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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayo6néunoro ypoBHs usydenust (10—11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECTeCcTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusM DPI'OC COO mnpoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, cpeHUM TTPOPEeCCUOHATIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpoQopUeHTAIMENd OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMUsS, CBSI3aHHOTO C OUOJIOTHEH,
MEJIULIMHOM, 9KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOn€HHOM
YpOBHE, onpeaeiisieT o0si3aTesIbHOE (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUpOBAaHHME IO paszfeinaM ¢ TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHyeT MOCIEA0BATeIbHOCTh M3Y4YEHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIONIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (DOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzaruu  TpedoBanuit DPIOC COO K TMUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOpMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOW  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OHUOJOTHUYECKOTO O0O0pa3oBaHMsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.
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VYuebnsiii npeamMer «buonorus» Ha ypoBHE cpegHEero obmiero oopasoBaHUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KHMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJOTUH, SMOPHOJOTUU M OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUU, FIBOIOIMOHHOTO YYSHUS U YKOJIOTHH.

N3yuyenue yudeOHOro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsIX  CpPEIHETO
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro cojJiepKaHusl COCTaBIIsIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUA MOJdy4YalOT pa3Buthe. Tak,
pacIIpeHbl W YIUIyOJeHbl OWOJOTHYECKHE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTMYE€CKUE CBEJICHUS TPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOXHO MCIOJIb30BATh KaK OPUEHTHUPHI JJIs MOCIEIYIOLIEro
BbIOOpa mnpodeccun. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUU
bu3UKY, XUMUH, Teorpadru 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMy mnpenmery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBI ¥ OSBOJIIONMOHHBIA TOAXOABI K HW3YyYEHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBbIX
CUCTEM Pa3HOTO YPOBHS OpTraHU3AIMH, BOJIOIMHI OPTraHUYECKOTr0 MUpa Ha 3eMIie,
COXpaHEHHUs OMOJIOTUYECKOro pa3HooOpasusi TutaneTtsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJIEKYJIPHOW M KJIETOYHOW OHOJIOTMH, AMOPHOJIOTUU U
OWOJIOTHN PA3BUTHSI, TCHETUKU W CEJCKIUH, OMOTEXHOJOTUA W CHUHTETHYCCKOU
OMOJIOTHH, aKTYaJU3UPYIOTCA 3HAHUS OOYYarOMUXCS MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIONHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHHUE
OOyYarOIIIMMHUCST OMOJIOTHYCCKUX TCOPUH M 3aKOHOB, WJICH, IPUHITUIIOB W TIPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOTOO0pa3MM W OCOOCHHOCTSX KJIETKHU, OpraHWu3Ma, IOIMYJISIUH,
OWMOIIEHO3a, SKOCHCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHKCHHUSIX, COBPEMECHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCIEKTaX OMOJOrMYeCKUX 3HaHUM. [[ns
pa3BUTHSL M TOAJAEpKaHUS HHTEepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTETHHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COJEPKAHUHU TPOTPAMMBI



JenaprameHT oOpa3oBanus AxMuHHCTpaumu T. EkatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa30BaTeIbHOE YUPEXKACHUE CpeHsist obueoOpa3oBarenbHas mkonaa Ne 36 um. M.I1.Oaunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX B SKOJIOTUIECKUX TIPOOIIEM.

[enps uzyuenus yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00acTu
npo(hecCHOHANBFHOM JESITeNbHOCTH, CBSI3aHHOM C OMOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3a1a4:

OCBOCHHE OOYYarOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3sMM MU OCOOCHHOCTSX OHOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONYJIALHMs, BUA, OMOTeOLEeH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMCHHBIX MCCIICTOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHUE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMHU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTUM, SMOPHOJIOTUU U OWOJIOTMH pPAa3BUTHS, TEHETHKU U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UcceNoBaHUM B JabopaTopud W B mpupone (HaOmoleHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBIaficHHe OOydYaloIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIOJIB30BATh OMOJOTHYECKYI0 HH(OPMAIIUIO; TOIH30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢ COIMAIBHO-IKOHOMUYECKUMHU M  HKOJOTHYECKUMU
npoOjeMaMu 4YeIOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH I10
OTHOILICHUIO K OKpPYXKaloIIelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MIOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH M  COONIOAATH  MEpPBI
npodritakTHKY WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YYAIONIUXCSI HHTEIJICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIIAIOMIUMUCS OTKPBITUSAMH ¥ COBPEMEHHBIMHU
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UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHei
OMOJIOTHYECKOTO WCCJICIOBAHMSI, MIPOBEICHHUSI AKCTIEPUMEHTAITLHBIX
WCCJICIOBAHNM, PEIICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YyYaIOUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphl TIOBEIACHUS B IPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
MPUPOOIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbS U 370POBbs
OKpY)Karolux Jrojed (coOmoneHuss Mep NpoMIakTUKu — 3a00JieBaHUM,
obecrieueHne 0€30MACHOCTH JKHU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHHE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
VHIMBUTyaJbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocJeayronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO01iee 4yncIo 4YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha YTITyOJICHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 kinacce — 102 gaca (3 yaca B HEZIENO).

OT60op opraHu3arMoOHHBIX (OPM, METOJIOB U CPEJICTB OOyUCHHS OHOJOTHU
OCYIIECTBIISIETCSL ¢ YYETOM CHenupUKU ero COoJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHWS B  OpTaHMU3AIUAX  CPETHETO
po¢heCCUOHATIBHOTO U BBICIIIEr0 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIIOBUEM MPU O0YYSHUH OHMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux pabot. Takxke ydactue
OOy4JaronMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4€OHO-MCCIIEI0BATENBCKUX PadoT,
TEeMaTHKa KOTOPBIX  OMPEACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX NMMPUPOIHBIX YCIIOBUH.
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COJEPXAHUE OBYUYEHUA
10 KUIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKu M HU3y4aeMble HUMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorued. 3HaueHHe OHOJOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJOBEKA: MEIOUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuel 1 cxembl: «CBsI3b OWOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX H3Yy4YeHHUE

JKuBble cuUCTEMBI Kak NpeaMer u3ydeHus Ouonoruu. CBOMCTBa >KHMBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTb M IE€JOCTHOCTb,
CIOKHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHv3alld HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUIOBOH, 3KOCHUCTEMHBIN
(Ouoreouenoruueckuit), oOunochepupiii. Ilpouecchl, Npoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOTrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHumpoBanue »skcnepuMmenra. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OTEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
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pe3ynbraroB. [IpUunMHBI UCKaXEHUA PE3YJIbTATOB JKcnepuMeHTa. [loHATHe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanumn

Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OPraHU3ALUU KUBOU
npuponab», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosmsl
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuuyeckass padora «lcronp30BaHWE pa3iMYHBIX METOJIOB IPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuUBOro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvrnas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabnuipl u cxeMbl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBuTHs METOA0B MUKPOCKOIIUID.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aekTpodope3, auddepeHaIbHoe EHTPUGYTHUPOBAHUE,
[TLIP)».

Tema 4. XumMmunueckasi OpraHu3anusa KJIeTKU

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
posib. POsib KATHOHOB M AHUOHOB B KJIETKE.
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Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMHMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTyphl O€KOBOW MoOJeKynbl. [lepBuunas
CTpyKTypa Oenka, TMeNnTHIHas CBS3b. BTopuyHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukamuss — OGenkos.
buonorudeckue GpyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XUMHUYECKHE CBOWCTBA  YIJIECBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccubukaiys TUIUI0B.
Tpurnunepunbl, QocPoaumnuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnortsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupainb. MecronaxoxaeHnue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIMH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowbi eenomuky, mpancKpunmoMuKy, npoOmeoMuKHu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMosekyid. Mooenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunme3 6UOMONEKY U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauun

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy, «CTpoeHre MoJieKyn JHUnuaoB», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIIBI0O KaYECTBEHHBIX
peaKIuii».
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Jlabopatopnas  pabora  «lccienmoBaHue — HYKJIEMHOBBIX  KHUCIOT,
BBIJICTICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue U QyHKIMH KICTKH

Tunsl KJIETOK: DJyKapuoTHYecKas M Ipokapuotruyeckas. CTpyKTypHO-
GbyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapruoTuueckon kieTku. Kinerounast creHka Oakrepuil U apxe.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (yHKIIMOHHPOBAaHHE AYKapUOTUYECKOU KJICTKH.
[Tnasmatuueckass MeMOpana (miazmanemma). CrTpykTypa IJIa3MaTU4YeCKOU
MeMOpaHbl. TpaHcIOpT BELIECTB Yepe3 IMIa3MaTUYECKyl0 MEMOpaHy: NMacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomymponunaemocts MeMOpanbl. Pabota Harpuii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, ¢daronuTo3. DK3ouuTo3. Kierounas
creHka. CTpyKTypa U QyHKIHMH KJIETOYHOM CTEHKU pacTeHUi, TpUOOB.

[urtomna3ma. [{uto3one. [lutockener. [IBrmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBbIE OpPraHouibl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbmxy, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiETKH. CTpOeHue TpaHyJIpHOTO PETUKYIyMa.
Mexarnusm nanpasnenus oeaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [Inaakuil  (arpaHyssipHbIA)  SHAOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposeka bOenxkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosin pactuTesbHbIX KiIeTOK. Kiietounbiii cok. Typrop.

[TomyaBTOHOMHBIE  OpraHOWIBl  KJIETKH:  MHUTOXOHIPHH,  TJIACTH]IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMHA MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKapHUOT.
XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTCHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpPTraHOHUIOB KJIETKH. Pubocompl. IIpomesrcymounvle Gunamenmol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KueTodynbrit
neHTp. CTpoeHHe W JBUKEHHE JKTYTUKOB M peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.
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Anpo. O6osouka siapa, XpOMATHH, KapUoILia3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHbiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoioKEeHHE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHolt 00040YKU 6 Mmumose. HoepHvili
MpAaHCnopm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTkn», «CTpoeHue
JKUBOTHOU  KJIETKW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CtpoeHne
MHUTOXOHAPUWY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepuanibHbIX KIETOK.

JlabopatopHass padora «l3ydeHue CTpPOEHHsI KIETOK pa3JIMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3ydueHune CBOMCTB KJIETOUYHON MEMOpPAHBI».

JlabopatopHass paGora «lccnenoBaHue 1azMonMs3a M JEIIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX.

IIpakTnueckass padora  «/3ydeHue  [OBUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHUe JHEPIHU B KJIETKe

AcCUMWISILIMS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbl oOmMeHa
BEIIIECTB: aBTOTPO(MHBIA M TeTepoTpO(HBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
npoleccax. OHeprermueckoe ooOecrnieueHre kieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakiui KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AnokcueenHbvlli U oxcuceHHvlll homocunme3 y obaxmepuii. Ceemocobuparowue
nueMeHmbvl U NUCMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpoImiacToB B IpoLecce
dotocunteza. CBetoBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (POoTOCHHTE3a. BiusHUE pa3inuHbIX (PaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.
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XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUuUIUpyromue OaKTepuH, Kele300aKTepuu, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpraHU3MBl. Orarbl YHEPreTUYECKOTO oOMeHa.
[TogroroBuTeNnbHBIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okuclieHUEe, WIH KIETOYHOE JbIxaHue. Poiab MUTOXOHIpUil B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopanno2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMeHa BelleCTB nepe aHadpoOHbIM. DP(HEKTUBHOCTH YPHEPTETUUECKOTO 0OMEHA.

JlemoHcTpanuu

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «IHEpreTuuecKuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass  padora  «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajasbl)».

JlabopaTopnasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U IBIXAHUS.

Tema 7. HaciencrBsennast uHGopmanus 4 peaju3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOIO CUHTe3a. Peanusanus HacineAacTBeHHOW MHpopmManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJLIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTtese Genka.
VYcenoBust O6uocunTeza Oenka. KomupoBanue amuHOKUCIOT. Ponb pubocom B
OonocuHTese Oerka.
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Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsinus aKTUBHOCTH T'€HOB y MPOKapuoT. ['mmoresa
onepona (®. Kaxo0, K. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus oOMEHHBIX
MpoI1eCCOB B KieTke. KieTounslil romeocTas.

Bupychl — HekieTouHbie (OpMbI )KU3HU U 00JMraTHbie apa3uthl. CTpoeHue
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupychHbie 3a0oeBaHusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobwvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

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

Tabnuuel u cxemsl: «buocuHTe3 O€Nkay, «l'eHeTHdeckuil Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3maHue MOAEIH BUPYCA.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounsrii 1uki, ero mnepuoiasl u perynsnus. WMurepdasza u MUTO3.
Oco0OeHHOCTH TMpolieccoB, MpoTeKaIMux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrernyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI ) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunare3 JIHK — perumkanwms. [Ipunnuner permmkanuu JITHK:
KOMIIJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUMNAPAJUIEIbHOCTD.
Mexanusm permkanuu JJHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeomMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTHIl. JIUIIOWAHBIA W
rariouaHbld  HaOOpBl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguu MHUTO3a U TPOUCXOISIINE B HUX

npoueccel. Tumnbl MuTo3a. KaproknHe3 U nUTOKMHE3. bronorndeckoe 3HadyeHUE
MHTO3a.

Perynsuuss mutoThdeckoro nukiaa kietku. [Iporpammupyemas kiaeTodyHas
rudesnp — arnomnTos.
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Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «l{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYUoOHUpOBaHUsl Kiemxu.

JdeMoHCcTpaMu

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOPEIIIKA JTyKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOIpenaparax».

JlaGopaTopnasi pabora «HaOmroieHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI M KUBHEACATEIbHOCTU  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJICTOYHBIE
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opranoB. Opranu3M Kak euHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIBl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHa,
MOKPOBHAs, TMPOBOJAIIAS, OCHOBHAasl, MeXaHu4eckas. OCOOEHHOCTU CTPOECHUS,
GyHKIMNA U PacoNOKEHHs TKAHEH B OpraHax pacTeHUH.

TkaHM XKUBOTHBIX U YEJOBEKA. THWIIbI KMBOTHBIX TKAHEHW: SIUTEIUAJIbHAS,
COCIMHUTEIbHAS, MbIIeYHasi, HepBHas. OcCOOEHHOCTH CTpoeHUs, (YHKIUH U
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbiE W TI'e€HEpaTHMBHbIE OpraHbl pacTeHuidl. Oprasbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U YeOBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XWBOTHBIX. HapyHbli M BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBmxkeHne  opraHm3MoB. JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM€0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOUYHBIX PACTCHHI:
TPONU3Mbl M HACTUU. JIBM)KEHHME MHOTOKIIETOUHBIX >XMBOTHBIX M YEJIOBEKA:
MbItiedHast cuctema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomeHnue BOABI, YIJIEKUCIOIO Tas3a W
MUHEPAJIbHBIX BEIIECTB pacTeHUAMU. [IuTaHue >KMBOTHBIX. BHyTpumnosoctHoe u
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BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. Jlpixanue xuBOTHBIX. {uddyszus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHOe apixanue. JlpixaTtenbHas IOBEPXHOCTb.
’KabepHoe u nérouHoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JIpIxaTenpHasi cucTemMa 4esioBeKa. MeXaHu3M BEHTWISIUUHM JETKUX y MTHI] U
MieKonuTaromux. Perynsmus apixanus. JprxateabHbie 00bEMBI.

TpaHcnopT BeEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOUYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnusi.

Brinenenne y opranusmoB. Belgenenne y pacteHuil. Bwinenenue y
KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbeigeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpPBI
OakTepuii M 1UCTHI MPOCTEHINIMUX. 3allUTa Yy MHOTOKJIETOYHBIX PaCTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKPOBBI M MX MPOU3BOJIHBIC.
3amuTa opranu3zMa ot Oojie3Hed. IMmyHHasi cuctema uenoBeka. KiieTouHblil u
TYMOPJIbHBIA MUMMYHHUTET. Bpokn€HHbIH U NpuoOpeTéHHBIN crenuduaeckuit
UMMYHUTET. Teopusi KIOHaIbHO-celekTuBHOr0o ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OpraHU3MOB. PoJib BpOXKAEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazmpaxxumocT W peryisindss 'y OpraHu3sMoB. PazapaxumMocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacteHuid. PocToBbIE BelIECTBA U X 3HAYECHHE.

HepBHasi cucrema u pediekTopHas peryisius y XKHUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKMBOTHBIX. OTIENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pednexropHas nyra. be3ycioBHbIe U ycIOBHBIE pe(IIeKCHI.
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['ymopanpHas perynsiuus W >HIAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anMocBsI3p HEPBHOM U SHAOKPUHHOW cucTeM. [ umnoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpau

[Toptper: U. 11. [1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTOKICTOYHBIC
Bogopocin», «bakrepum», «lIpocreiimmey», «Opranbl LBETKOBBIX pPACTEHHID,
«CuctemMbl OpPraHOB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHne JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucTtema», «/lpIxarenbHas
cucremMa», «HepBHas  cucrema», «Koxka», «MpblmieuHas  cucremay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«MmmyHnurer»,  «KuiledyHomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,
«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHUE THUIPHDY,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHast cuctema yenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJIHOKJIETOYHBIX
OpPraHu3MOB, MHKpPOIPENAPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHHUi, repOapuu
pacTeHHMl pa3HbIX OTHAEJIOB, BIJAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyAoBaHUE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOIO MMUTAHUS PACTEHUH,
pacHieTieHus Kpaxmasia u OelIKoB Mo IedcTBreM (GepMEHTOB, 000pYA0BaHHE /IS
JIEMOHCTPALMU OIIBITOB MO M3MEPECHUIO KU3HEHHOU EMKOCTH JIETKHX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHel paCTCHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoB: Oecrosnoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISIuS,
dbparmMeHTanus, KIOHHPOBaHUE.
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[TonoBoe pa3zmHOxkeHHe. [lonoBble KneTkW, miau rametsl. Meio3. Craguu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghocenesa. Craguum >MOpHOTEeHe3a
JKUBOTHBIX (Ha mpumepe Jisrymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOEHHOCTU JpPOOJEHUS MIEKONUTAIOIUX. 3apOJbIIIEBbIE JIHCTKH
(racTpynsinug). 3akiaJKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTel pa3BUBAIOLIETOCS 3apojbllia (SMOpPHOHANIbHAS WHIYKLHUS).
3akiiagka IUIlaHA CTPOCHHUS JKMBOTHOIO KakK PE3ylbTaT HEPaApXUUYECKHUX
B3aMMOJCHCTBUI TreHoB. BiusHue Ha 5MOpHOHANIbHOE pPAa3BUTUE PAIUYHBIX
(GakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButme ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3Ha4Ye€HHE NPSIMOr0 M HENPSAMOIO
pa3BUTHS, UX PACHPOCTPAHEHHE B Npupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
PEryJsIUU POCTA JKUBOTHBIX U YesoBeka. CTaguu mocTaMOpHOHAIBHOTO pa3BUTHUS
y JKUBOTHBIX U uesoBeka. [lepuoibl onTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne m paszputue pacteHuil. ['amerodur u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHU. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJiIliMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabnupl u cxembl: «BereratuBHOe pasMHOXKeHHE», «TuUIBI Oecronoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHUE SBTJICHBDY,
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«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomel», «l'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3Butue», «Pa3zButume wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpPENaparbl SHLEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTnueckass padora «BbIABICHME TNPU3HAKOB CXOJCTBA 3apPOIBILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIIUX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @pusa, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. Konsmosa, H. 1. BaBunora, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA WU PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JlemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIIUBAHUSD.

JlaGopaTtopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHngens — 3aKkoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
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3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpenMBaHud. [ unores3a 4ucToThl raMer.

AHanuzupytoniee ckpenpBanue. [IpoMexyTouHblil XapakTep HaclieJOBaHU.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CueruienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuemieHHoe
HACJIEJOBAaHUE T€HOB, HApYILICHHE CLEIUICHUS MEXIAYy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS TOIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTmueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak nenaocTHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
resa. MHOXECTBEHHBIM auienu3M. B3auMoaeicTBHE HEAUICNIBHBIX TI'€HOB.
KommniementaprHocts. Onmcras. [lomumepns.

['eHEeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTHYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTHUeCcKHE MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAlMK B TOKOJIEHUX KIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpo#l 3akoHbl Menpaens», « Tpetuit 3axoH
Mennens», «AHamu3upymollee CKpeluBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe INPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denomeka», «Kapuotun apozodmiby, «Kapuotunm nTuimby,
«MHOXECTBEHHBIN ajljIenu3M», «B3auMoaencTBue reHoBy.

O6opynoBanue: MOJAENIb JUIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
ruOpUJIOB TEPBOrO TIOKOJICHHS M PACIICIJICHUS MPU3HAKOB, MOJENb s
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAallMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IIpakTuueckass  paGora  «M3yyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».
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Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (GOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHBIE M KOJWYECTBEHHBIE NMPU3HAKU. Bu bl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psin u BapuauuoHHas kpuBas (B. Horamncen). CoiicTBa MOauduKalmOHHON
W3MEHUYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUITHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3aHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanyoHHas W3MEHYMBOCTb. BHIbI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYLUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue myTtanuu. COMaTHUYECKHUE W MOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanui. MyTareHel M WX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MenunBoctd (H.M. BaBumoB). BuesnepHass U3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 6
HAc1e008aHUU U USMEHYUBOCMU DEeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMoHcTpanuu

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

Tabnmuupt u  cxembl: «Buasl u3MeHunBOCTHY», «MoaudukanoHHas
W3MEHUYMBOCTEY, «KomOnHaTnuBHAS W3MEHYMBOCTE), «Meitio3y,
«OmnonoTBopeHuey, «I 'eHeTHYeCKHe 3a00IeBaHUs YeIoBeKay, « Buasl MyTarmii.

OO6opynoBaHue: XKHUBbIE U TepOapHBIC HK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKA

Kapuotun dyenoeka. MexayHapoaHas IporpaMMa HCCIEAOBAaHUS T€HOMA
yejmoBeka. MeTonbpl  M3ydyeHUsT ~TIE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYeCKHM,
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OJIM3HEIOBBIH, UTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HACleNCTBEHHOM MpepacioioKEeHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETHYECKOe KOHCYJIbTHUpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TEHEeTHYEeCKOTO Tpy3a». ITUUYECKUE acNEeKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
($bU3MYECKOMY U XMMHUYECKOMY 3arpsi3HCHUIO OKpY»Karolieu cpenl. ['enernueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpauun

Tabmuubl u cxemsl: «KapuoTun 4denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00IeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBICHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkunst OpranusMoB

JlomecTuKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALUH.
VYuyenue H. WM. BaBunoBa o lleHTpax mDpOUCXOXKIEHUS U MHOro00pas3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HacleacTBeHHoW wm3menHunmBoctTH H. WM. BasumioBa, ero 3HaueHue I
CEJICKITMOHHOM PabOTHI.

Metonbl cenekMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYQJIbHBIM. Orarnl KOMOUWHAIIMOHHOMI CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PagnanMOHHBIN U XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusMoB. Mcmnosib30BaHHE TEHOMHOTO pPEAAKTUPOBAHUS W METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnaosas TUOpUIN3AIINS.
brmuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoactBenHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmosb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHHS CEJIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHas
DEBONIOYU).
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CoxpaHEeHHE M NM3Y4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX pOIMYEeH  JAns  CO3JaHUs  HOBBIX COPTOB W THOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeAX YIYUUEeHUs CYWeCm8yIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
moM yucie ¢ NPUMEHEHUEM COBPEMEHHLIX MemO008 HAYYHLIX UCCIe008aHU,
nepeoosvix uoeti U NepCnekKmueHbLX MexHOI02Ul.

JleMoHCTpauun

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl u cxembl: «L{eHTpbI TPOUCXO0XKIEHNUS 1 MHOT0OOpa3us KyJIbTYPHBIX
pPacTeHHI», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Metoppl cenekunn», «OTnanéHHas ruopuauzanus», «MyTrareHes».

JlabopaTtopHasi padora «/3ydeHre coOpTOB KyJbTYpHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTteHUN».

IKckypeust «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1aODOpaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEeKThI, HUCMHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHrEe, TMOJIYyYEeHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJEenHe. Mukpoouosornueckuii cuHTe3. OOBEKTbl MHUKPOOMOJOTUYECKHUX
TexHonorui. [Ipons3BoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MTOJIYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaroIIMecs B MPUPOoie OMOCUHTETHUECKUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TrarioMOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIJIAHTAUUU SJEP KIIETOK.
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Texnonozuu 0300po8IeHus, KYTbMUBUpPO8aAHUsL U  MUKDOKIOHATLHO20
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JocTuxkeHnss ¥ NEPCHEKTHUBBI  XPOMOCOMHOM W TIE€HHOM  HMHKCHEPHHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON MH)KEHEPUHU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUMArHocTrka. MeTaOOJIOMHBIN aHalu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJoBEKAa JJISI OLIEHKH COCTOSIHUS €ro 3740pOBbs. MCNONb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpPEXMEpPHOro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 0OecredeHuss KOMOMHHUPOBAHHOM
3anuThl OT Bo3Oynutene OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpPYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnonap30BaHNe MUKPOOPTraHU3MOB B MPOMBIIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas TMPOU3BOJUTENIbHASA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3sBUTHE SBOJIONMUOHHBIX NpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

J{Brokylye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS ~ OpPTaHU3MOB, HACJEACTBEHHAass HM3MEHUYMBOCTh, OopbbOa 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckoir Tteopuu dBoonuu (CTD). HelTpanbHas
teopust dBomonuu. CoBpeMEHHasi dSBOJIONMOHHAS  OWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.
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JdeMoHCcTpaMuK

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, [x. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxoaku Y. {apsuna», «DopmMbl 60pbObI
3a cyuiectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KanycTb», «[lopoabl TOMaITHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBHXKYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOTIOLIUNY.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHHLA 3BOJOLHH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3us M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/Ia TOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIHE CHJIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJieHHble M3MEHEHMsI YacTOT ayiesied B Homymsiuusx. OQdext
OCHOBatesl. Jgpgexm oOymuliounoeo 2opaviuwika. CHUMCEHUE 2eHemUuyecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3¢gpghexma Opetigha cenog 6
bonvuux u  Mmarvlx  nonyaayusx.  Mwurpanuu.  M3onsauus  TOMyJISIUi:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OroJaornyeckas (penpoyKTUBHAS).

EctecTBeHHBIII 0TOOp — HampaBisiomMili Qgakrop 3Boiouud. DPopMbI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIUMWA, CTAaOWIM3UPYIOIIMNA,  pPa3pbIBAIOIIMIA
(mm3pyntuBHbii). [lomoBoit oTO0p. Bo3HWKHOBEHHE W HBOMIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocOoOJNeHud y  opranu3zMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOTrHYEeCKue,
¢uznonornueckue,  OMOXUMHYECKHe,  moBeaeHueckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsus — kitodeBord (aktop BugooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
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CUMIIaTpUUEecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOJIOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «[lomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapau—BaiinOepray, «/Buxyiume
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JsUUs MONYJALHA ceBaHCKOU (openny,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoi», «llonmynsiiMOHHBIE BOJIHBI YUCIECHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEHCTBUSL €CTECTBEHHOro o0TOOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MBnycrpranbaelii MenaHu3m», «/KuBble HCKomaeMmbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «Crocobbl BugooOpa3zoBanus», «l'eorpaduyeckoe BuUI000pa3oBaHUe
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumonasl pactreHuit», «KamyctHo-peaeuHblii THOPUIY.

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BpIsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB H  HUX
OTHOCHUTEJbHAS 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHJOB IO MOpP(OIOrHIecKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

Metonbl  M3yuyeHHS  MaKpOl3BOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTaHHU3MOB.
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buoreorpaduyeckue meTonbl u3ydeHus sBosonuu. CpaBHeHue ¢Giaopel U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YYCHUS
ABOIONMH. ['€HeTHyecKkue MeXaHU3Mbl JBOJIIOUMM OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPTaHBL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIpPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOMOIUU. [Ipunyun cmenvl yHKyuil.
HeobOpatuMocTs 3Bomonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabnuupl 1 cxembl: «DUIOreHETUUECKUN PAJl JOMIAAN», «APXCONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansy, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emium», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE ¥ aHAJOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuy, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
nancrepmusi. JloHayuHble TIPEACTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ onpoBep keHue onbiTamu O.
Penu, JI. Cnannanuanu, JI. [1actepa. [Ipoucxoxaenue >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB K3 Heoprannueckux. Omeir C. Mumiepa u I'. IOpmu.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, TunoTe3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
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I'. Ménmnepa. PubGo3umsl (T. Yex) um rumnore3za «mupa PHK» VY. I'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emimu u Meronsl €€ wu3ydeHus. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  AOCOJIIOTHAS
reoXpOHOJIOTHUs. [ €0OXpOHOJIOrUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHuyeckol sBomonuH. [losBIeHHME H HIBONHOLHUS
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATalbl ABOJIOUMHM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacreHuii. Bpixon pacteHur Ha cymy. [losBiieHue CHOpPOBBIX pacTeHUM U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pacTCHUM.

OCHOBHBIC ATalbl 3BOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMoOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuii u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONINX U
ntui. [lpunuun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaWHOo30iM. OOmas xapakTepuCTHKa KIWMara U
reoJIOrn4eckux TmporeccoB. [losiBieHre W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yCiaoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPONUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTHYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YUYCHHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
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«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHMs dYKapHOT
nyTéM cumoOunoreHeza», «CucreMa XKUBOHM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdosbl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbiey,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupyy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckou spey», «Pa3BuTHe KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[AJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue Ku3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIINU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas  paGora «MopnenupoBaHME — ONBITOB
Muiepa—FOpu 1o u3y4eHuto abMOTeHHOTO CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NEepBUYHOM aTMochepey.

JlaGoparopnass padora «/3yuyeHue W OIKCAHUE MCKOMAEeMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHUI
Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpouncxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznensl u 3a1aun aHTpONoJioru. MeToapl aHTPONOJIOTHH.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4enoBeka OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIbHOMN
CHUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, CollualbHbIE.
CooTHoleHNEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
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OcHOBHBIE CTaAWM aHTporioreHe3a. PaHHue 4enoBeKOOOpa3HbIe O00E3bSHBI
(MpOKOHCYJIBI) U pAHHUE MMOHTHUJIBI — OOLIUE MPEIKH YETOBEKOOOPA3HBIX 00€3bsIH U
JoJed. ABCTPAJONHUTEKU — ABYHOTHE MPEAKHU JoJel. YeloBeK yMenblil, epBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii —  0oOmME  MpENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKAa M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN
KaK BHUJ JIIOJEU XOJIOAHOTO KiauMara. YenoBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TaneoreHeTrka U NaJeOreHOMHUKA.

OBOJIOIMS COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISILIMSIX
yenoBeka. MyTanMoHHBINM Tipouiecc W noauMopdusM. [lomynsiuoHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «d3(PpQPexT ocHoBaTeNs» B MOIMYJSUAX COBPEMEHHOTO
YeJIoBeKa.

UYenoseyeckue pacel. IloHdatne o pace. bousbime pacel: eBpomeougHas
(eBpa3uiickasi),  aBCTpaJO-HErpoWaHas  (PKBAaTOpUalbHAs),  MOHIOJOUJIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac.  HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Tpucnoco0NeHHOCTh 4YENOBEKa K pa3HbIM YCIOBUSM OKpPYXKAlOLIEH Cpesbl.
Bnusnue reorpaduueckoil cpeapl U aApeida reHoB Ha Mopdonorui u
(bU3HONIOTHIO YeTIOBEKA.

MexauciuUIuIMHapHble  MeToAbl B (¢u3uueckoil  (OMOJOrMYecKon)
AHTPOMOJIOTUM.  ODBOJIOLUMOHHAS  AHTPOINOJIOTHS U IAJCOAaHTPOINOJIOTUS
YEJI0BEYECKUX IOMYJIALUN. brHoconuanbHble UCCIENO0BAaHUs MPUPOABI YEIOBEKA.
HccnenoBaHue KO3BOMIONMH OMOJIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeTobl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UEIIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHbY, «CKeleT YeaoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyIIME CUJIBI AHTPONIOTE€HE3a», « IBOJTOLHOHHOE
JIPEBO  YEIOBEKa», «ABCTpajtonutek», «YenoBek  ymenwlii», «YenoBek
NPAMOXOISIIMINY, «/leHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay», «ITanbl IBOJIOLUHU YEJTIOBEKa», «Packl yenoBekay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPENKOB 4YeJloBeKa, penpoAaykuuu (dororpaduu) KapTUH C
MUdoIornyecCKUMH W OUOJEHCKUMM CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIETh
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yepena 4YeJOoBE€Ka W 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KUCTHU
IIMMITaH3€, MOJENIM TOPCA MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3ydyeHne O0COOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkogoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTraHU3MEHHBIX CHCTEM € OKpY KaloLel cpenoi

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymGonbpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. lloneBble HaOMOAEHHUS. DKCOEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKATbHBIM, pETUOHATBHBIN U T100abHbIN.

3HaUYE€HHE DOKOJOTMYECKMX 3HAHMM JUI  4YeJIOBEKa. ODKOJOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3ECH 4YeJOBeYeCTBA C NpUponor. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPBI U SKOJOTUYECKOM IPAMOTHOCTH HACEICHUSI.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. @. Pynse, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxeMbl: «Pa3genbl skoimorumy, «MeToabl skonoruny, «Cxema
MOHHUTOPHUHTIA OKPYKAOIIEN CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIoruuecKre (PaKTopbl U 3aKOHOMEPHOCTH UX aenctus. Kimaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHE, aHTPONOreHHbIe. O0ume
3aKOHOMEPHOCTH JCHCTBUS dKoJornuuecknx (akropoB. [IpaBmio muaumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX 110 OTHOIIEHHIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak dkojormyeckuid Qaxrop. [eiicTBue Temmeparypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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BrnaxxHocth kak sxosiormdeckuit ¢aktop. Ilpucmocobiienns pacteHuil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukanusi pacTeHHl MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOieHuss OpraHu3sMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnenneie @opmbl opranuzMoB. [loHsiTHE O JKHU3HEHHOW (QopMme.
KusnenHbie pOpMbI pacTEHUI: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUMOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhI. Bunet OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero gopmel. I[lapazutusm, koonepauus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpodpuueckue
B3aUMoOJIeUcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI JJIs CYLIECTBOBaHHMS OPIraHHW3MOB B CpEJe
obutanus. [IpUHIMT KOHKYPEHTHOT'O UCKITIOUECHMS.

JleMoHCTpauumn

Tabnuipl U cxembl: «OKojoruueckue ¢akTope», «CBETOBOM CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTalun
KUBOTHBIX», «Cpeabl O0OWTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kusnennole  Qopmbl  pactenuit», «KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeEMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «llenu
NMUTaHUS), «XUIHYecTBO», «llapasutusmy», «KonkypeHmus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repObapuM pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSIHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUHU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, uydesia NTUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B PAa3HbIX cpelax,
repbapuu M KOJUIGKIMU PACTEHUW M SKMBOTHBIX, OOJAJaIOIIMX YepTaMu
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MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUA PACTEHUH M JKMBOTHBIX PA3TUYHBIX XU3HEHHBIX (OpPM, KOJJICKIUU
YKUBOTHBIX, YYACTBYIOLIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

Jlabopatopuasi padora «BbIsiBIeHHE MPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

Jlabopatopnass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTEPUCTUKH  MOIYJISIUU. [Monynsiuust ~ kax
Oononoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasi CTPYKTypa, pPOXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKkoJyiornueckas CTpykrypa nonyisiuud. OleHKa YUCICHHOCTU MOIYJISIIUH.
JvHaMuka Mmonynsiuud U €€ peryydanus. bHOoTHYecKui MOTEHUHUAN MOMYJISIIUU.
MopnenupoBanue JTMHAMUKY NonyJisiuuy. KpuBble pocTa YHCIEHHOCTH NOMYJISALUN.
KpuBble BbDKMBaHUS. Perymnsius YuCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (- U
K-ctparerun).

[Tonsitue 00 HKOJOrMYECKOM HuIe BHaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx .M. XardynHcona. Pa3smepbl 3KOJI0TMYECKOU
HulM. [loTeHunanpHas U peain30BaHHAsT HULIH.

Bun kak cucrema momynsiuuii. Apeanbl BUIAOB. Buabl U WX >KU3HECHHBIC
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJICHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBAa3UH YyKEPOJIHBIX BUJIOB.

JdemoHcTpanuu

IToprper: k. . XaTuynHCOH.

Tabmuubl W cXembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIIUNY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnomyisium», «Bo3pacTHble  NMHUpaMHJIbI
nonynsiuun», «CKOpPOCTh  3aceleHusi TOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMamun», «Mogeib 3kosnorndeckon Hum k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.
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JlaGopaTtopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHHUH K
PACCEJICHUIO.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHkIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetd. AOuoTHYECKHE OIOKHU
skocucteM. [10uBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU
B SKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKocucTeMbl. buomacca u  mpoayKIus.
DKOJIOTUYECKHUE TUPaMU/IbI YUCeNl, OMOMAacChl U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — CyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKOoCUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, CMenel, nyCmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOTIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
dropa u ¢ayna. CuHaHTpomM3alus TOPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (hOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackadwoco 3¢gghekma u 6udog-30ughukamopos (Kirouesvix
6U008) 6 yHKYuoHuposanuu sxkocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, ONYJISLAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3CHCTBUM.

Mexanuzmol 8030eticmaus 3aepsA3HeHU’ PAa3HbIX munoe Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€LCMEUS.
MeTo0J10TUs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt u cxembl:  «CTpykTrypa  OuoleHO3a»,  «DKOCHUCTEMa

IMUPOKOJIUCTBCHHOI'O JICCa», «OKOoCHCTEMa XBOWHOTO Jccarn, «(DYHI(I_[I/IOHEU'H)HBIG
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Ipynibl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«Ilenu nutanus (mactOuIHAas, NETPUTHAS)», « IKOJOTHUECKAsl MUpAMUAA YHUCEID»,
«IKoJIoTHYecKasi mMpaMujia OMoMacchly, «IKOJOTHUUECKasi MUpaMHia YHEPTUMY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBaHue: repOapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uydesia NTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0o3KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX.

IKCKYpcusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B MyOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsl «IKCKypcHsl B arposkocucreMmy (Ha Ioje WIM B TEITUYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmieranerapHasi o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WM
CYIIIECTBOBAJIA KU3Hb. Pa3BuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnmactu 6nochepsl u e€ cocran. JKuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CylIecTBOBaHU Ouocdepsl. OcoOeHHOCTH Onocdepsl Kak
r100abHOM PKOCcUCTeMBI. JnHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEI[ECTB U OMOTEOXMUMHUYECKUE IUKIIBI (YIJIepoaa, a30Ta). PUTMUUHOCTE sIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstre o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHBIE U IMIMPOKOJIUCTBEHHBIE JIeca, CTEIH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTuTenbHbIi U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (DyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO IMOTEHITHAa 1
onochepHbIX QYHKIIHIA.

JlemoHcTpanuu

[Toptpetsi: B. . Bepuanackuid, 3. 3rocc.

Tabnuiel u cxemsl: «['eocdheprsr 3emimn», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupojse», «KpyroBopoT kuciaopoja B TPHUPOJES»,
«KpyroBopoT BojabI B mpupojie», «OcHOBHBIE OMOMBI cymmy», «Knumatnueckue
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nosica 3emnn», «TyHapay, «Talra», «Cmemanusiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu paCTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIas cpeaa

DKOJOTUYECKUE KpU3UCHI M WX NpUYMHBI. Bo3neiicTBue uYenoBeKa Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacabsie xHuru. Oco0o oxpansembie mpupojanbie Tepputopun (OOIIT).
Bborannyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHSL YEJIOBEUECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJONOJIB30BAHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOmKE 3aKOHOMEPHOCTU TJI00ATBHBIX 3KOJIOTHMUECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTtre METOJIOB MOHUTOPUHIA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoaHulo OMOENbHLIX U008 u dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U Ccnocooos 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCHIEM.

JlemoHcTpanuu

Tabmuubl W cxembl:  «3arpsi3HEHHE  atMocepb»,  «3arps3HEHHUe
ruapocdepb», «3arpsi3HeHue 1ouBb», «llapHukoBbll  3dPexT», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUNY, «MoJIeNn yIpaBIsieMOro MUpPay.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPACTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanuu, KpacHol KHUTH peruoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaXXKTAaHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeleHanpasienHoe paszeumiue BHYTPEHHHUX YOEXKISHHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haauyue NpasoCoO3HaAHUsE  DKOJIOTHYSCKOU
KYJBTYPbI, CHOCOOHOCMU CMAsums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOW ¥ BOCHHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUSI BHYTPEHHEH MO3ULHUU JIMYHOCTH, MNATPUOTHU3MA U
YBAXCHUS K 3aKOHY M IPABOIOPSAJKY, YECJIOBEKY TPy/la U CTApIIEMy MOKOJICHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCEPEKHOr0 OTHOMIEHHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Npupoie U
OKpYKarolIen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarONIUXCsl pyKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JICSITEILHOCTH B MPOIECCE pPeaU3allii OCHOBHBIX HAIlPaBJICHUN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIUTAHUS:
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c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYI[MOHHBIX IpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIFHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IMpPHU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTD poccuiickoin IpaKIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBOKEHUS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH TIEpe
PonuHol, ropmoctn 3a CBOM Kpad, CcBOKW PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
nocTixkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHHCKMX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OWONOTHH, TMOHMMAHHS 3HAYEHUS OWOJOTMH B TO3HAHWW 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI0 OOLIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IIOCTPOEHUE YCTOWYMBOTO Oy IyIIETO;
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OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUN;

MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJIEHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUIICHUS K
COOCTBEHHOMY (hPM3UUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN U HEONPUSITHS BPEIAHBIX MPUBBIYEK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIOOUE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSTH TaKyIO JAEATEIbHOCTD;

HWHTEpEC K pa3iM4HbIM cdepaM MpodecCUOHATILHON NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  peain30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH UX BO3MOXHBIX TMOCIEIACTBUM JJIs
OKPYKAIOIIEN CPELBI;
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OCO3HaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCMOJB30BaTh MNpHUOOpETacMble MPH HU3YYCHUU OHOJIOTHUU
3HAHMST W YMEHUS TMPU PEIICHHH MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWiI  TOBEACHHS B TMPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOr0 FKOJOTHYECKOTO0 MBIIUICHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE chneruduKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
dbopMHpPOBaHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTU OMOJOTUU /IS COBPEMEHHOM IMBHIIM3AIUU:
oOecrieuyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MYTEeH BhIXOJIa M3 TII00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHuss mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUYECKUX 3HAHUM B IENAX
MOBBIINIEHUs  OOIIEeH KyJIbTYypbl, €CTECTBEHHO-Hay4YHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouiuxcs, (popmupyeMoi
IpY U3y4CHUU OMOJIOTHH,
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[IOHUMAHHUE CYLIHOCTU METOJOB IT03HAHUSA, UCIOJIb3YEMBIX B €CTECTBECHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [UIS aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHME JejlaTh OOOCHOBAHHBIE 3aK/IIOYEHHS Ha OCHOBE HAyYHbIX (AKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIBIO [TOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «brosorusy»
BKJIIOYAIOT: 3HAYMMbIe IS (OPMHUPOBAHHMS MHPOBO33PCHHS OOYYarOITUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC MOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeONU(PUKY METOJ0B TIO3HAHUS,
HCIIOJb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTHS, SBJICHHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHWE,  HAOJIOJICHWE,  M3MEpPEHHME, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCaNbHBIC Yy4eOHBbIC JEUCTBUS (MO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaonme (dbopmrpoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMHM OOYyYarolIMXCs; CHOCOOHOCTh
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCajbHble Yy4yeOHble JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEero
oOpazoBanuss y oOydvaromerocs OyayT CcGhOPMHPOBAHBI TO3HABATEIBHBIC
yHHUBEpcaJbHble yueOHbIE JeMCTBHSI, KOMMYHHUKAaTUBHbIE YHUBEPCAIbHBIC yueOHbIC
NEUCTBUS, PEryJISTUBHbIC YHHUBEpCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMBI CPEJHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osaanenue YHHUBepPCAJbHbIMHU y4eOHbIMH NMO3HABATEJIbHBIMU
NEeHCTBUSIMH:
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1) 0a3o0Bble JIOrHYecKHe AelCTBUA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIUU, 0O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENETATh LENH JACATeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE TOHATUA Ui 00bsACHEHUS (DaKTOB U SIBJICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykAeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, II0
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa  JJIA  IPEACTaBICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a
TakK€  TPOTHUBOPEYMA  pa3HOTO  pOJa,  BBIIBICHHBIX B Pa3iMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH pELICHUs NPOOJEMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaTbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN JACSITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH PabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE PU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BBIE HCCJIEA0OBATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKaMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PAa3jMuHbIe BUABI JCATEIHHOCTH TO TMOJYYCHHUIO HOBOTO
3HaHUS, €ro HWHTEePIpEeTaluH, MPeoOpPa3OBaAHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATETbHOCTH U KU3HCHHBIX CUTYaIIUSIX;
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BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HAXOAUTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE PpEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI O0O0JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabdora ¢ ungopmanmein:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMALUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEpAaType, OHOJOTHYECKHX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHETe), aHAJIM3UPOBATh
MHGOPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEYNBOCTb;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOIBI MPU TIOUCKE U
otbope Ouosornueckoi MHMOpMaIUKU, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmaIu (CxeMbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMONOrnyeckoM HHQPOpMaLME: MPUMEHATh XUMHYECKHUe, (PU3HUECKHEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:
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1) o0menmne:

OCYIIECTBISTh KOMMYHHUKAIIMU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaeMol TeMbl (YMEHHE 3a71aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IIPeAJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN APYIMX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEepEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eAITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJIEHCTBUSA MPHU PEIICHUN YUeOHOMU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM € y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHBA,;

OpUHUMATh [eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenenartb poyid ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Kay€CTBO CBOETr0 BKJIAJa M KAXKIOTO y4YaCTHHKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULIUAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYaLIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUILIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzanus:

WCIIOJI30BaTh OMOJIOTMUECKUE 3HAHUS IS BBIABICHUS TPOOIEM U UX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;



JenaprameHT oOpa3oBanus AxMuHHCTpaumu T. EkatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa30BaTeIbHOE YUPEXKACHUE CpeHsist obueoOpa3oBarenbHas mkonaa Ne 36 um. M.I1.Oaunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO NEATEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHHI;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHuE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHUIO HIMPOKOW JPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJETh HABBIKAMHM  IO3HABATEJNBbHON  peQJeKCHMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OLEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO MPUHUMATH pEIICHUS MO UX
CHU)KEHMUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaToOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaToOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.
NPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COJIEpX aHUS Y4eOHOro TMpeaMera
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Ouojormu. OHHM  BKJIIOYAIOT:
cneuuduueckue st OMOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
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MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTarsl MPEACTaBICHBI MO
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa, B
NO3HAHWM  3aKOHOB NOPUPOABI W  pEUIeHMH NOpoOJieM  palHOHAJIbHOIO
PUPOIOTIOIH30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOITOJIAraloIIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUsA, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M DPA3BUTHE), OMOJIIOTHUYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W  MPOUCXOXKACHUS  KYJbTYpHBIX  PAacTeHWil),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB NEPBOIO IMOKOJEHHS, PacCILEIVIEHHs, YHCTOThl T'aMeT,
He3aBucuMoro HacienoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuosa), MIPUHLIATIBL
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOAAMU HAyYHOI'O IO3HAHMS, HMCIOJb3YyEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpEHHUeE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHUE BbIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
9YKapHoOT, OJHOKJIETOYHBIX M MHOrOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HENEITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTMUECKUX
MpoLIeCCOB: 0OMeHa BenlecTB (MeTaboaM3M), MPEBPALLECHUS SHEPTHH, OpPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHS,
pPa3MHOXEHUS,  HWHAMBUAYAJBHOTO  pPa3BUTHA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpraHOMJIAMHU KJIETKU U HX
GYyHKUUSIMH, CTPOEHHEM KJIETOK pa3HbIX TKaHEM M UX (QYHKUUSIMH, MEXIY
opraHamMM M CHCTEMaMu OpPraHOB Yy pPAacTEHWH, >KMBOTHBIX M 4YEJIOBEKAa U HX
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GYyHKUUSIMHE, MEXKIYy CHUCTEMaMHU OpPraHOB M WX (QYHKUUAMH, MEXAY 3Tanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
JTamamMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dhakTOopamMu cpeibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT,;

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BbISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMH TIPOIECCAMU U SBICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTUYECKHE padOThl, COOIIOATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HUX OKCHECPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpYs Leidb HCCIEJOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U A€NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJoru,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMOM Ha 0a3ze IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusIX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCMEKThl COBPEMEHHBIX HCCIECIOBAaHUI B
obmacti  OWONOTMM W MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPABICHHOE M3MEHEHHWE T'€HOMa M CO3JIJaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccuoHabHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHApUH,
CEJIbCKOI'0 XO341CTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJiaTh MO3HABATENbHBIH
WHTEpEC, HAMPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccun u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOEHHUS yueOHOro npeamera «buonorus» B 11
KJlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B TO3HAHWW 3aKOHOB TPUPOJBI M PEIICHUH SKOJIOTHUECKHUX
npobsieM 4YeloBeYecTBa, a TakkKe B PEIICHWH BOIMPOCOB PALMOHAIBHOTO
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MPUPOAOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJEeeHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAraronnuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, JKOocHCTeMa, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(oBomrormonHas teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS HBOJIIOLNN), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bomtouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MNHpaMUJbl 3HEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWI,
UCITIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCICIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaOJIOJCHHE, JKCIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHCHU B PUPO/IE;

YMEHHE BBIICIATh CYIICCTBCHHBIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOUIU3UPYIOLIEro, ABMXKYLIETO U Pa3pbIBAIOIIEIO
€CTECTBEHHOTO otbopa, AJJIOTIaTPUUECKOT O u CUMITIATPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONMUY HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOIEHHOCTH OPTaHM3MOB K Cpefie 0OWTaHUs, YepeOBaHUS HANIPABICHUH
HBOJTIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B SKOCHUCTEMAX;

YyMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXIYy MPOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTVIMUMTEIBHBIE  TPHW3HAKH  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  COOONIECTBaX,
AHTPOITOINEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl JOKA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHUS, CAMHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHUS MHOTo00pa3usi BHUIOB U
IKOCHCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA;

YMEHHUE peliaTh OMOJOTHYCCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMU | SBIICHUSMU, IETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYUYCHHBIX PE3YyJIbTaTOB;
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YMEHHE BBINOIHATH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThI, COONIOAAThH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITh HX SKCIEPUMEHTAIBHBIMU
cpeacTBaMu, (GopMyIupys LEidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B Y4e€OHO-HMCCIIENOBATENbCKOW paboTe mo OHOJOorud,
OKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJMYHO  OPEACTaBIIATh  NOJYYEHHBbIE  pE3yJbTaTbl HAa  YYEHHYECKHX
KOH(EPEHITUSIX;

YMEHUE OLEHNBATh T'MIIOTE3bI U TEOPUH O IPOUCXOKICHUN JKU3HU, YEIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0axX MpeaoTBpalICHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyaymnieil mpodeccuoHaTbHON
JESTEIIbHOCTH B 001acTH OMOJIOTUH, KOJOTUH, PUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO34WCTBA, MHILEBOM
IPOMBIIUICHHOCTH, YIIyOJIATh TO3HABATENbHBI HMHTEPEC, HaINpaBJIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mHpodeccud U MPOAOCTHKEHHE
OMOJIOrMYECKOro 00pa30BaHusl B OpraHU3ALMSIX CPEAHETO MPOPECCHOHATIBHOIO U
BBICILIETO 00pa30BaHMUsL.
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10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/mn Konrpoabubie  IIpakTHueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3YUEHHE
3 buonorus knetku 0.5
4 XHUMH4YECKask OpraHu3anus KIETKN 10
5 Crpoenue u GyHKLIUHU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE
8 JKv3HEHHBIN MK KIETKN 6 1
9 Crtpoenue u GyHKIIUA OPTaHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 1
14 I'enernka uenoseka 3 0.5
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15 Cenekuusi OpraHu3MoB 4 1
16 BruorexHoiorus u cuaTeTUYECKAss OMOJIOT U 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KUIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
No /it HaumeHoBaHue pa3ae/ioB 1 TeM Korrrpomsusie  MpakTiseckie (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
MaxkposBomtonus U €€ pe3yabTaThbl 6 |
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 Ls
3emie
5 IIpoucxoxaeHNE YEeI0BEKA — AHTPOIIOT€HES 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opraau3Mel U cpesia 0OUTaHHS 9 0 1.5
DKOJIOTUS BUJIOB U TOIMYJISAUN 9 0.5
9 ?:I(::e:;;ﬂ co00111eCTB. DKOJIOTHYECKHE 12 0.5
10 Buocdepa — rimobanbHast skocucTemMa 6 " \ R
11 UYenoBek 1 OKpyKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




JenaprameHt odpa3oBaHus AxMuHHCTpanun I. ExatepunOypra
MyHuIunaisHOe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YIpEKAeHHE CpeaHsis o0meodpasoBaTenpHas mkona Ne 36 um. M.I1.Oxunmosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru



JenaprameHt odpa3oBaHus AxMuHHCTpanun I. ExatepunOypra
MyHuIunaisHOe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YIpEKAeHHE CpeaHsis o0meodpasoBaTenpHas mkona Ne 36 um. M.I1.Oxunmosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara udpposbie
n/n Tema ypoxa Bcero Kourpomsuuie | Igarruseckue fl[3yqeﬂnﬂ :)Iﬁ[?al;onaTeanble
padoThI padoTbI pecypes!

buonorus kak KOMILUIEKCHas HayKa M Kak |

4acTh COBPEMEHHOT0 00I1IecTBa

JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1

YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1

Wcropust OTKPBITUS U U3YUEHUSI KIETKH. |

Knerounas teopus

Metoasl MOJNIEKYJIAPHON U KIETOYHON

6uonorun. [Ipaktuyeckas padora

«M3y4yeHne METO/I0OB KJIETOYHON OMOJIOTHH | 0.5

(xpomarorpadusi, snekrpodopes, '

nuddepeHrantbHoe eHTPU(YTUpOBaHUE,

[TLIP)»

XUMUYECKUN COCTaB KJIETKH 1

MuHepaibHbIe BEIIECTBA KIETKU, UX |

Ouonoruyeckas poib

Opranuyeckue BelecTBa KJIETKH — OeJIKU.

JlaGopaTtopHas pabora «OO0Hapyx)eHne | 0.5

0ENIKOB ¢ TOMOIIIbIO KaUeCTBEHHBIX '

peakuuii»
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CgoiicTBa, ki1accupukanus U GyHKIIHH

? 0enKoB !
10 Opranuyeckue BelecTBa KIeTKH — |
YTJIEBObI
1 Oprannyeckue BeniecTBa KIETKH — |
JIUIIH 1B
Hyxnennossie kucnotsl. JIHK nu PHK.
12 JlabopaTtopHast pabora «HcciaenoBanue | 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [pyrue |
Hykneosuarpugpocdarer (HTD)
14 CexsennpoBanue [JHK. Merozasl |
T€HOMHUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKN
15 MeTto/1bl CTPYKTYPHOM OHOTIOTHH 1
16 Tunel knertok. [Ipokapuorndeckas Kierka 1
CrpoeHnune 3yKapruOTHYECKON KIIETKH.
17 [IpakTuueckas padora «M3yueHne CBONCTB 1 0.5
KJIETOYHOU MEeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KJIETKH 1
OnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
19 [IpaxTuueckas padora «M3yuenue | 05
JBUKEHUS LIUTOIUIa3Mbl B PACTUTENBHBIX
KJIETKax»
20 [TomyaBTOHOMHBIE OPTAHOUIbI KJIETKHU: 1 0.5
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21

MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
pabora «VccrnenoBaHue miasMoian3a u
JETUTa3MOJIN3a B PACTUTEBHBIX KIIETKAX)

HememOpanHbie OpraHoubl KIETKU

22

23

24

25

26
27

Crpoenne u GyHKIUH SIpa

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3yueHne CTpOCHUS KIETOK Pa3InIHbBIX
OpPTaHU3MOBY

AccUMWISLMSA U JUCCUMMWIISILIUS — 1B
CTOPOHBI MeTaboau3Ma. THunsl oOMeHa
BeecTB. JlabopaTopHas pabora
«3y4ueHne KaTaTuTHYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabota «3yuenue pepMeHTaTUBHOIO
pacIeIuIeHns IEPOKCUIa BOLOPOA B
pPacTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

Bbenku-akTuBaTOpH! U OCNKU-UHTUOUTOPEI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

0.5

0.5

28

29

dorocunTes

XemocuHntes. Jlaboparopnas pabota
«CpaBHeH#He TIpoIieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5
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AHa’poOHbIE OpraHu3Mbl. Buibl OposkeHusl.

30 Jlaboparopuas pabota «CpaBHEeHUE 1
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

31 AspoOHBIEC OpraHU3MbI. DTarbl |
SHEPreTH4ecKoro ooMeHa
DHeprusi MeMOpaHHOT0 TpajueHTa

32 npotoHoB. Cunrte3 AT®: pabora 1
npoToHHON AT®-cuHTa3bI

33 Peakuuu MatpuuHOro cUHTE3a 1

34 Tpanckpunuus — marpuunsbiii cuate3 PHK 1

35 Tpancnsiius u e€ sTarnbl 1

36 KoaupoBanue amunokucnor. Posib |
pubocom B OmocuHTe3e Oenka

37 Opranu3aiuys reHomMa y mpokapuoT u |
3YKapuoT

18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU |
TEHOB Y 9YKapHOT
Bupycsl — HekneTouHble (OPMBI KUZHU U

39 oOnuratHble napasutel. [IpakTuueckas 1 0.5
pabota «Co3naHue MOJeNId BUpYca»

40 BupycHrle 3a001eBaHuS YeI0BEKa, |
JKUBOTHBIX, PaCTCHUI

41 HanoTexHOI0rMY B OMOIOTHH Y MEIUIINHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Marpuunsiii cuate3 JJHK 1
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Xpomocomsl. JITabopartopHast pabota

44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5
MUKpOIpenaparax»

45 Jlenenue KJI€TKH — MHUTO3 1
Tunel kneTok. KapuoknHes U IUTOKUHES.

46 JlabGopaTtopnas pabora «Habmronenue | 0.5
MHUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»

47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK 1

48 OpranusM Kak €IMHOE 11eJ10€ 1

49 Txanu pacrenuii. JlJabopatopHnas pabora | 05
«3y4yeHne TKaHel pacTeHnin '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 1 0.5
KUBOTHBIX)»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB 1

53 JIBrKeHne opraHn3mMoB 1

54 [Iutanue opranu3MoB 1

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHne opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M 1
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YyeJioBeKa
58 TpaHcnopT BeIIECTB y OpraHU3MOB 1
59 KposenocHas cucrema o3BOHOYHBIX |
KUBOTHBIX U 4€JIOBEKa
60 Brinenenue y opranusmMoB 1
61 3amura y opraHu3MoB 1
62 NMMyHHas cucTeMa yenoBeKa 1
63 PaznpaxumMocTs 1 perymsinus y |
OpraHU3MOB
64 ['ymopanbHast peryssius 1 3HI0KpUHHasI |
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 1
66 [TonoBoe pazmMHOX)eHUE 1
67 Meiios 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHasi pabota | 0.5
«M3ydyeHue cTpoeHHs MMOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpenapaTax»»
69 WnauBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOT'€HE3
70 3aksajika OpraHoB M TKaHEeH U3 |
3apOJIBIIIEBHIX JTUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 JlaGoparopHas pabota «BrisBneHue 1 0.5
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH
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72

IIO3BOHOYHBIX XMBOTHBIX»

Pa3zMHOXeHME U pa3BUTHE PACTCHUI.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUII»

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U PA3BUTHA
TCHCTUKHN KaK HAYKH

74

75

76

OcCHOBHBIE IOHATHS U CUMBOJIBI TCHETUKH.
JlaboparopHas pabota «/Ipo3odria kak
00BEKT T€HETUYECKUX HCCHGHOB&HHﬁ))

3aKOHOMEPHOCTH Hacle1I0BaHUs
pU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeIIMBaHUs Y 1p030(uIbl"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI MOHOFI/I6pI/II[HOl"O
CKpCIIUBaHUA

0.5

0.5

77

AHanuzupyroiiee ckpeuuBanue. Hermomnnoe
JOMHHHUPOBaHUE

78

JurubpunHoe ckpeniBaHue.
[TpakTrueckas pabota «3yueHue
PE3yIBTATOB TUTHOPUIHOTO CKPEIINBAHUS
y 1p030(hUITBI»

0.5

79

]_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBEI ):[HFI/IGPI/I,Z[HOFO
CKpCIIUBaHUA

80

CHGHHGHHOG HaCJICAOBAaHUC NPU3HAKOB

81

XpOoMOCOMHasI TEOpHsT HACIIEACTBEHHOCTH
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82 I'eneruka nomna 1

83 ['enoTHuI Kak 11€JI0CTHAS] CUCTEMA 1

34 I'eneTndecknii KOHTPOJIb Pa3BUTHUSA |
pacTeHui, ’KUBOTHBIX U YETIOBEKA

25 N3meHunBOCTh NpU3HAKOB. Bubl |
U3MEHYUBOCTH

86 MoudukaroHHast ©3MEHINBOCTh 1
BapuaunoHHslil psia U BapualMOHHAs
KkpuBas. Jlaboparopnas padota

%7 «HccnenoBanue 3aKOHOMEPHOCTEN | 05
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
ITocTpoenne BapualMOHHOTO psifa U
BapUALMOHHON KPUBOI»

28 I'enoTHnM4eckas N3MEHYUBOCTb. |
KomOunatuBHas ©3MEHYUBOCTD
MyTanuoHHasi U3MEHYUBOCTb.

29 [TpakTnyeckas padora «MyTtanuu y | 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpOLEecca. |
ONUTeHeTHKa U SITUT€HOMHUKA

o1 ['enetuka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBiieHre U aHAJIN3 POJIOCTOBHOM '

92 MeTtoabl MEIULIMHCKON T'€HETUKHU 1

93 3HaueHne MeIUIINHCKON IT'eHETUKH B 1
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MPEIOTBPAIIICHUH U JICUCHUH TeHETUICCKIX
32001€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHUS CEIEKIIHH.
94 JlaboparopHas pabota «3ydyeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX

SKUBOTHBIX)
Metoabl CeICKIIMOHHON pabOTHI.

95 JlaboparopHas pabota «3yueHue MeTo10B 1 0.5
CEJICKIIH PACTCHHID»

JlocTH>KEeHMS CeJIeKIMU PACTEHUN U
96 #KUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

broTtexHooryus Kak Hayka u oTpacib
98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUI

OcHOBHBIC HaIlpaBJICHUA CHUHTETUYECKOM

99 Ounonorun !
100 XpOMOCOMHAasI ¥ T€HHas1 NH)KEHEpUs 1
101 MenunuHCcKHuEe OMOTEXHOIOTHH 1 LN L
102 PesepsHeliit ypok. [loBTOpenue, 1
000011IeHNEe, CUCTEMATH3aIA 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 0 135

I[TPOI'PAMME
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11 KUIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne ara udpossbie
n/n Tewa ypoxa Beero KoaTpoinasie | IpaxTirdeckne fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypesI
1 OpomtonnonHas teopus Y. Jlapsuna 1
) JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. |
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHMEe, €CTECTBEHHBIN |
1 UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
SBOJTIOLIUA
5 DTanbl H3BOIIIOIMOHHOTO MpoLecca: |
MHUKPOIBOJIOIHUS U MAKPOIBOIIOLIUS
6 [Momymsius — sneMeHTapHas €AMHULIA |
ABOJTIOIINH
3aK0H TeHETHYECKOTO paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BBIsSBICHIE H3MEHIUBOCTH Y '
0co0eii 0THOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOITUN 1
9 S¢dext ocnoBarenst. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpaunu. M30aumuu nomyssimii: 1
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11

reorpaduyeckas, OnoJIorundecKas

EcTtecTBeHHBIN 0TOOP — HANPABJISIFONTUN
(hakTop IBONTIOLHMH

12

13

14

15

16

[TostoBoi#t 0TOOP

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK
PE3yNbTaT MUKPOIBOIIOIHH.
Jlaboparopnas pabota «3yuenue
apoMop(h030B ¥ HIN0ATANITAIIUHN Y
pacTEHUN U KUBOTHBIX)»

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHYECKHUE,
OMOXMMHYECKHE, TTOBEIEHYECKUE.
Jlaboparopnas pabota «IIpucnocodnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eTIECO00Pa3HOCTH»

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
0 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOINH

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTUU

19

Makpossosntonus. [TaneonTonornueckue
METOAbI I/IBY‘-IGHI/ISI 3BOJIKOIINHU

20

buoreorpaduyeckue MeToabl U3ydeHuUs
ABOJIIOLIMU
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OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METO bl U3YUEHUS 1
3BOJTIOLUU
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE 1
METO/Ibl U3yUYEHUS IBOJTIOIIUN

23 OO61mue 3aKOHOMEPHOCTH BOJIIOIUH 1

24 AnantuBHas paauanusa. HepaBHOMepHOCTH |
TEMITOB BOJIIOLINH

25 HayuHble runoressl IporCX 0K ISHUS |
KU3HU Ha 3emie

26 JloHay4yHBI€ PEJCTABICHUS O 3aPOXKICHUHN |
KUZHU

7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON |
SBOJTIOLIUN

28 I'unoressl 3apOXKACHUS KU3HU 1
Ucropus 3eminn 1 MeTOABI €€ N3YIEHUSI.

79 JlabopaTtopHas paborta «3ydenue u 1 0.5
OTMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHUu3MOB»

30 HauansHele 3Tarsl opraHndeckon |
IBOJTIOIAA

31 OBoMIOIUS DYKapuOT 1

1 OCHOBHBIE 3TaIlbl BOTIOIUU | 0.5

pacturensHoro mupa. [Ipaktuyeckas
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pabora «3yyeHue ocobeHHOCTEH
CTPOCHHUS PACTCHHI Pa3HBIX OTIICIOB)

OCHOBHBIE 3TaIbI 3BOJIFOIIUH XUBOTHOI'O

33 1
Mupa
OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabota «3ydeHne ocoOeHHOCTEH 1 0.5
CTPOCHMSI I03BOHOYHBIX KMBOTHBIX»

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U |
nepuojam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTHUYECKUE |
KPHU3HCHI POLLIOrO

37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0 |
0COOEHHOCTH

18 CoBpeMeHHas cucTteMa OpraHu4ecKoro |
Mupa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI |
OpPraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O YEJIOBEKE 1

41 Passutue npeacrasienuii o 1
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yuenue ocobeHHOCTEN 1 0.5

CTPOCHUS CKECJICTA YCJIOBCKA, CBA3AHHLBIX C
MMPAMOXOXKIACHUEM)>
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43 JIBIOKYIIIME CHIIBI aHTPOIIOTeHE3a 1

44 CootHolieHrne OMOJIOTHYECKUX U |
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OcHOBHBbIE CTaJUU aHTPOIIOT€HE3A 1

46 [Taneorenerrka u NajeoreHOMHUKa 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA 1
Yenoseueckue pacsl. [IpakTrueckas

48 pabota «3yueHne SKOIOrHueCcKux 1 0.5
aJanTalui 4eJaoBeKay

49 MexIuCUUTIITMHAPHBIE METOTBI |
aHTPOIIOJIOTUHI

50 3apoxaeHUE U Pa3BUTHE YKOJIOTHU 1
Mertoags! skonoruu. Jlabopatopnas padora

51 «3yueHne METOI0B IKOJTOTUUECKUX 1 0.5
HCCIIE0BAHMI

5 3HaueHue 3KOJOTUYECKUX 3HAHUU AJIs |
4eJloBeKa

53 Dkosoruueckue GpakTopsl 1
Abunortnueckue GakTopsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas | 05
pabota «BpIsBIEHNE PUCTIOCOOICHHI '
OpPraHU3MOB K BJIMSIHUIO CBETa»
Abunornueckue gaxktopsl. Temneparypa

55 KaK 9KOJIOTUYECKUHN (aKTop. 1 0.5
Jlaboparopnas pabota «BrisBieHne
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IIPUCIIOCOOIEHUH OPTaHU3MOB K BIUSTHHIO
TEMIIEPATYPbI»

Abuotnyeckue pakropbl. BnaxkHOCTh Kak
skonoruueckuii pakrop. JlaboparopHas

56 1 0.5
pabota «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»
57 Cpenbl oOuTaHus OPraHu3MOB 1
58 buonoruueckue puTMbl 1
59 XKuznennsle popMBbI OPraHU3MOB 1
60 buotnueckue hakrops 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI
61 JUISL CYyLIECTBOBAHUS OPIaHU3MOB B CPEZIEC 1
oOuTaHus
2 DKOJIOTHYECKHE XapaKTEPUCTUKU |
HOMYJISALUH
OCHOBHBIE TIOKA3aTEJH TOMYJISIIIH:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS 1
MI0JIOBAsi CTPYKTypa
OCHOBHbBIE TIOKA3aTeIN MOMYJIISAIHH:
64 POXTaeMOCTh, IPHPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAIIHN
65 DKojoru4eckasi CTpyKkTypa MonyJssuu 1
66 JluHamuKa MOMyJSIUU U €€ Perysius 1
67 KpuBsie pocTa 4nCIEHHOCTH MOMYJISIIINN. !

KpuBble BKUBaHUS
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DKoJoruueckasi HUIIA BU/A.
68 Jlaboparopnas padota «I[Ipucrnocobnenus 1 0.5
CEMSIH PaCTEHHM K pacCEeJIEHUIO»
69 Bup kak cucrema nonysisiuid 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALINI |
KUBOTHBIX
71 Co00111€CTBO OpraHU3MOB — OHOIICHO3 1
72 DKocHucTeMa Kak OTKpbITasi CUCTEMA 1
7 KpyroBopor BeliecTB 1 MOTOK SHEPTUH B |
9KOCUCTEME
74 OcCHOBHBIE IOKA3aTeNN FIKOCUCTEMBI 1
75 DKOJOTHYECKHE MUPaMHIbI 1
76 N3menenus coob11ecTB — CyKIIeCCUU 1
77 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI |
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB
73 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI |
TYHJAP, JIECOB, CTEIIEH, TYCTHIHb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
20 Ypb6oskocucremsl. [IpakTnueckas pabora 1 0.5
«3yuenne u onrcanue ypoosKOCUCTEMBI» i
3aKOHOMEPHOCTH (HOPMUPOBAHHUS
81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 1
9KOCUCTEMAX
22 MexaHu3Mbl BO3AEHCTBUS 3arpsI3HEHUI |
Pa3HBIX TUTIOB HAa CyOOpTaHN3MEHHOM,
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OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
H9KOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemianerapHas 00009Ka |
3emun

84 Yuenne B. U. Bepranckoro o 6uocdepe 1

g5 3aKOHOMEPHOCTH CYLIECTBOBAHMS 1
ounocdepsl

26 KpyroBopotsl BeliecTs u !
OMOTeOXUMHUECKUE LIUKJIIbI

g7 3oHanpHOCTH OHOChepsl. OCHOBHBIC |
OMOMBI CyIIN

88 YcroitunBocTh 6MoCheps 1

89 DKOJIOTHYECKHE KPU3HUCHI U UX TPUUNHBI 1

90 BoszeiictBue uenoBeka Ha 6uochepy 1

01 AHTpPONIOT€HHOE BO3JEHCTBHE HA |
PaCTUTENBbHBIN U )KUBOTHBIN MU

92 OxpaHa npupos 1

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO |
Pa3BUTHS YEJIOBEUECTBA U MPUPOIbI
ParmonansHO€ TPUPOIONIOIH30BAHNE

94 cOoXpaHeHHe OMOJIOTHYECKOTO 1
pa3zHooOpa3ust 3eMiau

05 O0600mmenue mo Teme «KMUKPOIBOIIOIHUS U |
€€ pe3yIbTaThI»

96 O6o06muienne o Teme «MaKpOIBOJIOLHS U 1
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€€ pe3yIbTaThI»
97 O6006mmenue o reme «IIporcxoxaeHue u |
pa3BHUTHE KU3HU HA 3eMIIe)»
08 O6o6menne no Teme «IIpoucxoxaenne |
YeIIOBEKa — aHTPOIIOTCHE3)
99 O06o0meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPIraHH3MOBY
100 O6o61eHue o TeMe «OpraHu3Mel U cpeja !
oOUTaHUS
101 O6061ueH1/ie o TeMe «DKOJIOTHUsS BHJIOB U !
TTOTTYJISITTAI
102 O6o006menue no Teme «buocdepa — !
rJI00aNbHas IKOCUCTEMAY)
OBUIEE KOJIMYECTBO YACOB I10 102 0 75
I[TPOTPAMME
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MMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMuUpoBaHHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIbI U
pEIICHUH KU3HCHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIBLHOTO MPUPOIOIIOIE30BaHNUS, B (DOPMUPOBAHHUH [IECHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

Sapyﬁe)KHHX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOrUH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOIO
[IO3HAHUS, UCIOJIb3YyEeMbIX B OMOJOIMYECKUX HCCIIEAOBAHUSIX >KUBBIX
O0OBEKTOB M 3KOcHCTeM (ONUCaHWe, HW3MEpEHUe, IPOBEACHUE
HaOJt0/IeHNH); CHoco0aMy BBISBICHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeactBaMu, (GOpMYJIHpYS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI U JIETaTh BHIBOIBI.

BbIsiBIIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHHUE MOITYUYEHHBIX Pe3yJIbTaToB U (OPMYIUPOBAHKE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHSITHi/JI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJTIOYAET: OCHOBOIOJIArAlOIINe OWOJIOTHIECKHE TEPMUHBI W TIOHSATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpETyJISLus,
CaMOBOCITPOU3BE/ICHIE, HACJIE/ICTBEHHOCTH, W3MEHUYHBOCTb,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.

Opnux, .M. MeynnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
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Moprana, 3akoH 3apozsimieBoro cxoacrsa K. bapa, sBosonuoHHas
teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS OHBOJIIOLUHU, TEOPUS
antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenue H.W. BaBunoBa o meHtpax MHOrooopaszus U MPOUCXOKIACHUS
KyJIbTypHbIX pacteHuit, ydenne A.H. CeBeprmoBa o0 myTsix u
HaIpaBJICHUSX 3BOJIOINH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACICIUICHUS
MIPU3HAKOB, HE3aBUCUMOIO HacienoBaHus Mpu3HakoB I'. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs TPU3HAKOB U HAPYUICHUS CLEIUICHUS
resoB T. MopraHa; roMOJIOTMYECKHMX PSAJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. Basunosa; renermueckoro pasHoBecus JIxk.
Xapnu wu B. BaiinGepra; 3apogsimeBoro cxonactBa K. bapa;
Oouoreneruyeckuii 3akon J. ['exkens, @. Mioiepa);

MPUHIHUIIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKoJOrH4eckor mupaMuibl 4uced,
OMOMACChI U DPHEPTHH);

runote3bl (koauepBaTtHo A.W. Omnapuna, nepBudHoro Oynbona JIx.

Xomnpeitna, mukpochep C. Dokca, pudosuma T. Yek)

VYmenue peiratb IMOUCKOBBIC OMOJI0rHYeCKUe 3aJa4u,; BbIABIIATH
MPHUYNHHO-CJIICICTBCHHBIC CBsA3HU MCXKOY HCCIICAYEMbIMU
OMOJIOrHYECKUMHU O6’LCKT3.MI/I, nmponeccamMu M ABJIICHUAMU; JCJIATb
4 BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU TTOJIYUCHHBIX PE3YJIbTATOB,
COCTaBJIATb I'CHOTHIIMYCCKHUE CXCEMbl CKPCHIUMBAHHA JIA PA3HbBIX THUIIOB
HacCJICAJOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATHL CXEMbI IIECPEHOCA

BCHICCTB U SHCPI'HU B 9KOCUCTECMAX (I_Iel'II/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBS3M MEXAY CTPOCHHEM U
(GYHKLIMSMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHCTEMaMH OpPraHOB y pACTEHWH, JKMBOTHBIX W YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEUIECTB; dTAlaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
5 LUKJIOB OPraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢eHorunoMm, ¢eHotunoM U (QaKTOpaMu Cpeabl  OOUTaHMUS,
mporeccaMy  ABOJIONUH, ABIKYIIMMH CHJIAMH  aHTPOIOTEHE3a;
KOMIIOHEHTAMH PA3JIUYHBIX DKOCHUCTEM W TMPHCHIOCOOICHUSIMH K HUM

OpraHnu3MOB

VYMmenune BBIICIIATh CYIICCTBCHHBIC ITPHU3HAKU!

CTPOCHUSA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPHUOT, OAHOKIICTOYHBIX U
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MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB, OHMOT'€OIICHO30B, SKOCHCTEM H
Oomocepsl; CTPOCHUS OPraHoB U CHUCTEM OPraHOB PacCTCHHI,
KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEEATEIBHOCTH, IPOTEKAIOLIUX
B OpraHuM3Max pacTeHHUU, >KUBOTHBIX M YEJOBEKa; OMOJIOTHYECKUX
mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMauu U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUNOB MNUTaHusA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meilo3a,
raMeTorenesa, AMOpUOTeHe3a, MOCTIMOPUOHAILHOTO  Pa3BUTHS,
Pa3MHOXEHHUS, UHIUBHYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICVCTBUSL TE€HOB, TIETEepPO3UCa; JECUCTBUUA HCKYCCTBEHHOIO
oTOopa, CTaOUIM3UPYIOWIEro, JBMXKYIIETO W Pa3pbIBAIOIIETO
€CTeCTBEHHOTO O0TOOpa; ayuIonaTpUyYecKoro M CHMIIATPHYECKOTrO
BU000pa30BaHusl; BIUSHHS JBIKYIIUX CHJI SBOJIIOIIMU HA TEHO(DOH
TOTIYJISIUM; TPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cCpeie OOHWTaHus,
4yepe[oBaHMs HAMpaBICHHUI 3BOJIOLWHU; KPYroBOPOTa BEIIECTB U

IIOTOKA SHEPIUH B 9KOCUCTCMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK MPOKAapuOT M JYKapuOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUJOB, 6I/IOFGOHCHO3OB U 3KOCHUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, MIACTUYECKOI0 M HSHEPreTH4YecKoro ooOMeHa,
XeMOCHHTE3a, MHTO3a, Meio03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CyIIECTBOBAaHUE, €CTECTBEHHOTO0 0TOOPa, BU1000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWUTaHMsl, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOI€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYrOoBOPOTa BEIECTB W TPEBPAIICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
8 OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS MPHUPOILI U

YCJI0BCUCCTBA

9 YMeHHe KpUTHYECKH OIICHHWBaTh WHGOpMaNK0 OHOIOTHYECKOro
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COJIEp’KaHUs; MHTEPIPETUPOBATH ITUUYECKUE ACIEKTHl COBPEMEHHBIX
HCCIICAOBAHUN B Ouosoruu, MCIUIINHE, OHMOTEXHOJIOTUU;
paccMmaTrpuBath ro0anbHbIE 9KOJIOTHYCCKHE POOIIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHHIO K HUM COOCTBCHHYIO

IIO3HUIIHNIO
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHHass OWONOTHS — KOMIUICKCHAass HayKa. DBHOJOrMYEcCKHME HAyKu U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NPUKIATHBIE W IMOUCKOBHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHnne OWONIOTMM B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruel. 3HaueHHe OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTH YEJIOBEKa: MEAUIUHE, CEIbCKOM XO3SMCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMeT u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, AUCKPETHOCTh U ILEJIOCTHOCTh, CJIIOXKHOCTb U
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, 3KOCHCTEMHBIHN
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE MPU3HAKU XKHUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzanus, Metaadanmu3. IloHsTHe o0 3aBUCMMOM ¥ HE3aBHCHUMOH
nepemeHHoH. [ImannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBeEpKa TUIIOTES.
HyneBas rumore3a. Ilonstue BbIOOpKM M €€ JOCTOBEpHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBEl HCKaXKEHUs pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUYHOM TEOPHUH.
MeTobl MOJIEKYJIIPHOM M KJIETOYHOIN OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, g depeHnaIbHOe

eHTpu(yrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK
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XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHThL. Boa u
e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHe€ B CTPYKTYPUPOBAHHUU KIIETKH,
Terioperynsauud. MuHepaabHble BEIIEeCTBA KIETKH, UX OHOJOTHYecKas pOJib.
Ponp kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moinekynsl. IlepBuuHast cTpykTypa Oenka, MeNnTHAHAs
CBA3b. BrTopuuHas, TpeTWyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIMN OSITKOB.
VYrneBoabl. MoHocaxapupl, AUCAaxXapujibl, OJUrOCaXxapuabl U IOJIMCAXAPUJIBI.
OO0muii mmaH CcTpoeHUsT W (PU3UKO-XMMHUYECKUE CBOKMCTBA  YIJICBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuaer. ['mapodunsHO-THIpOPOOHBIE cBoMcTBa. Kiaccudukamus numumos.
Tpurnuuepunsl, ¢Gochomunuabl, BOCKH, CTEpOHAbL. buonormueckue (yHKIHA
munuaoB. OOnIEe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, ITOIYIIPOHULIAEMOCTb.

Hyxneunnoseie kuciorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuamun komrmiemenTapraoctu. IlpaBuino Yapradda. Crpykrypa
JHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynknuu JHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBszu B Moisiekyne ATO.
buonoruueckue pynkuun AT®. BocctaHoBIEHHBIE TEPEHOCUUKH, UX QYHKIUH B
kietke. CekBenuponanue JJHK.

CrpykTypHas Ouonorusi: OHOXMMHUYECKHe U Ouodu3MYecKHe HCCIeI0OBaHus

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYJT

Tunsl  KJIETOK: JyKapuOTHYeCKas M  nIpokapuoruyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHNUs KIETKH.

Crpoenue mpokapuoTHUYEeCKOM kieTku. KieTodHas creHka OakTepuili W apxew.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HOM MPOKAPHMOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenne u GyHKIIMOHUPOBAHHE HyKApUOTHUECKOW KieTku. [lmazmatumdeckas
MeMOpaHa (turazmanemma). CTpykTypa TutazMatudeckoid memOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
obneruénHas auddy3us), aKTUBHBIM (NEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOLKTO3, (arouuTo3. Dk3omuTo3. Kiierounas creHka.

CrpykTypa 1 GyHKINU KIETOYHONW CTEHKH PACTECHHM, TPHOOB.
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Huronnaszma. [urozons. Lutockener. JIBuxkeHue muTomiazmMel. OpraHouabl
kineTkd. OpHoMeMOpaHHBIE OPraHOMABI KIJIETKU: DHJOIUIa3MaTU4ecKas CeTb
(BIIC), anmapat 'onbkH, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3amMocBs3b
OJTHOMEMOpaHHbBIX OpraHoua0B KieTKH. CTpOeHHE TpaHyJIIpPHOIO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmaakwuii
(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKynyM. CekperopHas QyHKUUsS
anmnapara ['onpmxu. TpaHcmopT BemecTB B KIETKe. Bakyonu pacTHTEIbHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHPUH, IUIACTUIBL.

CrpoeHne W (QyHKIMM MUTOXOHApPUN W miacTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3UPYIOLIMX  3YyKapuoT.  XJIOpOILIACTHI,
XPOMOILIACTHI, JIESMKOIUIACTHI BBICIIMX PACTEHUN.

HememOpannsie opranouasl kietku CrtpoeHne M (yHKIMM HEMEMOPaHHBIX
OpPraHoOMJIOB KJIETKH. PuOocoMbl. MukpoduiaaMeHTb.. MpleyHple  KIETKH.
MukpotpyOouku. Knerounsiit nentp. CTpoeHHe M JABUKEHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOIIA3MbL. LIeHTpHOIIb.

Anpo. Obonouka sipa, XpOMAaTHUH, KapuoOIUIa3Ma, SIPBILIKUA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenKoBBIH MaTpukc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTtuHa — TUCTOHBI.

Knerounsle BrmoueHuss. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, )KUBOTHOM, TPHOHOI)

AccUMUIISIIMS M TUCCUMMIISILIMSL — JIBE CTOPOHBI Merabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TeTepoTpodHbIN. YuacTue KUCIopoaa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe ooOecreyeHue KiIeTku: mnpeBpaiieHne ATO B
OoOMeHHBbIX mporeccax. DepMEHTATUBHBIA XapakTep peakuuil KJIETOYHOIro
MeTabonu3zma. DepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. OTinnuns GpepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOMTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaKIuii 0T pa3IuYHbIX PaKTOPOB.

[lepBruHBIl CHUHTE3 OpraHMYECKHMX BemecTB B kierke. PotocuHTe3. Ponb
XJoporiactoB B mporecce (orocuHTeza. CBeroBass W TemMHOBas (asbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbBIX (PAKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XeMmocuHTe3. PaznooOpas3ue opraHn3MOB-XE€MOCHHTETHKOB: HUTPpUPHUIMPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTEepHH, BOAOPOJHBIC OakTepwu. 3HAUYCHHE

XCMOCHHTC3a.
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Ana’poOHble opraHu3Mmbl. Buner Opoxenus. [IpogykTel OpokeHHS H HX
HCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEIN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTalbl 3HEpreTuyeckoro oomeHa. IToaroToBuTeNbHBIN
sTan. [ MKoan3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KIETOYHOE [bIXaHWe. Poib MUTOXOHApUN B
nporeccax OMOJIOTNYECKOT0 OKHCIICHHUS. [{uknuueckue PEaKIMH.
OxuciurensHoe dochopunupoBanue. [Ipenmyiectsa aspoOHoOro myta oOMeHa

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

Peakuun matpuuHOro cuntesa. [IpuHIMI KOMIUIEMEHTApHOCTHM B PpEaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusblid cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUN: KOMIUJIEMEHTAPHOCTh, aHTUIIAPAJIJICIIBHOCTh, ACUMMETPUYHOCTbD.
Tpancmsiius u e€ srambel. Yuactue TpancnoptHbix PHK B OGuocunTese Oernka.
YcnoBust OumocuHTe3a Oenka. KommpoBanwe amMuHOKUCIOT. Poms pubocom B
OnocuHTe3e Oenka.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTUBHOCTH I€HOB y
npokapuot. ['mnoreza onepona (®. XKakoo6, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIl roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM U OOJIuratHele napasuthbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupychsle 3a0osneBaHusl yenoBeka, KUBOTHBIX, pacteHuil. CIIN/], COVID-19,

conuaJibHbIC U MCIUTTUHCKHUC HpO6J’I€MI)I

Knerounsnii mmkn, ero mnepuoabl W perymsius. HWHrepdaza u  MuTO3.
Oco0eHHOCTH MpoIIecCcoB, MpoTeKamux B HHTepdase. [loaroroBka KIeTKu K
nenenuto. IlpecuHTeTMdecknii  (MOCTMUTOTUYECKUH), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MMPEMUTOTUYECKUI) TEpHO/Ibl HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanus. IlpuHmunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarionIHbIE  Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX IPOLECCHI.
Tunsl MuTo3a. Kapuoknnes u nurokuHe3. buonornueckoe 3HadeHME MHTO3A.

PGFYJ'IHIII/UI MHUTOTHUYECKOI'O TUKJIAa KJIECTKH. HporpaMMI/IpyeMaﬂ KJIETOYHAas TH0eb
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— al1oITo3.

q)}IHKI_II/IOHaJILHaSI TCHOMHKA

Opranusm Kak OHOJOrHYecKast CHCTeMa

3.1

3.2

OAHOKJIETOUYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHbIE OpraHHU3MBbl u
MHOT'OTKaHEBbIE OpPraHU3MBI.

@opMbl  pa3MHOKEHUS OPTraHMW3MOB: Oecrojoe (BKJIKOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmHoxenue. [lonoBeie kiaeTky, win rametsl. Meitos. Ctaauu meiiosa.
[ToBenenue xpomocoMm B Meiio3ze. Kpoccunrosep. buonoruueckuii cmpici Meiio3a
Y MIOJIOBOTO Iporiecca. Meio3 v ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.
[Ipen3zaponpiieBoe paszputHe. ['ameroreHe3 y KHMBOTHBIX. [l0J0BBIE >Kene3bl.
OOpa3oBaHne W pa3BUTHE TMOJIOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
CrpoeHue mnoNOBBIX KiIeTOK. OmionoTBOpeHHEe U SMOpPUOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.
WnpuBunyanbHOe pa3BuTuHe oOpraHu3smMoB (oHroreHe3). Craauu sMOpHOreHe3a
KHUBOTHBIX (Ha mpumepe nsarymkn). pobnenue. Tumbl gpodnenus. OcobeHHOCTH
OpoOJeHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JHUCTKU (TracTpylislus). 3akiajaka
OpraHoOB W TKaHEW M3 3apOJIbIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOIIEerocs 3apofbllia (3MOpUOHANbHAs WHAYKLMSA). 3akiajka IJIaHa
CTPOEHUS KMBOTHOTO KaK pe3yJbTal HEPapXWYECKHUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHATBHOE pa3BUTUE pPa3IMYHBIX (DAKTOPOB OKpYXKaromIeH
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocTaMOpronanbHblil nepuos. [psimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3omM y O€CHO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. DBHOJOrM4eckoe 3HAYEHUE NPSIMOrO0 M HENPSMOIO pPa3BUTHUA, HX
pacnpocTpaHeHue B mpupojae. Tumbl pocra XUBOTHBIX. DaKkTOphl perynsuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnopl oHTOreHe3a yenoBeKa.

Pasmuoxkenne u pasButue pactenuii. [ametrodur u cmopodut. Meiio3 B
KU3HCHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIecce Meio3sa.
l'amerorenes y pacrenuii. OIUIOOOTBOPEHHME M PAa3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoifHOe OIUI0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue 1

Pa3sBUTHEC CCMCHU. MexaHu3MbI PEryjidinuu OHTOTCHE3a Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPAa3BUTHA T'CHCTUKHU KAaK HAYKH. OcHoBHBIC

TeHETHYECKHE IIOHSATHS U CHUMBOJBL 1 OMOJIOrMYHBIE XPpOMOCOMBI, aJIJICJIBHBIC
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TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YUCTasl JUHUS, THOPUABI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOJbl  TI'€HETUKH: THOPHIOIOTHYCCKUN,  ITUTOJIOTHYCCKHH,

MOJIEKYJISIPHO-T€HETHYECKHI

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHAeNs — 3aKOH €IMHO00pa3us
ruOpUIOB TIepBOTO TMOKONeHUs. I[lpaBuino gomuHupoBaHus. Bropoii 3akoH
Mengenss — 3akOH paclleryieHuss mnpu3HakoB. LluTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ MIIOTe3a YUCTOTHI TaMeT.

AHanuzupyroiiee ckpenuBanue. IIpoMexxyTouHbIA XapakTep HacleIOBaHMUS.
Pacmienyienre npu3HakoB MPU HEMOIHOM JOMUHUPOBAHUHU.

JurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O
HacjaeOBaHUS  TpU3HAaKoB.  lluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIlIMBaHUS.

CueruieHHOe HacienoBaHue npu3HakoB. Paboter T. Moprana. CremnsieHHoe
HacJe0BaHUE T'E€HOB, HAPYIICHHE CIEIUICHUS MEXIy TeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBIM MEXaHHU3M OIpEAeNieHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii W TeTeporaMmeTHbI moJ. ['eHeTnueckas
CTPYKTypa TIOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cuctema. [lmeloTponuss — MHOKECTBEHHOE ACHCTBUE
reHa. MHOXECTBEHHBIH alUIeNnu3M. B3auMoneilcTBue HealIeIbHBIX TI'CHOB.

KommnemenrapHocts. Onuctas. [lomumepus

B3anmopelicTBre reHoTUNA U cpeibl IpU popMupoBaHuu GeHotuna. Mi3zmeHunBocTsb
npu3HAKoB. KauecTBeHHbIE M KOJMYECTBEHHBIE NMPHU3HAKK. BUIbl M3MEHUMBOCTH:
HEHACJICICTBEHHAs U HACJIEICTBCHHASI.

MopaudukanonHas ~ W3MEHYMBOCTb.  Pomb  cpeasl B (popMHpOBaHUM
Mo (UKaMOHHON U3MeHYnBocTH. Hopma peakiiuu npusHaka. BapranmoHHbIi psij
n BapuanmoHHas kpuBas (B. UWoranncen). CaolictBa MOAM(UKAIIMOHHON
U3MEHYHUBOCTH.

I'enotunuyeckass n3mMeH4UNBOCTb. CBOMCTBA FTEHOTUIIMUYECKON N3MEHUMBOCTH. BHbl
TeHOTUIMMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOunaTtuBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. Posib KOMOMHATHBHONW M3MEHUYMBOCTU B CO3/IaHUU
TeHETUUECKOro pa3HooOpasus B Ipesiesiax 0THOro BU/IA.

MYTaHI/IOHHaﬂ HN3MCEHYUBOCTD. BI/IJIBI MYTaHHﬁZ I'C€HHBIC, XPOMOCOMHBIC, TCHOMHBIC.
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CnoHTaHHBIE U HHAYLIUPOBAHHLIC MYyTalluH. H,Z[eprIe n IUTOINIa3MaTH4CCKHE
MyTalliu. ComMaTHiecKye 1 IOJIOBbIC MyTalliu. HpH‘II/IHBI BO3HUMKHOBCHU MyTaHHﬁ.
MYTaFCHBI N HX BIJIHMAHHUC Ha OpPraHu3MBI. 3aKOHOMepHOCTI/I MYTalHOHHOI'O
Impornecca. 3aKOH TOMOJIOTHYECKHX PAI0B B HaCHGHCTBeHHOﬁ HU3MECHYHNBOCTH (HI/I

Basunos). Buesigepnast ”3BMEHUMBOCTD U HACJIEACTBEHHOCTh

Kapuotun uyenoBeka. MexayHapoaHasi IporpaMma MCCIEAOBAaHUS T'€HOMA
yenoBeka. MeToabl  HM3Yy4YEHUsT TEHETMKM  YEJIOBEKAa: TI'€HEaJOTrHyYeCKui,
OJIM3HEIOBBI, IIUTOrCHETUYCCKUI, MONYJISIHUOHHO-CTATUCTUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE omnpeaeseHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHKUE, B TOM YHUCJIE€ C IMOMOIIBIO
[MI[P-anaym3a.  HacnmencTBeHHble  3a0ojieBaHUS  4eloBeka. [ e€HHbIE W
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnu c HACJIEICTBEHHOU
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON MeHETUKH B IPEIOTBpaIllCHUN

M JIEYEHNH T'€HETHYECKHUX 3a00yIeBaHMi yestoBeka. CTBOJIOBEBIE KIIETKU

JloMecTukalus U cenekuus. 3apoxkKAeHUe CeJIEKIMU U JoMecTukaiuu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKAECHUS U MHOTooOpasusi KyJbTYPHBIX PacTEHUM.
Posp ceneximu B co3laHUM COPTOB pacTeHUM W mopoA *UBOTHbIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HAcJeICTBEHHOW u3MeHunBocTd H.M.
BaguioBa, ero 3HaueHue sl CENEeKIMOHHON PaOOTHI.

Metoael  cenekuMoOHHOW paboThl. MckyccTBeHHbI OTOOp: MaccoBblii U
VHIUBUYTbHBIH. DTanel KOMOMHAIIMOHHOMI CEJICKIIMH. Hcnerranne
npou3BoauTeneil mo moroMcTBy. OTOOp MO TE€HOTUIY C TOMOIIBIO OLIEHKU
(eHoTHma MOTOMCTBA M OTOOP MO T€HOTUITY C omonibio aHanu3a JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METOJI CENEKIIMOHHON pa0boThl. PamuaninoHHbI 1
XUMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTalud Yy KyJbTYpHBIX (QopM
opranusmoB. Mcronb3oBaHHE€ TE€HOMHOIO PENAKTUPOBAHMSA M METOJOB
pexoMmOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOro MaTepuaa Jjsi CeIeKIUH.
[lonyuenne mnomumuounoB. BuyrpuBuooBas ruOpuausaiums. biuskopoacTBeHHOE
CKpelllMBaHue, Wiu MHOpuauHr. HepojcTBeHHOE CKpelBaHHWe, WIM ayTOpUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamzanys. [lpeononenne Oecrutouss MEXBHUAOBBIX THOpuaoB. JlocTrokeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

OOBEKTBI, UCHIOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKaHEBBIE KYJIBTYpBI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunuoHHas  OHWOTEXHOJIOTHS:
xjieboneueHne,  MOJIyueHHWEe  KUCIIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.

MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
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IIpousBoncTBO  O€nka,  aMUHOKHMCIOT M BUTaMMHOB.  VIcKycCTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHLEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUU SAEp KIETOK.

XpoMOCOMHass M T€HHas WHXEHepusa. VICKyCCTBEHHBI CHHTE3 Te€Ha |
KoHCTpyupoBanue pexomOunanTHeix JIHK. JlocTmkeHus u TEpCHEKTHUBHI
XpOMOCOMHOM ¥ TI'€HHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOI‘OO6paBI/Ie OpTraHU4Y€CKOIro Mupa

4.1

buonorudyeckoe  pasHooOpasue  opraHusmoB.  CoBpeMEeHHas  cHCTEMa
opraHudeckoro wmwupa. IlpuHimnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEeMaTHYECKHE TPYIIIBI OPraHHU3MOB.

Ocobennoctu CTPOCHUA M KUBHCACATCIbHOCTU OJHOKJICTOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIECTOYHbIE I'PUOBI, OJHOKIECTOYHBIE BOJOPOCIH, APYTHE
npotucThl. KosloHHa bHbIE OpraHu3Mbl. [|BI)KEHUE OHOKIETOUHBIX OPraHU3MOB:
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpraHU3MOB.

PasnpamHMocn, Y OAHOKJICTOYHBIX OPraHu3MOB. Takcucer

4.2

4.3

4.5

MHorokJieTouHbI€ pacTeHHs. B3anMOCBsI3b YacTE€ld MHOTOKJIETOYHOTO OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHuszm
Kak eauHoe 1nenoe. TkaHu pacreHnil. Tumel pacTUTENbHBIX  TKaHEH:
oOpa3oBaTenpHasi, TMOKPOBHAs, MPOBOJSAIIAS, OCHOBHAas, MeXaHHUYecKas.

OcobeHHocTu cTpoeHUs], PYHKINN U PaCIIOIOKEHNS TKaHEH B OpraHax pacTeHUI

BereraruBHble U T€HEpAaTUBHBIE OpraHbl pacTeHUd. OYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llormomenne BOABI, YIVIEKHCIOTO Ta3a W MHUHEPAIbHBIX BELIECTB
pactenusmu. Jlpixanue pacteHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KICTKU.
TpancnopTHele cuCTeMBbl pacTeHMil. Beinenenue y pacreHmid. 3ammra y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrtBa MacCMBHON M XMUMHYECKOMN
3aIUThl. OUTOHLIUIBL.

PasgpaxxuMocTs M peryisinus y OpraHu3sMoB. Pa3zapakuMocTb U peryisauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BEIIECCTBA U UX 3HAYCHUC

MHOroOKJIeTOYHbIE  JKMBOTHBIE. B3amMOCBSI3b,  4YacTeli  MHOTOKJIETOYHOT'O
OpFaHI/ISMa. TKaHI/I, Opl"aHI)I U CHUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak eauHoe nenoe. ['omeocra3. TkaHu )KMBOTHBIX W 4YEJIOBEKa. THIIbI
KUBOTHBIX TKaHEW: SNUTEINalbHAas, COCIWHUTENbHAs, MBbIIICYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKUMA U pacmoNioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YC€JIOBCKaA
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Oprasbl U CUCTEMbl OPraHOB XUBOTHBIX. DYHKIIUM OPraHOB M CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKelleTbl OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli U BHYTpeHHUU ckeneT. CTpOCHUE U THUIIbl COCTUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKUBOTHBIX. Iluranume xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIXaHue XUBOTHBIX. KokHOE nbixanue. XKabepHoe u
JIErOYHOE JIbIXaHUE.

JIpIXaHW€ IT03BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCJIOKHEHHUE CTPOCHHS
NErKUX TMO3BOHOYHBIX UBOTHBIX. JlpIXaTelibHasi cucTeMa 4elioBeka. MexaHusm
BEHTWIALIMK JIETKUX Yy TNTUIl W MICKOMHUTAIONMX. TpaHCHIOPT BEUIECTB Y
opranu3moB. TpaHcHopT BewecTB Yy KMBOTHbIX. KpoBeHocHass cucrtema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKUMBOTHBIX.  Kpyru
KpOBOOOpANICHHsI.  DBOJNIOIMOHHBIC  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBbI TMO3BOHOYHBIX >XMBOTHBIX. BwineneHue y opranuzmoB. Brigenenue y
#*UBOTHBIX. CoKpartutenbHble Bakyosu. Opransl BeleaeHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIJICIUTEIBHOW CHUCTEMaMH. BpineneHune y MNO3BOHOYHBIX
KUBOTHBIX. 3alUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI U UX
MIPOU3BOIHBIE.

PazgpaxkxumocTs U peryisinus y opraHu3mMoB. Pa3zqpakxuMocTh y 0THOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxumMocTb M peryiduuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BEIIECTBA U UX 3HAUEHUE.

HepBHas cucrema u pediaekTopHas peryysiius Yy MHOTOKJIETOYHBIX KHUBOTHBIX.
HepBHas cuctema u €€ otesnsl. DBOIOUUOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputmMoB u mnporpamm i 3PQPEKTUBHON (PYHKIIMOHAIBHON
aQHHOTAITUN T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPTaHNU3MOB, paCTeHI/II\/'I, JKHNBOTHBIX U YCJIOBCKA

5.1

5.2

OpraHI/I3M YCJIOBCKA U €T0 3JOPOBLE

Opransl 1 cUCTEMBI OPTaHOB 4esnoBeKa. OTaesbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u peduiekropHas nyra. be3ycrnoBHblE U yCIOBHBIE
pednexcel. ['ymopanbHas peryssius U SHIOKPHUHHAs CHCTEMa HUBOTHBIX U
yesoBeka. JKenes3sl 3HIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eiCTBME TOPMOHOB.
B3auMocBs3p HEpBHON M AHIOKpPUHHOW cucTeM. [umoTtamamo-runodusapHas

cucrema. Peduekc u pedraexropHas ayra. besycioBHble U yCloBHBIE pedieKChl

3aH_[I/ITa opranu3ma OT OoJIe3HEH. I/IMMYHHaﬂ cucTeMa 4elioBeka. KietouHwiii u

TYMOPaJIbHBIH MMMYHHMTET. BpoXXAEHHBINA, NpHOOpPETEHHBIM crennduyeckui
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umMMyHuTeT. Teopuss  KIOHANbHO-celeKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3sMoB. Poib

BpO)KI[éHHOI‘O HMMYHHUTCTA B pa3BUTHUU CUCTCMHBIX 3a00J1eBaHUH

5.3

KpoBeHocHast cucrema u €€ opransl. Cepale, KpOBEHOCHBIE COCYAbI U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus

54

5.5

Hpixanue yenoseka. {uddysus ra3oB yepe3 MOBEpPXHOCTh KIETKH. JlpIxaTenpHas
cucremMa 4enoBeKka. JIpIxaTenbHas TOBEPXHOCTb.  Perymsanus — IbIXaHHA.
JlbIxatesbHble 00bEMBI

[InmeBapurenbHass cucreMa 4enoBeka. OTHensl NUILIEBAPUTEIBHOTO TPAKTA.

HI/IIIIGBapI/ITeJH)HI)IG JKCIIC3hI. BHyTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBsl W wux mnpomsBoaHble. Opranel BoiaeneHus. [louku. CrpoeHue u
¢bynkunonupoBanue Hepona. @unbTparys, cekpenus U 00paTHOE BCACHIBAHHE

KaK MCXaHU3MbI pa6OTbI OpraHOB BBIJACJICHUA. O6pa30BaHHe MOYH Yy 4YCJIOBCKa

5.7

6.1

HBI/I)KGHI/IC YyeJloBeKa: MbIieyHas cucreMa. CKeJleTHBIC MBIIINBI U HUX pa60Ta.

CTpOGHI/IC X THUIIBI COCAMHCHUA KOCTEH
TCOPI/IH ABOJIIOIMU. Pa3BuTHE )XKU3HU Ha 3emie

OpomouonHass  teopuss Y.  JlapBuna. Ilpeanochiiku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U HaydHas nedarenbHocTs Y. JlapBuHa.

JIBmokymiye cuiibl 3BoJoUMU BUAOB o Y. JlapBuHY (BbICOKasi MHTEHCHBHOCTh
pPa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHas WM3MEHYMBOCTh, Ooprba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTndeckoit Teopur 3Boiroiuu (CTD). HeittpansHas Teopus
sBomtonui. COBpeMEHHasi SBOJIIOIMOHHAST OUOIOTHs. 3HAYEHHE DBOJIOIIMOHHON

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa

6.2

[Tomynsimust kak ayeMeHTapHas enuHuna sBoolud. COBpEeMEHHBIE METObI
OLIEHKH TEHETUYECKOro pa3sHooOpas3ust M CTPYKTypbl mnomynsuuil. M3meHenue
reHoQoHJa MOMYJSAUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJIEHHE. 3aKOH
reHetuyeckoro paBHosecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (AKTOPHI  (IBIDKYIIME CHUJIBI) DBOJIONWU. MyTalnOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBoOcTh. /[lpeiidp reHoB — ciyuaiiHble
HEHalpaBJIeHHble HW3MEHEHMs 4YacToT aviened B momymsuusax. Oddekr
OCHOBATEJIS. Murpanumu. N3omsanus MOMYJIALNN: reorpaduyeckas
(mpoctpaHCcTBeHHas1), Orogorudeckast (penpoayKTUBHAS).

EcrectBeHHblii 0oTOOp — HampaBisiommid  ¢aktop dIBomonuH.  DopMel
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€CTeCTBEHHOTO  OTOOpa: JBWXKYIIUH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mu3pynTuBHbIi). [TonoBoit 0TGOp.

IIpucnocoOneHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm U CTpykTypa. BupmooOpa3zoBaHue Kak pe3yibTar
MUKposBostoru. M3omsanus — kinrodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHUS: AJIOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl HOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp sBoMOLIMOHHOM OMoONOrMHM B pa3paboOTKe HAYYHBIX METOJIOB COXpPaHEHHS
O6unopazHooOpasus. MHUKPOIBOIONKS M KOIBOJIOIUS TAPa3UTOB M HMX XO35EB.
Mexanu3mbl HOpMUPOBaHMS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

C Hel

MeTtoasl u3ydeHus MakpodBoironuu. [lageoHTomorndeckue MeTOAbI M3YUYCHHS
sBoonnu. [lepexonubie Gopmbl 1 PUIIOreHeTUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaduyeckue MeToabl u3ydeHus Boorun. CpaBHeHnue (Gopsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasl-asHneMuxku u
PEJUKTHI.

OMOpHONOTHYECKHEe ¥ CPaBHUTENBHO-MOP(GOIOTUYECKUE METOAbl HM3y4YeHHS
IBOJIIONMH. [ €HeTHMYeCKHe MEXaHWU3MBI ABOJIIOIIMM OHTOTEHE3a W TIOSBIICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
PynumenrtapHble  opraHbl ¥ aTaBU3Mbl.  MOIEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHME H  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHS  DBOJIOIHUU.
I'omosornunbie TeHbl. COBPEMEHHBIE METOJBI TMOCTPOSHUS (PHIIOTEHETHYCCKIX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIONKMUA. HeoOpaTHMOCTh 3BOJIOIUH.

AnanTtuBHas paauanys. HepaBHOMEpHOCTh TEMITOB 3BOJIIOIUN

6.4

Hayunbple rumoTe3sl MNpPOUCXOXKIEHUS KU3HU Ha 3emse. AOuoreHes u
naHcnepMmus. JloHay4Hble MPeICTaBICHUS O 3apOKICHUH KU3HU (KPEallOHU3M).
I'mnores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPIKEHUE OIBITAMHU
®. Pemu, JI. Cnamwranuanu, JI. Ilactepa. IlpoucxokneHue IKU3HM U

acTpOOHMOJIOTHS.
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OcHoBHbIE 3Tallbl HeOpraHudeckoi sBosrouuu. Ilnanerapnas (reosoruueckas)
HBOJIIONUS. XUMHUECKash SBOJIOLUSA. AOHOTCHHBI CHHTE3 OPraHHYECKUX
BemectB U3 Heoprannuecknx. Omeir C. Mwumiepa u I'. HOpu. O6pazoBanue
nojauMepoB U3 MoHoMmepoB. KoanepsarHas rumnore3a A.M. Omapuna, rumnoresa
nepsuyHoro Oynpbona JIx. XonnmeiiHa, reHermueckas rumore3a I'. Mémnepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnun u meroabl €€ u3yudeHus. Vckoraemble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u €€ Meronsl. OTHOCHUTENIbHAS M a0COJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyueckas 1kasa: 0HbI, Ipbl, HEPUOJIbL, JTOXH.

HavanbHple 3Tanbel opranndeckoil 3Boiouud. [losiBaeHne U 3BOJIIOLMS MEPBBIX
KJIETOK. OBOMIOIMS MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX HIKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEPBBIX HAa 3eMJyie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenne 5SykapuoT (CUMOHOreHe3). DBOJIOLMUOHHOE MPOUCXOXKICHUE
BUpycoB. IIpoucxoxxaeHne MHOIOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIOUMMA BBICIIUX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pactenuid. Bbixon pacrenuii Ha cymy. [losiBneHue CcHopoBBIX pacTeHU U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNe MICKONHUTAOININX U
ntuy. [lpuanun kmodeBoro apomopdosza. OcBoeHue O€CHO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie IO ApaM U NEPUOAAM: apXeH, IPOTEPO30H, NMATIE030H,
Me3030HM, KalHO30M. OOmas XxapakTepuCTHKa KiIMMaTa W Te0JIOrH4ecKHX
npoueccos. [losiBIeHNE U paclBET XapaKTepHBIX OPraHU3MOB. YTJeo0pa3oBaHue:
€ro yCJIOBHSI U BIIMSHUE HA T'a30BbIi cOcTaB aTMOC(EPHI.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpHU3UCHl mpomoro. [Ipuumssl n
CJIEJICTBHSI MacCOBBIX BbIMUpPaHU. COBpPEMEHHBIN JKOJOTHYECKHI KPHU3HC, €0

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomosiornd. Metonbl aHTpononorur. CTaHOBIEHUE

Hpe,Z[CTaBJ'IeHI/Iﬁ O IMPOUCXOKACHNN YCIIOBCKA. COBpCMGHHLIC HaYYHBIC TCOPUH.
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CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0TIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrne. OTauyus 4eloBeKa OT )KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYecKHe, COLHUajIbHbIE.
CooTHolIeHrne OMOJIOTMYEeCKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaIuM AHTPOIIOTre€HE3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMmenblil, INepBble H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
NPSMOXOJAIIMI M TepBbI BbIXOA Irofell 3a mnpenensl Adpuku. Yenmosek
reifenpOeprekuii — 00U NpeaoK HeaHIepPTAIbCKOro YelOBeKa W YeJIOBeKa
pasymHoro. YenoBek HEaHAEPTAJbCKUW KaK BHJ JIIOAECH XOJIOJHOTIO KJIMMATta.
YenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeaeinamMmu AQpuku.

DBONIOIUS COBPEMEHHOTO ueloBeka. EcTecTBeHHBII OTOOp B MOMYMISALHUAX
yenoBeka. MyTauMoHHBIN mpoluecc U nosuMopdusM. IlomynsaunoHHbIE BOJIHBI,
npeti reHoB, Murpanus U «3OPEKT OCHOBATEIIST» B MOIYJISIIHSIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  €BponeonaHas
(eBpa3uiickasi), aBCTpaJO-HETpOMIHAs  (PKBATOpUAJIbHASI),  MOHTOJIOUIHAS
(asmaTcko-aMepHuKaHCKasi). Bpemsi U MyTH pacceleHHs 4eloBeKa I0 IUIaHEeTe.
EnuncTtBOo  yenoBeueckux pac. HayuynHas  HecoCTOSTENbHOCTH — pacHu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPY)KaloLIeH cpesbl.
Bnusinue reorpaguueckoil cpeapl U apeiia reHOB Ha MOpQOJIOTHIO U

($uU3HMO0IOTHIO YeTIoBeKa

OKOCUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosorun. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoabl skonoruu. IloneBbie HaOMrOAEHUS. OKCIIEPUMEHTHI B 3KOJOTHMH:
npupojHble W JabopaTopHble. MoOAETUpOBaHHE B HKOJOTUU. MOHUTOPUHT

OKPY’KaIOIIEeH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TTI00aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JeictBus. Knaccudukanms
JKOJIOTMUECKUX (PAaKTOpOB: abHOTHYeCKHe, OWOTHYECKHE, aHTPOINOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeMcTBHS 3Koyorndeckux ¢akrtopoB. Ilpasumio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepanTHOCTh. DBpHOMOHTHBIE U

CTEHOOHUOHTHEIC OpraHu3MBbl.
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Aobnornueckue (akropel. CBeT Kak sKomoruueckuii (akrop. [eiicTBue pa3zHbix
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHM M JKMBOTHBIX II0 OTHOLICHMIO K cBeTy. CHrHaimpHas pojb CBETA.
DOoTONEPUOAU3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlefictBue Temmeparypsl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 9konorumueckwii  (axrtop. IIpucmocobneHuss pacrteHud K
moJIIep KaHuIo0 BoJHOTrOo Oananca. Knmaccudukarus pacTeHH MO OTHOIICHHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
0COOEHHOCTH Cpei OOWTaHus OpraHu3MoB. lIpucCrOCOOIIEHHS OpPraHU3MOB K
KHU3HU B Pa3HBIX Cpe/Iax.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennsie Gopmer oprann3MoB. [lonstue o xu3HeHHOU (dopme. XKu3HEHHbIE
(GopMBl pacTeHMi: JepeBbs, KYyCTApHUKU, KYCTapHUYKH, MHOTOJICTHUE TPAaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHYECKUX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, koomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tonmmueckue, (opuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJEHCTBUN JUISI CYHIECTBOBAHMS OPIraHW3MOB B Cpele

oOHuTaHUs. HpI/IHI_II/Il'I KOHKYPEHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momynsuuu. llomymsmus kak Ouosoruueckas
cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOEHHOCTEN
O0uoJ0TMM BUJIOB B (DOPMHUPOBAHUM NMPOCTPAHCTBEHHON CTPYKTYPHI MOMYJSLUMN.
OcCHOBHBIE TOKa3aTeau MNOMYJSALUWNA: YUCIEHHOCTh, IUIOTHOCTb, BO3PAacTHas H
IIOJIOBAst  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MHUTpaLusl.

OKoJlornyeckass CTpyKTypa nonyiasuud. OIIEHKa 4YHUCIEHHOCTH IOIYJISLUH.
JluHaMyKa nomyisiuuy U €€ peryisiuus. buoTudeckuil MOoTeHIMaN MOIYJISIIUH.

MOI[CJ'II/IpOBaHI/IC AUHAMHUKHU  TTOIYJISIIHH. KpI/IBBIe pocTta YHCICHHOCTHU
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nonyisiuuu. KpuBble BbDKUBaHUS. Perynsius 4uMCICHHOCTH MOMYJALMI: poJib
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTUYECKUE
ctpareruu BunoB (r- u K-ctparerun).

[Tonsatne 00 »3KoNOrMYEecKOW HUINE BUAa. MectooOuTanue. MHoromepHas
Mozenb sKkonormyeckon Humm Jx.M. XarunHcona. Pa3Mepsl 3KOIOrM4eckoin
Huiy. [loTeHnuanbHas ¥ peaau30BaHHAs HUIIIN.

Bun xak cucrema nomynsuumid. Apeanbl BUIOB. Buasl M HUX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPALMd  YKUBOTHBIX.

buonornueckue nHBa3UH JYKCPOJHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuOIleHO3€. DKOcHCTeMa Kak OTkpbiTasg cucrema (A.[Jx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHW3MOB B JKOCHCTEME: MPOIYIECHTHI,
KOHCYMEHTHI, peaylneHTbl. Tpodudeckue ypoBHH. Tpodudeckue Henu U CETH.
Abuotnyeckue 610ku 3KocucteM. [TouBbl U mibl B 3KocucTeMax. Kpyrosopot
BEIIECTB M IMOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIEC MOKa3aTeIN 3KOCUCTEMBI. bromacca W MpomyKiusi. DKOJIOTHYECKHE
MUPaMHJIbI YUCEN, OMOMACCHI U YJHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIECCHM M WX MPHYUHBL. AHTpPOIOTCHHBIC BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe cooOuiectBo. bruopaznoobpasue 1 nmoinHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOIOI€HHBIE HKOCHUCTEMBI. ATpOIKOCHCTEMA.
ArpornieHo3. Pazmiuunst Mex 1y aHTPOIIOT€HHBIMH U TIPUPOTHBIMH SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponu3aLus ropoJIckoi ayHel. buonorudeckoe u xo3siicTBeHHOE
3Ha4YeHHE arpodKOCUCTeM M ypOo3KocucTeM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJICHCTBUI OPTAHU3MOB B SKOCUCTEMAX.

IlepeHoc »HEPruu M BELIECTB MEXKIY CMEKHBIMU 3KOCHUCTEMaMH. Y CTOWYMBOCTD
OpraHM3MOB, TONYJSIUHA M OKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

buocdepa — oOmennanerapHas oOosouka 3eMid, TI€ CYLIECTBYET WM
cyuiecTBoBasia Jku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocgepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero PyHKINH.

3aKOHOMEPHOCTH cCyIlIecTBOBaHUSI Ouocheprl. OcobeHHOCTH Ouochepbl Kak
rno0anbHOM  3KocucTeMbl.  Jl[mHamuueckoe — paBHOBecue B Oumocdepe.

KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME IHMKIBI (yriepona, a3oTa).
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PurmuunOCTS siBNCHMI B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsaTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIWPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPONUYECKHE Jieca, BBICOKOTOPbs. Kimmar, pacTUTEIbHBIH H
KUBOTHBIA MUp OMOMOB CYILIH.

CtpykTypa U (YHKIMS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO IMOTCHIMANA H

onocdepHbIX QYHKINUN

7.6

DKOJOTUYeCKHe KPU3UCH U MX MpUYMHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOMW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOM CpPEIIbl.
Oxpana BoaHBIX pecypcoB. Pa3pymenue nmoussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3Menenue knmmara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M SKUBOTHBIM Mup. Oxpana
PacCTUTENBHOTO U YKUBOTHOTO MHUpa. OCHOBHBIE NPUHLHUIBI OXPAHbl TPHUPOIBL.
Kpacupie kuuru. Ocobo oxpansembie mpuponanbie Ttepputopun (OOIIT).
Bborannueckue caabl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHBIE TPHUHIMUIIBI YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA W MPUPOJIBIL.
PanmonansHoe  mpuUpOIOMOIB30BAaHUE W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpasus 3eMiau
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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