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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oodmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray0naéuHoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepeHnmanmu  00ydeHUsST HA YPOBHE cpeaHero oOmiero oOpa3oBaHHs W
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX WM Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTruew,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeamety "buonorus" naér npencraBieHue o Hean
U 337a4ax M3ydyeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompeensieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feiaaM ¢ TeMmaM, paclpelesieHue 0 Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
PUHIUI PEEMCTBEHHOCTH € U3y4eHHEM OUOJIOTUU HAa YPOBHE OCHOBHOT'O OOIIETr0
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKPY’Karollel mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUN OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 1O OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepiaeT ONOJIOrHYecKoe 00pa3oBaHME B IIIKOJIE M OPHEHTHPOBAH HA PACIIMPEHNE
U yriIyOJieHHe 3HaHU 00y4aroluxcs 0 dKUBOM NMPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYCHHBIX TPU HU3YYCHHH  OOy4YaIOUUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmvpeHsl U YriyOJieHbl OHOJIOTMYECKHE 3HAHMS O pACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OHWOJIOTMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOrMM, SMOpPUOJIOTHUH U OUOJOTUU
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4arouMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIE€H, IPUHIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISuH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBFHON AESITENbHOCTH, CBSI3aHHOW C OWOJOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BUA, OMOTEOIIeH03, Onocdepa); O BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPHUOJIOTUHN ¥ OMOJIOTHH PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIMPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BAThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-PKOHOMHUYECKUMH U  IKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npodriiakTUKY WHGEKITMOHHBIX 3a00JeBaHUM, MpaBUiia MOBEACHUS B MPHUPOJAE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB M
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jojned  (cobmomeHuss Mep mnpodunaktuku — 3a00JIeBaHMIA,
obecrieueHrne 0€30MACHOCTH JKU3HEACATEILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMUCS
WHIMBUAYaIIbHON o0OpasoBaTenbpHOI TPaeKTOPHH, CIOCOOCTBYIOIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o01mero oopasoBanus, coctaisier 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJOJDKEHHE  OMOJIOTUYECKOro  00pa3oBaHHMs B OpraHU3alUsX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX M YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkass ucTopusi pa3BUTHS
Owosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, TPUKIAIHBIE M TOWCKOBBIE HAyYHbIE WCCIEIOBAHUS B
OHOJIOTHUH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . 1. Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bnoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, TPOUCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Matepun. Hayku, nzydaroiiue >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINH.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pesyabTatoB. [IpuunHBl HCKaXKEHUsS Pe3yJIbTAaTOB JKcnepuMmeHTa. I[loHsaTue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. bHoONOrnyeckue mnoiauMmepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkium 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepounibl. buonornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkuuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYULl OUOMONEKYNL U UX Komniekcos. KomnvromepHwiii ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Hoptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX SJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKyINb», «CTpoeHue MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

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

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (Tutazmanemma). CTpykTypa mia3mMaTudeckoil MemOpanbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouuto3. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKUIUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbkM, JM30COMBI, HUX CTpoeHMe M (QyHkuuu. B3aumocBszb
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumobuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (yHKIMHW MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. JIdyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mparcnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacThe Kuciopoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentesl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMOCHHTE3. Pa3noob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax ouonorndeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’poObHOrO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 00MeH», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuia3bl WK KaTanaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciienctBeHHass uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YesnoBeka, »)kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



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 mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETUYECKHUH W
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwpa. [Ipunnuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocomel. CTpoerue xpoMmocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. KapuokrHe3 u nuToKuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss murornueckoro uukia kietku. [Iporpammupyemast kieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
K1emKay — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlabopaTropnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopHnasi pabora «HaGmroienre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHbIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. TWIBI KUBOTHBIX TKAHEW: DIIUTEINAIIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbl BbiaesneHus. PuibTpamus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM cHUCTeMaMu. Beiaenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisuus y pacCTeHUN.
PocTtoBbie BelecTBa U UX 3Ha4ECHUE.

HepBHasi cucrema u pediaekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IO3BOHOUYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast peryisiuys U SHAOKPUHHAA CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBON MIACTUHKN», «TKaHM KUBOTHBIX», «CKEJEeT YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«AmMmynuter»,  «KuileuyHomosoctHeie», «CxeMa  TUTAHUA  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHag — cucteMa
MJIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaekcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo AecTBrueM (hepMEHTOB, 000PYI0BaHUE JIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBble kileTkn, WM rameTtel. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y )KUBOTHBIX. [10JI0BBIE KEE3Hl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUA).
3akiiagka TUIaHA CTPOCHUS JKUBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMUBOTHBIX. DHOJOrMYeckoe 3HAYEHHE MNPSAMOrO0 M HENPSIMOIo
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [leprnospl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIIIEHBD,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CTpoeHne ceMsaH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKIETOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICHIUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabots H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



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

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBplii 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACJIECIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbId Mojd. ['eHeTuueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETVIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS UM  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acheKTbl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUe TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHWSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHOM
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUUBOCTU B CO3/IaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHUPOBAaHHbICE MyTalMHh. SaepHble W
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, PpOIb ONUSEHEMUYECKUX (Hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmeHunmBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHas W3MEHYHUBOCTHY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJOBEKAa:  I'eHEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACEeNCTBEHHON Mpe/ipacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00JieBaHUI 4YellioBeKa. MeIuKO-TeHeTUUeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «KapuoTun denoBeka», «MeToJpl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl cenekMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
PeBoIIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH JI CO3JaHUs HOBBIX COPTOB M THOPHUIOB CEIbCKOX035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIeO08AHUL, NepedoBblX Uoell U
NnepCcneKmuBHbIX MexXHON02U.

JdeMoHCcTpaIMuA

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

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOO0Opa3us KyJIbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKeKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX IMPOIYKTOB,
BUHOjEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosnorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHHSI TECHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumen. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, Ky1bmueupo8anus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JloCTrX’eHuns U epCIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTHYECKHE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Omoumkenepus misg  pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 00ecredeHus: KOMOMHMPOBAHHON
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «V/cnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHass UHKEHEPUs».

JlaGopaTopHuasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOLMUOHHBIX NpeIACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BoTIoUK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
teopust dBomouud. CoBpeMeHHas SBOJIOLMOHHAs  Ouojorud. 3HaYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOprObI 3a CYIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus [x. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHudcenue 2eHemuuecKkoeo pa3Hoobpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opeticha eenog 6 6ONLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonun. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHKE NPUCTIOCOOJIEHUI Y OPraHU3MOB. ApoMOp(O3bl U HANOAIANITALIUH.
[Tpumepsl nprcnocoOIeHUH y OpraHu3MoB: MOp(hOIoruyeckue, PU3noI0ru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMK. M3onsmus — kiatoueBoit (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl OpMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U300 TUCTBEHHUIIBI CHOUPCKOM U JIMCTBEHHUIIBI IAYPCKOID,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaaromas oOKpacka MXUBOTHBIX», «DPU3HOJIOTUYECKHE
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmmonasl pacTeHHiD»,
«KamycTHo-peneunslit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHM OJU3KUX BHJIOB, OOpA30BaBIIUXCS pPA3IUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuasi padora «CpaBHEHHE BHJIOB 1O MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaKpO3BOMIONMU. [lalleOHTOJIOrMYECKHE  METOMBI
uzydeHus: HBoionuu. llepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

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

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOreHETHUECKUI PsIl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktel»y, «HawanpHble CcTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpPraHbl», «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlI€HUsS O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOKICHU KU3HU U €€ onpoBepxkeHue onsitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mummepa un I'. IOpm.
OO6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . OnapuHna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMmple OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavaneHbie 3Tanbl OpraHM4ecKoM »HBOJIOLMU. [losBIEHHE UM 3BOJIOLUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenne s3ykapuoT (CUMOUOTEHE3). DBOTIOLMOHHOE MTPOUCXOKACHHE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoXaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwmid. [IponcxoxaeHre MICKOTMHUTAIONINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo301. OO0111ast XapaKTEPUCTHUKA KJIMMAaTa U Fe0JIOTUYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIECTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTHYECKUN KPHU3HUC, €T0
ocoboenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHONOrMYecKas  IIKalay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIeTOUHBIE BOAOpoCcHn», «Mxwu», «llamoportHukm», «l'0J0CEMEHHBIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI, «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTre )Xu3HU B apXEHUCKOU 3pe», «Pa3Butue
JKU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHHWM Pa3IMYHBIX OTAEJIOB, KOJUICKIIHH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryannnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTPOEHUs pacTEeHUMN
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YeJIOBeKa. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBujeTenpcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTpoIoreHe3a. PaHHHMe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
W3TOTOBJICHUS OpYy I TpyAa. UenoBek NpsAMOXOASIIUI U EPBBIM BBIXO JIFOAEH 32
npenensl Appuku. YenoBek reitenboeprckuil — o0l npeiok HeaH 1epTaIbCKOTro
YeJIOBEKa M YEJIOBEKAa Pa3syMHOTo. UeNOoBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JEHUCOBCKHUM
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NajeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQeKkT ocHoBaTENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS  QHTPOINOJOTHS U MaJC€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «TaIbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TIpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpadum) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JabopaTtopHbie. MolenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUs dKojoruueckux Qaxrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUd M JKUBOTHBIX [0 OTHOLICHWIO K cBeTy. CHUrHambHass poJib CBETa.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTh kak skojormyeckuid (paxrtop. IlpucmocobiieHuss pacTteHud K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Bojze. [IpucriocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
NIyOMHHAsT ~ TIOATNOYBEHHAsl, BHyTpuOpranuzMmeHHas.  Dusuko-xumMudeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HU.

’Kuznennsie popmbl oprann3mMoB. [ToHsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHl: JEpeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Buabl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HaAUCHUE



OMOTHYECKUX B3aUMOACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI JKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro Jjeca», «llenn muranus»,
«XHIIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumouosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJUIEKIUU XKUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUHU
KUBOTHBIX, YUYACTBYIOIIMUX B PA3IIUYHBIX OMOTHUECKUX B3aUMOJIECUCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOSHHOCTH PACTCHUMN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJIALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudeckuii mOTeHIMaNl MOMYJISLUH.
MonenupoBaHue AMHAMUKY NONYJAUK. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Humie Buaa. MecrooOutanue. MHOromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaIMuA

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTPyKTypa IomyJsinuW», «Bo3pacTHele  mMpaMuibl
nonyiasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa oprann3moB. buonenoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
UPaMUJIBI YKcell, OnoMacchl M SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUMM W MX MPUYMHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUBMEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaIMuA
[Toptper: A. [Ix. Tencnn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKOcUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMuaa OMOMAacChl», «IKOJIOTHYECKas MUpaMuIa SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUI U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUsl B arpo’KOCHCTEMY (HA MMOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKU3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. . BepHanckoro o 6uocdepe. Obnactu 6nocdepsl u eé cocran. XKupoe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.



3oHanbHOCTHL OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHbIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3mMeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSI YEJIIOBEUECTBA W MPHUPOIBI.
PanmonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PAa3BUTUSI OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoGbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpsizaenue mouBb», «[lapaukoBsiit ahdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOpUn», «MOAEIH YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums UENN U CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXaroUIEn cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTO BOCTIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOr0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MMacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryjspHas (Qu3uyeckass aKTUBHOCTb), OEpEekKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HH JIFOACH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BaTh IPHUOOPETaEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHUS TpU peuleHHuH MpoOsieM, CBA3aHHBIX C  palUOHAaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMM B IO3HABaTEJIbHOW, KOMMYHHMKATUBHOM M COIMAIbHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOIO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWe chneru@UuKd OHOJIOTMM KaK HayKd, OCO3HaHusA €€ poju 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! TPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MyTEeH BBIXOAA U3 II100AJBHBIX HKOJIOTMYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HaHUS [UJIsS aHalu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peaibHbIX )KU3HEHHBIX CUTYaIUSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISAThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIle pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHBIE MOHATHSA, OTPaXKaloIlue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS, SIBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJtoIeHne, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUSA (MMO3HABaTElIbHbIE, KOMMYHHUKATUBHBIC, DETYJISTHUBHBIC),
oOecrieunBaromme GopmMupoBaHre GyHKIIMOHAIBHONW IPaMOTHOCTH U COIMATIBLHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIC MEKTUCITUTIIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbTaTe u3yueHust OMOJIOrMM Ha YPOBHE CPEHETo 00I1ero 0opa3oBaHusl
y oOyuaromierocss OyayT cGhOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
ydeOHbIE JEHCTBHS, KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC YyUeOHBIC ICHCTBUA,
PETYISATUBHBIC YHUBEPCATLHBIE YICOHBIC JCHCTBUSA, COBMECTHAS JACATEIHLHOCTD.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErOo OOIIEro
0o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaajnenne YHHUBEpPCAJIbLHbIMH yueOHBIMHU MO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, KilacCupUKaIu, 0000IIECHUS ), PACKPHIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C JIPYTUMHU TTOHSTUSAMH );

OTIpENCIATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU TEIISIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXICHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHaIU3a HWMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KPUTUYECKU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
Ouonornueckoil uHGpOpManUenH: TNPUMEHATh XHUMHUYECKHUe, (Qusmueckue W
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HaBBbIKAMU  paclO3HABaHMUs U 3allUThl  MH(OpMaIuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne yHUBEPCAIbLHBIMIA KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JTUCKYCCHUU O CYIIECTBY OOCYyXIaemMol TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBINIOJHEHUS MpeIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN APYrUX YYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COITMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ TOCTUKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOUIEHWIO K JKHBOHM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOATENILHO COCTABJISTH IIJIaH PEHICHUS MTPOOJIEMBI C YUETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JCSTEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTHl JPYIMX I[pPU AaHAJIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi» Ha yriayOJI€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOeCIedYeHHe
npoduibHoro  oOydeHust  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cneruuyecKue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTrO Tpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  pallMOHAJIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 TMOKOJIEHHUS, PACIICIUICHUS, YUCTOThl TaMET, HE3aBHUCUMOTO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCAaHUE, H3MEpPEHUe,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHMM, JKUBOTHBIX, 4YEJOBEKa, IPOILIECCOB KU3HEAEITEIHLHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3H MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pPa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPryMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMYIHpYs LeJlb HCCIEIOBAaHUS, AHAIM3UPOBATH IOJTYUYEHHBIE
pE3yNbTATHI U I€NIaTh BHIBOAbL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TOPEACTaBIATH  NOJIYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIM BBIOOP OyAyied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeNeNICHHs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUMX OHOJOTMYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHUCTeMa, Ouocdepa), OMOJIOTMYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocdepe), 3akonbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. bapa), mpaBuia (Munumyma 1O. JIubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIIMSHUSL ~ JABWXKYIIMX  CHAJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAY MpolleccaMu DSBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITOCOOJICHHOCTh BHUJIOB K Cpeliec OOMTaHUs, aOMOTHYECKHMX M OHMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BHISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHEM,

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIUHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTABIATh  TOJMYYCHHBIC  PE3yNbTaThl HA  YUYCHHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOH30BAHNSI, METUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3MWCTBA, IHIIEBOU
MPOMBITIUICHHOCTH, YTIyOJATh TIO03HABATENbHBI WHTEpPEC, HAIMpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buoiiorus kak Hayka
2 JKuBble cucTeMBbI U UX U3YYCHHE
3 buosnorust kietku 2 0.5
4 XuUMHYECcKasi OpraHu3amus KICTKU 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BellecTB U MpeBpalleHrue SHEPTUH B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanuzanus e€ B KJIeTKe
8 JKHU3HEHHBIH UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
U3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUE U PA3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHNE U Pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesia 0OuTaHUs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — riodaibHas SKocUcTEMa 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
buonorus kak KOMIUIEKCHas HayKa M Kak
1 1 1 Hex ceHT
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl U X CBOWCTBA 1 1 Hen ceHT
YpoBHEBas OpraHu3aius KUBbIX CUCTEM 1 Hex ceHT
HcTopust OTKPBITHS U U3YYEHUS KIETKU.
4 1 2 HEJ CeHT
Knerounas teopus
MeTo/1bl MONIEKYISIPHON U KIETOYHON
ouonoruu. [IpakTrdeckas pabora
«3yueHnne MeTo0B KIIETOYHON
5 i 1 0.5 2 HeJl CeHT
6uonoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»
6 XUMHUYECKUI COCTAB KIETKH 1 2 HeJ CeHT
MuHepanbHbIC BEIECTBA KIETKH, UX
7 1 3 HeJl CeHT
Ouosoruyeckas poib
Opranuyeckue BemecTBa KIEeTKH —
6enku. JlaboparopHas pabota
8 «O0bHapyxeHue 6€IKOB ¢ ITOMOIIIBIO 1 0.5 3 Hejt ceHT
Ka4eCTBEHHBIX peakiuii» CBONCTBA,
KJ1accupuKanus U GyHKIMU OEJIKOB




OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI1€BOJbI

3 Hex CEeHT

10

11

12

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieozunaTpudocarsr (HTD)

0.5

4 HeJ ceHT

4 Hen ceut

4 Hen ceHT

13

CexsennpoBanue [JHK. Metozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

1 HEm OKT

14

15

MeTto/1bl CTPYKTYPHOM OMONIOTHH

KontponbHas pabora 1. Xumuueckuast
OpraHu3aunus KIeTKu

1 Hex OKT

1 Hex OKT

16

17

18

19

Tunel knetok. [Ipokapuornueckas
KJIETKa

CtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
[IpakTuueckas pabora «M3yueHue
CBOICTB KJIETOUHON MeMOpaHbI»
[ToBepxXHOCTHBIN anmapar KJIeTKH

OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpaxTuueckas padora «M3yuenue
JBHKECHHUSI LIUTOIIA3MBI B PACTUTEIIBHBIX
KIIETKaxX»

HOHyaBTOHOMHBIC OpTraHOUAbI KJICTKU:
MUTOXOHAPUH, IIJIIACTUIBI.

0.5

0.5

2 HEJl OKT

2 HEJIl OKT

2 HEJIl OKT

3 HeZl OKT




JlaboparopHas pabota «lccrnenoBanue
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
PaCTUTEIBHBIX KIETKaX»

20
21

HememOpanHbie OpraHou b KICTKH

Ctpoenue u GyHKIMH s1Ipa

0.5

3 HeT OKT

3 HeJ OKT

22

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIICTOK Pa3TMYHbBIX
OpPTraHU3MOB»

4 HeI OKT

23

24

KonTponbaas padora 2. «Ctpoenne u
(yHKIMU OPraHOMIOB KIIETKH
AccUMIWIALMSA U JUCCUMUWIISILIUS — J[BE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaJasbl)»

0.5

4 Hend OKT

4 Henm OKT

25

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHast pabora «3yuenue
(epMEHTAaTUBHOTO PaCIICTIIICHUS
MEPOKCH]IAa BOJIOPO/IA B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKAX»

0.5

1 Hen HOSIO

26

27

benku-akTuBaTopsl U OenKu-
UHTHOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

1 Hex HOSIO

1 Hex HOSIO

28

dorocunres

2 HeJl HOsIO




Xemocunres. Jlaboparopuas pabota

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5 2 Hen HOSIO0
XEMOCHHTE3a»
Anas’poOHbIe OpraHu3Mbl. Buibl
Opoxenus. JlabopaTopHas pabora

30 2 Hex HOSIO
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUS
AdpOoOHBIC OPTaHU3MBI. JTaITbI

31 3 Hel HOsO
YHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunrte3 AT®: pabora 3 Hex HOsIO
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 3 Hex HOsIO
Tpa"cKkpunuus — MaTpUYHBIA CHHTE3

34 4 Hen HOSO
PHK

35 TpaHcnsaus u €€ sTansl 4 Hen HOSIO
Konnposanne amuHokucior. Poib

36 4 wen HOSO
pubocom B OnocuHTe3e Oenka
Opranuzaiys reioMa y mpoKapuoT u

37 9YKaprOT MOJIeKyIISIpHBIE MEXaHU3MBI 1 Hex ek
IKCIPECCHH TEHOB Y 3YKapHOT
Bupycsl — HekneTouHble (OPMBI KUZHU

38 U obnuratHble napasutsl. [IpakTuyeckas 1 Hen nex
pabota «Co3aHnue MOJIeNTd BUPYyCa»
BupycHsie 3a001eBaHNs YelOBEKa,

39 N 0.5 1 Hen nex
JKUBOTHBIX, PACTCHU
HanoTtexHomoruu B OMONIOTHU U

40 2 HeJ JIeK

MeEIUIIMHE




Konrtponbrast pabora 3 «OOMeH BEIIeCTB U

41 2 HeqO AeK
MPEBpAILCHUE SHEPTUH B KIIETKE»
JKu3HEeHHBIN HUKI KIeTKH MaTpu4HbIid

42 2 HeqO AeK
cunre3 JJHK
Xpomocomsl. JTabopartopHast pabota

43 «M3y4eHne XpoMOCOM Ha TOTOBBIX 3 Hex ek
MUKpOIpenaparax»

44 Jlenenue KJIeTKU — MHUTO3 0.5 3 Hen ek
Tunel kneTok. KapuokuHes U IUTOKUHES.

45 JlabopaTtopnast pabora «Habnronenue 3 Her nex
MUTO3a B KJIE€TKaX KOHYMKa KOpeIIKa
JyKa (Ha TOTOBBIX MUKpOIpEraparax)»

46 Perynsiius »KM3HEHHOTO ITUKJIA KIETOK 0.5 4 Hen nek

47 KonTponbHas padora 4 «KU3HEHHBIN TUKI 4 Her ek
KICTKN»

48 Opranus3M Kak eJuHOE 11eJI0e 4 Hen nek

49 Txanu pacrenuil. Jlaboparopnas pabota 05 3 Hest s
«M3y4yeHne TKaHEeH pPaCTCHUIN»
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlabopaTtopHast pabora «3yuenue 0.5 3 Hej sIHB
TKaHeW KUBOTHBIX)»
Opransl. CucTeMbl OPraHoB.

51 JlabopaTtopHast pabora «3yuenue 0.5 3 Hejt SIHB
OpraHOB I[BETKOBOT'O PaCTEHUS»

52 Ornopa Tena opraHu3MoB 4 Hey sIHB

53 JIBHKEeHHE OpPTraHN3MOB 4 Hey siHB

54 [Intanue opraHn3mMoB 4 Hey sHB




ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

95 5 Heq SiHB
[TumeBapuTenbHas cucTeMa yeaoBeKa
Jpixanue opranusmMoB JlpIxaHue

56 5 HeJl SIHB
MO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA

57 TpaHCcHOpT BENIECTB y OPraHU3MOB 5 Hey sIHB
KpoBeHocHas cucteMa mo3BOHOYHBIX

58 1 mex pen
JKUBOTHBIX U YEIIOBEKA

59 Brigenenue y opranu3smMos 1 ven des

60 3amuTa y OpraHu3MoB 1 Hen des

61 MMMmyHHas cucTema 4eioBeka 2uen des
PazapaxkxuMocCTh U perynsius

62 P pety y 2uen (e
OpraHU3MOB
['yMopanbsHas peryssius U SHIOKpUHHAS

63 yMOop pery P 2uen pes
CUCTEMa KUBOTHBIX H YCIIOBEKA
KonTtpoinbeHnas padora 5 «CTpoeHue u

64 (yHKIMHU OpPraHoB M CUCTEM OPT'aHOB y 3 Hen Qe
OpraHu3MoOB»

65 ®DopMBI pa3MHOKEHHUST OPTAaHIU3MOB 3 Hen pes

66 [TosoBoe pasMHOKEHUE 3 Hen ¢eB

67 Meiio3 4 nwen des
["amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas paboTta

68 patopHa p 05 4 Hen des
«M3yueHne CTPOCHHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MHUKPOTIPEIIapaTax»
NunuBuayanbHOE pa3BUTHE OPTaHU3MOB

69 — OHTOreHe3 3akJajKa OpraHOB U 4 wen des

TKaHEeH U3 3apOJAbIIICBBIX JIUCTKOB




70

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTtopHnasi pabota «BrlsBiieHHE
NPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

1 Hex map

71

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

1 Hex map

72

73

74

KonTponbaas padora 6 «Pa3mMHOXeHHE U
pa3BUTHE OPTAaHU3MOB)

Hcropus ctaHOBIEHUS U pa3BUTUSA
TEHETUKHU KaK HayKu

OcHOBHbBIE IOHATUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduia kak 00bEKT TeHETHYECKIX
HCCIIEIOBAHUID)

0.5

0.5

1 Hen map

2 Hex mMap

2 "Hex map

75

76

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HAKOB. MOHOrHOpUaHOE
ckpeuuBanue. [Ipaktuueckas pabota
"N3y4eHue pe3yapTaToB
MOHOTHOPHUHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5

2 Hex mMap

3 "Hen Map

77

78

AHanu3upyouiee CKpeluBaHue.
HenonHnoe nomuHnpoBanue
JlurubpuiHoe CKperuBaHue.
[IpakTuueckas padora «M3yuenue

0.5

3 Hen map

3 Henm Map




pe3yabTaTOB TUTHUOPUTHOTO
CKPEIIMBAaHUA y APO30PHIIBD)

[{uTomornyeckue OCHOBBI JUTUOPHTHOTO

79 4 men map
CKpEIIUBAHUS

80 CleruieHHOe HaclIeI0BaHKE IMPU3HAKOB 4 men Map
XpOMOCOMHasI TEOPUS

81 4 uen map
HACJICJICTBEHHOCTH

82 I'enernka moma 2 HeJ anp

83 I'eHOTHT Kak [IEIOCTHAsS CHCTEMa 2 Hep amp
['eHeTHYEeCKU KOHTPOJIb PA3BUTHS

84 N 2 Hen amp
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
N3meHunBOCTh NpU3HAKOB. Bubl

85 3 Hep arp
W3MEHYMBOCTH

86 MonudukarmonHas U3MEHIHBOCTh 3 Hen anp
BapuanuonHnslit paa v BapualimoHHas
kpuBast. JlaboparopHas paboTa
«MccnenoBanne 3aKOHOMEPHOCTEH

87 N 0.5 3 Hepn amp
MOTU(DUKATTMOHHOW N3MEHUYNUBOCTH.
ITocTpoenne BapualMOHHOTO psifa U
BApUALIMOHHON KPUBOM»
['eHOTHNIMUECKAst U3MEHUHUBOCTD.

88 4nen anp
KoMOuHaTHBHAs H3MEHYUBOCTH
MyTannoHHas HK3MEHYUBOCTb.
[IpaxTnueckas padbora «Myramun

89 P P yramny 05 4men anp
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax )»
3aKOHOMEPHOCTH MYTAI[HOHHOTO

90 4uen anp

rnmpomnecca. OIUTeHETHKA B SIIUTCHOMUKA




91

I'enernka yenoseka. [IpakTuueckas
pabora «CocTaBiieHHEe U aHAJIN3
POAOCIOBHOM» MeTo1bl METUITUHCKOM
TeHETHUKHU

0.5

1 Hem mas

92

3HadcHUE MGHHHHHCKOﬁ I'CHCTUKU B
NpeaoTBpaAlICHUU U JICHCHUU
FeHEeTUYECKHX 3a00JIeBaHMI YeI0BEKA

1 Hem mas

93

94

95

Kontponbras padora 7. «3aKOHOMEPHOCTH
HACJICICTBCHHOCTH U U3MEHYMBOCTHY
OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIITHUX KUBOTHBIX)

Metoabl CeICKIIMOHHON pabOTHI.

JlaboparopHas pabota «3yuenue
METOJIOB CETIEKIIUU PACTEHUI»

0.5

0.5

1 Hem mas

2 Hex Mas

2 "Hed Mas

96

JlocTv>KEeHMS CeJIeKIMN PACTEHUN U
KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

2 Hex Masd

97

98

99

CoxpaHeHnue, U3y4eHue u
UCTIONIb30BAHUE TEHETHYECKUX PECYPCOB
buotexHonorus kak Hayka 1 OTpaciib

npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OcHOBHBIC HaIlpaBJICHUA CHUHTETUYECKOM

OHnoJIOruun

0.5

3 Henx Mas

3 Hex Mas

3 Hen Mas

100
101

XpOMOCOMHaSI 1 TCHHAasA WHXCHECPHUA

MeauuuHCcKe OMOTEXHOJIOTUU

4 nen mas

4 gen Mas




102

PezepsHnbiit ypok. [ToBTOpeHue,
0000111eHHEe, CUCTEMATH3ali 3HAHUH

4 gex Mas

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bceero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 OpommonmonHas teopus Y. Jlapsuna 1 1 Hen ceHT
BHOKYIIMIE€ CUIIBI DBOJIIOIIMH BHIOB I10
2 A v 1 1 Hen cent
Y. lapBuny
Bopr0a 3a cymiecTBoBanue
3 P yu ’ . 1 1 HeJ ceHT
€CTECTBCHHBIH M HCKYCCTBEHHBIN OTOOD
DopMHUPOBAHUE CUHTETUYECKON TEOPHUH
4 1 2 HEJ CEHT
SBOJIIOLINU
DTarbl HBOFOIIMOHHOTO Tpoliecca:
5 1 2 HEJIl CEHT
MHUKPOIBOIIOLNS U MaKPOIBOTFOIIHS
[Tomynsitiust — snemMeHTapHasi €TUHHIIA
6 1 2 HeJT CeHT
SBOJIFOLIUU
3aKOH TeHeTUYECKOro paBHoBecHs Jx.
Xapau, B. Baiin6epra. JlaboparopHas
7 P, P patop 1 0.5 3 HeJ CeHT
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y
0co0el 0IHOrO BHIa
JeMEHTapHbIE (AaKTOPHI IBOIIOIIUU HEJ[ CEHT
8 9 1 3
OddexT ocHoBatens. dpdexr
9 1 3 Hexl CeHT
OYTBUTIOUHOTO TOPJIBIIIKA
Murpanuu. 3019111y DOIyISIun:
10 p Y 1 4 Henm CeHT
reorpaduueckasi, OnoJIorundecKas
EcrecTBenHsblit 0TO00p —
11 P 1 4 Hen ceHT

HanpaBJIAOMUi (akTop BOTOIHUU




12

[TonoBoii oT60p

4 Hex ceHT

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLUH.
JlaGopatopHnas pabora «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHui U )KUBOTHBIX)

0.5

1 Hex OKT

14

[Tpumeps! TpucnocoOIeHUH y
OpraHu3MoB: Mopoiornieckue,
dusnonornueckue, OMOXUMHUYECKUE,
nosenenuyeckue. Jlaboparopuas pabora
«[IpucnocobieHus: OPraHU3MOB M UX
OTHOCHUTEIbHAs 1IeJIeCO00Pa3HOCTh)»

0.5

1 HEm OKT

15

Bun, ero kputepuu u CTpykTypa.
JlaGopaTtopHast pabora «CpaBHEeHHE
BUIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

1 HEm OKT

16

17

Crpykrypa Buna Bumoobpa3oBaHue kak
pe3ysbTaT MUKPOIBOIIOLUT

CBs3b MHKPO3BOJIFOINHN U
QMU ACMHUOJIOTNHA

2 HEJIl OKT

2 HEJl OKT

18

KonTponbnas pabora 1.
«MUKpPO3BOIIOLIUS»

2 HEJIl OKT

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneonTONIOrMYECKHE
MCTOJBbI U3YUYCHUS SBOJTIOITUN

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

3 HeJ OKT

3 HeZl OKT




OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-

21 MOP(OJIIOTHIESCKHE METOIBI U3YICHHS 3 Hex OKT
SBOJIIOIIUU
MoneKyIapHO-TEHETUYECKHUE,

22 OMOXUMHUYECKHE U MATEMATUYECKUE 4 Hen OKT
METOJIbI U3YUCHHSI SBOTIOIIUN
OO011e 3aKOHOMEPHOCTH YBOJTIOIHH

23 AnanTuBHas paguanysl. 4 Hes OKT
HepaBHOMEpHOCTH TEMIIOB IBOTFOITUN

24 KonTtposbHas padoTa 2 « MaKkpO3BOIFOIIHSD) 4 Heq OKT
Hay4Hbie rumoTe3sl IPOUCX 0K ICHUS

25 1 HE HOSIO
JKU3HU Ha 3eMiie
JloHay4HbIe PEACTaBICHUS O

26 1 Hex HOSIO
3apOKICHUY JKU3HH
OCHOBHBIE 3TaIbl HEOPraHUYECKOU

27 1 HE HOSIO
SBOJIIOLIHA

28 ['unoTessl 3apoXKaeHUS KUZHH 2 Hex HOs0
HcTopust 3eMiu 1 METO/IbI €€ U3YUEeHHUS.
JlaGoparopHag pabora «3yueHue u

29 patop p yi 0.5 2 Hex HOsI0
OIMCAaHUE UCKOIIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB)
Hauanbnsbie 3Tansl opraHnyecKkoin

30 2 Hen HOS0
SBOIIOINH

31 DBOIIONNS DYKAPUOT 3 Hex HOsO
OCHOBHBIE 3TaMbI DBOIIOINI

acTuTenbHOro Mupa. [Ipakrnueckas
32 p p P 0.5 3 Hen HOSIO

pabora «/3yuenne ocoOeHHOCTEH
CTPOCHUS PACTECHUI Pa3HBIX OTICIOBY




OCHOBHBIC 3TaIIbI 9BOJIIOIIUH KUBOTHOI'O

33 3 Hex HOSIO
MHupa
DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas

34 pabora «M3ydeHune ocoOeHHOCTEH 0.5 4 uen HOO
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
Pa3BuTue xu3Hu Ha 3eMJie 110 Hpam U

35 4 Hen HOSO
nepuoIam
MaccoBbie BEIMUPAHHUSI —

36 4 gen HOSO
9KOJIOTUYECKHE KPU3UCHI MPOILIOTO
CoBpeMeHHbIN IKOJIOTHYECKUI KPU3UC,

37 1 "Hen nex
€ro 0COOEHHOCTH
CoBpeMeHHas CHCTeMa OPTaHUYEeCKOTO

38 Mupa OCHOBHBIE CHCTEMaTHYECKHE 1 "Hen nek
TPYIIIBI OPTaHU3MOB
KontponbHas pabora 3 «Bo3HUKHOBEHHE 1

39 1 Hex nex
paBBI/ITI/Ie JKN3HU Ha 3eMne»

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEeKe 2 Hes ek
PazButue npencrasienuit o

41 2 Heq AeK
MIPOUCXO0XKICHUH YETIOBEKA
Mecto 4esroBeka B cucteMe
oprannueckoro mupa. JlabopatopHas

42 pabota «3yuenue ocobeHHOCTEN 0.5 2 Hex AeK
CTPOEHHUSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX
C IPSIMOXOXKJACHUEM

43 JIBKyIIIHME CUITBI aHTPOTIOTEHE3a 3 Hen JeK
CooTHolleHre OMOIOTNUECKUX U

44 COIMATBHBIX (haKTOPOB B 3 Hen aex

AHTPOIIOTCHE3C




45

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

3 Hex ek

46
47

ITaneoreneTnka u najjeoreHOMUKA

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

4 nwen nex
4 gHen nex

48

Yenoseueckue packl. [Ipaktuyeckas
pabora «M3yueHue sKOI0THYECKUX
aJanTalui YeI0BEKay
MexaucuuIInHapHble METOIbI
AHTPOMOJIOTUU

0.5

4 gHen nex

49
50

KonTponbras padora 4 «UemnoBek —
OuocouuaabHas CUCTEMa»

3ap0>1<z[eHI/Ie H Pa3BUTUC DKOJIOTHH

3 Hea SHB

3 Hea SHB

51

MeTtonbl 3konoruu. JlaboparopHas
pabora «3yuenue MeTo10B
HKOJIOTHYECKUX UCCIICAOBAHMID

0.5

3 Hea SHB

52

53

3HaueHHE SKOJIOTHUSCKUX 3HAHUH JUIA
YCIOBCKa

Okonoruyeckue GakTopsl

4 Hen AHB

4 yen IHB

54

Abuotnueckue pakropbl. CBET Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI
OpPIraHU3MOB K BIIUSTHUIO CBETa»

0.5

4 yen IHB

55

Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUN (PaKTop.
JlaGopaTtopHnast pabota «BrlisBiieHHe
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BIUSHUIO TEMIIEPATyPh»

0.5

5 Heq AHB

56

Abuotnueckue ¢akropsl. BraxHocTs
KaK 3KOJIOTUYECKHUI pakTop.

0.5

5 HeJ THB




JlaboparopHas paboTa
«AHaToMHu4ecKrue 0COOCHHOCTH
PaCTeHUH U3 Pa3HBIX MECT OOMTAHHS»

o7 Cpenpbl oOuTaHUs OPraHU3MOB 1 5 Hen siHB

58 buonornueckune puTMbI 1 1 Hex des

59 XKuznenusie popMbI OpraHU3MOB 1 1 men des

60 buotnueckue pakTopsl 1 1 Hexn des
3HayeHrne OMOTUYECKHIX

61 B3aWMOJICUCTBUM 111 CYyIIECTBOBAHUS 1 2 Hen (e
OpPraHu3MOB B cpejie 0OUTaHUS

62 KonTponbras padora 5 «Opranusm u cpena 1 2 me den
oOuTaHU
DKOJOTUYECKUE XapaKTEPUCTUKU

63 nomynsiiin OCHOBHBIE MTOKA3aTEeNH 1 2 e e
MOMYJISILIUK: YUCIEHHOCTb, IJIOTHOCTb,
BO3PACTHAs U TOJIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTeIH MOMYJISALUH:

64 POXKIAEMOCTB, IPUPOCT, TEMII POCTA, 1 3 Hen ¢des
CMEpPTHOCTb, MUTpALIUU

65 DKoJjorudeckas CTpyKTypa MomyJIsIun 1 3 Hen Ges
JluHaMuKka NonyJssiuy U €€ perymsauus

66 Kpussie pocta uncieHHOCTH 1 3 Hen des
nomyssiiun. KpuBble BBDKHBaHUS
DKosoruyeckast HUIIa BUA.

67 JlaGopartopHas paboTa ) 1 4 sex den
«[IpucrocobneHust ceMsiH pacTeHUH K
pacceIeHuIo

68 Bua xak cucrema nonynsiuit 1 0.5 4 wen des




3aKOHOMEPHOCTH MOBEACHUS U

69 . 4 uen pes
MUTpalUil )KUBOTHBIX
KontponbHas pabora 6 «xomormyuecas
70 1 meq mMap
XAPaAKTCPUCTUKA BHUa U MOIMYJISAIIUN
71 Co00111eCcTBO OPraHu3MOB — OHOIICHO3 1 mem map
72 DKocucTeMa Kak OTKPBITasi CUCTEMa 1 mexm map
KpyroBopot BelecT v MOTOK 3HEPTUU
73 2 Hes Map
B DKOCHCTEME
74 OCHOBHBIE TTOKA3aTeNI YKOCUCTEMBI 2 Hex Map
75 DKOJIOTMYECKUE TUPaMUIbl 2 Hex Map
76 H3meHeHus coo0111ecTB — CYKIIECCHH 3 Hen mMap
[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
77 03€ep U peK. DKOCUCTEMBI MOpeH U 3 Hex map
OKEaHOB
[TpupoaHbIe 5KOCUCTEMBI. IKOCUCTEMBI
78 . 3 Hen Map
TYH/JIp, JIECOB, CTEMEH, MyCThIHb
AHTPOITOTEHHBIE YKOCUCTEMBI
Ypboskocuctemsl. [Ipaktuyeckas
79 4 wen map
pabota «3ydeHue u onvcanue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
80 OCHOBHBIX B3aMMOJEHCTBUIM 0.5 4 ey Map
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHn3Mbl BO3/IEUCTBUS 3arpsI3HEHAN
Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
81 4 uey Map

OpraHU3MEHHOM, TOMYJISAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX




Konrtponbras padora 7 «CoobiiecTsa u

82 2 Hen armp
OKOJIOTHYCCKHUE CUCTEMBD»
buocdhepa — obmertanerapHas

83 2 Hep anp
o0ostouka 3eminu

84 Yuenue B. U. Bepnaackoro o 6uochepe 2 Hen amp
3aKOHOMEPHOCTH CYIIECTBOBAHUS

85 3 men arp
ouocdepsr
KpyroBopotsl BeiecTs u

86 3 Hep amp
OMOTCOXMMHUYECKHE ITUKITBI
3oHanbHOCTH Ouochepbl. OCHOBHBIE

87 3 Hep arp
OHOMBI CyIIn
YcroitunBocTh OHocheps

88 4 men anp
DKOJIOTUYECKUE KPU3UCHI M MX TIPUIUHBI

89 KonTposbHas padora 8 «bruocdepar 4 wen amnp

90 BosneticTBue denoBeka Ha 6uochepy 4 mep amp
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

91 . N 1 Hex Mas
PaCTUTENBbHBINH U )KHBOTHBIA MU

92 OxpaHna npupo/sl 1 Hen mast
OCHOBHBIE TIPUHIIUTIBI YCTOWIHUBOTO

93 1 Hex Mas
Pa3BHUTHS YEJIOBEYECTBA U TIPUPO,IBI
PannonansHOE MpUPOONIONIB30BAHHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 2 Hex Mas
pazHooOpa3zus 3emin
O6o061eHne o Teme «MUKPOIBOIIOIHS

95 .. 2 HeJ Mas
U e€ pe3yNbTaThD)
O6061menue o TeMe «Makpo3BOTIOLUS

96 2 Hen Mast

U €€ pe3yJabTaThl»




O606menne o teme «IIpoucxoxaeHue

97 1 3 Hen Mad
Y pa3BUTHE KU3HU Ha 3eMIIe»
O606menne o Teme «IIpoucxoxaeHue

98 1 3 He Mas
YeJI0BEKa — AaHTPOIIOTCHE3)
00001eHue 110 TeMe «DKOJIOTUSI —

99 HayKa O B3aMMOOTHOIIICHHSIX 1 3 Hex mast
OpPTaHU3MOBY
0000mmenue mo teMe «Oprasu3Mel U

100 = p 1 4 gen mad
cpea OOUTaHHUs
O060061IeHrE 10 TEME «DKOJIOTUSA BUIOB

101 = N A 1 4 wen Mag
Y TIOITYJISIIIHIA
0000mmenue o teme «buochepa —

102 = bep 1 4 Hen Mas
rio0anbHasg Y3KOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpPaMMBbI CpeHero
TpeOoBaHus o01mero odpasoBanus

CdopMupoBaHHOCTh 3HAHUI O MecTe M poJid OMOJOIMU B CUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHuu COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, B TO3HAHUU 3aKOHOB IPUPO/IbI
U PpELlEHUM  JKU3HEHHO  BAXHBIX  COLMAIBHO-ITUYECKHX,
1 HKOHOMHMUECKHUX, SKOJIOTHYECKUX MPOOJIeM YeIOBEUEeCTBa, a TAKXKE B
pEIIEHNH BOINPOCOB PALMOHAIBHOTO IPHUPOAOIOJIB30BaHUSA, B
(OpMHUPOBAHUM LIEHHOCTHOI'O OTHOIIEHUS K IPHUPOJE, OOILECTBY,
YeJIOBEKY; O BKJIJIe POCCUICKUX U 3apyOekKHbIX YUEHBIX — OMOJIOrOB

B Pa3BUTUC OHOJIOrHHU

Bnanenune cucremoil 3HaHWME 00 OCHOBHBIX METOJAaX HAYyYHOTO
NIO3HAHMS, UCTIOJIb3YEMBIX B OMOJIOTHYECKUX MCCIECIOBAHUSAX JKUBBIX
O0OBEKTOB M DJKOCHCTEM (ONHCaHWE, HU3MEpPEHHE, IPOBEJIECHUE
Ha0JI0/IeHUH); coco0aMy BBISBJICHUS U OLIEHKHM AHTPONOTE€HHBIX
U3MEHEHHH B IIPHPOJIE.

2 YMeHue BbIIBUTaTh TUMOTE3bl, IPOBEPATh UX HKCIIEPUMEHTAIbHBIMU
cpeacTBamu, (opMynaHpys Ieidb HCCIEIOBAaHUS, aHAJIU3HPOBATH
MOJIy4EeHHBIE PE3YJIbTAThl U JIJIaTh BHIBOJIBI.

BbisiBieHHE 3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMU,
00BSICHEHHUE TTOTyYEeHHBIX PE3YIHTaTOB U (HOPMYITUPOBAHHE BHIBOJOB

C UCITOJIb30BAHUEM HAYUYHBIX HOHSITI/II\/JI, TGOpI/IfI " 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHX 3HaHMM, KOTOopas
BKJIFOYAET: OCHOBOIIOJIAraloIre OMOJIOrMYECKUe TEPMHUHBI W TTOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHbI UIMMYHHTET,
OvocuHTe3 Oelika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICJICTBEHHOCTD, M3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Ouonorudeckue Teopuu: kierouHas teopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIBHO-CEIEKTUBHOIO UMMYyHHTEeTa [1.
Opnux, N.1. MeynukoBa, XpOMOCOMHAasl T€OPUs HACJIEACTBEHHOCTH

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHA, CHUHTETHYECKAs TEOPUS DSBOJIIOLHUH, TEOPUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOTr000pasusi U MPOUCX 0K ICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss redoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjaeAcTBeHHONM wu3MeHunBocTd H.M. BaBmioBa; reHeTHYeCKOTro
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa FO. JInbnxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCE,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHo A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpouneccaMu M ABJIICHUAMU, ACIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B SKOCUCTECMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHUEM U
(GYHKLIMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHMi, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKIOB  OpPraHU3MOB; JTanmaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  TpoIeccaMd  SBONIONMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BeIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MMPOTCKAIOIIUX B OpTraHHu3Max paCTCHI/II\/'I, KHUBOTHBIX MW YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Me03a, TaMeTOreHe3a, sMOpHorenesa, HocTaMOPHOHATEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[006pa3OBaHI/ISI; BJIMAHUA OBWIKYIIUX CHII
DBOJIONMK HAa TeHO(OHA  MOMYJSALUHU; PHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMUpOBaHHOCTh YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT H DJYKAPHOT; OJHOKJICTOYHBIX |
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTrE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U IHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHHS, PAa3BUTHS U
Pa3sMHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB JSKOCHCTEM, aHTPOTOTEHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

YmMenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJOTHYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBS3U
OpraHW3MOB U Cpeibl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usi BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKaHUsI, HHTEPIPETUPOBATH ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI00anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

1.1

1.2

CoBpemeHHass OWOJOrHs — KOMIUIGKCHAs Hayka. buonormdeckue Haykd u
u3ydyaemble UMHU npoOiembl. DyHIaMEHTAIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayeHue OMoNOTMU B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTunbl mupa. [lpodeccun, cBszannbie ¢ Ononorueil. 3HaueHne OMOIOTHUU B
MPAKTUYECKOW JESATEIbHOCTA YEJIOBEKA: MEIULMHE, CEIIbCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC ITPUPOAbI

JKuBble cucreMsbl Kak nmpeaMeT u3ydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM:
eIMHCTBO XMMHUYECKOT'O COCTaBa, JUCKPETHOCTh M LEIOCTHOCTD, CIIOKHOCTH U
YIOPSIIOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTH, caMOOpraHu3aIHs,
CaMOBOCIIPOM3BEJICHHE, PA3PAKHUMOCTh, U3MEHUYMBOCTh, POCT M Pa3BUTHE.

YpOBHM OpraHu3ally KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KJIETOYHBIH, TKAaHEBBIH,
OpraHU3MEHHBIH, HOMYJIALIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH
(ObuoreonieHoTnyeckuii), 6uochepnspiil. [Iporeccrl, MpoUCXOAIME B KHUBBIX
cucremax. OCHOBHbBIE TIPU3HAKH >KUBOTO. JKHM3HBb Kak (hopMma CyIIECTBOBAHUS

MaTepuun

1.3

2.1

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMarusauus, MeraaHanus3. lloHATne o0 3aBUCMMOM M HE3aBUCUMOMU
nepemeHHoN. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM M €€ TOCTOBEpHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
IIprunHBI UCKa)KEHUS PE3yIbTATOB dKCIEpUMeEHTa. [[oHATHE cTaTHCTHYECKOTO

TECTa
Knerka kak Ononorudeckas cucrema

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Mertoapl  MOJIGKYJISAPHOHW M KJIETOYHOHM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomatorpadusi, 3ekTpodopes, METOI MEUYEHbIX aTOMOB, qu(depeHIraTbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK




2.2

2.3

XHUMHUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHTHL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIIUHU OEITKOB.
VYrneBoabl. MoHOcaxapuapl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUBI.
OOmuit TUTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlunuael. ['mppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamust aunmumaos.
Tpurnuuepunsi, dpochomunuabl, BOCKH, crepouasl. buonornyeckue GpyHKIuN
mumuaoB.  OOmme cBOICTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTy. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitras cimpanb. MecroHaxoxienue u ononorndeckue ¢pynkimu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Gpynkiuun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, UX (DYHKIIUA
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJT

Tunbl  kieTok: »ykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTuueckoi kieTku. Kietounas cTreHka OakTepuil M apXei.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOLIEHO3aX.

Crtpoenre 1 QyHKIIMOHUPOBAHHUE DYKAPUOTHYECKON KIIETKH. [lmazmaTmueckas
MeMOpana (razmanemma). CTpyKTypa ria3MaTuieckoid MeMOpansl. TpaHcopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGota HaTtpuii-kaJineBoro
Hacoca. DHOIMTO3: MUHONKUTO3, (paroruro3. Ik3o0muTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHONU CTEHKH PACTECHUA, TPHOOB.

[Mutorumasma. Llurozons. Llutockener. /[Bmxenue nuromiaazmbl. OpraHousl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBl KIIETKH: HJHAOIUIA3MaTHUYECKas CETh

(BIIC), anmmapar "osnbkuU, TU30COMBI, UX CTpoeHHE U QpyHKIMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmagkuit
(arpanymsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekpetopHas (yHKuUUS
annaparta ['onpmxu. TpaHcnopT BemlecTB B KieTke. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHbIE  IJIACTUIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouabl kinetkun CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunamenTsl. MpblIIeUHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdYeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTproIs.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiit 6enkoBbiii MaTpukc. IIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTeNbHOMH, )KUBOTHOM, TPUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YyacTiue Kuciopoja B 0OMEHHBIX
nporeccax. JHepreTuueckoe obOecriedeHue KieTku: npeBpamienue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIHil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnunst (pepMEHTOB OT HEOPraHMYECKUX KaTalau3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B Kietke. PotocuHTre3. Poib
XJIOpOIIacToB B mpouecce ¢orocunTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpasue OpraHMU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuH, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUCHHUE XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxenus. IlpoaykTel OpokeHuss U uX
HCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoau3 — 6€CKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUI B
mporeccax — OWOJIOTMYECKOTO  OKHCIeHusa.  llukinyeckue — peaxiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0O MyTH 0OMEHa

BEILIECTB Iepes aHadpOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — WHGOpMAaIUu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPUIIIIMKA: KOMIUIEMEHTAapHOCTh, AHTHUIAPAJUICIHHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus OuocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zanys reHoMa y IpoKapuoT U dyKapuoT. Perysiiusi akTHBHOCTH TC€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekeTouHble OPMBI KU3HU M OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )kuBoTHbIX, pacteHuii. CITNJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounplif 1uxn, ero mnepuoisl M perymauusa. HMurepdaza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku x
nenenuto. IlpecunTeTnyeckuil  (MOCTMUTOTHYECKUM), CHUHTETHUUECKUH W
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm pernkanuu JJHK. Xpomocomsl. CTpoenue xpomocoM. Tenomepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lonoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIIECCHI.
Tunsl muTo3a. Kapnokunes u nuTokuHe3. buonorndeckoe 3Ha4eHHE MUTO3a.
Perynsanus muToTMYecKOro nukia KieTku. IIporpammupyemas kineTouyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJIorHyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBLIC OPTraHU3MBI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBble kineTku, wid ramersl. Meiio3. Cranuu
Meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. Iloj0BbIE *Kelne3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CriepmaroreHe3 M OOTeHes3.
Crtpoenne moyoBBIX KIETOK. OIUIOOTBOPEHHE M SMOpPUOHAJIBHOE pPa3BUTHE
AKHBOTHBIX. CrocoObl  OIUIOZOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.
ITapTeHorenes.

WnpuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu s3MOpuoreHesa
KMBOTHBIX (Ha mmpuMepe JIsarymkH). Apoonenne. Turbt apodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apO/bIIIEeBbIe JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiia (3MOpHOHANbHAsT HMHIYKLIMSA). 3akiajka IUlaHa
CTPOEHUS KMBOTHOTO KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3JIMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpumoHaneHBI mepuoxa. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y O€ClO3BOHOUHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSMOrO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUbl pocTa )KMBOTHBIX. DaKTOPbI
perysisuuu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKka. [leproabl OHTOreHe3a yelioBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DEryJsiiuud OHTOI€HEe3a y pAacCTeHUH WU

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATHSI W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHBII)'I )51 peuecanHHﬁ IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupytoiiee ckpemuBanue. [IpoMexxyTouHbId XapakTep HacjieI0BaHUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CuemnnieHHOE
HACJIeIOBAaHUE T'€HOB, HAPYUICHHUE CIEIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid nojl. ['enernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeu3M. B3auMoaelcTBHE HEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHotuna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MEHYMBOCTh. Pomb  cpensl B (OpMHUpOBaHUU
Moan(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalIMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T€HOTUIMYECKOHM W3MEHUMBOCTH.
Buibl reHoTHIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MYTAI[HOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranuoHHas U3MEH4YUBOCTb. BBl MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUW. SIlepHBIE M LUTOIIIA3MATUYECKHUE
Mytanuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEICTBEHHOMN
m3menuuBoctn  (H.W. Basuios). BresnepHas  U3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl H3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OJM3HELIOBBIH, IIMTOrCHESTHYCCKHI, MONYJISIITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIOI0KEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYeHHe
H.M. BaBwioBa 0 IeHTpax MPOMCXOXKICHUS M MHOT000paszusi KyJbTYpPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl cenekKnMOHHON paboThl. McKycCcTBEHHBI OTOOp: MAaccoBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeneil mo moromMctBy. OTOOp MO T€HOTUIY C IOMOLIbIO OLEHKH
(eHoTHna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanuoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTypHBIX (opM
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbIX JIHK 17151 momydyenust ucxoiHOro Marepuana ajsi CeJIeKIHH.
[lomyuenne nomuruionoB. BHyTpuBHIoBas rubpuanzanus. bianzkopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuanzaius. [lpeononenue OGecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTHUKA. TpaaullMOHHAs OUOTEXHOJIOTHS:
xjie0oneyeHne, TIMOMy4eHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHpoBanue pekoMOuHaHTHBIX JIHK. [locTmkennss u mepcreKTHBBI
XpPOMOCOMHOW UM TEHHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema U MHOTOOOpasue OpraHMuecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE IPUOBI, OJJHOKIETOUHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIllUTa Y OAHOKIETOUYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoOrokneTounble  pacreHus. B3auMocBA3bp  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMH M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbI€ ¥ FeHEpaTUBHBIE OpraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUkeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lornomenue BOXBI, YITIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pactenusmMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHu. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3apaxuMocCTh U perynsanus y OpraHu3sMoB. Pa3apakuMOCTh U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€E BellleCcTBa M X 3HAUCHHE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBsA3p YacTei MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 11enoe. 'omeocTas. TkaHu )KMBOTHBIX U YellOBeKa. TUITBI
JKABOTHBIX TKaHEH: JSMHUTENHaAIbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

OpraHsbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Iutanue kuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pIxanue >kuBoTHBIX. KoxkHoe npixanue. XKaGepHoe

U JIETOYHOE JbIXaHUeE.
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JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHas cUCTEMa YelloBeka. MexaHu3M
BEHTWISALMKM JIETKUX Yy NOTHL M MIEKONMTAOUMX. TpaHCHOpT BeLIeCTB Y
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTeMa  TIO3BOHOYHBIX  KHMBOTHBIX. Kpyrum
KpOBOOOpAIICHUs. DBOJIOLUUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbl [T03BOHOYHBIX >KMBOTHBIX. Bbllenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTEIILHON CHUCTEMaMu. BrizieieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb U peryisius y opraHu3MoB. Pa3apaxuMocThb y OJJHOKIETOUHBIX
opranu3zMoB. Takcucel. PazgpaXmMocTh W perymsinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssiius y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTnenbl. ODBOJIIOLMOHHOE YCIOXXKHEHHE CTPOEHHUS
HEPBHOH CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm misi 3p¢GeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €10 310POBLEC

Opransl ¥ CUCTEMBI OpraHOB 4enoBeka. OTAeIbl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnexc u pednexkropHas ayra. besycinoBHbie 1 yCIOBHBIE pedIeKCh

3ammTa opranusma ot 6ose3neil. mmyHnHas cucrema denoBeka. KieTouHsiit u
rYMOpaJbHBIA MUMMYHUTET. Bpoxn€HHbll, npuoOpeTEéHHbIN crennduyeckuit
uMMyHUTET. Teopusi KIOHaJIbHO-CEeJIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema u €€ oprasbsl. Ceplie, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

Hpixanue 4yenoBeka. Jluddysuss ra3oB depe3 MOBEPXHOCTb  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbpHas IOBEPXHOCTh. Perymsuus

nbIxanus. [[prxaTenbabie 00bEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUILEBAPUTEIBLHOTO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HeppoHa. PuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedHas cucteMa. CKeleTHBIC MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS ONOJIOTHs. 3HaUeHHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsauus kak 3jIeMEHTapHas €AMHMIA 3BOMOLUU. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpas3usi U CTPYKTYpbl Momyisiuuid. V3meHeHnue
reHo)oHAa MOMYJSALUUU KaK 3JEMEHTApHOE SBOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIOLMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHApaBJIEHHbIE W3MEHEHHsS 4YacToT ajulesel B momymauusx. O¢dext
OCHOBATEIIS. Murpanuu. M3onmsauma  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OHMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIil 0TOOp — HampaBisoumii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOT0 0TOOpa: ABWXKYIIUN, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIMMA
(nu3pyntuBHbi). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3y/lbTaT  MHKPOIBOJIOIMH.
Bo3HukHOBeHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  ApomMopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTb
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBanue Kak pe3yibTar
MUKpPO3BOJIONMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIU3AIH,

TI/I6pPI,Z[I/I3aI_[I/I$I). I{J’II/ITCJ'IBHOCTL 9BOJJIIOLIUOHHBIX ITPOLECCCOB.
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MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb 3BOMIOIIMOHHON OMONIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasus. MUKPOIBOIIOLUSA U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHn3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CHOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYEeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIBHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIE OpTaHBL
PynumenTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYEHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHBIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TpaBhia) HBoONHH. HeoOpaTuMOCTh IBOJFOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS KU3HU Ha 3emie. AOHUOreHe3 W
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHMS KHM3HM M €€
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3TaIlbl HEOpraHuueckoi sBomoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMUS. XUMHUYECKass 3BOMIOLMA. AOUOTEHHBI CHHTE3 OpraHMYecKuX
BemecTB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosnMepoB n3 MoHoMmepoB. KoanepBarnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reHetnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'unbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust u e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavansHele Tansl opranndeckoi 3Boatonnd. [losBienue n 3BOFOLMS MTEPBBIX

KJIETOK. OBomonus Mertabonn3ma. BO3HHUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[poKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOUOreHe3). DBOIIOLHUOHHOE MPOUCXOKICHHUE
BUpYycOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuit Ha cymy. [losiBieHue CHOpOBBIX pacTeHUH M
3aBoeBaHue MMM cymH. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
Ttunos. [lepBrie XOpA0BbIE )KUBOTHBIE. ZKU3HB B BOJIE€. DBOJIIOLNS I03BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTMUTAOINX H
ntuy. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTepOo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHl mpounuioro. [lpuumHel u
CIIEJICTBUSL MAacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKHUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOMCXO0KIEHUH YeoBeka. COBpEeMEHHbBIE HAyUHbIE TEOPUH.
CxozcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTUYECKHE, (hbU3M0JI0TO-0MOXUMHYECKHE,
noBefeHueckue. OTiMuus yenoBeka OT JKUBOTHBIX. IIpsmoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOH
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKUE, COLMANIbHBIE.
CooTHolleHrne ONOJOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YenoBek yMenbld, NEepBbIE HM3TOTOBIEHUA OpyAuMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reiaensoeprckuii — oOIuil MpeloK HeaHAepPTaIbCKOrO YeloBeKa M YeJoBeKa
pazymHoro. YenoBek HeaHAEPTAIBCKUM KaK BHJ JIOJEH XOJIOIHOTO KJIMMAaTa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEJIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYISIMAX
4enoBeKka. MyTallmoOHHBIN nporiecc U noauMopdusm. TlonyasimoHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpoujHasi (PKBATOpUAIbHAs), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusl 4eaoBeKa MO IUIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSAM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl U napeiida reHOB Ha Mopdonorui u

(bl/I3I/IOJ'IOFI/II-O YCJI0BCKa

OKOCHCTEMEI U Mpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pa3nens! u 3agaun sxostoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY>KaIOIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropos. IlpaBuio
munumyma (K. [Inpenrens, 0. JIu6ux). TonepanTHOCT. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBrue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHUTHajbHas poJb CBETA.
DOTONEPUOIU3M.

TemnepaTypa kak »skojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacrteHHM K
NoJyIepXaHuto BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPEaX.

buonornueckue putmbl. BHemHue M BHyTpeHHHE pUTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




JKuznennsie Gpopmbl opranu3moB. [lonsatue o xxu3HeHHo# popme. XKuzHeHHBIS
(OpMBI pacTeHUM: JEPEeBbs, KyCTAPHUKHU, KYCTAPHUIKU, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropel. Buabl OMOTHYECKUX B3aUMOACUCTBHIA: KOHKYPEHITHS,
XHUIIHAYECTBO, CMMOMO03 1 ero gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aMMOACHCTBHIA ISl CYIIECTBOBAaHUS OPraHU3MOB B Cpele

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsnus kak Ouojoruueckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, pu3HUecKiX 0apbepoB U OCOOCHHOCTEH
O6uoJIoruyu BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISALHIM.
OcHOBHBIE TOKA3aTeIM MOIMYJSLUN: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykTypa nomyiasiuuu. OneHKa 4YHMCIEHHOCTH IOIIYJISALHH.
JluHaMyKa MOMyJsIuyu U €€ peryisinusa. buoTu4ecKkuii NOTeHIUAN MOIMYJIALHH.
MopenupoBanne aAuHaMUKKM —nonyiasanud. KpuBele pocTa  YHCIEHHOCTH
nonyisiuuy. Kpussle BepkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POIIb
(GakTOpoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUnoB (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruyuncona. PasMepsl dKkosornueckou
Humu. [ToreHnuanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  >KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOIHBIX BUJIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHATIBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010k 3kocucteM. [louBsl U miIbl B 3xocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoayKuus. DKOJIOTHYECKHE
MUpPaMH/Ibl YUCeNl, OMOMAaCChl U YJHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX IIPUYUHBI. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasnooOpasume ©  HOJNHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOION€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Paznnuus Mex a1y aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢iopa
u (ayna. CunHanTponmszauus TOpOJCKOH ¢ayHbl. buonorumueckoe u
XO3ICTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.
[TepeHoC PHEPrUM U BEUIECTB MEXKTY CMEKHBIMH SKOCUCTEMAaMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocra. JKupoe BeriecTBo 6uochepsl U ero PyHKIHH.
3aKOHOMEPHOCTH cymiecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOCheEephl Kak
rnobanpHOM  dKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIbI (yriepona, as3ora).
PutmuaHOCTS siBIIeHUI B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE W IIMPOKOJMCTBEHHBIE Jeca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS KHUBBIX CHCTEM, OIIEHKA MX PECYpCHOTO TMOTEHIHMANA U

O6uocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HEHHE BOIHOM CpeIbI.
Oxpana BOJIHBIX pecypcoB. Pazpymnienne nmoussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOINIOT€HHOE BO3/EHCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Bboranmnueckue caapl U 300J0THYECKHE TTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonorudeckue cucremsl u mporeccsr; 10 kimacc. yriayOiaeHHoe

oOyuenne TepemoB A.B., IletpocoBa P.A. O61iecTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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