMEHTa,
BBIIBIDKGHHE  TUIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
UCCIIeIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX Pe3yJbTaToB,
WCIIOJIb30BAHHBIX HAy4HBIX IOHATHM, TEOPUA M 3aKOHOB; YMEHHE

ACJIaTh BbIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICTISITh CYILECTBEHHbBIC MpU3HAKU CTpOCHHS
OMOJOTMYECKHX OOBEKTOB: BHUJOB, TOMYIALMNA, MPOAYIIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIeICTBEHHON M3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJOTMYECKUX (DAKTOPOB HA OPraHU3MBI,
MepeHOca BEIIECTB U MMOTOKA YHEPTHUU B KOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHHH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB H

OMOre0OXMMHYECKUX IUKJIOB B Onochepe

YMeHne TpUMEHSATh TOJy4eHHBIE 3HaHUS JJIs  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SBICHUM, JUI MPUHATUS NMPAKTHUECKUX
peleHHii B MOBCeTHEBHON KHU3HM B LIEJSIX o0ecrieuyeHHs 6€301MacHOCTH
CBOETO 3710POBbsI U 3710POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJe;
MIOHUMaHHe HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH /JIsl PALIMOHAIIBHOTO IPUPOIOTIONb30BAHMS
YMeHue pemiath 3J€MEHTapHble OMOJOIMUYECKHE 3a/1a4M, COCTaBIIAThH
CXEMBbI IepeHOca BEUIECTB U SHEPTUU B IKOCHCTEMaX (LI€NU MUTAHNS)
YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPaKTUUYecKue paboThl,
coOnrofaTh mpaBwia MOpu paboTe C y4eOHBIM U J1aOOPaTOPHBIM

obopynoBaHuEM

YMeHue KpUTHUECKH OLEHUBATh W WHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYyYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4yHO-TIONYJIsIpHBIE MaTepUabl);
paccMmaTpuBath rJ100anbHbIe 9KOJIOTHUYECKHE poOIeMbI

COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO




IIO3HUIIHIO

10

VYMmenune cOo31aBaThb CcOOCTBEHHbIE MUCHEMEHHBIE U YCTHBIC COO6HICHI/I${,

000011251 OMOIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHSATUNHBIN armapar OmoIoruu

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBoil mnpupone. Ponp Ouonoruu B QopMHUpOBaHUU
' COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HAYK
MeToapl MO3HAaHUS KUBOW MPUPOAbl (HAOIIOAEHHE, HKCIEPUMEHT, ONHCAHUE,
1.2 U3MEpeHue, KiIacCU(pUKausi, MOJCIMPOBAaHUE, CTaTUCTHUYECKas o0O0paboTKa
JTAHHBIX )
2 JKuBsble cucTeMBbl M UX OpraHu3anus
21 XKusble cucremsl (6uocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
' OMOCHCTEM M UX pazHooOpa3ue
29 YpoBHM OpraHu3aluu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KIIETOYHBIH,
' OpraHU3MEHHBIH, MOMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIi
3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU
XUMUYECKUN COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
3.1 MUKpo3JieMeHThl. Bojga u  MuHepanbHble BemiecTBa. DOYHKIUM BOJABI U
MUHEpaJIbHBIX BellecTB B KieTke. [lonnep:kanue ocMoTuyeckoro OagaHca
benku. CoctaB u crpoeHue O€IKoB. AMHMHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHM CTPYKTYpbI O€IKOBOI MOJIeKy/bl (TIEpBUYHAS, BTOPUYHAS, TPETHYHAs U
39 YeTBepTUYHAsl CTPYKTypa). XHUMHYeckue cBoiicTBa OenkoB. buonmornueckue
' (GyHKIMHN OEIKOB.
depmeHTHl — OMosoruueckue kKartamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Burtammubl. Otnuuuns
(epMEeHTOB OT HEOPTraHUYECKUX KaTaJIn3aTOpOB
VYraeBoasl: MOHOCaxapuabl (IJIFOK03a, pubo3a M JAe30Kcupud03a), Aucaxapubl
33 (caxapo3a, JnaKkTo3a) W TOJHCaXxapuabl (Kpaxmasl, TJIUKOTEH, IIEJUT0I032).

buonoruueckue QyHKIIUU YIII€BOAOB.

Jlunuael:  Tpurnuuepuasl, — crepounsl,  ¢ochomunuasl.  I'mapodunbHO-




rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YIJICBOJAOB, OCIIKOB M JIMIIU0B KaK UCTOYHHUKOB SHCPTIUU

3.4

Hyxnennossie kucnorsl: [JHK n PHK. Hykieotuibl — MOHOMEPBI HYKJIIEHHOBBIX
kucnor. Crpoenne u ¢yakinuun JIHK. Crtpoenme u ¢ynxkuum PHK. ATO:

CTpoeHHe U QYHKIIUU

3.5

3.6

3.7

]_II/ITOJ'IOFI/IH — HayKa O KJIETKCE. Knerounas TEOpU. MCTOI[BI HN3YUCHUA KIICTOK

Krnerka kak nenoctHas >xuBasi cucrema. OOuIMe MPU3HAKU KIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTEe3a OeKa

Tunsl KIeToK: 3ykapuoTuyeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTnueckor  kietku. Kierounas crenka Oaktepuil. Crpoenue
JYKapUOTHUECKOM KJIeTKA. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, KUBOTHOU H

rprOHON KIIETKH

3.8

3.9

3.10

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAIMKC, HX
¢byskuuu. [InazmaTrueckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. [luromnnazma u eé
opranouzipl. OHOMEMOpaHHBIE OPTraHOUJIBI KIIETKH: SHJIOIUIa3MaTHYecKasi CETb
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJApUH, Iuactubl. IIpoucxoxaeHne MHUTOXOHApUA M IMIacTUA. Buubl
wiactua. HememOpaHHbIE OpraHoMbl KJIETKHU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECCHUYKHU, KT'YTUKH. q)yHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas 000JOouKa,

KapuoIuia3Ma, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

TpancnopT BEeHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKH

4.1

4.2

4.3

OOmeH BellecTB, WIM MeTa0oIU3M. AcCHUMUIALUS (TUIACTUYECKHIT OOMEH) U
JTUCCUMUIISIINSA (PHEPTETUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Posb

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

®dorocunrtes. CBeToBas u TeMHOBas ¢a3bl Gporocunres3a. Peaknuu GporocuHTe3a.
OddextuBHOCTH (PoTOCHMHTE3a. 3HAYeHUE (POTOCHUHTE3a IS KU3HU Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 M CHOCOOBI TIOBBIIMICHHS €TI0
MPOYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3eMiie

OHepreTnyeckuii oOMeH B KieTKe. PaciiernyieHue BeUIeCTB, BbIIEICHUE U
aKKyMYyJIHDOBAaHHME OHHEPrMM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mnkomus. bpoxkenue u ero Buasl. KHCIOpOIHOE OKHUCIIEHHE, WM KJIETOYHOE

abIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa




4.4

4.5

Peakiiun matpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TCHEeTHYECKOW WH(pOpMaluu B KIeTKe. ['eHeTHYecKHil KOJ M €ro CBOMCTBA.
Tpanckpuniuss — matpuunbli cuHTe3 PHK. Tpancmsaumst — OuocunTes Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka

Hexnerounsie ¢Gopmbl ku3HM — BHpYChL. Mctopusi oTkpeiTus BupycoB (J1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOCHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nm pacTeHHl, >XKMBOTHBIX M UYEJIIOBEKA, BBI3bIBACMEBIC
BUpycamu. Bupyc ummynonedumnura yenoseka (BUY) — Bo3dyaurtens CIIN/a.

[Ipodunaktrka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHUIA

5.1

Pasmuoxenue u WHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

Kierounslii 1WKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuuss MaTpUYHOTO
cuareza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JuniouaHeli M TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMATHJBIL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAJIbHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenne wimerku — wmuto3. Craaum mutos3a. [Iporeccel, mpoucxonsiiyie Ha

Pa3HBIX CTAAUAX MUTO34A. buomorunyeckuii CMBICII MUTO3a

5.2

5.3

@opMbl pa3MHOXKEHHsI OpPraHHU3MOB: Oecrioyioe U moJsioBoe. Buabl Gecrnosoro
pPa3MHOKEHHMS: JEJCHUE HAJABOC, IIOYKOBAHHE OIHO- W MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETrETaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJId CCICKIUN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIOIOTO.
Metios. Cramum wmeito3za. Ilporecchl, TpoHCXOASAIIME Ha CTAUSIX Meio3a.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuidi CMbICIH MU

3HaYeHNe MeNo3a

5.4

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losOBBIC
JKeJe3bl: CEMEHHUKU U MYHUKU. OOpazoBaHMe U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SMIEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(ambpuorenes). Dtanbl SMOPHOHAIILHOTO PAa3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. [locramOpuonansHoe pasButue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3BUTHA: TpPsIMOE, HENpsMoe (JMYuHO4YHOE). BrusHue
Cpeibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOIICTBA.

Poct u pa3zBute pacreHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHE CEMEHH,

CTaluU pa3BUTUSA




HaCJIe[[CTBGHHOCTI: U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUs F€HETUKH. BKitax poccHiicKux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeTonbl TI'eHETUKU
(rudpu10I0rNYeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHOBHBIE TEHETUYECKHUE MOHATUA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBAHUI

3aKOHOMEPHOCTH HAaCJIeIOBaHMs TPU3HAKOB, YycTaHOBJIeHHbIe ['. Mengenem.
MoHoruOpuaHOe CKpeliuBaHue. 3aKOH eAHMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IIpaBwiio [OMUHHpOBaHUA. 3aKOH pacIlEIUIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JIMTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIICE
ckpeuuBanue.  Vcmonp3oBaHME — aHANM3UPYIOLIETO  CKPEUIMBAHUS A

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo CrerieHHOMY
HAcJeIOBaHUIO TIeHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpENENCHHUE IMoia. AYTOCOMBI U TIOJOBbBIE
xpoMocombl. ['oMoraMetHble M TeTeporameTHble opranusmbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTH. BapuallmoHHBIA psii U BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnenctBeHHas, WM TEHOTUIIMYECKasi, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melio3 U TOJIOBOM TIpoliecc — OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTalMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTarecHHble
(bakTopsl. 3aKOH TOMOJIOTHYECKUX PAZOB B HacleACTBEHHON u3meHunBocty H.U.

BasusioBa

I'eneruka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETHUKH
YeJIoBeKa: TeHEaAIOTHYCCKHI, OJIU3HEIIOBBIN, IIUTOTCHETUUCCKUH,
OMOXMMHYECKHUN, MOJEKyIsipHO-TeHeTuYecKkuil. CoBpeMEHHOE OmpeaelieHUue
TrE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
nmomompio III[P-ananu3a. HacnencrBenHple 3a0oiieBaHWS dYeaOBeKa: TCHHBIC
0oJie3Hu, 0O0JIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

oone3nn. CoMaTHYECKHE U TCHCPATHBHBIC MYTAallUH. HpI/IHLII/IHBI 3A0pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKHU, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHX
Oone3nell. MenMKoO-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka M Mpolecc. 3apoKICHHE CEIeKIUU MU JTOMECTHKAIUS.
VYuyenne H.M. BaBuioBa 0 1eHTpax TNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelleKUMU. MaccoBbIi M HHIUBUAYAIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpeuuBaHue — MHOpuAMHr. Yuctass nuHusa. CKpelMBaHUE YHUCTBIX JIMHHM.
I'erepo3uc, nnu rubpuanas cuia. HepoJlcTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
OtnanénHas ruOpuamszanuss M e€ ycrnexw. VICKycCTBEHHBI MyTareHe3 U
IIOJIy4YEHUE NOJIAILUIONAOB. JIOCTMIKEHMS CEJEKLUUH DPAcTeHUM, >KMUBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buoTtexHosnorus kak oTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tallbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3mMoB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJIbHOE  Pa3MHOKECHHE
pacrenuii. KioHupoBaHHE  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUYECKHE W AdTHYeckue mpoosiempl. MO — reHeTnyecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHU3Mbl

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BoyouuHM.  [lajmeoHTonoruyeckue:  MocieA0BaTENbHOCTh
IIOSABJICHUA BHJIOB B MMaJeOHTONIOTHYECKOM JICTOIMHMCH, TCPEXOAHBIC (1)0pMI)I.
buoreorpaduyeckue: cxoactBo u paznuuve ¢ayH u  (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INYMsl SMOPUOHOB Pa3HbIX BUJIOB
MO03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
PYIUMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX MyTell y Bcex

OpraHu3MOB

1.2

OpomonvonHass  teopuss Y.  JlapBuHa. IIpeanochbulkm  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE

Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYpPCOB, HEOMpPEAeIEHHAsS U3MEHINBOCTD,




60opn0a 3a cylecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

13

14

Cunrernueckast Tteopust s3Bomouuu (CTD) M OCHOBHBIE €€ TOJOXKECHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOTIONUN

JBmwkymue cuibl ((akTopbl) SBOJIOLMU BUIOB B mpupoje. MyTanuoHHbIN
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llomymsiiMOHHBIE BOJNHBI U Apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampapistonmi GaxTop
HBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB Kak pe3ynbTarT dBoonuu. [Ipumepbl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U HAHOAIANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHBIE POpPMBI BUI000OpA30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MaxkposBomtonusi.  @opMmbl  3BoJOLMU:  (UIETUYECKAas,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TMPENCTABIEHUS O 3apOXKIACHUM KWU3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHHS >KHM3HM Ha 3emye: a0uoreHe3 M MaHCIepMHs. XUMHUYecKas
SBONIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKON DBOJIIOIUH.
Hauanpabie sTanbel Ouosormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emiie mo spaMm U nepuogam. Kartapxeil. Apxelickas u
npotepo3oiickas 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYIOJIbHBIM, MEPMCKH.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPA. ApoMop(do3bl y
pacTeHMi M XKMBOTHBIX. [losBIEeHME, pacuBeT M BBIMHUpAHHME TIPYII KUBBIX

OpraHu3MoOB

2.3

2.4

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

OBonronus 4YeiaoBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3zButue mpencraBieHuil o
MIPOMCXOXACHUN YeloBeKa. Meronbl u3ydeHus aHTporioresesa. CxoacrBa u
pa3nnuus 4eIOoBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MTOJIOKEHHE YEIIOBEKA.

JiBmxymue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUUBOCTh U
eCTeCTBEHHbII 0TOOp. OOmiecTBeHHBI 00pa3 »XU3HH, HU3TOTOBIIEHHE OpPYIUi

Tpy/Zia, MBIIUICHHUE, PEYb




2.5

2.6

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONMUTEKH, YernoBek
yMenbii, YenoBek npamoxoidiiuid, YenoBek HeaHAepTanbCKui, YenoBek
pa3yMHbIii. Haxogku MCKOIMaeMblX OCTAaHKOB, BpEMsi CYILIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

UYenoBeueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpOIeoUIHAs (eBpa3zuiickasi),
HErpo-aBCTpPaJIONAHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHckasi). UepTel mpUCIIOCOOICHHOCTH MPEICTaBUTENIeH YeIOBEYECKUX pac

K YCIIOBHSIM CylLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarouias cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3aJladyd M pas/ielibl 3KOJOTUU. METoIbl 3KOJIOTHYEeCKUX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

3.3

3.4

Okonornyeckue  ¢axtopel. Knaccupukanuss — dKomorudeckux  (pakTopos:
abuoTtnyeckre, OWOTHYECKHE M aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECKHX

(hakTOpOB HA OPTaHU3MBI

AOunotudeckue (GaKToOphl: CBET, TEMIeparypa, BIaXHOCTh. DoTomeproan3M.
[IpucnocoOnennss OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.

buonornueckue PUTMBI

buotnueckue dakropbl. Buabpl OMOTHYECKUMX B3aUMOACHCTBUIA: KOHKYpPEHIIHS,
XUIIHAYECTBO, TAPa3HTHU3M, MYTyaJin3M, KOMMEHCAIN3M (HaXJIeOHUYIECTBO,
KBapTUPAHTCTBO),  aMEHCaIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6IIICCTBaX

3.5

OKOJIOTUYECKHE XapaKTCPHUCTHUKU TMOIMYyJIAIIUH. OcCHOBHBIE IIOKa3aTciin
nomyjanuu: YUCICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCEPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALMY U €€ Peryssaius

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

4.2

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHantel. CBs3U B

OHoIIEHO3€E

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarme 00 »sKkocucreme U
ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB M NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOocHcTeMbl. [luieBble LMW U CETH.
OcHOBHBIE TOKa3aTeNId HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE

MUpaMHIbl: TMPOIYKIUH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3SKOCHUCTEM:




YCTOMYMBOCTh, CAMOPETYJIALHUs, pazButue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. YpO0oIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYecKOoro pa3HooOpasus Ha 3emiie

Yuenue B.M. Bepnaackoro o Owuocdepe. I'panumpl, coctaB U CTpyKTypa
ounoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUMOCHEpPH Kak
ri100aNbHOM 3KOCUCTeMBl. J[MHamMu4eckoe paBHOBeCHME M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OMOTCOXMMHYECKHE IUKIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOreHHbIE HW3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANBPHOTO  YIpPABIEHUS MPHUPOAHBIMH pecypcaMd U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTMH U OXpaHa MPUPOIbI




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBepPsIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHO
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PELICHUHU KU3HEHHO BaYKHBIX COLUAIBHO-ITHUECKUX, SIKOHOMUYECKHX,
9KOJIOTHYECKUX TPOOJIEeM YEeTIOBEUECTBa, a TAKXKe B PELICHUH BOIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/I€ POCCUUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruH

Bnanenme cucremoli 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTEM (ONMCaHME, W3MEpEHHEe, IPOBEICHHE
HaOJIOACHUI); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B MPUPOJIE.

2 YMeHue BbIIBUraTh T'MIIOTE3bI, MPOBEPITh MX JKCIEPUMEHTAIBHBIMU
cpeactBamu, (GoOpMyIHMpys Ieb HCCIEAOBaHUS, aHATU3UPOBATh
[IOJIy4YE€HHBIE PE3YJIbTAThI U JENIaTh BHIBO/IBI.

BbisiBneHME 3aBUCHMMOCTM  MEXKIY HCCIELYyEMBIMH BEIMYMHAMM,
00BsICHEHUE MOIYYEHHBIX Pe3yJbTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJNOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, TOMYJISIHS, SKOCUCTEMA,
OuorieHo3, Onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JTUCKPETHOCTh, CaMOpPETyISIKS,
CaMOBOCIIPOU3BEICHUE, HaCJICJICTBEHHOCTb, H3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBamna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS HSBOJJIOLUU, TCOPUA




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx u
HampaBJIeHUsX 3BojroIUH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLICHUS CUEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACleICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkerns, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKon0ruueckoil mupaMuibl 4HUCed,
O1OMAaccChl U SGHEPTUN);

runoresbl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa JIK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmpoueccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JIsI pa3HbIX TUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIUKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIoM U (GaKTOpaMu Cpelbl OOUTaHMUS;
IpoLeccaMy  JBOJIIOLMM; JBWXKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TPOTEKAIOITUX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHOreHe3a, NOCTAMOPHOHAJIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0, JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CHUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI SBOJIIOLIMK HA TEHO(DOH]
TOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpejie OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHBbIE IPHU3HAKH
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3a),
060pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOUTaHMs, BIHUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, ENWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh MH(POpPMAIMIO OHOIOTUYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYECHHUE

1.1

1.2

CoBpemeHHass OHWOJNOTHS — KOMILJIEKCHAsE Hayka. bHOJOrMYeckwe HaykKd U
u3ydaemble MMU TpoOiembl. DyHIaMeHTalbHbIC, NPUKIATHBIE W ITOUCKOBBIC
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHble ¢ Ouosioruel. 3HaueHHE OHMOJNIOTHH B
MPAKTUYECKOH JICATEIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPaHC IIPUPOAbI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIOXHOCTb H
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIuM >KUBBIX CHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, HOMYJISIIHOHHO-BUIOBOI, 9KOCHCTEMHBII
(buoreoneHoTHYeCKMi), OnochepHbId. IIporecchl, MPOUCXOA[IINE B KHBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (hopMa CyIIECTBOBAHHS

MaTCpruun

1.3

2.1

Mertoapl Ouonoruyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIIEPUMEHT,
cucreMarusaums, MertaaHanu3. lloHaTme o 3aBUCMMOM M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ 1ocTOBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpyunHBI HCKaKEHUS pPEe3yNbTAaTOB 3KCIEpUMEHTA. [loHATHME CTaTMCTHYECKOro

TECTa
Knerka kak Onojorudyeckas cucrema

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpbITUS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounast teopus (T. 1lIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTobl MOJIEKYJIIPHOHM M KJIETOYHOM OMOJIOrHU: MUKPOCKOMHS, XpoMaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, muddepeHraIbHOe

eHTpu(yrupoBanue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poJib Kak pacTBOPHUTENS, peareHra, y4acThe B CTPYKTYpUPOBAHUU KIIETKH,




TEIUIOperysaiuu. MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEecKas poJlb.
Posib kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJKOB.
Crtpyktypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapU[bl, OJIUTOCaXapuabl M IOJIHCAXapUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yIJeBOJIOB.
buonorndeckue QyHKIIMU yTIIEBOOB.

Jlumuner. T'wapodumbHo-ruApOodoOHBIe cBolicTBa. Knaccudukamus JIummaoB.
Tpurnuuepunsl, docdhonunuasl, BOCKH, cTepouabl. buonormueckue ¢GyHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TeKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYITPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommnementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Buael PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrtpykrypHass OWOJOTHS: OHOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHYecKass M mIpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckoil kietku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHUE SYKAPHMOTHUECKOM kieTku. Ilnmazmatmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneru€énHass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBII
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-kaaueBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3oms. I[lutockener. JIBmkeHwe uuToriasmel. OpraHouibl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DSHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmaku, TU30COMBI, UX CTpoeHHE U (yHKUIMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHyJspHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpan. ['manmkuit




2.4

(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annapata ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KIETKU: MUTOXOHIPUH, IIJIACTH]IBI.

Crpoenne u (pyHKIMM MUTOXOHApPUN M miactup. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranoujsl kietku CrpoeHue M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTbl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE >KITYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHblii OenKOBBIM MaTtpuKc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpoMOcoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe ooOecrieueHue KiIeTKu: mnpeBpaiieHune ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JICHUCTBUSL.
Kodepmentsl. Otinuans (epMEHTOB OT HEOPTaHUYECKUX KaTaan3aToOpoB. beiku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYECKHX BellecTB B KieTke. PortocuHte3. Poip
XJIOpoIIacToB B mporecce (orocunTe3a. CBetoBass u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusiHuEe paznuyHBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. Paznoobpasue opraHn3MOB-X€MOCHUHTETUKOB: HUTPUPHUIMPYIOIIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl OpoxxeHus. I[IpoaykTel OpoxeHUS U HX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
stamn. ['Mukoan3 — 6ECKUCIOPOAHOE pacHIeTNIEHUE TIIOKO3HI.

buonoruueckoe OKHUCIEHHE, WIM KJIETOUYHOE JbIXaHue. Poiib MUTOXOHApUN B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huxmmaeckue peakmum.

OxucmurensHoe dochopunupoBanue. [Ipemmymecrtsa aspoOHoro mytu oOMeHa




BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unoresa omepona (P. XKakob, XK. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OONMraTHble mnapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuit. CIIN, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunreTnueckuii  (MOCTMUTOTHYECKUN), CHHTETHYECKHH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKHIT) IEPUOABI HHTEP(hA3HI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm pemmukanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u
TeroMepa3a. XPOMOCOMHBIM Ha0oOp KJIETKH — KapuoTwil. JIUMIOMAHBIA W
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINNE B HUX ITPOLIECCHI.
Tunsl mMuTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaeTku. Ilporpammupyemas kietouHasi rudens
— anomnTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI Pa3MHOKEHHUS OpPTraHW3MOB: Oecrmojoe (BKJIKOYash BETETAaTUBHOE) U
moioBoe. Bumbr  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmHosxkenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenne xpomocoM B Meiio3e. Kpoccunrosep. buonornyecknii CMbICI MeH03a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszBuTHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTeHE3.
Crpoenue mnonoBbIX KieTOK. OIIOJOTBOpEHHE U HIMOPHUOHATIBLHOE pPa3BUTHUE
*KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craaum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisrymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JHUCTKU (racTpyssuus). 3akiaaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HWHAYKLUA). 3akjiajka IJIaHa
CTPOEHMSI >KMBOTHOIO KakK pE3yJbTaT HEPaApXUUYECKUX B3aUMOJECHCTBUN TE€HOB.
Bnusaue na >MOpHOHANIbHOE pAa3BUTHE PA3IUYHBIX (DAaKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHblil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hay€HUE MPSAMOIO0 M HENPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpBl peryisuuu
pocta JKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametoputr m cropodur. Meiios B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOICHE3a Y paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[]':>I, T'CHOTMUII, (I)eHOTI/IH.
OcHoBHbBIE MCETOABbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUIN

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eInHo00pa3us
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoill 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyroniee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep Hacll€JOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XPpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENEeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbIi moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T€HOB.

Komnnemenrapnocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHotuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHAaCJIEACTBEHHAs: M HaCJICACTBEHHA.

MoudukanmonHass ~ U3MEHYHUBOCTb. Pois cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuanoHHbId psijt
u BapuanmonHas kpuBas (B. HMoranHcen). CaoiicTBa MOM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enotunmyeckas n3MeHYnBOCTh. CBOMCTBA FE€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHYHMBOCTH B CO3IaHUU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTranroHHass U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalWU. SEpHbIE M IMTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl W WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIe€HOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUH,
OJIM3HEILIOBEBIN, IIUTOTCHETUYCCKU, MONYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU




3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTECHHH.
Posp cenexiyu B CO3aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TEHOTUIY C HOMOILBIO OLEHKHU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PannanmoHHbIH 1
XUMHUYECKMH MyTareHe3 Kak HWCTOYHHMK MyTalMil y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellrBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuusbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKUIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaguluoHHAas  OHOTEXHOJIOTHS:
xjie0orneyeHre,  MOJy4YeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTUYECKUX TEXHOJOTHU.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTueHus W NeEpCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraHu3moB. OCHOBHBIC
CHCTEMATHYECKUE TPYIIILI OPTaHU3MOB.

OCOOECHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHU3MBI. HBI/I)KGHI/Ie OIHOKJICTOYHBIX OPIraHU3MOB!
amMEOonHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX  TKaHEM:
oOpaszoBarenibHas, TOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, QYHKIUN U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHnd. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HHE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornoimieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuid. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucCTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpenctBa MacCUBHOM M XUMHUYECKOU
3amuThl. OUTOHIIUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe U peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHAas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiiOKEHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opranel U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >xuBoTHbBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasl cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMM JIETKUX Yy NTUI U MIEKONUTAIOUIMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieH!sl. OJBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI NO3BOHOYHBIX JKUBOTHBIX. Bbljenenue y opranusmoB. Beinenenue y
XKUBOTHBIX. CoKpaTuTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIEIUTEIbHON CUCTEMAMH. BblaeneHue y IO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. [lOKpoBBI u uX

MIPOU3BOTHBIE.
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PaznpaxkxuMocTh U perymsius y opranu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsus y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ ot/esbl. DBOJIIOIMOHHOE YCI0KHEHNUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3¢GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHu3M 4eI0BeKa U €ro 310pOBbE

Oprasnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHe TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. besycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpoXAEHHBINA, NTPHOOPETEHHBIN cnenududeckuii
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO HIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

JHpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmbHas  TMOBEPXHOCTh. Perymsiust  apIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucreMa uenoBeka. OTHenbl MUIIEBAPUTENIBHOIO TPAKTA.
[InmeBapuTenbHble  XKenle3bl.  BHYTpHUIIONIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCACHIBAaHUE

KaK MEXaHU3MBbI pabO0Thl OpraHoB BbleseHus. OOpa3zoBaHuE MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U HUX pa60Ta.

CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. Z[apBI/IHa.




JIBIoKy1e cuibl 3BoIONUHM BUIOB 1O Y. J[apBuHY (BBICOKasi HHTEHCHBHOCTD
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtorn. CoBpeMEHHAast HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 5BoytolUUd. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOoOpa3usi U CTPYKTyphl Homyisauuid. M3menenue
reHooHAa MOMYJSIMM KakK 3JIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (GAKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruueckas (penpoyKTUBHA).

EctectBennbiii  orOOop — HampaBnsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit oTOOp.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yJbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  TPUCIIOCOONIEHUH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansaiys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKPOIBOIIONMSA U KOIBOJIOIMS TMapa3uTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0OPHObI

Cc HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIOIUHU. [laleoHTONIOrHYEeCKue METOMBI M3YyUCHHS
sBoonmu. [lepexonubie Gopmbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emian. Buabl-sHIeMuKku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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SBONIOLMU. ['€@HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHUS
SBOJIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOLHS TEHOMOB.

OO0mue 3akOHOMEpPHOCTH (TpaBuia) 3BoJOUMU. HeoOpaTUMOCTh 3BOIIOIMH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUN

Hayunble rumotessl MNpPOUCXOXKICHUS KU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONpPOBEP)KEHUE ONBITaMU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMS. XHMHYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB u3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. OGpaszoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XonneilHa, reHetuueckas runore3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHUYeCcKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

ITpoucxoxxaeHue 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IIpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICIIMX pacTeHU. OcHOBHBIE apoMop(oO3bl
pacteHuid. Bbixox pacrenuit Ha cymry. IlosBineHue CIOpPOBBIX pPAaCTEHHU H
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. I[IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. Benckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHrne MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmodeBoro apomopdos3a. OcBoeHue OECHO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 1O 3paM U NepuogaM: apxeu, MpoTepo30u, Majieo30u,
Me30301, KaiHO30H. OOmas XapakKTEepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpouuioro. [IpuyuHbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUI KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonel anTponosiornd. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayUHbIE TEOPUU.
CxoncTBO uyenoBeka € KUBOTHBIMH. CHUCTEMaTHUECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHrE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHoueHrne ONOJIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTalUM aHTPOIIOTE€HE3a. ABCTPAIIONIUTEKU — ABYHOTHE MIPEIKH JIFOJIEH.
YenoBeKk  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSMOXOJSANINN W TIEPBBIM BBIXOA JoJel 3a mpenensl Adpuku. UYenmosek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO ueloBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbI nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATEIS» B MOMYJSALHUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHass  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMs M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EaunctBo  uyenoBedeckux pac. HayuHas  HeCOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCIOBHSM OKpYXKaroIled Cpeabl.
Bnusiuue reorpaduyeckoit cpeasl M Apeiidpa TeHOB Ha MOpQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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Pazpnensl u 3agaun sxosnoruu. CBsi3b SKOJIOTUU C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

Dkosoruueckre (akTopsl M 3aKOHOMEpHOCTH ux nedctBusa. Kiaccuduxamms
JKOJIOTMUECKUX (PAaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajibHas poJsib CBETa.
doTonepruoanusm.

Temmepatypa kak skomorumyeckuil dakrop. JeiictBue Temieparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxxnocte kak oskonoruueckuit dakrop. [IpucrmocobneHust pacTteHHil K
MoJIICp KaHuI0 BOJHOTO OayaHca. Kiaccudukarus pacTeHH MO OTHOIICHHIO K
Bojie. [IpucnocoOiieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs,
ryOWHHAs — TMOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XMMHUYECKUE
0CcOOEHHOCTH Cpel OOWTaHus OpraHm3MoB. lIpucmocoOJIeHHS OpPraHu3MOB K
JKU3HM B PAa3HBIX Cpelax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennnie Gopmbl opranusmoB. [loHsTHEe 0 ku3HEHHON (Qopme. Ku3HEHHbIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapPHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XMIIHUYECTBO, cUMOMO03 U ero (opMmel. IlapazutusMm, xoomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJEHCTBUN Ui CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUS

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJ0TUHM BUIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUU: YUCIECHHOCTh, TUIOTHOCTh, BO3pacTHas M
MOJIOBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

Dkoyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTM4ecKui NOTeHIUaN MOIYJISLUH.
MogaenupoBanre OMHAMUKKA —nonyisinud.  KpuBble pocta  YHMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJSUUNA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
cTpareruu BUJoB (I- u K-ctparerun).

[Tonsstne 00 »3KoNOrMYecKOoW HUIIE BUAa. Mecroobutanue. MHoromepHas
Mojenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pazmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnuanbpHas 1 peaau3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBazuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOMYIEHTHI,
KOHCYMEHTBI, peayueHTsl. Tpodudeckue ypoBHU. Tpoduueckue 1enu U CeTH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca W TpOAYKIUsA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHbsle 3akOHOMEpPHBIE CMEHBI COOOIEeCTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIC CYKIIECCMM M WX TMPUYMHBL. AHTPONOTe€HHBbIE BO3JCUCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
Arporienos. Paznuuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponu3alus TopoAckoit payHsl. buonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpo’KOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEpruM U BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TOMYJSIIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3JIECUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ochepsl U ero pyHKIUH.
3aKkOHOMEPHOCTH cymiecTBoBaHMs Ouochepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOMHBIE Jleca, CMEUIaHHbIE W IIUPOKOJUCTBEHHBIC JieCca, CTENH, CaBaHHbI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OI[CHKAa MX PECYpPCHOIO IMOTEHIIHMAIa U
onocdepHbIX QYyHKIUN

DKOJOTHYeCKHe KPU3UChl M MX Mpu4uHbl. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHbIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHnenue knumara.

AHTpPONIOTeHHOE BO3JICHCTBUE HAa PACTUTENBHBIA M JKUBOTHBIK Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie kauru. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOIONONB30BAaHHE W COXpaHEHHE  OMOJOTHYECKOTO

pazHooOpa3zus 3emin
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