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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHET0 00IIEro
oOpazoBaHusi paspaboraHa Ha ocHoBe PDenepasbHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpaszoBanun B Poccuiickoit deneparnmny», PI'OC COO, Konuenuu npenonaBanus yueOHOTO MpeaMeTa
«buonorus» U OCHOBHBIX MOJIOKEHUH (eaepanbHOi pabodel IporpaMMbl BOCIIUTAHUS.

VYuebusiii npenmer «buonorusi» yriyonaéunoro ypoBHs uiydeHus (10—11 kmaccel) sBusiercs
OJTHUM U3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcrecTBeHHO-HayuHble mnpenMeTs». CoryiacHo
nonoxeausM ®I'OC COO npodunbHble yueOHbIE TPEAMETHI, M3y4YaeMble Ha YIIIyOJEHHOM YpOBHE,
SABJISIIOTCS  criocoboM  muddepeHnmany oOydeHHsT Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS U
NpU3BaHbl O00ECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpEIHUM OOILIUM, CpPEIHUM
po¢eCCHOHATIBHBIM M BBICIIUM 00pa3oBaHMEM. B TO ke Bpems KaKIbli U3 3TUX Y4E€OHBIX IPEIMETOB
JOJDKEH OBITh OPHEHTUPOBAaH HA MPHOPUTETHOE peIIeHHEe 00pa3oBaTENbHBIX, BOCIHUTATEIBHBIX U
pa3sBUBAIOIIMX 3a/1a4, CBSA3aHHBIX ¢ NpoQopHeHTanuell o0yJaroIuxcs U CTUMYJIMPOBAaHUEM HHTEpeca K
KOHKPETHOW O0JIaCTH HAy4YHOTO 3HAaHWS, CBS3aHHOTO C OWOJOTHEH, MEIUIUHOW, 3KOJIOTHEH,
IICXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yue6HOMY npeamety "buonorus" ga€t npencrapieHue o eI U 3a7a4ax U3yUeHUs
yuebHoro npenmMera «buosnorus» Ha yriayOi€HHOM YpOBHE, ONpesesnseT 00s3areabHoe (MHBapUAHTHOE)
IPEIMETHOE COZEpKaHKUE, €Ero CTPYKTYPUPOBAaHUE IO pasjielaM M TeMaM, paclpeleseHue Mo Kiaccam,
PEKOMEH/IyeT IOC/Ie0BaTEeNbHOCTh H3yUeHHsl Y4eOHOro MaTepuajia ¢ y4€TOM MEXIIPEIMETHbIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0coOeHHOCTeH oOyuarommxcs. B
nporpaMMe 1o OHOJIOIMH peau30BaH MPUHIMII PEEeMCTBEHHOCTH C M3yuyeHHEeM OHOJIOTUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl, Oaroapsi 4eMy MpOCMaTPUBACTCS HANIPABICHHOCTh Ha MOCIIEAYIONIee
pa3BUTHE OWOJIOTMYECKUX 3HAHUI, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, SKOJIOIMYECKOIO MBIIUIEHUS, MPEJICTaBICHUH O 3740pOBOM o00pa3e >KU3HHU, Ha
BOCIIUTaHHE OEpEeXHOTr0 OTHOLIEHUs K OKpYyXarwolledl mpupoaHoil cpene. B mporpamme no Guonoruu
TaK)Ke IMOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmMera «buonorus» B peanmuzauuu tpedoBanuit ®I'OC
COO K mIaHuUpyeMbIM JMYHOCTHBIM, METANPEIMETHBIM M NPEIMETHBIM pe3ysibTaTaM OOY4YeHUs U B
(GbOpMHUPOBAHUN OCHOBHBIX BHJIOB yU€OHO-IIO3HABATENIbHOMN AEATEIbHOCTH O0OYYAIOIINXCS TI0 OCBOCHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMs HAa YPOBHE CpPeIHET0 001Iero oopa3oBaHusl.

VYueOunbiii mnpeamer «buonorus» Ha YpoBHE cpeaHero oOmero oOpa3oBaHUS 3aBepllaeT
O6uonornyeckoe oOpa3oBaHME B WIKOJE M OPUEHTUPOBAH Ha paCIIMpeHHe W YIiayOlieHHue 3HaHWH
oOy4aromuxcsi 0 KUBOM NPHUpOJIe, OCHOBAX MOJIEKYJSAPHOM M KJIETOYHOW OMOJIOTHH, IMOPUOJIOTHU U
OMOJIOTMHU Pa3BUTHS], TEHETUKHU, CEJIEKIIMU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUEHHSI U SKOJIOTHH.

Nzyuyenne yueOHoro mnpeamera «buonorus»» Ha yriyOJIeHHOM YpOBHE OpPHUEHTHMPOBAHO Ha
MOJrOTOBKY OOYYaIOUIMXCSl K MOCIEAYIOLUIEMY IMOJyYeHHIO OMOJIOTMYECKOro oOpa3oBaHMs B By3axX M
OpraHM3alnusax cpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro CoOJEp)KaHUs COCTaBIISIET
cucreMa OWOJOTMYECKUX 3HAHUHM, IMOJYYEHHBIX NPU H3yUeHHH OOYyYalOIIMMUCS COOTBETCTBYIOLIMX
CUCTEeMAaTUYECKUX pa3ziesioB OMOJIOrMH Ha ypOBHE OCHOBHOro oOuiero odpaszosanus, B 10—11 kmaccax
9TH 3HAHUS MOJIYYaloT pa3BUTHE. Tak, pacIIUPeHbl U yriIyOJeHbl OMOIOTHYECKUE 3HAHUSA O PacTEHUSX,
’KUBOTHBIX, Tpudax, OakTepusix, OpraHu3Me 4elloBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HH, TOMOJTHUTEIHHO
BKJIIOYEHbI OMOJIOTMYECKHUE CBEACHUS TPHUKIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPHIE MOKHO
HCIIOJIb30BaTh KaK OPHUEHTHPHI JUIs MOCenytoniero Bpidbopa npodeccuu. BozmokHa Takke MHTErpanus
OMOJIOTUYECKMX 3HAaHUM C COOTBETCTBYIOUIMMM 3HAHUSAMH, IOJTYYEHHBIMH OOYyYalOMIUMUCS MpHU
U3yYeHUH (PU3UKH, XUMUH, TeOTpapry 1 MAaTEMaTHKH.

CrpykTypa mporpammsl 1o yuyeOHoMy mpeamery "buosiorus" orpakaeT CUCTEMHO-YpOBHEBBIN U
HBOJIIOLIMOHHBIA  MOAXONbl K u3ydeHHto Ouojoruu. CorjmacHO UM, U3y4arOTCsl CBOWMCTBa H
3aKOHOMEPHOCTH, XapaKTEpHbIE [UIsl JKUBBIX CHUCTEM PAa3HOIO YpPOBHSA OpraHU3allMd, 3BOJIOLUHN
OpraHMYECcKOro MUpa Ha 3emMiie, CoOXpaHeHHUs] OMOJIOrn4ecKoro paznooopasus mianetsl. Tak, B 10 kiacce
U3yYalOTCSl OCHOBBI MOJIEKYJIAPHOM M KJIETOYHOM OHOJOTMM, SMOPHOJIOTMH M OHUOJIOTUH DPa3BUTHA,
TEHETUKH U CeNEKLIMH, OMOTEXHOJOIMM M CHHTETHYECKOM OHOJIOIMH, aKTyaJu3HpYyHOTCS 3HAHUSA
oOyyaromuxcs Mo OOTaHUKE, 300JI0T'MH, aHaTOMHHM, (usnonoruu venmoseka. B 11 kiacce m3ydarorcs
SBOJIIOIIMOHHOE YUYEHHE, OCHOBHI IKOJIOTHH U yueHue o Ouocdepe.

VYueOHblit mpenmeT «buonorus» npu3BaH 00ECIIEYUTh OCBOCHHE 00YYArOIIUMUCS OHOJIOTHYECKUX

TEOpPUI U 3aKOHOB, UEH, MIPUHIUIIOB U MIPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
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KapTUHBI MUpa, 3HAHUH O CTPOCHUU, MHOTOOOPA3UU U OCOOCHHOCTSX KJIETKH, OPTaHHU3Ma, MMOMYJISIUH,
OMoLIeH03a, DKOCHCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIEOBAHUIX B
OMOJIOTUY, TPUKIAAHBIX ACTIEKTaX OMONIOTWYECKUX 3HAHWM. [ pa3sBUTHS W TOIJCpXKaHUS WHTEepeca
oOydJaromuxcsi K OWOJOrMM Hapsaly CO 3HAYUTENbHBIM OOBEMOM TEOPETUYECKOTO MaTrepuaia B
COJIEpAHUU TMPOrpaMMbl IO OHOJOTHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS H
pa3BUTHSA TOW WM MHOW oOJacTh OHMOJOTMM, BKIIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B
peleHre BAKHEUITUX OMOJIOTHIECKUX U IKOJIIOTUIECKUX MPOOIIeM.

Llenp wu3yuenuss ydeOHoro mnpenmera «buosnorus» Ha yriyonéHHOM YpPOBHE — OBJaJICHUE
00y4JarOIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKITMOHATFHOM OpraHU3aI[iH )KUBBIX CUCTEM Pa3HOTO PaHTa
U MpUOOpEeTeHHE YMEHHUIl HCHOJB30BaTh STH 3HAHUS B (POPMHUPOBAHMM HHTEpeca K ONpeAesEHHOM
obmacti mpodecCHOHANBHON JesTeIbHOCTH, CBS3aHHOW C OHOJOrHed, MiaM K BBIOOPY y4eOHOro
3aBeJIeHUs JJIsl IPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctrxkenne 1enu wu3ydeHuss ydeOHoro mnpenmera «buonorws»y Ha yriyOn€HHOM ypoOBHE
o0ecrieunBaeTcs pelIeHrueM CIEeIYIOMUX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI OHMOJOTHYECKMX 3HAHWI: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOpUSAX, KOHIEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U TMpaBUiaX, COCTABISIOIMINX
COBPEMEHHYIO ©CTECTBEHHO-HAyYHYI0 KApTUHY MHpPA; O CTPOCHHWH, MHOTOOOpPa3HMH U OCOOCHHOCTSIX
OMOJOTHYECKUX cUCTeM (KJIETKa, OPraHU3M, MOIYJISIIH, BUA, OUOTeoIeH03, Onocdepa); 0 BbIIAIOIIUXCS
OTKPBITHSX U COBPEMEHHBIX MCCIICOBAHUSAX B OUOJIOTHH;

O3HAKOMJICHHE OOYYalolIMXCS C METOAaMH MO3HAHHs KXUBOM MPUPOJBI: HCCIEAOBATEIbCKUMU
METOJIaMU OHMOJIOTHYECKHX HAyK (MOJCKYJSPHOW M KICTOYHOW OWOJIOTHH, IMOPHOJIOTUU U OHOJIOTHH
pa3BUTHSA, TEHETUKU U CEJICKINH, OHMOTEXHOJOTMHM M CHUHTETHYECKOW OHOJIOTHH, MaleOHTOJOTHH,
HKOJIOTHH); METOJIaMU CaMOCTOATEIILHOTO TTPOBEICHUSI OMOJIOTMYECKUX MCCIIE0BAHMM B JabopaTopuu 1
B nipupoje (HabaroqeHre, n3MepeHne, SKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIQJICHHE OOYYaIOIIMMHCS YMEHUSIMH: CaMOCTOSTEIbHO HAaXOAWTh, AaHAIW3UPOBATH U
UCIIONIb30BaTh OWOJIOTMYECKYI0 HMH(OPMAIIMIO; TOJb30BAThCSl OMOJOTMYECKOM TEPMHUHONOTHENH U
CUMBOJIMKOW; YCTaHABIIMBATH CBSI3b MEXKIY PAa3BUTHEM OHOJOTHH W COIUATBHO-D)KOHOMUYECKUMHU U
HKOJIOTMYECKMMHU TPOOJIeMaMU YeJIOBEUeCTBA; OIICHUBATH IMOCIEACTBUS CBOEH JAESITEIbHOCTU TIO
OTHOLICHUIO K OKpY’Kalollel MpUpOAHOIN cpene, COOCTBEHHOMY 3/0POBbIO M 3/I0POBBIO OKPYXKAIOIIMX
Jro7ieil; 000CHOBBIBATH M COOMIOATh Mepbl MPO(PHUIAKTUKH HHGEKIMOHHBIX 3a00JeBaHUM, TpaBHiia
MOBEJCHUsI B TpUpoAe U obecreueHus Oe30MacHOCTH COOCTBEHHOW O KM3HEACSATEIHPHOCTH B
Ype3BBIYAHBIX CUTYalUAX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC
Hay4yHbI€ OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BuTHe Yy OOYy4YalOIIUXCs MHTEIEKTYalbHBIX W TBOPYECKHMX CIOCOOHOCTEH B IMpoliecce
3HAKOMCTBA C BBIAIOIIAMUCA OTKPBHITUSMH ¥ COBPEMCHHBIMHU HCCICJAOBAHUSIMH B OHOJIOTHH,
pelaeMbIMH €10  MpoOJeMaMH, METOJONOTHEH  OMOJOTHYEeCKOr0  HWCCIENOBaHMs, MPOBEICHUS
AKCIIEPUMEHTAJIbHBIX MCCIICIOBAHUMN, PEIICHHs] OMOJOTUYECKHUX 3a/1a4, MOJICITUPOBAHUS OMOJIOTHUECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTAHWE y OOYyYaOIMIMXCS IIEHHOCTHOTO OTHOIIEGHUS K JKHBOW MPUPOJAE B IEIOM H K
OTJICTbHBIM €€ O0BEeKTaM U SBICHUSAM; (OPMUPOBAHUE SKOJOTUYECKOW, F€HETHUECKON TI'paMOTHOCTH,
00mIeH KyJTbTyphI MOBEACHUS B IPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrue OO0YyYalONIUMUCS KOMIIETEHTHOCTH B  PAIlOHATBHOM MPHPOAONOIB30BAHUU
(cobmroneHne TMpaBUil TOBEJACHUS B TIPUPOJE, OXpaHBI BUIOB, IKOCHCTEM, OHMOCGhEphI), COXpaHCHHUH
COOCTBEHHOTO 3JI0POBbS U 3/0POBbSl OKPYXAIOIMMX Jtojel (coOmoaeHuss Mep MpOQUIAKTUKH
3a0oneBaHui, oOecrieueHne OE30MaCHOCTH KU3HEACSATENIbHOCTU B  YpPE3BBIYANHBIX CHUTYyaIUsIX
MPUPOJTHOTO ¥ TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTMYEeCKUX 3HAHUN U YMEHUH B
IMOBCEAHEBHOM XKU3HU;

CO3/I1aHME YCIIOBUH i1 OCO3HAHHOTO BHIOOPA 00YYarOIIMMUCS UHIUBUIYaTbHONW 00pa30oBaTeIbHOM
TPaeKTOPUH, CHOCOOCTBYIOUIEH  TmocienyioumeMy NpopecCHOHAIbHOMY  CaMOONPEIENIEHUI0, B
COOTBETCTBUU C UHIUBUIYaTbHBIMUA UHTEPECAMH U MOTPEOHOCTSIMHA PETHOHA.

OO61iee 4yMClIO YacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTMHM Ha YTIyOJIEHHOM YpPOBHE CpPETHEro
obmiero oopaszoBanus, coctanisier 204 yaca: B 10 xmacce — 102 yaca (3 yaca B Hemeno), B 11 kimacce —
102 gaca (3 gaca B HeZEIIO).

Ot60p opraHU3alMOHHBIX (HOPM, METOJIOB M CPEICTB OOydYeHHUs OHOJIOTHH OCYIIECTBISIETCS C

y4éToM cHenupuKd €ero CoJAep>KaHUS U HANpaBICHHOCTH Ha MPOJOHKEHHE OHOJIOrMYecKoro
3



00pa30BaHus B OPraHU3aLHUAX CPETHEr0 MPO(EeCCHOHATBFHOIO U BBICILIET0 00pa30BaHMUS.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOyYeHHHM OHOJIOTMM Ha yTIyOJEHHOM YpPOBHE SBJISIETCS
npoBe/ieHUe JTa0OpaTOPHBIX W MpakTH4eckux pabor. Takke ydactue OOyd4aromMXCs B BBITOJHEHHUU
MPOEKTHBIX U y4eOHO-HCCIIEIOBATENIbCKUX pPabOT, TeMaTHKa KOTOPBIX ONpENeNseTcsd Y4HUTEJIeM Ha
OCHOBE NMEIOIINXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX PUPOAHBIX YCIOBUH.

B pamkax w3yuenmss Owmosormum B 10-11 kmaccax wucnonb3yercss oOopynoBanue llentpa
00pa30BaHMs €CTECTBEHHOHAYYHON U TEXHOJOTMYeCKOW HanpasiieHHOcTeN « Touka pocTay.

COJAEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa

CoBpemenHas Ouosioruss — KOMIUIEKCHass Hayka. KpaTkas wucropus pa3BUTHS OWOJIOTHU.
buonoruueckue Hayku ¥ u3ydaeMble UMH IIpoosieMbl. yHIaMeHTaIbHbIE, IPUKIIAJHbIE U TIOMCKOBBIE
HAYYHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HaueHne OMOJOTUH B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHpA.
[Ipodeccun, cBs3aHHble ¢ OuWoJorHe. 3HA4YCHHE OWOJOTHU B MPAKTHUYECKON N1€ATETbHOCTH
YeJI0BEKa: MEIULMHE, CEIbCKOM X035CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JlemoHcTpanyu

[Moptpetsr: Apucrorens, Teodpactr, K. Jlunneir, X.b. Jlamapkx, Y. [apsun, Y. I'apsei,
I Mengens, B.M. Bepuanckuii, W.II. IlaBmoB, W.M. Meunuxkos, H.U. Basumos, H.B.
Tumodees-PecoBckuii, [Ix. Yorcon, ®@. Kpuk, /1.K. benses.

TaOnuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMH HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.
Tema 2. )KuBble cucTeMBbI U UX U3y4YeHHE

XKusble cuctembl Kak MpeaMer u3yueHusi Ouosiornd. CBONCTBA JKMBBIX CHCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTH, CIOKHOCTh U YHOPSAOYEHHOCTh CTPYKTYDBI,
OTKpPBITOCTh, CaMOOpPraHU3allks, CaMOBOCIIPOU3BEACHUE, Pa3ApaXMMOCTh, M3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3zalid  JKMBBIX  CHUCTEM:  MOJEKYJSAPHBIA,  KIETOYHBbIMA, TKaHEBBIM,
OpraHU3MEHHBIH, MNOIMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreoneHOTHYECKHi), OMOC(hEepHBI.
[Tpoueccrl, mpoucxosiue B KUBbIX cucreMax. OCHOBHBbIE NMpU3HAKHU XKKUBOro. JKu3Hp kak (opma
cyliecTBoBaHUsl MaTepuu. Hayku, n3ydaroniye KxuBble CUCTEMBI Ha pa3HbIX YPOBHSIX OpraHu3aliu.

N3yuenue >xuBbIX cucteM. Mertoasl Ouonornueckod Hayku. HaOmionenue, u3sMepeHue,
DKCIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsaTHe O 3aBHCHMMON M HE3aBUCHMOM NEPEMEHHOM.
IInanupoBanue skcrnepuMenTta. [locraHoBka u nposepka runore3. HymeBas runoresa. [lonsarune
BBIOOpKH M €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OlleHKa JOCTOBEPHOCTH
MOJIyYEHHBIX  pe3yibTaToB. [IpuynHBI HUCKaXEeHHs] pe3ylbTaToB JKcrnepuMmeHTa. [lonstue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanmu

Tabnuie u cxembl: « OCHOBHBIE TIPU3HAKHU KU3HI», «BHOIIOTHYECKHE CHCTEMBD»,

«CBoiicTBa XKMBOW MaTepuu», «YpPOBHHM OpPraHM3alMd >KUBOW MNPUPOAbD), «CTpOeHHE KUBOTHOU
KJIeTKN», «TKaHu KUBOTHBIX», «CHCTEMBI OpPraHOB YE€JIOBEUYECKOro opraHuszmay, «buoreoreHosy,
«buocdepay, «Metoabl U3ydeHUs KUBOU TPUPOIBI».

ObopynoBanue. nabopaTopHoe 00OpyIOBaHWE IJISI MPOBEACHUS HAOIIOICHUM, U3MEPECHHH,
HKCIIEPUMEHTOB.
JIabopaTopHbBlE M NPaKTHYSCKHUE pPa0OTHl C KCIOJIL30BAHUEM IUMPPOBOH J1abopaToOpuu Ui
mKoILHUKOB OO0 «Pobukiiady
«/crionp30BaHME PA3TUYHBIX METOIOB IIPH U3YUCHHUH YKUBBIX CUCTEM.

Tema 3. Buojorusi KJieTku
Knerka — cTpykTypHO-(pyHKIMOHAIBHAs eAMHULA KUBOTO. McTopus oTKpbITHs KieTkH. PaboThl
P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE

MOJIOKEHUSI COBPEMEHHOM KJIIETOYHON TEOPHH.
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Metoabl  MOJIEKYJIAPHOH M KJIETOYHOH  OMOJOTMM: MHKPOCKONHMSA, XpomaTtorpadus,
anekTpodope3, METOJI MEUCHBIX aTOMOB, (G depeHImanbHoe IeHTPpU(YTrUpOBaHKEe, KyJIbTUBUPOBAHHE
KIETOK. M3yuenue QuKcuposannvix Kiemoxk. OIEKTPOHHas MHKpockonusi. Koughoxanvhas
Muxpockonusi. Bumanvnoe (npusicuznennoe) usyyenue Kiemox.

Jemoncrpanumn
[optpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K.M. Bap. Tabnuib! u cxemsr:
«CBeToBoii MHUKPOCKOID», «JIEKTPOHHBIM MUKPOCKOI», «cTopus pa3BUTHS METOI0B
MHUKPOCKOTIHI.

Oo6opynoBaHue: CBETOBOM MUKPOCKOTI, MHKpOTIpEnapaThl PaCTHTENBHBIX,
JKUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHble M TOpaKTH4Yeckre padoThl C HCHOOJIb30BAHHEM IMQPPOBON J1abOpPAaTOPUU s
KoJbHUKOB OO0 «Pobuknady»

«M3yuenne  METOMOB  KJIETOYHOW  Owomormm  (Xpomarorpadus, anekTpodopes,

muddepennmanbaoe nenTpudyruposanue, [1LP)».

Tema 4. XumMuueckasi OpraHu3amus KIeTKH

XHWMHMYECKUHI COCTAB KIJIETKH. Makpo-, MUKpPO- U yJIbTPAMHUKPOIJIEMEHThI. Boaa u e€ ponb Kak
pacTBOpUTENIS, PeareHTa, yd4acTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPEryJsaLuu. MuHepabHble
BElIeCTBa KJIETKH, UX Ouojiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornueckue noaumepsl. benky. AMUHOKHCIOTHBIM COCTAB
6enkoB. CTpykTypbl OenkoBod Monekynbl. [lepBuyHas cTpykTypa Oenka, TENTHAHAS CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUUHast cTpyKTyphl. Jlenatypauus. CpoiictBa GenkoB. Knaccugukarus
OenkoB. bruosnornueckue GyHKIUU OTKOB. [Ipuotnsi.

VYraeBoasl. MoHOcaxapuabl, Jucaxapuibl, OJIMrocaxapuabl M mosnucaxapujel. OOmuil miaH
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA yriieBOA0OB. bronornyeckue GyHKIMH yriIeBOAOB.

Jlunuasl. I'mapodunsHO-TUApOodOOHBIE cBoMcTBa. Kinaccudukauusa munuaos. Tpurinuuepuns,
dbochomunuapl, BOCKH, cTepouiasl. buomornueckume ¢yukuu aunuaoB. OOmue  cBOMCTBA
OMOJIOTHYECKMX MeMOpaH — TeKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKAHHIO, TOJTYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenne nHyknemHoBbIX KHcI0T. HykieoTuusbl.
[Tpuniun  komruiementapHoctd. IlpaBuno Yapradda. Crpykrypa [JAHK — naBoiiHas coupanis.
Mectonaxoxaenue u 6nonorndeckue pynkunu JHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crpoenne Mmonexkynsl AT®. Makpospruueckue cBa3u B Mosekyine AT®. buomornueckue
bynkunn  AT®.  BoccTaHoBieHHBIE  TEPEHOCUMKH, UX  (QYHKIUM B KIeTKe. /JIpyeue
nykneozuompugocghamvr (HT®). CexenupoBanue AHK. Memoowvr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouonorus: OHOXUMHYECKHE W OHMOPU3MUECKHE HCCIEAOBAaHUS COCTaBa W
IIPOCTPAHCTBEHHOM CTPYKTYpBl OHMOMOIIEKYI. Modenuposanue cmpykmypul u yHKYull 6UOMONEKYT U
ux xKomniekcos. Komnvromepnwiii ousaiin u opeanudeckuii cunmes OUOMONEKYI U UX HENPUPOOHbIX
aHanNo208.

JleMoHCcTpanuu

[Moptpersr: JI. Ilomunur, Jdx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep,
C. IIpy3unep. )

Huarpammsl: «PacnpeneieHrie XMUMHUYECKUX JJIEMEHTOB B HEXKHUBOM IPHUPOIEY,
«Pacnipenenenue XMMHYECKHUX 3JIEMEHTOB B )KMBOW IPUPOAEL».

Tabmuubsr u  cxemsl:  «llepuonuueckas Tabiauua  XUMHYECKHX JJIEMEHTOBY,
«CTtpoeHue MoyeKyJbsl Bojb», «BemiecTtBa B cocTtaBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKyIbl», «CTpoeHHEe MOJEKYl YriaeBoaoB», «CTpoeHHE MOJIEeKYI
munuaoBy, «HyknennoBwie Kucinotey, «CtpoeHue mosiekyiasl ATOy.

OO6opyoBaHMe: XUMHUYECKAs TOCYAa U 000PYyIOBaHHE.

JlaGopaTopHble M HpakTHYECKHE paboThl C MCHOJb30BaHMEM HUGPOBOU sabopaTopuu Juis
mKoIbHUKOB OO0 «Pobuknady «O0HapykeHHe OEIKOB C  TOMOIIBIO KAYeCTBEHHBIX PEAKLIUiD».

JlaGopaTopHble M HpakTHYECKHE padoThl C HCHOJIb30BAHUEM IM(PPOBON J1abOpPATOpUU s
mKkoIbHUKOB OO0 «Pobuknabd» «lccnenoBaHne HYKIEHHOBBIX KHCIOT, BBIIEICHHBIX M3 KIETOK
pa3IMYHBIX OPraHU3MOBY.




Tema 5. CTpoenne u pyHKIMHU KJIETKH

Tumel KJIETOK: JyKapuoTHuecKas © mpokapuoruueckas. CTpyKTypHO- (YHKIHOHAIbHEIC
00pa3oBaHUs KIETKH.

Crpoenue npokapuoTudeckoil kieTku. Kiierounas creHka Oaktepuil m apxei. OcoOeHHOCTH
CTPOCHUS TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUIECKUX KIETOK. MecTo M posib MPOKapuoOT B
OHolLIEHO3aX.

Crpoernre W (yHKIMOHMpPOBAHME DJyKapUOTHYECKOW KieTkd. Ilmazmarnyeckas wmemOpana
(mna3manemma). CrpykTypa  Iuta3MaTuueckoil  memOpanbl.  TpaHcmopT — BemIecTB — 4Yepes
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nud¢ys3us, oOneruénHas auddysus), aKTHBHBIHA
(MepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcnopT). [Tomynponuiaemocts MeMOpanbl. PaboTa HaTtpuii-
KaJMEBOTO Hacoca. DHJOUMUTO3: MUHOUUTO3, (parouuTos. Dx3ouuTto3. Kierounas crenka. CTpykTypa u
(GYHKIIUHM KJIETOYHOM CTEHKH pacTeHHId, TpUOOB.

Huronnazma. [urozons. [urockener. JIBmkeHue wurToruiasmbl. OpraHowjabl  KIETKH.
OnHomMeMOpaHHBIC OpraHOWABl KJIETKH: SHaoruiazmatudeckas cetb (OIIC), ammapar T'ombmkw,
JU30COMBI, MX CTpoeHHe W (yHKIuH. B3aumocsszb

OTHOMEMOpaHHBIX OpraHouaoB KieTkd. CTpoeHHe TpaHYJSIPHOTO pEeTHKyIyMa. Mexanusm
Hanpagnenus deirxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['maakuit
(arpaHyJsIpHBINA) SHAOIUIA3MATHYECKUH peTukyinyM. CekperopHas (yHKuus ammapara [ oibIKH.
Mooughuxayus 6enxos 6 annapame I onvooicu. Copmuposxa benxos ¢ annapame I onvodicu. Tpancmopt
BEILIECTB B KJeTKe. Bakyosu pacturenbHbiX kieTok. Kiierounslii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHoujbl  KJIETKH: MUTOXOHJpPHUM, IUIaCTUIBL.  [Ipoucxoowcoenue
mumoxonopuil u naacmuo. Cumbdbuocenes (K.C. Mepeackosckuii, JI. Mapeyauc). Ctpoenue u GpyHKuuu
MUTOXOH/APHA M mactuia. [lepBuuyHBIEC, BTOPHYHBIE M CIIOKHBIC IUIACTHABI (POTOCHHTE3IUPYIOIINX
3yKapuOT. XJIOPOIJIACThL, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUH.

HememOpannsie opranon sl kietku CtpoeHne u QyHKIIMH HeMEeMOPaHHBIX OPTaHOHIOB KJIETKH.
Pu6Gocomel. [lpomescymounvie ¢unamenmor. MUKpOOHUIAMEHTBL. AKmunosvbie MuKpoguiamenmol.
MplieyHble KIETKH. AKMuHogble KOMNOHEeHmbl Hembluleunblx Kiemok. MukpoTpyoouku. Kierounsrii
neHTp. CTpoeHre U ABWKEHHE KT'YTUKOB U PEeCHUYEK. MHUKPOTpyOOUKH HuTOMIa3Mbl. LleHTpros.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnvie 6eaxu.

SAnpo. Obonouka siapa, XpOMAaTHH, KApUOILIIA3Ma, SAPHIINIKH, UX CTpOeHUE U GYHKIUU. S nepHbIi
OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIOIOKEHHE XPOMOCOM B HHTep(a3zHOM  sjpe.
Dyxpomamun u cemepoxpomamun. benku XpoMaTuHa — THCTOHBL. /J[uHamuxa si0epHou 00010YKU 8
mumo3se. HAoepuulii mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApUOT (PacTUTEIBHOM,
YKUBOTHOM, TPUOHOIN).

JlemoHcTpanmu

IToprpetsr: K.C. Mepexkosckuii, JI. Maprysuc.

Tabmuiet 1 cxembl: «CTpOEHUE SyKaPHOTUIECKON KIETKNY, « CTpOSHHUE KUBOTHON KIETKUY,
«CtpoeHne pacTUTENbHOW KIETKH», «CTpOe€HHEe MUTOXOHAPUN», «Aapoy,

«CtpoeHne MpOKapuOTUYECKOUN KIIETKW.

OO6opynoBanue: CBETOBOM MHUKPOCKOTI, MHUKpOMpEenapaThbl pPaCTUTENbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0akTepuanbHbIX KIETOK.

JlabopaTopHble W npakTH4YeckHe padoThl ¢ HUCNOJb30BaHHeM HUGPOBOI JadopaTopum AJs
mkoJabHUKOB OO0 «Podukiad»

JlaGoparopHas pabota «M3yueHne CTpOeHHsI KJIETOK Pa3IMYHBIX OPraHu3MOoBY. [IpakTudeckas

pabora «M3yueHue CBONCTB KJIETOYHOW MEMOpaHBI».

.Ha6ODaTODHa}I pa60Ta ((I/ICCJ'IC,Z[OBaHI/IC IJ1asMoJin3a n JACIIIa3MOJIM3a B
PaCTUTCIIBHBIX KIICTKAX).

IIpakTuueckas pa60Ta «I/I3yqu1/1e JBHXXCHUA OUTOINIA3MbI B PaCTUTCIBbHBIX
KIJIETKax».

Tema 6. O0OMeH BeliecTB M IPpeBpallleHHe JHEPTUH B KJIeTKe

ACCI/IMI/IHSII_II/ISI n JUCCUMUWJIIAIUA — HABC CTOPOHBI MeTa60JII/I3Ma. Tunel 06MeHa BCIIICCTB.
aBTOTPO(HBIA W reTepoTpodHBIM. YdYacThe KHCIOpoJa B OOMEHHBIX MpoIeccax. DHEPreTHUecKoe
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oOecrieyenue kietku: npespamieHue AT® B oOMeHHbIX mpoueccax.  DepMEeHTaTHBHBINH XapakTep
peaKkuMii KJIETOYHOro MeTabosu3Ma.

®depMeHTBI, UX CTPOCHHE, CBOMCTBA W MexaHu3M AcicTBusa. Kodpepmentsl. OTimuns GepMEeHTOB OT
HEOPraHMYECKUX KaTalIu3aTopoB. belaKu-akTHBaTOphl U OEIKU- WHIUOUTOPHL. 3aBUCUMOCTh CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKINIl OT pa3INYHBIX (PAKTOPOB.

IlepBuuHbIl CUHTE3 OpPraHMYECKHUX BeUIeCTB B KieTKe. DPOTOCUHTE3. AHOKCUcEeHHbll U
oKcueenHvlll pomocunmes y b6axmepuil. Ceemocodbuparowjue nueMeHmsl U NUSMeHmMbvl PeaKyuoHHO20
yenmpa. Ponb xyoporactoB B mporecce GporocunTe3a. CBeToBas U TeMHOBas (asbl. PomoovixaHue,
C3., C4- u CAM-munwvt pomocunmesa. IlponyktuBHOCTH poTOCHHTE3a. BausHue pa3nuuHbix GakTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUPHUIMPYIONIME OaKTepuH,
xenezo0aKkTepuu, cepoOaKTepru, BOJIOPOIHbIEC OakTepun. 3HaUeHHE XEMOCHHTE3A.

AHnarpobHble opraHu3mbl. Bugbsl Opoxkenus. IIpogykTsl OposkKeHHS W UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIIOTUU M BO30YIUTEIHN OOIEC3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTudyeckoro oomena. [logroroButensHelil stan. [nukonus
— OECKHUCIIOPOTHOE PACIHICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucieHHe, WIM KJIETOYHOE JbIXxaHue. Ponb MUTOXOHIpHiA B mpoieccax
Oounonornyeckoro okucieHus. Llukmmaeckne peakuuu. OkuciaurenbHoe GocopunupoBanne. Ixepeus
Membpannoco  epaduenma npomouos. Cummes ATD: paboma npomounnot ATD-cunmasol.
[IpeumymiectBa a’poOHOrO TyTH OOMEHa BEIIECTB TIepen aHadpOOHBIM. DPPEKTUBHOCTH
SHEPreTU4ecKoro oOMeHa.

JlemoHcTpanyu

[Toprpersr: JIx. IIpuctnn, KA. Tumupsses, C. H. BuHnorpaackuii, B.
A. Durenprapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHHTE3», «DHEpPreTHUEeCKuil oOMeH», «buocunTtes Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM  MHKPOCKOIL, o0opyi0BaHuE JUIi  TIPUTOTOBJICHUS
MIOCTOSTHHBIX  BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHble W npaKkTH4YecKHe PadoThl ¢ HUCNOJb30BaHHeM HUGPOBOI JadopaTopun AJs

mKoJabHUKOB OO0 «Pobukiiad»

JlabopaTopHas pabora  «M3ydeHHe  KaTaJIUTUYECKOU aKTUBHOCTH (bepMeHTOB
(Ha mpuUMepe aMuJIa3bl WK KaTanasbl)y.

JlaGoparopHas pabota «V3yueHue (pepMEHTATUBHOIO pacllEIIeHHs MEPOKCHIa BOAOPOa B
PaCTUTENBHBIX U KUBOTHBIX KIETKaX).

JlaGoparopHas pabota «CpaBHEHHE ITPpoLeccOB (POTOCHHTE3a U XeMOCHHTe3ay. JlabopaTopHas

pabora «CpaBHEHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaencrBennasi uHGOpMAaIUA U peajn3ainus eé B KIeTKe

Peaknun wmatpuuHoro cunrte3a. [IpUHIMN KOMIUJIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmzanmsi HaciencTBeHHoW wHGopmaruu. ['eHeTMdeckui KoJ, €ro CBOWMCTBA.
Tpanckpunuus — wmarpuunblii cuHte3 PHK. [lpuHuunel TpaHCKpUNIMHU: KOMIUJIEMEHTApPHOCTb,
AHTUIAPAIUICTBHOCTh, aCUMMETPUUYHOCTh. Cospesarnue mampuunvix PHK 6 sykapuomuueckoii kniemxke.
Hexooupyrowue PHK.

Tpancnsuus u e€ srtanbl. Yuactue TtpaHcnopTHeix PHK B Omocunreze Oenka. YcnoBus
6uocunTe3a Oenka. KonupoBanue aMmuHOKHUCIOT. Posib pubocom B 6uocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoeHuu cenog. OpraHuzanysi T€HOMa Yy HPOKapuoT H
3yKapuoT. Perynsius akTHBHOCTH IeHOB y pokapHoT. ['unoresza onepona (®. XKakob, XK. Mano).
Monexynsaprvle Mmexanusmvl IKCnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pe2ynsyuu pabomol
2enos. Perymnsaius 0OMEHHBIX MTPOIIECCOB B KieTKe. KiieTouHblit roMeocTas.

Bupycel — HekierouHsle (GOpPMBI JKM3HH M OOIMraTHble mnapa3utbl. CTpOeHHE NPOCTHIX H
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusuenuviii yukn J[HK-codepocawux supycos,
PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peepmasa, uHmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, kuBOTHbIX, pacteHuit. CIINJ, COVID-19, couunanbhbie u
MEIUIUHCKHE TPOOIEMBI.



buoungopmamura: ummezpayus u ananuz oOoavwiux maccusos («bigdata») cmpykmyphvix
buonoeuueckux oaunvix. Hanomexnonocuu 6 ouonocuu u meouyune. llpoepammupyemvie Qynxyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JlemoHcTpaumu

[Toptpetsr: H.K. Kosbnos, J[.1. IBaHOBCKMiA.

Tabmuuer u cxemsl: «buocunres Oenkay, «I eHeTnueckuit kKony», «Bupyce», «bakrepuodarny.

JlaGopaTopHble W MpPaKTHYeCKHe PadoThl ¢ MCIO0JIb30BaHHeM NHQPOBOii JaGopaTopun AIs

mKoJIbHIKOB OO0 «Poduknad» «Co3ganue MOAEIId BUPYCay.

Tema 8. JKu3HeHHBIH UK KIETKH

Krnerounsnii nuki, ero nepuoasl u perynauus. Marepdaza u muto3. OCOOEHHOCTH MPOLECCOB,
nporekaomux B uHTepdasze. IloaroroBka  kietkm K  jAeneHWto.  [IpecHHTeTHYeCKwHiA
(MOCTMUTOTUYECKUIT), CHUHTETUYECKHMI U IOCTCHUHTETUYECKUH (IPEMUTOTHYECKUN) MEPHOIbI
UHTEpQa3bl.

Marpuunsiii cuate3 JJHK — permumkanus. [Ipunnune! perumikanuu JIHK: koMieMeHTapHOCTS,
IIOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUIIApauIeabHOCTh. MexanusMm pemmkanuu JIHK. Xpomocomsr.
Crtpoenue xpoMocoM. Temomepbl U Tenomepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapHOTHIL.
JunioniHbIN ¥ TaITIOMAHBIA HA00Opbl XpoMocoM. ['oMotoruyHbie XpoMocoMBl. [10710BbIE XpPOMOCOMBI.

Jenenne knetkn — muTo3. CTaiuu MUTO3a U MPOUCXOALIME B HUX Ipouecchl. Tunel MUTO3a.
Kaprokunes u nutokuHes. bruosornueckoe 3Ha4eHHE MUTO3A.

Perynsiius MuTOTHYECKOTO IIMKIIA KJIeTKH. [I[porpammupyemast KjieTouHasi TuOeb — aromnTos.

Kierounoe sapo, Xpomocombl, (DYHKIMOHAJIbHAs TEHOMHKA. Mexanuzmvl npoaugpepayuu,
oughghepenyuposku, cmapenus u euderu kiemox. «Llugposas knemxay — Ououngopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHcTpanmu

Ta0muiel U CXEMBI: «Kn3HeHHbIin LMK  KJICTKW», «Murosy, «Ctpoenue
xpoMmocom», «Permukanus JJHK».

OO6opynoBaHME: CBETOBOM MHKPOCKOI, MHUKpomnpenapaTbl: «MHTO3 B KJETKax KOpeIka
JTyKa».
JlabopaTopHble W npakTH4YecKHe PadoThl ¢ HUCNOJb30BaHHeM HUGPOBOI JadopaTopun AJs
mkoJbHNKOB OO0 «Podukinad»
JlaGoparopHas paboTa «M3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTax».
JlaGoparopHas pabora «HaOnrogeHne MuTo3a B KI€TKaX KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpernaparax)».

Tema 9. CTpoenue u GyHKIHM OPraHU3MOB

buonoruueckoe pazHooOpa3zue OpraHU3MOB. OHOKJIETOYHEIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEJEATEIIbHOCTH OJJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOUHBIE BOJOPOCIH, APYTHe MPOTHCTHL. KoloHNaIbHbIE OpraHU3MBI.

B3aumocBsI3p 4yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TkKaHu, OpraHbl M CHCTEMBI OPraHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pactenmii. Tumbl pacTUTeNbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI M pacrojiokKeHUs TKaHel B opraHax
pacTeHuil.

TkaHu KMBOTHBIX M 4YeNOBeKa. THIBI KUBOTHBIX TKAaHEW: SMHUTENUAlbHAsA, COEAMHHUTEIbHAS,
MbllieyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKIMA M DPACHOJOXKEHHUS TKaHeW B OpraHax
’KMUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble M TeHEpaTHBHBIE OpraHbl pacTeHuil. OpraHel M CHUCTEMBI OpPraHOB
KUBOTHBIX U 4esioBeKa. OyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHYTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBukeHne opraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMAHOE, KTyTHKOBOE,
pecHu4HOe. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHM: TpONW3Mbl M  HacTuM. JIBH)KEeHUE
MHOTOKJIETOYHBIX KMBOTHBIX M 4Y€JOBEKa: MblllleyHas cuctema. Peduekc. CkeneTHbIe MBIIIIBI U HX
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pabora.

[Iutanne opranuzmoB. IloriomieHue BOABI, YIJIEKUCIOIO ra3a M MHUHEPAIbHBIX BELIECTB
pacreHusMHu. Ilutanue KUBOTHBIX. BHYTpuUIIOIIOCTHOE M BHYTpUKIIETOUHOE mNuuieBapeHue. [lurtanue
MIO3BOHOYHBIX KUBOTHBIX. OTHenpl NHUIIEBApPUTEIBHOrO TpakTa. [IumieBapuTenbHbIE IKENe3bl.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jlpixanue opraHusmoB. Jlpixanue pactenmil. [[pixanue xuBOTHBIX. Juddy3us razos uepes
noBepxHOCTh KieTku. Koxknoe npixanwe. JlpixatenpHash mHoBepXxHOCTh. JKabGepHoe W JEroyHOE
JbIXaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOEHUS
JETKUX [103BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucTeMa 4yeaoBeka. MexaHu3M BEHTUIISLUY JETKUX Y
OTHUI] U MJIeKonuTaomux. Perynsnus asixanus. [lpixareabHble 00bEMBL.

TpaHcnopT BeleCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbel. KpoBeHOCHAsi cucteMa MO3BOHOUYHBIX KMBOTHBIX U
yenoBeka. CepJle, KpOBEHOCHBIE cOCYbl U KpoBb. Kpyru

KpOBOOOpAIlEHNsI. DBOJIOLUOHHBIE YCIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI IO3BOHOYHBIX
XKHUBOTHBIX. PaboTa cepaua u e€ perysius.

Boigenenue y opranusmoB. Boinenenue y pacrenuil. Boinenenue y :xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosiu. Opranbl BbieneHus. OuiabTpanus, cekpeuuss U oOpaTHOE BCachlBaHME KaK MEXaHU3Mbl
paboTel  opraHoB  BblAesneHUsA. CBs3p IOJOCTU Tela € KPOBEHOCHOM M BBIICIUTEIBHON
CUCTEeMaMM. BplneneHne y T103BOHOYHBIX JKMBOTHBIX M uyenoBeka. [louku. CrpoeHne wu
¢yHkunonupoBanue Hehpona. O6pazoBaHHE MOYH Y YEIOBEKA.

3amMra y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M IUCTHI
npocTelIuX. 3almTa y MHOIOKJIETOUHbIX pacTeHuil. Kytukyna. CpencTBa nacCUBHOM U XMMHUECKON
3amuThl. OUTOHIUBL.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI UM MX IpOM3BOAHBIE. 3allMTa OPraHu3Ma OT
Oonesneit. ImmyHHas cucrema yenoBeka. KineTouHslil 1 ryMopaiabHbli UMMYHUTET. Bposk1EHHBIN 1
npuoOpeTEHHBIN crienupuueckuii UMMyHHUTET. Teopus KIOHaIbHO-CeleKTUBHOTO nMMmyHutera (II.
Opmux, ®.M. bepuer, C. ToneraBa). BocrnanuTtenbHbie OTBETHl OpPraHu3MoB. Poib BpOXIEHHOTO
UMMYHHUTETA B pPa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxuMocTe U peryssiinus y OpranusMoB. Pa3zapa)kuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pazipa)xuMocTh U peryisinus y pacTeHui. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBhas cuctema u pedrexTopHas peryisiius y *UBOTHbIX. HepBHasi cuctema u €€ OTAEbI.
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHMSI HEPBHOW CHCTEMBI y KMBOTHBIX. OTAENBI TOJIOBHOTO MO3ra
M03BOHOYHBIX JKUBOTHBIX. Pediiekc u peduexkropras ayra. besycinoBHble U yCIOBHbBIE pe(IIEKCHI.

I'yMopanpHast perymsauus M DHIOKPHUHHAs CHUCTEMa JKMBOTHBIX M 4YenoBeka. JKenesbl
SHJOKPUHHOW CHUCTEMBI U UX F'OPMOHBI. J/IelicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOW M YHAOKPUHHON
cucreM. [‘unoranamo-runodusapHas cucrema.

Hemoncrpammun  Tloptper:

N.II. I1aBios.

Tabmuuber u  cxembl: «OIHOKJIETOYHBIE BOJOPOCHH», «MHOTOKJIETOYHBIE BOJAOPOCIH,
«bakrepum», «IIpocreiimme», «Opranbl BETKOBBIX pAacTeHU», «CHCTEMBI OpPraHOB IT03BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMbIX», «TkaHu pacreHni», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebns», «CTpoeHre JTUCTOBOM MIACTUHKNY, « TKaHU KUBOTHBIX», «CKEIeT ueloBeKay,
«ITmmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixatenbHas cucrema», «HepsHas
cucrema», «Koxka», «Mpimeynas cucreMa», «BslgenurensHas —cucreMa», «OHIOKPUHHAS
cucrema», «CTpoeHue MBIIILBD, «MMMmyHUTETY, «KumeuyHononocTHeiey, «Cxema
IIUTaHUS pacTeHHi», «KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUAPBI»,
«Ctpoenune miaHapun», «BHyTpeHHee cTpoeHue AoxzaeBoro uepssi», «HepBHas cucrema pbiO»,
«HepBHast  cucrema narymkn», — «HepBHad cucreMa IIPECMBIKAIOIIUXCS»,
«HepBHas cucrema nruny, «HepBHas cucrema MiekonMTaromux», «HepBHas cuctema denoBekay,
«Pednexcy.

OOGopynoBaHMe: CBETOBOM MHUKPOCKON, MHKpPONpEnapaTsl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBMHBI MOJUIIOCKOB, KOJUIEKIUM HACEKOMBIX, WITIOKOXHUX, JKUBBIC
HK3EMIUIAPHl KOMHATHBIX PACTeHUH, repOapuH pacTeHUH pa3HBIX OTAEJIOB, BIAXHBIC MpenapaTsl
’KMBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEIO0BEKa,
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o0opyaoBaHUEe sl JAEMOHCTPAllMA TIOYBEHHOTO W BO3AYLIHOTO MUTAHHS PACTCHHI, pacHICTICHUS
KpaxMmana ¥ OenKoB moj AchCTBHEM (PEpPMEHTOB, O0OOpyIOBaHUE ISl JEMOHCTpPAIMH OIBITOB IO
M3MEPEHUIO KM3HEHHOM €MKOCTHU JIETKMX, MEXaHU3Ma JIbIXaTEIbHbIX JBHKECHUW, MOJEIIH TOJIOBHOTO
MO3Ta Pa3IMYHBIX )KUBOTHBIX.
JlabopaTopHble H NMPAKTH4YeCKHE PadOThl ¢ UCHOJIb30BaHMeM HUGPOBOH JabopaTopuu AJsi
mKoJIbHUKOB OO0 «Podukiaad»

JlaboparopHas pabora «3ydenue Tkanei pactenuii». JlabopaTtopHas pabora

«M3ydyeHne TkaHel KUBOTHBIX». JJabopaTtopHas padota «/3yueHue opraHoB

LIBETKOBOT'O PACTCHUS».

Tema 10. Pa3MHoKeHHe 1 pa3BUTHE OPTAaHM3MOB

@opMbl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U IOJIOBOe. Bujbl
0ecIonoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIIIINA, (parMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. IlonoBeie kiieTkH, nau ramersl. Meio3. Craaun Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbICII MEH03a U TI0JIOBOTO ITponecca. Menos u
€ro MECTO B )KHM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe passutue. ['amerorenes y xuBoTHbIX. [lonoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE TOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOTOBBIX KIETOK.

OmnogoTBopeHre U 3AMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTenorenes.

WunuBuayanbHOEe pa3sBUTUE OPraHU3MOB (OHTOrE€HE3). OMOPHOJIOrUS — HayKa O pa3BUTUHU
opranu3MoB. Mopghocenes — oouna u3 enasuvlx npobaem smopuonoeuu. Kouwyenyus mopghocenos u
mooenu mopghocenesa. Cramun sMOpHOTeHe3a KUBOTHBIX (HA mpuMepe Jsrymkn). Jpoonenue. Tuns
npobnenus. /lemepmunupoeannoe u HeOepMUHUPOBAHHOe Opobienue. Bnacmyna, munvl Oaacmyi.
OcobeHHocTH APOOICHHS MIIEKOITUTAOMINX. 3apOABIIIEBbIC JIUCTKH (TacTPYJISAIKA). 3aKiIaiKa OPraHOB
U TKaHeW W3 3apoJbIIIEBBIX JUCTKOB. B3anMmHOe BIMsAHHME YacTell pa3BUBAIOIIETOCA 3apobllIa
(oMOpuOHaNbHAsE MHAYKLIMS). 3aKiaJKa IJlaHa CTPOEHUsS >KMBOTHOTO KaK Pe3yJIbTaT MepapXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BiusiHue Ha SMOpHOHANBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’KaroIeH
CpEeJbL.

Poct u pasButue xuBOTHBIX. [locTamOpHoHanbHbI nepuoa. IIpsmoe u HempsiMoe pa3BUTHE.
Pa3Butne c¢ meramopdo3oM y O€ClIO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. buojormueckoe
3HaUEHUE TPSAMOrO M HENPAMOIO pAa3BUTHUA, MX paclpocTpaHEHHE B Ipupone. Tumsl pocta
KUBOTHBIX. (DaKTOpBI peryisiiuu pocTa KUBOTHBIX M ueioBeka. CTaguum MOCTIMOPHUOHAIBHOTO
pa3BUTHs y >KMBOTHBIX M 4enoBeKka. [lepuonel oHTOreHesa uenoBeka. CTapeHME M CMEpPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PazmHOkeHMe U pa3zBuTHe pacteHuid. ['ametodut m crnopoput. Meio3 B KU3HEHHOM IMKIIE
pacrenuii. O6pa3oBanue crop B Ipoiiecce Meio3a. ['lameTorenes y pacTeHuil.

Omnno10TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J/[BOITHOE OIUIOOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pPEryJsilIUM  OHTOI€HE3a y PACTEHUH U JKUBOTHBIX.

JemMoHcTpaImn

[Hoptpetsr: C.I'. Hapamun, X. HIneman.

Tabmuupr u cxembl: «BereratmBHOE pa3sMHOXKEHHE», «THUIBI OECIOJIOT0 Pa3MHOXKECHHUS,
«Pa3MHOXEHUE XJIAMUJIOMOHA/b», «Pa3MHOXEHUE HIBIIIEHb, «Pa3MHOXeHUE THAPB, «Meio3,
«Xpomocombl», «['amerorenesy», «CTpoeHUE AMIEKIETKA W CIepMaTo30ujia», «OCHOBHBIE CTaJUH
OHTOreHe3a», «lIpsiMoe u Hempsimoe pa3BuTUE», «Pa3BUTHE MalCcKoro xyka», «Pa3BuTue capaHdymy,
«Pa3BHUTHE JATYIIKIY,

«JIBOMHOE OIJIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «CTpoeHHe CeMsiH OJHOAOJBHBIX U
JBYJIOJBHBIX pacTeHU», <« JKU3HEHHBIM WUKJI MOPCKOW KamycCThl», <« KU3HEHHBIM UK MXay,
«Ku3HEHHBIN HUKII MATOPOTHUKAY, <« KU3HEHHBIN LUK COCHBD.

OO6opynoBaHWe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparhl SHIEKIETOK W CIIEPMaTO30HUIOB,
Mozelb «L UK pa3BUTHS JIATYIIKIY.

JlaGopaTopHble U NMpPaKTHYeCKHEe PadoOThI ¢ MCNOJb30BAHUEM HU(PPOBOI JadopaTopum 1JIs
mMKoJLHUKOB OO0 «Podoukiaad»

JlaGoparopHas pabota «/3ydyeHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENapaTaxy.
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IIpaktuyeckas pabora «BpIsfBIeHHE TNPU3HAKOB CXOJACTBA 3apOJBIIICH  MMO3BOHOYHBIX
KUBOTHBIX».
JlaGoparopHas paboTa «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIINX PACTCHUI.

Tema 11. I'enernka — HayKa 0 HaCJE€ACTBEHHOCTH U UBSMCHYUBOCTH OPraHnu3sMoB

Hcropus cTaHOBIEHUS M Pa3BUTHS IeHETUKH Kak Haykuw. Pabotel I'. Menpmens, I'. ne @pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4YE€HBIX B pa3BuTHu reHetuku. Paboret H.K. Kombunosa, H.U.
Basunoa, A.H. benoszepckoro, I'.JI. Kapmeuenko, I0.A. ®umumuenko, H.B. Tumodeea-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE TEHBI,
aJIbTEPHATUBHBIE IMPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIA NPHU3HAK, TOMO3UIOTa, I'€TEPO3UrOTa,
qucTas JIMHUS, THOPHIbI, TeHOTUN, (GeHoTurn. OCHOBHBIE METO/IBl T€HETHUKU: THOPHIOJIOTUYECKUH,
LUTOJIOTUYECKU I, MOJIEKYJIIPHO- T€HETUUECKU.

JeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H.K. Konsiios, H.. BaBuiios, A.H.
benozepckuit, I'./]. Kapneuenko, 0.A. ®Gununuenxo, H.B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlabopaTopHble H NMPAKTH4YeCKHE PadOThl ¢ UCHOJIb30BaHMeM HUGPOBON JadopaTopuu AJsi

mKoJIbHUKOB OO0 «Poduknad»

JlaGopaTopHast pabota «Jlpo3oduina kak 00bEKT TeHETHUECKUX UCCIICIOBAHMIN).

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpeunuBanue. [lepBeiii 3akoH MeHaens — 3aKOH eAMHOOOpa3us THOPHIIOB
nepBoro nokojeHus. [IpaBuno pomunHupoBanus. Bropoil 3akoH MeHaenss — 3aKOH paclleIUICHUs
npu3HaKoB. [{uTonornueckne 0CHOBBI MOHOTHOPUIHOTO CKpEeIUBaHus. [ MITOTe3a YMCTOTHI TaMeET.

AHanusupyomee ckpemupanue. [IpoMexyTOYHbIM XapakTep HacleI0BaHUS.
Paciensienue npu3HaKkoB PU HEMOJHOM IOMUHUPOBAHUH.

JlurnbpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMMOI'O HacielO0BaHMS
npu3HaKoB. L{uronornueckrne 0CHOBBI JUTHOPHUIHOTO CKPEIIMBaHUS.

CuemienHoe HacnenoBaHue mnpuzHakoB. Paboter T. Moprana. CierieHHOe HacleoBaHUE
TEHOB, HapyLICHHUE CLEIUIEHNS MEX/ly TeHaMu. XpOMOCOMHas TEOpHsl HaCJIECTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHHM3M OIpEAENEHUs Ioja. AyTOCOMBI W IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIN U TeTepOoraMeTHbIN MoJl. ['eHeTnyeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue Npu3HaKoB, CLEIIEHHBIX C MTOJIOM.

l'enotunn kak wenoctHasg cucrema. llnedoTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoxecTBeHHbIN amienu3M. B3auMopeiicTBue HeauielbHbIX T€HOB. KOMIIJIEMEHTapHOCTh. DNHCTA3.
[Tonumepus.

I'enernyeckuii  KOHTPOJIb  pa3BUTHUA PACTEHMH, JKUBOTHBIX M  YEJIIOBEKa, a TaKxke
(GU3HOIOrMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (PYHKUMHA. ['eHeTHueckne MeXaHU3MbI
CUMOMOreHe3a, MEXaHM3Mbl B3aUMOJCHUCTBUS  «XO3SUH-TAPA3UT» U «XO35IUH — MHUKPOOHOMY.
['eHeTyecKkue acleKThl KOHTPOJI U U3MEHEHHsI HacleACTBEHHON MH(OpPMAaLUK B TIOKOJIEHUSX KJIETOK
Y OPTaHHU3MOB.

JlemoHcTpanmu

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

Tabmuuer u cxemsl: «llepBblii M BTOpoi 3akoHbl Menaens», «Tperuil 3akoH Mennensy,
«AHanmuzupymolee ckpemuBaHuey, «HemonHoe nomuHHpoBaHHe», «CHEIUIEHHOE HacledOBaHUE
NpU3HAKOB y apo3oduibl», «l'eHetuka monay, «Kapuotun dvenoBeka», «Kapuotum npozodpuisny,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIeu3m», « BzaumoaencTere reHoB.

O6opyoBaHue: MOJAENb s JEMOHCTpAllMd 3aKOHOB €IUHO00pa3zus THOpPHI0B IEPBOTO
IIOKOJIEHUS M PACLICIUIEHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPAllUM 3aKOHAa HE3aBUCHUMOIO
HACJICJOBAHMs TPU3HAKOB, MOJECNb JUIsl JAEMOHCTPAallMU CLEIUICHHOTO HAacCJICJOBAHMs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

JlaGopaTopHble U MpPaKTHYeCKHEe PadOThI ¢ MCNOJb30BaHUEM HU(PPOBOI JadopaTopum st
mKoJIbHIKOB OO0 «Poduknad»
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[IpakTuueckass pabora «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO  CKPEUIMBAHUS Y
JIPO30(UITBD».

[Ipaktuyeckas  pabora  «M3ydeHue  pe3yabTaToB  TUTHOPUIHOTO  CKpPEIIMBaHUS Y
JPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3anmoneiictBrue reHotuna u cpessl npu popmupoBanuu peHoTuna. Mi3aMeHunBOCTh MPU3HAKOB.
KauectBeHHbIE U KOJMYECTBEHHbIC TMPU3HAKK. BHJBI W3MEHUYMBOCTU: HEHACIIEJICTBEHHAs U
HacJIeICTBESHHAS.

MopaudukamonHas W3MEHYMBOCTb. Ponb cpeast B (opmupoBanuu MoAMGPUKAITMOHHON
u3MeHunuBocTH. Hopma peakuuu npusHaka. BapuanuonHblli psga v BapualuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHON H3MEHUYNBOCTH.

l'enotununueckass u3MeHUYMBOCTh. (CBOHCTBA  I€HOTUIMYECKOM  M3MEHUYMBOCTU.  Bunibl
TEHOTUITMYECKON U3MEHUYMBOCTU: KOMOWHATUBHAS, MyTAIIHOHHAS.

Komb6unartuBHast u3MeHYMBOCTh. Meiio3 M TONOBOW TMpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTH. POlb KOMOMHATUBHOW W3MEHUYMBOCTH B CO3/JaHUHM T€HETHYECKOTO pa3HOOOpa3us B
mpeJenax OJHOro BU/A.

MyTannoHHas U3MEHUYNBOCTb. BUIbI MyTalluii: reHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHbBIE
Y UHIYIUPOBAHHBIC MyTalluu. SIIepHbIe ¥ IUTOIIa3MaTHUecKie MyTaui. CoOMaTH4ecKue U MOJIOBbIC
myTtauud. [lpUyuHBl BO3HHUKHOBEHUS MyTaluuid. MyTareHbl M UX BIMSHHE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHMX pPSJIOB B HACIEICTBEHHOM
n3menunBoctu (H.W. BaBuioB). BHesnepHas n3MEHUYUBOCTh U HACJIECTBEHHOCTb.

Onucenemuxa u INUEHOMUKA, PONb SNULEHEMUUECKUX (DAKmopos 6 HACLe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JeMoHcTpanmmn

IToptpersr: I'. ne @pus, B. Moranncen, H.1. Basunos.

Tabmnuiel u cxembl: «Buapl uaMeHUNBOCTY, «MoandukanoHHas U3MEHYNBOCTDY,
«KomOunaTuBHas H3MCHUYUBOCTEY, «Metio3z»,  «OmIoa0TBOpEHUEY, «['eneTnueckue
3a00JIeBaHUS YeNoBeKay, « Buapl MyTammiiy.

OOGopynoBaHue: >KMBbIE W TepOapHbIE OK3EMIUISIPl KOMHATHBIX pAaCTEHUU, PHUCYHKH
(poTorpadun) KUBOTHBIX C pa3TMUYHBIMU BUIAMU U3MEHYUBOCTH.

JlabopaTopHble H NMPAaKTH4YeCKHE PadOThI ¢ UCHOJIb30BaHMeM HUGPOBOH JadopaTopuu AJsi

mKoJIbHIKOB OO0 «Poduknad»

JlaGoparopHas pabota «MccrnenoBanue 3aKkOHOMEPHOCTEH MOAU(PUKALMOHHOW M3MEHUYMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

[IpakTrueckas padora «MyTtanuu y 1po30(ribl (Ha TOTOBBIX MUKPOITpETIapaTax ).

Tema 14. I'eHeTHKa Ye10BEeKa

Kapuotun yenoseka. MexayHapogHas mporpamma HCCIEI0BAaHUS T'€HOMa 4esloBeka. MeTomsl
M3Y4YEeHUs TEHETUKU YeJIOBEKa: TeHealornuecKuii, OJIM3HEeI0BbIN, IUTOTeHETUYECKUH, MOMYISIIIIOHHO-
CTaTHUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHH. CoBpemeHnHOe OIpezeIeHUe TeHOTUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAaHUE, B TOM 4ucie ¢ mnomombro [II[P-ananu3sa.
HacnenctBennsle 3abosieBaHusl  uyenoBeKa. ['eHHbIe M XpPOMOCOMHBIE OOJI€3HM  YellOBeKa.
bone3nu ¢ HacnenCTBEHHOM MPEapacloNioKEHHOCThIO. 3HAu€HHWE MEIUIMHCKOM TE€HETUKU B
NPEJOTBPALICHUH W JIEYCEHUH TEeHETHYeCKUX 3a0oJieBaHMM uesoBeKa. MeIMKO- TI'eHETHYeCKOe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIETKU. [loHSATHE «TreHeTHYecKoro rpy3a». OTHYECKHE aCIHEeKThI
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

FeHeTI/I'-IeCKI/Ie (baKTOpBI HOBBIHIGHHOf/i ‘—IYBCTBI/ITGJ'II)HOCTI/I YCJIOBCKA K
buznueckoMy M XHUMHYECKOMY  3arps3HEHHIO  OKPYXalomied  cpefbl. I'eneTnueckas
MIPEAPACIIONOKEHHOCTh YeJIOBEKA K TTATOJIOTHSIM.

JleMoHCcTpaIun

Tabmuuer  u  cxembl:  «Kapuortun YEJI0BEKay, «Meronbl  U3ydeHUs ~ TI'CHETHKHU

yesoBekay, «l'eHeTnyeckue 3a00€BaHUs YETOBEKAy.
JlabopaTopHble W nMpakTHYecKHe PadoThl ¢ UCNOJb30BaHHeM HUGPOBOi JadopaTopum AJs
mKoJAbHNKOB OO0 «Poduk1ad»
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[IpakTudeckas pabota «CocTaBlieHHE U aHAIIA3 POJTOCIOBHONY.

Tema 15. Cesiekuusi OpraHnu3mMoB

JloMecTukanus v ceyeKus. 3apoxIeHUE CeIeKINU U ToMecThkanuu. Yuenue H.. BaBunosa o
LleHTpax MPOUCXOXKACHUSA M MHOr000pa3usl KyJIbTYpHbIX pacTeHuil. Ponb cenekuuu B cO3JaHHUU
COpPTOB pacTeHUU W MOPOJ KUBOTHBIX. COPT, MOpoja, TaMM.  3aKOH TOMOJIOTMUECKUX pPSI0B B
HacjeacTBeHHoW u3MeHunBocTH H.M. BaBuiosa, ero 3HaueHue /isi CEIEKIIMOHHONW paOOTHI.

Metoapl ceneKIMoHHOW paboThl. VCKyCCTBEHHBIM OTOOp: MAacCOBBI M WHIWBHIYaJIbHBIH.
OTtanbl KOMOWHAIMOHHOW ceneknuu. VcneiTanue mnpou3BoguTeNel 1Mo MmoTtoMcTBy. OTOOp 1O
TEHOTHUITY C TMOMOINBIO OLEHKH ()EHOTUIIA TTOTOMCTBA M OTOOp IO TEHOTHIY C IOMOIILI0 aHaIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJICKIIMOHHON paboThl. PananimOHHBIN U XMMUYECKHMA
MyTareHe3 KaK MCTOYHHMK MYTAaIlluil y KyJbTYpHbIX (popMm opraHuzMoB. Mcmonp3oBaHUE TEHOMHOIO
penakTUpoBaHUS U MeToJoB pekomMOuHaHTHBIX JIHK ams momyueHuss MCXOAHOro marepuana Jis
CEJICKLIUH.

[Tosrydenue monurmuion10B. BHyTpruBHI0BasS THOpuAK3aIusa. bIu3kopoICTBEHHOE CKpelIBaHue,
win uHOpuauHT. HeponacTBeHHOe ckpemuBaHue, WM ayTOpUAMHT. ['eTepo3uc U ero HpUYUHBL.
Hcnons3oBanue rerepo3uca B ceneknuu. OtmanéHHas rubpumusanus. [Ipeomornenwe Oecruromus
MEXBHUI0BBIX THOPUA0B. JJOCTHIKEHUS CENEKIINN PACTCHUN U KUBOTHBIX. «3e1EHAs peBoNoyUsLy.

CoxpaHeHue 1 U3y4YeHHUE TeHETUYECKUX PECYpCOB KYJbTYPHBIX PACTCHUHN U UX JAUKUX POAHYEH
JUTSL CO3JIaHMsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. M3yuenue, coxpaneHue u
Vhpaenenue ceHemu4ecKUMU pecypcam CenbCKOX03sUCMEEHHbIX U NPOMbBICIOBLIX HCUBOMHBIX 8 YelsaX
VAYYUEHUS. CYeCcmBYIOWUX U CO30aHUs HOBbIX MNOPOO, JUHUL U KpPOCCO8, 8 MOM yucie cC
NpUMEHEeHUEeM COBPEMEHHBbIX MemOo008 HAYYHBIX UCCIe008aHUU, NepedosblX Uoel U NepcneKmueHbIX
MexXHON02U.

JeMoHcTpanmmn

IToptpersr: H.U. Basuiios, 1.B. Muuypum, I'./[. Kapneuenko, I1.I1. JIykbsnenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuubl 1 cxeMbl: «lIeHTpBI TPOMCXOXKIEHUS W MHOTO00pa3usi KYJbTYPHBIX pPaCTEHUI»,

«3aKOH  TOMOJIOTMYECKHX pAOOB B HAcleACTBEHHOM M3MEHYUBOCTHY,
«Metonbl cenexkiuny, «OTaanéHnas ruopuauzanusy, «MyTtareHesy.
JlabopaTopHbie W npaKkTH4YecKHe PpadoThl ¢ HUCIOJb30BaHHeM HUGPOBOI JadopaTopun AJs
mkoabHUKOB OO0 «Podukiad»

JlaGoparopHas pabora «M3yueHwe  COPTOB  KyJBTYPHBIX  PACTEHUH W  TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHas pabota «M3yueHre MeTo0B CeIEKIIMU PACTEHUI.

IIpakTuyeckas pabora «IIpuBHBKa pacTeHUI».

Okckypcusi «OCHOBHBIE METONBI W JOCTHDKCHHS CEJEKIIMA PpAaCcTeHWH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035HCTBO, B TJaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEXHOJIOTMS U CHHTETHYECKAS OMOJIOrMs

OOBeKThl, HCHOIB3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTUKa. TpaauioHHas OMOTEXHOJIOTUS: XJIeOoneUueHne, MoyueHue
KHUCIIOMOJIOYHEIX MPOAYKTOB, BHHOJIEIINE. MukpoOHOTOTHUECKHI CHHTE3. OOBEKTHI

MHUKPOOHOIIOTHYECKUX TexHonorui. [Ipon3BoacTBO Genka, aMUHOKUCIIOT U BUTAMHHOB.

Coznanue TEXHOJOTHMM M MHCTPYMEHTOB II€JICHANPABICHHOIO M3MEHEHUS U KOHCTPYHPOBAHUS
TE€HOMOB C LEJIBIO MOJIyYE€HUsI OPraHU3MOB M MX KOMIIOHEHTOB, COJEpAIUX HE BCTpEUarolIyecs B
pHUpoie OMOCUHTETHUECKHE Ty TH.

Knerounas wunxkeHepus. Meroabl KyJbTyphl KJIETOK M TKaHEH PpAcTEHHM U JKUBOTHBIX.
Kpuobanku. ComaTtudeckas ruOpuaM3anids ¢ CcOMaTHYeCKuid smOpuorenes3. lcmonp3oBaHue
raljiouioB B CEJIEKUUU pacTeHuu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvsoeanue
MOHOKNOHANbHBIX U NOJUKIOHANbHGIX anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
PexkoHCTpyKIMsA AWLIEKIETOK M KIOHMPOBAaHHME JKMBOTHBIX. MeETOJ TpaHCIUIAHTAUUHU SACpP KIETOK.
Texnonocuu 0300po8IeHUs, KYIbMUBUPOBAHUS U MUKDOKIOHANbHO20 — PASMHOIICEHUS
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CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAasi W TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 T€éHa M KOHCTPYHpPOBAHHUE
pekomOunantueix JHK. Cozdanue mpanceennvix opeanusmos. JIOCTUKEHUS W TMEPCHEKTUBBI
XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJOTUYECKHIE U ATHUYECKHUE MPOOJIeMbl TeHHOW NHKEHEPUH.

Menunuackue OuorexHonoruu. [loctrenomuas uumdposas MeaunuHa. [TI[P-muarnocruka.
MeTta0oioMHBIN aHANNU3, TEHOLEHTPUUYECKUN aHAJIM3 MPOTEOMa YeJIOBEKa Ui OLICHKU COCTOSIHHS €ro
310poBbs. VIcTonbp30BaHHE CTBOJOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OwouHxeHepus s
pa3paboTKu (QyHIaMEHTAIbHBIX OCHOB MEIULMHCKUX TEXHOJOTHH, CO3[MaHHUs KOMIUIEKCHBIX TKaHEH
COUCTAHHEM TEXHOJIOTHIA TpPEXMEPHOTO OuonmpuHTHHra u ckaddonauuara s pemieHus 3aaad
MIEPCOHAIN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECleYeHUus] KOMOMHHMPOBAHHOW 3alIMTHI OT
Bo3Oyauteneir OPBU, ycraHoBieHHE MONEKYJSIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIC 3a00JIeBaHMUS YEIIOBEKA U JKUBOTHBIX.

JlemoHcTpaumu

Tabmuner u1 cxemsl: «Vconbp3oBaHue MUKPOOPTaHU3MOB B MPOMBIILJICHHOM
pOU3BOACTBEY, «Kilerounas nnxeHepus», «l 'eHHass HHXXEHEPUsD.

JlabopaTopHble H NMPAaKTH4YeCKHE PadOThI ¢ UCHOJIb30BaHMeM HUGPOBON JadopaTopuu AJsi
mKoJIbHUKOB OO0 «Poduknad»

JlaboparopHas pabota «3ydueHne 00beKTOB OMOTEXHOJIOTHIY. [IpakTHyecKas

pabota «llomyueHue MOIOUHOKUCIBIX TPOAYKTOBY.

OKCK ypCusia «buoTexHomorus — Ba)KHEHIIIAsK IMPOU3BOAUTCIIbHAA cuiia
COBPEMCHHOCTH (Ha OHMOTEXHOJIOTHYECKOE HpOI/I3BO,I[CTBO))).
11 KJIACC

Tema 1. 3apo:kaeHne 1 pa3BUTHE IBOJIOLMOHHBIX NPeACTABJICHN B OHOI0THHI

OodonionHast Teopust Y. Jlapeuna. [Ipeanocbuiku BOSHUKHOBEHHS JapBUHU3MA.
JKu3Hb u HayuHas aesatenbHOCTh Y. [[apBuHa.

JIBuokyIe cuiibl 3BoJONUU BUAOB mo Y. JlapBuHYy (BBICOKas MHTEHCHUBHOCTH Pa3MHOKEHUS
OpraHM3MOB, HAacCJIEJICTBEHHAas: HW3MEHYUBOCTb, OOpbOa 3a CyIIECTBOBaHHME, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuHtetndeckoil Teopuu sBomoru (CTD). HeifrpanbHast Teopust 3BOJIIOLUU.
CoBpemeHHasl 3BOJIIOLMOHHAs OHOJOTHS. 3HAYEHHE OHBOJIIOLMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHON KAPTUHBI MUDPA.

JemoHcTpauyu

[Hoptpetsr: Apuctorens, K. Jlunneit, XX.b. Jlamapk, 2.K. Cenr-Unep, XK. Krosbe, Y. JlapBun,
C.C. Yersepukos, .. llImansraysen, . Xonxaein, /[.K. benses.

Tabmuis! u cxembl: «Cucrema xuBoit npupozs! (o K. Jlunuero)», «JlecTHuna KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusMm QGOPMUPOBAHUS TMPUCTOCOONECHUN Yy pacTeHUH M >KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema wmapmpyrta myremectBus Y. Jlapsunay, «Haxoaxku Y. [lapBunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUe», «Iloponsl romybeit», «MHoOrooOpasue KyabTYpHBIX (GOpM
KarnycTb», «I[lopoasl TomMalHuX KUBOTHBIX», «CxeMa o0pa3oBaHus HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABMKYIINX CHJI dBONIOLUN», «OCHOBHBIE MOJOKEHUSI CHHTETUYECKOW TEOpUHN
HBOJIIOLIMN.

Tema 2. MUKpPO3IBOJIIOLHS U €€ pe3yJIbTaThl

[Momynsist  kak  2ieMeHTapHas eaWHWIa dBOMOIMH. COBpPEMEHHBIE METOIBI  OIECHKH
TEHETHUUYECKOTO PAa3HOOOpa3us W CTPYKTYphI MOMyJsiuil. M3MeHeHne reHOpOHIA MOMYISIHH Kak
AJIEMEHTApPHOE JBOJIIOIMOHHOE SBJIEHWE. 3aKOH TIeHeTH4eckoro pasHoBecus Jx. Xapou, B.
Baitnbepra.

OneMeHTapHble  (aKTOpPhl  (ABMXKYIIME CHJIBI)  JBOJIONMH. MYTallMOHHBIA  TMpOIIecC.
KomOuHaTuBHass M3MEeHYMBOCTh. Jlpeiid reHoB — cimyuaiiHble HEHANpABICHHBIE W3MEHEHHSI 4acTOT
atenedt B monyysnusax. OddexT ocHoBatens. Iggexkm Oymouiiounoeo eopaviuika. CHudiceHue
2eHemUYecKko2o pazHoobpasus. npudunvl u cieocmeus. Illposenenue 3¢ghgexma Opetigha eenos 6
oonvwux u  manvlx  nonyrayusx.  Mwurpamun.  M3onsamms  momynsiimic:  reorpaduueckast

(mpocTpaHCTBEeHHAs ), Oronoruyeckast (penpoayKTUBHAS).
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EcrectBenHslii oT0Op — HampaBisoumii ¢akTop 3Bomouud. POpMBI €CTECTBEHHOro OTOOpA:
JBIDKYIIUH, CTAaOMIM3UPYIOIINUMA, pa3phiBatomui (au3pyntuBHbi). [TonoBoii or6op. Bo3HnkHOBEeHHE
Y 3BOJIIOLIUS COLIMATILHOTO MTOBEACHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MMKpPO3BOMIONMU. Bo3HHMKHOBeHME
npucnocoOeHnit y opraHu3zmMoB. Apomopdosbl U uanoagantauuu. [Ipumepsl npucnocobieHuit y
OpraHU3MOB: MOpP(OJIOTHYECKHE, du3nonoruuecKue, OMOXMMHUYECKHE, IIOBE/ICHYECKUE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bupn, ero kxputepuu u crpykTypa. BunoobpazoBanue kak pe3yinbTaT MUKPO3BOIONUU. M3omsanus
— xmo4eBoil (akTop BumooOpazoBaHus. [lyTu u cmocoObl BHIOOOPA30BaHHS: AJUIOMATPUUYECKOE
(reorpaduueckoe), CHUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (IOJIUILIOWIU3AIINS,
ruOpuau3anys). JuTeabHOCTb HBOTIOMOHHBIX MTPOIECCOB.

Mexanu3mbl pOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Us.

Pormes  sBomOLMOHHON ~ OWonoruM B pa3pabOTKEe HAYyYHBIX  METOJOB  COXpPAaHEHHSA
O0nopa3zHooOpazusi. MUKpPO3BOIIONUS M KOJBOJIOLUS TApa3uTOB U HMX X03s5ieB. MexaHU3MBI
(GhOpMUPOBAHUS YCTOWIMBOCTH K AHTUOMOTHUKAM U CITIOCOOBI OOPHOBI C HEll.

JleMoHcTpanmu

[Hoptpetsr: C.C. YerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTannoHHasE M3MEHYMBOCTHY», «llomynsinMoHHAs CTPyKTypa BHIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaitnOepray», «/[Buxylue CHIIbI 3BOTIOLUNY, «IKOJIOTHYECKas
U30ISUSL  TIOMYJIALMH  CEBAaHCKOW  (openmy,

«["eorpaduueckasi M30JSAMUS JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHMIBI JTAYPCKOW»,
«[lomynannroHHbIE BOJIHBI YUCJICHHOCTH XWITHUKOB U KepTB», «Cxema AEMCTBHUS €CTECTBEHHOTO
orbopa», «Popmbl OOpbOBI 3a cymiecTBoBaHHE», «WHaycTpuanpHbli MenmaHu3m», <« OKuBbie
uckonaembiey, «IIOKpOBUTENHCTBEHHAS OKpAcKa >KUBOTHBIX»,

«IIpenynpexparoniasi OKpacka MXUBOTHbIX», «Du3HoIOrMYecKue ajanTaluny,
«IIprcnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENIbHOCTEY, «Kputepuu Bua», « Buasl- 1BONHUKIY,
«CTtpykTypa  BHOa B mpupoxae»,  «CmnocoObl  BuaooOpazoBanusi», «l'eorpaduueckoe
BUA000pa3oBaHue TPEX BHUIOB JaHJBIIIEH», «IJKOJIOrHyeckoe BUA000Pa30BaHUE BHJIOB CHHUID),
«ITomumnnonibl pactennit», «KamycTHO-peeqHbIid THOPUI.

ObopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydella ITHUIl W 3Beped ¢
IpUMEpaMH Pa3JIMYHbIX MPUCIIOCOOIEHH, Yydea NTHUIl U 3Bepel pa3HbIX BUJIOB, repOapuu pacTeHHUM
OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMHU.

JlabopaTopHbie W npakTH4YecKHe PadoThl ¢ HUCNOJb30BaHHeM HUGPOBOI JadopaTopun AJs
mkoabHUKOB OO0 «Podukiad»

JlaGoparopHas paboTa «BrisiBIeHHE H3MEHYMBOCTH Y 0CO0€il OTHOTO BHIaY.

JlaGoparopHas  pabora  «IIpucnocobieHuss  OpraHM3MOB M UX  OTHOCHUTEJIbHAs
1ENIecO00Pa3HOCTHY.

JlaGoparopHas pabota «CpaBHEHHE BUAOB IO MOPPOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOLHSA U €€ Pe3yJIbTAThI

Meroasl u3ydeHus: Makpo3BoJitoluu. [lameoHTomornueckre MeTOAbl U3YUYEHUs SBOJIIOIMH.
[Tepexonubie Gopmbl U PUIOrEeHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduueckue MeTonsl u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbl MAaTEPUKOB U
ocTpoBOB. bruoreorpaduueckue oomactu 3eMian. BUIbI-DHIEMHUKN U PETUKTHI.

OMOpPHUOIOTHYECKHE U CPaBHUTEIBHO-MOP(HOJIIOTUYECKNE METOJbl HM3YyYEHHUs  SBOJIOIHH.
['eneTndeckue MeXaHU3Mbl HBOJIIOIMUA OHTOTE€HE3a U TMOSBJICHHUS] 3BOJIOLMOHHBIX HOBILIECTB.
I'oMonoruunele M aHAJIOTUYHEBIE Opra”sbl. PYHI/IMGHTapHI)Ie OpraHbl W aTaBU3MBI. MOJ'IeKy.]'IﬂpHO-
reHeTHUYeCKre, OMOXUMUYECKUE U MAaTEMaTHUECKUE

METOJBI M3yYeHHUs HSBOJIONUU. [omomornyHble TreHbl. COBpEMEHHBIE METOABl IOCTPOCHUS
(MITOTEHETHYECKIX JICPEBHEB.

XPpOMOCOMHBIE MyTAIIHH U 3BOJIOIUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBwiia) 3BONIONUU. [Ipunyun cmenwvt Gyukyuti. HeobpaTumocTthb
IBOJIIOIUH. AanTuBHAs paauanys. HepaBHOMEPHOCTh TEMIIOB BOJIOIINH.
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JlemoHcTpauyu

IToprpetsr: K.M. bap, A.O. KoBanesckuii, @. Mrosuiep, O. I'ekkens.

Tabmuuer u  cxembl:  «DUIOTeHETUYECKUN pan  Jomaan», — «ApPXEONTEpUKC»,
«3Bepo3yOrie smepsl», «Creronedansy, «Punnoputs», «CeMeHHbIE MAOPOTHUKUY,
«buoreorpadguieckne 30HBI 3eman», «Jlpeid koHTHHEHTOB», «PenukThly, «HawanpHble CcTaguu
AMOPHUOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJIOTUYHBIE OPTaHbD»,
«PynumeHTb», «ATaBU3MBD», «XPOMOCOMHBIE HAOOpHI 4YelloBeKa M IIKUMIIaH3e», «l1aBHbBIE
HaINpaBJICHUS 3BOIIONUNY, «OO0IINe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opyoBaHue: KOJUIEKIIMH, TepOapuu, MyJISKA HCKOIMAEMbIX OCTaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHE )KU3HU HA 3eMile

Hayunple rumoTe3sl NpOUCXOXKICHHUS KU3HU Ha 3emiie. AOuorene3 u naHcrnepmus. JloHaydHsie
MPEJICTABICHUS. O 3apOKICHUM JKU3HM (KpealuoHu3M). ['MmoTe3a MOCTOSHHOTO CamMO3apOKICHUS
KU3HH U e€ ompoBepkeHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. ITacrepa. Ilpoucxoxaenue
YKU3HU U acTPOOHONIOTHSL.

OcHoBHbIE 3Tallbl HEOpraHu4eckon HsBostouuu. llnanerapHas (Treosioruueckas) 3BOJIOLUS.
XuMuyeckasi HBOMIONMS. AOWOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHMYECKHUX.
Omeir C. Mumnepa u [I'. HOpu. OOpazoBanue mnoaumepoB u3 MoHomepoB. KoarepBaTHas
runore3a A.M. Onapuna, runoresa nepBudHoro OynpboHa /x. XonaeiHa, reHeTnyeckas rumotesa [
Ménnepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. @opmupoBaHrne MeMOpaH W BO3HUKHOBEHHE IPOTOKIECTKH. McTopus

3emsin U MeToAbl €€ u3ydeHus. Vckomaemble OpraHMYECKHE OCTAaTKH.

['eoxpononorus u eé meroabl. OTHOCUTENbHAS M a0COMIOTHAS TeoXpoHoorus. ['eoxpoHoaornueckast
IIKaJa: 0HbI, 3Pbl, IEPUO/IBI, SIIOXH.

HavanbHple sTanbl opranudeckoil 3Bostonuu. llosiBneHMe u 3BONIIOIUS TEPBBIX KIIETOK.
Opontonusi  MerabonusMa. Bo3HukHOBeHHEe TmepBbIX dKocucteM. CoBpeMeHHble MHKPOOHBIE
OMOIUIEHKHU KaK aHaJIor MepBbIX Ha 3emiie coolmiecTB. CTpoMaTonuTsl. [IpoKapHOTh U 3yKapuOTHI.

[Ipoucxoxaenne »sykapuoT (cuMOMOTeHe3). OBOJIIOLMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
ITponcxoxneHne MHOTOKJIETOUHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHbIE 3Tanbl BOJNIONUM BhICIIUX pacTeHUil. OcHOBHbIE apomMop¢o3bl pacTeHuil. Brixoa
pacTeHnii Ha cymly. [losiBieHHe CIOPOBBIX PaCTEHMH U 3aBOEBaHME UMU CcylId. CeMEHHBbIE PACTEHUS.
IIponcxoxkneHne IBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl 3BOIOLUYU )KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuif B3pbpIB — MOSBICHHE COBPEMEHHBIX THUMOB. IlepBble XOpaOBbIE KUBOTHBIE.
Kuzup B Boze. DBomronus no3BoHOUHbIX. [Ipoucxoxaenune ampuduit u pentunuii. [Ipoucxoxnenue
miekonutaommx u nrul. llpuHiun xmoueBoro apomopdosza. OcBoeHue O€CNO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTte xu3HM Ha 3eMie MO dpaM U IMEpUOJaM: apXxeW, IPOTEpo30H, Maneo30i, Me3030H,
KaiiHOo301. OOmias XapakTepuCTHUKa KJIMMaTa M TeoJIoTMYeckux mporueccos. [losBnenue u paciser
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBUS M BJIHMSHME Ha Ta30BbIi coCTaB
aTMocdepBhl.

MaccoBble BBIMUpPaHUS — SKOJIOTMUECKHEe KPU3UCHI TPOLUIoro. [IpuynHbI U CleCTBUS MacCOBBIX
BbIMUpaHUN. COBpEMEHHBIH SKOJIOTMYECKUH KpU3HC, ero ocobenHoctu. IIpobrmema coxpaHeHus
O6ropa3zHooOpa3us Ha 3emIie.

CoBpeMeHHass cucCTeMa OpraHuyeckoro Mupa. I[IpUHIMIBI KiIacCU(pUKAIMKA OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTraHU3MOB.

JlemoHcTpauyu

[optpersr: ®@. Pemu, JI. Cnannanunanu, JI. Ilactrep, M. MeunukoB, A.M. Omnapun, JIx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilacrepa mo m3ydeHHto
caMo3apokJIeHusi ku3Hm», «Cxema ombita C. Mwmmnepa, I'. HOpu», «Otanbl Heopranmdyeckou
sBosoLIMnY», «l'eoxpoHonormueckas mkanay, «HadanpHble 3Tambl OpPraHUYECKOH — SBOJIIOLIMNY,
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«Cxema oOpa3oBaHHs JyKapHOT MyTEM cuMOuoreHesa», «Cucrema >KUBON Mmpupoasl», «CTpoeHue
BUPYCA», «ApomMopdo3b1 pactenuit», «Punnodure», «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHOroKJIeTOuHBlE  BOJOpOCIN», «Mxu», «Ilanopotauku», «I'onocemenHsle pacteHus», «Oprassl
[[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KMBOTHOTO MHpPay», «ApoMop(ho3bl KUBOTHBIXY,
«IIpocreiimue», «Kumeunomnonoctueie»,  «llmockue  uepBw»,  «UneHucroHorme», «PBIOBI,
«3eMHOBOnHBIE»,  «[Ipecmbikaroniuecs, «I[ITnupn, «Mnekonuraromue», «Pa3BuThe KHU3HU B
apXxeuckou spe», «Pa3BuThe KXU3HM B NPOTEPO3OUCKON 3pey, «Pa3BuThE XU3HM B NAICO30MCKOU
ape», «Pa3BuUTHE KU3HM B ME3030MCKOM 3pe», «Pa3BUTHE JKU3HU B KaWHO30MCKOW 3pe»,
«CoBpeMeHHasi cucTeMa OPraHUYeCKOro MUPay.

O6opynoBanue: repdapuu pacTeHUI pa3lIMYHBIX OTHEIOB, KOJJICKIMHM HACEKOMbBIX, BIIa)KHbBIE
IIpenaparsl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIVIOKOXKHX, CKEJIEThl IT03BOHOYHBIX
JKUBOTHBIX, YydYesla NTHUIL U 3BEpEH, KOJUICKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbBIX, MYJISIKHU
OpPraHUYEeCKUX OCTATKOB OPraHU3MOB.

JlaGopaTopHble U NMpPaKTHYEeCKHEe PadOThI C MCIOJb30BaHUEM HU(PPOBON JadopaTopum s

mKoJIbHUKOB OO0 «Poduknad»

BupryansHas naboparopHas pabora «MojenupoBanue onbiToB Muepa—tOpu 1o u3ydeHuto
aObMOTeHHOT0 CHHTE3a OPTaHNYECKUX COCTMHEHUI B IEPBUYHON aTMochepe».

JlaGoparopHas pabota «/3ydeHne u onrMcaHue UCKOMAaeMbIX OCTATKOB APEBHUX OPTaHU3MOB).

IIpakTuyeckas pabora «M3ydueHne ocCOOEHHOCTEN CTPOEHUS PAaCTEHUI Pa3HBIX OT/AEIOBY.
[IpakTuueckas pabora «M3yueHne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHne YeJoBeKka — AaHTPOINOTreHe3

Pa3nensl v 3aaun aHTpONoa0TruU. MeTOo/1bl aHTPOIIOJIOTUH.

CraHOBIEHHE NPEICTABICHUNA O IPOUCXOXKIACHUM 4YEJIOBEKAa. PeluruosHsle BO33peHUS.
CoBpeMeHHbIE HAYyUHbIE TEOPUH.

CxoncTBO uenoBeKka ¢ KUBOTHBIMU. CHUCTEMAaTHUYECKOE IOJIOXKEHHE uenoBeka. CBUAETENbCTBA
CXOACTBa YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTHYECKHE, 3MOPHOJIOTHYECKHE,
¢u3nonoro-onoxumMmuueckue, nopeaeHyeckne. OTaUns 4eJoBeKa OT JKUBOTHBIX. IIpsMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM MIPU3HAKOB. Pa3BuUTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOW CUCTEMBI.

JiBrxyuue cuiibl ((pakTopbl) aHTpPOIOreHe3a: OUOJIOTHYECKHE, COLUAIbHBIE.

CooTHorieHre OMOJIOrMYECKUX U COLUATbHBIX (DAKTOPOB B AaHTPOIIOTEHESE.

OcHOBHBIE CTaJMU aHTpomoreHe3a. PaHHue wyenoBekooOpa3Hble 00€3bAHBI (MPOKOHCYJBI) U
paHHUE TMOHTHAbI — OOLIMEe MNPEeIKH YEeTOBEKOOOpa3HbIX 00€3bSH U JI0AEH. ABCTPAJIONHUTEKH —
JIBYHOTHE Mpeaku Jrojeil. YenoBek yMenblid, NEpBbIE M3TOTOBIECHUS OpyIudl Tpyna. Yenosek
OpSIMOXOJAIIMM W TepBbli BbIXOA JroAei 3a mpexaensl Adpuku. YenoBek reiinenbOeprckuii —
o0mui MpeoK HeaHJepTalIbCKOTO YeIOBeKa M 4eJOBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKUM Kak
BU/J| JIIOJIEH XOJOAHOTO KiauMara. YenoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JAEHHCOBCKHUN YEIIOBEK,
OCBOCHME KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DBONIOIUS COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIM OTOOp B MOMyJSIIMSIX UelIOBEKa.
MyTtanonHblii nporecc U nonumopdusMm. IlomynsiuoHHbIe BOJHBI, Apeil( TI'eHOB, MHUrpanus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bonbime pacel: eBponieonHast (€Bpa3uiickas), aBCTpasio-
Herpowu/iHas (3KBaTopuaibHas), MOHIOJIOMIHAA (a3UaTCKO- aMepuKaHcKasi). Bpems u myTu pacceneHus
4ejoBeKa M0 IUlaHeTe. EnnMHCTBO uenoBeueckux pac. HaydHas HECOCTOSITENBHOCTh pacu3Ma.
[Tpucnoco0IeHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSAM OKpY’KaroIIe cpenbl. BiusHue reorpaduueckoi
cpeabl 1 apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MeXIUCUMIUIMHAPDHBIE ~ METOABl B (Qu3MYeckoil  (OMojoruyeckoi)  aHTPOMOJIOTHH.
OBOJIOIMOHHAS AHTPOIOJIOTHS U TaJCOaHTPOIOJIOTHS YeJIOBEUECKUX MOMyJsaiuil. buocouunanbHbie
UCCIICIOBaHMSI TIPUPOIBI yesioBeka. lccnenoBaHue KO3BOMIONMU OMOJIOTHYECKOTO0 M COIMAJIbHOTO B
YEIJIOBEKE.

JleMoHCcTpauuu

IToprpersr: Y. Japsun, JI. Jluku, f.51. Porunckuii, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeETOABI aHTPOIONOTHH», «[ OJOBHOW MO3T YeJIOBEKay,
«YenoBexkooOpa3HbIe 00€3bsHEBD, «Ckener YyeJ0BeKa U CKEleT HIAMIIaH3EY,
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«PynMMeHTBl W aTaBU3MbD», «JIBHXKYIIHE CUIIBI AHTPONOTEHE3a», «IBOIIOIUOHHOEAPEBO
YEJI0BEKay, « ABCTPAIONUTEK, «HemoBeK yMenblin», «HenoBek mpsIMOXOasIIui»,
«JlenucoBckuii yenoBek» «Heannepranbub», «KpomanboHIb», «lIpeaku yenoBekay,
«OTallbl HBOJIIOLIMHU YEJI0BEKa», «Packl uenoBekay.

O6opyoBaHKe: MYJSDKA OKaMEHENIOCTEeH, MPEeIMETOB MaTepHalbHOM KYJIbTYphl MPEIKOB
qenoBeKa, penpoaykiuu (dororpadur) KapTUH ¢ MUGDOIOTHUESCKUMU U OHUONICHCKHME CHOKETaMU
MIPOUCXOXKICHUS YenoBeKa, pororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YeJIOBEKa, CKEJIET YeJI0BeKa,
MOJIeJIb Yepera YeJIOBeKa M ueperna IMMITaH3e, MOJIEIb KUCTH YeJIOBEeKAa U KUCTHU IITUMIIaH3€, MOJCIIN
TOpCa MPEJKOB YEJIOBEKA.

JlabopaTopHble H NMPAKTH4YeCKHe PadOThl ¢ UCHOJIb30BaHMeM HUGPOBOH JadopaTopuu AJsi
KoJIbHUKOB OO0 «Poduknad»

JlaGoparopHasi pabora «VI3yuyeHne OCOOCHHOCTEH CTPOEHHUS CKeJleTa YeJOBEKa, CBA3aHHBIX C
MPSAMOXOXKIACHUEM.

[pakTudeckas padora «V3yueHue SKOIOrHISCKUX TaNTaIUN YSIIOBEKaY.

Tema 6. JKkoJI0TUsI — HAYKA 0 B3AUMOOTHOIIEHHUSIX OPTAaHU3MOB M HAJOPraHU3MEHHbIX CHCTEM C
OKpY:KamwlIei cpeaoi

3apoxxaeHue U pa3Butue skonoruu B Tpyaax A. I'ymbonbara, K.®@. Pynse, H.A. CeBepiiona,
3. T'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3amaun 3xonoruu. CBsi3b 3KOJIOTUU C JAPYTUMHU
HayKaMH.

Metoapl sxonoruu. [loneBble HaOMOJEHUS. OKCHEPUMEHTHl B SKOJOTMM: IPUPOJHBIE U
naboparopHbie. MojeaupoBaHue B SKOJIOTHH. MOHHUTOPHHT OKpY’KaloIIEH Cpenbl: JOKAaJbHBIH,
pErHOHANIbHBIN U TJI00AJIbHBIN.

3Haue€HHE HKOJIOTMYECKUX 3HAHUU JJIs YeJOBEKA. JKOJOTMYECKOEe MHUPOBO33PEHUE KaK OCHOBA
CBsI3€M uenmoBeuecTBa C MNpUpOood. DOpMHUPOBAHUE HKOJOTHYECKOM KYJIbTYPhl U IKOJOTHYECKOU
rPAaMOTHOCTHU HACEJIEHUSI.

JeMoHcTparuu
[Moptpetsr: A. I'ym6onbar, K.®. Pynee, H.A. CeBepiios, 3. ['ekkens, A. Tencnu, B.H. Cykaués.
Tabmuupl ®  cXeMbl:  «Pa3mensl  DKOJIOTHHY, «MeToasl  DKOJIOTHUHY, «Cxema

MOHUTOPUHTA OKPY’KAIOIIEH CPEABI».
JlabopaTopHble H MPaKTH4YeCKHe PadOThI ¢ UCHOJAb30BaHHMeM HUGPOBOH JadopaTopuu AJsi
mKoJbHUKOB OO0 «Podukiad»
JlaGoparopHas pabota «/3ydeHre MeToA0B YKOJOTUIECKIX UCCIEIOBAHUI.

Tema 7. OpranusmMsl 1 cpeia 0OUTAHUS

Okosorudeckre (akTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukaius 3KOJIOTHYECKHX
¢dakTopoB: abuoTHUeckue, OuoTHyeckue, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH JEHCTBHSA
skosiornueckux (axrtopos.  IlpaBuno mmHumyma (K. Ilnpenrens, FO. JIu6ux). TonepanTHOCTS.
OBpUONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akrtoppl. CBeT Kak sKosiornyeckuit (akrop. [leficTBUe pa3HBIX Y4YacTKOB
COJIHEYHOTI'O CIIEKTpa HA OpPraHU3Mbl. JKOJIOIMYECKHUE TPYIIIbl PACTEHUIN U KUBOTHBIX 110 OTHOLIEHUIO
K cBeTy. CurHasibHas poJib cBeTa. @OoTOneproIu3M.

Temmneparypa xkak oskosorndeckuid Qaxrop. JlelicTBue Temmeparyppl Ha OpIraHU3MBL
ITolknII0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak oakonorumdeckuid (axrop. IlpucmocoOneHuss pacTeHUH K TMOICPKAHUIO
BoaHOrO Oananca. Kmaccudukanus pactenuil mo oTHomeHUIo K Boje. [Ipucnoco0nenns ;KUBOTHBIX K
HU3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUsS OpPraHW3MOB: BOJHAS, HA3eMHO-BO3MYIIHAs, TIOYBEHHAs, TIIyOMHHAS
MOJIMTOYBCHHAS, BHYTPUOpPraHM3MeHHAss. DU3NKO-XMMHUYECKHEe OCOOCHHOCTH cpel  OOWTaHUs
opraau3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHemHne u BHyTpeHHUE PUTMBL. CyTOYHBIE W TOJIWYHBIC PUTMBIL
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

Kusznennvie ¢opmbl opranu3MoB. I[loHstue o xuzHeHHOW ¢dopme. KusHeHHBIE (QOPMBI
pacTeHUii: JIepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHHE TPaBbl, OJHOJICTHHE TpPAaBHI.
JKuznennbie GOpMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTHI, a3p0OUOHTEI. OCOOEHHOCTH CTPOCHUS U

18



o0pas3a XHU3HH.

buotnueckue daxropel. Buasl OMOTHYECKHX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUITHUYECTBO,
cum6uo3 u ero ¢opmsbl. [lapazutusMm, koomepaunus, MyTyalu3M, KOMMEHCATU3M (KBapTHUPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3ammoneicTBus (Tommdeckue, dopudeckue, ¢adbpudeckue).
3HaueHue OMOTHYECKMX B3aUMOJEUCTBUN [UIsl CYILIECTBOBAHMSI OPraHU3MOB B Cpelle OOMTaHHUS.
[IpuHIMIT KOHKYPEHTHOT'O UCKITIOUEHUSI.

JeMoHcTpanmu

Tabmuis! U CXEMBI: «DKOJIOTUYECKUE (hakTops, «CpetoBoii CIIEKTP,
«JKOJIOTUYECKHE TPYNNbl MXUBOTHBIX [0 OTHOUIEHUIO K CBETY», «TeroKpOBHbBIE >XUBOTHBIEY,
«XO0JOTHOKPOBHBIE >KUBOTHBIEY), «DuU3HOIOrHUecKre amanTallMd >XUBOTHBIX», «Cpeabl OOUTaHUS
opranuzMoBy», «buomoruueckue putmb, «KuszHeHnolie Gopmbl pacteHuit», <« KuzHeHHBIE (OPMBI
JKUBOTHBIX», «DKOCHUCTEMa HIMPOKOJMCTBEHHOrO Jieca», «DKOcHCTeMa XBOMHOro jeca», «Llernu
MUTaHUSDY, «XUIIHUYECTBOY, «Ilapasutuzmy», «Konkypenuus», «Cumomnos», « Kommencanuzm.

O6opynoBanue: repdapuu pacTeHU M KUBOTHBIX, IPUCIOCOOIECHHBIX K BIMSHHUIO PAa3IMYHBIX
9KOJIOTHYECKHUX (PAKTOpPOB, repOapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUIA,
CBETOJIIOOMBBIE, TEHETIOOMBBICE M TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHMsSI, TepOapuu M KOJUICKIIUU
TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHUM, dydena NTHUI[ U 3Bepeil, repOapuu
pacTeHHiA, OTHOCSIIUXCS K THrpoduraM, kcepoputam, Me30puTaM, KOMHATHBIC PACTCHHS TaHHBIX
IpyIN, KOJUIEKIIMH UBOTHBIX, OOUTAIONINX B Pa3HbIX Cpellax, repdapuu M KOJUIEKIIMM PAcTeHUH U
JKUBOTHBIX, O0JIAJIAIONINX YePTaMH MPHUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHCHUSM YCJIOBHH KH3HHU,
repOapuy 1 KOJUIEKIIMU PACTEHUHN U )KHUBOTHBIX PA3IMYHBIX )KM3HEHHBIX (JOPM, KOJUIEKITUH KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHble U NMpPaKTHYeCKHE PadOThI ¢ MCNOJb30BAaHUEM HU(PPOBOIi JadopaTopum st
mKoJIbHUKOB OO0 «Poduknad»

JlaboparopHas pabota «BEIsSBICHHE TPUCIIOCOOICHHIA OPTaHIU3MOB K BIIMSIHHIO CBETa.

JlaGoparopHas pabota «BpIsBiIeHHE TPUCTIOCOOTICHHI OPraHU3MOB K BIUSHHUIO TEMIIEPATYPhD».

JlaGoparopHas paboTa « AHATOMUYECKHUE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHHUSD.

Tema 8. Dko10rusi BUIAOB M MOMYJISI M

DKOJOTHYECKHE XapaKTepUCTUKH momymsaiun. [lomymsmus kak Ouonmorndeckas cucrema. Ponb
HEOJHOPOJHOCTH CPeJibl, PU3NUECKNX 0aphepoB U OCOOEHHOCTEH OMOJOTUU BHUJIOB B (DOPMUPOBAHUHN
MPOCTPAHCTBEHHOW CTPYKTYphl mnomnyssiiuil. OCHOBHbIE TOKa3aTeld MOMYJALHMH: YUCIEHHOCTD,
IJIOTHOCTh, BO3pACTHAsl M MOJIOBAsl CTPYKTYpa, POXKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpALIUS.

Dkoyoruueckasi CTpykrypa mnomyisiuud. OneHka 4YHCICHHOCTH Momnyisiud. J[uHamuka
NONyJIALMK U €€ peryysiuus. buoTudyeckuii MOTEHIMan NOonmyJsiud. MoaenupoBaHUE JUHAMUKHU
nonyisiuud. Kpubie pocta ynciaeHHocTy nonyiasiun. KpuBbie BbKUBaHUS. Perynsuus 4iuciIeHHOCTH
MOMYJISIIHN: POibh (PAKTOPOB, 3aBUCAIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUH
BUJ0B (r- u K-ctparerun).

[TonsiTne 00 oKojormueckod Hume Buga. MecrooOutanue. MHoOroMmepHas MoOJETb
skosornyeckor Humum Jx.M. XarumHcona. PazMepbl skosormuyeckorl HuiM. IloTeHumanbHas u
peanu30BaHHAs HUIIY.

Bun xak cucrema nomymnsuuid. Apeans! BUIOB. BUIbl 1 UX )KU3HEHHBIE CTPATEIUH.
DKOIOTHYECKHE YKBUBAJICHTEL.

3aKOHOMEPHOCTH TOBEICHHUSI W MHUTPALMI KUBOTHBIX. BHOJIOTMYECKHE MHBA3UM UY>KEPOIHBIX
BHU/IOB.

JlemoHcTpanmu
[Toptper: Ixx.1. XaTunHCOH.
Tabmuibt U CXEMBL «OKOJIOTHYECKUE XapaKTEPUCTUKHI HOIYJIALUNY,

«IIpocTpaHCTBEHHAs CTPYKTypa Nomyisiuun», «Bo3pacTHble mUpamMuIbl MOMYIISIUI,
«CKOpOoCTh 3aceieHus MOBEPXHOCTU 3€MIIM Pa3IUYHBIMM OpraHu3MaMuy», «Mojelb 3KOJ0THYecKOon
aumn [[x. . XarauHacoHay.

O6opynoBanue: repOapuy pacTCHUM, KOJIEKIIUN )KHBOTHBIX.

JlaGopaTopHble U NMpPaKTHYeCKHe PadoOThI ¢ MCNOJb30BAHUEM HU(PPOBOI JadopaTopum s
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mKoJIbHIKOB OO0 «Poduknad»
JlabopaTopHas pabota «[IpucrnocoOaeHus ceMsiH paCTeHUI K PacCEeICHUION.

Tema 9. DKoJ10rus CO00IIECTB. DKOJOIHYECKNE CHCTEMBI.

Coo0miectBa opranu3MoB. brorieHo3 u ero crpykrypa. CBs3u MeXTy OpraHu3MaMu B OHOIICHO3E.

Dkocuctema Kak oTkphiTas cucrema (A.J[x. Tencnu). OyHKIMOHABHBIE OJIOKHM OPraHU3MOB B
IKOCHCTEME: TPOAYIEHTBI, KOHCYMEHTBI, peayleHTsl. Tpoduueckue ypoBHu. Tpodudeckue nenu u
cetd. AGuotuueckue 06J10ku sKocrcTeM. [1ouBbI U MBI B 3k0ocucTeMax. KpyroBopoT BelecTB U HOTOK
SHEPTUU B IKOCUCTEME.

OcHoBHbBIE TIOKa3aTeNM S3KOCUCTEMBbl. buomacca M mpomykuusi. DKOJIOTUYECKUE MUPAMUIBI
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Punyxkmyayuu. HampapiieHHbIS
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKIeccur. [IepBUYHBIE M BTOPUYHBIE CYKIICCCUU U UX TIPUYHHBI.
AHTpOIIOTeHHbIE BO3/eicTBUS Ha cykieccun. KiimMmakcHoe cooOuiecTBo. buopasznoobOpasue u moiHoTa
KPYTOBOPOTa BEUIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmemvl 038p U pek. IKocucmemvl Mopel U OKeaHO8.
Ixocucmemvl MyHOp, 1€C08, cmenell, NyCMbvlHb.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpoOdKOocHcTeMa.  ArpomeHo3.  Pazmuums — mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas d¢uopa u ¢ayHa.
CunaHTponu3anus ropoJckoi ¢gayHsl. buonornyeckoe u X03sHCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U
ypOOIKOCHCTEM.

3aKkOHOMEpHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUH OpPraHU3MOB B HKOCHCTEMAX.
Ponv  rackaonozo sgpghexma u 6udos-30upukamopos (kKnouesvlx 6ud08) 6 OYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEpPruM M BEIIECTB MEXIY CMEXKHBIMU SKOCHCTEMaMH. YCTOHYMBOCTb
OPTraHU3MOB, MOIYJISALUI U YKOCUCTEM B YCIIOBHUAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBUH.

Mexanuszmvl 6030eticmeus 3a2psA3HeHUll pA3HbIX MUN0E8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSAX, OCHOBbL IKOJIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo0JI0THsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIOT'€HHBIX SKOCHCTEM.

JlemoHcTpanmu

[Toptper: A.lx. Tencnu.

Tabmuiper m cxembl: «CTpykTypa OHOLEHO3a», «IKOCHCTEMa IIMPOKOJMCTBEHHOTO JIEcay,
«JKocucTemMa XBOWHOro Jeca», «DyHKIMOHANbHBIE TPYNNbl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopoT BemecTB B 3kocucteme», «llenn nmutanus (mactOUIIHAs, JETPUTHAS)Y, « DKOJIOTHUECKAs
nupamMuIa Yucen», « IKoJoruyeckas nupamuia ouomaccb», «IKOJNOTHYecKas MUPaMUAA SHEPTUN,
«O6pazoBanue 6omnora», «llepBuunas cykimeccus», «BoccraHOBIEHHE Jieca TOCIE IOXKapay,
«JKocucTema o3epa», «ArpoueHo3», «KpyroBopor BeIIeCTB W IMOTOK 3HEPTUM B arpoleHOo3e»,
«IIpumepsl ypOoIKOCHCTEMY.

Ob6opynoBaHue: repbapuu pacTeHHUH, KOIEKIIUN HACEKOMBIX, Uyuela MTUI] U 3Bepeil, repbapuu
KYJIBTYPHBIX U IUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENTb SKOCUCTEMBI.

JlabopaTopHble W npakTH4YecKHe PpadoThl ¢ UCNOJb30BaHHeM HUGPOBOi JadopaTopum AJs
mkoJbHIKOB OO0 «Pobuknad»

IIpakmuyeckasa paboma «VI3y4eHue u onucanue ypoosKOCUCTEMBDY.

Jlabopamopnasa paboma «U3yueHune pa3zHOOOpasusi MEIKUX IMOYBEHHBIX UJIEHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX.

OKcKkypcusi  «IKCKypcusi B TUIMYHBIM OuoreoneHo3 (B ayOpaBy, OepesHsK, €JIbHHUK, Ha
CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKckypcusi « IKCKypeus B arpodKocHcTeMY (Ha MOJIe WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmennmanerapHas 00oi04uKa 3eMIId, TAE CYIIECTBYET WJIM CYIIECTBOBAlA JKU3Hb.
PasButue npexacrasnenuit o 6uocdepe B Tpynax O. 3tocca. Yuenue B.M. Bepnanckoro o 6uocdepe.
O6nactu 6uocheps! u e€ coctan. JKuBoe BeniecTBo 6rocdeps 1 ero GyHKIIHUH.

3aKkOHOMEPHOCTH cyliecTBoBaHus Onochepbl. OcobenHoctn Ouochepsl Kak TI0OATBHON
sKocucTeMbl. JlnHaMuueckoe paBHoBecue B Onocepe. KpyroBopoTsl BemecTs U OMOre0OXUMHYECKUe
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UKiIbl (yraepona, asora). PutmuunocTh siBIeHHi B 6uocdepe.3oHanbHOCTH Ouocdepsl. [lonsrue
0 6uome. OCHOBHBIE OMOMBI CYIIN: TYHApA, XBOHHBIE J€ca, CMEIIaHHbIE U IUPOKOJIMCTBEHHBIE JIeca,
CTEIH, CaBaHHBI, ITYCTHIHU, TPOIIMYECKHE JieCa, BHICOKOTOpbsi. Kimmar, pacTUTENbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa ¥ (GYHKLIHS KHBBIX CHCTEM, OIICHKa MX PECypCHOr0 MOTEHIHana U OHOoCepHBIX
GyHKIIHA.

Jemoncrpanyuu

[Toprpetsi: B.. Bepnaackuii, 9. 3rocc.

Tabmuuer u cxemsl: «l'eocdepsr 3emmm», «KpyroBopor azora B mnpupopae», «Kpyroopor

yriaepoaa B IPUPOJIC», «KpyroBopor kwuciopoma B MIPUPOJIC»,
«KpyroBopoT Bozbsl B ipupoie», «OCHOBHBIE OMOMBI Cymny, «KimmMarndeckue mosica 3eMim,
«TyHnnpay, «Taiiray, «Cwmemransbii jecy, «lIIUpOKOTMCTBEHHBIIIEC),

«Crenby, «CaBanHay, «llycTeiasy, « Tponudyeckuii gec.
O6opynoBanue: repoaprn pacTeHUH pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesnoBek u okpy:kawiias cpeaa

DKOoJIOTHYEeCKHE KPU3HUCHI M MX NMPUYMHBL BozneiicTBue dyenmoBeka Ha Ouocdepy. 3arpsi3HeHHE
BO3QyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHON cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHnenue kinumara.

AHTpOTIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIM U KUBOTHBIA MUpP. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHbIE MPHUHIMIBI OXpaHbl npupoasl. Kpacusie kHuru. Ocobo oxpaHsiembie
npupoanblie Tepputopun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO Ppa3BUTHs UelIOBEYECTBA M MNpuUpobl. PannoHanbHOeE
MPUPOIONOIB30BaHUE M COXpaHEHUE OMOJIOTMYECKOT0 pa3HooOpasus 3emin. O01Ime 3aKOHOMEPHOCTH
rJI00ATBHBIX JKOJIOTMYECKHX KpU3nucoB. OCOOEHHOCTHM COBPEMEHHOTO KpU3HCAa W €r0 BEpPOSITHBHIC
MIOCJIEACTBHSI.

Pa3Butre MeTOAOB MOHUTOPHHIA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmnvle
uccnedosanusi nepexooa K  pecypcocoepezaiowell U KOHKYPEHMOCNOCOOHOU  SHepeemuxe.
buonocuueckoe pasnoobpazue u oOuopecypcvl. Hayuonanvhvie ungopmayuonHvie cucmemul,
obecneuusarowue 00CmMyn K uHopmayuu no cOCMOSHUIO OMOENbHbIX U008 U IKocucmem. OcHosbl
aKopeadburumayuy dKocucmem u cnocobos bopvowl ¢ buonospesxicoenuamu. Pexoncmpykyus mopcxux
U HA3EMHBIX IKOCUCTNEM.

JlemMoHcTpauyu

Tabmuiel 1 cxeMbl: «3arpssHeHne aTMochepbl», «3arps3HeHre TUIpocheps»,
«3arpsi3HeHue MmouBbly, «IlapHukoBBIl dPdekT», «Ocob0 oXpaHseMble TPUPOIHBIE TEPPUTOPUNY,
«MoJenu ynpaBisieMOro MUpPay.

Ob6opynoBanue: ¢pororpaduu oxpaHseMbIx pacTeHul 1 )KUBOTHBIX KpacHoil knuru Poccuiickoit
®enepannn, KpacHoW KHUTH peruoHa.

IHNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
ITO BUOJIOT'N HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHs 0OYyYarOLUIMMHCS MPOTrpaMM
cpemHero o0miero o0pa3oBaHus: TMYHOCTHBIE, METANIPEIMETHBIE U TIPEIMETHBIC.

B cTpykType NHYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI O OWOJIOTHH BBIICIICHBI
CJICYIONINE COCTABIISIIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUHUCKON TPaXKIAHCKONW UACHTHYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSATEIBLHOCTH U CaMOOIPEICIICHUIO, HallMuue MOTHUBAIUU K
00y4yeHuI0 OMOJIOTHH, IIEeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHWH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TpaauIit pa3BUTHUs OMOJIOTHYECKOTO 3HAHUA,
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NEATEIHHOCTH IIEHHOCTHO-
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CMBICTIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIAMH CHUCTEME OHOJIOTHYECKOTOo 00pa3oBaHUs, HAIUYUE
MIPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl, CHOCOOHOCTH CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IJIaHbI.
JIM9HOCTHBIE PE3YyJbTATBl OCBOSHUS MPOrPaMMBbI IO OHOJOTHH JIOCTUTAIOTCS B CIUHCTBE
y4eOHONH M BOCHHUTATEIbHOM  JESTEIbHOCTU B COOTBETCTBUU c
TPAaJULIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPHYECKHUMH U JyXOBHO- HPABCTBEHHBIMU
LEHHOCTSIMH, NPUHATBIMU B o0miecTBe  MpaBUIAMH 1 HOpMaMu MOBE/ICHUS u
CIOCOOCTBYIOT —IIpOLIECCaM CaMOITO3HAHMS, CAMOBOCHMTAHUSM CAMOPA3BUTHUS, PA3BUTHUSI
BHYTPEHHEH MO3ULUU JUYHOCTH, NATPUOTU3MA U YBAKEHHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY
TpyJa U CTapIieMy ITOKOJICHHUIO, B3aWMHOTO YBaXXCHHUS,0CPEIKHOTO OTHOIICHHUS K KYJIBTypHOMY
HacJleIUION  TpaJuLMsIM MHOTIOHAalMOHAIbHOro Haponaa Poccuiickoit ®denepaunu, npupone u
OKpyKatoliei cpene. JIMIHOCTHBIE pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorusn HOMKHBI
OTpaxkaTb TOTOBHOCTh u CHOCOOHOCTh 00yYaroImuxcs PYKOBOJCTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHCHTAIIHMA,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO
o011ecTBa, pacHIMPEHUE >KU3HEHHOTO OIbITa M OIbITA JEATEIbHOCTH B MPOIECCE peaTn3aluu
OCHOBHBIX HAaNpaBJICHUI BOCHUTATEIbHOU
JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxaanckoro BocnuTaAHHUS:

cOPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIMU 00YYaromIerocsi KaKk akKTUBHOTO M OTBETCTBEHHOT'O
JICHAa POCCUICKOTO 00IIeCTBa;

OCO3HAaHME CBOMX KOHCTHTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
IPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH [ESATEIBHOCTH INPH CO3JAaHUU YYEOHBIX IPOEKTOB,
pCILICHNY YYEOHBIX U TIO3HABATEIILHBIX 33/1a4, BBIIOJIHEHHH OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh ONPEAETATh COOCTBEHHYIO IMO3UIIUIO 10 OTHOIICHHUIO K SIBICHUSM COBPEMEHHOMN
KHU3HHU U OOBSICHATH €€;

YMCHUC YYHUTBIBATH B CBOUX I[GI\/'ICTBI/H[X H€06XOI[I/IMOCTB KOHCTPYKTUBHOI'O BSaHMOILGﬁCTBHH
Jrofielt ¢ pa3HbIMU YOEKACHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLMAJIBHBIM TOJI0KEHUEM;

T'OTOBHOCTB K COTPYAHUYICCTBY B mponecce COBMECTHOI'O BBIITOJIHEHU A y‘~I€6HI)IX,
MIO3HABATEJIBHBIX U HCCIIEN0BATENIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOUIEHUS K MHEHUIO ONIIOHEHTOB
pH 00CYXk/IEHNU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEP/KaHUS;

TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM IEATENLHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHHS:

c(OPMHUPOBAHHOCTh POCCHUICKON TpakIaHCKONH HWIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHHUSA K
CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaocTu 3a cBOM Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOIOHAIMOHAJIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEAUI0O M MaMATHUKAM HPHUPOJIBI, JOCTHKECHUIM
Poccuu B Hayke, uCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ]] POCCHUHCKHMX YUYEHBIX B CTAHOBJIEHUE M Pa3BUTHE OHMOJIOTHH,
MOHMMAaHUS 3HaYeHUsS] OMOJIOTUU B MO3HAHWUU 3aKOHOB MPHUPOJBI, B KU3HU YEIOBEKA U COBPEMEHHOTO
00111eCTBa;

ujeitHas yoexaEHHOCTh, TOTOBHOCTh K CIYy>KeHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapona; CcHOpMHUPOBAHHOCTh

HPAaBCTBCHHOI'O CO3HAHUA, OTUYCCKOTO ITOBCACHM,

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 U NPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU

OCO3HaHHWE JTUYHOT0 BKJIa/1a B TOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POAUTENSIM, CO3[IaHUIO CEMbHM HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauLIUsIMU Hapo0oB Poccuu;
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4) rcTeTnyecKoro BOCHHTAHUS:
9CTCTUYCCKOC OTHOILICHHUC K MHPY, BKIIIOYasA 3SCTCTUKY 6LITa, HAay4YHOTO M TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHEIX OTHOMICHHI;
IIOHUMAHHUEC OJSMOIIMOHAJIIBHOT'O BOSHeﬁCTBHﬂ JKUBOH npupoansl “u eé OEHHOCTHU, T'OTOBHOCTH K
CaMOBBIPAYKEHHIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMJIEHHE TIPOSIBIATH
KAyeCTBa TBOPUECKO# JTMYHOCTH;

5) pusuueckoro BocnuTaHMs, (GOPMHPOBAHMS  KYJbTYPbl 310POBbS W
IMOLUOHAIBHOIO 0J1ar0NoJIy Husi:

NOHUMAHUE W pealn3alusl 310pOBOro M Oe3omacHoro oOpasza >KM3HU (340pOBOE MUTAHUE,
COOJIIO/IeHNEe TUTHEHUYECKUX TMPaBHJI U HOPM, COATaHCUPOBAHHBIN PEXUM

3aHATUH M OTHAbIXa, peryisipHas (u3nyeckas aKTHBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO W
KOMIIETEHTHOI'O OTHOIIEHUS! K COOCTBEHHOMY (pU3HUECKOMY U IICUXHUYECKOMY 370POBbIO;

MOHMMaHKHE LEHHOCTH MPAaBUJ MHIUBUAYAIBHOTO U KOJJICKTMBHOTO O€30MacHOTO MOBEICHUS B
CUTYyaIMsIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAaHME TIOCIEJCTBHA ¥ HENPUATUS BPEAHBIX TPUBBIYCK (YIOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TpynoBoro Bocnuranus:
TOTOBHOCTH K TPY/y, OCO3HAHUE IEHHOCTH MacTepPCTBA, TPYAOIIO0HE;
TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYCCKOW W COLMAIbHOW HAmpaBICHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHKPOBATh U CAMOCTOSITEIIBHO BBIIIOJIHSATH TAKYIO JESITEILHOCTD;,
UHTEpEC K pa3auuHbiM cdepaM TpoPEecCHOHATBHON JEATEIILHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIIei mpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC TIIAHbL;
TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCHHTAHMS:

9KOJIOTMUECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K MPUpOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBIIIICHUE YPOBHS JKOJIIOTUYECKOW KyNIbTyphl: NPHUOOpPETEHHE OIbITa IUIAHUPOBAHUS
IMMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JIIs OKp}I)KaIOHICI\/'I CpeanbI;

OCO3HaHHE II00ATFHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMyTel UX pellieHHs]; ClIOCOOHOCTh
MCIIOJIb30BaTh NpHoOpeTaeMble MpU MU3y4YEHUU OWMOJIOTMM 3HAHUS W YMEHUS IIPH pelIeHuH Ipodiiem,

CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIOICHHE TTPABUII MOBEICHUS B IPUPO/IE,
HalpaBJICHHBIX  Ha COXpaHEHUE
paBHOBECHSI B 9KOCHUCTEMAX, OXPaHy BUIOB, YKOCHCTEM, Onochepsl);

AKTUBHOE HETPUATHE JEHCTBUM, TPUHOCSIINX BPEJ OKPYKAIOLIEH TPUPOJHON cpeae, yMEHHE
IMPOrHO3UPOBATH He6J'IaFOHpI/I$ITHBIe OKOJIOTMYCCKUE MTOCTIECACTBUA NPEANIPUHHUMACMBIX )ICfICTBI/If/i n
MpeaoTBpaliaTh ux;

HaJIM4YnuE€ pasBUTOIoO 9KOJIOTHYECKOT'O MBIIIJIICHUA, SKOJIOTHYECKOHU KYJIbTYPBHI, OIlbITa
JeATETbHOCTH YKOJIOTHUYECKON HAaNpaBIeHHOCTH, YMEHHUS pyKOBOJCTBOBATHCS MU B IMO3HABATEIbHOM,
KOMMYHHKaTHBHOﬁ n COHI/IaJ'IBHOI\/’I IIPAaKTUKE, TOTOBHOCTH K Y4aCTHUIO B Hp&KTH‘I@CKOﬁ ACATCIIBHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH;

8) uenHocTH HayuHOrO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33DEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
HAayKH 1 OOIIECTBEHHOI MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE KYJIETYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPLICHCTBOBAHME S3BIKOBOW M UMTAaTENbCKOH KyJIbTYphl KaK CpPEICTBA B3aUMOJIEHCTBHS
MLy JTFOJIbMH U TIO3HAHHUS MUDA,;

MOHMMaHWe cnenu(uku OHOJOTMHM KaK HayKH, OCO3HaHHs €€ poid B (OPMHUPOBAHUU
palMOHAIIFHOTO HAyYHOTO MBIINUICHUS, CO3JaHWU IEJIOCTHOTO IPEJCTaBICHUS 00 OKpYXKaromem
MHpE KaK O €MHCTBE MPUPOJBI, YeTIOBEeKa M 00IIeCcTBa, B IO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHun mpodIeM COXpaHeHHs TPHPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUH JJIsi COBPEMEHHOM ITUBHIIM3AIMH: 00ECTIE€YeHUsI HOBOTO
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YPOBHSI Pa3BUTUS MEAMLUHBI, CO3/IaHHE IEPCIEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX peuaTh
pecypcHble MpoOleMbl Pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKa MyTeHd BbIXOAA M3 INIOOATIBHBIX
HKOJIOTHYECKUX TpobieM M oOecrneyeHHus Nepexoia K YCTOHUMBOMY pPa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BAaHUIO PUPOIHBIX PECYpcoB U (YOPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHMUECKUX 3HAHMKA B LEJNAX MOBBIIICHUS OOIIEH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIPAaMOTHOCTH, KaK COCTaBHOH 4acTh (yHKIHMOHAILHOU
IpPaMOTHOCTH 00y4Jaromuxcs, popMupyemMoit pu U3y4yeHun OUOJIOTHH;

[IOHUMAaHUE CYIIHOCTHM METOJIOB IIO3HAHMs, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCII0JIb30BaTh M10JIy4aeMble 3HAHUS U1 aHAIN3a U O0BSICHEHUS SIBJICHUN OKPY’KaIOLIEro
MHUpa U IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUE JIeNlaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS Ha OCHOBE
Hay4YHbIX (AKTOB M HMMEIOLIUXCSA JAHHBIX C LIEJIbIO MOJy4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIb30BAaTh OMOJIOTMUECKHE 3HAHUSA JUIS PEIICHUs MPOOIeM B
pEAIbHBIX KU3HEHHBIX CUTyalUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
MCCIIEI0BATEILCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
IOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yJbTaTbl OCBOEHHUS y4yeOHOro rmnpeamera «bHOJOrHMs» BKIHOYAIOT:
3HaYMMble Ui (QOPMHUPOBAHHSA  MHUPOBO33PEHHUS  OOYYAIOMMXCA  MEKAUCHUIUIMHAPHBIC
(MexmnpenMeTHbIE) OOLIEHAYYHbIE MOHATHUS, OTPaKAIOIIME LEJIOCTHOCTh HAayYyHOW KapTHHBI MUpPA U
cnenu(uKy METOAOB TIO3HAHMS, HCIIOJIB3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO, IHEPIHA,
SBJICHUE, MPOLECC, CUCTEMa, Hay4HbIM (akT, MPUHLMUI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHNe, HaONIO/eHNe, W3MEpEeHHe, HKCIEPUMEHT U JpyTue);, yHHBepcalbHbIe Yy4yeOHBIC
neiicTBus (IO3HABaTENbHbIE, KOMMYHUKAaTHUBHbBIE, PEryIATUBHBIE), oOecreunBarone GopMHUpOBaHHUE
(YHKIIMOHAJIBHOW TIpaMOTHOCTH M COLMAJIbHOW KOMIIETEHIUMH OOy4YarolluXcs; CHOCOOHOCTh
00yyYaroIuxcst HCHOJIb30BATh OCBOCHHBIE MEXIUCHMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUS U
yHUBEpCcaJbHbIe yueOHbIE IEUCTBUS B TO3HABATEIBHON U COLMAIIBHOMN MPAKTUKE.

B pesynbrare wu3ydeHus OWOJIOTMM Ha YpPOBHE CpeAHEro oOOmero oOpa3oBaHUs Yy
oOydaromierocss OyayT chopMHUpOBaHBI TO3HABATENbHBIE YHUBEpCadbHBIE YydeOHBIC IEeHCTBHUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHbIE y4eOHbIE JEWUCTBUSA, PETYJSTUBHbIE YHHBEpPCAIbHBbIE ydeOHBIE
NENCTBUS, COBMECTHAS 1€ATEIHHOCTb.

ITo3naBaTebHbIe YHHBepcalbHble y4eOHbIe NeiicTBUS
ba3oBble 1ornyeckue AeincTBus:

CaMoCTOSITeNIbHO  (OPMYJIMPOBaTh M aKTyalu3upoBaTh MpoljeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIUICHUS (aHanu3a, CUHTE3a,
CpaBHEHMs, Ki1accudukayu, 0000IIeHNs ), pACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHH (BBLACIATH UX
XapaKTepHble PU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMHU HOHATUSAMHU);

OTIpEe/ICTIATh LIeNU JIeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUSI, COOTHOCUTH
pE3yJIbTAThl JEATENBHOCTH C IOCTABIEHHBIMHU LIENSMH;

MCIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS 17151 00BsICHEHUS (DAKTOB U SIBICHUHN KUBOM MPUPOJIBI;

CTPOUTH JIOTMUECKHUE pacCyXJeHus (MHIYKTHBHbBIE, JETyKTUBHBIC, [0 AHAJIOTHUU), BBISBISTH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSX, (DOpPMyIUpOBaTh BBIBOABI M
3aKIJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJEJIbHBIE CpPEACTBA JUIsl TPEACTABIEHUS CYLIECTBEHHBIX CBS3€M U
OTHOIICHHA B H3y4YaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe NPOTUBOPEUMI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOUYHHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOJIEMBbl ¢ YY4ETOM aHAIM3a MMEIOUIMXCS MaTepHaJIbHBIX U
HEMaTepHUaIbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh
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PUCKH MOCTEACTBUHN ACSATEIBHOCTH;

KOOPJIUHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBHSX pEAIbHOrO, BUPTYaJbHOIO H
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BHUBATh KPEATHBHOE MBIIIIICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3zoBrble HcciaenoBaTeIbCKHE JeHCTBHA.

BIIQJICTh HAaBBIKAMHU Y4YEOHO-HCCIICIOBATEIIbCKOM H TMPOCKTHOW JEATEIbHOCTH, HAaBBIKAMU
paspemieHusi mpobiieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY IIOMCKY METO/IOB
pElIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

WCIIONBb30BaTh pa3IMYHbIe BHJBI JICSITEIIBHOCTA [0 TIOJYYEHHUIO HOBOrO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHIO B YUYEOHBIX CUTYAIUSIX, B TOM YUCIIE NIPU CO3/1aHUU
y4eOHBIX M COLUATIBHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh H (HOPMYIHpPOBATH COOCTBCHHBIC 3a7aud B O0Opa30BATCIILHON JIEATEIHHOCTH H
JKU3HEHHBIX CUTYalUsX;

BBIABJIATH IMIPUYUHHO-CIICACTBCHHBIC CBA3W U aKTYAJIM3UPOBATH 3ala41y, BLIABUI'ATh TUIIOTE3Y ee
PCIICHMA, HAXOJUTh apryMCeHTHI AJId A0KAa3aTCJIbCTBAa CBOUX YTBep)KI[eHI/If/’I, 3aaBaTb MapaMeTpbl U
KPUTEPHH PEUICHUS;

AHAJM3UPOBATh MOJIyYCHHBIC B XOJI€ PEIICHHS 3a/a4d PE3yJIbTaThl, KPUTHUECKU OLICHUBATh MX
AOCTOBCPHOCTD, IPOTrHO3UPOBATHL U3BMCHCHUC B HOBBIX YCIIOBUAX;

JIaBaTh OI[CHKY HOBBIM CUTYAIIHSIM, OLICHUBATh IIPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh IICJICHANPABICHHBIA IOMCK IEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
poQeCCHOHATIBHYIO CPEy;

yYMETh TIEPEHOCUTh 3HAHUS B [I03HABATEIIHHYIO U MPAKTHUECKYIO 00JIaCTH KU3HEACATSIILHOCTH;

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTel;

BBIJIBUT'aTbh HOBBLIC UJICH, IPCJIaraTb OpUIrnHaJbHBIC MTOAXOAbI 1 pCIICHUA, CTABUTH HpO6J’I€MI)I u
3a/1a4¥, JOMYCKAIOIINE allbTePHATUBHBIE PEIICHHUS.

Pa6ora c undopmaumeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(pOpMalMU (TeKcTe y4eOHOro nocodus, Hay4Ho-
HOMYJIIPHOH TUTeparype, ONOIOTHYECKUX CIOBapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,
B lHTepHeTe), aHanmu3upoBaTh HHGOPMALIUIO PA3INYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTH;

¢bopMynupoBaTh 3ampochl W MPUMEHSTh pa3IUYHbIE METOAbl IpPH TOUCKE U O0TOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

pUOOpeTaTh  OMNBIT  HCHOJB30BaHUA HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHUMAaNIbHYIO (JOpMY MpeICTaBIeHHs OMOJIOTHYECKON HHPOpMAIIH
(cxembl, rpaduKH, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIONh30BaTh HAyYHBIA S3BIK B KAaueCTBE CpeACTBA mpu paboTe ¢ OHMOIOTHYECKOMN
uHpopMalel: TPUMEHATh XUMHUYECKHe, (U3MYEeCKHe W MaTeMaTH4YeCKHe 3HAKHM M CHMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKJIATypy, MCIOJB30BaTh H  TPEOOpa3OBBIBATH  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIa/IETh HABBIKAMU PACIO3HABaHMS M 3aIUTHl HHGOpMAIUU, HHPOPMAIIMOHHON 0€30MacHOCTH
JIMYHOCTH.

KoMMyHnKaTHBHBIE YHHBepcaJbHble Y4eOHbIe [1eiicCTBHA
Oo0nrenue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BcCeX cdepax KHU3HU, AKTUBHO YYacTBOBAThH B JIMAJIOTE
WIM JUCKYCCHM TIO CYHIECTBY OOCYy»KAaeMoi TeMbl (yMEHHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY)KJIGHUSI OTHOCUTEILHO BBIIIOJIHEHHUS TMpeAJiaraeMoll  3a/layd, YYHUTBIBATb HWHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WM TUCKYCCUH);

pacrio3HaBaTb HeBep6aJ'IBHBIe cpeacTBa O6I.H€HI/I$I, IIOHHUMAaTh 3HAYCHHEC COLHAJIbHBIX 3HAKOB,
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MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTyalldii, yMETh CMST4aTh KOH(IUKTHI U BECTH
MIEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMH CIOco0aMu OOIICHHS M B3aUMOJICHUCTBUS, TIOHUMATh HAMEPCHHS JAPYTUX
JIOJel, TPOSABIATH YBAXKUTEJIBHOE OTHOIIEHHE K COOECeTHMKY M B KOpPpEeKTHOW ¢dopme
(bOopMyIIMPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIH30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHast 1eAITeIbHOCTb:

[IOHMMaTb W HCIOJb30BAaTh IPEUMYyLIECTBA KOMAHIHOM M MHAMBHUIYyalbHOH paOOTHI mpu
peneHnH OMOJIOTHYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYMIIOBBIX (HOpM
B3aMMO/JICHCTBUS IIPU peLIeHnH yueOHOM 3a1auu;

BBIOMPAaTh TEMAaTUKy W METOAbl COBMECTHBIX JCHCTBHA ¢ yd4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

MPUHUMATD IIEJTH COBMECTHOM JESATEIbHOCTH, OPTaHU30BbIBATH U KOOPJUHUPOBATH JCHCTBUS 110
e JOCTM)KEHHUIO: COCTABJIAThH IUIAH JEHCTBUH, pacnpeneisiTh poiud ¢ Y4ETOM MHEHMH YYacTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHMBAaTh KayeCTBO CBOETO BKJAJa M KaXJOTr0 yYaCTHHKA KOMAaH[Ibl B OOLIMI pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE MPOEKTHI, OLEHHBATH WA C TMO3UIMH HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PA3IMUYHBIX CHTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIEe YHHBepCAJIbHbIE YueOHbIe JelCTBUS

Camoopranu3aums:

WCIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUA AJI BBIABICHUS MPOOJIIEM U MX PEUICHHS B )KU3HEHHBIX
Y YYEOHBIX CUTYyalMsIX;

BI)I6I/IpaTI> Ha OCHOBE OMOJIOTrMYECKHUX 3HAHUI IECJICBBIC WU CMBICIIOBBIC YCTAHOBKHM B CBOUX
JNEUCTBUSAX M TMOCTYMKax IO OTHOUICHHIO K KHBOM MPUPOJIE, CBOEMY 3I0POBBIO H 3I0POBBIO
OKPYKAFOIIHX;

CaMOCTOATCIIbHO OCYIICCTBJIATH IMO3HABATCIIbHYIO ACATCIIBHOCTD, BBIABIIATH HpO6H€MBI, CTaBUTH
u GopMyIMpOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ASSITETbHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENTLHO COCTAaBJISITh IUIAH PEHICHHUS MPOOJIEMBI C Y4ETOM HWMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUN;

JaBaTh OIICHKY HOBBIM CUTYalIUsIM;

pacimupsaTh paMK{ y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUN;

JieNlaTh OCO3HAHHBIA BBIOOpP, APryMEHTHPOBaTh €ro, OpaThb OTBETCTBEHHOCTh 3a PELICHMUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW JPYIUIMU B pa3HbBIX 00JacTix
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTypHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHTb KOPPCKTUBBEI B [ACATCIBHOCTH, OICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

BJIaJAC€Th HaBBIKaMHU MMO3HAaBATEIILHON pe(l)J'[eKCI/H/I KaK OCO3HAaHUA COBCPHIACMBIX HeﬁCTBHﬁ nu
MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, MCIIONB30BaTh MPHUEMBI pe(IeKCUU JUIs
OLICHKH CUTYaIllH, BHIOOPA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX CHU)KEHUIO; IPUHUMATh

MOTHBBI M apTYMEHTBI APYTUX ITPU aHATH3E PE3yIbTAaTOB AESTEIbHOCTH;

IIpunsTHE cedst U APYrUX:
MIPUHUMATD ce0s, TOHUMAas CBOU HEIOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI ¥ apTyMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJITaTOB AEATEIIBHOCTH; IPU3HABATh
CBOE MPABO U IPABO JPYTUX HA OLIMOKH;
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Pa3BUBATH CII0COOHOCTE IOHUMAThH MUp C NO3UIHHU JPYTroro 4CJIOBCKaA.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUSI COAEp)KaHUs ydeOHoro mpenmera «buonorus» Ha
yrayOaEHHOM ypOBHE OpPUEHTHPOBaHBI HAa oOecredeHue NPOPUIBHOTO OOy4YeHHS OOydJaromuXcs
Oouosnornu. OHM BKIJIIOYAIOT: CrieUU(pUYECKUE Il OMOJIOTMM HAy4HbIC 3HAHHS, YMEHUS U CHOCOOBI
JNEHCTBUI TIO OCBOSHHWIO, WHTEPIPETAIIMA WM TPeoOpa30BaHUIO 3HAHWA, BHJBI ACSITEILHOCTH II0
MOJYYCHHUIO HOBBIX 3HAHWUM M WX MPUMEHCHHIO B PA3IMYHBIX YUYEOHBIX, a TaKXKe B PEaJbHBIX
JKU3HEHHBIX cUTyanusx. [IpenMeTHbie pe3yabTaThl PEICTaBICHBI 0 TOaM H3yUYeHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTro peameta «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHWUH O MECT€ W POJIM OWOJIOTMM B CHCTEME ECTCCTBCHHBIX HAYK, B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYUYHOM KapTUHBI MUpA, B MO3HAHWU 3aKOHOB MPHUPOJABI U PELICHUU
npoOJIeM palMOHAIBFHOTO TPUPOAOIOIH30BAHUS, O BKJIAJE€ POCCHHCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOM OMOJOTrMYECKHX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATaollue
OHOJOrMYecKre TEePMHUHBI M TOHATUS (KU3Hb, KIETKa, OPraHu3M, MeTaboiu3M, TOMEOCTas,
CaMOPETYJISIIIUS, CaMOBOCIIPOM3BEACHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oouosormueckue Teopunm (kierouHas teopus 1. IllBanna, M. Ilneiinena, P. Bupxosa,
XpoMoOcOoMHasi Teopusi HacienctBeHHoctd T. Moprana), yuenuss (H.M. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€OAUHOOOpa3Hsi TMOTOMKOB
MIEPBOr0 IOKOJICHHS,

pacIIerieHusI, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBanus ['. MeHzensi, TOMOJIOTHYECKUX PSIOB B
HacneacTBeHHOH u3meHunBocty H.W. BaBunosa), mpuHIMIBI (KOMIUIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METOZaMHU HAYYHOTO TIO3HAHUS, UCTIONB3YEMBIX B
OMOJIOTHYECKUX  HCCIEIOBAaHMUAX JKHUBBIX OOBEKTOB (ONMHCAaHME, M3MepeHHe, HaOJIroeHue,
HKCIEPUMEHT);

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK IPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHMU3MOB, B TOM 4HcJe OakTepwii, IpuOOB, pACTEHHIA,
KUBOTHBIX M YEJIOBEKa, CTPOECHHUS OPraHOB M CHCTEM OpPraHOB PAaCTEHUM, IKMUBOTHBIX, YEJIOBEKa,
NPOIIECCOB  KU3HENEATSIFHOCTH, TPOTEKAOIINX B OPraHW3MaxX PAacTCHUH, KMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX MpPOLECCOB: OOMeHa BemlecTB (MeTa0oau3M), MPEBpALICHUS SHEPIruu, OpOKEHHS,
aBTOTPO(HOrO0 U reTepoTpo(HOTr0 THIOB MHUTaHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a,
ramMeToreHesa, SMOpHOreHe3a, MOCTAMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS, WHIMBUAYAIBHOTO
pa3BUTHS OopraHu3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHS TEHOB, TeTepO3HCca, HCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHaBIUBATh B3aUMOCBS3M MEXKJy OpraHOMAAMU KIETKM M HX (QYHKLUUAMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEeW W WX (QYHKIHUAMH, MEKIY OpraHaMHd W CHCTEMaMHU OpPraHOB Y
pacTeHMi, )KUBOTHBIX M YEJIOBEKAa U UX (PYHKUHUSAMH, MEXKIYy CUCTEMaMH OPTaHOB U UX (PYHKLHUSAMH,
MEXy dTanamMu OOMEHa BEIIeCTB, dTallaMy KJIETOYHOTO IHKJIA W XU3HEHHBIX IUKJIOB OPraHU3MOB,
JTanamMu AMOPHOHAIBHOTO Pa3BUTHs, T€HOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM H (aKTOpaMU CpeJibl
oOuTaHMUS;

YMEHUE BBISBIATH OTIMYUTENIbHBIE IPU3HAKHU )KUBBIX CHCTEM, B TOM YHCJIE€ PACTEHHM, )KMUBOTHBIX
U YEJIOBEKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIONIME apTyMEHTHI, OWOJOTHYECKYH0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTeNbCTBA POJICTBA OPIraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPy,

YMEHHE peniatb OWOJIOTMYECKHE 3aJayH, BBIABIATH NMPUYUHHO-CICACTBEHHBIC CBS3H MEXKIY
UCCIIElyeMbIMH OHOJIOTHYECKUMHU TpOIlecCaMi M SIBJICHUSMH, JeJaTh BBIBOJBI WU TPOTHO3BI Ha
OCHOBAHMH NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH J1a00paTOpHBIEC U MPaKTHYECKUe paboThl, COONI0AATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIABUIaTh THIIOTE3BI, IPOBEPSTHh UX HKCIEPUMEHTAIBHBIMU CPEACTBaMH, (hopMynupys
LeJIb UCCIIEI0OBAHUS, aHAJIM3UPOBATh MIOJYyUCHHbIE PE3YJIbTAThl U J1€1aTh BbIBOJIBI;
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YMEHHE Yy4YacTBOBaTh B Yy4eOHO-UCCIIEOBATENHLCKONH paboTe 1Mo OWONIOTHH, JKOJIOTUU U
MEIUIMHE, TMPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W NYOJMYHO TIPEACTABIATH
MOJTyYEHHBIC PE3yJIbTAThI HA YYCHUYECKUX KOH(PEPEHIINSX;

YMEHHE OIEHUBATh ITUYCCKHE ACIEKThl COBPEMEHHBIX HCCIICIOBAaHHA B O0JIACTH OMOJOTHU M
MEIHIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJOTBOPCHHE, HANIPABICHHOEC M3MCHEHHE T'€HOMa U
CO3JIaHUE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAaHHBIA BHIOOp Oyayied mnpodeccHoHaNbHOU AESITeNbHOCTH B
obnacTu OWOJIOTUH, MEIUIMHBI, OMOTEXHOJOTHUHU, BETEPUHAPHUH, CEIBCKOTO XO3SHCTBA, MUIICBOM
MPOMBIIIJICHHOCTH, YIJIyOJIATh MO3HABAaTEJIbHBIH HMHTEpEC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH MpPOPeccHr U MPOJIOJKCHHE OWOJIOTHYECKOTO O0pa3oBaHUs B OpPTraHHU3AIUAX
cpenHero npohecCUOHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

IIpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 knacce
JIOJI’KHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUK O MECT€ U pPOJIM OMOJOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpPMUPOBAHUM  COBPEMEHHOH  €CTECTBCHHO-HAYYHOW  KApTHUHBI  MHpPa, B TIO3HAHWH 3aKOHOB
OPUPOABI U PEIICHWH SKOJIOTMYECKHX IMpOoOJeM YeJIOBEYeCTBa, a TAKXKe€ B PEIICHUU BOMPOCOB
PaIMOHATILHOTO TIPHUPOJIONOIB30BaHMSA, U B (DOPMHPOBAHWM I[IEHHOCTHOTO OTHOIICHHS K TPUPOJIC,
00IIEeCTBY, YETIOBEKY, O BKJIa/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTUY;

YMEHHUE BIJIAJIETh CHUCTEMON OHMOJOTMYECKHX 3HAaHWH, KOTOpas BKIIOYACT ONPEICIICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAOIINX OMOIIOTUYECKUX TEPMUHOB U TOHATUHN (BHII, SKOCUCTEMA,
ounocdepa), Omomorndyeckue Teopuu (IBONIONMOHHAS Teopusi Y. JlapBuWHA, CHHTETHYECKAs TCOPHS
sBomonnn), yueHus (A.H. CeeprioBa — o myTsx u HampaBieHuUsix sBontonun, B.M. Bepuaackoro — o
ounoctepe), 3akoHbl (TeHeTmyeckoro paHoBecus Jx. Xapmu u B. BaitnOepra, 3apompinieBoro
cxoactBa K.M. bopa), npaBuna (munumyma FO. JIubuxa, skomorudyeckod MUPAMHIBI SHEPTUN),
runoTe3bl (runote3a «mupa PHK» V. 'nnbepra);

yMEHHE BIAJeTh OCHOBHBIMH METOJaMU HAYYHOTO T[IO3HAHHUA, UCHOIB3YEMBIMU B
OMOJIOTMYECKUX MCCIIEIOBAHUSX KUBBIX 0OBEKTOB U SKOCUCTEM (OIKCaHNUEe, U3MEpPEHUE, HAOII0ICHUE,
HKCIIEPUMEHT), CIIOCO0AMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHHE BBIJICISTh CYNICCTBCHHBIC TIPU3HAKU: BHUIOB, OMOTEOIICHO30B, SKOCUCTEM U OHOCdephl,
CTaOUITU3UPYIOIIETo, ABUKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO O0TOOpa, alJoNaTpHYecKoro u
CUMIIATPUYECKOTO BHI000PA30BaHMS, BIUSHUS ABMKYIIMX CHJI SBOJFOIMHM HA TEHO(OH/I MOMYJISIHH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHus, 4YepelOBaHUs HaIpaBICHUNH HBOIIOLNU,
KpyroBOpPOTAa BEUIECTB M IMOTOKA YHEPTHUH B IKOCHCTEMAX;

YMEHHUE YCTAHABIUBATh B3aMMOCBSI3U MEXIy NPOIECCAMH SBOJIOIUH, JBIKYIIUMH CHIIAMHU
AHTPONOTeHe3a, KOMIIOHEHTAMH Pa3THYHBIX SKOCHCTEM U MIPUCIIOCOOICHUSAMU K HUM OPTaHH3MOB;

YMEHHUE BBISBIIATh OTIMYUTEIIBHBIC MPU3HAKUA JKUBBIX CHCTEM, MPHUCIIOCOOJIECHHOCTh BHJIOB K
cpene oOuTaHus, aDMOTHYECKUX U OMOTHUYECKUX KOMIIOHEHTOB DKOCHCTEM, B3aUMOCBSI3EH OPraHu3MOB
B COOOIIECTBAaX, aHTPOITOTEHHBIX H3MEHEHHI B SKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX

CHCTEMaTHYECKUX TPYTIII, B3aHMOCBSI3M OPTraHU3MOB U Cpebl OOMTaHHS, €IUHCTBA YEIIOBEUECKUX pac,
HEOOXOJIMMOCTH COXpAHEHUSI MHOTOOOpa3Hs BHIOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAaHUS
NIPUPOIBI M YETIOBEYECTBA;

yYMEHHUE pelath OUOJOTMYECKHE 33a/a4M, BBISBIATH NMPUUYMHHO-CIEACTBEHHBIE CBS3M MEXIY
UCCIIETyeMBIMH OHMOJIOTHYECKUMHU TIPOIleCCaMi U SIBIICHHUSMH, JeNaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;

yMEHHE BBINOIHATH JIa0OpaTOPHBIE U MpaKTUYecKue padoThl, cOOII0AaTh MpaBuUia mpu pabore ¢
y4eOHBIM U J1a0opaTOpHBIM 000PYI0BAHUEM;

yMEHHE BBIIBUTaTh TUIOTE3BI, IPOBEPSATH X SKCHEPHUMEHTAIBHBIMU CPEICTBAMH, (HOPMYIHpPYS
1eJIb UCCIIeI0OBaHUS, aHATM3UPOBATh MOJTYyYCHHbIE PE3YJIbTAThI U IE1aTh BBIBOJIBI;

YMEHHUE YYacTBOBaTh B Y4YeOHO-HCCIEIOBATEIHCKOW paboTe IO OWOJOTHHM, SKOJOTHH |
MeIUIMHe, MPOBOAWMONW Ha 0a3e IIKOJBHBIX HAay4HBIX OOIIECTB, M NYOJMYHO TPEACTaBIATH
HOJTy4EHHBIE PE3yJIbTaThl HA YYCHNYECKUX KOH(EepeHIHAX;
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YMEHHUE OLEHUBATh TMIOTE3bl U TEOPUH O MPOUCXOXKJECHUU >KU3HU, YEIOBEKA U YEIOBEYECKUX
pac, o0 IpUYHHAX, MOCJIEICTBUIAX U CITOCO0axX MPeIOoTBPaICHHS TTI00AIbHBIX H3MEHEHHI B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oynymield mpodeccHoHANbHOW NeATETbHOCTH B
obOnactu OWOJIOTMH, SKOJOTHH, MPUPOIOIOJIB30BAHUSA, MEIUIMHBI, OMOTEXHOJOTHH, MCHXOJIOTHH,
BETEPUHAPUHU,  CEJIbCKOTO  XO34MCTBa, MUINEBOM  IPOMBIIUICHHOCTH, YTy OnsTh
MO03HABATEJIbHBIH UHTEpeC, HaIpaBJICHHbIII Ha OCO3HaHHBIA BBIOOP COOTBETCTBYIOIEH
npodeccud ¥ TPOJODKEHHWE OWOJIOTMYECKOro  o0pa3oBaHUS B OpraHU3alMsIX  CPeIHero
po(hecCHOHANBHOTO U BhICIIEr0 00pa3oBaHUs.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
No HanmenoBanue tem KonuuecTtBo OCHOBHBIE BUIbI J€ATEILHOCTH
IIporpammHoOe conepxaHue
n/m y4e0HOT0 TIpeMeTa 9acoB 00yYaroIuXCst
1 Tema «bno10THsI KaK HAYKa»
1.1 | buonorus kax 1 CoBpeMeHHast OMoJIOTHs — PackpeiBath conep:xkanue TEpPMUHOB U

KOMIIJICKCHAs HayKa
" KaK 4aCTb
COBPEMCHHOI'O

oOmiecTBa

KOMILUIEKCHasi Hayka. KpaTkas ucropus
pa3BuTHs Ouonoruu. buonornyeckue
HAYKU U U3y4aeMble MU TPOOIEMBI.
DyHIaMeHTalIbHbIE, IPUKIIAIHBIE U
MMOMCKOBBIC HAYYHBIC UCCIICIOBAHUS

B OMOJIOTHU.

3HaueHue OMOIOruu B JOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOMI
KapTuHbI Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMoJIoTHel. 3HaUCHHE
OMOJIOTHH B IPAKTUUECKOM

eI TeIbHOCTH YeJI0OBEKa: MEIUIINHE,
CEJILCKOM XO3SIHCTBE,
[IPOMBILIIIEHHOCTH, OXPaHe IPUPOIBI.
J/leMoHCTpaL UK

[TopTpetsl: ApucroTtens, Teodpacr,
K. JIunneit, JK.b. Jlamapk, Y. JapBun,
Y. T'apsen, I'. Menzens,

B.U. Bepnanckuii, N.I1. [TaBnos,

MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPa, HAYYHBINA
METO/, TUII0TE3a, TEOPHSI, METOJIbI
HCCIIEIOBaHUS.

XapakTtepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpelu APYTUX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIa/ OTE€YECTBEHHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH.
OreHuBaTh PoJib OMOIOTHUECKUX
OTKPBITUI U UCCIEAOBAHUI B Pa3BUTUU
HayKU U MPAKTUYECKOU e TEIIbHOCTH
JIFOJIEH.

[Tepeuncnsats nmpodeccuu, CBsI3aHHBIE

C COBPEMEHHOMN OMOJIOTHEH.
[IpuBOaUTE MPUMEPHI TPAKTUUECKOTO
MCIOJIb30BaHUS TOCTHKEHU N OMOOTHH
B MEAUIMHE, CEIbCKOM XO35HCTBE,

MIPOMBIIIJIEHHOCTH U OXpaHe MPUPO/IbI
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N.1. Meunuxos, H.U. Basunos, H.B.
Tumodees-PecoBckmid,

JIx. Yorcon, @. Kpuk, JI.K. benses.
Tabmuel 1 cxeMbl: «CBsI3b OMOJIOTHH C

npyrumu Haykamuy», «Cucrema
OUOJIOTMYECKUX HAYK

Hroro yacos 1o teme 1
2 Tema «KuBble CHCTEMbI U UX U3y4YeHHE)
2.1 | ’KuBble cuCTeMBI U UX 1 PKuBbIe cUCTEMBI KaK IIPEIMET U3yUEHUs PackpsiBaTh conepkanue TEPMUHOB U

CBOMCTBA

Ouonoruu. CBOICTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO

cocTaBa, TUCKPETHOCTD U 1IeJIOCTHOCTD,
CII0KHOCTB U YIIOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTB, CAMOOPTaHU3aLMs,
CaMOBOCIIPOU3BEIEHUE, Pa3IPaKUMOCTh,
M3MEHUYUBOCTb,

[POCT U pa3BUTHE.

JleMoHCTpaU MU

Tabaunel U cxeMbl: « OCHOBHBIE TPU3HAKU
PKU3HN», « bronoruueckue cuctemMbl»,
«CBoICTBa )KUBOI

MaTepHUID)

IMOHSATHUMN: )KUBasl CHCTEMa, DJICMCHT,
MOICUCTEMA, CTPYKTYPa; OTKPBITOCTh, BBICOKAs
YIOPSIIOYEHHOCTb,

YIPaBISIEMOCTb, HEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTypY U CBOMCTBA
KUBBIX CUCTEM, OTJIMYUSI XUMHUECKOTO
cocTaBa 00bEKTOB KUBOM U HEKUBOU
MPUPO/IBI, OOIINN TPUHIIUTT KJIETOYHON
OpraHu3aINH KUBBIX

CUCTEM.

CpaBHuBaTh 0OMEHHBIE NPOLIECCHI B
HEKHMBOH U KUBOU MPUPOLE;

PacKpbIBaTh CMBICI PEaKITHit
MeTaboIu3Ma.

OOBACHATH MEXaHU3MbI CAMOPETYJISIINH
KUBBIX CHCTEM Pa3InNYHOTO
MepapXUUYECKOro YPOBHS; PaCKphIBaTh CyTh
MIPUHITATIOB
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ITOJIOKUTEIBHOU U OTPULIATENBHOU
o0paTHO# CBsI3H.

AHanu3upoBaTh CBOICTBA
CaMOBOCIIPOU3BENICHNUS, POCTa U
pa3BUTHS OPraHU3MOB

2.2

YpoBHeBas
OpraHHU3aIHs )KUBBIX
CUCTEM

'YpOBHU OpraHu3aIui KUBBIX CHCTEM:
MOJIEKYJIIPHBIH, KJIE€TOYHBIH,

TKaHEBBIN, OpraHU3MEHHBIN,
MOMYJISILIUOHHO-BUI0BOM,

HKOCHUCTEMHBIH (OMOT€OIICHOTHYECK U ),
ouocdepnsiii. [Iporecchl, mpoucxoasiye B
PKMBBIX CHCTEMaX.

OCHOBHBIE MpPHU3HAKU KUBOro. JKU3HB Kak
dbopma cymiecTBoBaHusA Marepuu. Haykw,
M3Yy4arolllie JKUBBIE CHCTEMBl Ha PAa3HBIX
YPOBHSIX OpTaHHU3aIUH.

M3ydeHue xKuBbIX cucteM. MeToasl
Oononornueckoi Hayku. Habmonenue,
M3MEPEHUE, JKCIIEPUMEHT,

cucTeMaTh3alus, MeTaaHainus. Ilonstue o
3aBUCHUMOM U HE3aBUCHUMOM NIEPEMEHHOM.
[InanupoBanue

pKcriepuMenTa. [loctaHoBKa U mpoBepka
runote3. Hynesas runoresa. [Tonstue
BBEIOOPKU M €€ JOCTOBEPHOCTH. Pa3dpoc

B OMOJIOTHYECKHUX JaHHBIX. OIeHKa

PackpsiBath cozepkaHue TEPMUHOB U TOHATHH:
0OMEH BEIIECTB U

[IpEBpALEHUE SHEPTUH,
CaMOBOCIIPOU3BEEHHUE, CAMOPETYJISALINSA,
pa3BUTHE, )KU3Hb, HAYYHBIN (DAKT, HAYIHBINA
METO, Ipobiaema, TUII0Te3a, TEOpHs,

[IPaBUJIO, 3aKOH.

[lepeuncnarh NpU3HAKU KUBOTO.
XapakTepHu30BaTh OCHOBHBIE YPOBHHU
OpraHM3aINH )KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKUX UCCIIEIOBAHUM.

OrnuceIBaTh 0COOEHHOCTH, XapaKTEPHBIE IS
KaKJIOT0 YPOBHSI OpraHU3aluu KUBOTO.
HazbiBaTh HayKH, N3y4arolUe )KUBbIE CUCTEMBbI
Ha Pa3HbIX YPOBHAX

OpraHu3aIIH.

CpaBHHBATH MKy COOOM )KUBBIE CHCTEMBI
Pa3HBIX YPOBHEH

OpraHM3allK U IPOUCXOISAIINE B HUX

MPOIIECCHI.
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ITOCTOBEPHOCTH IIOJIyYEHHBIX PE3YJIBTATOB.
[ [py4nHBI HCKa)KEHUS

[pe3yJIbTaTOB dKciepuMeHTa. [lonsatue
CTaTUCTUYECKOI'O TECTA.

J/leMoHCTpaL MU

TaOnuibl ¥ CXeMbl: «YPOBHHU OpraHU3aIiu
PKUBOU ITPUPOJIBI»,

«CTpoeHMe KUBOTHOM KIETKI,

«TkaHu KUBOTHBIX», «CUCTEMBI

OpraHOB YEJIOBEYECKOI0 OPraHu3Ma,
«buoreonenosy», «buocdepay,

«MeTobl U3y4eHMS AKUBOU IPUPOIBD).
O0opynoBanue: 1abopatopHoe 000py10BaHNE
IJ1s1 TPOBEICHUs HAOIOIEHU N, U3MEPEHU,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora

«/cionp30BaHUE PA3IIMYHBIX METOIOB IIPH
M3Y4YEHUU KUBBIX CUCTEM.

IToka3spIBaTh pOJIb TUIIOTE3 U TEOPUM B
(OpMHPOBAHNUHU €CTECTBEHHO- HAYYHOH
KapTHUHBI MUpa

HNToro uyacos 1o TeMme

3

Tema «buoJorus KJIeTKm»

31

Hcropus OTKpBITHA U
M3YYEHHUS KIETKU.
Kiterounas teopust

KrneTka — cTpyKTypHO- (GyHKIIMOHAIbHAs
eIMHULA KUBOTO0. VlcTOpus OTKPBITHS
KIIETKU.

Pabotel P. I'yka, A. JleBeHryka.
Knerounas teopus (T. ILIBans,

M. [neinen, P. Bupxos). OcHOBHbIE

PackpeiBath copepkaHue TEPMHHOB
MOHSTUM: KJIETKA, OPTaHEeIUIbl,
JYKapuOTHl, TMPOKAPUOTHI,  BUPYCHI,
UTONOTUSL  (KJIETOYHass  OHWOJOoTHs),
KJICTOYHAsI TEOPHS.

XapakTepu3oBaTh OCHOBHBIE 3TaIbI

u
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[TOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.
/lemoHCcTpauMu

[Toptpetnl: P. I'yk, A. JleBenryk, T. [1IBanH,
M. neiinen, P. Bupxos, K. M. bap.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpenaparsl paCTUTENbHbBIX, )KUBOTHBIX U
OaKTEepUATBHBIX KIETOK

Pa3BUTUS LIUTOJIOTUH KAK HAYKH U €€
oopMiIeHHE B KIIETOYHYIO OMOJIOTHIO.
[Toxa3biBaTh BKJIa]l y4EHBIX-OMOJIOTOB B
U3Y4YECHHE KJIETOYHOTO CTPOEHUS
OpPraHU3MOB.

IlepeuncnaATb OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOpUH, OOBSICHATD €€ pOJIb B
(bOpMHPOBAHUU €CTECTBEHHO- HAYYHOMH
KapTHUHBI MUpa.

ITpuBOIUTE HOKA3ATENBCTBA

POJICTBA OPTaHU3MOB

C UCIIOJIb30BaHUEM I10JIOKEHUI
KJIETOYHOU TEOPHUH

3.2

Meroasl MOJEKYJIIIPHOU
U KJIETOYHOU OMOJIOruH

MeToabl MOJIEKYJIAPHON U KIETOYHON
OMOJIOTMH: MUKPOCKOIUS, XpoMaTorpadus,
HIIEKTPO(OpE3, METO/T MEUEHBIX aTOMOB,

mu¢ depeHanbHoe HEHTPU(yTrupoBaHUe,
KyJIbTUBUPOBAaHUE KIIETOK.

H3yuenue hukcupo8aHuvlx KIemox.
JJIeKTpOHHAs MUKpockonusi. Kongoxanvnas
muxpockonus. Bumanvroe (npudsicusnennoe)
U3YYeHUue KIemoK.

J/leMOHCTpaL UK

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHI: MUKPOCKOITUPOBAHUE,
MIPUTOTOBIIEHHUE CPE30B, MU PepeHIaIbHOe
OKpalIuBaHue, XpomaTorpadus,
3JIeKTpOo(hope3, METOT MEUEHBIX AaTOMOB,
LHEeHTpU(PyrupoBaHue, METOJT KyJIbTYpPbI
KJIETOK U TKaHEeH, MeTOJ] peKOMOMHAHTHBIX
JTHK.

XapakTepu30BaTh OCHOBHBIE METO/IBI
M3YYEHHUs )KUBOU MPUPOIBI.

I'oTOBUTH BpeMEHHBIE

MHUKpOIIpenaparkl, paccCMaTpuBaTh UX
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Tabuuiel ¥ cxeMbl: «CBETOBO
MHUKPOCKOID), «JICKTPOHHBIN
MUKpPOCKOID», «IcTOpus pa3BUTHS
METO/IOB MUKPOCKOITUI.

O0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOTIpEnapaTbl paCTUTEIbHBIX, >)KUBOTHBIX U
OaKTepUATbHBIX KIJIETOK.

IIpakTnyeckasi pabora

«3ydueHre MeTo10B KJIETOUHON OMOJIOTHH
(xpomatorpadus, 3nexTpodopes,

mud depeHnranbHoe HEeHTPUPYTrHpoOBaHUE,
[1LP)»

B CBETOBOM MUKPOCKOII U JI€JIaTh OIIMCAHUE.
OOBACHATH U COOIIOAATH IPABUIIA TEXHUKU
MUKPOCKOIIMPOBAHUS

HNToro uyacos 1o TeMme

2

4

Tema «XumMH4YecKasi OpraHu3anus KIeTKI)

41

XHUMHYECKUI COCTaB
KkieTku. Boma u
MUHEpaIbHbIE
BEIIECTBA

2

XUMHUUYECKUI cOCTaB KIETKH. Makpo-,
MHKpPO- U YIIbTPAMHKPOIIEMEHTHI.

Bona u e€ poJib Kak paCTBOPUTEIIS, PEAreHTa,
yqacTue

B CTPYKTYPUPOBAHUH KJIETKH,
TeIUIOperyJisiuu. MUHepaIbHbIE BELECTBA
KIIETKHU, WX Onosoruyeckasi posib. Ponb
KaTUOHOB U aHHOHOB

B KJIETKE.

J/leMOHCTpaL UK

narpaMmsbl: «Pacnipenenenue

XUMHYECKHUX 2JIEMEHTOB B HEKUBOU MPUPOJIE»,
«Pacnpenenenne

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSITUI: AJIEMEHTHI-OMOTEHBI, IUIIO0JIb,
BOJIOPOJIHAS CBSI3b, TUIPOMUIBHOCTD,
ruipopoOHOCTh, TYProp, MUHEpaJIbHbIE
BeIleCTBa, Oy(depHbIe CUCTEMbI, AaHUOHBI,
KAaTHOHBI.

[TepeuncasTe 0cobeHHOCTH
XUMHUYECKOTO COCTABA KIJIETKH.
Pa3znnyars Makpo-, MUKpO- U
YIBTPAMUKPOIJIEMEHTHI, BXOASIINE B
COCTaB )HMBOI'0 U UX POJIb

B OpraHu3Me.

XapakTepru30BaTh CTPOEHUE U CBOMCTBA
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XUMHUYECKUX AJIEMEHTOB B )KUBOU MIPUPOACY.
Ta6ymipl u cxeMbl: «Ilepruonnueckas Tadauma
XUMHYCCKHX DJICMCHTOBY,

«CTpoeHHe MOJIEKYJIbI BOJBI»,

«BerecTBa B cocTaBe OpraHu3MOBY

BO/JIbI; OOBSCHATH IPUYUHBI €€ 0COOBIX
CBOMCTB U (DYHKIIUU B KJIETKE.
[Toxa3bIBaTh pOJIb KATHOHOB M AHUOHOB B
o0ecrieueHnr IpoIEecCcoB
KHU3HEEATSTbHOCTH (OCMOPETyIIALus,
CO3/1aHe MEMOpPAHHOTO MOTEeHIINANIA,
perymsiius paboTsl OEJIKOB), pabOThI
Oy(depHBIX cHCTEM.

YcTranaBiIMBaTh B3aMMOCBSI3b CTPOCHHUS
1 QYHKIIMY HEOPTaHNYECKUX BEUIECTB
KIIETKU

4.2

Oprannyeckue BeIecTBa
KJIETKU — OCJIKUA

Oprann4ecKkue BEIeCTBa KIETKU.
buosiornueckue nmoaumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTYpbI
0enkoBoil Monekybl. [lepBuuHas cTpykTypa
Oerka,

nenThaHas cBs3b. BropuyHas,

TpPETUYHAs, YETBEPTUYHAS CTPYKTYPBI.
[lenarypauus. ColicTBa OEIKOB.
Knaccugukarus 0enkos. buongornueckue
(byHKIUN 0eNKOB. [Ipuonul.

J/leMOHCTpaL UK

[loptper: JI. ITonuHr.

Tabuuipl U cxembl: «CTpOEeHUE MOJICKYJTbI

Oenka», « CTpYKTYpBI

0EIKOBOM MOJIEKYIIbI.

PackpbIBaTh cosepkaHle TEPMUHOB U TIOHSATHIMA:
MOHOMEPBI, OJUMEPBI, O€I0K (IIPOTEUH),
HEeNTH], aAMUHOKUCIIOTA, NENTU/HAS CBA3b,
MOJIUTICTITH/L, ICHATYpalvsl, peHATypaIys,
rno0yJsipHble U GUOPUILIIPHBIE OCNIKH,
TIPUOHBIL.

XapakTepu30BaTh OEJIKHU, UX CTPYKTYPHYIO
OpraHu3alMIo U GYHKLIUH (CTPYKTYpHas,
SHEepreTUYecKas, CHTHaJIbHasI, PEeryJIsITOpHas,
JBUraTeNbHasl, 3alUTHAs,

(dbepMeHTaTHBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(bopMHpOBaHUs CTPYKTYp OCIKOBOIA
MOJIEKYJTBI.
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O0opynoBaHue: XuMUYECKast IOCY/1a U
00opyIOBaHuE.

JIaGopaTtopnas padora
«OOHapy)eHue OCITKOB C TOMOIIIBIO
KAUECTBEHHBIX PEAKLIUN»

[TpuBoaUTE IpUMEPHI PUOPUILIAPHBIX,
TJIOOYJIIPHBIX OETKOB.

BbInonHATE KayecTBEHHBIE PEaKIIUU Ha
oOHapykeHHe OCTTKOB B KJIICTKE;
OOBSICHATH MOJTyYCHHBIE PE3yIIbTAThI

4.3 | Opranuueckue BemecTBa 'YriieBoabl. MoHOCaxapu/ibl, JUCaxXapuibl, PackpeiBaTh coaiepkaHuEe TEPMUHOB U
KJIETKH — YTJICBO/IbI oJIUrocaxapuabl U nonaucaxapuabl. OOmmii HNOHATHUI: YIIIEBOIbl, MOHOCAXAPU/IBI,
[J1aH CTPOEHUS U (PU3UKO-XUMHUECKHE Jcaxapu/ibl, OJINTOCaXapu/Ibl,
CBOICTBa yrieBoJoB. buonornueckue noJiucaxapubl, III0K03a, pubo3a,
(YyHKIIUU YIJIEBOJOB. Ie30Kcupr003a, J1aKT03a, MaabTo3a,
JleMoHCcTpanuu caxapo3a, KpaxmaJ, INIMKOTeH, LeJIII0JI03a.
Tabauiel ¥ cxembl: « CTPOEHHUE MOJIEKY KnaccudumupoBats yriaeBoasl Mo
YTJIEBOJIOB CTPOEHMIO U MEPEUUCTATH UX
GbyHKIHH.
[TpuBOIUTE TPUMEPHI PA3TMUHBIX
YIJI€BOAOB (MOHOCAXapHI0B, AUCAXAPHIOB,
OJIUTOCaXapuaoB,
TMOJINCAXaPHUIOB)
4.4 | OpraHuyeckue BelecTBa Ulnnuaet. I'uapopunbHO-THAPOGHOOHBIE PackpsIBath cosiepkaHuE TEPMUHOB U

KJIICTKH — JIMIIMAbI

cBoiicTBa. Kiaccuduxanus munuaos.
Tpurnuuepuabl, pochonunuibl, BOCKH,
cTepouibl. bruonornueckue GyHKIMM JUTHAIOB.
OO61re cBoicTBa OMOTOTHYECKUX MEMOpaH —
TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

TOHSTHI: TUTUBI, TPUTTUIEPUIBI,
dbochonmunuapl, BOCKH, CTEPOU/IHI,
JUTIONIPOTEUHBI, TIMKOIHITHIBI.
KnaccudunupoBars JAUIBI

10 CTPOCHHIO; XapaKTePU30BaTh UX
byHKITUH
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J/leMoHCTpaL MU
Ta0nuibl v cxeMbl: «CTpOEHUE MOJIEKYJT
ITUITHAIOBY

4.5

HyxnenHoBbIe KACITIOTBI.
Crpoenue u GyHKINUN
JHK, PHK, AT®

Hyxnennoseie kucinotsl. JJTHK u PHK. Ctpoenue
HYKJIEUHOBBIX KUCIIOT.

Hyxkneoruasl. [Tpuaimn

KOMILIeMeHTapHOCTH. [ IpaBuio

MecToHax0X/IeHUE U OHOIOTHYEeCKHEe (QYHKIINN
JIHK. Buget PHK. ®ynkunu PHK B kietke.
Ctpoenue moiekyiibl AT®. Makpospruueckue
cBs3u B MosieKysie AT®. buosornueckue
byukun AT®. BocctanoBneHHbIe
MEepPEHOCUYUKH, UX QYHKIMH B KJIETKE. /{pyeue
HyKneozuompugocgamol (HTD).
CexBenupoBanue JIHK. Memoowr cenomuxu,
IMPAaHCKPUNIMOMUKU, NPOMEOMUKU.
J/leMoHCTpaU MU

[TopTpetsl: [[x. YorcoHn, @. Kpuk,

M. Yunkunc, P. ®panxnun, @. Canrep, C.
[Ipy3unep.

TaOnuibl v cxembl: «HyKiIenHOBBIE KUCTIOTHD,

«CTpOEHHE MOJIEKYJIBI
ATOy.

Yapradda. Ctpykrypa JHK — gBoiinas crimpaiis.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
ne3okcupudonykienHoBas kuciota (JJHK),
pubonykiennonas kuciora (PHK), nykineorus,
HYKJIEO3H]l, a30TUCThIE OCHOBAHUS, aJICHUH,
I'yaHUH, IUTO3UH, TUMUH, ypalul,
KOMIUIEMEHTapHbIE OCHOBaHUS,
anenosuaTpudochar (ATD),
MaKpOIPIUYECKas CBsA3b, CECKBECHUPOBAHUE,
Ir€HOMUKA, TPAHCKPUIITOMUKA, IPOTEOMHUKA.
XapakTepu30BaTh, ONUCHIBATh U
CXEMaTU4eCKH U300pakaTh CTPOECHUE
nykneoruaa JAHK u nBoiinoi cnupanu JIHK,
cexkBenupoanne JJHK. OnuceiBaTh mporiiecc
perunkanmu JIHK B kileTke 1 Ha3pIBaTh €ro
OMOJI0rMYecKOoe 3HaUCHHE.

Xapakrepuszosats pynkuuu JJHK. Paznuyare
cTpykTypy ¥ pynkuuu PHK. OnuceiBath
IIPOLIECC TPAHCKPHIILIUH.

CpaBHuBath HykJIenHOBbIe kucaoTh (JJHK

u PHK).

XapakTepru3oBaTh 0COOEHHOCTH
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O0opynoBaHmne: XuMUYECKas ocyaa u
00opyIOBaHuE.

JIaGopaTtopnas padora
«HccrenoBanue HyKJICMHOBBIX KHCTIOT,
BbIICTICHHBIX U3 KJIETOK Pa3IMYHBIX

crpoenus u Qpyakun ATD. opmynupoBarts u
OOBSICHATB IPUHIUI KOMIUIEMEHTAPHOCTH U
IIPaBUJIO

Yapraddoa

OpraHU3MOBY
4.6 | Mertoabl CTpyKTypHOI 1 CtpykTypHasi OMOJIOTHS: OMOXUMUYECKHE U PackpsIBaTh conepkaHue TEPMUHOB U
ouonorun Obuodu3ruecKrue UCCIe0BaHMs COCTaBa U MOHSTHIA: MOZJETMPOBAHUE,
MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYJI. KOMIBIOTEPHBIN Au3aiiH. [lepeuncisate
Mooenuposanue cmpykmypul u hyHKyu MePCIIeKTUBHBIC HATIPABICHUS HAYYHBIX
OuoMOIeKY U UX KoMNniekcos. Komnvromephuiti | UCCIEI0BAHUN
OU3AlH U Op2AHUYECKULI CUHME3 OUOMONeKYl U | B CTPYKTYPHOM OMOJIOTUH, PACKPBIBATH X
UX HenPUPOOHbBIX 3HAYEHUE JIJISl MEIULIUHBI U CEJIbCKOIO
aHan0206 X0341CTBA
Hroro yacos no teme 10

5

Tema «CTpoenne 1 QyHKIIUH KICTKI

5.1

Turel KIeTOK.
ITpokapuoTnueckas Kierka

1

TUIBI KIIETOK: 3yKapUOTHYECKas U
npokapuotTnueckas. CTpyKTypHO-
(yHKIIMOHAJIbHbIE 00pa30BaHMsl KIETKH.
CTpoeHnEe MPOKapUOTUYECKOM KIETKH.
KneTounas cteHka OakTepuil v apXxen.
OcoOEHHOCTH CTPOCHUS

rerepoTpogHON 1 aBTOTPO(HOM

PackpeiBaTh coaepkaHue TEPMUHOB U
MOHATHUN: MPOKaApPUOTHYECKAs KIIETKA,
KJIETOYHAs! CTEHKa, MypPEUH,
¢dorocuHTEeTHYECKHE MEMOpaHbI, (paaresuinH.
XapakTtepu3oBatb HopMy U pazMepsl
MPOKAPUOTUYECKHX KIIETOK; (DYHKIIMU
TEeHETUYECKOT0 anmnapara MpoKapHoT.
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[IPOKAPUOTUYECKUX KIETOK. MecTo 1 poJib
[IPOKAapUOT B OMOLIEHO3aX.
J/leMoHCTpaLMU

TaOmuibt 1 cxembl: «CTpoeHue

PYKapUOTHYECKOH KIETKn», «CTpoeHue
MPOKAPUOTUYECKOU KIICTKU

OnuceiBaTh MpoLEcc Cropoodpa3oBaHus,
OTMEYaTh €ro 3Ha4YEHUE JJIs1 BBDKMBAHUS
OakTepuii Ipu yXy/IIEHUH yCIOBUNA
CYLIECTBOBAHHS.

OnuceIBaTh pa3MHOKEHUE IPOKAPHUOT.
OneHuBaTh MECTO U POJIb IIPOKAPHOT B
OuoILIEeHO3aX

5.2

Crpoenue

AYKapUOTHYECKOU KJIETKHU.

[ToBepxHOCTHBIN anmapat
KJIETKH

CrtpoeHue 1 (yHKIIMOHUPOBAHUE
DYKAPUOTHUYECKOMN KIIETKHU.
[Tna3matnueckas memMOpaHa
(utazmanemma). CTpykTypa
[1a3MaTHYECKOM MEMOpaHHBI.
TpaHCIIOPT BEILIECTB YEPE3
M1a3MaTHYECKyI0 MEMOpaHy:
MTaCCUBHBIN (nuddysus,
muddy3us), axkTUBHBIM  (IEpBUYHBIHI
BTOPUYHBIA aKTUBHBII TPaHCIIOPT).
[TomynponunaeMocts MeMOpaHsbl. PaboTa
HATPUH-KaJIMEBOr0 HacOCa. DHOLMTO3:
MUHOLIUTO3, (harounuTo3. DK30LUTO3.
KieTouHas CTeHKa.

CTpykTypa ¥ GyHKLIUH KJIETOUHOW CTEHKH
[pacTeHuii, rpuooB.

J/leMOHCTpaL UK

TaOnuibl 1 cxembl: «CTpoeHue

BYKapHOTHqCCKOﬁ KIICTKN), <<CTp0€HI/Ie

oOeryéHnas

u

PackpeiBath copepkaHne TEPMHUHOB U
MOHSTHIA: TJIa3MaTHYecKast MeMOpaHa
(mna3manemma), KUAKOCTHO-MO3anyHas
MO/IeJib, MEMOpaHHbIC OEITKH
(nepudepuueckure, HHTETpaJIbHbBIC),
TJIMKOKaIUKC, Tudy3usi, 0cMOC, aKTUBHBIN
TPaAHCIOPT, SHAOIUTO3, (HaroluTo3,
MUHOILIMTO3, SK30IIUTO3, KJIETOYHAs CTEHKa,
MJ1a3MOJIECMBI, CUMILIACT.
XapakTepu3oBaTh 0OCOOEHHOCTH CTPOEHUS U
(GYHKIIUN DYKapUOTHUUYECKOM KIIETKH;
TPAHCIIOPT BEIIECTB

yepes MIa3MaTHIecKyt0 MeMOpaHny:
MAaCCUBHBINA U aKTUBHBIN TPAHCIIOPT; paboTy
OenKoB-KaHaIoB; paboTy HATPUI-KATUEBOTO
Hacoca; CTPYKTYpy U QyHKIIMH KIETOIHOM
CTCHKH pacTEeHUN

1 TpuboB
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PKUBOTHOM KJIETKN», «CTpOEHUE paCTUTEIBHON
KIICTKI».

O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOTIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX
KJIETOK.

IIpakTnyeckasi pabora

«3y4eHne CBOMCTB KJIIETOYHOU

MEMOpPaHBI»

5.3

[uromiazma u eé
OpraHou/Ibl

[{uromiazma. Llutozons. LluTockener.
/IBuxxenne nuromia3Mbl. OpraHouabl KJIETKH.
OnHOMEMOpaHHBIE OPTAaHOU I KIICTKH:
pHAoIUIa3MaTHueckas ceth (O11C), anmapar
["0J1b/KH, TM30COMBI, KX CTPOCHHE U (PYHKIINH.
B3anuMocBsI3b 0JTHOMEMOPAHHBIX OPTaHOUI0B
kieTku. CTpoeHue rpaHyIspHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxos 6 I11C. Cunte3
pacTBOpUMBIX OeNkoB. CHHTE3 KIETOYHBIX
MeMOpaH. [ maakuii

(arpanyJISIpHBIN ) SHIOTIIIA3MATUYECKHU I
petuxkynym. CekpeTropHas GyHKIMS anmapara
["onbmxu. Mooughurxayus benxkoe 6 annapame
[ onbodrcu.

Copmuposxa benkoé 6 annapame 1 o1b04cu.
TpaHCIIOpPT BEILECTB

B KJIeTKE. Bakyoum pacTUTENBHBIX

KieTok. Knerounsrit cok. Typrop.

PackpbiBaTh coqiepikaHue TEPMUHOB U
MOHSTHI: IUTOIIA3Ma, ITUTO301b,
IUTOCKEJIET, KOMITAPTMEHTHI,

OpraHOUIbl, YHI0TIIA3MATUYECKAs CETh
(BIIC), anmapat ['onbaxu, TU30COMBI,
BaKyOlIlb, pUOOCOMBI, aBTOJIN3, BE3UKYISIPHBIN
TPaHCIIOPT,

MIEPOKCHCOMBI, KIIETOUHBIH COK, TYprop,
MUTOXOHJIPHH, KPUCTBI, TUIACTU/BI,
XPOMOTIIACTHI, JIEHKOTIIACTBI, XJIOPOILIACTHI,
CTpoMa, TPaHbl, TUIAKOW/I, JIaMeJlIa.
XapakTepru30BaTh IUTOIIA3MY
AYKapUOTHYECKON KIIETKU;
KJIaCCU(DUITUPOBATH OPTAHOUTBI

B 3aBUCUMOCTHU OT OCOOEHHOCTEN UX
cTpoeHus (oJHOMeMOpaHHEIE,
IByMeMOpaHHbIE, HEMEMOpPaHHEIE);
OIMHUCHIBAThH (DYHKIIMU KaXKIOTO
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[TosryaBTOHOMHBIE OpPIraHOU/IbI KIIETKHU:
MUTOXOHJIPHH, TIIIACTH/IBL.

IIpoucxodrcoerue MUmoxoHOpuu u niacmuo.
Cumbuocenes

(K.C. Mepeorckoeckuii, JI. Mapeynuc). Ctpoenue
1 QyHKIIMYA MUTOXOHIPUHN U TIIACTU/.
[lepBrUyHBbIC, BTOPUYHBIC U CIOKHBIE TUTACTUIBI
(bOTOCUHTE3UPYIOLIUX SYKAPUOT.
X10pOIIacThl, XPOMOILIACTHI,

NIEHKOIIJIACTHI BBICIIUX PACTCHUM.
/TlemoHCcTpanu

[ToptpeTtsl: K. C. MepexxkoBckui, JI.
Maprymuc.

Tabaune! u cxembl: «CTpoeHue
DYKapHOTHYECKOM KIETKN», «CTpoeHune
PKUBOTHOM KJIeTKW», «CTpoeHue
[pacTUTENBHOM KIETKN», « CTpOeHHE
MUTOXOHAPUI.

O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnapaTsl PpaCTUTEIIbHBIX, JKUBOTHBIX
KJIETOK.

IIpakTnyeckas padora

«3yueHne NBUKEHUS IUTOIIa3Mbl B
[PACTUTETBHBIX KIETKAX.

JIabopaTopHas paGora

«MccanenoBanue ma3Monnsa

OpPraHou/A B KJIETKE.

OOBSCHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM IMUIIEBAPECHUEM, €TO
3HAYEHUE JIJIs OpraHu3Ma.

OTMeyaTh 3HaYEHHUE IUTOCKEIIETa;
XapaKTepU30BaTh €ro 3JIeMEHTHI
(MEKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
IIPOMEKYTOUHBIE (PUITAMEHTBI), UX POJIb B
KHU3HENEATSILHOCTH KJIETOK U TKaHEeH
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M1 ACTIa3MOJIn3a B PACTUTCIIbHBIX

KJIETKaX»
5.4 | HememOpaHHble OpraHOU/IbI HememOpanubie opranouisl kietku Ctpoenue u| PackpeiBaTh comepikaHue TEPMUHOB U
KJIETKU (yHKIMN HeMeMOPaHHBIX OPraHOU/I0B KJIETKU. | MOHATUI: pubocoMa, IoJucoma,
Pr6ocomBbl. MUKPOTPYOOUKH, TyOYJIHH, KIICTOYHBIH EHTP
I Ipomesicymounvie hunamernmaol. (meHTpocoma), IEHTPUOIIH, LIeHTpocdepa,
MuKpodHIaMeHTbI. AKMuHo8ble KTYTUKHU, PECHUYKH, 0a3a1bHOE TEJIbLIE.
muxpoguramernmol. MplllIeyHbIE KIETKU. XapakTepu30BaTh HEMEMOpaHHbIE
AKmuHo8ble KOMNOHEHMbL HEMbILUEUHBIX OpraHoubl KIIETKH, X CTPOEHUE U
KI1EemoK. byHKIMU
MuxkpotpyOouku. Knerounsiii nentp. Ctpoenue
U IBUYKEHUE )KTYTUKOB U PECHUYEK.
MuxkpotpyOouku nuromiazMsl. LleHTprob.
benku, accoyuuposanmule ¢
MUKpODuUIaMeHmamu U MUKPOmMpPYbouKamu.
Momopnvie benxu. JleMOHCTpaLuU
Tabauiel U cxeMbl: «CTpOeHHE KUBOTHOMN
KIIETKN», «CTpoeHne
ACTUTEJIbHOU KIETKN»
5.5 | Crpoenue u pyHKIMU s71pa SAnpo. O6onouka sapa, XpOMaTuH, PackpbIBaTh coiepskaHue TEPMUHOB U

KapUOILIa3Ma, sIIPBIIIKH, UX CTPOECHUE U
(byHkuMu. SnepHblil OENKOBBIA MaTPUKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE
XpOMOCOM

B UHTEp(pa3HOM sIpe.

MOHSTHM: SIpO, siAepHas 000JI0uKa,
sIEpHBIE MTOPBI, HYKJIEOIIa3Ma
(xapuoruia3ma), FreHOM, XpOMaTHH,
9YXpOMATHH, FeTePOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
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Dyxpomamun u cemepoxpomamun. benku
XPOMAaTHHA — THCTOHBI.

[unamuxa s0epHoti 000104KU

6 Mumose. foepuwiti mpancnopm.
KiieTouHbIe BKIIOUEHMUS.

J/leMoHCTpaLMU

TaGuuIbl U cXeMBbI: «Sapoy»

KMHETOXOP, KJIETOYHBIE BKIIFOUEHHUSI.
XapakTepu3oBaTh KJIETOYHOE AJIpO KaK LICHTP
yIpaBJICHUS

KU3ZHENIEATEIIbHOCTBIO KIIETKU;
IEeHETUYECKUH annapaT KIETOK SyKapuoT,
CTpoeHHE U PYHKIIMH XPOMOCOM.

OnuceiBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b C OPraHOMAAMH IIUTOILIA3MBI

5.6. | CpaBuutenbHas
XapaKTePUCTHKA
KJICTOK DYKapHOT

CpaBHHTENbHAS XapaKTepUCTHKA
KJIETOK  JyKapuoT  (pacTUTEIbHOM,
PKUBOTHOM, TPUOHOIN).

/TlemoHCcTpanu

Ta6muie! 1 cxeMbl: «CTpoeHue

DYKAPHUOTUYECKOH KIECTKH,

«CTpoeHME KUBOTHOU KIIETKI,

«CTpoeHue paCTUTEIbHON KIIETKI.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKPOIIpENapaThl PaCTHTEIBHBIX, J)KUBOTHBIX
KIIETOK.

JlabopaTopnasi pa6ora

«V3yueHue CTpOeHHsI KJIETOK Pa3IHuHbIX
OpPTaHU3MOBY

XapakTepu30BaTh THITI KIIETOK

9YKapuoT:  pacTHTEIbHAs, IKUBOTHAS,
rpuOHasi.

CpaBHHMBaTh MeEXIy CO0OH CTpoeHHUE U
KU3HEIEATEIBHOCTD 3YKapUOTHYECKHUX
KJIETOK ¥ POJIb TIPOKAPHOT

B OHMOIIEHO3aX

HNToro uyacos 1o Teme
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Tema «O0MeH BEIIECTB U IIPEBPAINCHUE IJHEPIUHA B KJIECTKE»

6.1

OOMeH BEIIECTB —
MeTa00IN3M

3

ACCUMMIISIIIMSL M TUCCUMMJISILIASL — JIBE
CTOpOHBI MeTabonu3ma. Turmbel oOMeHa
BEIIIECTB: aBTOTPO(DHBIIN U

reTepoTpodHBIA. YUyacTue KHUCIopo/ia B
0OMEHHBIX IpoIleccax.

JHepreTuieckoe odecreyeHne KIeTKu:
npespatieHrie AT® B 0OMEHHBIX MpoIEcCax.
depMeHTATUBHBIN XapaKTep peakiui
KJIETOYHOTO

MeTabonu3ma. DepMeHTHI, X CTPOCHHE,
CBOIMCTBA U MEXAHU3M JICUCTBHUS.
Kodepmentsl. OTnnyns ¢epMeHTOB OT
HEOPTraHNYECKUX

KaTaanu3aTopoB. benku-akTuBaTOpHI U OEMKU-
MHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(bepMEHTATUBHBIX PEAKINI OT pa3TUIHBIX
(hakTOpOB.

JleMoHCTpaLMU

Tabmuiel U cxembl: «DOTOCHHTE3Y,

«OHEPreTUYeCKUii 0OMEeH»,
«buocunTes 6enka», «CTpoeHue
(bepmenTa», « XeMOCHHTE3Y.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;

060py£[0BaHI/IC JJI TIPUTOTOBJICHUS TOCTOSTHHBIX|

M BpECMCHHBIX
MUKPOIIPCIIAPATOB.

PackpsIBaTh coiep:kaHue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB

(MeTabomu3M), ACCUMMUIISIIHS
(aHa0o0IM3M), WM TTACTUYECKUA OOMEH,
JUCCUMMIIALUSA (KaTabosn3M), WK
SHEpPreTHYeCcKuii 00MeH, aBTOTPO(HI,
rerepoTpodsl, aHA3POOKI, a3POOHI,
(bepMeHThI, aKTUBHBII LIEHTP, cyOcTpaTHas
creun(pUIHOCTh, KOPEPMEHTHI, OETIKH-
aKTUBATOPBI U OENKU-MHTUOUTOPBIL.
[Tepeuncnarb 0cOOEHHOCTH
MJIACTUYECKOTO U SHEPTreTHIeCKOro oOMeHa
B KJICTKE; yCTaHABJINBATh B3aUMOCBSI3b
MEXY IUTACTUYECKUM U YHEPTeTHUECKUM
0OMEHOM.

PaznuuaTh TUITBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepOTPOPHBIH.
IToka3bIBaTh pOJIb KUCIOPOAA B
O0OMEHHBIX MpOoIlecCax.

CxemaTnuecku n300paxkaTb CTpOEHHE
dbepmeHTa.

Otnuyath GepMeHTHI

OT HEOPTaHUYECKUX KaTaJH3aTOPOB U
OIIpEeNIeNIATh UX POJIb

B QyHKIIMOHUPOBAHUH YKUBBIX CUCTEM,
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JIaGopaTtopnas padora

«3yyeHune KaTaauTU4eCKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMuiIas3bl WK
KaTasaasbl)».

JIaGopaTtopnas padora

«M3y4yeHne (pepMEeHTaTUBHOIO PACIIEIICHUS
[EPOKCHIa BOIOPOIA

B PaCTUTEJIbHBIX U JKUBOTHBIX KJIETKAX»

B IPOMBIIIJICHHOCTH, B MCIIUIIUHC, B
MOBCEIHEBHOM KM3HH YEIIOBEKA.
CraBurhb SKCIICPUMCHT I10 BBIABJICHHUIO
KaTaJIMTUIECKOW aKTUBHOCTH
MEPOKCH/IA3bI, AMHJIA3bI, OOBSICHSITH
MIOJTyYCHHBIC PE3YJIbTATHI

6.2

ABTOTpPOQHBIHN THIT
oOMeHa BEIIEeCTB.
dorocunTe’

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B
KiieTke. DOTOCUHTES.

AHOKCU2EHHBII U OKCULeHHbLL homocunmes y
baxkmepuii.

Cseemocobuparowue nuemeHmol U NUSMeHmMbol
peaxkyuonnozo yenmpa. Ponb XJ0poIacToB
B niporiecce GorocuHTe3a. CBETOBas U
reMHOBas ¢a3bl. Pomoovixanue, C3-, Cy-

u CAM-munwvr pomocunmesa. IIpoyKTUBHOCTD
(dorocuHTE3A.

BnusiHue pa3nuyHbIX GaKTOpoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HaYCHHE
(dorocuHTE3A.

JleMoHCTpaL MU

[Toprpetsl: JIx. [Ipuctim, K. A.

Tumupsses.

TaOnuibl U cxembl: «DoTocuHTE3»

PackpbIBaTh cojiepikaHue TEPMHUHOB U
nousTHiA: poTocuHTe3, (hazbl GOTOCHUHTE3A
(cBeToBast, TeMHOBAs ), GOTOJHU3,
dochopunmuposanue, nuka Kanpeuna,
HAJI®+ (mepeHocuuK BOIOPOA).
XapakTepu30BaTh MJIACTHYECKUN OOMEH KaK
9Tan o0I1ero 0OMeHa BEIIECTB; COOLITHUS
(dhoTocuHTE3a (PEAKIIUU CBETOBOIM M TEMHOBOM
¢az); poib XJIOPOIIACTOB B IPOIECCE
¢dorocuHTeE3A.

BBISBISATE IPUIMHHO-CIICICTBEHHBIC CBS3H
MeK/1y TIOTJIOIIEHUEM COTHEUHOM dHEepTUn
XJIOPOPHILTIOM U CUHTE30M MoJiekysl ATO.
CpaBHUBATH UCXO/THBIC BEIIIECTBA,
KOHEYHBIC MTPOTYKTHI ¥ YCIIOBHS
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MPOTEKAHUS PEAKLIUI CBETOBOM U TEMHOBOM
¢da3 porocunTe3a.

VYcTanaBiIMBaTh B3aUMOCBS3b MEXKIY
(OTOCUHTE30M U IBIXaHUEM; CBETOBOM U
TEMHOBOH peakiusiMu (OTOCUHTE3A.
OnenuBaTh 3HaueHHE (POTOCUHTE3A

JUTSL J)KU3HHU Ha 3eMiie

6.3 | ABTOTpOQHBIH THIT XemocunTe3. Paznoobpasue PackpbiBaTh cofiepkaHUuE TEPMUHOB U
oOMEeHa BeIIEeCTB. OpPraHU3MOB-XEMOCHHTETUKOB: MOHATHUI: XEMOCUHTE3.
XeMOoCHHTE3 HUTPUUIEPYIONTIE OaKTEPUH, OOBSCHUTD CYITHOCTh XeMOCHHTE32,
pKene300aKkTepun, cepoOakTepru, BOJOPOIHbIE | PAaCKpbIBaTh €ro 3HaueHue B buocdepe.
OaxkTepuu. 3HaUEHUE XEMOCUHTE3A. [IpuBOIUTE IPUMEPHI
JleMoHCTpanuK XEMOCUHTE3UPYIOIUX OaKTepuil
[Toptpetsl: C. H. Bunorpanckuii, I'. A. (autpudunupyronme 0akTepu,
3aBap3MH. &Kele300aKTepun, cepodaKTepuu,
Tabauie! U cxembl: «DOTOCHHTE3Y, BOJIOPOJIHBIE OAKTEPHH) U
«XEeMOCHHTE3» XapaKkTepu30BaTh UX
ﬂaﬁopa’rop“aﬂ paﬁOTa KHU3HCACATCIBHOCTD.
«CpaBHeHHe mporieccoB (poTocuHTe3a U CocTaBnsTh ypaBHEHUS peaKiui
XEMOCHUHTE3a» XEMOCHHTEC34.
CpaBHUBATh XEMOCHHTE3
¢ OTOCHHTE30M
6.4 | DHepreTuyeckuii 0OMeH AHa’pOoOHbBIE OpraHKU3Mbl. Bubl OpokeHus. PackpsIBaTh cosiepkaHue TEPMUHOB U

— JUCCUMUIIAIUSA

[TpoayKThl OpOXKEHHS U UX UCIIOJIb30BAHUE
YEIIOBEKOM.

IAHapOOHBIE MUKPOOPTAHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

MOHATHIL: 3TaNbl SHEPrETUYECKOT0 OOMEeHa —
MOATOTOBUTENbHBIN, OECKUCIOPOIHBIN
(aHa’pOOHBIIA),

KHCIIOPO/IHBIH (a3pOOHBIif); TITUKOIH3,
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BO30yauTeM O0e3Her. ASpoOHbIe
OpraHU3MBbL. DTaIlbl 3HEPreTUYECKOTO
oOMeHa.

IToaroroBuTenbHbIHM dTaN. I MTHKOIN3 —
OECKUCIOPOIHOE PACUICTIICHHE TIIFOKO3BI.
buonoruueckoe oOKuciIeHue, Win
KJICTOYHOE JIbIXaHue. Poib MUTOXOHAPHI
B IIpoLieccax OMOJIOTUYECKOTO

OKUCIICHUS.

[{ukruecKue peaxkium.

OxucnuTenbHoe pochoprnpoBanue.
DHepeus MeMOpaHHo20 epadueHma
npomonos. Cunmesz AT®: paboma
npomonnou ATD-cunmasol.
[Ipenmy1ecTBa a3poOHOro MyTH 0OMEHa
BEIIIECTB Mepe] aHAIPOOHBIM.

P hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.
JleMoHCTpaLMU

[loprpetsl: B. A. Durensrapar, I1.
Mutuer.

TabauIbl ¥ CXEMBbl: « DHEPTeTUYECKUN OOMEH».
JIaGopaTtopnas padora

«CpaBHEHHUE MPOIECCOB OPOIKEHUS U JIBIXAHUSD)

OposkeHune, OMOJIOrHYECKOE OKUCIICHUE
(mprxanme), nuka Kpebcea,
OKHCIHUTEIbHOE POochOopuInpoBaHue,
MPOTOHHBIN I'paUEeHT, TpoTOHHass AT®-
CHHTa3a.

[lepeuncnsaTb 0COOEHHOCTH
HHEPreTHYECKOro 0OMeHa B KJIETKE.
OnuceIBaTh ATAbl SHEPTETUIECKOTO
oOMeHa (ITOATOTOBUTEIbHBIM,
OCCKUCIOPOAHBIN, KHCIIOPOIHBIN) U
CpaBHUBATbh UX MEXKIY cOO0il.
XapakTepu30BaTh peakluu INIMKOJIN3a,
OpOXKEeHHS, KJIETOUHOTO JABIXaHUSI.
YcTaHaBIUBaTh B3aMMOCBS3b MEXKTY
TITUKOJIN30M, KJIIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekya ATO.

CocTaBnaTh ypaBHEHUSI OCHOBHBIX
ATAIOB SHEPTETUYECKOT0 OOMEHa B
KJIETKE.

PaccunthIBaTh DHEPreTUUECKYIO

3G HEKTUBHOCTH INIUKOJIN3A U
OMOJIOTrMYECKOr0 OKUCIIEHUS.
HaspiBaTh HCXO/AHbIE BEIIECTBA, KOHEUHBIE
MPOIYKTHI M yCIIOBHSI

MPOTEKaHUS PEAKIIUN SHEPTeTHUECKOTO
oOMeHa.

CpaBHMBATB SHEPTETHYECKYIO
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3¢ (HEeKTHBHOCTH OECKUCIOPOIHOTO U
KHUCJIOPOJHOTO 3TArlOB KOHCUHbBIE
IIPOAYKTHI U YCIIOBUS IIPOTEKAHUS PEaKLIUN
HEPIreTUIECKOro 0OMeHa
HHEPreTUYecKOoro oOMeHa

Hroro yacos 1o TeMe 9
7 Tema «HacaeacrsenHast HHGOPMALUA U Peaju3alud e€ B KJIeTKe»
7.1 Peakuuu marpuanoro 2 Peakuyin MaTpUYHOTO CUHTE3A. PackpeiBath conepxanue TEPMUHOB U

CHHTC3a

[ [pyHIMIT KOMITIEMEHTAPHOCTH

B PEAKLUAX MaTPUYHOIO CUHTEe3a. Peanuszanus
HaclieIcTBeHHON nHpopmarun. ['eneTnaeckuit
KOJ, ero cBoicTBa. TpaHckpunuus —
MatpuuHblid cuHTe3 PHK. [IpuHnmmns:
TPAHCKPUIILIUN: KOMIIJIEMEHTAPHOCTb,
QHTUIIAPATUIEIbHOCTD, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6
oykapuomuyuecko knemke. Hexooupyrowue
PHK. lemoHCcTpanuu

[Toprpet: H. K. Konbos. Tabnuiib! u

cxeMbl: «brocunTes 6enKay,

«['eHeTHUECKUIT KO

MIOHSTUN: I'€H, TEHETUYECKNI KO, KOJOH
(TpuIIET), CTON-KOJIOHBI, MATPULIA,
MAaTpUYHbIA CUHTE3, TpaHckpunus, PHK-
oJInMepasa, IpoMOTOp, CIIAHCUHT, UHTPOH,
9K30H. XapaKTepu30BaTh PEAKLIUU MAaTPUUHOTO
CHHTE3a, CBOMCTBAa FT€HETUYECKOI 0 KOIa.
OnuceIBaTh ATanbl TPAHCKPUIILUU U
TPaHCISALNY; yCTaHABINBATh B3aUMOCBS3b
MaTPUYHBIX PEAKIINH

B KJIETKE; CXEMaTHYECKH U300pakaTh
MaTpUYHBIE pEaKLIUN TPAHCKPUIILIUU U
TPAHCIISILINN.

Pemate Ononoruyeckue 3a1a4m Ha
oTpesieNIeHUe MOCIeI0BaTeIbHOCTH
nykneotuaos JJHK u MPHK, npumenss
3HAHUA O peaKLUUIX MaTPUYHOTO

CUHTE3a, TECHETUYECKOM KO/IE,

MPUHIIMIIE KOMILUIEMEHTapHOCTU
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7.2

Cunres Oenka

TpaHciAnys U €€ oTamnsl. Ydyactue
rpancnioptHbix PHK B 6uocunTese Oenka.
'Y croBust buocunTesa 6enka. Koguposanue
AMUHOKHUCIIOT. Poib pubocom B Guocunrese
Oenka.

/lemoHCcTpauMu

Tabauirel u cxembl: «buocunTe3 H6emkay,

«] eHeTHYECKUN KOI»

PackpsiBath copepxanne TEPMUHOB U
MOHSTUI: TpaHCALus, aHTukoa0H, TPHK,
amunoanmi-TPHK-cunrerasa (konasa),
nomprubocoma (IoMCcoMa).
XapakTeprus3oBaTh CBOMCTBA
TeHETUYECKOT0 KOJ1a.

OrnuchIBaTh ATAIbl TPAHCISAIUN U
CXeMaTHU4eCKU N300pakaTb MATPUUHbIE
peaKIu TPAHCISALNH.

Pemartp 6uonorudeckue 3aaa4u

Ha onipeienenne anTukoa0HoB TPHK,
MOCIIE0BATEIHLHOCTH AMHUHOKHUCIIOT

B MOJIEKYJie OesKa, MPUMEHsISl 3HAaHUS O
peaxusx MaTpUYHOTO CHHTE34,
TEHETUYECKOM KOJI€, TIPUHIINTIC
KOMILJIEMEHTAPHOCTHU

7.3

MexaHu3Mbl
AKCIPECCUU I'€HOB

Cospemennvie npedcmasienus

0 cmpoeHnuu eenos. Opranu3aiys TeHoMa
Y IPOKapHOT U DYKapHOT.

PCFy.]'IfIIII/Ifl AKTUBHOCTU I'CHOB

y mpokapuoT. ['unoresa onepona (.
Kaxo0, XK. Mano).

Monexynapnvle mexaHuzmovl SKCHPEeCCuU 2eH08 y
bykapuom. Ponb xpomamuna

6 pecynayuu pabomol 2eno8. Perynsius
0OMEHHBIX TIPOIECCOB B KIIETKE.
KieTo4HEIN TOMeOoCTa3.

PackpeiBaTh coaepkaHuE TEPMUHOB U
MOHSTHI: ONIepaTop, ONEPOH, CTPYKTYpPHBIE
T€HBI, IPOMOTOP, PENPECCOP.

OnuceiBaTh CTPYKTYpy reHOMa

IIPOKAPUOT; XapaKTepUu30BaTh paboTy
MHAYIHOEIBHOTO U PerpeccuoeIbHOro
OIEpOHa.

BbIAenATh CTPYKTYpHYIO U PETYJISITOPHBIE
Y4acTH reHa DyKapuoT.

CpaBHUBATB NIPOLIECCHI IKCIIPECCUN
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J/leMoHCTpaL MU
Ta0auibl ¥ cxembl: «brocuHTe3 Oekay,

«['eHeTHYECKUI KO

I'CHOB Y TIPOKAPUOT U 3yKApHOT.
XapakTepu30oBaTh runore3y onepona (.
’Kaxko0, XK. Mano).

OnuchIBaTh MEXAHU3M TIOIACPIKAHHS
KJICTOYHOTO TOMEOCTa3a

74

OCHOBBI BUPYCOJIOTHH.
NudopmannonHas
ouonorus

Bupycbl — HekJIeTOUHbIE (POPMBI KUZHU U
oOnurarHbie mapa3uThl. CTpOSHUE IPOCTHIX U
CIIOHBIX BUPYCOB, PETPOBUPYCOB,
OakTeprogaros.

VKusnennwiii yuxn JJHK-cooeporcawyux
supycos, PHK-cooeparcawux supycos,
baxmepuoghazos. Obpamuas mpaHcKkpunyus,
pesepmasa, unmezpasd.

BupycHble 3a007€BaHUS YETIOBEKA,
pkuBOTHBIX, pactenuit. CIIN ], COVID-

19, counanbHble 1 MEAULIUHCKUE

POOIIEMBI.

buoungopmamura: unmezpayus u aHau3
Oonvuiux maccusos («bigdata») cmpyxkmypnuix
buonoeuueckux oannvix. Hanomexuonozuu 6
buonocuu u meouyune. Ilpoepammupyemvie
dyukyuu 6enxkos. Cnocobwvt docmasku
nexapcma.

JleMoHCTpaLMU

[Toptpet: /1. Y. IBaHOBCKMIA.

PackpeiBath copepkaHre TEPMUHOB U
TIOHSITHIA: BUPYC, BAPUOH, CEP/ILICBUHA,

Karcug, o0paTHasi TpPaHCKPHUIIIHS,
pPETPOBUPYCHI, OakTeprodar, BUpyc

uMMyHo edumTa yenoseka (BUY),
MIPUPOTHO-0YArOBbIC WH(DEKIIHH.
XapakTepu30BaTh BUPYCHI, PETPOBUPYCHI U
OakTeprodaru Kak BHyTPUKIECTOYHBIX
Mapa3uToOB MIPOKAPUOT U DYKAPHUOT.

W3narath runoTe3sl IBOIIOIIHOHHOTO
MIPOUCXOXKACHUS BUPYCOB.

OnuceIBaTh MEXaHU3M B3aHMOJICHCTBHS BUpYyCa
U KJIETKHU, MH(EKITMOHHBIM BUPYCHBIH MpoIiecc.
XapakTepru3oBaTb MEXaHU3MBbI

BEPTUKATHHON U TOPU3OHTATIBLHOM TIepe1aun
BHUPYCOB; 3a00JICBaHUS

’KUBOTHBIX U PACTEHUIA, BHI3bIBAEMbIC
BHUPYCaMH.

HasbiBaTh BUpyCHBIE 32001€BaHus,
BCTPEUAIOIIUECS Y YeIOBEKa: TPHIIIL,
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Tabunibl U cXeMbl: «[ eHETHYECKUI KOI»,
«Bupyco», «baktepuodarmy.
IlpakTuyeckas pabora

«Co31aHNE MOJIEIN BUPYCa»

KJICIIEBO SHIEATHT, TETIATHT,

COVID-19, CIIUA.

Co0uroath mpaBuiia MOBEICHUS

B OKPY>KaloIIEeH IPUPOTHOM cpefie, Mep

PO UIAKTUKH PACTIPOCTPAHCHHS BUPYCHBIX
3a0o0eBaHui (B TOM YHCIIEe

BUY-undexmmn)

HNToro uyacos 1o Teme

9

8

Tema « 7’ Ku3HeHHBIN UK KJICTKW

8.1

JKW3HEHHBIN UK KIIETKH

1

KJteTouHbIN UKJI, €r0 NEPUOBI U
perynsanus. Uatepdaza u MuTos.
OCcoOEHHOCTH MPOIECCOB,
npoTekaromux B uHTepdase. [lonaroroska
KJIETKH K JIEJICHUIO.

I IpecunTeTnYeCKU
(TOCTMUTOTUYECKUIT ), CHHTETUUECKUH 1
MOCTCUHTETUYECKHUM
(MPeMUTOTUYECKHI) IEPHOIBI
MHTEP(a3bl.

JleMoHCTpaLMU

«MuTo3»

Tabauiel 1 cXeMbl: « KU3HEHHBIN LUK KIETKN,

PackpsiBaTh conep:kaHre TEPMUHOB U ITIOHATHMN:
KJICTOYHBIN LMK, uHTepda3a. Ilepeuncnars
IIEPUO/IBI ’KU3HEHHOIO LIUKJIA KIETKU U
XapaKTepU30BaTh

IIPOTEKAOIINE B HUX ITPOLIECCHI

8.2

Martpuunsiii cuares JTHK.
XpOMOCOMBI

Matpuunsiii cunTe3 JJHK —

CUHTE3,
AQHTUIIAPAIEIbHOCTE. MexaHu3M

perunkanust. [Ipuanuns! pernukannn JJHK:
KOMIIEMEHTApHOCTb, IOJYKOHCEPBAaTUBHBII

PackpsIBaTh coaepkaHre TEPMUHOB U ITOHSATUN:
peruKanys (peayIuiuKanys),
KOMIUIEMEHTAPHOCTh, AHTHUIIAPAIIJIENIBHOCTD,
JIHK-nonumepasa, Tenomepa,
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peruinkanmu JJTHK. Xpomocomel. Ctpoenune
xpomocoMm. Ternomepsl U Teomepasa.
XpoMOCOMHBII1 HA0OP KJIETKU — KAPUOTHII.
JIMTIIOM THBIN U TaTrIONIHBIN HAaOOPBI
XPOMOCOM.

["omosioruynbie XpoMOocoMBlI. [1o0BbIE
XPOMOCOMBI.

/TlemoHCcTpanu

«CTpOeHHE XPOMOCOMY,

«Permukanus JIHK».

O0opynoBaHue: CBETOBOM MUKPOCKOI;
MUKporipenaparsl: «MuUTo3 B KJIeTKaxX KOperika
TyKay.

JlabopaTopnasi pa6ora

«3yyenune xpoMoCOM Ha TOTOBBIX
MUKpOTIpenapaTax»

Tabauibl 1 cxeMbl: « Ku3HeHHBIH UK KIICTKHY,

peIUIMKallMOHHAas BUJIKA, XpOMOCcoMa,
XPOMOCOMHBIN HA00p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHU/Ibl, LICHTPOMEPA,
KapHOTHIIL, FalNIOUIHBIN U AUIIIIOUAHBIN HAOb0P
XpOMOCOM, TOMOJIOTMYHBIE XPOMOCOMBI,
II0JIOBBIE XPOMOCOMBI.

XapakTepu30BaTh CTPOCHUE XPOMOCOM,
KApUOTHIIOB OPIaHU3MOB.

[Iepeunciars npuHIMns! perummkanuu JJHK
U 1aBaTh UM COJIEPKaTEIbHYIO
XApPaKTEPUCTHUKY.

OnwuceiBath MexanusM perukanuu JJHK.
CxemaTtnuecku n300pakaTb CTpOCHHE
MeTapazHON XPOMOCOMBI.

Pa3znuyats XxpoMocombl

Ha MUKpoIipenaparax 1 MUkpodoTorpadpusx

8.3

I[eJ'IGHI/Ie KJIICTKH — MHUTO3

Jlenenue kiaeTku — MuTo3. CTaguyd MUTO3a U
MPOUCXOMASIINE B HUX MPOIECCHI. T UTTBI
MuTO3a. KaprokuHes v HIUTOKUHES.
buonormueckoe 3HaUYCHUE MUTO34.
JleMoHCTpaLMU

Tabauiel 1 cXeMbl: « KU3HEHHBINH [IUKIT

KIeTKN», «CTpoeHne XpoOMOCOM»,

«Pemmukanmsa JJTHK», «Muto3sy.

PackpbIBaTh copiep)kaHue TEPMUHOB U
MOHSATUI: MUTO3, podaza, MeTadasa,
a"agasza, Tenodasa, KapMOKUHE3,
IIUTOKWHE3, BEPETECHO JICIICHUS,
MeTadas3Has IIacTUHKa, 00po3/1a AeTeHUsL.
[lepeuncnsaTh nocnea0BaTeIbHOCTh CTAANN
MHUTO32 U OITUCHIBATh

MPOUCXOISAIINE Ha HUX MPOLIECCHI.
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O0opynoBaHmne: CBETOBOM MUKPOCKOIT;
MuKpornpenaparbl: « MUTO3 B KJIETKaX KOpEeIIKa
ITyKa».

JIabopaTopHas paGora

«Habnronenrne MuTo3a B KJIIETKaX KOHUMKA
KOpPEILKa JIyKa (Ha TOTOBBIX MUKPOIIpENaparax)»

CpaBHHBaTh 0COOEHHOCTH MPOTEKAHUS
MHTO32 B PACTUTEIbHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTMYECKHI CMBICT MUTO3A.
Pasnuuare ctaguu Murosa

Ha MUKpoIpenapaTax 1 MUKpopororpapusx

8.4 | Perymsuus 1 Perynsnus MUTOTHYECKOTO ITUKIIA KIETKH. PackpsIBaTh copep:kaHue TEPMUHOB U
YKU3HEHHOT'O ITMKJIa [TporpamMupyemasi KiieTouyHasi THOesb — MOHSATHU: aronTo3, npoudeparms,
KJIETOK QIIOITO3. I pepeHIpoBKa.

KnerodHoe sapo, XpoMOCOMBI, (DyHKIIMOHAIIbHAS| XapaKTepPU30BaTh PEryIISIIUI0
TCHOMHKA. MHUTOTHYECKOTO LIUKJIA KIETKH.
Mexanuzmul npoaughepayuu, OOBACHATH OUOIOTMYECKUN CMBICIT
ougppepenyuposxu, cmapenus u cubeau Kiemox. | 3arnporpaMMUPOBAHHON KIIETOUHON
«{ugpposas knemka» — buoungpopmamuyeckue | rudenn — amonrosa.
Mooenu PYHKYUOHUPOBAHUSL KIEMKU. YcTaHaBIMBATh B3aUMOCBSI3b MEKIY
JleMoHCTpaIuu rOMEOCTa30M KJIETOK M UX THOeNbIo
TabauIel ¥ cxeMbl: « KU3HEHHBIH IIUKIT KISTKWY,
«CTpoeHre XpOMOCOM»,
«Permukanus [ITHK», «Muto3y

Wtoro yacos 1o teme 6

9

Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»

9.1

OpranusM Kak eIuHOe
LEeJI0€e

1

buonornueckoe paznoodpasue
oprann3mMoB. OTHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUHBIE

PackpsiBath conepxaHue TEPMUHOB U
MTOHSTUIN: OPTaHU3M, OpPTaH, OpPTraHesUIbI,
CUCTEMa OpraHoB, anmnapar,
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OpraHU3MBlI.
OCOOEHHOCTH CTPOSHHUS U
PKU3HEAESTEIbHOCTH OJHOKIETOYHBIX
OopraHu3moB. bakrepuu, apxeu,
0JIHOKJICTOYHBIE TPUOBI, OJHOKIIETOUHBIE
BOJIOPOCIIH, Ipyrue npotuctsl. KonoHuanbHbie
opranusmsel. B3anMocBsi3b yacteit
MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl
1 cucTeMbl opraioB. OpraHu3M Kak eJIMHOe
resnoe. ['omeocras.

/TlemoHCcTpanu

Ta6uuibl ¥ cxXeMbl: «OJTHOKIIETOUYHBIE
BOZIOPOCIHY, « MHOTOKJIETOUYHBIE BOJOPOCIINY,
«bakTepun»,

«IIpocreiimmey, «Opraibl IBETKOBBIX
pacTeHui», « CUCTEMBI OPTAaHOB IMO3BOHOYHBIX
PKUBOTHBIX),

«BHyTpeHHEE CTpOECHUE HACEKOMBIX).
O0opynoBaHmne: CBETOBOI MUKPOCKOTI;
MUKpOIIpEnapaTsl OJTHOKJIETOYHBIX
OpraHN3MOB; )KHBBIE SK3EMILISPBI

KOMHATHBIX PaCTEHU;

repOapuu pacTeHHH pa3HbIX

OT/IEJIOB; BIIAYKHBIE MIPETapaThl >)KUBOTHBIX

(byHKIMOHATBHAS CUCTEMA, TOMEOCTA3.
[TepeuncnsaTh CTPYKTYypHO- (DyHKIMOHAIBHBIE
YaCTHu OJHOKJICTOYHBIX, KOJIOHHAJIBHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OPraHU3MOB.

XapaxkTepu30BaTh 0COOCHHOCTH CTPOCHHUS
N KU3HEACATCIIbHOCTH OJHOKIJIECTOYHBIX
OpraHM3MOB, KOJIOHUAJIBHBIX,
MHOTI'OKJICTOYHbBIX 1 MHOI'OTKaHEBBIX
OpraHHU3MOB.

CpaBHUBaTh MEX]ly COOOM
OJTHOKJIETOYHBIE, KOJIOHHAJIbHBIC,
MHOI'OKJICTOYHBIC 1 MHOI'OTKAHCBbIC
OpraHU3MBI
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9.2

Tkanu pacTeHul

Tkanu pacteHud. TuHIBl  pacTUTEIBHBIX
TKAHEH: oOpa3oBaTeibHas, IIOKPOBHAs,
[IPOBOJAILAs, OCHOBHAS,

MexaHnueckasi. OcOOeHHOCTH CTPOECHHUS,
(byHKLIMH ¥ pacIIOJIOKEHUS TKaHEeH B Opranax
[pacTeHUH.

J/leMoHCTpaLMHU

TaGnuLbl U CXEMBI:

«Txanu pactennit», «Opransl IBETKOBBIX
pactenuii», «Kopuessie cuctembl», «CTpoeHue
cTe0IsY,

«CTpoeHHEe JTUCTOBOM TIACTUHKNY.
O0opynoBaHme: )KUBbIE SK3EMILISPHI
KOMHATHBIX PACTEHH; CBETOBOW MUKPOCKOII;
MuKpornpenaparsl TkaHel. JlabopaTropHas
padora

«I3ydeHne TKaHeW pacTeHUN»

PackpbiBaTh  COfep)KaHUE TEPMHUHOB H
NOHATUI: TKaHb, OSIUACPMHC, MPOOKa,
KOpKa, Jy0, JpeBeCHHa, JPEBECHUHHBIC
BOJIOKHA, JIyOSsIHBIE BOJIOKHA, COCY/IBI,
KaMEHHCTBIC KJICTKH.

XapakTepu30BaTh TUITBI PACTUTEIBHBIX TKAHEH:
oOpa3oBaTeibHast, MOKPOBHAsI, TIPOBO/IAINAS,
OCHOBHAsI, MEXaHUYECKasl; IEPEUUCIISITD
0COOEHHOCTH MX CTPOCHUS M BBIMOIHIEMbIC
byHKIAH

9.3

TkaHuu )KUBOTHBIX U
yeJoBeKa

TKaHU >KUBOTHEIX U YeJIOBEKA. TUIIBI JKHUBOTHBIX
TKaHEH: SOuTeNnanbHasl, COSIUHNUTEIIbHAS,
MblIllIeYHast, HepBHas. OCOOEHHOCTH CTPOCHUS,
(byHKIUI 1 pacmoNoKeHUs TKaHEH B opraHax
PKMBOTHBIX M YEJIOBEKA.

JleMoHCTpaL MU

Ta0uuibl U cxeMbl: « TKaHH JKUBOTHBIXY,

«Ckener YCJIOBCKa»,

((HI/IHIeBapI/ITeJ'H)HaH CHUCTEMAY,

PackpeiBath copepkaHue TEpPMUHOB U
MOHATHUI: IIUTEIINM, CEKPET,

MBIIIEYHBIE BOJIOKHA, HEUPOH, HEHPOTIIHSL.
XapaxkTepru30BaTh TKaHU )KUBOTHBIX U
YyeJioBeKa: AIUTEeInalibHasl,
COEMHUTEIIbHAS, MbIIIEYHAs, HEPBHAS;
MIEPEUYHCIATh OCOOEHHOCTH UX CTPOSHUS U
BBHITIOTHSIEMbIE (DYHKITUU
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((KpOBeHOCHaSI CUCTEMAY,

«Koxa», «MpIIeyHast CucTemMay.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpenapaTsl TKAHEH.
JlaGopaTtopnas padora

«M3yueHne TkaHen KUBOTHBIX»

«JlpIxarenpHas cucremay, «HepBHas cucremay,

9.4

Opraunbl. Cuctemsl
OpraHoB

Opransl. BereratuBubie u

reHEepaTUBHBIE OpTraHbl PACTCHUH.

OpFaHI)I U CUCTCMbI OpFaHOB JKNBOTHBIX U
yesioBeka. OyHKIUU OPraHOB U CUCTEM
OpraHoB.

/TlemoHCcTpanu

Tabauiel U cxeMbl: «OpraHbl IBETKOBBIX

pacTeHuin», «KopHeBbIE CHCTEMBI»,
«CTpoeHue crTediusn»,

«CTpOoeHHE JIMCTOBOM TUIACTUHKI,
«CKeJIeT YeJoBeKay,
«IInmeBapuTenbHas cucremar,
«KpoBeHocHast cuctemar,
«/JlpIxarenbHast cucreMay,
«BpraenurenpHas cucremay, «HepBHas
cUCTeMa», « DHJIOKPUHHAS CHCTEMAY.
O0opynoBaHue: )KUBbIE YK3EMILISIPBI
KOMHATHBIX pPacTeHHUIL; repOapun
[pacTeHUI pa3HbIX OTJEIIOB; CKEJIEThI

PackpsIBaTh conepkaHue TEPMUHOB U
NOHSTHI: OpraH, KOPeHb, M00eT, BETOK,
IUIOJI, CEMS, TIOJIOBBIC JKEJIE3bl, TIOJIOBBIC
NPOTOKH, KOITYJISITUBHBIC

OpTaHbl, CUCTEMbI OPTaHOB.
XapaKkTepu30BaTh BEr€TaTHBHEIC U
reHepaTHBHBIC OPTaHbl PACTEHUH,
COMATHYECKHE U PETYISITOPHBIE OPTaHbI
’KMBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH MX
CTPOCHUS U BHITIOTHAEMBIC (DYHKITUH.
YcTaHaBiIMBaTh B3aUMOCBS3H MEXKILY
CTPOCHUEM OPTAHOB M UX (DYHKITHSIMH.
PaznuuaTh BUJIBI TKAHEH, OpraHbl U
CHCTEMBI OPTaHOB, B TOM YHCIIC YEJIOBEKA,
Ha MUKpOIIpenaparax, BIaKHBIX
npemnaparax, repoapusx u
MUKpopoTOorpadusx, Tabauax, MoAEIIX 1
MYJISDKAx
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MO3BOHOYHBIX; KOJUIEKIIUN OECTI03BOHOYHBIX
PKMBOTHBIX; BIIQXKHBIE [IPENapaThl )KUBOTHBIX,
CKEJIeT

yeIoBeKa.

JIaGopaTtopnas padora

«3y4yeHne opraHoB LIBETKOBOT'O PACTEHUS

9.5

Omnopa tena
OpraHu3MOB

Onopa tena opranu3zMoB. Kapkac

pacteHuii. CKeneTbl OJHOKJIETOUYHbIX U
MHOTOKJIETOYHBIX KUBOTHBIX.

Hapy>xHblil 1 BHyTpeHHUI ckeneT. CTpoeHue u
TUIIBI COEMHEHUSI KOCTel. JleMoHCTpanu
Tabauiel U cxeMbl: «CTpoeHue cTeds»,

«CTpOeHHUE JTUCTOBOM TUIACTHHKHY,
«CKeJIeT 4eI0BeKay.

OGopy/n0BaHHe: CKEICThI TO3BOHOYHBIX;
BJIOKHBIC TIPENapaThl )KUBOTHBIX; CKEJIET
YETI0BEKa; PAKOBUHBI MOJLTFOCKOB;
KOJIJICKITHM HACEKOMBIX, UTJIOKOYKUX

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
OTIOPHBIE CUCTEMBI, 000JIOUKH KIIETKH,
(bubpHILIBI, KapKac, HAPY>KHBIH CKEIeT
(XUTHUHOBBIN TTOKPOB),

TUAPOCTATUUYECKUN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JIJTMHHBIE, KOPOTKUE, TIJIOCKHUE),
COEIMHEHUS KOCTEH, HEMOABUKHBIE (ILIBHI),
[I0JIyTIOJIBUXKHBIE, IOJIBUKHbBIE

(cycTaBbl), OTAEIBI CKEJIeTa MO3BOHOYHBIX
JKUBOTHBIX: YEPETl, OCEBOM CKEJIET
(MTO3BOHOYHUK, IPy/IHAs KJIETKa, XOpAa),

mosica KOHEYHOCTEHN, CBOOOIHBIE KOHEYHOCTH.
OnuceiBaTh  HapyX HBIM W BHYTPEHHUI
CKEJETbl JKUBOTHBIX, CTPOCHHE U THUIIbI
COEMHEHMS KOCTEH.

VYcTaHaBnuBaTh  B3aMMOCBS3M  MEXKAY
CTPOEHHEM OIIOPHBIX CUCTEM U UX

GYHKIUSMU B OpraHu3Me.
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CpaBHHMBATh CTPOCHUE OMOPHBIX CUCTEM
pacTeHUH U )KUBOTHBIX

9.6 | JBmxenue J[BH>KEHHE OpPraHU3MOB. [[BH>KEHUE PackpsIBath cozepkaHue TEPMUHOB U
OPTraHUu3MOB OJTHOKJICTOYHBIX OpPraHU3MOB: aMEOOUTHOE, MMOHATUH: IBMKEHHE, JBUTATCIILHBIC
PKTYTUKOBOE, PECHUYHOE. OpraHeJlIbl, IBUKEHHUE MPOCTEUIINX
JIBr>keHME MHOTOKJIETOUHBIX PACTCHUM: (am&OouIHOE, KTIYTUKOBOE, PECHUYHOE),
TPONU3MBI U HACTUU. JBYKEHUE PACTEHUH (TPOMU3MBI, HACTUN),
J[BH>K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX U MBIIICUHEIC
YeIIOBEKa: MbIIIeyHas cucreMa. Pedrekc. CHCTEMBI (CokpaTtuTeNnbHbBIE  BOJIOKOHIIA,
CKeJIeTHBIC MBIIIIIBI M KX padoTa. KOKHO-MYCKYJIbHBI ~ MEIIOK, CKeJIeTHas
J/TlemoHCcTpanmu MYCKYyJaTypa), CKeJIeTHas! MBIIIIA
Tabuauibl ¥ cxeMbl: «OIHOKIECTOUHbIE (MBIIIIEYHOE BOJIOKHO, MHO(GUOPHILIA), BHICIITHE
Bogopociny, «[Ipocreriimey, JIBUTATEJIHHBIC IICHTPBI, PA00Ta MBIIIIIT
«CTpOCHI/Ie MBIIIIED, «K MBITIIEYHAs CUCTEMaY (IlBI/IFaT cJIbHas, COMaTH‘leCKaﬂ), MBINICYHOC
YTOMJICHHUE.
XapakTepru3oBaTh BUbI IBUKEHUS
OJHOKJIETOYHBIX 1 MHOTOKJICTOUHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIIBI U UX
paborty.
VYcranaBnuBaTh B3aUMOCBSI3b MEXTY
CTPOECHHUEM OITOPHBIX CUCTEM U
JBH>KEHUSMH OPTraHU3MOB
9.7 IIuranue opranu3MoB IIuranue opranusmos. llormomenue Boabl, PackpeiBath copepxanue TEpMUHOB U

YIJIEKHUCIIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
[PACTEHUSIMH.
[lutanue >KUBOTHBIX.

MOHATHI: TUTAHUE, TUIIEBAPECHUE,
MUILIEBAPUTEIbHBIC BAKYOJIU, KUIIEYHAS
MOJIOCTh, MMUIIIEBAPUTEIbHAS TPYyOKa,
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BHYTpUII0I0CTHOE u BHYTPHUKJIETOUHOE
[UIICBAPEHUE. [Tutanue ITO3BOHOYHBIX
PKUBOTHBIX. OT/IEIBI

MUIIEBAPUTEIBHOIO TPAKTA.

I InmeBapuTEIbHBIC JKEIIE3bI.

[ TnmeBapuTenbHas CUCTEMA YEJIOBEKA.
J/leMoHCTpa MU

TaGnuIbl U CXEMBI:

«KuI1euHonoa0cTHeIEY,

«I[IumeBapurenbHas cuctemay, «CxeMa MuTaHus
[paCTEHHIN».

O0opynoBaHue: )KUBbIE 3K3EMILIAPbI
KOMHATHBIX PACTEHUI; 000PYI0BaHUE IS
IMTEMOHCTPALIMKY [TOYBEHHOI'O U BO31YLIHOTO
MATAHUS PACTEHUH, paCIIETUICHUS Kpaxmaia u
0enKoB o1 ielicTBHEM (PepMEHTOB

MUIICBAPUTETBHBINA TPAKT,
MTUIICBAPUTETBHBIC JKETIE3bI,
MUIICBAPUTETHHBIC COKH.

XapakTepu3oBaTh  NMHTAHWE  JKUBOTHBIX;
BHYTPUIIOJIOCTHOE W  BHYTPHKJICTOYHOE
MUIICBapCHHUE.

Pasnuuare Ha u300paxeHusx (cxemax,
TabIuIax, MyJsbKax) OTAeIb
MUIICBAPUTEITHHOTO TPAKTA U
MUIIEBAPUTEIbHYIO CUCTEMY YEIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB MMUIICBAPCHUS

9.8

I[BIXaHI/Ie OpraHnu3sMoB

JIp1xaHue opraHu3MoB. JIpIXaHHE paCTEHUN.
/Iprxanue xuBoTHBIX. udy3us razos uepes
MOBEPXHOCTh KIETKU. KoKHOE IbIXaHue.
/Ip1xaTenpHas moBepxHocTh. JKabepHoe u
NMEro4yHoe npIxaHue. J{pIxaHne No3BOHOYHBIX
PKUBOTHBIX U YeJIOBEKa. DBOJIIOLIMOHHOE
YCII0)KHEHHE CTPOEHUS JIETKNUX TO3BOHOYHBIX
PKUBOTHBIX.

/IpIxaTenpHas cucTeMa 4eloBeKa.

PackpriBaTh copep:kaHne TEPMUHOB U TIOHATHUI:
nbixaHue, 1uddy3us, KOKHOE JbIXaHUE, OpraHbl
JbIXaHMUS,

JIbIXaTeNbHbIE IBUKEHUS, IbIXaTeIbHbIN LIEHTP,
JIErovYHbIe 00BEMBI, KU3HEHHAS EMKOCTh
JETKUX.

XapakTepHu30BaTh JbIXaHUE PACTEHUM;

JBIXaHWE KUBOTHBIX U YEJIOBEKA.

OnuceIBaTh 3BOJIIOLIMOHHOE

YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHn3M BEHTUIISIUAH JETKUX Y ITHL] U
MJICKOTTUTAIOMIMX. Perysamnus qpixanusi.
JIpIxaTenbHbIe OOBEMBI.

/lemoHCcTpauMu

Ta0uHIbl ¥ CXEMBI: «JIpIXaTeIbHAS CUCTEMa).

O6opynoBanue: 000py1I0BaHUE JTsI
ITIEMOHCTPALIMU ONILITOB

[0 U3MEPEHUIO )KU3HEHHON EMKOCTH

ITErKyX, MEXaHU3Ma JbIXaTeIIbHBIX ABKCHUI

MMO3BOHOYHBIX KUBOTHBIX.
PaznuuaTh Ha M300pakeHUAX (CXeMax,
TabyInLax, MyJsbKax) IbIXaTeJIbHYI0 CUCTEMY
4eJloBeKa.

OnuceiBaTh MEXaHU3M BEHTUJISALIUMU JIETKUX
y OTUL U MJIIEKOIUTAIOIUX. Y CTAHABJINBATh
B3alMOCBS3U MEX]ly CTPOEHUEM OpPIaHOB
JBIXaHUS U UX QYHKIHUSIMHA B OpraHU3Me

9.9

TpancnopT BeecTB y
OpraHU3MOB

TpaHCIIOPT BEIIECTB Y OPraHU3MOB.
TpaHcriopTHBIE cucTeMBI pacTeHui. Tpancnopt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas1 cucteMa u
e€ opranbl. KpoBeHocHas cuctema
[M03BOHOYHBIX )KUBOTHBIX U yesoBeka. Cepale,
KPOBEHOCHBIE COCYIbI M KpOBb. Kpyru
KpOBOOOpAIeHHsI. DBOJIIOLUOHHbBIE
YCJIO)KHEHHSI CTPOEHUSI KPOBEHOCHOW CHUCTEMBI
MMO3BOHOYHBIX KUBOTHBIX.

Pabota cepaia u e€ perymsiusl.
JleMoHCTpaL MU

Tabauie! U cxeMbl: «Oprasbl IBETKOBBIX

pactenuii», «KopHEeBbIE CUCTEMBDY,
«CTpoeHue cTeds»,

«CTpoeHue JTUCTOBOM MIIACTUHKNY,

PackpeiBaTh coaiepkaHuE TEPMUHOB U
MOHSATUI: TPAHCIOPT BELIECTB, TPAHCIOPT Y
pacTeHuii, KPOBEHOCHAs CUCTEMA
KUBOTHBIX, KPOBb, I1J1a3Ma, (JOPMEHHbBIE
AJIEMEHTBI, KPOBOOOpAIlEHUE, KPYTH
KPOBOOOPAIIEHHUS, CEPICUHbIIN LUK,
nuMdoobpaienue, mumda,
TuMGbaTHIECKHE COCY/IBI,
nuMaTHIECKHe Y3IIbl, BHYTPEHHSISI Cpeia
OpraHusma.

XapakTepHu30BaTh TPAHCIIOPT BEIIECTB Y
pacTeHui U OECIIO3BOHOYHBIX JKUBOTHBIX.
OnunceIBaTh KPOBEHOCHYIO CHCTEMY

JKHUBOTHBIX U YC€JIOBCKA.
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((KpOBeHOCHaSI CUCTEMAY,

((KpOBCHOCHBIG CHUCTCMBI IIO3BOHOYHBIX
PKHMBOTHBIX)

PaznuuaTh Ha M300pakeHUAX (CXeMax,
TabIUIaX, MyJIsKaX ) KPOBEHOCHYIO U
TUM(ATHIECKYIO CHCTEMY YeJIOBEKa.
YcraHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHUEM OPTaHOB
KpOoBOOOpaIieHus: ¥ uX QyHKIUIMU

B OpraHu3Me

9.10

Briienenue y opranuzMoB

Beiaenenue y opranu3MoB. Beiienenue y
pacTeHuii. Beiienenue y ;KuBOTHBIX.
CokpaTuTenbHble Bakyosd. Oprassl
BbIeeHUA. PUabTpanus, CeKpenns u
0OpaTHOE BCaChIBAHUE KAK MEXAHU3MbI paOOThI
OpratoB BbieneHUs. CBsA3b OJOCTH TEJA C
KPOBEHOCHOM U BBIIEIUTEIBHON CUCTEMAMM.
Briaenenue y 103BOHOYHBIX )KUBOTHBIX U
uenoBeka. [louku. Ctpoenue u
(yHKIIMOHMpOBaHUE HE(POHA.

O0pa3oBaHre MOYH Y YEJIOBEKA.
JleMoHCTpaLMU

Tabauie! v cxembl: « BeraenurenbHas cuctemMar

PackpeiBaTh cofiepkaHuE TEPMUHOB U
MIOHSTHUN: BBIICIIEHUE, T'yTTallUs, JINCTOMNA,
COKpAaTUTENIbHbBIE BAKYOJIU, U3BUTHIE
KaHaJbIbl, 3BE314aThIC KIIETKH,
BbIJIETIUTENIbHBIE TPYOOUKH, MaJIbIIUTUEBI
COCY/Ibl, I0YKH, MOYETOYHHK, MOYEBOU
IIy3bIpb, HEPPOH, MOYA.

XapakTepHu30BaTh IPOLIECC BBIACIEHUS Y
pPacTeHUH U KUBOTHBIX.

Paznuuath Ha M300pakeHUsAX (cxemax,
TabnLax,  MyJsDKax)  BbUICITUTENIbHYIO
CHUCTEMY YE€JIOBEKA.

OnuceiBaTh MEXaHU3M (PYHKIIMOHUPOBAHUS
He(poHa; porecc 00pa3oBaHUS MOYH.
YcTraHaBiIMBaTh B3aUMOCBSI3H MEXKIY
CTPOEHHEM OPraHOB BBIJCIEHUS U UX
GYHKIUSIMU B OpraHu3Me
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9.11

3amuTa y OpraHu3smMoB

3amura y opraHu3MoB. 3alluTa

Y OTHOKJIETOUYHBIX OpraHu3MoB. Criopsl
OakTepuil ¥ IMUCTHI TPOCTCUIIINX.

3amuTa y MHOTOKJIETOYHBIX PACTCHHUH.
KyTtukyna. CpencrBa IaCCUBHOM U XMMHUYECKOM
3auThl. DUTOHIUIBL.

3amuTa y MHOTOKJIETOUYHbIX KUBOTHBIX.
[ToKpOBBI ¥ X MPOU3BOAHBIE. 3aAINUTA
opranusma ot 6ose3Heil. UMMyHHas

cucrema

yesioBeKa. KiieTouHbIi U ryMOpaibHbIN
MMMYHUTET. Bpoxx1€HHBIN 1

MprOOPEeTEHHBIN CrIeNU(pUIECKUI IMMYHHUTET.
Teopus KIOHaIBHO- CEIEKTUBHOIO UMMYHMTETA
(IL. Opaux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETH OPraHU3MOB.

Posb BpOXKAEHHOTO UMMYHHUTETA

B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.
JleMoHCTpaLMU

Talnuibl u cxembl: «Koxay,

«MMmmyHUTET?, «CTpOEHUE CTEOIISN,
«CTpoeHue TMCTOBOM IIIACTUHKN

PackpeiBaTh copepkaHUEe TEPMUHOB H
MOHATUI: Karcyia, »JHIOCIOpa, IIHCTa,
KYTHKYJIa, CPEJCTBA TACCUBHON

3alIHTHI, CPEJCTBA XUMUYECKOH 3aIUThI,
KOXXHBIC TIOKPOBBI, UIMMYHHTET, UMMYyHHAS
crcTeMa, aHTUTeH, aHTUTEIIO.
XapakTepu30BaTh BUIbI 3AIIUTHI

Y OJTHOKJICTOYHBIX H MHOTOKJICTOYHBIX
OpraHHM3MOB.

OnuchIBaTh CTPOCHUE KOXKHBIX TOKPOBOB U
WX MPOU3BOJHBIX. Paznudats Ha
M300pakKeHUAX (CXeMax, TabJIuIax, MyJIshKax)
OpraHbl HIMMYHHOM CHCTEMBI YEJIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKY
CTPOCHHEM OPTaHOB 3aIUTHI H UX
GYHKIIUSIMU B OpraHU3Me

9.12

Pazapaxxumocts u
peryusuus
Yy OPTaHHU3MOB

Pa3apaknMOCTh U pEryIIsIys

y OpranusmoB. Pa3npaxxumMocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxxumocTts n perynsuus

PackpeiBath copepkaHie TEPMUHOB U
MOHATHI: pa3IpakUMOCTb, PETYJISLNS,
TaKCHChI, POCTOBBIE BEIIECTBA
(aykcHHBI), HEpBHAs CUCTEMA,
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Y pacTeHuii. POCTOBBIE BELIECTBA U UX 3HAYEHUE.
HepsHas cucrema 1 pedaeKTopHas perysuus y
PKUBOTHBIX. HepBHas cucrema u €€ OTaensl.
DBOJIFOLIMOHHOE YCIIOKHEHUE CTPOCHUS
HEPBHOMU

CUCTEMBI Y dKUBOTHBIX. OTIENBbI TOJJOBHOTO
MO3Ta TT03BOHOYHBIX KUBOTHBIX. Pedexc u
pedekTopHas 1yra. be3ycinoBHbIE U yCIIOBHBIE
pedIIeKCHI.

['ymopasibHas peryJisius U 3HI0KpUHHAas
CHUCTEMa KUBOTHBIX U 4esioBeka. JKeessl
SHIOKPUHHOU CUCTEMBI U UX TOPMOHBI.
JlerictBEe ropMOHOB. B3anMOCBsI3b HEPBHOM

1 SHIAOKPUHHOU cucteM. [ unoranamo-
runoguszapHas cuctema.

JleMoHCTpaLMU

[Toptpert: U. I1. ITaBnoB. Tabauiiel u

cxeMbl: «CTpoeHHE THAPBD»,

«CTpoeHue miaHapumny,

«BHyTpeHHee CTpOeHUE JOKIEBOTO YEPBS»,
«HepBHas cuctema prio»,

«HepBHas cucrema JIArymKmn»,

«HepBHas cucrema

MpecMbIKaomuxcs», «HepeHas

peduexTopHast perynsus, pediexc,
peduexTopHas nyra, HepeaHUA Mo3r,
IIPOMEKYTOYHBIN MO3T, CPEAHUI MO3T,
MO3KEUYOK, IIPOAOITOBaTBIA MO3T,
BEreTaTHBHAsI HEPBHAS CUCTEMA,
ryMOpajbHas peryJsiius, TOPMOHBI,
SH/I0KpUHHAs CUCTEMA, TUIIOTaIaMO-
runogu3apHasi CUCTEMA.

XapakTepu30BaTh pa3IpakuMOCTb y
OJITHOKJIETOYHBIX OPraHU3MOB U
PedIICKTOPHYIO PETYIISIIIO

Y AKUBOTHBIX.

PaznmuaTh Ha N300paKEHHUSX (CXeMax,
TabIuIax, MyJsKaxX ) HEPBHYIO CUCTEMY U €€
OTJIEJIBI; OTAENBI TOJIOBHOTO MO3ra
II0O3BOHOYHBIX )KHUBOTHBIX.

OnuceIBaTh F'yMOPAIbHYIO PETYJIISLUIO Y
KUBOTHBIX.

Pa3znuyars Ha M300pakeHUsAX (cxemax,
TabIUIax, MyJIskKax) SHAOKPHHHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

HaspiBath xkene3sl 3HTOKpUHHOU

CHCTEMBI YeJIOBEKa U BbIpa0aThIBAEMbIE UMH
TOPMOHBI.

OnuceIBaTh 1€MCTBHE TOPMOHOB.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKLY
CTPOEHHEM OPraHOB HEPBHOM U
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cucreMa ntuiy, «HepBHas cucrema
MJIEKOMTUTAIOIMNX», « HepBHas cuctema
YeJI0BEKa», « JHJIOKPUHHASL CUCTEMaY,
«Pedmnexcy.

O0opynoBaHue: MOJI€JIA TOJIOBHOI'O MO3ra
PA3IMYHBIX KUBOTHBIX

SHJIOKPUHHOW CUCTEM U UX QYHKLHUSMH B
OpraHu3Me.

XapakTepu30BaTh 3BOIIOLUOHHOE
YCIIO)KHEHHE CTPOCHUS HEPBHOM
CUCTEMBI Y KUBOTHBIX

HToro uyacos 1o Teme 17
10. Tema «PASMHOXEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3sMHOKEHUS 1 DopMBI pa3MHOKEHHUST OPTraHU3MOB: OeCcIooe PackpsiBath conepkaHue TEPMUHOB U
OpraHW3MOB (BKJTIFOUAst BETE€TATUBHOE) M MOJI0BOE. Buipl MOHATUI: pa3MHOXEHHUE, TIPOCTOE JICTICHUE,

OecIoJIoro

[Pa3MHOXEHHUS: TOYKOBAHUE,

cropyJisinus, (parMeHTanus,

KJIOHUPOBAHUE.

JleMoHCTpaLMU

Tabuuiel ¥ cxeMbl: «BeretaTuBHoe
pa3sMHOXKeHUe», « Turbl 6ecroaoro
[Pa3MHOKEHUsD», «Pa3zMHOXKeHue
XJIaMHIOMOHABD, « Pa3MHOKEHNUE SBIIICHEBD,
«Pa3MHOXKeHHE TUAPBD)

MIOYKOBAHKE, CIIOPYJISINS, BEr€TaATHBHOE
pa3sMHOXEHUE,

(bparmMeHTans, KJIOHUPOBaHUE, TAMETHI,
CIIepMaTo30M/]1 (CriepMuil), SHIEKIeTKa, 3UroTa,
KOHBIOTAITHSL.

[lepeuncnsats ocoGeHHOCTH OEcronoro u
MI0JIOBOTO Pa3MHOKEHHSI OPraHU3MOB.
XapakTepu30BaTh CyIIHOCTb U (POPMBI
0ecrosoro pa3sMHOXKEHUS! OPraHU3MOB;
OMOJI0rMYecKoe 3HaYeHHe OeCIonoro
Pa3MHOKEHHUS.

Pasnuuate criopy kak

CIELUAIN3UPOBAHHYIO KIIETKY,
npeIHa3HAuYSHHYIO JIJIsl OECIIONoro
Pa3sMHOXKEHHUs, ¥ CIIOPBI OAKTEPHIA.

OOBACHATD MPEUMYLIECTBA [IOJIOBOTO
pa3sMHOXKEHHUs HaJ OECIIOTIBIM.
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PackpsIBaTh poJIb KIIOHUPOBAHHUS
B CEJICKLIUU U CEIbCKOM X031CTBE

10.2

IlosnoBoe
Pa3MHOKEHHUE.
Meiios

[TonoBoe pazmHoxeHUE. [10710BbIE KIIETKU, WX
rametsl. Meito3. Ctaguu Meiiosa. IloBenenue
XPOMOCOM

B Meito3e. Kpoccunrosep.

buonoruyeckuii CMbICT M€i03a 1

[MOJIOBOTO TIporiecca. Meio3 u ero MecTo

B )KH3HCHHOM ITUKJIC

OpraHU3MOB.

J/leMoHCTpaLMHU

Tabuuikl ¥ cXeMbl: «Meiio3y,

((XpOMOCOMLI))

PackpsiBath cosiepkaHue TEPMUHOB U
MOHATHI: Mel03, OUBaJICHTHI, KPOCCUHTOBED,
MHTEPKUHE3, HE3aBUCUMOE PACIIPE/IETICHUE;
KPOCCHHTOBEp.

PaznmuaTh Ha N300paKEHHUSX (CXeMax,
TabJIMIIax ) ¥ MUKPOIpernapaTax 3pebie
MOJIOBBIE KJIETKH MJICKOTIUTAIOIIUX U OPTaHbl
Pa3MHOXKEHHUS BBICIIIUX

pacTeHUH.

PackpsIBaTh CynHOCTH MEH034,
XapaKkTepU30BaTh €ro OTJCIIbHBIE CTAINU.
Omnpenenars MecTo Meiio3a

B )KU3HEHHBIX [IUKJIAX PA3TUIHBIX
OpPTraHU3MOB.

OOBACHATH OMOIOTUYECKUI CMBICTT
KPOCCHUHTOBEPA, OMTUCHIBATH €T0 MEXAHH3M.
CpaBHMBaTh MEHO3 C MUTO30M; Pa3IN4aATh
OTJIETTbHBIE UX CTA/IUH

Ha MUKpoIIpenaparax 1 n300pakeHUsIxX
(cxemax, TabnuIax).

PackpbiBaTh HBONIOIIMOHHOE 3HAYEHHE
MTOJIOBOTO Pa3MHOXKEHHS OPTaHU3MOB
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10.3

I"ameTorenes.
O6pa3oBaHue u
pa3BUTHE MOJIOBBIX
KJICTOK

I IpensaponbieBoe passutue. 'amerorenes y
KUBOTHBIX. [losoBble xene3bl. OOpazoBaHue U
jpa3BUTHE NIOJIOBBIX KiIeTOK. CriepmMaToreHes u
ooreHe3. CTpoeHHe MTO0JIOBBIX KIETOK.
O110J0TBOPEHNE U IMOPUOHATILHOE Pa3BUTHE
PKUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS:
Hapy>KHOE, BHyTpeHHee. [lapTrenorenes.
/TlemoHCcTpanu

TaOnuibl U cxeMbl: «l'ameTorenesy,

«CTpoeHHE STUIIEKIIETKHA U CTIEPMATO3011ay.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnaparsl SUIEKIETOK U
CIIepMaTO30H/I0B.

JlaGopaTopuas padora «l3yuenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

PackpeiBaTh copepkaHue TEPMUHOB U
HOHATHUIL: raMEeTOreHe3, ClIepMaTOreHes,
OOI€HE3, CEMEHHUKHU, TMUHUKH,
CIIEpPMAaTOrOHMHU, CIIEPMATOLUTHI,
CIiepMaTUbl, CIIEPMATO301/Ibl, OOTOHUH,
OOLIMTBI, NOJISIPHBIE TEJbLIA, AHIEKIIETKA,
aKpocoMa.

[lepeuncasaTs cTainu raMeToreHesa y
KUBOTHBIX.

OnuchIBaTh NpOLECC FraMETOreHe3a u ero
MIEPUO/Ibl, CTPOCHHE MTOJIOBBIX KJIETOK.
PaznuuaTh 0COOEHHOCTH criepMaToreHesa u
OOreHe3a.

OnuchIBaTh NPOLIECCH OCEMEHEHUS U
OILJIOIOTBOPEHUS, pa3HbIE BApUAHTHI
IapTEeHOreHe3a

10.4

WNHunuBuayanpHOE pa3BUTHE
OPTraHU3MOB —
OHTOI'€HE3

VHBHyanbHOE pa3BUTHE
OpraHU3MOB (OHTOT'EHE3).
OMOPHOJIOTHS — HAyKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — oOna u3
2NIaBHBIX NPOOIEM IMOPUOTIOLULL.
Konyenyus mopghoeernos u mooenu
mopgozenesa. Cranuu sMOpuoreHe3a

PKUBOTHBIX (Ha MpUMeEpe JISTYIIKH).

PackpsiBaTh coniepkaHue TEPMUHOB U
MOHSATHI: OIJIOIOTBOPEHHE, 3UTOTA,
61acTomep, aKpOCOMHasl PeaKILus,
IIPOHYKJIEYC, TapTEHOTEHE3,
sMOpHorenes, Apodienue, 6nacryna,
MOpYJIa, TacTpyJia, HelpyJa,
OpraHoreHes, SKToJIepMa, Me30epMa,
SHTOJ/IEpMA, IIeJIOM, HEpBHAsI TpyOKa,
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Jlpobnenue. Tunsl gpoOieHus.
/[emepmunuposanuoe u HedepMUHUPOBAHHOE
Opobnenue. Bracmyna, munvl d1acmyn.
OcoOeHHOCTH JPOOICHUS MIIEKOIIUTAOIIUX.
3apOIbIILIEBbIE JINCTKU (TacTPyJISALus).
3akJiajika OpraHoB U TKaHEH U3
3apOIBIIIEBBIX

NMMCTKOB. B3anmMHoe BiausiHUE YacTeil
[PA3BUBAIOIIIETOCS 3apoibliiia (SMOpHOHAIbHAS
MHAYKIMS ). 3aK1a/IKa [1aHa CTPOSHUS
PKHBOTHOT'O KaK Pe3yJIbTaT UePAPXUUECKHUX
B3auMOJCUCTBUI reHoB. Biusaue

Ha SMOPHOHATBHOE PA3BUTHE PA3TMIHBIX
(haKTOPOB OKPYIKAIOIIEH CPEIBL.
J/leMoHCTpa MU

[Toprpert: X. [lIneman.

Tabauirel u cxeMbl: « OCHOBHBIE CTaIUN
OHTOTCHE3a.

OoopynoBanune: Mmoaenb «L ki

PA3BUTHS JISITYIITIKI

Xopaa, kuieyHas Tpyoka. Onpenensitsb
SMOPHOHAJILHBIN IEPUOJT PA3BUTHUS
OpraHu3Ma M ONHCHIBATH OCHOBHBIE
3aKOHOMEPHOCTHU Apo0seHus — o0pa3oBaHue
OJTHOCJIOMHOTO 3apOIbIIIa — OJIacTyJIbI;
3aBUCUMOCTh X0J1a IpO0JICHUS

OT KOJIMYECTBA JKEJITKA B SIMIICKIIETKE;
racTpyJIALUIO U OPraHOTeHe3.

OOBsicHATD dTarbl AU HepeHITUPOBKU
TKaHel, 00pa30BaHMsI OPraHOB U CUCTEM
OpTaHoB.

XapakTepru3oBaTh PETYIISILUIO
SMOPHOHAIBHOTO Pa3BUTHSA;
J€TePMUHALINIO U SMOPHOHAIIBHYIO
WHIYKITUIO; TEHETHYECKUI KOHTPOITh
pa3BUTHSL.

OO60CHOBBIBATH BPEIHOE BO3/ICUCTBUE
Ta0AaYHOTro JIbIMa U AJIKOTOJIS HA X0
SMOPHOHAIEHOTO U TIOCTIMOPHOHAIBHOTO
pa3BUTHSI OpraHU3Ma YeJloBeKa

10.5

Poctn Pa3BUTHUC KUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTamOpuonanbHbIi nepuo. [psmoe u
HENPSIMOE Pa3BUTHE.

Pa3Butre ¢ Mmeramopgo3oM

PackpbiBaTh conep:kaHuEe TEPMUHOB U
MOHSTUI: OHTOTEHE3, TOCTAMOPUOHATIEHOE
pa3BUTHE,

MeTamop$ 03, THIMHKA, POCT, CTApEHUE,
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y 6€CITO3BOHOYHBIX ¥ IO3BOHOYHBIX KUBOTHBIX.
bronornueckoe 3Ha4€HUE MPSAMOTO U
HEIPSIMOTO Pa3BUTHS, UX PACTIPOCTPAHCHUE B
npupoje. Tunsl pocta )KUBOTHBIX. DaKTOpPHI
PETryJISILIUUA POCTA )KUBOTHBIX U YEJIOBEKa.
Ctaguu nocTAIMOPHUOHATILHOTO PAa3BUTHUA Y
PKUBOTHBIX U uesoBeka. [leproibl oHTOreHesa
yesioBeka. CTapeHue U CMEPTh Kak
Ouonoruyeckue npoueccsl. JleMmoncrpauun
Tabmuiel u cxeMbl: «[Ipsmoe u Henpsmoe
pasButue», «Pazpurtue

MalCKOro xyka», «Pa3BuTue capanum»,
«Pa3BuTHE IATYIIKN.

IIpakTnyeckasi pabora

«BpIsiBIEHNE TPU3HAKOB CXOCTBA 3apOAbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

CMEpTh.

XapakTepu30BaTh MOCTIMOPHUOHATBLHBIN
MIEPHOJ] PA3BUTHS OpraHU3Ma U €ro OCHOBHBIC
(bopMmBL.

XapakTepu30BaTh NPSIMOE Pa3BUTHE U €TO
MIEPHO/IBI.

W3narate copepikaHue TCOPUN CTapeHUs
OpPTraHHU3MOB.

OOBACHATH OMOJIOTHYECKHI CMBICIT

pa3BuTHs ¢ MeTaMop(h030M

10.6

Pa3zmHOXeHue u
pa3BUTHE PACTECHUI

Pa3MHOXEHNE U pa3BUTHE PACTEHUM.
["ameroduTt u cnopogut. Meiio3 B
PKU3HEHHOM LIMKJIE PAaCTEHUM.
O6pa3oBaHue crop B IIpoliecce Meiio3a.
['ameTorenes y pacTeHHil.
O110J0TBOPEHHE U PA3BUTHE
[PACTUTENIBHBIX OPraHu3MOB. /[BoitHOE
OIUIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpeiBaTh coaepkaHuE TEPMUHOB U
MOHATHI: raMeTo(UT, CIOpouT,
aHTEpUINH, APXETOHUH, 3aPOCTOK,
MEracrnopa, 3apOoJAbIIIEBbIN MENIOK,
CUHEPIH/Ibl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILJIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, Mepuo/ibl OHTOreHe3a
LBETKOBBIX PACTEHUIA.
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CEMEHU.
MexaHu3Mbl pEryJISIUUA OHTOTEHE3a Y
[PACTEHUH U KUBOTHBIX.

/lemoHCcTpauMu

[Toprper: C. I'. Hapammun. Tabauiist u
CXEeMBI: «J[BOMHOE OIIJIOIOTBOPEHUE Y
[IBETKOBBIX pacTeHUi», «CTpoeHue

CEMSIH OJIHOJIOJIbHBIX U ABYAOJIBHBIX
pacTeHuity, « KU3HEHHBIN ITUKJI MOPCKOM
KamyCThbD», « KU3HEHHBIN LIUKII MXa»,
«OKM3HEHHBIN LUK

[MaropOTHUKAY, « KU3HEHHBIN LIMKJT COCHBDY.
JlaGopaTopHas pa6ora

«CTpoeHHE OPTAaHOB Pa3MHOKEHHSI BBICIIIUX
[pacTeHUI»

XapakTepu30BaTh 0COOEHHOCTH OECIIONIOr0
1 TOJIOBOTO Pa3MHOYKEHHS IIBETKOBBIX
pacTeHui.

Brigenste 0cOOEHHOCTH MPOTEKAHMS
ramMeToreHesa y [BEeTKOBBIX PaCTCHU.
OnuceIBaTh NPOLECC TBOMHOTO
OIUIOZOTBOPEHUS Y IIBETKOBBIX

pacTeHuii U OOBSACHATH €T0 MPEUMYIIECTBA
10 CPABHEHUIO

C OTUIOJIOTBOPEHHUEM Yy CTIOPOBBIX H
rOJIOCEMEHHBIX

HToro uyacoB 1mo TeMme

8

11

Tema «I'eHeTHKA — HayKa 0 HAaCJIeACTBEHHOCTU U UBMECHYMBOCTH OPraHu3MoOB»

111

Ucrtopus cranoBieHus 1
pPa3BUTHS TEHETHKHU KaK
HayKd

1

VlcTopusi CTAaHOBIICHUS U Pa3BUTHS
TeHETUKH KaK Hayku. PaGoThl

I'. Mennens, I'. ne ®pusa, T. Moprana.
Posib OTeUeCTBEHHBIX YUEHBIX B
[Pa3BUTHU FeHETHKHU. PaOOTHI

H.K. Komsioa, H.M. BaBunoga,

A.H. benozepckoro, I'.J]. Kapnieuenko,

PackpsiBath conep:kaHue TEPMUHOB U
MOHSATUI: TEHETUKA, T'€H.
JIeMOHCTpUpOBATH 3HAHUS UCTOPHH
BO3HUKHOBEHMUSI T€HETUKH.
XapakTepru30BaTh OCHOBHBIE 3TaIlbI
Pa3BUTHS TCHETHKU KaK HAYKH
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10.A. ®unumuenko, H.B. Tumodeena-
PecoBckoro.

lemoncTpauuu [Hoprpetsr: I'.
Mennensb, ['. Jle ®pus, T.

MopraHn,

H. K. Konsnos, H. . BaBuiios, A. H.
benosepckuii,

I". JI. Kapneuenko, 0. A.
DUINITIEHKO,

H. B. Tumodeer-PecoBckuii

11.2

OCHOBHBIE TOHATHUA 1
CUMBOJIbI TEHETUKHU

(OCHOBHBIC TCHETUYCCKUE MOHATHSI 1 CUMBOJIBL.
['oMoOJIOTHYHBIE XPOMOCOMBI, aJIJICJIbHBIE TCHBI,
AIbTEPHATHUBHBIC MPU3HAKU, TOMUHAHTHBIA U
[PELIECCUBHBIN MPU3HAK, TOMO3UTOTA,
TEeTEPO3UTOTA, YUCTAS IMHUS, THOPHUIBL,
reHoTuIn, peHoTun. OCHOBHBIE METO/IBI
TEHETUKH: THOPHIO0IOTUUECKUM,
[UTOJIOTMYECKUH, MOJIEKYJISIPHO-
TeHETHIECKHUH.

J/leMoHCTpaU MU

Tabuuisl: «MeToIbl TEHETHKUY,

«CXeMbI CKpeIIMBaHU.

JIabopaTopHas paGora

«JIpo3oduna kak 00BEKT TeHETUYECKUX
ICCIIEIOBAHUI

PackpeiBath coaepkaHue TEpMUHOB U
MMOHSATHUH: HACIEICTBEHHOCTb,
HacJIeIOBaHUE, N3MCHUHBOCTD,

TeHOTHI, (PEHOTHUI, FTEHOM, JIOKYC, XPOMOCOMBI,
aJlJIeNIbHbIE TeHBI (aJUIENH), albTepHATUBHbBIC
MPU3HAKH,

TOMO3Ur0Ta, TETEPO3UTOTA, TOMUHAHTHBIN
MIPU3HAK, PELIECCUBHBIN NPU3HAK, YUCTAs
JIUHUS, THOPUJIBI.

ITonb30BaThCs reHETHUECKOM
TEPMHUHOJIOTUEN M CHUMBOJIMKOW IS

3alIMCH CXEM CKpPEIIMBAHUS

HToro uyacoB 1mo TeMe
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12

Tema ((33KOHOMepHOCTI/I HACJICACTBCHHOCTH)

12.1 | 3akoHOMEpHOCTH 2 Monorubpuanoe ckpenuBanue. [lepBorit PackpeiBath conep:xkanue TEpMUHOB U
HaCJIeI0BaHMsI TPU3HAKOB. 3akOoH MeHens — 3aKOH eJMHO00pasus MOHSTHI: MOHOTHOPUIHOE CKpEIIMBaHuE,
Mounorubpuanoe ruOpHIOB IEPBOTO YUCTOTa raMeT, JOMUHUPOBAHUE,
CKpeLIBaHNe noxosieHus. [IpaBuiio JOMUHNPOBAHUS. paciiernieHre Mpu3HaKoB.

BTopoii 3akoH Menaesns — 3aKoH OnuceiBath onbIThl ['. Mennens
pacIerieHHsl IPU3HAKOB. 10 U3YUYEHHUIO HACIIEZIOBAHUS OJHOM Maphbl
[{uTONIOrNYECKUE OCHOBBI MIPU3HAKOB Y TOpoxa moceBHOro. [IpuBoautsb
MOHOTHOPUAHOTO CKpPEIIUBAHUS. (OpMYIHPOBKH IIEPBOTO U BTOPOT'O 3aKOHOB
['MmoTe3a YUCTOTHI TaMeT. I'. Menpens (3akoHa eMHOOOpa3us THOPUIOB
/lemoHCTpanuu IIEPBOTO [TOKOJIEHHUS, 3aKOH pacUIeIICHUs
[optper: I'. Menens. MPU3HAKOB) U OOBACHATH UX LIUTOJIOTUYECKUE
Tabauiel v cxeMbl: «I1epBblii 1 BTOpO#i 3aKoHbI | OCHOBBL.

Menensy. CocTaBiaTh cXeMbl MOHOTHOPHIHOTO
O0opynoBanme: MOEb AJIs CKpEILMBAHUA U peliaTh FeHETHUECKUE 3a/1a4un
J[eMOHCTPALINHI 3aKOHOB Ha MOHOTHOPHIHOE CKpEIIUBaHUE
eAMHOO00pa3usi THOPUIOB TIEPBOTO TTOKOJICHUS

[pacIIeTIeHHsI TPU3HAKOB; CBETOBOM MUKPOCKOIIL,

MUKpOIpenapar:

«/Ipo3oduay.

IIpakTuyeckas padora «3yuenue

Pe3yJIbTaTOB MOHOTHOPUIHOTO

CKpEITUBaHUS Y IPO30(DUITHD)

12.2 | Ananmswupyroree 1 AHaJIM3UPYIOLEe CKPEIMBaHNE. PackpsIBaTh cosiepkaHue TEPMUHOB U
CKpEelIMBaHHeE. [IpoMexyTOUHBIN XapaKTep MOHSATUI: aHATU3UPYIOIIEE CKPEIINBAHUE,
Henomnoe HaciaenoBanud. Pacmeniienue HEIIOJIHOE
JIOMUHUPOBAHHE [IPU3HAKOB IIPX HEMIOJIHOM JOMUHUPOBAaHKE, KOJIOMUHUPOBAHUE.
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TOMUHUPOBAaHUU.
J/leMoHCTpaLMU
TaGnuibl U CXeMbl: «AHAIU3UPYIOLIEe

CKpCIIMBAHUC, «Henonnoe
JIOMHUHUPOBAHUC)

CocTaBiATh CXEMbI aHAJIU3UPYIOIIETO
CKPELIMBAHUSA U pelllaTh TeHETUYECKHE 3a7jaui
Ha aHAJIM3MPYIOIIEE CKPEIIUBAHHUE U
HEMOJIHOe

JOMUHHUPOBaHNE

12.3 | JuruGpumHoe JIurubpunnoe ckpemuBanue. TpeTuii 3akoH PackpsiBaTh conepikanre TEPMUHOB U
CKpelIBaHNE Menpenst — 3aKOH HE3aBUCUMOT0 HACJIEI0BAaHUS | MOHATUM: JUTHOPUIHOE CKPELMBaHUE,
MIPU3HAKOB. (beHOTUNTNYECKUH paTKal.
[{MTOIOrnYECKHE OCHOBBI OnuceiBate onbiTel . Menngens 1o
IMUTHOPHUIHOTO CKPEIIMBaHUS. M3YUYEHUIO HACIENOBaHUs JBYX Iap
/lemoHCTpanuu IIPU3HAKOB y FOPOXa MOCEBHOTO.
[Toptpert: I'. MeHiens. [TpuBoIUTH HOPMYIUPOBKY TPETHETO
TaGuuiel u cxembl: «TpeTwii 3akoH Menzaens». | 3akoHa I'. Menzens (3akoHa HE3aBHCUMOIO
O0opynoBanme: MOEIb AJIs HacJIe/I0BaHUsI TPU3HAKOB) U OOBSCHSTH
IIEMOHCTpALMK 3aKOHa €ro [IUTOJIOTMYECKHE OCHOBBI.
HE3aBHCHMOI'0 HaclleZJOBAHUS TPU3HAKOB; ITprMensaTh MaTEMAaTUYECKUI PACYET C
CBETOBOM MUKPOCKOIT; MUKPOTPENapaT MOMOIIBIO (PEHOTUITMUYECKOTO PaUKaia 1
«/Ipozodumnay. METO/]1a IEPEMHOKEHUSI BEPOSTHOCTEN
IIpakTH4eckasi padora BapHaHTOB PACILIEIUICHNS TPU3HAKOB y
«3yueHne pe3ybTaToB MTOTOMKOB I10 (DEHOTHITY ¥ T€HOTHUITY.
ITUTHOPUTHOTO CKPEIITUBAHUS Y CocTaBiATh CXeMbI AUTHOPUIHOTO
TpO30(UITB» CKPEILMBAHNA U PEIIATh TEHETUUECKHE 3a/1a4H
Ha JUTMOpUIHOE CKPEIIMBaHHe
12.4 | Cuennennoe CLienIeHHOE HaclleJOBaHKUE PU3HAKOB. PackpsiBaTh conepxaHue TEPMUHOB U

HaCJICAOBAHUC IIPU3HAKOB.

Pa6otsl T. Moprana. CrenneHHoe
HACJICJOBAHKUE T€HOB, HAPYLICHHUE

MMOHSTHM: CICIINICHHOC HACJICJOBaHUC,
HapyHmCHUA COCIIJICHUA T'CHOB,
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XpOMOCOMHast TEOpUs
HacJeCTBEHHOCTU

CLICIUICHUS MEX Yy FeHaMH. X POMOCOMHas
TEOpHsl HACIEICTBEHHOCTH.

J/leMoHCTpaLMU

[Toptpert: T. Mopras.

Tabauiel u cxembl: «ClieIeHHOE Haclel0BaHHE

[PU3HAKOB
VY Ip030(HITBD).

O0opynoBanmne: MOsIEb

7151 AEMOHCTPAIIMU CLICTVIEHHOT'O HAaCTIeA0OBaHUs
MPU3HAKOB.

KPOCCHUHT'OBEp, peKOMOMHAIINS TCHOB,
TeHETUYECKUE KapThl, MOPraHUAA.
[TpuBoAUTH HOPMYITHPOBKH 32KOHOB
Moprana (3akoHa CIeTJIEHHOTO
HacJIeJOBaHMsI T€HOB U 3aKOHA
HapyUICHUS CLICTIIICHUS MEX/1y TeHaMu) U
OOBSICHATB MX IIUTOJIOTUIECKHE OCHOBBIL.
[lepeuncnsiTb OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOW TEOpUU HACJIEICTBEHHOCTH.
Pemartpb renernueckue 3a1auu

Ha CLIEMIJICHHOE HACJIEI0BaHUE I€HOB U
HapyIICHHE CIETICHUS MKy TeHaMU

12.5

I'eneTnka nona

I 'eneTrka rmosa. XpoMOCOMHBIN MEXaHU3M
onpezeseHus noja. AyTocOMbI U TI0JI0BbIE
XpomMocoMmbl. ['oMOramMeTHbIN U
reTepOraMeTHBIN 1oJ. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIIEHHBIX €
[TOJIOM.

JleMoHCTpaLMU

TaOnuiibl U cxeMbl: «I'eHeTHKa nomnay,
«Kapuorun uenoseka», «Kapuorun
npo3o¢guiel», «KapuoTun nTuisn

PackpeiBaTh cofiepkaHuE TEPMUHOB U
IIOHATHUI: ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN TTOJT,

reTeporaMeTHBIN MOJI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OTIpe/ieNIEHUs 10JIa Y OPraHu3MOB.
[IpuBOIUTE MPUMEpPHI HACIEIOBAHUS
IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM.
CocTaBiATh CXEMbI CKPEIIMBAaHUS U pelIaTh
TEeHETUYECKHUE 3a7a4l Ha HACJIEI0BAaHUE
MIPU3HAKOB, CIIETNIEHHBIX C [1OJIOM.
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[TpuBOIUTE TPUMEPHI TEHETHUECKUX
3a0oeBaHui U 1e(hEeKTOB

Yy OpPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XpOMOCOMaMH

12.6

I'enoTun xak
LIEJIOCTHASI CUCTEMA

['enoTum kak nenoctHag cucrema. [lneitorponus
— MHO>KECTBEHHOC JCHCTBHE I'eHa.
MHoOkxeCTBEHHBIH ajienn3M. B3anmoneiicrere
HeaJlICIbHBIX TCHOB.

KommiieMeHTapHOCTh. DNKCTa3.

[Tonumepust.

['eHeTHYECKU KOHTPOJIb PA3BUTHUS PACTCHUMH,
PKHBOTHBIX M YEJIOBEKA, a TAKKE
(hM3HOJIOTHYECKUX ITPOIIECCOB,

MOBEJICHUSI M KOTHUTUBHBIX (DYHKIIHIA.
['eHeTHYECKHE MEXAHHU3MBI

CMOHOIreHe3a, MEXaHHU3MBbI

B3aUMOJICUCTBUS «XO35UH — MMapa3uT» 1
«(XO3UH — MUKPOOHOMY.

['eHeTHYECKHE aCTIEKThI KOHTPOJIS U
M3MEHEHHUS HACJIeICTBEHHOW NH(pOpMauu

B ITOKOJICHUSIX KJIETOK M OPTaHU3MOB.
JleMoHCTpaL MU

Tabauiel ¥ cxeMbl: «MHO0KECTBEHHBIH

AJITICTIU3 M) ; «B3anmoeicTBrE TEHOBY

PackpeiBath copep:kaHue TEPMUHOB U
IMOHATUN: MHOXKECTBEHHOE JICHICTBHE I'eHa
(ruteioTporus),

KOMIUJIEMEHTAPHOCTb, JIIUCTA3,
MOJIUMEPHUSL.

Omnpenenatb GopMbI B3aUMOICHCTBUS
aJlJICJIbHBIX M HeaJlJIeJIbHBIX T'€HOB.
[IpuBOAUTE IPUMEPBHI IIJIEHOTPOITHOTO
JICUCTBUS T'€HOB.

Pemiate reHeTnyeckue 3agaun

Ha B3aMMOJICHUCTBHE HEalNICIbHEIX TCHOB

HNToro uyacos 1o Teme

10
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13

Tema ((33KOHOMepHOCTI/I HU3MECHYIHUBOCTH»

13.1 | i3meH4YHMBOCTH 1 B3anMoeicTBrIE T€HOTUIIA U CPEBI IIPU PackpsIBath cozepkaHue TEPMUHOB U
IIPU3HAKOB. Busl (bopMHpOBaHUU (EHOTHIIA. IIOHSTHI: U3MEHYNBOCTD, HEHACIIEICTBEHHAs
WU3MEHYMBOCTU 13MEHUYMBOCTH IIPU3HAKOB. U3MEHYMBOCTb, HACIIEICTBEHHAs

KauecTBEHHBIE U KOJIMYECTBCHHBIE IIPU3HAKU. | M3MEHYMBOCTE.

Buapl ”3MEHUMBOCTH: HEHACIIEACTBEHHAS U CpaBHUBaTh HEHACIIECTBEHHYIO
HaclecTBeHHas. JleMoHcTpamuu MU3MEHUYUBOCTb C HACJIECTBEHHOM.
Ta6uibl ¥ cXeMbl: « BUIbl H”3BMEHYMBOCTIY. [TpuBOaUTE NPUMEPHI KAYECTBEHHBIX U
O0opynoBaHue: KUBbIE U repOapHbIC KOJIMYCCTBCHHBIX ITPU3HAKOB
PK3EMILIIPbI KOMHATHBIX PACTEHUI; PUCYHKH OpraHu3MOB, IIPOSBICHUM
(pororpadum) KUBOTHBIX Yy OpraHru3MOB HEHACJIECTBEHHOM 1

C pa3IM4HBIMU BUIAMH U3MEHUYNBOCTH HACJIEICTBEHHOW N3MEHUNBOCTH

13.2 | MoaudukanmonHas 2 MonudurkanoHHas “3MEHYUBOCTh. Poiib PackpeiBaTh coaiepkaHuE TEPMUHOB U
WU3MEHYNBOCTH cpezbl B pOPMHUPOBAHUU MNOHATUI: MOAN(DUKALMOHHAS, UITH

MOIM(PUKAITMIOHHON U3MEHUYHUBOCTH.

Hopwma peakinuu npusHaka.

BapuaimoHHbIi ps 1 BapualronHas kpusas (B.
HoranuceH). CBolicTBa MOIU(DUKAITMOHHOM
M3MEHYMBOCTH. /leMoOHCTpanun

TaOIuUIIBI U CXEMBI:

«MouuKaoHHast MU3MEHYHUBOCTBY.
OOopynoBanmMe: J>KUBble U  TrepOapHbIe
PK3EMIUIPBI KOMHATHBIX PAcTEHHIA,

pucyHKH (dororpadun) KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTh, BAPUAHTA,
BapHallMOHHBIN psijl, BApUALIMOHHAs KpUBasi,
HOpMa peaKIuy IPU3HAKa,

MOTU(UKAIIH.

XapakTepHu3oBaTh CBOMCTBA
MOJU(UKATMIOHHONW N3MEHUYUBOCTH.
IToka3pIBaTh pOJIb YCIOBUN BHEIIHEW CpEbl B
Pa3BUTHHU MOAU(DUKALMOHHON N3MEHUYUBOCTH
Yy OpraHu3MOB.

CrpounTh BapuallMOHHBIE PSIbI U
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C mpuMepamMu MOAU(UKATMOHHOM
M3MEHYHUBOCTH.

JIaGopaTtopnas padora
«MccienoBanue 3aKOHOMEPHOCTEN
MO (UKAITIOHHON H3MEHUYMBOCTH.
[locTpoeHne BapuaMOHHOT O psiia U
BapUaLlMOHHON KPUBOID»

rpaduK KpUBOH HOPMBI PEaKIIUU
NPU3HAKOB y Pa3INYHBIX OPTaHU3MOB

13.3 | I'eHoTHIIHUECKAST ['eHoTunuueckas ”3MEHUYNBOCTh. CBOMCTBA PackpeiBath conepkaHnre TEPMUHOB U
U3MEHYUBOCTb. FEHOTUIIMYECKOW U3MEHYMBOCTH. Buib MOHATHI: KOMOMHATHBHAS U3MEHYUBOCTD,
KomOunaTuBHast FEHOTUITMYECKON M3MEHYMBOCTH: MyTalHOHHAS W3MEHYHBOCTh, KOMOMHAIINH,
U3MEHYUBOCTh KOMOMHATHUBHAs, MYTaLMH.

MyTalMOHHAas. XapakTepHu3oBaTh CBOMCTBA
KoMmOuHaTuBHas ”3MEHUYMBOCTh. Melo3 u TeHOTUIMHYECKON M3MEHYMBOCTH. OTIUCHIBATh
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM MEWO03 U IT0JI0BOM IPOLIECC KAK OCHOBY
M3MEHUYHUBOCTH. MIPOSIBJICHUS Y OPTraHU3MOB KOMOWHATUBHOM
Po1s KOMOMHATHBHON U3MEHYHBOCTH B U3MEHYUBOCTH.

CO3/1aHUM TeHETUYECKOT0 pa3Hoo0pa3us B [Toka3bIBaTh HAa KOHKPETHBIX TPUMEPAX POJIb
[Ipezesiax OJHOrO BHJIA. KOMOMHATUBHON U3MEHYHBOCTH
/lemoHcTpauuu B CO3JIaHMM F€HETUYECKOT0 pazHooOpa3us
Ta6uuisl u cxeMbl: «KKoMOnHaTHBHAS OPraHu3MOB B IIpCACIax OAHOTO BU/IA.
M3MEHUYUBOCTBY, «Meno3y, CpaBHMBATh FT€HOTUITUYECKYIO
«OT10JOTBOPEHHE) W3MEHYUBOCTH C MOJIU(DUKAITMOHHOMN

13.4 | MyranuoHHas MyTanmoHHas “3MEHYUBOCTh. Byl MyTanuii: | PackpbeIBaThk cofepkaHne TEPMUHOB U
U3MEHYUBOCTb. TE€HHbIE, XPOMOCOMHBIE, MOHATUI: MyTallUl, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHBIE U nepecTporku (abeppariuu),

MYTallMOHHOI'O MHIYIUPOBAHHBIC MyTallHH. A JCpPHBIC MOJIMIION WA, aHCYTUION AU, MYTAaHT,
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nporecca. JMUreHeTHKa

Y UTOIUIA3MaTUYECKUE MyTallUU.
ComaTndeckue U oja0Bble MyTauuu. [Ipuunnsl
BO3HUKHOBEHHMS MyTALIUH.

MyTareHsl 1 X BIUSHHUE

HAa  OpPraHu3Mbl.  3aKOHOMEPHOCTHU
MyTallUOHHOTO  Ipolecca.  3aKOH
TOMOJIOTHYECKUX PSJIOB

B HaciencTBeHHOI u3menunsoctu (H.1.
BasuiioB). BuesiiepHast U3MEHUUBOCTh U
HACJIEICTBEHHOCTb. JnuceHemuxa u
ONUCEHOMUKA,

ponb dnucenemuieckux paxmopos 6
Hac1e008anuy U U3MEHYUEOCMU
penomunuyeckux nPU3HaKos

V Op2aHU3MOS.

JleMoHCTpaL MU

[loprpersl: I'. [le @pus, B. Moranncen, H. 1.
Basuios.

Tabauie! u cxembl: «['eHeTnueckue

3a00JIeBaHUs YeTI0BeKay», « BUabl MyTaruii».
O0opyaoBaHme: )K1BbIE U repOapHbIe
PK3EMILISIPbl KOMHATHBIX PACTEHUI; PUCYHKH
(dpoTorpadum) KUBOTHBIX

C pa3IMYHbIMH BUJAMU

M3MEHYNBOCTH.

MYTareHsl.

[IpuBOAUTE IPUMEPHI MYTALIMIA,
BCTPEYAOLIUXCS Y Pa3HBIX OPTaHU3MOB.
Krnaccudunuposars MyTanuu mno

pa3HbIM OCHOBAHMSIM.

Pasznuyars Ha n300paskeHUsAX (cxemax,
TabIUIax ) TeHHbIE MYTAIlUH, XPOMOCOMHBIE
MEPECTPOMKH Pa3HbIX BUJOB: JACIICLIHH,
IOYTJIUKALUU, TPAaHCIIOKAluU, UHBEPCUHY;
T€HOMHbBIE MyTAlIUH.

CpaBHuBaTh MeX 1y OO0 MyTalluK pa3HbIX
BH/JIOB.

XapakTepru3oBaTh CBONCTBA MyTAllMOHHON
M3MEHYMBOCTH. Ha3bIBaTh NpUUYMHBI
MyTalum,

BBISIBJISITH ~ MCTOYHUKH  (PAKTOPOB-
MyTareéHOB B OKpYXXalollleh cpene
(KOCBEHHO).

[TpuBouTE HOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAOB U HACIEICTBEHHON
HU3MEHUYUBOCTH

H. 1. BaBunoa 1 000CHOBBIBaTh €ro
3HaYEHHE JIJIsl MPAKTUKH CETbCKOTO
X0351CTBA
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IIpakTnyeckas padora
«MyTarun y 1po30¢guiis! (Ha TOTOBBIX
MUKpOIIperapaTax )»

HNToro uacoB 1o Teme

14

Tema «I'eHeTHKA YeI0BEeKa»

14.1

I'eneruka denoBeka.
MeTtoabl MEAUITMHCKOUN
r€HETUKU

Kapuorun gyenoseka. MexryHapoaHas
[porpaMma UCCIeOBaHMs TeHOMa YeJloBeKa.
MeToabl U3yueHUs TEHETUKHU YeJIOBEKa:
reHeajoru4ecKuii, OJTM3HEIOBBIH,
[ATOT€HETUUECKUH, TOIYJIAIIUOHHO-

CoBpeMEHHOE OIpeIeNIeHHe TeHOTHTIA:
[MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIUPOBAHUE, B TOM YUCJIE C
nomorsio [1T1[P-ananu3za.
HacnencrBeHHBIC 3a00JIEBaHUS Y€IOBEKA.
['eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIOBEKA.
bone3nu

C HACJICICTBEHHOM
MPEAPACIIONOKEHHOCTI0. 3HAUEHUE
MEIUITMHCKON T'€HETUKU

B IIPEAOTBPALLIEHUN U JIEYCHUU
FEHETHYECKHX 3a00JICBaHMH YEIIOBEKA.
MenuKO-TeHETUYECKOE KOHCYIbTUPOBAHHUE.
CtBoIIOBBIC KIIeTKH. [loHSITHE
«TEHETHYIECKOTO

CTaTI/ICTPI‘IeCKI/Iﬁ, MOJ'IeKy.]'ISIpHO-l"eHeTI/I‘IeCKI/II‘/'I.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CEeKBEHMPOBAHUE, KapTa XPOMOCOMBI, TPOOAH],
HaCJIeICTBEHHbIE 00JI€3HU (MOHOTE€HHBIE,
IIOJINT€HHBIE,

T€HHbIE, XPOMOCOMHBIE), METUKO-
IEeHETUYECKOE KOHCYJIbTUPOBAHUE,
JOpOAOBasi JUAarHOCTUKA, AMHUOLICHTES.
[lepeuncnaTb 0COOEHHOCTH U3YUEHHUS
TEHETUKH YE€JI0BEKA U METOJIbI METUIIMHCKOM
TeHETHUKH.

XapakTepu3oBaTh METO/AbI NU3yUEHUS
IeHETHKH YeI0BeKa (TeHeaoTHYecKui,
OJM3HELOBEIN, IUTOTCHETHYECKUI,
MOJIEKYJIIPHO-TEHETUYECKHUN, MOy ISIIMOHHO-
CTATUCTUYCCKHIA).

OnuceIBaTh LENH, 33Ja41 U JOCTHKECHUS
MEXIYHApOAHOU nporpammel «I'enom
YEJI0BEKAY.

Pa3znuyars Ha n300pakeHUsX (cxemax,
TabIUIax) KapThl XPOMOCOM

(renetrnyeckue, puzndeckue,

CHUKBEHCOBBIE).
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rpy3a». OTHUECKHUE aCIIEKThl UCCIIEI0BaHUN B
00J1aCTH peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJICTOK.

['eneTr4eckue (haKkTOphI MOBBIIICHHON
qyBCTBUTEIbHOCTHU YEJIOBEKA

K (pr3n4ecKkoMy U XUMHYECKOMY
Barps3HEHUIO OKPYKAOLIEH Cpebl.
['eneTHuecKas MpeApacnoI0KeHHOCTh
YeJIOBEKa K MAaTOJOTUSIM.

J/TlemoHCcTpanmu

Tabaune! u cxembl: «Kapuorun yenosekay,

«MeTobl n3ydeHHUs

IFrCHECTHUKH YE€JIOBCKaA», «["eneTnueckue
3a00JICBaHUS YCIOBEKAY.
IIpakTnyeckas padora

«CocTaBlcHNE U aHAIHU3 pOHOCJ’IOBHOﬁ»

OnuceiBaTh METOIBI COBPEMEHHOTO
oTnpe/eICHUs TCHOTHUIIA OPTaHU3Ma;
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTHIMPOBAHKE, B TOM YHCIIC

¢ nomobio I11[P-ananu3a.
XapakTepru3oBaTh HACJICICTBCHHBIC
3a00JICBaHU YSJIOBEKA U 3a00JICBaHUS C
HAacCJIeACTBEHHON
MIpeIpacioIoKeHHOCThI0. CpaBHUBATH
T'CHHBIC, XPOMOCOMHBIC 00JIE3HU YeJIOBEKa
u 00JIe3HU

C HaCJICACTBCHHOU
MIPEIPaACTIOIOKEHHOCTHIO.

YcTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
HACJIEACTBEHHBIMU 3a001€BaHUSIMHA Y€eJIOBEKA
1 UX T€HETUUECKOI ocHOBOM. O0O0CHOBLIBATE
3HaYEeHHE MEIUKO-

TeHETUYECKOTO KOHCYIbTHPOBAHMS B
MPEIOTBPALICHUH U JICUEHUU
HACJIEICTBEHHBIX 3a00/I€BaHMI

yeaoBeKa

HToro uyacoB 1mo TeMme

15 | Tema «CesleKuusi OpraHu3MoB»
15.1 | OcHOBHbIE TOHATHUS J/lomecTukanus u cenexuus. PackpsIBaTh cosiepkaHuE OCHOBHBIX
CEJIEKLUH 3apoxIeHue CeNeKInn U TOHATHUI: CENeKIIHs, TOMECTUKAIINS,

imoMmectukarmu. Yuenue H.U.
Basuosa o LlenTpax

HpI/IMI/ITI/IBHafl CCJICKIIHS, KOM6I/IH3TI/IBH3$I
CEJICKITHS, COPT,
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MPOUCXOXKICHUS U MHOTOOOpa3Hsi KyJIbTYPHBIX
pacTeHuid. Posb cenexkuuu B CO31aHUM COPTOB
pacTeHui U mopoy kuBoTHbIX. CopT, mOpoAa,
[IITAMM.

3aKOH rOMOJIOTHYECKUX PSIOB

B HacjaeaCcTBeHHOU n3MeHunBoct H. .
BagpnitoBa, ero 3Ha4ueHUE IS

CEJICKIIMOHHOMN paOOTHI.

/TlemoHCcTpanu

[Toprpetsl: H. 1. BaBunos,

1. B. Muuypun, I'. /. Kapneuenko, I1. I1.
Ulykbpsinenko, b. JI. Acraypos. Tabauie! u
cxembl: « L {eHTpBI MPOUCXOXKIECHUS U
MHOT000pa3usi KyJbTYypHBIX PACTCHUI,
«3aKOH TOMOJIOTHYECKUX PSIOB

B HACJICACTBCHHOM M3MEHUMBOCTI.
JlabopaTopnasi pa6ora

«3yyeHune copToB KyJbTypHBIX PACTEHUN U
MOPOJT JOMAITHUX KUBOTHBIX)

[Opo/J1a, IITAMM.

[lepeunciiaATh OCHOBHBIE ATANbl PA3BUTHS
CEJICKLIMU KaK IIPoLEecca U HAYKH.
XapakTepusoBaTh cojiepxkanne yuenus: H. U.
Basuiioa o LlenTpax

MIPOUCXOKACHUS U MHOT000Pa3Hs
KYJbTYPHBIX PAaCTEHUM.

[TokaseiBaTh LIEHTpBI IPOUCXOKIEHUS U
MHOT000pPa3usi KyJIbTYPHBIX PaCTCHUI U
LleHTpBI TOMECTUKAIIMH IOMAITHUX KUBOTHBIX
Ha KapTe MUpa, CBA3bIBATH X
MECTOTOJIOKEHHUE C OYaraMmy BO3HUKHOBEHUS
JIPEBHEUIIINX [TUBUITU3AIUH.

CpaBHHBATh COPT, IOPOJIY, IIITAMM C
BHUJIAMHU-POIMYAMH.

O060CHOBBIBATH 3HAYEHUE 3aKOHA
TOMOJIOTUYECKUX PSA0B B HACIIEICTBEHHOM
U3MEHYHBOCTH

H. Y. BaBuiioBa 1 ceneKUMOHHON

paboThLI.

OnuceIBaTh NEPCHEKTUBRbI

JIOMECTHKALIUU U CO3[IJaHNE HOBBIX COPTOB
KYJbTYPHBIX PACTCHH, IOPOJT TOMAITHUX
KUBOTHBIX U IITAMMOB

MHKPOOPTaHHU3MOB
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15.2

Metons!

CEJIEKIIMOHHOU

pabotsl. CoxpaHeHue,
H3y4YeHUe U
HCIIOJIb30BaHHC
TEHETHUUYECKUX PECYpPCOB

MeTobl CeNneKIMOHHOM padoThI.

M cKkyccTBEHHBIN OTOOP: MACCOBBIN U
WHINBUIYTBHBIN. DTarbl KOMOMHAIMOHHON
CEJICKITHH.

VcribITaHue POU3BOAUTENCH

10 MOTOMCTBY. OTOOp IO TEHOTHITY C
MOMOIIHIO OIICHKH (DEHOTHIIA IIOTOMCTBA U
0TOOp MO TEHOTUTTY

c nomoupto ananusa JIHK. MckyccTBeHHBIH

MyTareHes Kak METOJ CENIeKIIHOHHOM paboTHI.

PaguanoHHbBINH U XUMAYECKUH
MyTareHe3 Kak MICTOYHUK MyTallui y
KyJIbTYPHBIX (POPM OpPraHU3MOB.
Vcromp30BaHne TEHOMHOTO
[PEOaKTUPOBAHUSA U METO/OB
pexomObuHanTHIX JIHK ams monydenus
MCXOJIHOTO MaTepuaa Jijisi CEJEeKIUU.
[TonydyeHue MOMUIIIION0B.
BayTpuBHI0Bas rTHOpUINA3AITHS.
bIM3KOPOICTBEHHOE CKPELIMBAHKE, UITU
nHOpuauHT. HepoacTBenHoe
CKpeIIUBaHKe, WIH ayTOPUAMHT.
['eTepo3nc U €ro NpUYUHBI.
Vcrionb30BaHMe rerepo3uca B
ceneknun. OTnanéunas

ruOpunuzamys. [lpeogonenue

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HCKYCCTBEHHBIN 0TOOD, MPOU3BOJUTENH,
AKCTEphEP, OJIM3KOPOICTBEHHOE CKpPEIIMBaHUE,
WA UTHOPUJIMHT, HEPOJCTBEHHOE CKPELUBaHKE,
WIIN 2y TOPUIMHT, YACTAast TUHUS, TETEPO3HC
(rubpuaHas cuia),

T€HOMHO€ PEIaKTUPOBAHUE, NCKYCCTBEHHBIN
MyTareHes, (pakTopbl- MyTareHsl,
MOJIMIUIOW/IbI, OTHANIEHHAs THOpUAN3aLMS,
CEKBEHUPOBAHHUE.

XapakTepu30BaTh OCHOBHbBIE METO/IbI
CEJIEKLIMM PACTEHHUH U )KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp ¥ TMOPUAN3ALIUIO.
CpaBHMBATh MacCOBBIN HCKYCCTBEHHBIH OTOOD
C MH/IMBU1yaJIbHBIM, TIOKa3bIBaTh UX 3HAUCHUE
JUIS CEJNEKIUU KYJIbTYPHBIX PAaCTEHUH U
JIOMAITHUX KUBOTHBIX.

ITprBOINTE KOHKPETHBIE IPUMEPBI
OTAANEHHON TMOPUIN3AIMH B CEJIECKIIH.
OmnuceiBate onbIT I, JI. Kaprieuenko mo
MIPEOJIOJICHUIO OECTIIIONUS MEKBHIOBBIX
ruOpHUIOB.

Pa3znuyath Ha n300paxkeHusX (cxemax,
TabIUIaX) Y OTAEIbHBIX
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OecIioust MEXXBHUIOBBIX THOPHIOB.
JTocTrkeHus celeKUuu pacTeHU U )KUBOTHBIX.
«3enénas pesonroyusny. CoxpaHeHUE U U3yUCHHE
FEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUI
M WX IUKUX pOAMYEH JUIsl CO3/1aHUsI HOBBIX
COPTOB U THOPUIOB CEIbCKOXO035HCTBEHHBIX
KYJIBTYD.

H3yuenue, coxpanenue u ynpasieHue
CeHemUYecKUMU pecypcamu
CeNbCKOXO03AUCMBEHHBIX U NPOMBICTIOBbIX
DICUBOMHBIX 8 YeJIAX

VAYUUEHUS CYUIeCMBYIOUUX U CO30AHUS HOBbIX
nopoo, TUHULL U KPOCCO8, 8 MOM Yuce C
npuUMeHeHUeM CO8PEMEHHbIX MeMOoO08 HAYUHbIX
uccredosanull, nepedosvix uoet u
nepCcneKmueHbIX MexXHON02UL.

JleMoHCTpaLMU

[Toptpetsl: H. 1. BaBunos,

1. B. Muuypum, I'. JI. Kapneuenko, H.
bopaoyr, /1. K. benses.

Tabmuiel ¥ cXeMbl: «MeTobl

cenexkuun», «OTmaanénuas

ruOpuan3anms», « MyTtareHesy.
JlaGoparopHas pabdora

«3yyeHnune MeTo0B CeNeKIuu

MIPeICTaBUTENICH KOHKPETHOTO COpTa 1
MIOPOJIBI XO3IWCTBEHHO [IEHHBIC TPU3HAKH,
HEOOXO/IUMBIE YETOBEKY.
XapaKTepru30BaTh POJIb CEICKIUH

B 00€CIIeYCHHH MPOIOBOILCTBEHHOM
0E30IMaCHOCTH YEJIOBCUYECTBA.

[TprBOIUTH KOHKPETHBIC PUMEPHI
JTOCTHKCHHH CEJICKIUU KYIbTYPHBIX
pacTeHHIA U JOMAITHUX )KHBOTHBIX

B Poccun
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[pacCTEHUI»

IIpakTuyeckas paéora

«IIpuBUBKa pacTeHUI». IKCKYPCUS
«OCHOBHBIC METO/IBI U JOCTUIKCHHUSI
CEJICKIIMH PACTEHUH U KUBOTHBIX (Ha
CEIeKIIMOHHYIO

CTaHIIHIO, ITIEMEHHYIO (pepmy,
COPTOUCIIBITATEIIbHBIN YYaCTOK, B
TEIUIMYHOE XO03SICTBO,

B J1a0OPaTOPHIO arpOYHUBEPCUTETA WITH
HAYYHOTO [IEHTPA)»

Htoro yacoB 1o Teme

4

16 Tema « BHOTEXHOJIOTHA U C

HHTETHYEeCKasi 0MO0JIOTHsD»

16.1 | BuoTexHOJIOTHS KaK
HayKa B OTPacib

MMPOU3BOJACTBA

1

OOBEKTHI, UCHIOIb3YyEMbIE

B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBbIE
KyJIbTYPBI,

MUKPOOPTaHU3MBbI, X XapaKTEPUCTHKA.
TpanuirionHast OMOTEXHOJIOTHUS:
xJIe00mneueHne, MoTy4eHue KUCIOMOJIOUHBIX
MMPOAYKTOB, BUHOACINUC.
Muxkpobuonorudyeckuii cuaTe3. OObEKTHI
MUKPOOHOJIOTHYECKUX TEXHOJIOTHIA.
[Tpon3BoCTBO OENKa, aMUHOKUCIIOT U
BUTaMHUHOB.

JleMoHCTpaLMU

Talnuibl U cxembl: «lcronabp3oBaHue

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSTHIA: OMOTEXHOJIOTHS, TPAJUITHOHHAS
OMOTEXHOJIOTHSI, MUKPOOUOIOTHUECKUN
CUHTE3, MEKPOOHOJIOTHYECKast TEXHOJIOTHSI.
[lepeuncnars HampaBiIeHUs
OMOTEXHOJIOTHH; IICJIU U 3a0a4H,

CTOSAIIUE TTepe] ONOTEXHOJIOTHEH.
XapakTepu3oBaTh 00bEKTHI, HCIIOJIb3yEeMBbIe
B OMOTEXHOJIOTHH, — KJIIETOYHBIE U
TKaHEBbIE KYJIbTYPbl, MUKPOOPTAaHU3MBI.
OnuceIBaTH OCHOBHBIE METOIBI
TPaAUIIMOHHON OMOTEXHOJIOTUH U
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MUKpPOOPIaHNU3MOB B IIPOMBIIIJIEHHOM
[IPOU3BOACTBEY.

JIaGopaTtopnas padora

«3yuenne o0beKToB

OHOTEXHOJIOTUN.

IIpakTnyeckasi pabora

«[lomydyeHre MOIOYHOKHCIIBIX

[IPOJLYKTOBY.

JKCKypcusi «bHOTEXHOIOTUS — BayKHENIIas
[IPOM3BOIUTEINIbHAS CUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJOTHUECKOE

POU3BOCTBO)»

JOCTHKCHHSI MUKPOOHOJIOTUIECKON
TEXHOJIOTHH.

OO0O0CHOBEIBATE 3HAYEHNE
OMOTEXHOJIOTUH

JIJISI CeIIbCKOXO03SMCTBEHHOI'O
IIPOU3BOJICTBA

16.2

OCHOBHBIE HalpaBJIEeHUs
CHUHTETUYECKOUN
onoorun

CoztaHue TEXHOJIOTUN U UHCTPYMEHTOB
[[CJICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBaHUs

CHOMOB C ILIEJIbIO MTOJTyYEHHUS] OPTaHU3MOB U HX
KOMITOHEHTOB, COJICPIKAIUX HE BCTPEYAIOIHECS
B IpUpOic OMOCHUHTETHYECKUE yTH. KieTounas
MHXKXCHCPUS. MeTOI[I)I KYJBbTYPBbI KIICTOK U
TKaHEel pacTeHU U )KUBOTHBIX. KproOaHku.
Comaruueckasi THOPUAN3AINAS U COMATUUECKUN
rMOpuorenes. Micnons3oBanue

raryioNI0B B CEJICKIIMU PACTCHUI.

[lonyuenue MOHOKIOHAbHBIX AHMUMEIL.

PackpsiBath conep:kaHmue TEPMUHOB U
MOHATUI: KJIICTOYHAS MH)KCHEPHUSI, KIIETOYHAs
TEXHOJIOTHS, METOJT KYJIBTYPhI KJIETOK U
TKaHEH,

TOTUTIOTEHTHOCTD, ITIOPUTIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOKEHUE PAaCTEeHUM, COMaTUUeCKast
rUOpUAU3AIIHS, TaTIONIbl, THOPUIOMEI,
MOHOKJIOHAJIbHEIC U HOJIMKIIOHAIbHEIC
aHTUTENa, METOJl TPAaHCIUIAaHTAIUH SIED,
KJIIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHbIE
HaIpaBJIEHUsI CHHTETUUECKOU
OMOJIOTHH.

85




Hcnonb308aHue MOHOKIOHAbHBIX U
NONUKTIOHANbHBIX AHMUMEN

6 meouyure. VICKyCCTBEHHOE
OTUIOJ0TBOpEHUE. PeKoHCTpYyKITHS
STMIIEKIJIETOK M KJIOHUPOBAHUE KUBOTHBIX.
MeTo1 TpaHCIIAaHTAlUHU SEP KIETOK.
Texnonoauu

0300pO8IeHUSA, KYTbMUBUPOBAHUL U
IMUKDOKIOHAIbHO20 PAZMHONCEHUS
CebCKOX03AUCMBEHHBIX KYAbMYP.
J/leMoHCTpa MU

Tabuuibl U cxeMbl: «KneTounas

MH>XCHCPHA»

OnuceiBaTh Ha KOHKPETHBIX IIpUMeEpax
METO/bl KJIIETOYHOW MHKEHEPUHU.

IIpuBoguTe  HpHUMEpPHl  HMCIOJIb30BAHUSA
MOHOKJIOHQJIBHBIX M ITOJMKJIOHAJIBHBIX
AQHTUTEN B MEIMLIVHE.

OueHuBaTh  3HAQYEHHE  CUHTETUYECKOMN
OMOJIOTMM Il CEJIbCKOIO XO3sificTBa U
MEJULIAHbI

16.3

XpomocoMHast ©
TE€HHAsi UHXXEHEPUSI

XpOMOCOMHAsI U T€HHAsl NHKEHEPUSL.

M CKyCCTBEHHBIN CUHTE3 T'€HA U
KOHCTpyupoBaHue pekomOnHaHTHBIX JTHK.
Co3z0anue mpaHceeHHbIX OP2aHU3MO8.
JlocTHKEHMS U IIEPCIIEKTUBBI XPOMOCOMHOM U
FEHHOW MH)KEHEPUH. DKOJIOTUYECKUE U
HTUYECKHE TPOOJIeMbl TeHHON HH)XEHEPHH.
J/leMoHCTpaL MU

Tabmuirel u cxembl: «['eHHas HHKEHepUsD»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTUI: TeHHAsI UHKEHepus,
PECTPUKIIMOHHBIE DH/IOHYKJIEA3bI
(pecTpuKTasbl), TMIKUE KOHIBL, TUIa3MH/IbI,
PECTPUKIIMS, TUTUPOBaHKE, TpaHCHOpMaLus,
CKPUHMHT,

TpaHCTeHHBIE (T€HETUYECKH
MOIU(PUIIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOIbI PEMTPOYKTUBHOTO U
TEpaneBTUYECKOT0 KJIOHUPOBAHUS,
KJICTOYHBIE TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKON NHKEHEPUN.
XapakTepHu30BaTh JOCTUKEHUS TEHHON
WHXEHEPUU.
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O1cHHUBATH DKOJIOTHYCCKHC U
3TUYECKHE MPOOIEMBbI KIIOHUPOBAHUS U
CO3/1aHUs TPAHCTCHHBIX OPTAaHU3MOB,
MEPCIICKTUBBI PA3BUTHUSI XPOMOCOMHOMN
Y TCHHOW MH)KEHEPUHU

16.4

Megnnmuckue
OHOTEXHOIOI MU

MeauiHcKre OMOTEXHOJIONH.

I locmeenomuas yughposas meouyuna.
[1L[P-ouacnocmuka. Memabonommwiii

AHAU3, 2EHOYEHMPUYECKULL AHAIU3

npomeoma uenosexka 0isi OYeHKU

COCMOsIHUSL €20 300P0BbAL.

Hcnonvzosanue cmeonoswix kiemok. Tapeemuas
mepanus paxa.

3D-6uounscenepus 0 pazpabomru
DyHOamenmanbHbIX OCHO8 MEOUYUHCKUX
mexHon02Ull, CO30aHUSL KOMNJIEKCHBIX MKAHell
couemanuem mexHoI02utl MmpeéxmepHozo
buonpunmunea u ckaggonounea

0711 peutenus 3a0a4 NepCcoHAIU3UPOBAHHOLL
meouyunwvl. Co30anue 6eKMOPHbIX GAKYUH C
yenblo obecnedenus KOMOUHUPOBAHHOU 3AUUMbl
om 6030youmenei OPBU, ycmanoenenue
IMOJIEKYIAPHBIX

Mexanuzmos yHKYUOHUPOBAHUS

PackpsIBath conepkaHue TEPMUHOB U
MOHATHN: MEIUIIMHCKAS

OMOTEXHOJIOTHsI, METaOOJIOMHBIN aHaIu3,
TEHOLEHTPUYECKUI aHAIIN3,
IIEPCOHAIN3UPOBAHHAS MEIUIIVHA,
pereHepaTuBHasi MEIUMLMHA.
XapakTepru3oBaTh METOIbI

METa00JIOMHOTO U T€HOLEHTPUYECKOTO
aHAJIN3a; UCIIOIb30BAHNUE CTBOJIOBBIX KIIETOK;
[II[P-1rarHoCcTUKy; TApreTHYIO TEPAIUIO paKka
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PHK-codepoicawjux 8upycos, 8bl3ul8arouux
0cobo onacHvle
3a001e6aHUs UeN08eKA U HCUBOMHBIX

HToro yacor no reme 4
Pe3epBHOE Bpemst 1
OBILIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No Konuuectso OCHOBHBIE BUBI I€ATEILHOCTH
pa3zesioB U TeM [IporpammHuoe copepxaHue
/i 94acoB 00yJarOLIHXCSI
y4eOHOro npeaMera
1 Tema «3aposxaeHne 1 pa3BUTHE 3BOJILIMOHHBIX MPeICTABJIECHUI B OMO0JIOTHID)
11 | DBomdronoHHas 1 OponronmonHas teopus Y. JlapBuHa. PackpbiBaTh coaep:kaHue TEPMUHOB U TIOHATHH:

teopus Y. [JlapBuna

[IpeanochIKi BO3HUKHOBEHUS TAPBUHU3MA.
Ku3Hb u HayuHas

nearenbHocTh Y. JlapBuHa.

JdeMoHcTpauuu

[optpetsl: Apuctotens, K. Jlununeit, XK. b.
Jlamapk, 3. XK. Cent-Unep, XK. Kriosbe, Y.
JapBuH.

Tabauirel u cxembl: «CucTema sKUBOH MPUPOIBI
(no K. JIunuero)»,

«JlecTHHIIa )KUBBIX CYIIECTB (IO

Jlamapky)», «MexaHu3m

(hopMupOBaHUSI TPUCTIOCOOTIEHUH Y
pacTEeHUN U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema mapripyta
nyremectsus Y. Jlapsunay,

«Haxonku Y. [TapBuHa»

KpealnoHu3M, BUJI,
cCUCTeMaTuKa, OMHapHas HOMEHKJIATypa,
HCKYCCTBEHHAasl CUCTEMA

KJ1acCU(UKALUN OPTaHU3MOB, UCTOPUUECKHI
METO/1, TapBUHU3M. XapaKTEePU30BaATh B3TJISIbI
Apucrotens, Omnenokna, Jlykpeuuns Kapa, JIx.
Pes Ha pazBuTHE )KMBOI PUPOBL.

Onenusath Bkiaag K. JlunHes B

pa3BuUTHE OMOJIOTUH.

CpaBHMBAaTh B3IJIs/1bI HA BUJ U 3BOoLHI0 K.
JIunnes, XK. b. Jlamapka u Y. /{apBuna.
Kpurtnuecku orieHMBaTh

KpEalMOHUCTCKHUE B3TJIsA/IbI HA )KUBYIO TPUPOJLY.
[TepeuncnsaTe KyJabTypHO-UCTOPUIECKUE

1 €CTECTBEHHO-HAYYHbIE MPEATOCHUTKH
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IIOSIBJICHUS DBOJIIOLIMOHHOM Teopun Y.
HapBuHa.

OnuceiBaTh pojb UCTOPUUECKOIO METOAA.
N3narate CymHOCTb 3BOJOLMOHHON Teopun Y.
JapBuHa.

HazwiBath oOcHOBHBIE (hakThl OMorpaduu Y.
JlapBuHa ¥ 3Tarnbl CO3JJaHUS UM
HBOJIIOLIMOHHOW TEOPHH

1.2

JBmxyine
3BOJIIOIUHU

CUJIBI
BUJIOB

o Y. Jlapsuny

JIBHOKyILIME CHITBI 3BOJIFOLMU BUJIOB IO Y.
JapBuHy (BbICOKast

WHTEHCUBHOCTD Pa3MHOKEHUS
OpPraHHU3MOB, HaCJIeICTBEHHAs
W3MEHUYUBOCTH, OOpHOA

3a CylIECTBOBAHUE, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD).

JdeMoHcTpanuu

IToprper: Y. lapBuH.

Tabnuiel u cxembl: «@opMbI 60PHOBI 32
cymectBoBaHuey, «I1opossl romyoei,
«MHoroo6pasue KyJIbTypHbIX (opm
KaIyCTbI»,

«ITopozpl TOMAIIHUX KUBOTHBIXY,
«Cxema 00pa3zoBaHMsI HOBBIX BUI0B (110 Y.
HapBuny)», «Cxema COOTHOIICHHS
JBUKYILIUX CUJI DBOJIIOLIAN

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HAaCJEeACTBEHHOCTh, I3MEHUNBOCTb,
HCKYCCTBEHHBII 0TOOp, O0pHOa 32
CYILIECTBOBaHHUE,

€CTeCTBEHHbIN 0TOOp. M3narars

CYLIHOCTb YUECHHS

Y. JTapBuHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepHu30BaTh JBUKYLIUE CUIIbI IBOJIIOLIMH
BU0B 110 J[apBuHY.

[IpyMeHsTh 3HaHUS O ABUKYILIUX CHIIaX
SBOJIFOLIMN BHUJIOB 110 J[apBHHY

JUTs1 0OBSICHEHHSI MHOTO00pa3us BUJIOB, TTOPOJT
JIOMalIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX
pacTeHuit
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETUYECKON TEOpUN PackpsiBath cozepkaHuEe TEPMUHOB U TIOHATHH:
CHUHTETUYECKON spomonuu (CTD). HeiirpansHas JApBUHU3M, MyTalluH,

TEOPUH BOJIIOLIUN Teopus 3BotoLMU. COBpeMEHHAs MYTaIMOHHBIN Tporiecc. OOBACHATH
9BOJIIOLIMOHHAST OMOIOTHSL. MIPUYMHBI KPU3HUCa TApPBUHU3MA.
3HaueHue IBOJIIOLIMOHHON TEOpUH B OO0O0CHOBBIBATH 3aKOHOMEPHOCTh
(hopMUPOBAaHUM €CTECTBEHHO- HAYYHOU TpaHcpopMalu JapBUHU3MA
KapTUHBI MUpa. B CUHTETHYECKYIO TeopHuto 3Bostouuu (CTI).
JdemoncTpanun W3narate ocHoBHBIE noaoxeHus CTO.
Iloptpersi: C. C. UeTBepuKOB, OuenuBars Briazg . Jle @pusa,

N. Y. maneraysen, x. Xonneiin, /. K. C. C. Yersepuxosa,

Bensies. N. . Imanbraysena, . K. bensesa B

Tabnuibl u cxembl: « OCHOBHBIE TIOJIOKECHUS dopmuposanne CTI.

CUHTETUYECKON TEOPHUH IBOJIFOLIUI Ornennugats 3Hagenne CTI
B ()OPMUPOBAHUHU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUPa

Hroro yacos no teme 4
2 Tema «Mukpo3sBosaonus U eé pe3yabTaTbb)

2.1 | Dramsl 3 [Tomynsius Kak 31eMeHTapHasi €qUHULA PackpeiBaTh copepkaHie TEPMUHOB U TIOHATH:
HBOJIFOLIMOHHOTO sBoIIOIIMH. COBPEMEHHBIE METO/BI OLIEHKH MUKPO3BOJIIOLUS, MAKPOIBOJIIOLINS, MyTall1H,
nporecca: TeHETUYECKOT0 pa3HO00pa3usi U CTPYKTYpPHI MOMYJISAIMS, KOMOMHAIIMY T€HOB, FTeHO(OH,
MUKPOIBOIIOLUS U nonynsauuil. I3menenue reHoonia AJIEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHUE.
MaKpO3BOJIIOLIHSL. MOMYJISIUH KaK 3JIEMEHTapHOe XapakTepru30BaTh MUKPOIBOJIIOLHUIO KaK ATaIl
[Tomymnsms — 9BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH MOSIBIICHUSI TPUCIIOCOOICHUN U
AlIeMEHTapHast TeHETUYECKOTO PaBHOBECHS BUI000pa30BaHusl.
€MHHIIA DBOJIIOLNH
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k. Xapau, B. BaitaGepra.

JdeMoHcTpauuu

Tabnuibl u cxembl: «MyTarmoHHAs
U3MEHYUBOCTHY, «llomynsiiuonHas CTpyKTypa
BUJa», «Cxema posiBICHUS 3aKOHA XapIu—
Baitn6epray.

JlabGopaTopHasi padota

«BpIsBIIEHNE U3MEHYMBOCTHU Y 0C00€H 0THOTO
BUJI2»

XapakTepHu30BaTh NOMYJIALUIO KaK
JIEMEHTAPHYIO €JUHUILY SBOJIIOLINH.
IlepeunciiATh NpU3HAKK UI€ATIbHOM MOITYJIALUN
U O0BSACHATH YCJIOBHS BBIIIOJIHEHUS 3aKOHA
Xapau—

BaiinGepra.

[IpuMeHsTh UMEoLIMECs 3HAHUS

JU1 OOBSICHEHUSI IPUYUH U3MEHYUBOCTH Y
oco0eit ogHoro BHIA

2.2

DneMeHTapHble
(aKTOpBI HBOTIOINN

OneMeHTapHbIE (aKTOPHI (ABHKYIIHE CHIIbI)
sBOIIOIIMH. MyTallMOHHBIN TpoIiecC.
KomOunaTuBHast u3MeHUMBOCTS. [[petic
TeHOB — CITy4yaiiHble HEeHaNpaBlIeHHbIC
M3MEHEHUs 4acTOT ajuleien

B nomyJsAusaxX. ¢ ¢GeKT OCHOBATES.
Dppexm bymoviiouno2o eopaviuKa.
CHudicenue 2enemuiecko2o pazHooopasusi.
npuyunsl u cneocmesus. llposenenue
aghgpexma Opetigha 2ero6 6 OONLULUX U MATBIX
NONYNAYUSIX.

Murpauyu. U3omsmus nomyJisimii:
reorpaduueckas (IpOCTpaHCTBEHHAs),
Ouosornyueckas (pernpoayKTHBHAS).
JdeMoHcTpauuu

Hoptpertsr: C. C. YerBepukos, J.

Maiip.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
MYTAIMOHHBIN IpoLecC, KOMOMHATUBHAS
M3MEHYHBOCTD, TIOMYJISIIMOHHBIE BOJIHBI, Jpeid
I€HOB, MUTpALIMU, U30JIALMSL, Teorpaduueckast
(mpocTpaHCTBEHHAs) M30JISIIIHS, OMOJIOTHYECKast
(penpotyKTUBHAS) U30ISAIUA, 3P PEKT
ocHoBaTels, 3QGeKT OyTHUIOYHOIO TOPJIBIIIKA.
XapakTepu30BaTh dJIEMEHTapHbIe (DaKTOPHI
(mBMOKyIIIME CUITBI) ABOJTIONIMU. OLIEHUBATh
Biiag C. C. YerBepukosa, 3. Maiipa B
pa3BUTHE HBOJIIOLIMOHHOTO YUEHHUS.

OOBACHATH IPUUUHBI HEHAIIPABIEHHOTO
JEHCTBUS 3JIEMEHTAPHBIX IBOJIOLMOHHBIX
(baxTopoB.

[IpyuMeHsTh UMEIOLINECS 3HAHUS
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Talauie! ¥ cxeMbl: «JIBHKYIIME CHITBI
IBOJIIOLIMMY, « DKOJIOTUYECKAst U30JIALUs
MOIYJIALUI CeBaHCKOM (hopenm»,
«["eorpaduueckas H30A1Us JTUCTBEHHULIbI
CHOMPCKOM M JTMCTBEHHHIIBI 1Ay PCKOW»,
«IIomynanrOHHBIE BOJHBI YUCICHHOCTU
XMILHUKOB U JKEPTBY

O IBHKYIIMX CHJIaX BOJIFOLIUU
1151 00BSICHEHUSI IPUYHMH pa3HOOOpa3us
reHo(oH/1a MOMYJISIMI OHOTO BUIA

2.3

EcrecTBenHsIit 0TOOD
— HaIpaBJISIOIUN
(dakTop 3BONIOLUU

EcrecTBeHHBII 0TOOp — HANPABIISIOMINI
(dakTop 3BoroIH. DOPMBI €CTECTBEHHOTO
oTOopa: IBWKYIINH, CTaOMITH3HPYOIIHA,
pa3pbIBAOIIUN (IU3PYITUBHBIN).

[TosoBoit  orGop. Bo3HHMKHOBEHHE W
3BOJIOLHUS ~ COLMAIBHOIO  MOBEACHUS
KUBOTHBIX.

JdemoncTpanuu

Tabmuiel 1 cxeMbl: «Cxema qeHCTBUS
€CTECTBEHHOI 0 0T00pay, «Dopmbl 60pHOLI 32
CYILLIECTBOBAHHEY,

«HaycTpuanbHelid METAHU3MY,

«OKuBbl€ HCKOTTAEMBIE»

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
€CTECTBEHHBII 0TOOD, IBUXKYIIUIT 0TOOP,
CTaOMIIM3UPYIOUIHIA 0TOOD, pa3phIBAIOIIHIA
oT0Oop, MOJI0OBOI O0TOOP.

XapakTepu3oBaTh €CTECTBEHHBINH 0TOOp KaKk
JBUKYITYIO Y HAITPABJIAIONIYIO CHITY SBOJIOIUH,
ero (hopMel.

Paznuuath  (GOpMBI  €CTECTBEHHOTO
orOopa B TOMYJSIUSIX, MPHUBOANUTH
IpUMEpbl  JEHCTBUS B HOMYJISALUAX

(dhopm ecTecTBEHHOTO OTOODA.

OOBACHATH MPEANIOCHUIKU JUISI IEHCTBUS
JBIDKYIIEH U CTaOUIM3UpYIOIIeit hopm
€CTECTBEHHOT'0 0TOOpa.

CpaBHuBath (hOpMBI ECTECTBEHHOT'O 0TOOpA,
JieNiaTh BBIBOJIbI HA OCHOBE

CpaBHEHHUSL.
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IIpuMeHATH UMEroIrecs 3HaHus O
€CTECTBEHHOM 0TOOpE

111 OOBSICHEHUS TIPOLIECCOB, MPOUCXOSIINX B
HOILYJIALMSIX BUIOB

OpPraHHU3MOB

2.4

[Tpucnoco01eHHOCTh
OpraHU3MOB KaK pe3yJbTaT
MHUKPO3BOIIOLUU

[IpucnocoOaeHHOCTh OPraHN3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
Bo3HuKHOBEHHE TPUCHIOCOOICHUH Y
OpraHu3MoB. ApoMop(O3bI U
uavoanantauuu. [Ipumepst
MPHUCIIOCOOJICHUN Y OPTaHU3MOB:
Mopdoornaeckue, PU3noIornIecKue,
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
OTHOCHUTENBHOCTD IPUCIIOCOOIEHHOCTH
OpTaHHU3MOB.

JdemoncTpanuu

TabuuIlbl U CXEMBI:
«ITokpoBUTENBCTBEHHAs! OKpacka
KHUBOTHBIX», «[Ipemympexmatomas
OKpacKa KUBOTHBIX),
«DU3NOIOTUYECKHE aTanTalum,
«IIprcrnocobIeHHOCTh OPraHU3MOB U €€
OTHOCHUTEIBHOCTB.

O0opynoBanme: repbapuu pacTeHUIA;
KOJUICKITH HACEKOMBIX;, dydesa IITHII B 3Bepeit
C IPUMEpPaMHU PA3TUUYHBIX
MIPUCIIOCOOTIEHUH.

PackpeiBath copepxaHie TepMUHa
MIPUCTIOCOOJIEHHOCTh OPTAaHU3MOB (a1anTarms),
apomoph 03, UIN0ATANTAIHS.

[TprBOIUTE KOHKPETHBIC TPUMEPHI
MPHUCTIOCOOICHHI OpraHU3MOB
(Mopdomorndeckue, GU3NOIOTUIECKHE,
OMOXHMMHUYECKHE, IOBEICHYECKUE).
OOBSCHATH MEXaHM3M BOZHUKHOBEHUS
MIPUCTIOCOOJICHUHN Y OPTaHU3MOB.
[TpuBouTh IprMeEpBI apoMoph030B U
UAMOaTaNTalUi Y PACTCHUH U KUBOTHBIX.
OOBACHATD posib apoMOP(O30B

B OCBOCHHH OPTaHU3MaMH HOBBIX CPeJl
oOUTaHUsI.

OOBACHATH PONb UANOATANTALIUN B
MPUCIIOCOOIEHUH OPTaHU3MOB K
KOHKPETHBIM yCIIOBHSM CPE/IbL.
Jloka3pIBaTh OTHOCUTEIBHBIN XapaKTep
MPHUCTIOCOOJICHHOCTH U MIPUBOIUTH
MIPUMEPBI OTHOCUTETLHOCTH Al TaIii.
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JlaGopaTtopHasi padora

«IIpucriocobneHust OpraHu3MOB M HX
OTHOCHUTEJIbHAs 11e51eCO00Pa3HOCTHY.
JlabopaTopHasi pabora

«M3yuenue apoMopdo30B U UINOATANITAIINNA Y

PackpbiBaTh 3HaUEHUE IBHKYIITUX CHIT
ABOJIIOLIMU B (POPMHUPOBAHUH MPUCTIOCOOICHUH

pacTeHui u
YKUBOTHBIX»
2.5 Bupn, ero kpurepuu u Bupn, ero xpurepuu u CTpykTypa. PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
CTPYKTYpa JleMOHCTpALUT BUJI, KPUTEPUH BUJIA, TOIUMOP(U3M, BUIbI-

Tabauiet u cxembl: «Kpurepuu Bugay,
«Buapl-nBoiinukn», « CTpyKTypa Buja B
MIPUPOILY.

Oo6opyaoBanue: repoapuu pacTeHHUI;
KOJIJICKIIMM HACEKOMBIX; Uy4eria ITUIl U 3Bepei
pa3HBIX BHJIOB.

JlabopaTopnas paborta

«CpaBHEeHHE BUJIOB

110 MOP(HOJIOrMUECKOMY KPUTEPHUIO»

JBOMHMKH, apeall, IKOJIOTUYECKasi HUILIA,
HOIYJISALUS, BUJOBOIM KapUOTHUIL, KOCMOIIOJIHUTHI,
9HJIEMUKH, TTOIBU]IBI, SKOTHIIHI.
XapakTepu30BaTh KPUTEPUH BUA
(MOpdoIOTHYEeCKIil, TCHETHUECKHUH,
OMOXUMHUYECKUH, reorpapuuecKui,
9KOJIOTMUYECKU, Onoxumuyeckuit). OObSACHATH
HE00XO0IMMOCTh MCII0JIb30BaHMs BCEH
COBOKYITHOCTH KPUTEPUEB ISl ONIPEAETICHUS
BUJIOBOM MPUHAIJICKHOCTH OPraHU3Ma.
[lepeunciaATb OCHOBHBIE

BHYTPHUBH/IOBBIE TPYIIITUPOBKH.

OOBSCHITH MPHUYNHBI CYIIECTBOBAHUS

MOHO- Y TIOJIUTUITMYECKUX BUIOB.

CpaBHUBaTH BUIBI 110

MOP(OIOTHIECKOMY KPUTEPHUIO
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2.6

BunooGpa3zoBanue kak
pe3yJsbTar
MHKPOIBOJIIOIHH.
CBs3b
MUKPOABOJIIOIHMH U
SMUJIEMUOJIOTHH

BunooOpa3oBanue Kak pe3yinbTar
MUKPOIBOJIOIHH. W30Is1IHsT — KITFOUeBOM
¢dakrop BumoobpazoBanwus. [Tyt u criocoObl
BUJI000pa30BaHus: aJUIONATPHYECKOE
(reorpadudeckoe), CHMITaTPHIECKOE
(2KOJIOTYECKOE),

«MTHOBEHHOE» (TIOJIUILION TU3AITHS,
rudpuauzanys). JmuTenbHOCTh
IBOJTIOIIMOHHBIX TIPOIIECCOB.

MexaHu3mbl (OPMHUPOBAHUS
Ouosornyeckoro paznooodpasusi. Poib
IBOJIIOIMOHHOW OMOJIOTUH B

pa3paboTKe HayYHBIX METO/IOB

COXpaHeHHUs OMopa3HOOOpa3usI.
MWUKPO3BOITIOIUS ¥ KOIBOJFOIIHS ITAPA3UTOB U
UX X035€B. MexaHu3Mbl (OPMUPOBAHUS
YCTOMYHUBOCTH

K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEll.
JdeMoHcTpanuu

Tabnuiet u cxembl: «Criocoob!
BUI000pazoBanus», «['eorpaduyeckoe
BHI000pa30BaHUE TPEX BUIOB JIAHIBIIIICH,
«IKOJIOTHYECKOE BII000pa30BaHKE BHIOB
CUHHUID,

«[Tonummonnsl pacteHuit», «KamyctHo-
peneyHbIi THOPUID.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
BUI000pa30BaHUE, U30JISIIIHSL, KODBOIIOIHSL.
XapakTepHu30BaTh BUA000PAa30BaHUE KaK
pe3yJIbTaT MUKPOIBOIIOIHH.

OOBSCHATH POJIb U3OJISAIIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh pa3InuHbIE CIIOCOOBI
BUI000pa30BaHus (AJLJIONATPUUECKOE,
CUMIIaTPUYECKOE).

[TpuBOIUTH KOHKPETHBIE PUMEPHI BUIOB,
00pa30BaBIIMXCS PATMYHBIMA CIIOCOOAMM.
[TpuMeHsITh 3HaHUS CIIOCOOOB
BH1000pa30BaHUS )11 OOBSICHEHUS IPUINH
MHOT000pa3us BUIOB.

OOBACHATH BOSHUKHOBEHHE

YCTOMYMBOCTH MATOTE€HOB

K aHTUOMOTHKAM
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O0opynoBanue: repdapuu pacTeHU
OJIM3KUX BUJIOB, 00PA30BABIIUXCS PA3TNIHBIMU
cnocodamu

HNToro uacoB 1o Teme

14

3 Tema «Makpo3BoOLUsA U €€ pe3yJbTaTbD)
3.1 | Makpo3Boronus. 1 Meroasl n3y4eHHst MaKpO3BOJIIOLUH. PackpsiBath cozepkaHue TEPMUHOB U IOHATHH:
[Tasneonronornueckue [TaneonTonornyecKkue METOAbI U3y4YEHUS MaKpO?3BOJIHOLUS
METO/Ibl U3YUYECHUS sBomorun. [lepexoanbie hopmer u (punorenes), nepexonHsie HOPMBI,
9BOJIIOLIUU ¢buoreHeTUYECKHE PsiJibl OPraHU3MOB. ¢butoreHeTUYECKHE Psizibl, HaJICOHTOIOTHSL.
JdeMoHcTpauuu XapakTepru30BaTh MaKPOIBOJIFOLUIO KaK
Tabnuibl 1 cXeMbl: Ha/IBUJIOBYIO 3BOJIIOLMIO 00pa3oBaHus
«DUIIOTEHETUYECKHUH Psifl JTOIAIN, KPYITHBIX TAKCOHOMHUYCCKHUX CAMHHUII.
«ApxeonTepukcy, «3Bepo3yosie OOBACHATH 3HAYCHHE 5
stepb», «Creronedanbi», MTaJIEOHTOJIOTUYECKHUX UCCIIEA0OBAHUM IS
«PunHOPUTH), «CeMEHHBIE MOy YenHs haKTOB SBOTOMHHI
HATlOPOTHUKIY. OpraHu3MOB.
OGopy10BaHNe: KOJUIEKIIN, ITpuBOIMTE IpUMEPBI OPraHU3MOB,
repOapuu, MyJIsSKU UCKOTAEMbIX OCTaTKOB OTHOCSIIMXCS K NEPEXOIHEIM opMaM.
OpraHu3MOB Ha3zbiBaTh Tpynisl OpraHu3MoB,
JUIS1 KOTOPBIX BOCCTAHOBJICHBI
(butoreHeTUYECKHE PSIIBL.
CpaBHMBATH MTPOLIECCHI
MaKpOIBOJIIOLUHA U MUKPOIBOJIIOLIUU
3.2 | buoreorpaduyeckne 1 buoreorpaduueckue MeTo 1l U3yueHHs PackpsIBath cosepxkaHue TEPMUHOB U
METO/bI N3yUYEHUS sBosonnu. CpaBHEeHHE (DIIOPHI U MOHSTHI: Onoreorpadusi, 3HIEMUKH, PETUKTHI.
HBOJIIOLIUU (ayHbl MAaTEPUKOB U OCTPOBOB.
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Buoreorpaduyeckue obaactu 3emi.
Buapl-sHIEMUKH U PETUKTHI.
JdeMoHcTpanuu

TabJuIIbl U CXEMBI:
«buoreorpaduueckue 30Hb1 3eMIn»,
«/Ipeiid KOHTUHEHTOBY, «PEeTUKTEHI».
O06opynoBanue: repOapuu; KOJIJICKIIUU
HACEKOMBIX

OO00CHOBBIBATH 3HAUCHUE

Oouoreorpadun 115 U3y4eHUS

IBOJIIOIIMH OPTaHU3MOB.

[Tepeuncnars Ouoreorpaduyeckue 0o1acTu
3emii ¥ OOBSCHATH IPUYUHBI UX BBIJCIICHUS.
CpaBHuBath QIopy u GpayHy MaTepUKOB H
OCTPOBOB, PACTEHUS M )KUBOTHBIX Pa3HBIX
ounoreorpaduueckux o0acTen.

[TpuBOIUTE TPUMEPHI PEITUKTOBBIX OPTraHU3MOB,
BUJIOB-3HJICMHKOB.

OOBSCHATH IPUYUHBI COXPAHCHUS

BUJIOB SHIEMUKOB U <OKUBBIX HCKOTIAEMBIX))

3.3

DOMOPHOJIOTHIECKIEC U
CPaBHHTEIILHO-
Mopdonoruueckue
METO/IbI H3YUYCHUS
IBOJTIOIIMT

OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
MOpP(OJIOTHUECKUE METO/Ibl U3yUEHUS
sBOIIIOLIMH. [ eHeTHUYecKne MeXaHu3Mbl
9BOJIIOLIMM OHTOT€HE3a U MOSIBIICHHUS
SBOJIFOIIMOHHBIX HOBILIECTB.
I'oMostornuHble U aHAJIOTUYHBIE OPTAHBI.
PyaumeHnTapHbie opraHbl U aTaBU3MBI.
MonexynsapHo-

reHeTHYecKue, ONOXUMUYECKUE U

MaTEMAaTUUICCKHUEC MCTOAbI U3YUCHUSA DBOJIFOIIUU.

T'oMooru4HbIe TeHbI.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS
(bUTIOTEHETUUECKUX JICPEBHEB.

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
AMOpHOIOrUs, MOP(OIOTUs, TOMOJIOTUYHbIE U
aHaJIOTUYHBIE OPraHbl, pyIUMEHTHI, aTABU3MBI,
OMOXUMHUYECKasi TOMOJIOTHSL.
XapakTepu30BaTh SMOPHOIOTHUECKUE,
CPaBHUTENILHO-MOP(OJIOrMYECKHE,
MOJIEKYJIIPHO-TEHETUYECKHUE,

OMOXMMHUYECKHE, MATEMATUYECKHE METOIbI
W3YYEHHUSI SBOJTIOIUH.

OOBsACHATH 3HaYEHHE YMOPHOIIOTHH,
CpaBHUTEIbHOU MOpdonoruu,

MOJIEKYJISIPHOM T€HETUKH, OUOXUMUH,
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XpOMOCOMHBIC MyTalluy U 3BOJION U T'CHOMOB.
JdemoncTpanmuu

Hoprperst: K. M. bap,

A. O. Kosanesckuii, . Mrouep, 3.
I'exkens.

Tabaunel ¥ cxeMbl: «HavanbpHble cTagun
AMOPHUOHATEHOTO PA3BUTHS MTO3BOHOYHBIX
JKHBOTHBIX),

«I"OMOJIOrMYHbBIE U aHAJIOTHYHBIE
oprasb, «Py1uMeHTbI», « ATaBU3MBDY,
«XpOMOCOMHBIE HAOOPHI YSIOBEKA U
[IMMIIAH3E.

O6opynoBaHue: KOJUICKIIHNH,

repOapuu, MyJIsSKU TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PyIUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB

OronH(MOPMATUKH JIJTSI U3yUSHUS IBOIIOLIUN
OpPraHHU3MOB.

OnenuBats Bkiag A. O. KoBaneBckoro B
pa3BUTHE HBOJIOLMOHHOTO YUEHUSI.
OnuchIBaTh FTEHETUYECKHUE MEXAHU3MbI
HBOJIIOLIMU OHTOT€HE3a U MOSIBICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.

[TpuBOIUTH MpUMEPHI aTABU3MOB U
PYIMMEHTAPHBIX OPTraHOB Y Pa3IMYHbIX
OpPraHU3MOB U OOBACHATH IPUUUHBI UX
MTOSIBJICHHUSI.

[TpuBOIUTE IPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHHE OPTAHOB Y
OpPraHHU3MOB pPa3HbIX

CUCTEMAaTUYECKUX TPYIII.

[TpuBOIUTE TPUMEPHI OMOXUMUYECKON U
T€HHOW FTOMOJIOTHH.

OneHuBaTh 3Ha4eHHE OMOUH(DOPMATUKH JITIST
U3Y4YEHMsI 3aKOHOMEPHOCTEHN 3BONIIOLIUN

3.4

OO111e 3aKOHOMEPHOCTH
IBOITFOLIUH

OO111e 3aKOHOMEPHOCTH (TIpaBuUIIa)
aBOIONUN. [Ipuryun cmensvt hyHKyull.
HeoOpaTMOCTh 3BOJTIOLUH.

AnantuBHas paauanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLUH.

JdeMoHcTpauuu

PaCKpBIBaTL COACPKaHNEC TCPMUHOB U MOHSTHH:

cMeHa (YHKIMI OpraHoB, HEOOPATUMOCTh
ABOJIIOLIMH, aJJalITUBHAS paualus,
HEPaBHOMEPHOCTH TEMITOB YBOJIIOIIHH,
YepeI0BaHUE TIIaBHBIX

HAaIMpaBJIECHU BOJIIOIUH.
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Tabnuiel u cxeMsbl: «I'1aBHbIE HallpaBIEHUS
IBOJIIOLUIY, «O0IIME 3aKOHOMEPHOCTH
SBOJIIOLIUN»

AHanu3upoBaTh IPUUNHBI YEPETOBAHUS
IJIABHBIX HAIIPABJICHUH 3BOJIIOLUY.
[TpuBOIUTE PUMEPBI TPOUCXOKIECHUS
OPraHHU3MOB OT HECIIELUAIN3UPOBAHHBIX
IIPEAKOB U UX IPOTPECCUPYIOLIECH
CIECLIMAIN3ALINN.

OOBSACHATH MPUYUHBI HEPABHOMEPHOCTH TEMITOB
IBOJIIOLIMH.

[IpuBOAUTE IPUMEPHI AJANTUBHON PaHALINU Y
OpPraHHU3MOB.

OOBACHATH TPUIMHBI HEOOPATUMOCTH
IBOJIIOLUU

Hroro gacos no teme 6
4 Tema «IIponcxoxkaeHue u pasBUTHE )KU3HU HA 3emJiie»
4.1 | I'umoTte3bl BO3HUKHOBEHUS 2 Hay4nble runoTe3s! IpOUCXO0KICHU )KU3HU Ha | PackpeIBaTh coepkaHue TEPMUHOB U TIOHATHUIM:

JKU3HU HaA 3emiie

3emiie. AOuorenes u naicnepmus. JloHayuHble
MIPEJCTABICHUS O 3apOKACHUU KU3HU
(xpeauoHu3M). ['unoresa mocTosHHOTO
CaMO3apO’KJICHUS )KU3HU U €€ OIPOBEPIKEHUE
oneiTaMu @. Penn, JI. Criayutannanu, JI.
[Tacrepa.

[IpoucxoxaeHne >Ku3HU U aCTPOOUOIIOTHSL.
JdeMoHcTpauuu

[optpetsr: @. Penu, JI. Cnaytannanmy, JI.
[Tacrep.

KpealMoHN3M, BUTAIN3M, TAHCTIEPMUS,
aOMoTeHes.

N3narate Hay4HbIE TUIIOTE3bI U TEOPUH
MIPOUCXOXKACHUS )KM3HU Ha 3eMIIe.
OnenuBath Bkaajg @. Penn,

JI. Cnannannanm, JI. ITactepa

B (hpopMupoBaHUE HAYYHBIX B3TJISI0B HA
MIPOUCXOXKICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnaTh CTaauy pa3BUTHS KU3HUA Ha
3emiie, COrsIacHO TeOpUr OHOI0d3a
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Tabnuiel U cxembl: «Cxema onbita .
Penany», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apOxKIACHUS

JKA3HI

4.2

OCHOBHBIE HTaIbI
HEOPraHUYeCKOn
3BOJIIOIIUHU

OCHOBHBIE 3Tanbl HEOPTAHUYECKOM 3BOJIIOLIUH.
[Lnanerapnas

(reomoruyeckas) 3BOTIOIUSA. XUMHUECKas
9BOJIIOLIMSL. AOMOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB

u3 Heopranundeckux. OnbiT C. Munnepa u I
IOpu. Ob6pazoBanue noauMepoB

n3 MmoHoMepoB. KoaniepBaTHas runoresa
A.U. OnapuHa, runoresa

nepBuaHOro OynpoHa [Ix. Xomnnelina,
reHernyeckas runoresa ['. Ménnepa.
Pu6o3umsl (T. Yek) u runotesa

«vupa PHK» V. I'un6epra.

dopmupoBanue MmeMOpaH u
BO3HUKHOBEHHE MPOTOKJIETKH.
JdemoncTpanuu

[optpetsr: C. Muinep, I'. FOpu, A.

W. Onapun, JIx. Xonnein, I'.

Ménnep.

Tabmuiet u cxembl: «Cxema ombiTta C.
Munepa, I'. FOpu», «3Tansl
HEOPraHUYECKOM IBOJIIOLIUI.

PackpsbiBaTh conep:kaHue TEPMUHOB U MOHSATHI:
reoJIOTUYECKasi YBOJIIOIUS, XUMUYECKast
HBOJIIOLIMSI, A0MOTEHHBIN CHHTE3, IEPBUYHAS
aTMoc(epa, KoalepBaTHbIE KaIlIk, pUOO3HUMBI,
MIPOOHOHTHI.

XapakTepru3oBaTh OCHOBHBIE ITaITbI
XUMHUYECKOH 3BOJIOIUH.

HaszpiBath  XuMHYECKHMII  COCTaB
MepBUYHON  aTMocdepbl  3eMIIH.
OuenuBats Bkiaa C. Musuiepa,

I'. FOpu, T. Yeka, V. 'unbepra

B (hOpMHpOBaHKE HAyYHBIX B3TJISI0B Ha
IIPOUCXOXKACHNE )KU3HU Ha 3eMJIe.
OnuceiBaTh yCIOBUS, HEOOXOAUMBIE JITIS
abMOTreHHOT 0 CUHTE3a

OpraHNYeCKUX COCTMHECHUMH.

[TpuBOIUTE MPUMEPHI MOJIEKYI, Y

KOTOPBIX BOSHUKJIH MTPOIIECCHI
TeHETUYECKOTO KOTTMPOBAHUS U
(dbepMeHTaTHBHAS AKTHBHOCTD.
O060CHOBBIBATH HEBO3MOXKHOCTh

101



Bupryanbnas 1aboparopHasi padora
«Mopenupoanue onbiToB Musuiepa— FOpu no
M3Y4YeHHIO a0MOT€HHOT0 CUHTE3a
OPraHUYEeCKUX COCIMHEHUMN

B TIEPBUYHOM aTMochepe»

IMOBTOPHOI'O BOBHUKHOBCHHUA JKU3HU HA 3emie

4.3 | Ucropust 3eMIu 1 METOJIbI Ucropus 3emiiu 1 MeTOABI €€ U3YUYCHUSI. PackpeiBath copepkaHue TEpPMUHOB U TTOHATHIA:
€€ n3yueHus Hckonaemblie OpraHUYeCKUE OCTATKH. TF€O0XPOHOJIOTUs
['eoxponoorus u €€ MEeToIbI. (oTHOCHTENBHAS, A0COJIIOTHAS),
OTtHocuTenbHAS U A0COTIOTHAS OKaMEHEJIOCTH, METO/IbI
reoxpoHoJorus. ['eoxpoHonornyeckas TE€OXPOHOJIOTUH, TEOXPOHOJIOTMYECKAS IIKaJa:
LIKaJIa: S0HbIL, 3PbI, IEPHOJIBI, FTTOXH. S0HBI, PbI, IEPUOIbI, STIOXHU. XAPAKTEPU30BaATh
JdeMoHCcTpanuu METO/bl U3YUYEHUSI UCTOPUH 3EMITH.
TabuuIlbl U CXEMBI: [Iepeunciars pasaenst
«I"eoxpoHOIOTUYECKas KA. TE€OXPOHOJIOTUYECKOM TIKasbl. OlleHUBaTh
Oﬁopyno];a]-[ue: KOJIJICKIIUHN 3HAYCHUEC UCKOITAEMbIX OCTAaTKOB IJIs1
OKaMeHeHOCTCﬁ, IIOJIE3HBIX HU3YYCHUSA UCTOPHUHU PA3ZBUTHUSA )KU3HU HA
HCKOITA€MBIX ; MYJISDKH OPraHUYECKUX OCTaTKOB 3emue.
OPraHM3MOB. OOBACHATH XapakTep pacipeeIeHUs
ﬂaﬁopaTopﬂaﬂ paﬁoTa UCKONAeMbBIX OCTATKOB B 3€MHOU KOpe.
«/3yueHue 1 onrcaHue UCKOITaeMbIX OCTaTKOB CpaBHuBaTH MCTOABL abCONIOTHOM U
JIPEBHHUX OPTaHU3MOBY OTHOCUTEIILHOM F€OXPOHOJIOTHUH
4.4 | HavanmbHbIE STAIIBI HauanbHbie 3Tanbl OpraHuyecKoi 3BOIONMHU. | PackpbIBaTh coaepkaHue TEPMUHOB U MMOHATHIA:
OpraHuYeCKOn [TosiBneHre 1 3BOJTIONHS MEPBBIX KIETOK. «IOCJIETHUY YHUBEPCAIBHBIN OOIIHUN TTPEIOK,
ABOJTIOLIAN DBOJTIOLIHS OJIHOKJIETOYHBIE

MeTabonu3Ma. Bo3HUKHOBEHUE MEePBHIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE

OpraHu3Mbl, IPOKAPUOTHI, FYKAPHOTHI,
CUMOHOTEHES.
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OMOTIEHKH KaK aHAJIOT MEPBBIX

Ha 3emuie coobmiecTB. CTPOMATOIHTHI.
[IpoxapuoThI ¥ 3yKapUOTHI.
[IpoucxoxaeHne s3ykapuor
(cumOuorenes). DBOIOIMOHHOE
MIPOUCXOXKICHNE BUPYCOB.
JdeMoHcTpauuu

Tabnuue! u cxembl: «HauanbHble 3Tanb
OPTaHUYECKOH IBOIIOIUIY, «Cxema
00pa3oBaHMs 3yKapuoT MyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAUAIbHbIE STaIbI
OpPraHUYECKOM 3BOTIOIUH.

[TpuBoUTE IPUMEPHI apOMOP(HO30B TIEPBHIX
OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepru3oBaTb OCHOBHbBIE

MIOJIOKEHUS U TOKA3aTeIbCTBA THITOTE3bI
CUMOMOTEeHE3a.

JloKa3bIBaTh MOJTyaBTOHOMHOCTh MUTOXOHIPUI
U TUTACTHU]I, UX MPOUCXOKICHHUE OT
MPOKAPHOTHYECKUX KIIETOK.

JlenaTh BBIBOJIbI O 3HAYEHUU BO3ZHUKHOBEHUS
dorocunTe3a, GopMUPOBAHUS SApA TS
JalbHEUIIIero pa3BUTHS KU3HU Ha 3eMiie.
XapakTepru3oBaTh THIIOTE3bI

IIPOUCXOXKIECHUS BUPYCOB

4.5

OBOIIOLMS JyKapuOT

[IpouncxoxaeHrne MHOTOKIIETOUHBIX
opraHu3mMoB. Bo3HUKHOBEHHE OCHOBHBIX
TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.
JdeMoHcTpanmuu

Hoprper: . 1. MeyHuKOB.

Tabnuiel 1 cxeMmbl: « HauannHbIe dTAIIbI
OpraHUYECcKOM IBOIIOIUNY, «CHcTeMa KUBOU
TIPUPOJIBI

PackpwiBaTh conepkaHue TEPMUHOB U TIOHSATHH:
MIPOKAPHOTHI, SYKAPHOTHI, MHOTOKJIETOYHOCTD,
CHeIHaau3alus KIETOK, BUPYCHI.
XapakTepu30BaTh MPOUCXOKICHHE
MHOTOKJIETOYHBIX OPTaHHU3MOB.

CpaBHHBaATH OCOOEHHOCTH

YKapUOTHYCCKHUX U IPOKAPHOTHICCKUX
OpPTraHU3MOB.

HaswiBaTh OCHOBHBIE apOMOP(}HO3bI
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9YKapHuoOT U OLICHUBATh UX 3HAYEHUE IS
JAIbHEHIIETO Pa3BUTHSA )KU3HU

4.6 | OcHOBHBIE TAIbI OCHOBHBIE 3Tarbl IBOIOIUN BBICIIUX PackpsiBath conep:kanre TEpPMUHOB U
3BOJIIOLIUHU pactenuii. OcHOBHBIE apoMOPGO3bl PACTEHUN. | MOHSATHIL: BOJOPOCIU, pUHUOPUTHI, MXH,
PacCTUTEIBHOTO MHUpa Boixon pactenuii Ha cyury. [losiBinenue MaropoOTHUKO0Opa3HbIe, CEMEHHBIE

CIIOPOBBIX PACTEHUI U 3aBOCBAHUE UMU CYIIU. | MMAIOPOTHUKH, TOJIOCEMEHHbIE,
Cemennble pactenus. [Ipoucxoxaenue IIOKPBITOCEMEHHBIE, OECI0I0€ TOKOJIEHUE
LIBETKOBBIX PACTECHUH. (ciopouT), MOIOBOE MOKOJIICHKE
JdeMoHcTpauuu (ramerodur).
Tabauiiel v cxembl: «ApoMopho3bl pacTeHHit», | IlepeunciiaTe OCHOBHEIE dTallbl BOJIIOLUH
«PunnopuTe», pacturenbHOro Mupa. Ha3zpiBath OCHOBHBIE
«OIHOKIJIETOYHBIE BOJOPOCIINY, apoMop(h03bl PAaCTCHUI U OLIEHUBATH UX
«MHOrOKJIETOYHbBIE BOJIOPOCIINY, 9BOJIIOIMOHHOC 3HAYCHUC.
«Mxu», «1aropoTHHKM, CpaBHUBATh 0COOCHHOCTH CTPOCHHS PACTCHHIA
«onoceMeHHbIe pacTeHus», «OpraHel Pa3HBIX OTACIIOB
LIBETKOBBIX PACTECHUI.
OobopynoBanue: repOapuu pacTeHUI
Pa3IUYHBIX OT/AEIIOB.
IIpakTnueckas padora
«M3yuenune ocoOEHHOCTEN CTPOCHUS pacTeHUI
Pa3HbIX OT/IEJIOBY»

4.7 | OcHOBHBIE JTaIIbI OCHOBHBIE 3Tarbl BOTIOLUN KUBOTHOTO PackpbiBaTh conep:kanrie TEpPMUHOB U MOHSATUM:

HBOJIIOLIMU KUBOTHOT'O
MHpa

Mupa. OcHOBHBIE apOMOP(HO3bI JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbiB —
MOSIBIICHIE COBPEMEHHBIX THITOB.

MPOCTENIIINE, MITACTUHYATHIE,
KUIIEYHOTIOJIOCTHBIE, INIOCKUE YEPBH,
YICHUCTOHOTHE, PHIOBI, 3eMHOBOIHBIC,
MIPECMBIKAOIIUECS, ITULIBL,
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IIepBbIie XOpAOBBIE )KUBOTHBIE. JKHU3HB B
BOJIC. DBOIIOIMS TTO3BOHOYHEIX.
[Ipoucxoxaenue ampuoOuil u penTInii.
[IpoucxoxaeHrne MICKOMUTAIOIIMX U MITHII.
[MpuHIHN KIIFOYEBOTO apoMopdo3a.
OcBoeHue OCCITO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
JdemoncTpanun

Tabauie! u cxeMmbl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», K ApoMopdo3bI
JKUBOTHBIX», «[Ipocreininey,
«KumeunononoctHeiey, «[lmockue yepsm»,
«Ynenucronoruey, « PeIObI»,
«3eMHOBOJIHBICY,

«IIpecmbikaromuecs», «IItuupn,

«Mnekonutaromnue». OdopyaoBaHue:
KOJUIEKLIMHA HACEKOMBIX; BIAKHbBIE
npemnapaThbl ) KUBOTHBIX; PAKOBHUHBI
MOJUIFOCKOB; KOJIJIEKIIUM UTTIOKOKHX;
CKEJIEThI

[MO3BOHOYHBIX KMBOTHBIX; UydeJia ITULL U
3BEpEN.

IIpakTnueckas padora

«M3yuenune ocoOEHHOCTEM CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX)

MJIEKOIUTAIOIINE, SKTOJEPMa, SHTOIepMa,
Me30/1epMa, ABYCTOPOHHSSI CHMMETPUS,
TEIJIOKPOBHOCTb.

[lepeunciiATb OCHOBHBIE 3TAIIbI BOJIIOLIUU
KUBOTHOTO MHUpa.

Ha3biBaTh OCHOBHBIE IIpeaanTaluy,
CIIOCOOCTBOBABIIINE BHIXO/1Y )KUBOTHBIX Ha
cyuly.

OneHuBaTh 3HaYCHUE PA3BUTHS HEPBHOU
CUCTEMBI JJIsl TPUCTIOCOOTIECHUS )KUBOTHBIX K
YCJIOBHSIM OKPY>KaIOIIEH CPEJIbI.

OOBACHATH MIPUYMHBI YBOJTIOIMOHHOTO PACIIBETa
HACEKOMBIX, KOCTHBIX PbIO, MTHII,
MJIEKOIUTAIOIINX
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4.8

Pa3Butue »xu3HU Ha
3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
MepUoJIaM: apXei, MpoTepO30M, MaICO30M,
Me3030i, KaiiH030i. OO0I1as XapaKkTepuCcTUKa
KJIUMaTa u

reoJ0ru4eckux npoueccos. [losBnenue u
pacuBeT XapaKTEPHbIX OPraHU3MOB.
Yrineobpa3zoBaHHE: €T0 YCIOBHS U BIMSHAE Ha
ra3oBblil COCTaB

aTMocdepsl.

MaccoBble BBIMUPAHUS — SKOJIOTUUECKHE
KPU3UCHI MPONLIOTo. [IprunHbI U ciiencTBUs
MacCOBbIX BbIMHpaHUil. COBpEMEHHbIN
9KOJIOTMUECKUN KPU3UC, ET0 OCOOEHHOCTH.
[Ipobnema coxpanenus: OnopazHO0Opasus
Ha 3emIie.

JdemoncTpanuu

Tabnuie! u cxemsl: «Pa3BuTne KU3HU B
apXeucKkou ope», «Pa3Butue KU3HU B
MPOTEPO30MCKOI 3pe», «Pa3BUTHE )KU3HU B
T1aJICO30MCKOM dper,

«Pa3BUTHE KU3HU B ME3030MCKOM 3pey,
«Pa3BUTHE )KU3HU B KAHO30MCKOM 3pey

PackpsiBath cosiep:kanre TEpPMUHOB U
MIOHSATUI: apXel, apxeOaKkTepuH,
MaHo0aKTepHH, IPOTEPO30H, MaIC030M,
KeMOpHii, OpJIOBHUK, CUITYp, I€BOH, KapOOH,
nepmb, [lanres, TeTuc, TpruiIoOUTHI,
PUHUO(DUTHI, PAKOCKOPITUOHBI, TAHLIUPHBIE
pBIOBI, KOTHII03aBPbI, Me3030H, ['oH 1BaHa,
JlaBpasus, Tpuac, ropa, Mell, XBOMHEBIE,
TUHKTOBBIC, CATOBHUKOBEIE,

OeneMHUTBI, aAMMOHUTBI, TUHO3ABPHI,
apXEOINTEPUKC, TOKPHITOCEMEHHBIE,
KaitHO301, MaJIe0TeH, HEOT€H, aHTPOIIOTEH,
MAaCcCOBO€E BbIMUpaHHE. XapaKTepHU30BaATh
pa3BUTHE )KU3HU Ha 3eMII€ 110 3paM U
MIEPUOJIAM.

VYcraHaBnuMBaTh 3aBUCUMOCTb MEXKTY
re0JIOTHYECKUMU IIPOLIECCAMH,
M3MEHEHUSIMHU KJIMMaTa U MPOoLieccCaMu B
YKUBOW MPHUPO/IE.

OOBACHATH NPUYMHBI paclIBETa
CUCTEMATUYECKUX I'PYIIT OPraHu3MOB B
Pa3JIMYHBIE 3Pl U IEPUOBI.
AHanM3upoBaTh NPUUMHBI U CIEACTBUS
MacCCOBBIX BBIMUPAHHM.

HazbiBaTh OCHOBHBIE apOMOP(O3bI
pacTeHU# U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI TEPEXOTHBIX (hopMm
OpraHU3MOB.

AHaIM3UPOBATH MYTH PEHICHUS TTPOOIEMBI
COXpaHCHHUS

O6uopazHooOpazus Ha 3emiie

49

CoBpemMeHHas cucteMa
OpPraHu4eCcKOro MHUpa

CoBpemeHHas cucTeMa OpraHMuecKoro Mupa.

[TpuHLMIBl KaccupuKanuu

opranu3moB. OCHOBHbIE

CUCTEMATUYECKHUE IPYIIbl OPraHU3MOB.
JdemoncTpanun

Tabauie! u cxembl: « COBpeMEHHAsI cucTeMa
OpPraHUYeCKOro MUPa»

PackpeiBaTh coaiepkaHuEe TEPMUHOB U
NOHATUI: OaKTepUH, apXeH, BbICLIHNE
pacTeHust, 3eJEHbIE BOJAOPOCIIH, OarpsiHKH,
Oypble BOJIOPOCIN, MOXOBHU/IHBIE,
[alIOPOTHUKOBU/IHBIE, XBOLLEBUIHBIE,
IUIayHOBUHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE, TPOTUCTHI,
KMILEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
KpYTJIblE€ YEPBU, KOJIbYATHIE YEPBH,
YJIEHUCTOHOTHE, MOJUTFOCKH, UTJIOKOXKHE,
XOPJI0BbIE, IPUOBI, TUIIAHHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO

CUCTEMY OPTaHUYECKOTO0 MHPA;

Ha3bIBaTh OCHOBHBIE CUCTEMATHYECKHE IPYIIIIbI
OpPTraHMU3MOB.

OOBACHATH MPUHIMIIBI KJIACCUPHUKAITUT
OpPraHU3MOB.

[lepeuncnsaTb OCHOBHbBIE TPU3HAKK TIPOKAPHOT,
pacTeHui, )KUBOTHBIX, IPUOOB, KPACHBIX U
OypBIX BOJIOPOCIIEH.
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[IpuBOAUTE PUMEPHI IPEACTABUTENIECH
OCHOBHBIX CUCTEMAaTUYECKHUX IPYIIT OPraHU3MOB

HToro uacoB 1o TeMme

15

S) Tema «IIpoucxoxieHue 4eJ0BeKa — AHTPOIOreHE3»
5.1 | AnTponosnorus — Hayka 1 Paspnensl u 3anaun antponosorui. Meroasl PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
0 YEJIOBEKE AHTPOIIOJIOTUH. aHTPONOJIOTHUs, MOP(HOJIOTHS, aHTPOTIOTEHE3,
JdeMoHcTpauuu AHTPOIIOMETPUS, PEKOHCTPYKIIHSI, APXEOJIOTHs],
Tabnuiibl U cxeMbl: «MeTOoIbl aHTPOTIOTIOTHI. sTHOTrpadus.
OO6opynoBanme: MyJsKU HaspiBathb pa3nesibl v 3a/1a41 aHTPOIIOJIOTHH.
OKaMEHEJIOCTEH, TPEMETOB XapakTepu30BaTh METO/IbI aHTPOIIOJIOTUH U
MaTepuaibHOU KyJIbTYphI IPEIKOB YEIOBEKA; CPaBHUBAThH UX MEKLY COOOM.
¢ororpaduu HaXOOK UCKOTIAEMBIX OCTATKOB | BBIICISITH BOIIPOCHI 9BOMOIUH YEIIOBEKa,
yeJiOBEeKa HCCIICAYCMBIC ITPU ITOMOIITHN
Pa3JINYHBIX METO/IOB
5.2 | Pa3zBuTHe npencraBieHuit 1 CraHoBIIEHHE TPEICTABICHU O PackpsiBath cozepkaHue TEPMUHOB U TIOHATHH:

0 IPOUCXOKJICHU U
YeJI0BeKa

MIPOMCXOXKIACHUH YEJIOBEKA.
Penurnosusie Bo33peHusl.
CoBpeMeHHbIE HayUHbIE TEOPUH.
JdeMoHcTpanuu

Hoptper: Y. Hapsun. TaGnuiisl u
cXeMBI: «MeToab!
AHTPOIIOJIOTUI.

AHTPOIIOT€HHAs TEOpUs, TPYA0Bask TEOPUs,
Homo sapiens.

OnenuBats Bkiag Y. JlapuHa B

pa3BUTHE NIPEICTABICHUN

O NMPOUCXOKICHUU YEIIOBEKA.
ApryMeHTUpOBaHHO KPUTUKOBATh
PENUTHO3HBIE TPEACTABICHUS
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Oo6opynoBanue: MyJIsKU

OKaMEHEJIOCTEH, IPEIMETOB

MaTepHaATbHON KYJIBTYPHI IIPEIKOB YETIOBEKA;
penpoaykimu (poTorpaduu) KapTHH C
MU(POJIOTHUECKUMH U OMOJICHCKUMU CIOKETaMU
MIPOUCXOKICHHUS YeTIOBEKa

O IIPOUCXO0KICHUH Y€JIOBEKA C ITO3UIIUHU
€CTECTBEHHBIX HAYK.

XapakTepru30BaTh HAy4YHbIC TEOPUU
IIPOUCXOXKIACHUS YEIIOBEKA

5.3

Mecto uenoBeka B
cucreme
OpPraHUYeCKOro MUpa

CXO0JICTBO YeJIOBEKA C JKUBOTHBIMU.
CucreMaTH4eCcKoe MOJI0KEHUE YeI0BeKa.
CBHACTEIECTBA CXOACTBA YCIOBEKA C
JKMBOTHBIMU:
CPaBHHUTEIHLHO-MOP(]OIOrHIEeCcKHE,
sMOpHOIOTHYecKre, (PU3U0IOTO-
OmoxuMH4ecKue, mopeneHuIeckrue. OTIIHIns
YeJIOBEKA OT JKUBOTHBIX.

[IpsiMox0OXKIEeHNE U KOMITJIEKC CBSI3aHHBIX C
HUM IPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra v
BTOPOU CUTHAJIBHOW CHUCTEMBI.
JdemoncTpanuu

Tabuiel ¥ cXeMbl: «I 0JIOBHOM MO3T
YyenoBekay, «ernoBekooOpasHbIe 00E3bIHbBD,
«CxkeleT 4enoBeKa u

CKEJIEeT IIMMITIaH3e», « Py TMMEHThI U aTaBU3MBbD».
Oo0opynoBaHue: CKEJIET YEIOBEKa;

MOJIEJIb Yepera YeJI0BeKa 1 ueperna

PackpsiBath cozepkaHue TEPMUHOB U IOHATHH:
PYIMMEHTBI y YEJIOBEKA,

aTaBU3MbI y YeJIOBEKa,

IPSIMOXO’KCHHE, BTOPasi CHTHAJIbHAsl CUCTEMA.
Omnpenenars cucTeMaTn4eckoe

II0JIOKEHHE YEJIOBEKA B OPraHUYECKOM MHUPE.
BBIABIATE YEPTHI CXOACTBA U PA3IHUUS
YeJI0BEKa U )KUBOTHBIX.

XapakTepHu30BaTh CBUIETENBCTBA

CXO/ICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTENBHO-MOP(OIOTUUECKHE,
sMOpuosIoTHYecKue, PU3n0JI0ro-
Oouoxumuueckue, nopeneHueckue). [lpuBoante
MIpUMEpPHI aTaBU3MOB U PYJUMEHTOB y
4eJI0BEKa.

OnuceIBaTh MPU3HAKU YEIOBEKA,
copMHpOBaBIINECS B CBS3U

C JPEBECHBIM 00pa30M KHU3HH MPEKOB
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[IMMITaH3€; MOJIENIb KUCTH YEeJIOBEKA U KUCTH
HIMMIaH3e.

JlaGopaTopHas padora

«H3yueHne 0coOOEHHOCTEH CTPOEHUS CKeleTa
YeJI0BEKa, CBA3aHHBIX C TPSIMOX0XKICHUEM»

U IPSIMOXOKICHUEM.

BBISBIATE IPUYHHBI OCOOCHHOCTEW CTPOCHUS
yeperna 4eaoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
00e3bsHAMU.

CpaBHUBATB OpYIUIHYIO ACATEILHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHHBATh 0COOEHHOCTH BBICILICH

HEPBHOM JEATEIBHOCTH YEJIOBEKA U JKUBOTHBIX

5.4 | JIBrKyIue cuibl JBwxymue cuibl ((hakTopel) aHTpororeHesa: | PackpbsiBaTh copepikaHue TEPMUHOB U TTIOHSTHIA:
(paxTopsl) Ouonoruyeckue, couranbable. COOTHOLIEHWE | HAacleACTBEHHAsi N3MEHYUBOCTb, €CTECTBEHHBbIH
aHTPOIIOreHe3a OMOJIOTUYECKUX M COLUAIBHBIX (PAKTOPOB B 0TOOp, OpyauiiHas A€ATEIbHOCTD, IPYIIIOBOE

aHTPOIIOTeHe3e. COTPY/AHUYECTBO, OOIIEHHUE, PEUb.
JemoHcTpanum XapakTepu30BaTh JBUKYIIUE CHUIIbI
Tabauiie! ¥ cxeMbl: «JIBHXKy1ne cuibl aHTpoIoreHe3a: OMOJOrMYECKHE U COLHAIbHbIE
AQHTPOIIOTEHE3aA.
OO0opynoBanme: MyJISKU IPEAMETOB
MaTEpUAIBbHOU KYJIbTYPBI IIPEIKOB
4eJI0BeKa
5.5 | OcHOBHBIE CTaIUU OcHoBHbIE cTaguu aHTpornorenesa. Panune PackpeiBaTh coepkaHUE TEPMUHOB U MIOHATHUI:

AHTPOIIOICHE3a

4yesI0BeK0oOpa3Hble 00€3bsHbI (TPOKOHCYJIBI) U
paHHUE TOHTUIBI — OOIINE MPEAKH
4eJI0BEKOOOPa3HbIX 00€3bsH U JTIOEH.
ABCTpaIONUTEKH —

JIBYHOTHE IIPEJIKH Jro1ei. Yernosek

aBcTpayionuTeK, Yenosek ymensii, Yenosek
npsaMoxoasaunii, Yenosek reinens0eprekui,
YenoBek HeaHAEPTAIBCKUI, KDOMAHBOHEIL,
JICHUCOBCKH 4eJIOBEK, YeaoBek
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YMEJIbIH, IEPBbIE U3rOTOBJICHUS

opyauii Tpyaa. Yemosek

NPSIMOXOJSIIMI U TIEPBBIA BBIXOJ JIIOJEH 32
npeaensl Agpuku. Yenosek
reiaens0eprekuii — oOLHiA mpeIoK
HEaHJIePTAJIbCKOT0 YeJIOBEKA U YEIOBEKa
pazyMHoOro. YenoBek HeaHIepTaIbCKUN KaK
BH/JI JIIOJIEH XOJIOJHOIO KiInMara. YesnoBek
pa3yMHBIN COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenaMu AQpuku.
[Taneorenerrka u NajseoreHOMMKA.
JdeMoHcTpauuu

Iloptpetsr: JI. JIukn, . 5. Porunckuii, M. M.
I'epacumos.

Tabauirel ¥ cxembl: « IBOOIMOHHOE JPEBO
YEJI0BEKa», «ABCTPAJIOIUATEK,

«Yenosek ymenslin», «HenoBek
MIPAMOXOIAILUNY, «/[eHUCOBCKUI YEIOBEKY,
«Heannepranbibby,

«KpomanboHI1e, «IIpenku uenoBekay.
OO0opyaoBanme: MOJIENU TOPCA MPEIKOB
YyeJoBeKa; MyJISKUA IPEAMETOB MATEPUAIIBHOM
KYJIbTYPBI ITPEJKOB YETTOBEKA

pa3yMHbII COBPEMEHHOTO TUIIA, NTAJIEOTEHETUKA.
XapakTepu3oBaTb OCHOBHbBIE CTAIUN
aHTPOIIOTCHE3A.

BeiBisITe  mporpeccuBHbIE YepTHl,
MOSIBUBIIUCCA Y MNPCAKOB 4YCJIOBCKA Ha
Pa3HbIX CTAUSAX AHTPOIIOTE€HE3A.

[IpuBOAUTE IPUMEPHI IPEICTABUTEIIEH
OCHOBHBIX CTa/IMl AHTPOIIOT€HE3a: ONUCHIBATH
HUX AaHTPOIIOMETPUUCCKHEC JAHHBIC, 06pa3 KHN3HU
u opyaus Tpyaa. CpaBHUBATh NpeICTaBUTEIIEH
OCHOBHBIX CTaJUi aHTPOIIOreHE3a
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5.6

DBOJIONNA
COBPEMEHHOTO YeJIOBCKa

DBOJIOIMS COBPEMEHHOTO YEJI0OBEKa.
EcrecTBeHHBIN OTOODP B MOMYJISAIHIX
yesoBeka. MyTalimoHHBIN IIPOLECC U
nosiumopdusm. [lonynsmoHHbIE BOJTHBL,
npetid reHoB, MUTpaIus U

«3(dexT ocHOBaTENS B MOMYJIALUAX
COBPEMEHHOI'0 YEJIOBEKA.
JdemoncTpanun

TabGauirel ¥ cXeMbl: «ITarbl SBOIIOIHH
YeJI0BEKa»

PackpbIBaTh coiep:kaHue TEPMUHOB U

MOHSTUI: MyTallMOHHBIN Mpoliecc,
MOTUMOP(PH3M, TOMYISIHOHHBIEC BOJHBHI,
npeti reHoB, MUrpanus,

«3(hdexT ocHOBaTEIA.

XapakTepru30oBaTh POJIb ECTECTBEHHOTO 0TOOpa B
MOIYJISALUSX COBPEMEHHOTO YeJIOBEKa.
OrueHuBaTh posib MyTaIIMOHHOTO TIpoliecca,
MOMYJISIIMOHHBIX BOJIH, Apeiida reHoBs,
MUTpanud, «3pQPeKTa OCHOBATEISD B IBOIOLUN
MOMYJISINI COBPEMEHHOT'O YETIOBEKa.
[TpuBoaMTE TPpUMEPHI (HaKTOPOB, CHOCOOHBIX
BBI3BATH MMOMYJISIIUOHHBIE BOJIHBI B 9BOJIOLIUN
COBPEMEHHOI0 YeJIOBEKa

5.7

UYenoseyeckue pacsl.
MexIuCcunuIuIMHAPHBIE
METO/IbI AHTPOIIOJIOTUH

Yenoseueckue pacsl. [lonstue o pace.
Bosbiine pacsl: eBponeouiHas
(eBpasuiickas), aBCTpaJIO-HETPOUTHAS
(3xBaTOpHUANbHAS ), MOHTOJIOUTHAS
(asmaTcko-aMepuKaHcKasi). Bpems u mytu
pacceseHus 4eaoBeKa o

rutanete. EAMHCTBO YemoBeuecKux pac.
HayuHas HecocTOSITeIbHOCTh pacu3Ma.
[IpucrocobaeHHOCTh YenoBeKa

K Pa3HbIM yCJIOBUSIM OKpY KaroIIen

PackpeiBaTh coepkaHuE TEPMUHOB U TIOHSATHUI:
paca, pacoreHes, pacu3M, COLUaIbHBIN
JApPBUHU3M.

XapakTepu30BaTh IPU3HAKK OOJIBILIUX pac
4eJI0BEKA: EBPOIIEOMIHON

(eBpa3uiickoii), aBCTpaIO-HErPOUIHOMN
(9KBaTOpPHAILHON ), MOHTOJIOMTHOM
(a3narcko-aMepUKaHCKOM).

BbIABIATE NPUUMHBI BOSHUKHOBEHHUS
YeJI0BEUYECKHX pac.
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cpenbl. Biusinue reorpadudeckoil cpensl u
npeiida reHoB

Ha MOP(OIOTHIO U (PU3HOIOTHIO YETOBEKa.
Me:xIucuuIIMHapHble METOBI B
¢busnveckoii (OMOJIOTrHUECKO)
AHTPOIIOJIOTUH. DBOJIIOLIMOHHAS
AHTPOIIOJIOTUS U AJIE0AHTPOIOJIOTUS
YEJIOBEYECKUX MOITYJISALUN.
buocouuanpHbie nccne0BaHUS NPUPOIBI
yenoBeka. MccienoBanye KO3BOIIOLMH
OMOJIOTUYECKOTO M COIMAIBHOTO B
YEJIOBEKE.

JdeMoHcTpauuu

Tabmuie! ¥ cxeMbl: «Packl YemoBeEKay.
IIpakTnyeckas padora

«M3yueHne 3K0I0Orn4eCcKuX aJanTaui
YeJI0BEKa»

[TpuBOIUTE IPUMEPHI AJANTUBHBIX IPU3HAKOB Y
IIPEJICTaBUTEIIEH UeIOBEUYECKUX pac.
ITpuBOIUTE CBUAETENBCTBA EAUHCTBA
IIPOMCXOKACHUS YEJIOBEYECKUX pac.
ConocTaBisaTh alaliTUBHBIE TUIIBI JTHOAEH €
pacoBbIMU MPU3HAKAMHU.

JloKka3bIBaTh HAYYHYIO

HECOCTOSATENILHOCTh Pacu3Ma

HToro uyacoB 1mo TeMme

10

6 Tema «IK0JI0rUsl — HAYKa 0 B3AHMOOTHOIICHUSIX OPTraHU3MOB U HA/IOPraHU3MEHHBIX CHCTEM C OKPYKaIomiei
cpepoin»
6.1 | Bapoxnaenue u 1 3apoxAeHUE U PA3BUTHE IKOJIOTUN PackpeiBath copepkaHue TEpPMUHOB U ITOHATHIA:

Pa3BUTHEC SKOJIOTHUH

B Tpynax A. I'ym6onsara, K.®. Pynse, H.A.
CesepuioBa, J. 'ekkens,

A. Tencnu, B.H. Cykauéna. Pa3gensl u 3agaun

sKoJoruu. CBsi3b 3KOJIOTHHI
C IpyTrUMH HayKamH.

JKOJIOT S, ayTAKOJIOTHS, CHHAKOJIOT U,
9KOJIOTHS COOOIECTB U SKOCUCTEM, SKOJIOTHUS
BHUJIOB U TIOMYJISALIAIA.

XapakTepru30BaTb OCHOBHBIE ATAIIbI
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JdeMoHcTpauuu

Hoprpetst: A. ['ym60mb1T,
K. ®@. Pynwe, H. A. Ceep1ios,

3. T'ekkensb, A. Tencnu, B. H. Cykaués.
Tabnuuel u cxemsl: «Pa3nensl 3KoI0rum»

3apOXKICHMS U Pa3BUTHUS YKOJIOTUH KaK HAyKH.
[TpuBOAUTE IPUMEPHI OOBEKTOB U3YUYECHUS
OKOJIOTHH.

Ha3zbiBaTh OCHOBHBIE 3a7a4H, CTOSIIIUE TIEPE]]
Y4EHBIMU-IKOJIOTAMH.

VY cTaHaBIMBaTh B3aUMOCBSI3b KOJIOTUN

C IpYIMMH HayKaMH

6.2

MeTo1p1 SKOJTOTHH.
3HaueHue
9KOJIOTUYECKNX 3HAHUM
IS YeJIOBEKa

Meronbr  3konoruu.  [loneBbie
HaONO/IeHUs. OKCIIEPUMEHTHl B
9KOJIOTUHU: IPUPOJIHBIE U
naboparopnsie. MoaenupoBaHue B
9KOJI0rMA. MOHUTOPUHT
OKpYKaIOIIEH CpeIbl: JIOKAIbHBIMI,
pPErHOHAIIBHBIN U TJIOO0AIbHBIN.

3HadeHne YKOJIOTMYECKUX 3HAHUM JUIS

qeJI0BeEKA. DKOJIOTHUYECKOE
MHPOBO33PEHHE KaK OCHOBA CBsI3EH
YEJI0BEUECTBA C MPUPOJION.

@opMUPOBAHUE IKOJIOTUYECKOU KYJIBTYPBI U
JKOJIOTUYECKON IPAMOTHOCTH HACEJICHMUS.

JdeMoHcTpanuu

TaOauIbl ¥ CXEMBI: «MeTopl OKOJIOTHH),

«Cxema MOHUTOpPHHTA
OKpYKaIOIIeH Cpeab».

PackpsiBath cozepkaHue TEPMUHOB U TOHATHIH:
0JIEBbIE HAOJIIOICHHSI, MOHUTOPHHT
OKPY’KaIOIleH Cpelibl, MOACIUPOBAHNUE,
9KCIEPUMEHT, IIPOTHO3UPOBAHNE.
XapakTepru3oBaTh METOIbI YKOJIOTUU.
[TpuBOANUTE MpUMEPHI OJIEBBIX HAOIIOACHUHN B
9KOJIOTUH.

BbIsBIIATE 0COOEHHOCTH MOHUTOPHHTA
OKPY’KaroIlleH cpeibl Kak MEeToAa
9KOJIOTMUECKUX MCCIIEA0BAHNN.
OO060CHOBBIBATH 3HAYEHHE

JKCIIEPUMEHTOB B DKOJIOTUYECKHUX
UCCIIEIOBAHMSIX.

CpaBHuBaTh 1a00paTOPHBIE U IPUPOJIHBIE
JKCIIEPUMEHTBI KaK METO/IbI DKOJIOTHYECKUX
HCCIIENOBaHUN.

OneHnBaTh 3HaYEHUE TPOTHO3UPOBAHUS
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JlaGopaTopHas padora
«HM3y4yeHne MeTo10B 3KOJIOTHYECKUX
HCCIIECIOBaHUI»

KaK METO/1a 9KOJIOTHUECKUX UCCICIOBAHHUH.
OO0O0CHOBBIBATH HEOOXOIUMOCTE
JKOJIOTMYECKUX 3HAHUI

JUISI COBPEMEHHOT0 YeJI0BeKa

HToro yacos 1o teme 3
7 Tema «Opranusmsl u cpea 00NTAHUS
7.1 | Dkomormueckue GaKTopsI 1 Okonornyeckue HakTopsl U PackpsiBath cosepkaHue TEPMUHOB U IOHATHH:

3aKOHOMEPHOCTH UX JCHCTBUS.
Krnaccudukanus 3K010TrHIecKux
(hakTOpOB: AOMOTHYECKHE,

OouoTHueckue, anTpornorenusie. Oomme
3aKOHOMEPHOCTH JIeMCTBUS 3KOJIOIMYECKHX
¢dakropos. [IpaBuio muanmyma (K.
[npeHrens,

10. JIn6ux). TonepaHTHOCTb. DBPUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.
JdemoncTpanuu

Tabnuibl ¥ cxembl: «DKOJIOTHYECKUE
(hakTopb».

Oo6opyaoBanue: repOapuu U KOJUICKIIUU
pacTeHui 1 )KUBOTHBIX, TPUCIIOCOOIECHHBIX
K BIMSTHHIO PA3JIMYHBIX IKOJIOTHUECKUX
(baxTopoB

HKOJIOTUYECKUH (PaKTOp, OMOIOrHYeCKUM
ONITHMYM, OIPaHUYMBAIOIINN (JIUMUTHPYIOLIHI)
(dakrop.

Knaccudumuposars skonornyeckue
(baKTOpBI IO Pa3HBIM OCHOBAHMSIM.
XapakTepu3oBarh 0011

3aKOHOMEPHOCTH JeHCTBUS

9KOJIOTMYECKUX (PaKTOPOB.

OO60cHOBBIBATH JIeCTBHE 3aKOHA

ONTUMYMa U 3aKOHA OTPaHUYMBAIOILIET O
(dakropa.

[TpuBOANUTE MPUMEPHI: WILTIOCTPUPYIOIINE
JeWiCTBUE TIPaBUIIa MUHIMYMa,
OrpaHUYMBAIOLIETO (PaKTOpa, IBPUOMOHTHBIX
"

CTeHOOMOHTHBIX OPraHU3MOB

115



7.2

AbuoTtnueckue GaKTopsl.
CBeT KaK dKOJOTMYEeCKUUI

daxrop

Abuotnueckue akropsl. CBeT Kak
aKoJornueckuit pakrop. JleficTBrue pa3HbIX
Yy4acTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKHE IPYIIIIbI
pacTEeHUN U KUBOTHBIX

10 OTHOUIEHUIO K cBeTy. CUrHasibHas poJib
ceera. POTONEPUOAN3M.

JdemoncTpanun

Tabnuuel u cxembl: «CBETOBOW CHEKTPY,
«DKOJIOTMYECKHE TPYNIIbI )KUBOTHBIX 110
OTHOILICHHUIO K cBeTY». O00opynoBanue:
repOapuu CBETOIFOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOIIOOUBBIE, TEHEIIOOUBEIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE

pacteHusl.

JlaGopaTtopHasi padora

«BplsiBI€HNE TPUCTIOCOOIEHUH OpPraHU3MOB K
BIIUSIHUIO CBETa»

PackpeiBaTh conep)kaHu€ TEPMHUHOB U
MOHSATHI: CBET, (OTONEPUOIU3IM.
XapakTtepu3oBaTrh JICMCTBHE CBETa Kak
HKOJIOTMYECKOTO (haKTopa.

CpaBHuBaTh  JAEWCTBHE  pa3HBIX
YYacCTKOB COJIHEYHOT'O CIEKTpa Ha
OpPIraHU3MBI.

BoIsiBISITE 0COOEHHOCTH CTPOCHUS U
KHU3HEIESITEIbHOCTH PACTEHUN Pa3HbIX
SKOJIOTMYECKUX TPYIII IO OTHOIIEHUIO K CBETY
(cBeToM0OUBEIC, TCHEITIOOUBEIC,
TEHEBBIHOCIIHMBBIE).

[IpuBOAUTE IPUMEPBI PACTEHUH PA3HBIX
SKOJIOTMYECKUX TPYII IO OTHOIICHUIO K
CBETY.

BbIsBIATE 0COOCHHOCTH CTPOCHHUS U
KHU3HEIESITEIbHOCTH )KUBOTHBIX PA3HBIX
9KOJIOTMUYECKUX TPYIII O OTHOLICHUIO K
CBETY (IJHEBHbIE, CyMEpEUYHbIe, HOUHBIE).
[TpuBOIUTE MPUMEPHI JKUBOTHBIX

Pa3HBIX PKOJIOTUYECKUX TPYII 110
OTHOIIIEHHUIO K CBETY.

O60cHOBBIBATH 3HaYEHHE (DOTONEPHOIN3MA B
KU3HU OPTraHU3MOB U JUIsI IPAKTUKH
CEJIbCKOTO XO35ICTBa
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7.3

AbuoTtnueckue GpakTopel.
Temneparypa kak
DKOJIOTMYECKUN

dakTop

Temmeparypa Kak 5KOJIOTHIECKUN PaKTop.
[elicTBue TemnepaTypbl

Ha opranus3Msl. [loiikuinorepMHusle n
TOMONOTEPMHBIE OPTAHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBbI.
JdemoncTpanmuu

Tabnuue! u cxembl: «TemIoKpoBHBIE

KHUBOTHBIC», ((XOJIOIIHOKpOBHBIe JKHUBOTHBIC) .

OO6opynoBanme: repOapuu U KOJIEKIUU
TEIUIOIIOOUBEIX, 3UMOCTOMKHX,
MOPO30YCTOMYMBBIX PACTEHUM; UyUena
ntuil 1 3Bepeit. Jlaboparopuasi padora
«BbIsIBIIEHHE TTPUCTIOCOOICHHIMA
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPhD)

PackpsiBath cozepkaHuEe TEPMUHOB U TIOHATHH:
TEeMIIEpaTypa,

MOMKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
TOMOKWOTEPMHBIE (TEIIIIOKPOBHBIC)
OpTraHu3Mbl, aHaOKU03, IBPUTEPMHBIC
OpPraHU3Mbl, CTEHOTEPMHbIE OPIaHU3MBI,
TEPMOPETYJISILIUS.

XapakTepu3oBaTh JEHCTBUE TEMIIEpaTypbl HA
OpPTraHU3MBI.

BbIsBISTE 0COOEHHOCTH CTPOEHUS U
KU3HEICATEIbHOCTH IOMKUIIOTEPMHBIX
(X0JI0IHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) ’KUBOTHBIX.

[IpuBOAUTE IPUMEPHI TOMKWIOTEPMHBIX
(X0JIOIHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX) )KUBOTHBIX.

BbIsBISITE 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEIbHOCTU TEIUIONOONBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHBBIX PACTEHUM.
[TpuBOIUTE IPUMEPHI TEILIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHBBIX PACTEHUM.
IIpuBOIMTE IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OpPTraHU3MOB.
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7.4 | Abuoruueckue HaKkTOpPHI. BrnaxHOCTB KakK SKOJIOTHUECKUH (pakTop. PackpsiBath cozepkaHue TEPMUHOB U TOHATHH:
BrnaxxnocTh Kak [Ipucnocobnenus pacTeHui k BJIQKHOCTh, TUAPOMUTHI, TUTPODUTHL,
IKOJIOTHYECKUN (HAKTO MOIJIEP>KaHUI0 BOJAHOTO OalaHca. Me30(UThI, KCepO(HTHI, JKUBOTHBIC: BOJIHEIC,

Knaccudukanus pactenuii no II0JIyBO/IHbIE, HA3EMHBIE.
OTHOIICHHIO K BOJIE. XapaKkTepHu30BaTh ACHCTBHUE BIAKHOCTH KaK
IIpucnocobneHus KUBOTHBIX HKOJIOTUYECKOTr0 (pakTopa.
K U3MEHEHHUIO BOJTHOTO PEKUMA. BbISBIIATE 0COOCHHOCTH CTPOCHHUS U
JleMOHCTpaLUH KHU3HEJIeATeIbHOCTH PACTEHUH Pa3HbIX
Tabmaunb! u cxemsl: «Dusnonoruyeckne SKOJIOTHYCCKUX TPYIII II0 OTHOMICHHIO K
aJlalTalluy )KUBOTHBIX». BOZC.
OGopynosanue: repbapuy pacTEHUH, IIpuBOIUTE MPUMEPBI PACTEHHH Pa3HBIX
OTHOCSIIMXCS K TUrpoduTam HKOJIOTUYECKUX I'PYMII O OTHOILIEHHIO K BOJIE.
b
KkcepoduTam, Me30puTaM, KOMHATHBIE BhbIABIATE aHATOMHYECKHE U
PACTEHHS. JAHHBIX IPYIIIL. (bU3M0JI0rNUeCcKre NPUCTIOCOOICHUS
JlaGopaTopHast paoTa ’KHBOTHBIX K N3MEHEHHIO BOJHOTO
«AHAaTOMHYECKHE OCOOCHHOCTH pexRnuMa.
. [TpuBOAMTH IPUMEPHI BOIHBIX,

pacTeHuil n3 pa3HbIX MECT OOUTAHUS

MOJTYBOJHBIX U HA3€MHBIX KHUBOTHBIX

7.5 | Cpenpl oOuTaHus Cpenpl 0OUTaHMs OPraHU3MOB: BOJHAS, PackpbIBaTh copep)kaHue TepMUHa
OpTraHU3MOB Ha3eMHO-BO3/IyIlIHas, IOYBEHHAs, TIIyOUHHAs | «cpesa OOMTaHUS.

MIO/ATIOYBEHHAS,
BHyTpUOpranuzMeHHas. OU3nuko- XuMH4eCKHe
0COOEHHOCTH Cpef

oOuTaHUs! OPraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH BOJHOM,
Ha3eMHO-BO3/1yILIHOW, TOYBEHHOMH, ITyOUHHO
ITOATIOYBEHHON ¥ BHYTPUOPTaHU3MEHHOU cpef
oOuTaHusl.
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[TpucnocoOneHus OpraHU3MOB K )KU3HU B
pa3HbIX cpenax.

JdeMoHcTpanuu

Tabnuiet u cxembl: «Cpepl OOUTaHUS
OpPraHu3MOB.

OobopynoBaHue: KOJUICKIIUH )KUBOTHBIX,
0o0OUTAIOLIMX B pa3HbIX Cpeax

CpaBHUBaTH (PM3UKO-XUMHUECKUEC YCIOBHS
Pa3HBIX Cpell OOUTAHHMS.

BBISBISATE 4epTHI IPUCTIOCOOTICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO3yIIIHOM, IOYBEHHOM,
BHYTPHOPraHW3MEHHOM cpeliax

o0uTaHMS.

[IpuBOIUTE IPUMEPHI OPTaHU3MOB, OOUTAFOIIINX
B pa3HbIX Cpelax

7.6 | buonornyeckue puTMBI buonornueckue purmsl. BHeninue n PackpsIBath conepkaHue NOHATUS
BHYTPCHHUC PUTMBI. CYTO‘IHLIe U IrOANYHBIC «OUMOJIOrMYECKUe PUTMBD».
PHTMBL. XapakTepu3oBaTb 0COOEHHOCTH BHEIIHHUX,
HIprcrnoco6aeHHOCT OpraHu3MOB K BHYTPEHHUX, CYTOUYHBIX U TOJIMYHBIX
CC30HHBIM H3MECHEHHUAM YCIIOBUH JKU3HH. OMO0JIOTNYECKUX PUTMOB. [IpUBOIUTH TpUMEPHI
HMemoncTpanuu MIPOSIBJICHUSI OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Talmuupl 1 cXeMbl: «BHOJIOTMYECKUE PUTMBI». | OpraHM3MOB.
OoGopynosanue: repObapuy ¥ KOJUIEKIINH BBISBIATL ~ 4YEPTHI  NPHUCIIOCOOIEHHOCTH
paCTeHI/IfI Y )KMBOTHBIX, 00JIaJar0NUX OpraHu3MOB K CE€30HHBIM HM3MCHCHMSIM
YepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM YCIIOBMH JKU3HU.
W3MEHEHUSM YCIIOBHUH KU3HU OnucelBaTh CE30HHBIE SIBIEHUS B JKU3HU
OpPraHU3MOB, PaclpOCTPaHEHHBIX
B CBOEH MECTHOCTH
7.7 | YKusnennslie GpopMbl XKuznennslie popmbl opranu3MoB. [lonarue o | PackpbiBaTh conepkanue MOHATUS

OpraHu3smMoB

KU3HEHHOU popme.
’Kuznennblie (opMbI pacTeHHI:
JIepEBBSI, KyCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (pOpMa OpraHu3May.
BbIsBIIATE 0COOCHHOCTH CTPOCHHUS U
KU3ZHEIEATEIIbHOCTH PACTEHUH Pa3HbIX
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MHOTOJICTHUE TPaBbI, OJHOJICTHHUE TPABHI.
XKuzneHnHble GOPMBbI JKUBOTHBIX:
TUAPOOUOHTHI, TE€OOUOHTHI,

a’poOnoHTHI. OCOOEHHOCTH CTPOSHHUS M 00pa3a
KU3HU.

JdemoncTpanmuu

Tabmuubl  u  cxembl: <«OKU3HEHHbBIE
dbopmbl  pacreHuit», <« KusHeHHbIE
(OpMBI )KUBOTHBIX».

Oo6opynoBanme: repbapuu u
KOJUIEKIIMH PACTEHUHN U )KUBOTHBIX

Pa3IUYHbIX )KU3HEHHBIX (popM

KU3HEHHBIX (hOPM.

[IpuBOAUTE IPUMEPBI PACTEHUHN PA3HBIX
KHU3HEHHBIX (OPM.

BbIsBIIATE 0COOEHHOCTH CTPOCHUS U
KU3HEIEATEIIBHOCTU )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (OPM.

[IpuBOIUTE IPUMEPHI JKUBOTHBIX Pa3HBIX
KM3HEHHBIX (OpM

7.8

buoTtnueckue paxTopsl

buotnueckue dhakropsl. Bugbt

OMOTUYECKUX B3aUMOJICHCTBUIL:
KOHKYPEHIIUSI, XUIITHUYECTBO, CUMOMO3 U €T0
¢dopmsbl. [Tapasutusm, koomnepanus,
MyTYyalau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO,
HaxjeOHu4ecTBO). Hetpoduueckue
B3aUMO/JIEICTBUS (Tonnueckue, (opruyeckue,
(abpuueckue). 3HaUeHNE OMOTUYECKUX
B3aUMOJCHCTBUH JUISl CyLIECTBOBAHUS
OpraHu3MoB B cpejie oourtanus. [Tpunimn
KOHKYPEHTHOT'O UCKJIFOUEHHSI.
JdeMoHcTpauuu

Tabauire! ¥ cxembl: «IKOCUCTEMA

PackpsiBath conepikanre TEpPMUHOB U
MOHATUI: KOHKYPEHIIMS, XUILTHUYECTBO,
Mapa3uTu3M, MyTyaanu3M, KOMMEHCAIIU3M,
HeTpo(UYECKUEe B3aUMOJICHCTBUSI.
XapakTepu3oBaTh BUJIbI ONOTUUECKHUX
B3aUMOJICHCTBUM.

OOBSACHATD CYIIHOCTh KOHKYPEHLIUH,
XUIIHUYECTBA, MApa3UTU3Ma, MyTyallu3ma,
KOMMEHcaJln3Ma.

[IpuBOANTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICHCTBUSAX pa3HbIX TUIIOB. OLIEHUBATh
3HaYEeHHE OMOTUYECKHUX

B3aUMOICHCTBUH /17151 CYIIIECTBOBAHUS
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LIUPOKOJIMCTBEHHOTO JIECA,
«2KocHucTeEMa XBOIHOTO Jiecay,
«lenu nutanus», « XUILHAYECTBOY,
«ITapasutuzm», «KoHKypeHLIH»,
«Cumbm03», «KoMMeHCcamm3m».
OobopynoBanue: KOJUICKIUN
KUBOTHBIX, YUYaCTBYIOIINX

B Pa3JIMYHbIX OMOTHYECKUX

Oopranu3MoB B cpesie ooutanusi. OG0CHOBBIBATh
JeWCTBUE MPUHIIMIIA KOHKYPEHTHOTO
HUCKIIHOYCHUA

B3aMMOJCHCTBUAX
Hroro yacos no Teme 9
8 Tema «xoj10rust BUAOB U NOMYJISILIAI»
8.1 | Dkomoruueckue 3 DKOJIOTMYECKHE XapaKTEPUCTUKHU NOMYyJISIUU. | PackpeiBaTh cofepixaHue NOHATUS
XapaKTEPUCTUKU [Momynanus xak Ouonorndeckas cucrema. Ponb| «momymsmms».
Loy LA UK HEOIHOPOJIHOCTH CPE/Ibl, YU3UICCKHIX OneHuBaTh 3Ha4YEHUE HEOTHOPOAHOCTH CPEBI,

0apbepoB U OCOOCHHOCTEN OMOIOTHH BUIOB B
(hopMUPOBaHUM TPOCTPAHCTBEHHOMN CTPYKTYPHI
nomyssuui. OCHOBHBIE TOKa3aTeIH
IomyJsinuu: YUCJICHHOCTD, IIJIOTHOCTD,
BO3pacTHAas U TOJIOBast CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIHSL.

JdeMoHcTpauuu

Tabmuib!  cXeMbl: « DKOJIOTHYECKUE
XapPaKTCPUCTHUKHU ITOMYJIAINUN,
«IIpocTpaHCcTBEHHAas CTPYKTypa

¢buznueckux 0apbepoB U 0COOEHHOCTEN
OUOJIOTHH BUJIOB

B (hopMHpOBaHUH IPOCTPAHCTBEHHOM
CTPYKTYPBbI OITYJIALUH.

[IpuBOAUTE IPUMEPHI NOMYJIALNUNA Pa3HBIX
BHJIOB PACTEHUH U KUBOTHBIX.
XapakTepru30BaTh OCHOBHBIE SKOJIOTHYECKHE
MIOKA3aTeIH MONYJIALUN: YUCIEHHOCTb,
IJIOTHOCTb, BO3pAcTHAs U MOJIOBAst
CTPYKTYpPa, PO’KJI1a€MOCTb, IPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIUS.
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MOomyJsinuun», <<B03paCTHBI€ IMUpaMHuJibl

TIOITYJISLII
8.2 DKoJ0THYeCKas DKOJIOrHYecKasi CTPYKTypa MOMYJISIIIH. PackpeiBath copep:xkaHue TEpMUHOB U IIOHSATUIA:
CTPYKTYypa NOMYJISLUH. OlLieHKa YHUCIICHHOCTH HOMYJIALNH. JUHAMUKA TOIYJISIUU, OUOTHISCKUN
JlvHamuKa nonyJisiuuy u JvHamuka nonyJsinuy U €€ peryJssms. MMOTEHLIMAJ OMYJISIUU, KPUBbIE BBLKUBAHUS,
e€ perysius buotnueckuil noTeHIKaN NOMYJISLHUN. (haKTOpbl CMEPTHOCTH, EMKOCTb CPEJIbI.
MoaenupoBaHue TMHAMUKYU MOMYJISUH. OOBSCHATH 3aKOHOMEPHOCTH
Kpussie pocta YnCIEHHOCTH NOIYJISLUY. pasMerieHus ocoOei Momysuu Ha
Kpusslie BbkrBanusd. Perynsamus 3aHUMAEMOU TEPPUTOPHUH.
YHCIIEHHOCTHU MOMYJISIHIA: poiib (haKTOPOB, O1eHnBaTh OMOTHYECKUI MOTEHIIHA
3aBUCSIINX U HE 3aBUCIIINX OT INIOTHOCTH. MOIYJISIUUN pa3HbIX OPraHU3MOB.
DKOJIOTHYECKHUE cTpaTeruu BuaoB (r- u K- AHanu3upoBaTh KPUBBIE POCTA YUCIEHHOCTH
CTpaTerun). MOITYJISIUUK U KPUBBIE BBLKMBAHUS.
JdemoncTpanuu OO60CHOBBIBATH TPUUUHBI CJIEPKUBAHUS
Tabouiel 1 cxembl:  «CKOpPOCTH OMOTUYECKOTO MOTEHIINAIA POCTa U TPUUUHBI
3aCeJICHUs]  TOBEPXHOCTH  3eMJIU BCIIBILIEK POKIAEMOCTH
Pa3IMYHBIMU OPraHU3MaMU» Yy OTAENBHBIX Opraiu3MoB. Ilepeunciars
(haKTOpBbI CMEPTHOCTH, PETYJIUPYIOITHE
YUCJIEHHOCTh MOMYJIALUNA PAaCTEHUN U
JKUBOTHBIX. OTIUCBIBATH DKOJIOTTYECKHE
CTpaTEruy BUJIOB
8.3 DKoJIOrHYecKas HHIla [ToHsiTHE 00 SKOJIOTHYECKON HUIIC BU]IA. PackpeiBath comepxkaHue TEPMHHOB U
BHUJIA MecroobOutanue. MHOrOMepHast MOJIENb MMOHATHUM: DKOJIOTUYECKas HHINA, BHI,

IKOJIOTUUECKON HUIIINA

apcall, UHBa3us.
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JIx. WM. Xarunncona. Pazmepsl
9KoJIorndeckoy Humu. [lorennnanpHas u
peannu30BaHHAs HUILIN.

Bun kak cucrema nonyisinuid. Apeasibl BUIOB.

Buapl 1 ux )xu3HEeHHBIE

CTpaTeruu. JKOJIOTHYECKUe

SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUNA
YKUBOTHBIX. bBromornueckre nHBa3uu
Yy>KEPOIAHBIX BHJIOB.

JdeMoHcTpauuu

Iloprper: Jx. WN. XaruuHCOH.
Tabmuubl  u  cxembl: «Mogeinb
9KOJIOTHYECKON HUILN

Jx. U. Xaruuncona». O6opynoBaHue:
repOapuu paCTeHUIT; KOJUIEKIIMU KUBOTHBIX.
JlabopaTopnas pabora
«IIpucnocobnenus cemMsiH pacTeHUH K
pacceIeHuIo»

XapakTepu3oBaTh MHOTOMEPHYIO

MOJIENIb AKoJIornueckon Humu Jx. WM.
XaT4MHCOHA.

[IpuBOANTE IPUMEPHI SKOJOTMYECKUX HULI
Pa3HBIX BUJOB PACTEHUN U KUBOTHBIX.
BbIABIATE OTIMYME 3KOJIOTMUECKOW HUILN
BHJIa OT ero mectoobuTanus. ['padpuuecku
M300pakaTh MHOTOMEPHYIO MOJEIb
9KOJIOTUYECKON HUIIH JIJISI PA3HBIX BUIOB.
BhIsBASITE NPUYMHBI PA3IMYUIA

B pazMepax 3KOJIOrM4eCKON HULIN

Y Pa3HbIX BUJIOB PACTEHUN U )KUBOTHBIX.
AHaIM3UPOBATh MPUYUHBI U TIOCIIEACTBUS
CMEHBI 3KOJIOTMYECKON HUIIN

Wtoro yacos 1o teme 9

9

Tema «IDK0J0ruA cO00IIECTB. IKOJOTHUECKHE CHCTEMBD

9.1

Coo0111ecTBO 1
OpPraHU3MOB —
OHOLIEHO3

CoobmecTBa opranu3mMoB. bruoreHnos u ero
cTpykTypa. CBsi3u MEXITy

OpraHu3Mamu B OMOLIEHO3€.
JdeMoHcTpauuu

Tabnuiet u cxembl: «CTpyKTypa

PackpsiBaTh cofiepkaHuE TEPMUHOB U TIOHATHI:
OMoI11eH03, OMOTOII.

XapakTepu30BaTh OMOIEHO3 U €T0

CTPYKTYPBIL: BUAOBYIO, IIPOCTPAHCTBEHHYIO,
TPO(UIECKYIO.
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ororeHo3a», « IKocucTeMa
IIUPOKOJIMCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO JIECay

IlepeunciiaATs U IPUBOAUTH IPUMEPHI CBA3EH
MEXJly OpraHu3MaMHu
B OHoIIeHO3€

9.2

DKocucreMa

Dkocucrema Kak oTkpbITas cuctema (A.JDx.
Tencnu). DyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B 3KOCUCTEME: NPOTYLIEHTHI,
KOHCYMEHTBI, petylieHTsl. Tpodudeckue
ypoBHH. Tpoduueckue nenu u ceTu.
AbuoTtnueckue 010ku sKocucteM. I1ouBsl u
Wbl B 9KOCUCTEMAX.

KpyroBopoT BeriecTB 1 HOTOK 3HEPTUHU B
IKOCHUCTEME.

JdemoncTpanun

[optpetsr: B. H. Cykaués, A.

k. Tencnu.

Tabnuie! v cxembl: « ODYHKIIMOHAIbHbBIE
IpyIIbl OPraHU3MOB B DKOCUCTEME,
«KpyroBopoT BelecTB B 3KOCHCTEME,
«Uenu nuranus (macTOUIIHAS, IETPUTHAS )».
O0opynoBanme: repbapuu pacTeHUIA;
KOJUIEKIIMM HACEKOMBIX; UyYeJia ITULL U 3Bepeit

PackpwiBath copepkaHre TEPMHUHOB U
MOHSTHI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, peAyIIEHTBI, TPO(hUIECKHE
YpOBHH, Tpouueckue (MUILIEBbIC) [eTH U
CeTH.

Ha3zbIBaTh CTPYKTypHBIE KOMITOHEHTHI
HKOCUCTEMBI.

XapakTepu3oBarh PyHKIUU U TPUBOJIHUTD
MIPUMEPBI OPraHU3MOB

B 9KOCHCTEME HAa OCHOBE UMEIOIINXCS 3HAHUH O
pacTeHusx, rpudax,

OakTepusax U )KUBOTHBIX. OMUCHIBATH
KPYTOBOPOT BEIIECTB U TOTOK YHEPTUU B
HKOCHCTEME.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB U
MOTOKE SHEPTUH.

[TpuBOIUTE TPUMEPHI OPTAHU3MOB,
3aHUMAIOIINX Pa3HbIC YPOBHU TPOYUISCKUX
MUPAMH/I.

CocTaBisITh CXeMBI TIepeHOCa BEIECTBA U
SHEPTUH B dKOocHcTeMax (I[eTH MUTAHMS).
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CpaBHI/IBaTB HaCTGI/IH_[HBIC " JCTPUTHBIC
OCIIu ITMTaHUs

9.3 DKOJIOTUYECKUE MTUPAMU/IbI OcHoBHbIE TOKa3aTeNu 3kocucTeMbl. buomacca | PackpsiBath cosiepkaHue TEPMUHOB U TOHSITUI:
Y IPOAYKIIHSL. MPOIYKIHs, OMomacca, 3KoJoruyeckas
DKOJIOTHYECKHUE nrupaMHuabl YUCCII, 6HOMaCCBI H| nupamMuaa.
SHEpPTUH. XapakTepu30BaTh MPaBUIa IKOJIOTUUECKUX
JleMoHCcTpanuu MUpPaMUJI YMcesl, 0MOMacChl ¥ YHEPTUH.
Tabmuubl UM cXeMbl: «DKOJIOTHYECKast OOBACHATH IPUYMHBI PA3TUYHIA B
nupaMpia  qucen»,  «IKOJIOTHYecKas MPOAYKTUBHOCTH Y Pa3HBIX
nupaMua GuoMacchl, HKOCHUCTEM.
«OKoyornyecKkas nupaMua SHeprum» [lpuBoaMTE  TPUMEPHI  TPAKTHYECKOTO
NPUMEHEHHUST ~ TPaBUI  IKOJIOTHUYECKHUX
UpPaMHU]L.
CpaBHuBaTh OMOMaccy U MPOTyKITHIO
9KOCHCTEM CyIIN U MHpOBOTO OKeaHa
9.4 | 3meHeHus Junamuxa sxocucmem. Kamacmpoguueckue | PackpbeiBaTh co/iepKaHne TEPMUHOB U TTOHSATHI:
co001IecTB — nepecmpotixu. @aykmyayuu. HanpapiaeHHble | CyKleccusi, KIIMMaKCHOE COOOIIECTBO,
CYKIIECCUU 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHOHHBIN PSI.

cykueccuu. [lepBudHbIe U BTOPUYHEIE
CYKIIECCUHU U UX NPUYINHBI.
AHTpONIOTeHHBIE BO3JICHCTBHS Ha
cykueccuu. KnumakcHoe

cooOuiectBo. bropasnoobpasue u
MOJTHOTA KPyrOBOPOTa BELIECTB — OCHOBA
YCTOMYHBOCTH COOOIIECTR.

XapakTtepu3oBaTh CyKIIECCUU: TIEPBUYHBIE U
BTOPUYHBIE, [IPUBOIUTE UX IIPUMEPEL U
HA3bIBATh MPUYMHBI CMEHBI COOOIIIECTB.
CpaBHMBaTh BpPEMEHHBIE U KOPEHHBIE
OHMOreoIeHO3bI HA KOHKPETHBIX MTPUMeEpax
CBOEH MECTHOCTH.

MopenupoBaTh pe3yabTaThl Ipoliecca
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JdeMoHcTpauuu

Tabnuuet u cxembl: «O6pazoBaHue 60I0TAY,
«IlepBuuHas cyKkueccus»,

«BoccTanoBiieHue sieca nocie noxxapar»

CMEHBI OMOTeOIIEHO30B M0/ BIUSHAEM
aHTPOMNOreHHOTO (haKTOpa

9.5 | IlpuponHble 5KOCUCTEMBI IIpuponssle 3xocucTeMsl. Jkocucmemsvl 03ép | PackpbiBaTh cofepKaHUEe TEPMUHOB U TOHITHMN:
u pex. Jxocucmemvl Mopell U OKEaHOos. (UTOIUTAHKTOH, 300TUIAHKTOH, SPYCHOCTb.
Dkocucmemvl mynop, necos, cmenell, XapakTepHu30BaTh MPUPOJHBIE SIKOCUCTEMBI,
1YCMblHb. UX OCHOBHbIE KOMIIOHEHTHI (Ha IpUMeEpe
JdemoHcTpanun o3epa,
Tabauie! ¥ cxembl: « dKocucTEMA XBOMHOTI'O U HIMPOKOJIMCTBEHHOTO JIECa).
LIMPOKOJINCTBEHHOTO JIECAY, OOBACHATH NPUYMHBI pa3IMYHON OHOMACCHI
«2KocHucTeMa XBOMHOTO Jiecay, IIPOJYLIEHTOB U KOHCYMEHTOB B IPUPOIHBIX
«Kxocucrema o3epay. 9KOCHCTCMAX.
O0opynoBanue: akBapuyM Kak MOJIEIb CocTaBisTh MaCTOUIIHBIE U IETPUTHBIE IIETIN
KOCHUCTEMBL. MUTaHUS TPUPOIHBIX 3KocucTeM. [IpuBoanuTh
IKCKYpCcHs « DKCKYPCHUS B TUTTUYHBIN HPUMEPBI OPTAHU3MOB, BXOIAIINX B COCTaB
6roreoreHo3 (B 1yOpaBy, GepesHsk, enbHUK, | QUTOIUIAHKTOHA, 300ILIAHKTOHA, OCHTOCA.
HAa CYXOJOJIbHBIN WJIM IOWMEHHBIN YT, 03€pO0, O60CHOBBIBATH POIIb IPYCHOCTH B
60I10TO)» KU3HU HA3EMHBIX SKOCHCTEM.
CpaBHuBaTh OMOMaccy U MPOTyKIHIO
BOJHBIX U HA36MHBIX IKOCUCTEM
9.6 | AHTpoTIOTeHHBIE AHTpPONOreHHbIE SKOCUCTEMBI. PackpriBaTh conepkaHue TEPMUHOB U
DKOCUCTEMBI Arposkocucrema. ArpoueHos. Paznmuns MTOHSATUI: arpOIKOCHUCTEMA, ArPOLIEHO3,
(arpo3KocHCTEMBI) MEX/1y aHTPOIIOTEHHBIMU U MOHOKYJIBTYpa.
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MPUPOTHBIMHU SKOCUCTEMaMH.
JdeMoHcTpauuu

Tabuuibl ¥ CXEMBI: « ATPOIIEHO3Y,
«KpyroBopot BelecTB U MOTOK
SHEPTUU B arpoLeHO3EM.
OoopynoBanme: repbapun
KYJbTYPHBIX M TUKOPACTYIINX
pacTeHu.

IKCKYypCcHs « IKCKYPCHS

B arpO’KOCHCTEMY (Ha MOJIe WIH B
TEIJIUYHOE XO035HUCTBO)»

XapakTepru3oBaTb OCHOBHBIE KOMIIOHEHTBI
arposkocuctemsl. [ IpuBoauTs npumepsl
arpoO3KOCUCTCM. CocraBisTh O eI ITNTaHU A
arpoueHosa. O00CHOBBIBATh IPUYNHBI HU3KOM
YCTOMYHUBOCTH arpO3KOCHUCTEM.

CpaBHUBATB arpOIKOCUCTEMBI U IPUPOIHBIC
HKOCUCTEMBI.

XapakTepHu30BaTh POJIb YEIOBEKA

B COXPaHEHUH YCTOMUMBOCTH arpO3KOCUCTEM

9.7

Y PpOOIKOCHCTEMBI.
OKOMOHUTOPUHT

YpOoskocucTeMsl. OcHoBHBIE
KOMITOHEHTHI ypOosKOCHCTEM.
I'oponckas dropa u payna.
CuHaHTpoOnuU3a1us ropoiIcKoi (hayHsl.
buonornueckoe u X034HCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YpOOIKOCHCTEM.
3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJIECUCTBUN

OpPTraHU3MOB B SKOCHCTEMaX.

Ponv kackaonozo a¢pgpexma u 6u0os-
20uhuxamopos (Knouesvlx u00s)

8 ynkyuonuposanuu sxocucmem. Ileperoc
SHEPTUU U BEIIECTB MEXKIY CMEKHBIMU
9KOCUCTEMAaMHU.

Y CTONYMBOCTH OPraHU3MOB,

PackpeiBaTh conepkaHue TEPMUHOB U TIOHATHI:
ypOosKkocrcTeMa, CHHAHTPOIHU3AIIUs, TOPOJICKast
dbrnopa, ropojackas hayHa, SKOMOHUTOPUHT.
XapakTepru3oBaTb OCHOBHBIE

KOMITOHEHTHI YPOOIKOCHCTEM.

OmnuceIBaTh OMOJOTUYECKOE U

XO035IIICTBEHHOE 3HAYCHHE

ypOOIKOCHUCTEM.

[TpuBOIUTE IPUMEPHI U OLIEHUBATH COCTOSIHHE
ypOOIKOCHCTEM CBOEH MECTHOCTH.

BrIsSBISITE 0COOEHHOCTH TOPOICKON (DIIOPBI U
bayHbI.

CpaBHuBaTh YpOOIKOCHUCTEMBI U

MIPUPOIHBIE IKOCUCTEMBI
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MOMYJISILUI U SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U aHTPOIOICHHBIX BO3JCHCTBUN.
Mexanu3smbi 6030eticmeus 3a2pa3HeHUll pa3HbIX
MUno8 Ha cyoopeaHu3MeHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHAX, OCHOBbL
9KO0JI02UUECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€lCNBUSL.

Meroaonorust MOHUTOPHHTA

€CTECTBEHHBIX U AaHTPOIIOT€HHBIX IKOCUCTEM.
JdemoncTpanun

Tabnuie! u cxembl: «IIprumepsl
ypOo3KocUCTEM.

IIpakTHyeckas pabora

«HM3ydeHue v onucanue ypoosKOCUCTEMBI.
JlaGopaTopnas pabora

«M3ydyeHune pa3HOOOpa3us MEIKUX

MTOYBEHHBIX YWIEHUCTOHOTHX B Pa3HBIX
IKOCHCTEMAX»

HToro uyacoB 1mo TeMme

12
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10

Tema «buocdepa — riaod6ajbHast IKOCUCTEMA»

10.1

Buocdepa. Ctpykrypa u 2 buocdepa — obmerianerapHast 0005109Ka
cocTaB duochepsr 3emity, T/ CyIIECTBYET WM CYIIECTBOBAJIA
KW3Hb. PazBuTue npeacraBieHui o

Bepnaackoro o 6uocdepe. Obnactu
ouocdepsl u e€ cocras. XKuBoe BeriecTso
O6uocdeps! 1 ero PyHKIUH.
JdemoncTpanun

[loptpetsl: B. U. Bepuanckuii, .

3rocc.

Tabmuier u cxemsl: «I'eocdepsr 3emimy,
«DyHKIUHU KUBOTO BEILIECTBAY

ouocdepe B Tpyaax . 3tocca. Yuenue B..

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
6uocdepa, KUBOE BEIIECTBO, KOCHOE BEILIECTBO,
OMOKOCHOE

BelIeCTBO, OMoreHHoe BemiectBo. [IpuBoauTh
(OpMYIHPOBKH OCHOBHBIX MOJIOKEHUHN yUCHHS
B. 1. Bepnanckoro o 6uocdepe.
Xapaktepru3oBaTh 001acTH Onochepsl U ux
COCTaB, Ha3bIBaTh 00JIACTU PACIIPOCTPAHECHUS
’KHBOTO BEILIECTBA

B 000J7109Kax 3eMJIU U BBISBIIATH IPUUUHBI €70
Pa3IMYHOTO pacTpeIesICHHS.

[lepeuncnsarb GpyHKIMH KUBOTO

BelecTBa ouocdeps (razoas,
OKHCIIUTENTbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTPaLlMOHHAsI, OMOXUMUYECKas]).
[TpuBOANTE IpUMEPHI TPEOOPA3YIOIIEr0
BO3JICUCTBUS ’KUBOTO BEIECTBA Ha Onochepy.
AHaNM3UpOBaTh U OLICHUBATh

OMOJIOTUYECKYI0 HH(OPMAITHIO O

r7100aJIbHBIX KOJOTMYECKUX

npobaemMax 6rocdepsl, morydaeMyto

W3 Pa3HBIX HCTOYHUKOB.
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OnenuBats Bkiax B. WM. Bepuazackoro,
3. 3r0cca B CO3/1aHUE YUEHUS O
ounocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBaHUS OHOCHEPHI.
KpyroBopots!

BEIIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ouocdepsl. OcobenHocTr Onochepsl Kak
J100aJIbHOM SKOCUCTEMBI.

JIMHaMU4ecKoe paBHOBECHE

B Ouoctepe. KpyroBopoTsl Bemiects u
OMOTCOXMMHUYECKHE  [UKIBI  (yriepoja,
a3ota). PUTMUYHOCTD SIBIICHUI

B Omocdepe.

JdeMoHcTpauuu

Tabnuibl u cxembr: «I'eochepsl

3eminy, « DYyHKIIHHA KUBOTO

BEIIIECTBAY,

«KpyroBopoT azoTa B mpupozae»,
«KpyroBopot yriepoja B mpupoiey,
«KpyroBopoT KHCIOpOIa B IPUPOJIE,
«KpyroBopoT BobI B IPUPOJIE»

PackpsiBath cozepkaHuE TEPMUHOB U ITOHATHUI:
rio0anpHas SKOCUCTEMA, TMHAMUYECKOE
paBHOBECHE, KPYTOBOPOTHI BEILIECTB,
OMOT€OXMMHYECKUE ITUKJIBI.
XapakTepu3oBaTb 0COOEHHOCTH

ounocdepbl Kak ria00anbpHOM

9KOCHUCTEMBI.

Onpenenste GpyHKIHIO OHOCHEpHI B
obecrnieueHnr OMOTEHHOTO KPYyroBOpOTa
BELIECTB Ha IUIaHETE.

XapakTepHu30BaTh OCHOBHBIE KPYTOBOPOTHI:
BOJIBI, yTIIepo/ia, azota. CpaBHUBATh
0COOEHHOCTH KPyrOBOPOTa Pa3IMuHbIX
BELIECTB.

OneHuBaTh 3HaU€HHUE KPYTrOBOPOTa
BEILIECTB JIJIsl CYIIECTBOBAHUS )KMU3HU Ha
3emue.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE BEILIECTB.
BrIBIsSITE TUHAMUYECKOE pABHOBECHE

ouocdepsl.
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[TpuBOAKUTH IPUMEPHI PUTMHYHOCTH
sIBIICHUH B Onocdepe

10.3 | 3onanbHOCTH OHOChEPHI. 2 3onaneHOCTh OHOCchepsl. [lonsrue o PackpbIBaTh conepkaHre TEPMUHOB U
OcCHOBHBIE OMOMBI CYILIH. 6uome. OCHOBHBIE OMOMBI CYIIH: HOHATUI: OMOMBI, TYH/pa, XBOWHBIE Jieca,
YcroitunBocTh 6uochepbl TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U CMEIIaHHbIE Jeca, ITUPOKOIMCTBEHHBIE Jieca,

LIMPOKOJIMCTBEHHBIE JIeCa, CTEIU, CABaHHBbI, CTEIlH, CAaBaHHBbI, ITyCTHIHH, TPOITMUECKHUE JIeca,
MTyCTBIHU, TPOTIMYECKHE JIECA, BBICOKOTOPbSI. BBICOKOTOPBSI.
Knumar, pacTutenbHbIi U )KUBOTHBIM MUD IToka3biBaTh Ha KapTe U XapaKTepU30BaTh
OMOMOB CYIIH. OCHOBHBIE OMOMBI CYIIIH.
CrpykTypa u QyHKIMS )KUBBIX CUCTEM, OlleHKa | CpaBHHBATh 0COOCHHOCTH KJIMMAaTa, MOYB,
UX PECYpCHOTO MOTEHIHAaIa U OMOCEepHBIX PacTUTENILHOTO U )KUBOTHOTO MUPA PA3HBIX
GbyHKIUH. OMOMOB CyIIN 3eMJIH.
JleMoHCcTpanuu BbIsABIIATE NPUYMHBI 30HATBHOCTH B
Tabnuiel u cxembl: «OCHOBHBIE OMOMBI ouocdepe
cymmy, « Knumartudeckue mosica 3emimy,
«Tynnpa», «Tauray,
«CMelIaHHBbIH J1ecy,
«IIupoxonrcTBeHHBIN Jiecy, « CTeTby,
«CaBanHay, «IlycTbIHY,
«Tponmyeckuii jiecy.
OO6opynoBanme: repOapuy pacCTEHUN pa3HbIX
0MOMOB; KOJUIEKLIUH KUBOTHBIX
HToro gacos 1o teme 6

11

Tema «Hesi0BeK M OKpYKAOLIAsA Cpega

111

Bo3sneiicteue
yenoBeKa Ha ouocdepy

2

DKOJIOTUYECKHE KPUUCHI M UX IPHYUHBI.
BosaelicTBue uenoBeka
Ha 6uocdepy. 3arpsi3HEHIE BO3AYIIHOM

PackpwiBath copepkaHie TepPMUHOB U
MOHATUH: aTMocdepa,
BEIIIECTBA-3ar PSI3HUTEIH,
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cpenbl. OxpaHa Bo3yxa. 3arpsa3HeHre BOJHOM
cpensl. OxpaHa BOJIHBIX PECYPCOB.
Pazpyimenue noussl. OXpaHa mOYBEHHBIX
pecypcoB. 3MeHeHue kiaumara.
JdeMoHcTpanuu

TaOnuiiel ¥ cxembl: «3arpsi3HEHUE
atMochepbl», «3arpsi3HeHue

ruzpocdeps», «3arpsi3HEHNE TOYBBD,
«ITapaukoBsbIit 3 exT»

NapHUKOBBIN 3(PPEKT, «030HOBAs BIpay,
«KHUCIJIOTHBIE JOXKAN», ruapocdepa,
3BTpOdUKAIHSI BOJIOEMOB, TIOUBA, IPO3Us
MIOYB, MECTHUIIH/IbI, SKOJIOTMUECKUN KPU3HUC.
AHaNM3UPOBATH AHTPOIIOTEHHBIE (DAKTOPHI
BO3JICHCTBUS Ha Orocdepy (poJib YyenoBeKa B
MPUPOJIC) HA PAa3HBIX TAIlax Pa3BUTHS
YeJI0BEYECKOIr0

o01ecTBa.

XapakTepu3oBaTh r100albHbIC
HKOJIOTMUYECKHE TPOOIIEMbI; OCHOBHbBIE
MCTOYHUKH aTMOC(HEPHBIX 3arps3HEHHIA;
HKOJIOTMYECKHE TPOOIEMBbI, CBSI3aHHbBIE

C YBEITMUEHUEM TPAHCIIOPTA

B KPYITHBIX TOPOJIaX; IBTPOPHUKAIINIO
BOJIOEMOB; MOCJIEACTBUS 3arPs3HEHUS BOJ]
XUMHAYECKHMH BEIIECTBAMH; BO3/ICHCTBUE
YeN0BeKa Ha MOYBEHHBIH MMOKPOB.
ApryMEeHTHpPOBATh 3HAYECHNE IKOJIOTHUECKHIX
3HAHUU B PEIICHUH BOIMPOCA O MOJACPKAHUH
YCTOMYMBOCTH

ouochepsl
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11.2

AHTpPONOreHHOE
BO3JEICTBHE

Ha PaCTUTEIIbHBIN U
JKUBOTHBIN MUP.
OxpaHna npupozsl

AHTpPOIIOr€HHOE BO3/ICHCTBHE

Ha pPaCTUTEJIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTEIBHOIO U KUBOTHOTO MUpa. OCHOBHBIE

IIPUHLUIIBI OXPaHbl IPUPOAbl. KpacHble KHUTH.

Oco00 oxpaHsieMble IPUPOAHBIE TEPPUTOPHH
(OOIIT). borannueckue caabl U
300JIOTUYECKUE TTapKH.

JdeMoHcTpauuu

Tabauiet u cxembl: «Ocobo

OXpaHsIeMbIE TPUPOJTHBIC TEPPUTOPUIY.
O6opynoBanue: pororpaduu OXpaHseMbIX
pacreHuii 1 xuBOTHBIX KpacHol kHuru PO,
KpacHoii kHuru pervona

PackpeiBaTh cofiepkaHuE TEPMUHOB U
HOHATHUI: COKpalleHne OnopazHoodpaszus,
OXpaHa MPHUPOJIBI, 0CO00 OXpaHsIEMbIC
IIPUPOJIHBIE

teppuropuu (OOIIT), 6oTannueckuii ca,
300JIOTHYECKUH MapK.

XapakTepu30BaTh INIAHETAPHYIO POJIb PACTECHUM
Y )KMBOTHBIX.

[TpuBOIMTE IpUMEpPBI IPAMOIO U

KOCBEHHOT'0 BO3/ICHCTBHs UEJIOBEKA HA
PaCTUTENbHBIN U )KUBOTHBIN MUP.
XapakTepu30BaTh IPUHLIUIIBI

«BcemupHOIi cTpaTernu oXpassl IPUPOIBD.
Ilepeuncnsars ocobennoctu paznuunbix OOIIT.
ITpuBoaute npumepst OOIIT, pacnionoxeHHbIX
B cBOE€H MecTHOCTHU. Jl0Ka3bIBaTh Ha MPUMEpPAX
OIAaCHOCTh COKPAILIEHHUs OMOJIOTUYECKOTrO
pazHo0Opa3ust 3eMIIn.

[TpuBOIMTE IPUMEPBI PENKUX U
MaJIOYMCIIEHHBIX BUJIOB PACTEHUHN U KUBOTHBIX
CBOEH MECTHOCTH, 3aHECEHHBIX B KpacHbIe
KHUTH pernoHoB u KpacHyro kHury PO
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11.3

PannonainsHoe
IIPUPOJOIIOIB30BaHUE U
YCTOMYHUBOE

pasBUTHE

OcCHOBHBIE IPUHIIMIIBI YCTOHYNBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI.
ParmonanbHoe MpUpoI0MI0NIb30BaHIE U
COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpa3ust 3eMIIH.

OO1m1re 3aKOHOMEPHOCTH

IJ1I00aJIbHBIX 9KOJIOTUYECKUX
Kkpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPU3HCa U €T0
BEPOSITHBIC TTOCIICACTBUSI.

PazBurtne  MeTOOB  MOHHTOpHHTA
pa3BUTHS  ONACHBIX  TEXHOT'CHHBIX
MIPOIIECCOB.

Cucmemmble ucciedo8anus nepexooa K
pecypcocbepezaroweli u
KOHKYPEHmMOCNnOCOOHOU dHepeemuKe.
Buonoeuuecrkoe pasnoobpasue u
ouopecypcuol. Hayuonanvhoie
unpopmayuortsie cucmembl,
obecneuusarowue 00cmyn

K qu)opMauuu 1O COCMOAHUIO OMOEIbHbIX

6u006 u 3xocucmem. OcHogol

3K0pea6uﬂumauuu aKocucmem u cnocobos

0O0pbObLL ¢ HLUONOBPEIHCOCHUIMU.
Pexoncmpykyust MOPCKUX U HA3EMHBIX
IKocucmem.

PackpsiBath cozepkaHuE TEPMUHOB U ITOHATHUI:
palMoOHaIbHOE IPUPOJOIOIB30BaHuE,
YCTOMYHMBOE pa3BUTHUE, IIPUPOIHBIE PECYPCHI,
9KOJIOTUYECKHHN CIIENI.

XapakTepu3oBaTb  OCHOBHBIE  IIPUHIIUIIBI
YCTOMYMBOIO  DPAa3BUTUS  YeJIOBEYECTBA U
IIPUPOJBI.

OnuceiBaTh HEUCUYEpPIAEMbIE U HCUEPIIAEMBIE
IIPUPOJHBIE PECYPCHI, IIOYEPKUBAs
OTHOCHUTEJILHOCTh HEMCUEPIIAEMOCTH
IIPUPOJHBIX PECYPCOB; XapaAKTEPU30BAThH
IIPOLIECCHI UX BOSHUKHOBEHMSI U yCIIOBUS
Cpelbl, IPUBOJAIINE K UX (OPMUPOBAHUIO.
PackpbiBaTh ~ IpoOJeMbl  palMOHAIBLHOI'O
IIPUPOJIONOIIB30BaHUS M HAXOJIWUTh IIyTH HUX
peuieHus
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JleMoHCTpauuu
Tabmuiel u cxembl: «MoJien yrpaBiIsieMoro
MHUpa»

Hrtoro 4acos 1o Teme 6
PesepBHoOe Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB Mudposasn
N Jlata JIeKTPOHHBIE NH(POBHIE ;I;:gopaTopnﬂ
u/n Tema ypoka Beero Kontpoabnsie | Ilpakruueckue — o0pazoBaTe/IbHbIE KOILHIKOB
padoTsI pa6oTsl pecypcor 000
«Po0uxn1ad» no
TOYKE pocTa
Hudposas
buonorus kak KoMIUIEeKCHAsI HayKa U Bubnuorexa [IOK Aabopatopus 1o
1 1 . OHOJIOTHH,
KaK 4acTh COBPEMEHHOTO 00IIEeCTBa https://m.edsoo.ru/7f41¢c292
¢dusnonoruy,
SKOJIOTHH
Hudposas
2 JKuBble cCTEMBI M UX CBOWCTBA 1 bubmmorexa LIOK giiif(’;;zpﬂﬂ "
https://m.edsoo.ru/7f41c292 ’
¢dusmonoruy,
9KOJIOTHH
Hudposas
3 YpoBHeBasi opraHu3alus )KUBbIX 1 bubnunoreka [JOK giiog ?ZI?/IPHH o
CHCTEM https://m.edsoo.ru/7f41c292 . ’
¢uznonoruw,
9KOJIOTHH
Hudposas
HcTopust OTKpHITHS U U3yYEHUS bubnuoreka [JOK #abopatopus 1o
4 1 . OHOJIOTHH,
kietku. Kiietounas reopus https://m.edsoo.ru/7f41¢c292
¢usnonoruy,
JKOJIOTHH
MeTop1 MOJIEKYIISIPHOM U KJIIETOYHOM udposas
6nonorun. IlpakTnueckas padora nabopaTopus 1o
5 «M3yueHnue MeToJ10B KJIETOUHOH 1 05 bubnmoreka [JOK Ouomoruw,
ouostoruu (xpomartorpadus, ' https://m.edsoo.ru/7f41¢c292 | ¢usuonoruwu,
anekrpodopes, nudpdepeHIaITbHOe JKOJIOTHH
neHTpudyruposanue, [1L[P)»
6 XUMHUYECKUI COCTaB KIETKU 1 bubmmorexa LIOK nHaHGq(ZpZTBSHHﬂ o
https://m.edsoo.ru/7f41c292 parop
OHOJIOTHH,
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10

11

12

13

14

MuHepasbHbIe BelecTBa KIeTKH, HX
Omostornveckas poib

OpraHnyeckye BEIecTBa KIETKH —
Oemku. JlabopaTopHas paboTa
«O06HapyKeHHe OCIKOB ¢ TIOMOIIBIO
KaueCTBEHHBIX PEaKIUiD»

CpoiicTBa, KNaccupuKanus u
(hyHKIMH OENKOB

OpFaHI/I‘ICCKI/IC BEIICCTBA KIICTKH —
YTJIE€BOAbI

OpFaHI/I‘ICCKI/IC BEIICCTBA KJICTKH —
JIMITA IbI

Hyxneunossie kucnotel. IHK u PHK.

JlabopaTopHast paboTa
«HccnenoBaHne HyKIEHHOBBIX
KHUCJIOT, BBIJICNICHHBIX U3 KJIETOK
Pa3JIMuHBIX OPraHU3MOB)

Crpoenue u ¢pynkuun ATD. Ipyrue
Hykneozunrpudochars (HTD)

CexsenupoBanue JJHK. Metonbt
T€HOMMUKH, TPAHCKPUIITOMUKH,

0.5

0.5

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bubmuorexa I[IOK
https://m.edsoo.ru/7f41c292

Bubnuorexa I[JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c292

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢usnonoruy,
9KOJIOTHH

udposas
nabopaTopus 1o
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MIPOTEOMUKH onoorum,
¢uznonoruw,
SKOJIOTHH
Hudposas
J1a60paTopus 10
15 MeTtobl CTPYKTYPHOM OHOJIOTHH bu6morexa HOK 6Honl(o)mnp
A PYKTYP https://m.edsoo.ru/7f41c292 i
¢uznonorum,
SKOJIOTHH
Hudposas
s1abopaTopus 1o
16 Tunsl knetok. [IpokapruoTnueckas Bubnmorexa [JOK 61/1011;()) mnp
KIIETKa https://m.edso0.ru/7f41¢c292 i
¢uznonorum,
SKOJIOTHH
Hudposas
CrpoeHne 3yKapHOTHIECKOH KIIETKH. s1abopaTopus 1o
17 HTI;KTquCIzlaﬂ pa60Ta «HW3yuenne 0.5 Bubmotexa ITOK 61/10nr())r1/11/1p
pat paoe Y ' https://m.edso0.ru/7f41¢c292 i
CBOWCTB KJIETOYHOH MeMOpaHBD» ¢uznonorum,
SKOJIOTHH
Hudposas
s1abopaTopus 1o
18 TToBepxHOCTHBIN anmapaT KJIETKH Bubmorexa ITOK 6H0nr(;mnp
P P https://m.edso0.ru/7f41¢c292 i
¢uznonoruw,
SKOJIOTHH
ndponas
OmHOMEMOpaHHBIE OPTaHOUIEI udp
nabopaTopus 1o
kietku. [Ipaktudeckas paboTa Bubmmorexa [IOK
19 0.5 . OHOJIOTHH,
«M3yueHne IBIKCHHUS [IUTOILIA3MbI B https://m.edsoo.ru/7f41c292
¢uznonoruw,
PaCTUTEIBHBIX KICTKAX)
SKOJIOTHH
[ToryaBTOHOMHEIE OPTaHOMIBI Hudposas
KJICTKH: MUTOXOHJIPHH, TUIACTHIBI. nabopaTopus 1o
20 JlabopaTopHast paboTa 05 Bubnmorexa [IOK 6uomnoruy,
«HccnenoBanue ma3sMoin3a u ' https://m.edsoo.ru/7f41c292 | ¢usuonoruwu,
JIETIa3MOJIN3a B PACTUTEIHHBIX JKOJIOTHH
KJIETKaX)»
Hudposas
s1abopaTopus II
21 HememOpaHHBIE OpraHOUIBI KIICTKU bubmmorexa [IOK 61/1?)?1;())1“1/1?/11) °
P P a https://m.edso0.ru/7f41¢c292 i
¢usnonoruy,
SKOJIOTHH
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Hudposas
nabopaTopus 1o

22 Crpoenue u QpyHKINH apa bu6morexa HOK OHOJIOr U
P YHICLHH AP https://m.edso00.ru/7f41c292 ’
¢uznonorum,
9KOJIOTUHU
CpaBHUTENbHAS XapAKTEPUCTHKA Hungposaz
nabopaTopus 1o
KJIIETOK 3yKapuoT. JlabopaTopHas Bubmmorexa IIOK
23 0.5 . OHOJIOTHH,
pabota «3ydeHHe CTPOEHHS KIETOK https://m.edsoo.ru/7f41c292
¢uznonorum,
Pa3IMYHBIX OPTaHU3MOB)
9KOJIOTUHU
AcCUMUIIAINS ¥ AUCCUMUIISIIAS — udposas
JIBE CTOPOHBI MeTabomm3Ma. THITbI TabopaTopus 1o
24 obOMmeHa BemiecTB. JlabopaTopHas Bubmmorexa [IOK ouonorum,
pabora «M3yueHne KaTaTuTHIeCKOn https://m.edsoo.ru/7f41c292 | ¢uzuonorumu,
aKTHBHOCTH ()epMEHTOB (Ha MpUMepe 9KOJIOTUH
aMIJIa3bl WK KaTajia3bl)y
DepMEHTATUBHBIN XapaKTep peakuui Hudposas
KJIETOYHOTO MeTaboam3Mma. nTabopaTopus 1o
o5 JlabopatopHas pabota «3ydeHne 05 Bubmmorexa [IOK Ouonorum,
(hepMEHTATHBHOTO PACIIEILICHUS ' https://m.edsoo.ru/7f41¢292 | ¢usuonoruwu,
MEePOKCHUJIa BOIOPO/Ia B PACTUTENIBHBIX 9KOJIOT MU
Y JKMBOTHBIX KJIETKaX)»
Hudposas
26 benku-akTuBaTophl U OENKH- Bubnmorexa ITOK gi?)?()) ?ZI?/IPHH o
HHTHOUTOPBI https://m.edsoo.ru/7f41¢c292 ’
¢dusmonoruy,
9KOJIOTUHU
Hudposas
27 ABTOTpO(HBIN THTT OOMEHA BEIIECTB bubmorexa LOK giiigi;pm "
P - https://m.edso00.ru/7f41c292 ’
¢uznonorum,
9KOJIOTUH
Hudposas
28 doTtocuHTE3 bubmorexa LHOK gif)ilc))?;l?/lpnﬂ "
https://m.edsoo.ru/7f41¢c292 ’
¢uznonoruw,
9KOJIOTUHU
20 «Cpmmemne npoeecon oraemess 05 BuGmorexa LIOK o —
p pont ' https://m.edso0.ru/7f41¢c292 parop
¥ XEMOCHHTE3a 6uomnorumy,
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30

31

32

33

34

35

36

37

AHa’poOHbBIe OpraHu3Mbl. Busl
oposxenwns. JlaboparopHas padora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JBIXaHMUSD)

AdpoOHBIC OPTaHU3MBI. DTaITbI
9HEPreTHIECcKOro oOMeHa

OHeprusi MeMOPaHHOTO TpaeHTa
npoTtoHOB. CuaTe3 AT®: padora
npoToHHON AT®-cuHTa3bI

PeaKL[I/II/I MaTprUiHOI'0 CMHTE3a

TpaHcKkpHIIIMSA — MaTPUYHBIA CHHTE3
PHK

TpaHcnsanus 1 e€ FTarsl

Konuposanue amunokucnor. Ponp
pubdocoMm B OmocuHTE3€E Oenka

Opranu3zanys reHoma y mpoKapuoT u
9YKapHOT

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bubnnoreka IJOK
https://m.edsoo.ru/7f41c292

bubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubmmoreka IIOK
https://m.edsoo.ru/7f41c292

Bbubanoreka [JOK
https://m.edsoo.ru/7f41c292

¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢usnonoruy,
9KOJIOTHH

udposas
nabopaTopus 1o
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38

39

40

41

42

43

44

MornekynsipHbIe MEXaHU3MBI
9KCIPECCHH T€HOB Y 3yKapHOT

Bupycbsl — BHEKIETOYHBIE (POPMBI
JKU3HU ¥ OOJIUTaTHBIE TTAPA3UTHI.
IIpakrryeckas padora «Co3ganne
MOJIETH BUPYCa»

BI/IPYCHLIG 3a00JICBaHHS YCJIOBCKaA,
JKHUBOTHBIX, paCTeHI/Iﬁ

HanorexHonoruu B OMOJIOrUU U
MeIUINHE

JKU3HEeHHBIN [TUKII KJIIETKA

Martpuunsrii cunres JJHK

Xpomocomsl. JlabopaTopHas paboTa
«HM3yueHne XxpoMocoM Ha TOTOBBIX
MHKpOIIpenaparax»

0.5

0.5

Bbubnuorexa I[JOK
https://m.edsoo.ru/7f41c292

Bubnmorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
JTabopaTopust 1o

OuoJoruHy,
¢dusnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OunoJoruHy,
¢usnonoruy,
9KOJIOTHH

45

HGHGHI/IG KJIICTKH — MHTO3

Bbubaunoreka [JOK

Iudposas
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46

47

48

49

Tuns! knetok. Kapuokunes u
muToknHe3. JlaboparopHas paboTa
«HabmoneHne MUTO3a B KIIETKaxX
KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOTIpenaparax )»

Perynsﬂ_u/m JKM3HCHHOI'O ITUKJIa
KJIETOK

OpFaHI/ISM KakK €IMHOC LCJI0€

Txanu pacrenwuii. JlabopaTopHas
pabota «/3y4eHue TKaHeH pacTeHHID)

0.5

0.5

https://m.edsoo.ru/7f41c292

Bbubnuorexa I[IOK
https://m.edsoo.ru/7f41c292

Bubnmorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnuoreka [JOK
https://m.edsoo0.ru/7f41c292

Bbubnnoreka [JOK
https://m.edsoo.ru/7f41c292

nabopaTopus 1o
OHOJIOTHH,
¢uznonoruw,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTUHU

50

TkaHM )XMBOTHBIX M YEJIOBEKa.
JlabopatopHas pabota «3y4ueHne
TKaHeH KUBOTHBIX

0.5

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTUH

51

Opransl. CUCTEMBI OPraHoB.
JlabopatopHas padota «M3yuenne
OPTaHOB LIBETKOBOTI'O PACTEHHMSD)

0.5

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OHnoJIOruH,
¢usnonoruy,
9KOJIOTHH

52

Onopa TCJIa OpraHn3MoB

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

ouoJjorum,
¢usnonoruy,
9KOJIOTHH
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53

Omnopa Tena opraHu3MOB

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

54

JIBrKeHne OpraHu3MoB

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruy,
JKOJIOTHH

55

IIutanne OpraHnu3MoB

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

56

IInTanre MO3BOHOYHBIX JKHBOTHEIX.
HI/IH.[eBapI/ITCHBHaﬂ CHUCTEMA YCJIOBEKA

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

57

I[BIX&HI/IC OpraHn3mMoB

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
9KOJIOTHH

58

I[BIX&HI/IC IIO3BOHOYHBIX )XKUBOTHBIX U
YCJIOBCKa

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
DKOJIOTHH

59

TpchnopT BCIIECTB y OPraHU3MOB

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢uznonoruw,
DKOJIOTHH

60

KpOBeHOCHaH CHUCTEMA IIO3BOHOYHBIX
JKUBOTHBIX M YCJIOBCKA

Bbubnaunoreka [TOK
https://m.edsoo.ru/7f41c292

Hudposas
nTabopaTopust 1o

ouoJjorum,
(duzmonorum,
9KOJIOTUH
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61

Brinenenue y opraHuzmMoB

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

62

3ammTa y OpraHu3MoB

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

63

I/IMMyHHaSI CHUCTEMA YCIIOBCKA

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

64

PaznpaxuMocTs 1 perysnus y
OpPTaHU3MOB

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

65

I'ymopanbHas perynsys 1
9HJIOKPHHHASI CHCTEMa >KUBOTHBIX U
YyeJIoBeKa

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
9KOJIOTHH

66

q)OpMBI Pa3MHOKEHHA OPraHU3MOB

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
DKOJIOTHH

67

TTonosoe PAa3MHOKCHUEC

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OuoJorumy,
¢uznonoruw,
DKOJIOTHH

68

Metiios

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nTabopaTopust 1o

ouoJjorum,
(duzmonorum,
9KOJIOTUH
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l'amerorenes. O6pa3oBaHue u Hudposas
a3BUTHE TTOJIOBBIX KJIETOK. nmaboparopus 1Mo
69 5)1360 aTtopHas padota «3yueHue 0.5 bu6morexa HOK 6Honl(3)rnnp
PATOPHA p Y ' https://m.edsoo.ru/7f41¢c292 ’
CTPOCHHS TTOJIOBBIX KIIETOK Ha ¢dusmonoruy,
TOTOBBIX MHUKPOIpEHapaTax» 9KOJIOTHH
Hudposas
J1a60paToOpHs 10
WupuBuayansHOE pa3BUTHE Bubnuorexa [JOK paTop
70 . OHOJIOTHH,
OpraHW3MOB — OHTOT€HE3 https://m.edsoo.ru/7f41¢c292 FUS——
SKOJIOTHH
Hudposas
. 1abopaTopus 10
3akiajKka OpraHoB U TKaHEU U3 Bubnnoreka [JOK patop
71 . OHOJIOTHH,
3apO/IBIIIEBhIX JTHCTKOB https://m.edsoo.ru/7f41c292 (usHomor MM
SKOJIOTHH
npposas
Poct 1 pa3BuTHE KUBOTHBIX. nua6(£p ATODIS 10
JlabopatopHas paboTa «BrisiBicHHE Bubmmorexa [IOK paTop
72 N 0.5 . OHOJIOTHH,
MPU3HAKOB CXOJICTBA 3apOJIbIIICH https://m.edsoo.ru/7f41c292 (usHomor MM
MMO3BOHOYHBIX JKHBOTHBIX) ’
9KOJIOTHH
. npposas
PasMHOXKeHHE ¥ pa3BUTHE PACTECHHH. nua6(£paro st 1o
JlabopatopHas paboTa «CtpoeHue Bubmmorexa [IOK paTop
73 0.5 . OHOJIOTHH,
OPraHoOB Pa3MHOKEHUS BBICIIHX https://m.edsoo.ru/7f41¢c292 -
pacTeHuin» >
9KOJIOTHH
Hudposas
1abopaTopus 1o
Hcropus cTaHOBIEHUS U Pa3BUTHS Bubmmorexa [IOK paTop
74 . OHOJIOTHH,
TCHETHKU KaK HAyKH https://m.edsoo.ru/7f41¢c292 e
DKOJIOTHH
ndposas
OCHOBHBIE TIOHATHS ¥ CUMBOJIBI nua6((b;paro st o
75 reretuku. JlaboparopHas padoTa 05 Bbubnaunoreka [JOK 6H0nr())r1/11/1p
«JIpo3odmna kak 0OBEKT ' https://m.edsoo.ru/7f41¢c292 q)H:;I/Ionor;H/I
FEHETUYECKUX UCCIIEI0BAHUI ’
DKOJIOTHH
3aKOHOMEPHOCTH HACJICIOBAHUS Hudposas
MpU3HAKOB. MOHOTHOpHIHOE Jaboparopus 1Mo
76 CIIC) emuBanue. 11 aKTE‘le)ICKaH abora 0.5 bubmorexa LIOK 6H0nr())r1/11/1p
cxpetit P P ' https://m.edsoo.ru/7f41¢c292 ’
U3zyuenune pe3ysbTaToB (usnonorum,
MOHOTHOPHIHOTO CKPEIMBAHUS Y DKOJIOTHH

145


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

77

78

79

80

81

82

83

84

JIpo30uIHI"

Ilutonoruueckure OCHOBBI
MOHOTHOPHIHOTO CKPEIIHBAHUS

AHanu3upyolee CKpelBaHue.
HemnoxHoe noMHHHpOBaHHE

Jurubpunnoe ckpeniuBaHue.
[IpaxTryeckas pabdora «zydenue
PE3yNbTaTOB AUTUOPHIHOTO
CKpPEIIMBAHUS Y IPO30(HIBD)

HI/ITOHOFI/I‘ICCKI/Ie OCHOBBI

JUTHOPUIHOTO CKPEUTUBAHUS

CI_IGHJ'ICHHOC HaCJICA0OBAaHUEC
IMMPU3HAKOB

XpOMOCOMHaH TCOpUA
HaCJICACTBCHHOCTH

I'enetuka moja

T'enotun xax CJIOCTHasA CUCTEMA

0.5

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bubnmorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Bubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
JTabopaTopust 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OuoJorumy,
¢usnonoruy,
9KOJIOTHH

udposas
JTabopaTopust 1o

OuoJIornHy,
¢usnonoruy,
9KOJIOTUH
udposas
JTabopaTopust 1o
OHOJIOTHH,
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¢uznonorum,

SKOJIOTHH
Hudposas
. nTabopaTtopus 1o
I'eHeTnueckuii KOHTPOIb Pa3BUTHL Bubmmorexa IIOK parop
85 N . OHOJIOTHH,
pacTeHuni, JKUBOTHBIX M YeJIOBEKa https://m.edsoo.ru/7f41¢c292 FUS——
SKOJIOTHH
Hudposas
nTabopaTopus 1o
86 M3meHunBOCTh NpU3HAKOB. BHbl Bubmmorexa [IOK 61/10nl())r1/11/1p
U3MEHYUBOCTH https://m.edsoo.ru/7f41¢c292 (I)I/ISI/IOJ'IOF;/II/I
SKOJIOTHH
Hudposas
nmabopaTopus 1o
87 MonndukanroHHas U3MEHINBOCTh bubmmorexa [IOK 61/10nr())r1/11/1p
A H https://m.edsoo.ru/7f41¢c292 (bPISI/IOJIOF;/II/I
SKOJIOTHH
BapuanuoHHsIil psig U BapualiuoOHHas Hudposas
kpuBas. JlaboparopHas pabora nabopaTopus 1o
88 «HccnenoBanre 3aKOHOMEPHOCTEM 05 Bbubnnoreka [JOK OHOJIOTHH,
MOI(DUKAIIMOHHON U3MEHYHBOCTH. ' https://m.edsoo.ru/7f41¢c292 | ¢uzuonorumu,
IMocTpoeHne BapHaIIOHHOTO psifa U SKOJIOTHH
BapHallMOHHOW KpUBO»
Hudposas
nabopaTopus 1o
89 TI'eHoTunuueckass U3MEHYUBOCTb. Bubmmorexa LIOK 6H0nr(; mnp
KomOuHaTHBHASI N3MEHYHBOCTh https://m.edsoo.ru/7f41¢c292 (I)I/ISI/IOJ'IOF;/II/I
9KOJIOTHH
npposas
MyTannoHHast K3MEHUYHUBOCTb. nuangTo st o
[Ipakrryeckas padbora «MyTtauu y Bubnmorexa [JOK PaTop
90 05 . OuoJoruHy,
Jp030¢HIIBI (Ha TOTOBBIX https://m.edsoo.ru/7f41¢c292 (usHomor MM
MHKpOIIpenaparax )» ’
9KOJIOTUH
Hudposas
3aKOHOMEPHOCTH MYTallMOHHOTO JTabopaTopust 1o
91 npolecca p3HI/IFeH€"}l‘,I/IKI; u bubmorexa LIOK 6H0nr())rnnp
pout ) https://m.edsoo.ru/7f41c292 >
SNHUI€HOMHKA ¢usnonoruy,
9KOJIOTHH
92 I'eneruka yenoBeka. [IpakTuueckast 0.5 Bubmmoreka [IOK Hudposas
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pabota «CocTaBieHHEe U aHAIN3

https://m.edsoo.ru/7f41c292

nabopaTopus 1o

POIOCIOBHOW OHOJIOTHH,
¢uznonoruw,
3KOJIOTHH
Hudposas
J1a00paToOpHs 10

93 MeTo bl MEIUIIMHCKON TeHETHKH bu6morexa HOK 6Honl(o)mnp
A A https://m.edso0.ru/7f41¢c292 ’

¢uznonoruw,

3KOJIOTHH
Hudposas
3HayeHHE MEAUIUHCKON FCHECTUKH B n1abopaTopus 1o

94 peAoTBpA: :HI/]I-[I/I U JICYCHUU bubmorexa LIOK 61/10nr())r1/11/1p
peztoTBpalit . https://m.edsoo.ru/7f41c292 i

FeHETUYECKHUX 3a00JICBaHNM YeI0BEKa ¢uznonorum,
JKOJIOTHH

ndpopas

OCHOBHEBIE TTOHSATHUS CEJICKIIUH. nua6(£p ATODHS 110

JlabopatopHas pabota «3ydeHne Bubmmorexa [IOK patop

95 N 0.5 . OHOJIOTHH,

COPTOB KyJIbTYPHBIX PACTCHUHN U https://m.edsoo.ru/7f41¢c292
¢uznonorum,

MOPOJ] TOMAIITHAX KUBOTHBIX)

JKOJIOTHH
Hudposas
MeTto/b! CeneKIHOHHON PaOOTEHI. 1abopaTopus 1o
96 JIabo ﬂaTo HaﬂLI abora «II/)I3 yeHHue 0.5 bubsmorexa LIOK 6H0nr(;mnp
patopHas p Y ' https://m.edsoo.ru/7f41c292 i

METOJOB CETICKIIH PACTCHHID ¢uznonoruw,
9KOJIOTHH
Hudposas

OCTHIKCHUS CEJCKIIMKM PACTCHUH U 1abopaTopus 1o
97 iI/IBOTHHX II aKTI/Il;lle()KIE)lﬂ aborta busmorexa LIOK 6H0nr(;mnp
P . P https://m.edsoo.ru/7f41c292 i

«IIpuBHBKa pacTeHUID ¢uznonoruw,
DKOJIOTHH
Hudposas

CoxpaHeHue, H3y4eHHe U JnabopaTopus 1Mo

98 I/Icngnwmsa};ne ZCHGTI/I‘ICCKI/IX bubmorexa LIOK 6H0nr())r1/11/1p
https://m.edsoo.ru/7f41c292 i
pecypcoB ¢uznonoruw,
DKOJIOTHH
ndpopas

BuoTexHoNOTHS KaKk HayKa U OTpaciib Hudp

JTabopaTopust 1o
99 npou3BoJcTBa. [IpakTudeckas padorta 05 Bbubnauoreka [JOK e

«3y4yeHne 00BEKTOB ' https://m.edsoo.ru/7f41¢c292 i
¢usnonoruy,

OHMOTEXHOJIOTUI
3KOJIOTHH
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100 OCHOBHBIE HAITPABICHAS
CHHTETHYECKOW OHMOJIOrUH

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

101 XpoMocoMHas M TeHHASI HHXKSHEPHS

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

102 MemnmHackne OMOTEXHOIOTHH

Bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

OBIIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

102

13.5

149


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoJibHble
padoThI

IIpakTnyeckue
PadoThI

Jara
H3y4eHHs

JJieKTpoHHbIe HUGpPOBbHIE
o0pa3oBaTejbHbIE

pecypcbl

udposas
Jabdoparopus

s
IIKOJbHUKOB
000

«Po0uKkI20» MO

TOYKE pocTa

OpomonuoHHas Teopus Y. JlapBuHa

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas

nmabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
SKOJIOTHH

JIBIKyIIYE CUIIBI 9BOJIIOLUY BUIOB
no Y. /lapsuny

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
SKOJIOTHH

Bopn6a 3a cyrecTBOBaHHe,
€CTECTBEHHBIN W MCKYCCTBEHHBIH
otbop

Bbubnmoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
9KOJIOTHH

DopMUPOBAHUE CUHTETUYECKON
TEOPHUH IBOJIOIIH

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OuoJioruu,
¢dusmonoruy,
9KOJIOTHH

DTaribl 3BOIIOLMOHHOTO Npoliecca:
MHKPOIBOJIIOIHUS ¥ MAKPOIBOIOIIHS

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o
OuoJIoruH,
¢uznonoruw,
9KOJIOTUH

HOHyIIS[HI/ISI — JJIEMCHTapHasa
CIAHNHHIIA DBOJJOIINHU

Bbutnuorexa IIOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o
OHoJIOruH,
¢uznonoruw,
9KOJIOTHH

3aKOH T€HETHYECKOI0 paBHOBECHUA

0.5

Bbubaunoreka [JOK

Iudposas
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k. Xapnu, B. Baiiabepra.

https://m.edsoo.ru/7f41c292

nabopaTopus 1o

JlabopaTopnas paboTa «BrisiBneHHe Ononorum,
M3MEHYHUBOCTH Y 0co0eii o1HOTOo ¢uznonornm,
BUIA» 9KOJIOTHHU
Hudposas
Bubmmorexa IIOK Aabopatopus no
8 OneMeHTapHBIE (PAKTOPHI SBOIIOIIH https://m.edso0.ru/7f41c292 Ononorum,
¢uznonorum,
9KOJIOTHHU
Hudposas
A dexr ocHOBaTemsA. DPPEeKT Bubmmorexa [IOK Aabopatopus no
9 . OHOJIOTHH,
OYTBLUIOYHOTO TOPIIBIIIKA https://m.edsoo.ru/7f41¢c292
¢uznonorum,
9KOJIOTHHU
Hudposas
Murpanuu. M3onauuu nonysuui: Bubnmoreka IIOK naGopatopis 1o
10 . OHOJIOTHH,
reorpaduueckas, GHOIOrHYeCKast https://m.edsoo.ru/7f41¢c292
¢uznonorum,
9KOJIOTHHU
Hudposas
EcrecTBeHHEIH 0TOOD — Bubmmorexa [IOK Aabopatopus 1o
11 HANPABISIFONIHN (aKTOP IBOIIOIUU https://m.edsoo.ru/7f41c292 Guonoru,
¢uznonorum,
9KOJIOTUHU
Hudposas
N Bubmmorexa [IOK Aabopatopus 1o
12 Tonosoii orSop https://m.edsoo.ru/7f41c292 Guonoru,
¢uznonorum,
9KOJIOTUH
[TpucnocobneHHOCTH OPraHU3MOB Hudposas
5 | R . BiGworsaioK oo
paTopHad b yHeH ' https://m.edsoo.ru/7f41c292 ’
apoMop(030B U HAHOaJanTannui y ¢dusnonoruy,
pacTeHui 1 )KUBOTHBIX» IKOJIOTUHU
[Mpumeps! npucnocobIeHui y Hudposas
OpraHu3MoB: Mopdoiiornyeckue, JTabopaTopust 1o
14 (u3noNIOrMYeCcKue, OMOXUMUYCCKUE, 05 Bbubnaunoreka [JOK ouoJjorum,
noBeieHueckue. JlabopaTopHas ' https://m.edsoo.ru/7f41c292 = ¢usmonorumu,
pabota «IIpucmocobnenus JKOJIOTHH

OpPraHM3MOB U UX OTHOCHUTCIIbHAA
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15

16

17

18

19

20

21

22

11eIeco00pa3HOCThY

Buj, ero kpuTepuu U CTPyKTypa.
JlabopaTopnas pabota «CpaBHEeHUE
BHIIOB 110 MOP(HOJIOTHIECKOMY
KPUTEPUIO»

CrpykTypa Buga

Bunoobpa3oBanne Kak pe3ysibTar
MHKPO3BOJIOLNHT

CBs3b MUKPO3BOJIIOINH U
SIUIACMHOJIOTHHN

Makpo3Boaronusl.
ITaneoHTONIOrNYECKAE METOIBI
H3yYCHUS SBOITFOLIUU

Buoreorpadudeckne MeTOIbI
H3Y4YEHHsI SBOTIOLUHI

3M6pHOJ’IOFH‘ICCKH€ " CPAaBHUTECJILHO-
MOp(l)OHOFI/I‘-ICCKI/IG METOAbI U3YYCHUA
9BOJIFOIITNH

MonekynsipHO-TeHETHYECKHE,
OMOXUMHYCCKUEC U MATEMATHYCCKUEC
METO/IbI U3YUYEHUS IBOJIIOLIUU

0.5

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnuorexa I[JOK
https://m.edsoo.ru/7f41c292

Bubnnoreka [IOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41c292

Bbubnmoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus o

OuoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJoruy,
¢usnonoruy,
9KOJIOTUH
udposas
JTabopaTopust 1o
OHOJIOTHH,
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23

24

25

26

27

28

29

30

O01ue 3aKOHOMEPHOCTH IBOJIIOIHA

AnanTuBHAs paJHAaIis.
HepaBHOMEpPHOCTH TEMITOB 3BOIOLIUU

HayuHple THIIOTE3BI IPOUCXOKICHUS
JKM3HU Ha 3eMiie

ﬂOHay‘IHBIe MpeaACTaBJICHUS O
3apOXKJACHUHN KU3HU

OCHOBHEI€ 3TaIlbl HeOpI‘aHH‘IeCKOﬁ
9BOJIFOITNH

T'unore3nr 3apOKACHUS )KU3HU

HUcropus 3emau 1 MeToabl €€
n3ydenusi. JlaboparopHas paboTa
«V3yueHne n onucaHne NCKOMIAEMBIX
OCTaTKOB JJPEBHUX OPTaHH3MOB)

HayanbHble sTanbl opraHuuecKon
SBOIIOIAHU

0.5

Bubnuorexa [IOK
https://m.edsoo.ru/7f41c292

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnuoreka I[JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OunoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
nabopaTopus 1o
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OHOJIOTHH,

¢uznonorum,
9KOJIOTHH
Hudposas
31 DBOIONNS 3YKAPHOT bubmorexa LIOK giiil;i;ilpﬂﬂ "
HIt 9yKap https://m.edso00.ru/7f41c292 q)mﬂoﬂor’m
9KOJIOTHH
OCHOBHBIE 3TaITBI YBOJIOIHA Hudposas
B2 paora disyecne ocofemocret 05 Butmorera LIOK Sromorm
P Y 9 ' https://m.edsoo.ru/7f41c292 ’
CTPOEHHS PACTEHUH pa3HBIX ¢usnonoruy,
OTIETIOB» 9KOJIOTHH
Hudposas
(OCHOBHBIE ATAIIbI YBOIOLUU Bbubmuorexa I[JOK naGopatopis 1o
33 . OHOJIOTHH,
JKMBOTHOTO MUPa https://m.edsoo.ru/7f41¢c292 (usHomOr I
9KOJIOTHH
OBOJIIONHS )KUBOTHBIX. Huapg)p Zizﬂm o
[paktraeckas pabora «zydenue Bubmmorexa [IOK paTop
34 " 0.5 . OHOJIOTHH,
0CODEHHOCTEH CTPOCHMUS https://m.edsoo.ru/7f41¢c292 (usHonor MM
TI03BOHOYHBIX )KUBOTHBIX) ’
9KOJIOT U
Hudposas
Pa3BuTHe )xu3HM Ha 3emMIie 10 3paM U Bubmmorexa [IOK Aabopatopus 1o
35 . OHOJIOTHH,
nepuoam https://m.edsoo.ru/7f41¢c292 (usHomor MM
9KOJIOT U
Hudposas
MaccoBble BBIMUPaHUSI — Bubnmorexa [JOK aadoparopus 1o
36 . OunoJoruHy,
9KOJIOTUYECKHE KPU3UCHI ITPOIILIOTO https://m.edsoo.ru/7f41c292 (usHomor MM
9KOJIOTUH
Hudposas
CoBpeMeHHBIH YKOJIOTHUECKUI Bubnmorexa [JOK Aadoparopus 1o
37 . OuoJorumy,
KPH3HC, €ro 0COOCHHOCTH https://m.edsoo.ru/7f41c292
¢usnonoruy,
9KOJIOTHH
38 CoBpemeHHasl cuctema Bubmmoreka [IOK Hudposas
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39

40

41

42

OPraHNYECKOT0 MPOLLIOTO

OCHOBHBIE CHCTEMaTHYECKHE TPYIIIbI
OpraHU3MOB

AHTpOHOJ'IOl"I/ISI — HayKa O YCJIOBCKE

Pa3ButHe npeacraBaeHuii o
MIPOUCXOKACHUH YeIIOBEKa

MecTo yenoBeKka B cHCTEME
opranuyeckoro Mupa. JlaboparopHast
pabota «3y4ueHue ocobeHHOCTEH
CTPOCHUS CKeJeTa YeNIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKJICHUEM

0.5

https://m.edsoo.ru/7f41c292

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292

Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

nabopaTopus 1o
OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

43

I[BI/I)KyH.[I/IC CHJIbI aHTPOIIOTCHE3a

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUH

44

CooTHolIeHHne OUOIOTMYECKUX U
COILIMANBHBIX (PAaKTOPOB B
aHTPOIIOTeHE3e

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OunoJorumy,
¢dusnonoruy,
9KOJIOTHH

45

OCHOBHEIE CTa/IUM aHTPONOI'CHE3a

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

ouoJjorum,
¢usnonoruy,
9KOJIOTHH
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46

IlaneoreneTrka 1 majaeoreHOMHKA

Bubnuorexa [IOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTUHU

47

9BOJHOI_II/I}I COBPEMEHHOT'O YE€JIOBEKA

Bubnuorexa I[JOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
9KOJIOTUHU

48

YenmoBeueckne Ppackl. HpaKTI/I‘IeCKaﬂ
pa60Ta ((I/IBY‘ICHI/IC OKOJOIrH4Y€CKUX
az[anTauHﬁ YCJIOBCKa»

0.5

Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

49

MeXaucIuIUInHAPHBIE METOTBI
aHTPOTIOJIOTHH

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

50

BaPO)KI[eHI/Ie 1 pa3BUTHUC DKOJOTUN

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢dusmonoruy,
9KOJIOTHH

51

Mertons! skonoruu. JlaboparopHas
pabora «/3yueHne MeTo10B
9KOJIOTUYECKHUX UCCIICIOBAHHID)

0.5

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonoruw,
DKOJIOTHH

52

3HaYeHUE YKOJIOTHICCKUX 3HAHUI
JJI1 9CJIOBEKa

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OuoJoruy,
¢uznonoruw,
DKOJIOTHH

53

Okosoruyeckue HaKTopsl

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopus 1o

ouoJjorum,
(buzmonorum,
9KOJIOTUH
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Abnotnueckue pakTopsl. CBET Kak Hudposas
54 ?]I;%EOF;ZGC;;{H i)glcizlszmBneHHe 0.5 bubmorexa LIOK gi?)il())?;(l)/lpnﬂ "
paTopras pz ' https://m.edso00.ru/7f41c292 ’
MIpUCTIOCOOICHNH OPTaHU3MOB K ¢uznonorum,
BIIMSTHUIO CBETa» 9KOJIOTUHU
Abuotnueckue HaKkTOpHL. Hudposas
Temneparypa Kak 3KOJIOTHYECKHI nabopaTopus 1o
55 ¢axrop. JlaboparopHas padbota 05 Bubmmorexa IIOK Onoorum,
«BBIsBIICHHE TIPUCTIOCOOIICHH ' https://m.edsoo.ru/7f41c292 = ¢usmonorumu,
OpPraHU3MOB K BIUSTHHIO 9KOJIOTUU
TEMIIEPaTypbD»
AobunoTtnueckue pakTopsl. BiraxxHOCT Hudposas
KaK 3KOJIOTHYECKHH (pakTop. Bubmiorexa [JOK TabopaTopus 1o
56 JlabopaTopras pabdora 0.5 https://m.edso0.ru/7f41c292 Ouonorum,
«AHaTOMHYECKHE OCOOCHHOCTH ¢dusmonoruy,
pacTeHuit u3 pa3HbIX MECT OOUTAHUSD 9KOJIOTUHU
Hudposas
Bubmmorexa [IOK Aabopatopus no
57 Cpenbl 00uTaHUS OPTaHU3MOB https://m.edso0.ru/7f41c292 Ouonorum,
¢dusmonoruy,
9KOJIOTUHU
Hudposas
Bubmmorexa [IOK Aabopatopus 1o
58 buonoruueckue puTMbl https://m.eds00.ru/7f41c292 6uosorum,
¢dusmonoruy,
9KOJIOTUHU
Hudposas
Bubmmorexa [IOK Aabopatopus 1o
59 Kuznennsie HopMBI OPraHU3MOB https://m.eds00.ru/7f41c292 6uosorum,
¢uznonoruw,
9KOJIOTUH
Hudposas
bubnunoreka [JOK Aadoparopus 1o
60 Buotnyeckue pakTops! https://m.edso0.ru/7f41c292 6uosorum,
¢uznonoruw,
9KOJIOTUH
3HavyeHne OMOTHYECKHX Hugposaz
61 B3aUMOJEHCTBUI 1Sl CYIIECTBOBAaHUS Bubmuorexa HOK naboparopus 110
https://m.edso00.ru/7f41c292 = Guonoruwu,
OpraHU3MOB B Cpefie OOUTaHUS
(dbuzmonorum,
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62

63

64

65

66

67

68

69

DKOJIOTHYECKUC XapaKTCPUCTUKU
TIOITY AT

OCHOBHBIE TIOKA3aTeJIN MOMYJISIIHU:
YHUCIIEHHOCTS, INIOTHOCTh, BO3pAacTHAs
U TIOJIOBAs CTPYKTypa

OcCHOBHEBIE MOKa3aTeIU nonyJIsIuun:
POKAACMOCTD, NPUPOCT, TEMIT POCTA,
CMCPTHOCTb, MUT'pAlIUN

DKOJIOTHYecKasi CTPYKTypa
TIOMYJIALUH

JvHaMUKa TOMYJISAINHT U e€
peryIsIust

KpI/IBBIe PpOCTa YUCIICHHOCTH
nonyJidanuu. KpI/IBLIC BBIDKMBAaHUSA

DKoJIOTHYeCcKast HAIIA BUAA.
JlaboparopHas pabora
«[Ipucnocodienust ceMsiH pacTeHHH K
pacceseHHIO

Bun kak cucreMa nomynisiuii

0.5

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnuorexa I[JOK
https://m.edsoo.ru/7f41c292

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41c292

Bbubnmoreka IJOK
https://m.edsoo.ru/7f41c292

OKOJIOTHH

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
JTabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nmabopaTopus 1o

OuoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJoruy,
¢usnonoruy,
9KOJIOTUH
udposas
JTabopaTopust 1o
OHOJIOTHH,
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70

71

72

73

74

75

76

77

3aKOHOMepHOCTI/I IIOBCIOCHUA U
Mnrpaunﬁ KUBOTHBIX

Co00111eCTBO OPraHU3MOB —
OHOLIEHO3

DKocHucTeMa Kak OTKpbITas CucCTeMa

Kpyrosopor BemiecTB 1 IOTOK
SHEPTHH B SKOCHUCTEME

OCHOBHEIE ITOKa3aTEIN YKOCHUCTEMBI

DKOJIOTHICCKHUE nupaMuabl

H3meHeHus coo0IiecTs — CyKHeccuun

[TpupoHbIE IKOCHCTEMBI.
DKOCHCTEMBI 03€p U PEK.

Bubnuorexa [IOK
https://m.edsoo.ru/7f41c292

Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Bubnmoreka IJOK
https://m.edsoo.ru/7f41c292

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c292

¢uznonoruw,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHU

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OuoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
JTabopaTopust 1o

OunoJoruy,
¢usnonoruy,
9KOJIOTHH

Hudposas
nabopaTopus 1o
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DKOCHCTEMBI MOPEH U OKEaHOB Onoorum,
¢uznonorum,
9KOJIOTHH
Hudposas

[TpupomHBIE IKOCHCTEMBL. Bubmorexa [[OK nTabopaTopus 1o

78 OKOCHCTEMBI TYHJIP, JIECOB, CTETICH, https://m.edso0.ru/7f41c292 OHOJIOTHH,

ITyCTHIHB ¢usnonoruy,
9KOJIOTHH
Hudposas

79 AHTpPOTIIOTeHHBIE YKOCHUCTEMBI bubmmorexa [IOK gi?)?ir())?;(l)dpﬂﬂ ”
P https://m.edsoo.ru/7f41¢c292 (bPISI/IOJIOF;/II/I
9KOJIOTHH
Hudposas
VYpb6oskocucremsl. [Ipaktuaeckas Bubmorexa L[OK TabopaTopus 1o
80 pabota «3y4eHue u onucanue 0.5 https://m.edso0.ru/7f41c292 Ouonorum,
ypOOIKOCHCTEMED) ¢uznonorum,
9KOJIOTHH
Hudposas
3akoHOMEpHOCTH (POPMHPOBAHUS Bubmorexa LOK n1abopaTopus 1o
81 OCHOBHBIX B3aUMOJICHCTBHI https://m.edso0.ru/7f41c292 ouoorum,

OpPraHu3MOB B SKOCHCTEMaX ¢usnonoruy,
9KOJIOT U

MexaHu3Mbl BO3JEHCTBUS Hudposas

3arpsi3HEHUH pPa3HBIX THIIOB Ha Bubmorexa LOK JTabopaTopus 1o

82 cyGopraHH3MeHHOM, https://m.edsoo.ru/7f41c292 Guonoru,

OpPraHU3MEHHOM, TTOITYJISILIMOHHOM H ¢usnonoruy,

9KOCHUCTEMHOM YPOBHSIX 9KOJIOT U
Hudposas

83 Brocdepa — obuieranerapHas Bubnmorexa [JOK giiig ?_II?JPHH 1o
o0osouka 3emiu https://m.edsoo.ru/7f41¢c292 (I)I/ISI/IOJ'IOF;/II/I
9KOJIOTUH
Hudposas
84 VYuenue B. . Bepnaackoro o Bubnmorexa [JOK giiig ?_II?JPHH 1o
6uocdepe https://m.edsoo.ru/7f41c292 (1)1/131/10J10r;m
9KOJIOTHH
85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS Bubmmoreka [IOK Hudposas
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86

87

88

89

6uochepst

KpyroBopoTs! BemiecTs u
OMOTCOXUMHUIECKHUE IIHKIIBI

3onaneHOCTH OMochepbl. OCHOBHBIC
OMOMEI CyIIIN

YcroitanBocts 6nochepsl

DKOJIOTHICCKHIE KPU3UCHI U UX
IIPUYUHBI

https://m.edsoo.ru/7f41c292

Bubnuorexa [JOK
https://m.edsoo.ru/7f41c292

Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292

Bubnmoreka IIOK
https://m.edsoo.ru/7f41c292

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

nabopaTopus 1o
OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nmabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTHH

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUHU

90

BosneiicTBue yenoeka Ha Onochepy

Bbubnnoreka IJOK
https://m.edsoo.ru/7f41c292

Hudposas
nabopaTopus 1o

OHOJIOTHH,
¢uznonorum,
9KOJIOTUH

91

AHTpPONOTreHHOE BO3/IeHCTBHE HA
PacTUTENbHBIN U KUBOTHBII MUD

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

OunoJorumy,
¢dusnonoruy,
9KOJIOTHH

92

OxpaHa MpupoIs!

Bbubnauoreka [JOK
https://m.edsoo.ru/7f41c292

Hudposas
JTabopaTopust 1o

ouoJjorum,
¢usnonoruy,
9KOJIOTHH
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OCHOBHBIE IPHHIUIEI YCTOHYNBOTO

Bubnuorexa [IOK

Hudposas
nabopaTopus 1o

%3 Pa3BUTHS YEIOBEUCCTBA U IPUPOIBI https://m.edsoo.ru/7f41¢c292 Ouoorm,
¢uznonoruw,
9KOJIOTUHU
Hudposas

PanmonansHOEe IPUPOIONIONE30BaHUE Butmorexa LIOK TabopaTopus 1o
94 1 COXpaHEeHHE OHOJIOTHYECKOTO . OHOJIOTHH,
https://m.edso00.ru/7f41c292
pasHooOpa3us 3emin ¢uznonoruw,
9KOJIOTUHU
Hudposas
O06001eHne o TeMe Bubmmorexa [IOK Aabopatopus no
95 .. . OHOJIOTHH,
«MHUKPOIBOIOLUS U €€ pe3yIbTaTh» https://m.edsoo.ru/7f41¢c292
¢uznonorum,
9KOJIOTUHU
Hudposas
O06001eHne o TeMe Bubmmorexa [IOK Aabopatopus no
96 .. . OHOJIOTHH,
«Makpo3BOJIOLUS U €€ pe3yIbTaThDy https://m.edsoo.ru/7f41¢c292
¢uznonorum,
9KOJIOTUHU
Hudposas
97 Sgogiexl?e 1;2[;21\:13 A3BUTHE KU3HUA bubmorexa [1OK g?l?)?ig?;(;lpﬂﬂ ”
P e P https://m.edsoo.ru/7f41c292 ’
Ha 3emiie» ¢dusmonoruy,
9KOJIOTUHU
Hudposas
o | Olmimememmrme Bl oo o
P e https://m.edsoo.ru/7f41c292 ’
AHTPOIIOTEHE3» ¢uznonoruw,
9KOJIOTUHU
Hudposas
o | SlpSmeme o e Orotona- BiGworsaloK oo o
Y https://m.edso00.ru/7f41c292 ’
OpraHUu3MOBY ¢uznonoruw,
9KOJIOTUH
Hudposas
100 O6001mmenue 1o teme «OpraHu3Mbl 1 Bubnmorexa IIOK giiig?;?dpﬂﬂ 1o
cpena O0UTaHUs» https://m.edsoo.ru/7f41c292 ’
(buzmonorum,
9KOJIOTHH
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O0600611EHNE TI0 TEME «DKOJIOTHS

Bubnuorexa [IOK

Hudposas
nabopaTopus 1o

101 BHUJIOB U HOIYJISILIAID ! https://m.edso00.ru/7f41c292 Ouoorm,
¢uznonorum,
9KOJIOTHU
Hudposas

O6o0wenue no teme «brochepa — bubmoreka LIOK 1abopatopus 1o
102 1 . Oumosorum,
r06atpHas IKOCHCTEMa https://m.eds00.ru/7f41c292
¢uznonoruw,
9KOJIOTHU
OBIEE KOJIMYECTBO YACOB I10 102 75

IMPOIr'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u apyrue; nox penakuueit [laceunuka B.B., AkninoHepHoe 00111ecTBo
«M3narenscTBO «IIpocBemenue»

* buosnorus, 11 knacce/ [Taceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; noz penakuueii [laceunuka B.B., AkunonepHoe o01ecTBo
«M3narenscTBO «IIpocBenienune

1. METOJUYECKHUE MATEPHUAJIbI JIJISA YUUTEJIS

1. Anacracosa JL.I1. O6mas 6nonorus. Junaktuaeckue Mmatepuansl. — M.: Benrana-I'pad, 1997.

. borganosa T.JI., CononoBa E.A. buonorus. CipaBo4HHK AJi CTapILIEKIACCHUKOB U MOocTynatomux B By3sl. — M.: ACT-npecc, 2006.

. bonrosa M.B. CoopHuk 3anau no odieit onosnoruu 1ig nocrynatouux B BY3s1. — M.: Onuxkce 21 Bek, 2005.

. 3axapoB B.b., MamontoB C.I'., Connr HU. O6mas 6uonorus: Yueb. g 10 — 11 k. obieo6paszoar. Yueb. 3aBenenuit - M.: Jlpoda, 2005.

. Puc 3., Crepubepr M. Ot kiteTok k atomam: MimoctpupoBanHOe BBeIeHHE B MOJICKYJIsipHYt0 Onosioruto: [lep ¢ anrn. — M.: Mup, 1988.

. Ypoku obmeit 6uonoruu: [locodbue nis yuutens / B.M. Kopcynckas, [.H. Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipoceemenue, 1986.
. Kpukcynos E. A., [Taceunuk B. B. Dxonorus. 10 (11) kimacc: Yueb. mis 6meodpasosar. y4ued. 3aBeieHuit. 5-¢ u3., qopad. M.: [Ipoda, 2001. — 256 ¢
. Peitmepc H. ®@. Kparkuii cnoBaps Ononorndeckux TepMuHoB: KH. s yuurens. — 2-e uza. M.: [Ipocsemenue, 1995. — 368 c.

. Peiimepc H. ®. Havana sxonornueckux 3Hanuit.M.: U3znatenscteo MHOITY, 1993. — 261 c.

10. Dumuknoneaus mis gerer. 'mas. Pen. B. A. Bomoauna.M.: ABadra+, 2001. — 448 c.

11. Bep3unun H.M., Kopcynckas B.M. O0miast metoauka npenoaasanus ouonoruu. — M.: [Ipocseuienue, 1986.

12. 3axapos B.b, Mycrapun A.I'. OOmias 6uonorus: TecTsl, BONpockl, 3aaanus. — M.: IIpocsemenue, 2003.

13. UBanosa T.B., Kamunona I'.C., Msarkosa A.H. CoopHuk 3a1anuii o obmieit onosorun. — M.: [Ipocsemenne, 2002.
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2. YYEBHO-METOJUYECKOE OBOPYJIOBAHME 11O TOYKE POCTA:
1. HoytOyk cepust RIKOR — 1 .
2. Mukpockon mudposoii JIb-113 — 2 mir.

3. Lludpossie oOpazoBaTeabHbIE JA0OPATOPHH VIS IIKOJIBHUKOB: IO OMOJIOTUHU — 21IT., 3KOJIOruU — | mT., pusnonoruu- 1 mr..

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

https://uchi.ru/ «Y4u.py» - UHTEpaKTUBHBIE KypCBHI 10 OCHOBHBIM IPEJIMETaM M MOJTrOTOBKE K IPOBEPOYHBIM paboTaM, a TAaKXKe TeMaTHYECKHE BEOMHAPHI
0 JUCTAaHIIMOHHOMY OOYUYEHHIO.

https://resh.edu.ru/ Poccuiickas anekTpoHHas mkoia. bonpmioit Habop pecypcoB st 00yueHHs (KOHCIICKTBI, BUICO-JICKIMH, YIPAKHEHUS 1
TPEHUPOBOYHBIC 3aHSTHSI, METOINUCCKHAE MATEPUAIIBI ISl YIUTEIIS.
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