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MMOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma no 6umosoruu Ha ypoBHe COO paszpabortana va ocHoBe @3
or 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit denepaunn», ®I'OC
COO, Konuenuuu mnpenoaaBaHusi ydyeOHOTO mnpenMera «bUONOrUS» M OCHOBHBIX
noJio’keHui deaepaibHON paboueit mporpaMMbl BOCUTaHus, yueOHoro miasa MbOY —
COMI No20 r. Opna.

VYuebnsiit npenmet «buosorusy yrinyonéaHoro yposus usydenus (10—11 kmacchr)
ABJIAETCA OJAHMM M3 KOMIIOHEHTOB IpeIMeTHOM obnactu «EcTecTBeHHO-Hay4YHbIE
npeametsl». CornacHo nojoxeHussM GI'OC COO mpodunbHbie yueOHBIE MPEIMETHI,
n3yyaeMble Ha yriIyOJaE€HHOM YPOBHE, SIBJISIFOTCA crioco0oM auddepeHiuanu o0ydeHus
Ha YPOBHE CpeHEero o0miero oopa3oBaHusl U MPU3BAHBI 00ECIIEUNTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIINM, CPEAHUM OOIIUM, CPETHUM MPO(PECCHOHATBLHBIM U BBICIIUM
oOpazoBanueM. B To ke Bpemsi KakIblil U3 3THUX YYEOHBIX MPEIMETOB TOJKEH OBITH
OpHMEHTHPOBAH Ha MPUOPUTETHOE pelIeHHe Oo0pa30BaTeNbHBIX, BOCIUTATEIbHBIX
UM pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C TMpoQopUeHTalUUed oO0ydalluxcsa Hu
CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOM 00JIaCTH HAY4YHOTO 3HAHHS, CBA3AHHOTO
¢ Ouosoruei, MeAUIIMHON, IKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[TporpamMma no Guosioruu Aa€T MpenCTaBICHHUE O LEeU U 3aJadax U3yyeHHUs y4eOHOro
npenmera «buonorus» Ha  yryOn€HHOM  ypOBHE, OIpeAensieT o00s3aTeabHOoe
(MHBapuaHTHOE) TMPEAMETHOE COJEp)KaHHE, €ro CTPYKTYpUPOBAaHHE MO paslenaMm u
TEeMaM, paclipele]ieHHe IO KiaccaMm, PEeKOMEHAYET IOCIEI0BaTEIbHOCTh H3YYCHUS
yueOHOro Marepuasiia ¢ y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKWYy4eOHOTO TpoIecca, BO3pacTHhIX 0coOeHHOCTel oOyuaroniuxca. B mporpamme
no OWOJOTHH pealM30BaH MPHUHIMII MPEEMCTBEHHOCTH C W3YYCHHEM OWOJIOTUM Ha
YpOBHE OCHOBHOrO o0miero oOpa3oBaHusi, Ojarojapss dYeMy HpOoCMaTpUBAETCS
HANpaBIIEHHOCTh ~ HA  TIOCIEAYIONIee  pa3BUTHE  OHOJOTUYECKUX  3HAHHIA,
OPHUEHTHUPOBAHHBIX Ha (OPMHpPOBAHHWE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEJICTABICHUH O 3J0pOBOM 00pa3e KM3HU, HA BOCIIUTAHUE
OepeXHOTO OTHOIIEHHS K OKPY KaIoIel MpUpoIHO# cpene. B mporpamme mo Ouonoruu
TaK)Ke IMOKa3aHbl BO3MOXKHOCTH YydeOHoro mpenmera «buomorus» B peanuzanuu
tpedoBanuit PI'OC COO Kk TMIAHUPYEMBIM JIMYHOCTHBIM, METaNpeIMETHBIM U
NpEeIMETHBIM pe3ysibTaTaM OOydeHUs U B (POPMUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON  AEATENbHOCTH  OOYy4aloUmIMXcs IO  OCBOCHHMIO  COJIEp)KaHUs
OMOJIOrMYECKOr0o 00pa30BaHuUs Ha YPOBHE CpEeAHEro 00111ero oopa3oBaHusl.

VYueOupiii mpenmer «buonorus» Ha ypoBHE cpeaHero ooOmero o0pa3oBaHUS
3aBeplIaeT OMOJOTHYECKOe 0Opa3oBaHKE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U
yrayOneHne 3HaHWUN OOYyYaromMXCs O JKMBOH MPHUPOJAE, OCHOBAX MOJIEKYJISIPHOW U
KJIETOYHOW OMOJIOTHH, SMOPHOJOTUA U OWOJIOTHH PA3BUTHSA, TCHETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YYCHHS U DKOJIOTHH.

N3yuenne yueOHOro mpenmera «buonorus» Ha yrayOJeHHOM  ypOBHE
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OpHMEHTHUPOBAHO HA TMOATOTOBKY OOYYaloOHmIMXCAd K TOCIEAYIOUIEMY MOJIYYECHHIO
OMOIOrMYecKoro 0Opa3oBaHus B By3ax M OpraHU3aLMsIX CPEAHETO NPOo(EeCCUOHAIBHOTO
obpazoBanus. OCHOBY €ro CoJIepKaHUSI COCTaBIISICT CHCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJyYEHHBIX MpPH H3yYEeHUU OOYYAIOIIMMHUCSA COOTBETCTBYIOIIMX CHUCTEMATHUECKUX
pazaesnoB OMOJIOTUH Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 knmaccax 3tu
3HaHUS TOJY4YaloT pa3BUTHE. Tak, PaCIIUPEHbl U yriayOJeHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHMsX, JKMBOTHBIX, Ipu0Oax, OakTepusix, OpraHU3ME€ YeJOBEeKa, OOIIUX
3aKOHOMEPHOCTSIX JKHU3HM, JIONOJHUTENIBHO BKIIIOUEHBbl OHOJIOTMYECKHUE CBEJICHUS
MPUKJIATHOTO U TOMCKOBOT'O XapaKTepa, KOTOPhIe MOKHO HCTOIb30BaTh KAK OPUEHTUPBI
IUI TOcTIeAyoLero Bei0opa npodeccuu. BoamoxkHa Takke MHTErpanus OMOJI0rMYeCKUX
3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMU, TOJTyYEHHBIMU O0YYAIOIIMMHCA IPU U3yUYEHUU
($U3KMKHN, XUMUH, Teorpaduu 1 MaTEMaTUKH.

Crpykrypa mnporpaMMbl IO OHOJIOTMM OTPaKaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBIA MOAXObI K U3ydeHuto 6uonoruu. CoriacHO UM, U3y4aloTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl KUBBIX CHCTEM PAa3HOIO YPOBHsI OpraHU3aluHy,
HBOJIIOLIMY OPTAHMYECKOT0 MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
wianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
AMOpHOJIOTUN U OHOJOTMH Pa3BUTHsI, TE€HETUKUM U CEJIEKIMH, OUOTEXHOJOTHUH MU
CUHTETHYECKON OHOJOTHH, aKTyalIH3UPYIOTCS 3HAHUS OO0ydarommxcs 1mo OOTaHHKE,
300JI0TUH, aHATOMUH, pu3nosiorun yenoseka. B 11 kiacce n3ydaroTcst 3BOIOLUOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHHe 0 buocdepe.

VY4eOHblil npeameT «bronorusk npuszBana 00eCIEYUTh OCBOEHUE 00YYarOIMMHUCSA
OMOJIOTMYECKUX TECOPUHN W 3aKOHOB, MW, MPUHIIMIIOB U MPABUJ, JIKAIIUX B OCHOBE

COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, 3HAHMM O CTPOCHWH,
MHOroOOpa3u M OCOOCHHOCTSAX KIETKHM, OpraHu3Ma, MOMyJsud, OHOLIEHO03a,
HKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHUKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX
B OWONOrMM, NPUKIAJHBIX AaCMEKTax OWOJIOTMYECKUX 3HaHMW. [l pas3Butusd u
MOJI/IEP’KaHUS UHTEpeca 00yJalomuxcs K OMOJIOTHH HAPSTY CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOr0 MaTepHajia B COAEPKAHUU MPOTrPaMMbI IO OMOJIOTHUU MPETyCMOTPEHO
3HAKOMCTBO C MCTOpUEN CTAHOBJICHHS M Pa3BUTHS TOW WJIM MHOM 00jacTH OMOJIOIMH,
BKJIAZIOM OTEYECTBEHHBIX U 3apyOeXHBIX YUYEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIEM.

Hear wu3yyenuss yueOHOro mnpeamera «bwomorus» Ha yriayOom€HHOM YpOBHE —
OBJIQJICHHE OOYYaIOIUMHCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3allud
JKUBBIX CHCTEM Pa3HOTO PaHra M NMPUOOPETCHHE YMEHWH HCIOJIb30BaTh ATH 3HAHUS
B (opMupoBaHMM HWHTEepeca K ONPEACICHHOW o00JlacTh MpodecCHOHANBHON
NEATEeILHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BBIOOPY Y4eOHOro 3aBEICHHS IS
IPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHusI.
JlocTikeHne e U3ydeHus: ydeOHoro npeameTa «buosiorus» Ha yriayO0iaEéHHOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIEAYIOIMNX 3a4a4:
® OCBOCHHE OOYYAIONIMMHUCS CUCTEMbI OMOJIOTHUECKUX 3HAHWI: 00 OCHOBHBIX
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OMOJOTHMYECKUX  TEOpHSX, KOHIENIHIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M IMpaBuiax, COCTaBJISIOLIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0O  KapTUHY MHUpPA; O CTPOECHUH, MHOTOOOpa3uH U
0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJI€TKA, OpraHu3M, MOIyJIALNs, BU],
ouoreoreHo3, Ouocdepa); O BBLIAIOIIUXCS OTKPHITHSX M COBPEMEHHBIX
HCCJEIOBAaHUIX B OMOJIOTHHU;

O3HAKOMJICHHE OOYYaloIUXCAd C METOJaMH TO3HAHHS XUBOW MPUPOABI:
HCCIIEIOBAaTEIb,CKUMH METOJIaMU OHMOJIOTMYECKHX HayK (MOJIEKYJSIPHON H
KJIETOYHOW OHOJOTUH, SMOPUONOTUH U OUOJIOTMU DPA3BUTHUS, TEHETHKU U
CEJIEKIIMHM, OMOTEXHOJOTHMH U CUHTETHUYECKON OMOJIOTHH, MallCOHTOJIOTHH,
HKOJIOTMH); METOJaMU CaMOCTOATEIBHOIO MPOBENEHUs OUOIOTUYECKUX
WCCTEOBaHM B JabopaTtopuu W B mpupojae (HaOMIOACHHE, U3MEpEHue,
HKCIIEPUMEHT, MOJICTUPOBAHHE);

OBNIaicHue OOYyYalOIMIMMHUCS YMEHHUSMHU: CaMOCTOATENbHO HaXOIUTh,
aHAJIM3UPOBaTh W HCIOJB30BaTh  OMOJOTMYECKYI0  HH(OPMAILIHUIO;
MOJIb30BAaTbCA ~ OMOJOTMYECKOW  TEPMUHOJIOTMEH U CHUMBOJIMKOM;
YCTaHABIMBAaTh CBSI3b MEXAY pa3BUTUEM OHOJOTMHM U  COLMAIBHO-
HSKOHOMUYECKMUMU W  OSKOJOTMUYECKMMH TMpoOJeMaMH  YeJOBEUYECTBA;
OLICHMBATh  MOCJEACTBUS CBOEH  JEATEIbHOCTH IO  OTHOIIEHHUIO K
OKpY’Kalolllell MPUPOAHOIN cpene, COOCTBEHHOMY 3I0POBBIO M 30POBBIO
OKpY>KaIOIIUX JII0/IeH; OOOCHOBBIBaTh M COOJIOJATh MEPbl MPOQPHUIAKTUKH
WH(QEKIMOHHBIX 3a00JieBaHUM, TMpaBWia TMOBEACHUS B TpPUPOJE U
oOecrieueHruss  OE30MACHOCTH  COOCTBEHHOM  JKHU3HENEATEIbHOCTH B
Ype3BBIYAIHBIX CHUTyallUsIX MPUPOJHOTO M TEXHOTEHHOIO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHBIE OTKPBITHSIB 001aCTH OMOJIOTHH;

pasBuTHE |y  OOydYaromuxcsi HMHTSIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPHITHSMU M
COBPEMEHHBIMH  WCCJICJAOBAHWSAMHU B  OWOJIOTHH, pEHIAeMBIMH €O
mpoOJeMaMu, METO0JIOTHEH OMOJIOTMYECKOTO MCCIICIOBAHMS, TTPOBEICHUS
AKCIIEPUMEHTAIILHBIX HCCIEIOBAaHWM, peIIeHUusT OWOJOTHYECKUX 3ajad,
MOJICIIUPOBAHUS OMOJIOTHYECKIX OOBEKTOB H MPOIECCOB;

BOCITUTaHUE Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHHS! K KMBOW MPUPOJIE B
HEJIOM MU K OTHEIbHBIM €€ O00beKTaM | sBJICHUAM; (opmMupoBaHue
HKOJIOTMYECKOM, TEHETHUECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHUS
B MIPUPOJIE; UHTETPAIMUECTECTBEHHO-HAYYHbIX 3HAHU;

npuoOpeTeHne OO0ydYalIMUMHUCS KOMIETEHTHOCTH B PaIMOHAILHOM
MIPUPOIOTIOIH30BaHUH (COOIIIOICHHE TPABUIT TTOBEACHUS B IPUPOIE, OXPAHBI
BUJIOB, JKOCHCTEM, Ouocdepnl), COXpaHEHWH COOCTBEHHOTO 3/I0POBbS U
3MI0POBBSl  OKPYXKAIOIMX JIoJed  (coOMomeHnss Mep MpOodUIaKTUKH
3a0oneBanui, oOecrnieyeHne OE30MaCHOCTH  >KU3HEACATEIbHOCTH B
YpEe3BbIYANHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOTO Xapakrepa) Ha
OCHOBE HCITOJIH30BaHUS OMOJIOTHYECKUX 3HAHUN M YMEHUH B TTIOBCEIHEBHOM
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YKU3HU,

® CO3/aHHE YCIOBUH JIJIs1 0CO3HAHHOTO BHIOOPA 00YYaIOIIMMHUCS
WHIVUBUTyIbHONU 00pa30BaTeIbHON TPACKTOPUH, CITOCOOCTBYIOMIEH
HOCIEAYIOLIEMYTTPOPECCHOHATBHOMY CaMOOIIPEAEIEHUIO, B COOTBETCTBUH C
MH/IMBU1yaJIbHBIMU MHTEPECAMU U TOTPEOHOCTSIMU PETUOHA.

OO0111ee ynciIo 4acoB, PEKOMEHIOBAaHHBIX JUISI M3YUEeHHsI OMOJIOTUH HA YIIIyOJIEHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 yaca (3 yaca B Hezento), B 11 knacce — 102 gaca
(3 gaca B HezenIO).

OO0s3aTeIBbHBIM YCIIOBUEM MpH OOyYEHHH OWOJOTUM Ha YTIyOJIEHHOM YPOBHE
ABIIACTCA TPOBENCHUE JAaOOpPaTOPHBIX M TpakTHueckux paboT. Taxxke ydactue
oOy4Jaromuxcsi B BBIMNOJHEHUH NPOEKTHBIX M YyueOHO-MCCIIEeNOBATENbCKUX padoT,
TEMaTHUKa KOTOPBIX OIPENESETCS] YUUTEIEM Ha OCHOBE MMEIOUIMXCA MaTepHUabHO-
TEXHUYECKUX pecypcoB U MECTHBIX IPUPOTHBIX YCIIOBUH.



COJEP)KAHUE OBYUEHUSI!

10 KJIACC

Tema 1. buoJiorust Kak Hayka

CoBpeMeHHass Owoyioruss — KOMIUIEKCHass Hayka. KpaTkas wucTopus pa3BUTHS
Oouonoruu. buonorndeckue Hayku W u3ydaemble UMU MpodieMbl. OyHIaMEHTAIbHBIE,
NPUKJIAJHbIE U TOMCKOBbIE HAYYHBIE UCCIEAOBaHUS B OMOJIOTUH.

3HaueHue Ouoioruu B (POPMHPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. [Ipodeccum, cBs3anHbie ¢ Ouosorvedd. 3HadeHWe OWOJIOTHUU
B IPAKTHYECKOW JICSITEIBHOCTH YEJOBEKAa: MEAUIMHE, CEIbCKOM  XO3SMCTBE,
MPOMBILIEHHOCTH, OXPAHE IPUPOIBI.

JleMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, K.b. Jlamapx, Y. Jlapsum,
VY. TI'apsen, I'. Mennens, B.U. Bepuanckuu, W.II. IlaBnoB, W.MM. MeuyHukos,
H.U. Basunos, H.B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMUM C JAPYrUMU Haykamu», «Cucrema
OMOJIOTHUECKUX HAYKY.

Tema 2. /KuBble cUCTEMBI U UX H3yYeHHE

JKuBbie cuctempl Kak mpeameT u3ydeHusi Omosioruu. CBOWCTBA JKMBBIX CHCTEM:
€AUHCTBO XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3alMsl, CAMOBOCIPOU3BEIECHHUE,
pa3ApaKUMOCTh, UBMEHYMBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHU3alMKU >KUBBIX CUCTEM: MOJIEKYJSPHBIM, KJIETOYHBIN, TKAHEBBIM,
OpTaHU3MEHHBINA, MOMYJISAIMOHHO-BUIOBOM, SKOCHUCTEMHBIH (OMOTEOIICHOTHUECKH),
ounochepusbiit. [Iporeccsl, npoucxosume B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cymecTBoBaHMs MmaTepun. Hayku, w3ydaromnive >KUBBIC
CHCTEMBI HA PAa3HBIX YPOBHAX OPraHU3aLINH.

N3yuenne »xuBbIX cucteM. Metonbl Ouonorndeckod Hayku. HaOmroneHue,
U3MEpPEHUE, SKCIIEPUMEHT, CHUCTEMAaTu3anusa, MeraaHanu3. [loHsTtne o 3aBucuMon u
He3aBUCUMON nepemeHHOM. [lmanupoBanue skcnepumenta. IlocTaHOBKa M mpoBepka
runote3. HyneBas rumore3a. IloHsitue BBHIOOpKM U €€ JAOCTOBEPHOCTh. Pazbpoc
B Owomornuecknx pAaHHBIX. OIEHKa JOCTOBEPHOCTH IMOMYYEHHBIX PE3yJbTaTOB.
[IprunHbBI UCKAKEHUS PE3YIBTATOB KCIIEpUMEHTA. [I0HATHE CTATHCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmuibr u cxembl: « OCHOBHBIC TTPU3HAKU KU3HWY», «BHOJIOTHYECKUE CUCTEMBI,
«CBOMCTBa KUBOM MaTepUn», «YPOBHH OpraHu3aluu >KUBOU Mpuponb», «CTpoeHue
JKUBOTHOM KIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBbI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buochepa», «MeToabl U3ydeHUs ) KUBOU MTPUPOIBD.

! Conmeprxanue nporpamMMel, BELIEIEHHOE KYPCUEOM, HE BXOAUT B IIPOBEPKY FOCYAAPCTBEHHOM UTOroBoi arrectanuu ([HA).
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O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE JJISI POBEACHUS HAOIOICHH,
VU3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuyeckas paborta

«Mcnonp30BaHme PAa3TUYHBIX METOIOB TP N3YUEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpyKkTypHO-QYHKIHMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Ilneiiaen,
P. BupxoB). OCHOBHBIE TTOJIOKEHHSI COBPEMEHHON KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJSIPHOM U KJIIETOUHOW OMOJIOTUM: MUKPOCKOIHMSI, XpoMaTtorpadus,
aneKTpodope3, METOJ MEUYEHbIX aToMoB, auddepeHnraibHOe LEeHTPUGYTHUPOBAHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yueHnue ¢ukcuposaHuvlx Kiemok. DIEKTpOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npuoicusnennoe) usyuenue
K1emoK.

JleMoHcTpanuu

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

Tabmuupl U cxembl: «CBETOBOW MHUKPOCKOI», «JIEKTPOHHBI MHKPOCKOI,
«Hctopust pa3BUTHS METOI0B MUKPOCKOITUN.

OO0opynoBaHme: CBETOBOM  MHKPOCKON, MHUKPOMpENapaThl  PacTUTEIBHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

[IpakTnueckas pabota

«M3yyeHnre MeTo1I0B KJIETOUHOM Onosioruu (Xpomatorpadusi, s5ekTpodopes,
mudpepennnansHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTAB KJIETKH. MaKpo-, MUKPO- U YIBTPAMUKPOIJIEMEHTHI. Bosia u eé
poib Kak pACTBOPUTENS, pearcHTa, Yy4dacTHE B CTPYKTYpHUPOBaHUU KIETKH,
TeIJIoperyasiuud. MuHepajgbHble BEIIECTBA KIIETKH, MX Ouojoruyeckas poib. Poiib
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannyeckne BelleCTBAa  KIETKU. buosiormdyeckue mnojaumepsl.  benkwu.
AMMHOKHUCIOTHBIM cocTtaB OenkoB. CTpyKkTypbl OenkoBoil MoJekynbl. [lepBuuHas
CTpYKTYypa Oelika, MenTHHas CBsi3b. BTopuuHas, TpeTuyHas, Y4eTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CorictBa 6enkoB. Knaccudukarus 6enkoB. buonorudyeckue QyHKIUH
oenkoB. [Ipuonul.

YrneBoasl. MoHOcaxapuabl, IWCAXapUIbl, OJUTOCAXAPUIBl U TOJHCAXaPHBbIL.
OOmumii naH CTPOeHUsI U (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOJIOB. buonoruueckue
(GyHKIUU yTIEBOAOB.

Jlumunel. T'uapodunbHo-ruapodoOHBIe cBoiicTBa. Kiaccudukamms nunuaos.
Tpurnunepunsl, hochonunuabl, BOCKHA, CTepouabl. buogorndeckue PyHKIIUN JTUTUIOB.
OOmue cBoiicTBa OHMONOrMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHMIO, ITOIYIIPOHULIAEMOCTD.

HykneunoBeie kucnotel. JIHK wu PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Mpunuun kommiementapHoctu. [Ipasuno Yapradda. Ctpykrypa JJHK —



NBOWHAs criupaib. MectoHaxoxaeHue u ouonorndeckue ynkuuu JIHK. Bunsr PHK.
Oynkuuu PHK B knetke.

Ctpoenue wmoisiekyiasl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonornueckue ¢yukiuu AT®. BoccraHOBIIEHHBIE NEPEHOCUMKH, HUX (PYHKIIHH
B KJeTke. /[pyeue uykneozuompugpocpamor (HT®). CexBenupoBanue JIHK. Memoow:
2eHOMUKU, MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OWOXMMUYECKHEe U OnodU3MYecKrue WCCIeIOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYphl Onomoliekyi. Modenuposanue cmpyKkmypsl u
dyukyull 6uomonexyn u ux Komniexcos. Komnvromephwviii ouzaiin u opeanuyeckuil
cunme3 OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHcTpanuu

IToptpetsl: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefiefieHue XMMHUYECKUX AJIEMEHTOB B HEXKHBOM MPUPOACH,
«Pacnpenenenrne XuMHUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE».

Tabmuupr u  cxemsl: «llepuoguyeckas TabnwIa XUMHYECKHUX JIIEMEHTOBY,
«CTpoeHue MoJIeKynbl BOAbl», «BemecrtBa B cocraBe oOpraHu3moB», «CTpoeHue
MoOJIeKyJIbl  Oenkay, «CTpyKTypbl O€lKOBOW MOJNEKyJb», «CTpoeHue MOJIEKYI
yIIIeBOJI0B», «CTpOoeHHE MOJEKYH AUNUI0B», «HyKienHoBbie KUCIOTHY, «CTpoeHHe
MoOJIeKyJibl ATO».

O6opynoBaHue: XUMUYECKAsl TOCY1a U 000pyI0BaHHE.

JlabopaTopHas paborta «OOHapykeHHE 0ETKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKkuuii».

JlaGopaTopHas pabotra «MccneqoBaHue HyKIEMHOBBIX KUCIIOT, BbIJCIICHHBIXU3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue 1 QyHKIIMU KJIETKHU

Tunel  KJIETOK: JyKapuOTUYecKas W  mpokapuoTudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenue mnpokapuoThyeckod kietku. Kierounass creHka OakTepuil u apxeil.
Oco0eHHOCTH CTPOEHHSI TeTepOTPOPHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib IPOKapUOT B OMOLIEHO3aX.

CrpoeHne u (QYHKIIMOHHPOBAHHUE 3yKapHOTHYecKoW KieTku. Ilma3martnueckas
MeMmOpaHna (muiazmaigemMma). CTpykTypa IUIa3MaTHYECKOH MeMOpaHbl. TpaHCIopT
BEIIECTB dYepe3 IUIa3MaTHuYecKylo MeMmOpaHy: maccuBHbIA (muddys3us, obnerdéHHas
nuddys3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIA  aKTUBHBIM  TPAHCIIOPT).
[Tonynponuiiaemocts MemMOpanbl. PaGoTa HaTpuii-kaauMeBOro Hacoca. DHAOLUHUTO3:
nuHOLUTO3, (aronuTo3. Ok3ouuto3. Kierouynas crenka. CTpykTypa U (QyHKUUU
KJICTOYHOM CTEHKHU PacTEHUM, TPHOOB.

Huromnasma. [uro3zome. Lutockener. JIBukeHne murTominazMbl. OpraHOUIbI
kineTku. OpHomMeMOpaHHBIE OpPraHOMIbl KIETKU: 3Haomuasmaruuyeckas cetb (DIIC),
anmapat ['onb/pKu, AM30COMBI, UX CTpoeHue M (PyHKIuu. B3zanmocBs3b



OJIHOMEMOpaHHBIX OPraHouAoB KJIeTKU. CTpoeHue TPaHyISIPHOrO PETUKYIyMa.
Mexanuzm wnanpasnenus 6enxoe 6 IIIC. CunTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmankuii (arpaHyisipHbIA) SHAOIMIA3MATUYECKUN PETUKYITYM.
CekperopHas ¢yHkuus anmnapata [onbmxu. Moougurayus 6Oenkosé 6 annapame
Tonvoorcu. Copmupoexa benxos 6 annapame I onb0xcu. TpaHCIOPT BEIIECTB B KIIETKE.
Baxyonu pactutenbhbix kietok. Kinerounsiii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHIPUH, TUTACTUABL. [Ipoucxoscoenue
mumoxonopuit u naacmuo. Cumobuoeenez (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIUU MUTOXOHIPUHN W miacTui. [lepBuuHbie, BTOPUYHBIE U CIOXKHBIE
miacTuaAbl  (DOTOCHMHTE3UPYIOMIMX  JYKAPUOT.  XJOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHUHN.

HememOpanubsie opranouasl kietku CrpoeHwe M (QYHKIUUM HEeMEMOpaHHBIX
OpraHouoB KJeTKu. Pubocomsl. Ilpomescymounvie unamenmoi. MUkpouiaMeHThI.
Axmunosvlie mukpoghunamenmol. MplllleuHble KIETKH. AKMuUHOGble KOMNOHEHMbL
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHue U JABUKEHHE
KTYTUKOB M pecHHMYeK. MukporpyOouku uuromasmbel. Llentpuons. benxu,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxkamu. Momopmwie b6enxu.

Anpo. OOosouka siApa, XpOMAaTHH, KAapUOIUIa3Ma, SAAPBIIIKH, X CTPOCHUE U
bynkun. SAnepHsiii 6enkoBbiit MaTpukc. [IpocTpaHcTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(DA3HOM siipe. Dyxpomamun u cemepoxpomamut. ek XxpoMaTuHa — TUCTOHBI.
Junamuxa soepHoti 06010uKU 8 Mumo3se. Hoepuwiii mpancnopm.

Knetounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHcTpanuu

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

Tabmuips! u cxembl: «CTpoeHHE SYKApUOTHUECKOH KIETKI», «CTpoeHHe )KUBOTHOM
KJIEeTKN», «CTpoeHUe pacTUTENIbHON KIeTKN», « CTpOEHUE MUTOXOHIIPUNY, «SAapo»,
«CTpoeHne IpOKapuOTUIECKON KIETKI.

OO6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOITPeNapaThl paCTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIpEnapaThl OaKTepUalbHbIX KIETOK.

JlaGopartopHas padota «M3yueHne cTpoeHus KIETOK Pa3IuYHbIX OPraHU3MOB.

[IpakTuyeckas pabora «M3yueHne CBONCTB KIETOUHOW MEMOpaHbBD».

JlaGopartopHas pabdota «VccneqoBanue miazMon3a u ACmIa3MoIn3aB
PACTUTENBHBIX KIETKAX).

[IpakTnueckas pabora «M3ydeHune IBUKEHHS IUTOMIIA3MbI B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB U NpeBPallleHAE JHEPTIHH B KJIETKe

AcCUMWIISIIIMS M TUCCUMWISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIA M TeTepoTpOdHBIA. YdYacTHe KHUCIOpPoJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHune kieTku: npespamieHue AT® B oOMeHHbIX
nporneccax. GepMEHTATUBHBIN XapaKTep PeaKIil KIETOYHOTO MeTabonu3ma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHu3M nedctBus. Kodepments. OTnnums
(GbepMEHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. benku-akTuBaToppl U O€NKU-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX pPEAKIUN OT pa3IHMYHbIX
(bhakTopOoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTke. DOTOCUHTE3. AHOKCUEeHHbILL
u oxcuzenHulll hpomocunmes y baxmeputi. Ceemocobuparowjue nuemenmsl U nUeMeHmbl
peakyuonno2o yeumpa. Ponb XjoporuactoB B mpoiiecce gorocuHTeza. CBeToBas H
teMHOBas pazbl. Pomoovixanue, Cs, Cy. u CAM-munst hpomocunmesa. IIpoyKTUBHOCTh
dboTtocunteza. BiusHue paznuyHbix (PaKTOpoB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUGULIHUPYIOIINE
OakTepuu, IKene300aKTepun, CcepoOaKTEepuu, BOJOPOAHBICE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. I[IpoaykTel OpoxeHus U UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHa’pOoOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HEPreTHUYecKoro oomeHa. IloAroToBUTENBHBIM
aTan. [ mmKonmn3 — 6ECKUCIOPOIHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe OKHCIEHHE, WM KIECTOYHOE JAbIXaHue. Poib MUTOXOHIApUU
B Mpoleccax Owonormyeckoro okuciieHus. llukmmdeckne peakmuu. OKUCTUTEIHHOE
bocopunupoBanue. Iuepeusi membpannozo epaduenma npomonos. Cunmes ATD:
paboma npomouuou AT@-cunmaswel. IIpenmyrecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepen aHa3poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO 0OMEHA.

JleMoHCTpanuu

[Toprpetsr: JIx. ITpuctin, K.A. Tumupszes, C. H. Bunorpaackuii,B. A.
Ourensrapar, [1. Mutuemnn, I'.A. 3aBap3uH.

Tabmuiel u cxembl: «DPoTOCHHTE3», «IHEpreTuueckuit oomMen», «buocunTes
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opyoBaHKMEe: CBETOBOM MHKPOCKOM, OOOpYyIOBaHUE [JIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabGopaTopHas pabGorta «M3yueHHe KaTaIUTUYECKOM aKTHUBHOCTH (DEepMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTala3bl)y.

JlabopaTtopHas pabota «3yyeHue ¢hepMEeHTAaTUBHOTO paclICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTENBbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHas paborta «CpaBHEHHE MPOLECCOB POTOCUHTEZA U XEMOCUHTE3A.

JlabopaTtopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U JbIXAHUSD.

Tema 7. Haciiencreennasi MHGpoOpManus u peaju3anus eé B KIeTKe

Peakunn wmatpuuHOro cuHte3a. I[IpyMHIUIT KOMIUIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOIrO cUHTe3a. Peanuzanus HacneAacTBeHHOW MHpopManuu. ['eHeTHdYecKkuil Koz,
ero cBoictBa. Tpanckpunuus — MatpudHbiii cuHTe3 PHK. ITpuHIUIIBI TpaHCKpUNIUHA:
KOMILIEMEHTAPHOCTb, aHTUIAPAIJIENBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHhix PHK B OGuocuHTe3e Oernka.
VYcnoBus 6uocunresa 6enka. KogupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OMocuHTE3E
Oenka.

Cogpemennvie npeocmagienuss o cmpoeHuu eeHos. OpraHuzanus TeHOMa
y NOPOKapuoOT WU SYKAPHUOT. Perynsius akTUBHOCTH T€HOB y MNpoKapuoT. ['umnoresa
onepoHa (®. XKakob6, XK. Mano). MonekynsapHuvle MmexaHuzmMvl 3KCHpeccuu 2eHo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi eenog. Perynsiusi oOMEHHbIX
IPOIIECCOB B KileTKe. KileTouHbll romeocTas.

Bupycel — HekneTouHble (OpMBI KU3HU W OOJUraTHble mapasuThl. CTpoeHue
IPOCTHIX M CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuznenmviii yuki
JHK-cooepocawux eupycos, PHK-codepaicawux supycos, bakmepuogazos. Obpamuast
MPAHCKPUNYus, pegepmasa, uHmezpasa.

Bupychsie 3a0osieBanus uyenoBeka, KUBOTHbIX, pactenuit. CIINI], COVID-19,
COIMATBHBIC U MEIUITTHCKHUE MTPOOIEMBI.

buoungopmamuxa: unmeepayus u anarus 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX OuoI02udeckux oamHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvoie pynxyuu b6enxos. Cnocobvl 00CmasKu 1eKkapcme.

JleMoHCcTpanuu

[Toptpetsr: H.K. Konbnos, /I.11. UBaHOBCKUI.

Tabmumpsr n cxemsl: «buocunrte3 Oenkay, «['eHeTnueckuir Kom», «Bupyce»,
«bakTepuodarmy.

[Ipaktuueckas padora «Co3manne MOJICTTH BUPYCa.

Tema 8. ’KuzHeHHbIN LUK KIETKH

Krnerounslii ukJ, ero nepuosl u peryisiius. Marepdasza u muto3. OcobeHHOCTH
IpOLECCOB, MpoTekalmux B uHTepdasze. [loaroroBka KIETKH K JAEJICHHIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKHUM), CUHTETUYECKUH U TMOCTCUHTETUYECKUI
(MPpeMHUTOTUYECKUI ) TIEPHOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 JIHK — perumkanms. Ilpuamuner permmumkanum  JIHK:
KOMIUIEMEHTAPHOCTD, ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIIBHOCTh. Mexanusm
perumkanun JIHK. Xpomocomsl. Ctpoenue xpomocom. Temomepbl M Teiaomepasa.
XpOMOCOMHBIIT Ha0Op KJIETKH — KapuOTHUN. JIUMIOMAHBI M TarIOWIHBIM HaOOpPHI
xpoMocoM. ['oMonoruuHbIe XpOMOCOMBI. 110710BBIE XPOMOCOMBI.

Jenenue kneTku — MuTo3. CTaauu MUTO3a U MPOUCXOASAIINE B HUX MPOLECCHL. THIIBI
Muto3a. KapnoknHes u TUTOKMHE3. bronornueckoe 3Ha4€HNe MUTO34.

Perymsiiust MuToTHYECKOTO ITUKIIA KIIEeTKHU. [IporpaMmMupyemast kiaeTouHasi rTuOesnpb —
arnonTo3.

Knerounoe sapo, XpoMocOoMbl, (YHKIMOHAIbHAs Te€HOMHUKA. MexaHuzmul
nponugepayuu, ouppepenyuposku, cmapernus u 2ubenu kiemok. «L{ugpposas knemray» —
ououngopmamuueckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHcTpanuu

Tabnuubl ncxembl: «KU3HEHHBINA TUKIT KIETKI», «MuT03»,«CTpoeHue
xpomocom», «Permukanusa JJHK».
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OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapaThl: «MHUTO3 B KIIETKax
KOpEIIKa JIYKay.

JlabopaTtopHas pabota «}3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas pabota «HaOmtoneHne MUTO3a B KJIE€TKaX KOHYMKA KOpElIKa JyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u pyHKIUM OPraHU3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OpPraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M KM3HEAEATEIBbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JPYTHe
npoTUCThl. KoJIoHManbHbIE OPraHNU3MBI.

B3anmocCBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusm Kak e1uHoe nenoe. ['omeocras.

Txanu pacreHuii. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHas, MOKPOBHAS,
OpOBOASIIAs, OCHOBHas, MexaHuueckasa. OcoOeHHOCTHM CTpoeHus, GYHKIUH U
PACITOJIOKEHUS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHu KUBOTHBIX M YEJOBEKAa. THIBI JKMBOTHBIX TKAaHEW: JIIMTEIHAJIbHAL,
COCIMHUTENIbHAsA, MbllleyHasi, HepBHasg. (OCOOEHHOCTH CTpOCHMs, QYHKIHA U
PAaCIOJIOKEHUS TKAHEH B OPTraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE U T€HEpPATUBHBIE OpraHbl pacTeHuid. OpraHbl U CHCTEMBI
OpPraHOB KUBOTHBIX U 4eJIOBeKa. DyHKIIMM OPTaHOB U CUCTEM OPraHOB.

Onopa tema opramusMoB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX XMBOTHBIX. HapyxHbIl 1 BHyTpeHHui ckener. CTPOCHHE W THUIIBI
COEIMHEHUS KOCTEMU.

JIBM>KEHHE OpPraHu3MOB. J[BH)KEHHE OIHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTI'YTUKOBOE, PECHUYHOE. /[BH’)KEHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX >KMBOTHBIX M YeJIOBEKa: MblleyHas cucrema. Pedrekc.
CkeneTHble MBILIIBI U UX paboTa.

IIntanne opranm3mos. Ilornomenue BOABI, YIJIEKUCIOTO Ta3a WU MHUHEPAIbHBIX
BEIIECTB pacTeHUsAMM. [IuTaHne >KMBOTHBIX. BHYTpPHIIOIOCTHOE M BHYTPHUKIECTOYHOE
nuuiesapenue. [Inranne no3BOHOYHBIX KUBOTHBIX. OTIEIBI TUIIEBAPUTENBHOTO TPAKTA.
[InmeBapurenbHble xenessl. [InmeBapurenpHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3MoB. J{pixanue pacteHui. J{pixanue sxuBoTHbIX. {uddy3us razon
4yepe3 NoBepXHOCTh KieTku. KoxkHoe npixanue. JlpixatenpHasi moBepxHOCTh. XKabepHoe
U JEroyHOoe AbIXxaHue. J/IpIXxaHrne NO3BOHOYHBIX )KMBOTHBIX U YEIOBEKA. DBOIIOLUOHHOE
YCIIOKHEHUE CTPOCHMS JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMA
yernoBeKa. MexaHn3M BEHTWIISILMM JIETKUX y ITHLl M MIIEKONMTAKOMX. Perynsanms
IbIxaHus. JIpIxaTenbHbIie 00BEMEL.

Tpancnopr BemEeCTB y OPraHu3MoB. TpaHCIOPTHBIE CUCTEMBI paCTeHUN. TpaHncnopT
BEIECTB y KUBOTHBIX. KpoBeHOCHas cucrtema u €€ opransl. KpoBeHOCHass cucreMa
II0O3BOHOYHBIX JKUBOTHBIX U desoBeka. Ceplle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrn
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KpOBOOOpAIeHNs. OBOJIIOLIMOHHBIE YCIOXHEHUS! CTPOEHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Brigenenue y opranusMoB. BeineneHue y pacteHuil. BblieneHne y KUBOTHBIX.
CoxpatutenbHble Bakyoiau. Opranbl BbiaeneHus. OuiabTpaius, ceKpeuns U o0paTHOE
BCACBIBAHHE KAaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBsA3b MOJOCTH Teja
C KPOBEHOCHOM U BBIJIECIUTEIBHON CUCTEMaMU. BrliesieHre y MO3BOHOYHBIX KMBOTHBIX
u uenoeka. [louku. Ctpoenne u ¢pyHkmonupoanue Heppona. OOpazoBaHUE MOUH Y
YeJI0BeKa.

3amuTa y OpraHu3MoB. 3aluTa y OJTHOKJIETOYHBIX opranu3mMoB. Criopbl OakTepuit
Y LUCTHI IIPOCTEHUINMX. 3alUTa y MHOTOKJIETOYHbIX pacteHui. Kyrukyna. Cpencrsa
MaCCUBHON U XUMHYECKOM 3a1UThl. OUTOHIIUIEI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NpPOW3BOJAHBIE. 3alllUTa
opranu3ma ot 6one3Heil. immyHHas cucrema udenoBeka. KieTouHbli U TymMOpaibHbII
UMMYHHUTET. BpoxaAE€HHBIN U mpHOOpeTEHHBIN crernupuieckuii UMMyHUTET. Teopus
KJIOHaJIbHO-celeKkTuBHOro mMmmyHurera (II. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. Posib BpOXXKIEHHOIO MMMYHMTETA B PAa3BUTHHU
CUCTEMHBIX 3a00JIeBaHU.

PaznpaxumMoCTh U peryiasnuus y Opraau3MoB. Pa3znpakuMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PazapaxxumocTs u perynsauus y pacreHuil. Poctossle BemecTsa
Y X 3HA4YCHHUE.

Hepsnas cuctema u peaexropHas perymisiuus y XuBoTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHCTEMBI Y YKUBOTHBIX.
OTnenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrexTopHas ayra.
be3ycnoBHbIE U YCIOBHBIE pe(IIEKCHI.

I'ymopanbHas peryssnus 1 3HIOKPUHHAs CUCTEMA JKUBOTHBIX U 4eJIOBEKa. JKemnessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. /leicTBHE TOPMOHOB. B3anMOCBs3b HEPBHOM U
SHAOKPUHHON cucTeM. [ mmoranamo-runodusapHas CucTeMa.

JleMoHcTpanuu

[Toptper: N.II. I1aBnoB.

Tabmumsr u  cxeMbl:  «OAHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoAOpocany, «bakrepuny, «IIpocteiimme», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBI
OPraHoOB IT03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHME HAaCEKOMBIX», «TKaHH
pactenuit», «KopHueBbie cuctembl», «Ctpoenue crebisn», «CTpoeHue IUCTOBOM
IUIACTUHKNY, « TKaHU )KUBOTHBIX», «CKelleT yenoBekay, «lIuneBapurenbHas cuctemay,
«KpoBenocHas cucrema», «/lpixarenbHas cucrema», «HepsHas cucremar, «Koxay,
«MplieyHast cucrema», «BpraenurenpHas cucTeMa», «OHAOKPHHHAS CHCTEMay,
«Ctpoenne Mbpinb», «MMMmyHuter», «KumeynononoctHeiey, «CxemMa NHUTAHUS
pacteHuin», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUAPBIY,
«CTpoeHue mianapun», « BHyTpeHHee CTpoeHue 0K 1€BOro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrema narymkn», «HepBHass cuctema IpeCMBIKAIOLIIMXCS,
«Hepsnas cucrema nruny, «HepBHas cucrema Miekonuraromux», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OO0opynoBaHme: CBETOBOW MHKPOCKOI, MHUKPOMPENapaThl  OJHOKJIETOYHBIX
OpraHn3MOB, MUKPOIIPENAPATHI TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repdapuu pacTeHUM pa3HBIX
OTZEJIOB, BIJIAXKHBIC IIPENapaTbl >KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKLIHH
0€CIO3BOHOYHBIX KUBOTHBIX, CKEJET 4YelOBeKa, OO0OpyAOBaHWE JJsi JEMOHCTpAalluu
MOYBEHHOT'O W BO3/YIIHOTO NMUTAHMS PACTEHUH, paclIeIUIeHus Kpaxmana U OeIKOB Mo/
nerucTBUeM (PEepMEHTOB, 00OpYIOBaHME IJsi JEMOHCTPALMM OIBITOB IO H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JBHKEHUH, MOJEIN TOJIOBHOTO
MO3ra pa3jInyHbIX JKUBOTHBIX.

JlaGopatopHas pabora «/3yueHne TKaHel pacTeHUIN.

JlaGopatopHas pabora «3yueHne TkaHe )KUBOTHBIX).

JlabopaTtopHas pabota «3ydueHure opranoB [IBETKOBOT'O PACTEHUSI.

Tema 10. PasMHoOXkeHMe 1 pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner Gecnonoro  pa3sMHOXKEHHUS: MOYKOBaHUE, CHOPYJSALUA, (PparMeHTalus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBbie KieTkH, uiau rameTsl. Meito3. Ctaguu meio3sa.
[ToBenenne xpomocoMm B Meno3e. KpoccuHroep. buosiormueckuid CMbICH MeEWO3a U
IIOJIOBOTO mpouecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpimieBoe pasButhe. l'ameroreHe3 y >KMBOTHBIX. llonoBbIE XKemne3sl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJeTOK. CrmepmaroreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne ©W  SMOpUOHAIBHOE  pa3BUTHUE  KUBOTHBIX.  CrocoOBbl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [[apTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHONIOTHS — HayKa O
Pa3BUTUM OPTaHU3MOB. Mopghoeenes — ooua u3 2nagHvlx npodlemM 3MOPUOTOSUL.
Konyenyus mopghocenos u mooenu mopgocenesza. Craauu sMOproOreHe3a KMBOTHBIX
(Ha mnpumepe Jssrymku). Jpo6nenue. Tumbl apoOneHus. [lemepmunuposanuoe u
HedepmunuposanHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH APOOICHUS
MJIEKOTUTAIOIINX. 3apPO/IbIIIEBbIE TUCTKU (TaCTPYJIsiLKs ). 3aKiIaJKa OpraHOB U TKaHEW U3
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia
(oMOpuoHaJibHasT MHAYKIMS). 3aKiajika TUIaHa CTPOEHUSI dKUBOTHOTO KaK pe3yJibTatr
UEepapXUUYECKUX B3aUMOJEHCTBUIM TeHOB. BnusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
pa3uyHbIX (PAKTOPOB OKPYKAIOLIEH CPEJIbI.

Poct u pa3zButue xkuBOTHBIX. [TocTamOpuonanbubiid iepuo. [lpsmoe u Henpsmoe
pa3zButHe. PazButue ¢ metamopdo3oM y 0€CrO3BOHOUYHBIX U MMO3BOHOYHBIX KMBOTHBIX.
buonornyeckoe 3Haue€HHE MPAMOIO M HEMPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHUE B
npupoze. Turbl pocTa )KUBOTHBIX. PaKTOPHI PETYIIALMU POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPHOHAIBHOTO pa3BUTHS Y KUBOTHBIX U YesioBeka. [lepnoabl oHToreHesa
yesioBeka. CTapeHue U CMepTh KaK OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxxenue u passutue pactenuid. ['amerodut u cnopoput. Meiio3 B KU3HEHHOM
nukie pacrennii. OOpa3zoBaHue Crop B mpoliecce Meio3a. ['aMeTrorene3 y pacTeHUM.
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OIUI0JOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. [[BOMHOE OIJIOAOTBOPEHUE
y LIBETKOBBIX pacTeHuii. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHu3MBbl PETYJIAIMA OHTOTCHE3A Y PACTCHUM U )KUBOTHBIX.

JIeMOoHCTpaluu

[Toptpetsr: C.I'. HaBamnn, X. lHInemas.

Tabmuet u  cxembl: «BerertatuBHOe pa3sMHOXkeHUe», «Tumel Oecroyioro
pPa3sMHOXEHUD, «Pa3MHOXKEHNE XJTaMUIOMOHA B, «Pa3MHOKEHUE 3BIIICHBDY,
«Pa3MHOXeHue ruape», «Meio3», «Xpomocomsel», «l'amerorenes», «CtpoeHue
SIMIIEKIJIETKU U criepmMaTo3ouaay, « OCHOBHBIE CTaIuu OHTOreHe3ay, «lIpsimoe u Henpsimoe
pa3Butue», «Pa3BuTHe ManucKoro xykay», «Passutne capanun», «Pa3zBurtue nsarymkuny,

«/IBOIHOE OMJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHHUE CEMSH OJTHOJO0JIbHBIX
Y ABYAOJIBHBIX PACTEHUI», « KM3HEHHBIN [IUKII MOPCKOW KanmyCThbD), «JKU3HEHHBIN UK
Mxa», «  KU3HEHHBIN [IUKJI TATOPOTHUKA», «JKU3HEHHBIN UK COCHBDY.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOMpenapaThl  SUIEKIETOK U
CIIEpPMATO30U1I0B, MOJIEeb «[{UKT pa3BUTHS JISITYIIIKI.

JlaGopatopHas pabora «V3yuyeHue CTpPOEHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[IpakTtuueckasi pabora «BbIsiBIeHWE TPU3HAKOB  CXOJCTBA  3apOJbINICH

MIO3BOHOYHBIX JKUBOTHBIX).
JlaGopartopHas pabota «CTpoeHHe OpraHOB Pa3MHOXKEHHS BBICIINX PACTCHUID.

Tema 11. I'eHeTHKa — HAyKA 0 HACTEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Uctopus craHOBIEHUS M Pa3BUTUS TCHETHMKHM Kak Hayku. PaGoter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B Pa3BUTHU F€HETHKHU. PaboThI
H.K. Konbuosa, H.M. Basunoa, A.H. benozepckoro, I'.JI. Kapneuenko, FO.A.
dununyenko, H.B. Tumodeera-Pecopckoro.

OCHOBHbIE TEHETUYECKUE TOHSTUS U CHUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HbI, AIbTEPHATUBHBIE NTPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIN NIPU3HAK,
rOMO3HMI0Ta, TeTepO3UroTa, YUCTasl JUHUS, TUOpUIbI, TeHOTUIl, (peHotun. OCHOBHBIC
METONBl ~ TEHETUKHW:  THOPUIOJIOTHYECKHH,  IUTOJIOTHYECKUH,  MOJICKYJSIPHO-
TEHETUYECKUU.

JleMoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsios, H.1 . BaBuios,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeer-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPETIIUBAHUS.

JlabopaTopHas pabota «/[po3oduna kak 00BEKT FreHETUYECKUX UCCIICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

MounoruOpunnoe ckpemuBanue. [lepBorit 3akon Menaens — 3aK0H eInHO00pa3us
ruOpuoB nepBoro nokojeHus. Ilpasuno nomunupoBanus. Bropoit 3axon Mennens —
3aKOH pACLUCIUIEHUs Mpu3HAKoB. LluTojmormueckue OCHOBBI ~MOHOTMOPUIHOIO
CKpelmnBaHus. [ umoresa 4uCTOTHI ramer.
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Anammsnpytomee ckpemmBanue. [[poMeKyTOUHBIN XapaKTep HACIEIOBAHUS.
Pacmiennenune npu3HakoB Npy HETIOJHOM JOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBanue. TpeTtuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornyeckne 0OCHOBBI AUTMOPUAHOIO CKPEILIMBAHNUS.

CuernienHoe HacnefoBanue mpusHakoB. PaGotst T. Moprana. CremneHHoe
HACJIEI0BAHUE T€HOB, HApYIIEHUE CLEIUICHUS MEXIy IeHaMH. XPOMOCOMHAs TEOpUs
HACJIEICTBEHHOCTH.

I'enetuka mnona. XpOMOCOMHBIM MEXaHHU3M ONpEIEICHUS Ioya. AyTOCOMBI H
[IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TIeTepOoramMeTHbld IM0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C MOJIOM.

I'enorun kak nenocrtHas cucrema. [inenoTponus — MHOKECTBEHHOE IEUCTBUE I'eHa.
MHOX€eCTBEHHBIN aJUIeIIU3M. B3anmoneiicteue HEAJUIEJIbHBIX TEHOB.
KommnementapHocts. Onuctas. [lonumepus.

I'eHeTyeCKUMI KOHTPOJIb Pa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKA, & TaKKe
(pU3MOIOTMYECKUX MPOLECCOB, MOBEIECHUS U KOTHUTUBHBIX (QyHKUMH. 'eHeTHueckue
MEXAHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3IMH — Iapa3uT» U

«XO35IMH — MHKpPOOUOM». ['@HeTHMYeCKHe acCleKThl KOHTPOJsS U HM3MEHEHUs
HACJIEICTBEHHOW MH(OPMAITUU B TTIOKOJICHHIX KJIIETOK U OPTaHU3MOB.
JleMoHCTpaIMn

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

Tabmuier u cxembl: «llepBbiii U BTOpOM 3akoHbl MeHnens», «TpeTuil 3aKoH
Menpens», «AHaIU3UpyoNIee CKpelnBanue», «HemnoaHoe TOMUHUPOBaHUEY,
«CuernsieHHOe HaclieJoBaHUE NPU3HAKOB y 1po30¢uibly, «['eneTnka nomnay», «Kapuorun
yenoBeka», «Kapuotun ngpozodpuns», «Kapuotunm nTumms», «MHOXKECTBEHHBIN
ajienusmy, « BzaumoneincTere reHoBy.

O6opynoBaHue: MOJENb JUIsl IEMOHCTpPAllMU 3aKOHOB €AMHOOOpasusi THOpPHI0B
IIEPBOr0 MOKOJIEHUS M PACLIEIJIEHUs NPU3HAKOB, MOJEINb JUI1 JEMOHCTPALlMM 3aKOHA
HE3aBUCHUMOTO HACJIEIOBAHMS IPU3HAKOB, MOJEINb [JI JIEMOHCTPALMU CLEIIEHHOTO
HACJIeJOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapat: «/po3zodunay.

[IpakTnueckas pabora «M3ydeHue pe3ynbTaTOB MOHOTHMOPHIHOTO CKPEIMBAHUS
y Ip030(UITBD.

[IpakTnueckas pabora «V3yueHue pe3yabTaTOB IJUTHOPUIHOTO CKpPEIIUBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEPHOCTH H3MEHYHMBOCTH

B3aumoneiicteue reHotuna U cpeabl npu  (popmupoBaHUM  (PEHOTHIIA.
N3meHunBOCTh mNpu3HAaKoB. KadyecTBEHHbIE W KOJIMYECTBEHHbIE NpPU3HAKU. Buabl
VU3MEHYMBOCTH: HEHACIICACTBEHHAs U HACIIEACTBEHHAS.

MonudpukanonHas ~ M3MEHYMBOCTh. Ponb  cpeapl B (OPMHUPOBAHUU
Moau(puKaMoOHHOW M3MeH4YnMBocTU. Hopma peaknuum mpusHaka. BapuanmoHHBIN psif
u BapuanmonHas kpuBas (B. Horamncen). CBoiictBa  MOAM(MUKAITMOHHON
VU3MEHYHUBOCTH.
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I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA TEHOTUITNYECKOW N3MEHYMBOCTH. Bupl
TEHOTHITMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIlHOHHAS.

KomOunHaTtuBHass uW3MEHYMBOCTh. Meio3 UM TMOJIOBOM MpoIlecC — OCHOBA
KOMOMHATUBHOW W3MEHYMUBOCTU. Poib KOMOMHATHUBHOM HM3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOTO pa3HOOOpa3usl B IpeIesiax OJHOTO BU/IA.

MyTannoHHass ”3BMEHUYUBOCTh. BUIbI MyTalMii: TEHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CroHTaHHbIE U UHAYLIUPOBAHHBIE MyTallMU. SIA€pHBIE U UTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue ¥ nosioBble MyTaluu. [[puunHbl BO3HUKHOBEHUS MyTaluuid. MyTareHsl u
UX BJIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAlMOHHOIO Mpolecca. 3aKoH
TOMOJIOTUYECKHUX PSAI0B B HacsencTBeHHoW n3menunBocty (H.W. BaBuso). BuesnepHas
W3MEHYMBOCTh M HACJIEICTBEHHOCTb.

Onuecenemura u 3NULEHOMUKA, POlb INUSEHEMUYECKUX (DaKmMOopos 8 HACIe008AHUU
U UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H.. BaBumnos.

Tabmurer 1 cxembl: «Buapl m3MeHIUBOCTHY, «MOoaubUKAITMOHHASI U3MEHUYUBOCTHY,
«KomOuHaTHBHAS W3MEHYHBOCTHY, «Meio3y, «OmnomoTBopeHuey», «l eHeTndeckue
3a00s€eBaHus YenoBeKay, « Buibl myTanuin.

OO6opyioBaHuKe: KUBbIE U repOapHbIe YK3EMIUIIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUIAMH U3MEHYNBOCTH.

JlabopaTopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKATMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO PsiJia U BAPUALIMOHHOM KPUBOW.

[IpakTuueckas padora «MyTaruu y Apo30(}uiibl (Ha TOTOBBIX MUKPOIIpEIapaTax ).

Tema 14. I'eHeTHKA Yesl0BeKa

Kapuotun 4enoBeka. MexayHapoaHas IporpaMMa HCCIEAOBAaHHMS TE€HOMa
YyenoBeka. MeToapl M3ydeHHs] TEHETUKHA YeNIOBEKa: TeHEaJTOTHYEeCKUi, OJIM3HEIOBHIH,
HUTOTCHETUYECKNN, TOMYISALIUOHHO-CTATUCTUYECKAN, MOJIEKYJISIPHO-T€HETUYECKHM.
CoBpemeHHOE ONpPEAECICHUE  TICHOTHIA! MMOJIJHOT€HOMHOE CEKBCHUPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomouipto IIIIP-ananu3a. HacnencrBennsie
3a00eBaHUsl 4YeJOBEKa. [ eHHbIE W XPOMOCOMHBIE OOJIE3HM 4YeNoBeKa. bone3Hu ¢
HACIIEJICTBEHHON MPEAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKH B
NPEIOTBpAIICHUN W JICYCHWW TEHEeTUYECKUX 3a00JieBaHM deloBeKa. Meauko-
reHEeTUYeCKoe KOHCyNbTHpoBaHuEe. CTBOJIOBbIE KIETKU. [IOHSITHE «TE€HEeTHUYEeCKOTO
rpy3a». DTHYECKHE AaCIEeKThl HCCIIEOBAHUNA B O0JIACTH PEIAKTHPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

'enetndeckue  (GakTOpbl  MOBBIIICHHOW  YYBCTBUTEIBHOCTH  4YEJIOBEKA K
bU3MYecCKOMy M XUMHUYECKOMY 3arps3HEHHUI0 OKpYyKawmien cpenbl. |'eHeTmdeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHcTpanuu

Tabnuier u cxembl: «Kapuotun dyenoBeka», « MeTo1bl U3y4eHUs T€HETUKHU
yeJioBeKay, «I eHeTnueckue 3a00ICBaHUS YSIIOBEKaY.

[IpakTuyeckas padota «CocTaBlIeHUE U aHAJIU3 POJOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CeNeKUUs. 3apOokKIACHUE CENEKIMU U JOMECTUKALUU. YUEHHE
H.N. BaBunora o lleHTpax mpouUCXO0KIEHUSI 1 MHOTOOOpa3usi KyJbTYPHBIX PACTCHHI.
Ponb cenmekiuu B co3AaHUM COPTOB PACTEHUM M MOPoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEACTBEHHOW wu3MeHunBocTH H.U.
BagsusioBa, ero 3HaueHue JIJ1sl CENEKIMOHHOM pabOTHI.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBIM OTOOpP: MAacCOBBIA U
WHIUBUTyaIbHBIA. JTanbl KOMOWHAIIMOHHOM cenekiuu. VcmpiTanue mpou3BoauTeNeH
1o moToMcTBY. OTOOp MO F€HOTHUITY C MOMOIIBIO OLIEHKU (DEHOTHIIA TIOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Ibio aHam3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOM pa0oThl. PamuanmoHHbIA 1
XUMUYECKAN MYyTareHe3 KaK HWCTOYHHK MYTallMi y KyJIbTYPHBIX (POPM OpPTaHU3MOB.
Hcnonb3oBaHWe TE€HOMHOTO pPEIaKTUpOBaHMS M MeTonoB pekoMmOuHaHTHbIX JIHK
JUIS1 IOJTYYEHHUSI UICXOJTHOTO MaTepHUalia JJIsl CEJEKIUU.

[Tonyyenue mosmrmionaoB. BayTpuBHmoBas rubpuamsaius. bin3kopoacTBeHHOE
CKpeluIMBaHue, Wi WHOpuAuHr. HepoicTBEHHOE CKpellUBaHUE, WM AyTOPHIUHT.
['eTrepo3uc u ero mpuuuHbl. Mcnonp3oBaHue retepos3uca B cenekunu. OtnanéHHas
rubpuausanus. [Ipeomonenue Oecrutoamsi MEXKBHIOBBIX THOpHUIOB. JlocThxkeHUs
CEJIEKLIMU PACTEHUI U )KUBOTHBIX. «3€1EHAS PEBOIOYUS).

CoxpaHeHHE M M3YYEHHUE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHHUU U HX
JUKUX pOAUYEH ISl CO3JaHUSl HOBBIX COPTOB U THOPUIOB CEIHCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpasgieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX  JCUBOMHBIX 6  YeNAX  YAYUUeHUs
Cyuecmeyowux U Cco30aHus HOBbIX NOPOO, JAUHUU U KPOCCO8, 6 MOM Yucie C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008AHUL, Nepedosblx Uuoel u
NepCneKmuBHbIX MexHoA02ULL.

JleMoHcTpanuu

IToptperts: H.W. BaBunos, .B. Muuypun, I'.JI. Kapneuenko, ILII. JIykbsiHeHKO,
Bb.JI. Actaypos, H. bopnoyr, JI.K. benses.

Tabmuubr u cxembl: «lleHTPBI MPOUCXOKACHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIIEICTBEHHON U3MEHYMBOCTHY,
«Metonpl cenexiuny, «OTnanénnas ruopuausanus», «MyTtareHes.

JlabopaTopHas pabota «/3ydeHne copToB KyJIbTyPHBIX PACTEHUN U TIOPOT
JOMAIIHUX )KUBOTHBIX).

JlaGoparopHas pabota «3yueHue METo/10B CENEKLUN PACTEHUID.

[IpakTnueckas pabora «IIpuBuBKa pacTeHUII.

Okckypcusi «OCHOBHbIE METOABI M JOCTH)KEHMSI CEJIEKIIMM PpacTeHUd U
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
Y4YacTOK, B TEIUIMYHOE XO3SIICTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOI'O
LEHTPA)».
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Tema 16. BuoTexHOI0THA M CHHTeTHYECKAasi OHOJIOTHSA

OOBEKTHI, UCIIOJIB3YEMBIE B OMOTEXHOJIOT MU, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBbI, HX XapaKTepUCTHKA. TpaguliioHHasi OMOTEXHOJIOTHS: XJIe0oneueHue,
[OJIyYE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEIUE. MHUKPOOMOIOTUYECKUIM CHHTE3.
OOBEKTBl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipou3BoacTBO Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co3aHre TEXHOJOTMM M HWHCTPYMEHTOB LEJICHAIIPaBICHHOIO W3MEHEHHUs U
KOHCTPYHPOBAHUS T€HOMOB C LEJIBI0 IIOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIEpIKallMX HE BCTPEYAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE ITYTH.

Knerounas wumxkeHepus. Meroasl KylabTypbl KIETOK M TKaHEH pACTECHUH W
#KUBOTHbIX. Kpnobanku. Comarnueckas TuOpuIn3anys 1 COMaTHYECKUM IMOpUOTeHes.
Hcnonp3oBaHue TramioOMaOB B CENEKUUU pacTeHUW. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX AHMUMENL 8 MeOUYUHE.
HckycCcTBEHHOE OIUIONOTBOPEHHME. PEKOHCTpyKIMs SHUEKIETOK W KIOHUPOBAaHUE
KUBOTHBIX. MeETON TpaHCIUIAHTAUUU SAEp KIETOK. [exHono2uu 0300p06/eHUs,
KYIbMUBUPOBAHUSA U MUKDOKIOHANILHO20 — PASMHONCEHUSL  CENlbCKOXO3AUCTEEHHbIX
KYbmyp.

XpoMOCOMHass M TeHHasg WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHcTpyupoBanue pekomMOuHaHTHBIX JHK. Cozodanue mpanceennvix opeanuszmos.
JloCcTHKEHHSI M IEPCIEKTUBBI XPOMOCOMHOW M T'€HHOM MHXEHEPUH. DKOJOTMYECKHUE U
THYECKHUE TPOOJIEMbl T€HHOW NHXKEHEPHUH.

Memuuunckue OuorexHonoruu. [loctrenomnas mudpoBas wmenuuuua. [ILP-
JIUarHocTuka. MeTaOoJIOMHBIN aHAIN3, FTEHOLEHTPUUECKUN aHATIU3 POTEOMa YEJIOBEKA
JUISl OLIEHKU COCTOSIHHSI €ro 310poBbs. VCnoyb30BaHKWE CTBOJOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OmoumkeHepusi g pa3paOOTKu  (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[1aHUs KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJOTHU
TpEXMEpHOrOo  OWOMpPUHTHMHTAa W cKapdonauHra Il pelieHus  3aaad
NIEPCOHATU3UPOBAHHON MEAULIVHBI.

CoznaHne BEKTOPHBIX BAaKILMH C LEIbI0 00ECreYeHNss KOMOMHUPOBAHHOMN 3aIUThI
or  Bo3Oyauteneir  OPBU, YCTaHOBJICHUE  MOJIEKYJSIPHBIX ~ MEXAaHU3MOB
¢ynkmonupoBanus PHK-conmepkammx BHpPYCOB, BBI3BIBAIOIIMX 0COOO OIMAacHbIE
3a00JI€BaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmumpr 1 cxemsl: «lcnonp30BaHne MUKPOOPTAaHU3MOB B MPOMBIILICHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «['eHHas nHKEHEPUsI».

JlaGopatopHas padota «M3ydeHrne 00beKTOB OMOTEXHOJIOTUM.
[IpakTudeckas pabota «IlomyueHrne MOTOYHOKHCIBIX IPOTYKTOBY.
Okckypcus «bHOTeXHOIOTHS — BaKHEHIIIast MPOU3BOIUTENIbHAS CUIIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».
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11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX MIPECTABICHUI B 0M0JIOTNH

OpomonnoHHasa teopust Y. lapuna. [Ipeanocbuiku BOSHUKHOBEHHS JAPBUHU3MA.
JKusHp u Hay4Has nesrensHOCTh Y. JlapBuHa.

JBrKkymue cuibl 3BosonMH BUJIOB no Y. JlapBuHY (BBICOKAasi MHTEHCHUBHOCTb
pPa3MHOKEHHUsI OPraHU3MOB, HACJIEJICTBEHHAs] U3MEHUMBOCTh, 0OpH0a 3a CyIIIECTBOBAHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HelitpansHas Teopus
sBosroniu. CoBpeMeHHast BOJIOLMOHHAST OMOJIOTHS. 3HAY€HNE YBOJIIOLIMOHHON TeOpUn
B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MUpA.

JleMoHCTpanuu

[Toptpetsl: Apucrtotens, K. JIunnei, JXK.b. Jlamapk, 3.0K. Cenr-Unep, K. KroBbe,
Y. lapsun, C.C. YerBepuxosn, 1U.N. [lImansraysen, Jx. Xonaeitn, J1.K. benses.

Tabmumpsr u cxembl: «Cucrema xuBoil npupoasl (mo K. Jlunuew)y», «Jlectauia
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (GopMHpOBaHUS MPUCITIOCOOIICHUN Y
pacteHuil U xuBOTHBIX (o Jlamapky)», «Kapra-cxema mapmipyra nyremectBus Y.
HapBuna», «Haxonku Y. JlapBunay, «®@opmbl 60psOBI 3a cyiiecTBOBaHuEe», «Ilopoas
romy6ei», «MHorooOpa3ue KyJabTypHbIX ¢GopM KamycTb», «llopoasl agoMamrHuX
KHUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBBIX BuAOB (rmo Y. JlapBuny)», «Cxema
COOTHOWICHUS JBWXKYIIMX CUJ JBOJIOUHMN», «OCHOBHBIE IIOJIOKEHMSI CHUHTETHYECKOU
TEOPHUU IBOIIOLIAN.

Tema 2. MuUKpoO3BOJIIOLUSA U €€ Pe3yJIbTAThI

[Tomynsitys Kak 3yeMeHTapHas €IUHHIIA 3BOTIONNH. COBpeMEHHBIE METObI OLEHKU
TeHETUYECKOTO pPa3HOOOpa3usi W CTPYKTyphl mnomymsiuuid. M3meHenwe reHodoHna
NOMYJISIMA  KAaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBIIEHHE. 3aKOH T'€HETUYECKOTO
pasHoBecus [x. Xapau, B. BaitnOepra.

DOnemMeHTapHble (PAKTOPHI (IBUXKYIIME CUJIbI) HBOJIOIUU. MyTallMOHHBIN MpoI1iecc.
KoMmOunatuBHas u3MeHUuMBOCTh. Jlpeil) TeHoB — chydaiiHble HEHaIpaBJIEHHBIC
W3MEHEHHUSI 4YacTOoT aieiedl B momymsnuax. OddekT ocHoBatens. Ighgexm
oymoLnouno2o 2opaviuka. CHUdCeHue 2eHemuyecko20 pasHooOpazus: NPUYUHbl U
cneocmeus. Ilposenenue sgpgpekma Opeiigha ceHo8 8 OONLUIUX U MATBIX NONYAAYUSIX.
Murpauuu.  M3onsuusa — nomyisiuuid:  reorpaduueckas — (MPOCTpaHCTBEHHas ),
Oounosiorudeckast (penpoayKTUBHAs).

EcTtecTBeHHBII 0TOOp — HaNpaBIIAOMIMA (aKTOP IBOTIOIUMN. DOPMBI €CTECTBEHHOTO
oTOopa: ABIKYIIUNA, CTaOWIM3UPYIONINMA, pa3pbiBatoumili (Au3pynTuBHBIL). [lonoBoit
0oTOOp. BO3HUKHOBEHME U 3BOJIOLHMS COL[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OpPraHU3MOB  Kak  pe3ydbTaT  MHUKPOIBOIIOIUU.
Bo3nukHOBeHHE npucnocobieHuil y opraHuzMoB. ApoMopdo3bl U UAMOAAANTALUU.
[Tpumepsl mpuCOCOOIEHUN y OpPraHu3MOB: MOpQoOJOTHUYECKHE, (PU3HOJIOTUYECKUE,
OnoxuMHuueckue, nopeaeHueckre. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero xkpurepun u CTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT
MUKpO3BOIIOIMH. V30msius — kimodeBoit Gpaktop BupooOpa3zoBanus. [lytu u cnocoObr
BUJ1I000pa30BaHMUS: aJIONIaTPUUYECKOe (reorpaduueckoe), CHUMITATPUIECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOE» (IMOJUILIONAN3alNs, THOpuau3anus). JauTensHoCTh
HBOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO pPa3HOO0pasusl.

Ponb sBoMONMOHHON OWoNornu B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
OonopazHooOpasusi. MUKpOIBOJIOLMS M KOABOJIOIUS TMApa3UTOB U HX XO3SEB.
Mexanu3mbl GOpMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CLIOCOOBI OOPHOBI C HEM.

JleMoHCTpanuu

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

TabGnuips! u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «llomynsinnonHas cTpykTypa
Buma», «CxemMa TposiBIeHUS 3akoHa Xapau—BaitHOepra», «JIBrKyliyue CHIIBI
IBOJTIOLUNY, « DKOJIOTHYECKAsT N30SI TOMYJISIUNA CEeBAHCKOM Qopernny,
«['eorpaduueckas u30MSAIMS JTUCTBEHHHUIIBI CUOMPCKOW U JIMCTBEHHUIIBI AAyPCKOID»,
«[lonmynsuuoHHbIE BOJHBI YHUCJICHHOCTH XWIMHUKOB M JXEpTB», «Cxema nencTBuUs
€CTECTBEHHOTO 0TOopay, «Dopmbl O00pbOBI 3a cymiecTBoBaHuey», «HaycTpuambHbIN
MenaHu3m», «KuBble uckomaembie», «IlOKpOBHUTENbCTBEHHAs OKpacKa >KUBOTHBIX,
«[Ipexynpesxaaromias oKkpacka >KMBOTHBIX», «DU3HMOTOTHYECKUE aanTalllumy,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kputepuu Buga», «Buabl-
NBOMHUKNY, «CTpYKTYypa BuJa B mpupozae», «CrnocoObl BUI000pa30BaHUsY,
«['eorpaduueckoe BumooOpa3zoBaHHe TPEX BUIOB JAHMABIMIEH», «IKOJIOTHYECKOE
BUI000pa3oBaHrue BUAOB cHHUI, «llomummonasl pacteHuit», «KamycTtHo-pemedHbii
ruopuI.

Oo6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, yydesia MTHI] U
3Bepel ¢ MpUMEpaMu Pa3IUYHBIX MPUCIIOCOOJICHUH, Yy4esa MTULl U 3BEepeil pasHbIX
BUJIOB, TepOapuu pacTeHui OJM3KUX BUIOB, 00pa30BaBIINXCS PATUYHBIMUA CIIOCOOAMH.

JlabopaTopHas pabota «BeisiBJIeHHE U3MEHYMBOCTH Y 0COOEH OHOTO BUIAY.

JlaGopatopHas pabota «lIpucrnocobneHrs OpraHU3MOB M WX OTHOCHTEIbHAs
1EJeCO00Pa3HOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLHA U €€ pe3yabTaThl

Metonbl u3ydeHHs Makpo3BoJoUMU. llaneoHTonormyeckue MeTonbl H3yYEHHS
sBosironiuu. llepexonneie hopmbl U puitOreHeTHYECKUE Psiibl OPraHU3MOB.

buoreorpaguyeckue Meronpl nzydeHus sBosirounn. CpaBHeHHE (QUIOpHl U (ayHBbI
MaTEpUKOB M OCTpoBOB. buoreorpaguueckue obOnactu 3emnu. Buabl-oHIeMuku u
PEJIHMKTHI.

OMOpHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHE METOAbl H3YUCHHS
IBOJIIOLMU. ['€HeTHYEeCKME MEXaHU3Mbl OSBOJIOLUMHA OHTOT€HE3a W  IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJOTWYHbIE OpraHbl. PyiuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TE€HETUUECKIE, ONOXMMHUYECKHE U MAaTeMAaTUYECKUE
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METOAbl H3y4YEeHUs HBOMIOUMHU. ['oMonormyHbie TreHbl. (COBpPEMEHHBIE METOMAbBI
MOCTPOEHUS (PUITOTEHETUYECKHX JICPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U 3BOJIFOLINSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIA) JBONIONUU. [Ipunyun cmeHvl @OYHKYULL.
HeobOpatumocTs 3BodtouMU. AJnanTuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLIHH.

JleMoHCcTpanuu

[Toptpetsr: K.M. bap, A.O. Koanesckuii, @. Mroiep, 3. [ ekkenb.

Tabmuubl 1 cxembl: «DWIOT€HETUUECKUN PsiA  JIOMIAANW», «APXEONTEPUKCH,
«3Bepo3ydble smiepbl», «Creronedansy, «Punnodutey, «CeMeHHbIE MarnopOTHUKI,
«buoreorpaduueckue 30HbI 3eMiny, «Jlpeid KOHTUHEHTOBY, «PenukTh», «HauanbHbie
cTaauu 3MOPHUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE M
aHAJIOTUYHBIE Opra"bl, «PyaumeHTh», «ATaBU3MBI), «XPOMOCOMHBIC HAOOPHI
YeloBeKa W IMUMIaH3e», «l 7aBHbIE  HampaBieHUs  HBomOIUnM», «OOmmue
3aKOHOMEPHOCTH 3BOJIOLINIY.

OO6opynoBaHue: KOJUIGKIIMM, TepOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB
OpPraHu3MOB, MYJSIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAHUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxkaeHue U pa3BUTHeE KU3HU HA 3emule

Hayunbie runotes3sl MPOUCXOKIACHUS )KU3HU Ha 3eMiie. AOMOTreHe3 U MaHCIepMHUsl.
JloHay4yHbple MpEACTaBICHUS O 3apOXKACHUM >KU3HU (KpeauumoHusM). l'umoresa
MIOCTOSIHHOTO CaMO3apOoXKAEHUs XU3HU U €€ onposepxkeHue onbitamu O. Penm, JI.
Cnannanmanmy, JI. [Tacrepa. [Ipoucxoxaenre ®U3HA U aCTPOOHOIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoil sponmonuu. [lnanetapHas (Teosioruveckasi)
IBOJIIOIUS. XHUMHYECKasi SBOJIONUS. AOWOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIECTB
3 Heopranmdeckux. Omeir C. Mwmmnepa u [. Opu. OO6pa3oBanue mMOJIMMEpPOB
u3 moHoMepoB. KoanepBarnas runoresza A.M. Onapuna, runoreza nepBUYHOTO OyJIbOHA
JIx. XonpaeitHa, renernyeckas runote3a I'. Mémnepa. Pudosumsr (T. Uek) u runoresa
«vupa PHK» V. T'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Uctopusa 3emnn u Metoapl €€ n3ydeHus. Mckormaemple OpraHMYECKUE OCTATKHU.
['eoxpononoruss u e€ wmetonsl. OTHOCUTENbHAsT W aOCOMIOTHAs TEOXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas IIKaJa: 30HBI, 3Pbl, HEPUOBI, STIOXH.

HauvanbHbie 3Tanel oprannyeckoi 3Boitonuu. llosiBieHrne U 3BOMIOLHUS MEPBBIX
KJIETOK. DBOJIoLUs MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpEeMEHHBIE
MUKpOOHBIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emie coobmiecTB. CTpOMATOIMUTHI.
[IpoxaprOThI U 3YKapHOTBHI.

[IpoucxoxaeHue 3SyKapuoT (CUMOMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponcxoxaeHne MHOTOKIIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tambl 3BOJIOLMU BBICIIUX pacTeHud. OcHOBHBIE apoMOp(O3bI
pacteHnii. Beixon pacrenuy Ha cymry. [losBieHue CIiOpOBBIX PACTEHUN U 3aBOCBAHUE
umu cymn. CemenHble pacTeHus. [IponcxoxaeHne NBETKOBBIX paCTEHUM.
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OcCHOBHBIE 3Tamnbl 3BOJIIOIUU KUBOTHOrO Mupa. OcHOBHBIE apomMopdo3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — NOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBble  xOplOBbIE KUBOTHBIE. JKM3HB B BOAE. OBOJIOIUSA I[TO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwmii. [IpoucxoxaeHne MICKONMUTAIOMUX W MTHIIL.
[Tpuniun xmtoueBoro apomopdosza. OcBoeHue 0eCrO3BOHOYHBIMH U MO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

Pa3Buture x)u3HM Ha 3emiie M0 3paM M MEepUoaaM: apxe, MpoTepo30il, Najieo3oMu,
Me3030, KaitHO30i. O0Ias XapakTepuUCTHKa KJIMMaTa U TeOJOTHYECKHX IMPOLECCOB.
[TosiBneHMEe W paclBET XapaKTEPHBIX OPTraHW3MOB. YTJeoOpa30BaHUE: €0 YCIOBHUS U
BJIUSTHUE HA Ta30BBIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUS — 3SKOJOTHYECKHE KPU3UCHI mnpouuioro. IlpuunHbel u
CIENCTBUS MAacCOBBIX BbIMUpaHUH. COBpPEMEHHBIN 3KOJIOTMUECKHII KPHU3HUC, €ro
ocobenHocTH. [Ipobrnema coxpanenust OuopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucteMa opraHudeckoro Mupa. llpuHnunel kiaaccupuKauu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE IPYIIIbI OPraHU3MOB.

JleMoHcTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, U.1. Meunukos, A.1. Onapun,
k. Xonnein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. IlacTepa mo
M3YUYEHUIO CaMO3apOKaeHUs Ku3Hu», «Cxema onbita C. Mumiepa, I'. IOpu», «OTans
HEOPTaHUYECKOM 3BooIUn», «l'eoxpononormyeckas mkana», «HadanbHble >Tamnel
opraHu4eckoi 3poonun», «Cxema 00pa30BaHUS PYKAPUOT MYyTEM CUMOHMOTEHE3a»,
«Cucrema xKuBOM MpUpoaAb», «CTpoeHue BUpyca», K ApoMop¢o3bl paCTCHUN»,
«PuanopuThH), «OTHOKIETOYHBIE BOJAOPOCTNY, «MHOTOKIETOYHBIE BOIOPOCITI,
«Mxwn», «llamopotHukn», «l'onoceMeHHble pacTeHus», «Opranbl IBETKOBBIX
pacTeHui», «Cxema pa3BUTHS )KUBOTHOTO MUPay», « ApoMOP(HO3bI 5KUBOTHBIX),
«IIpocrenmmey, «KumeunononoctHeie», «llnockue uepBm», «HiieHUCTOHOTHEY,
«Pb10BIY, «3eMHOBOHBIEY, «IIpecMbikatonuecsy, « ITutpy, «MileKonuTaronme»,
«Pa3BuTne XM3HHM B apxeuckou spe», «Pa3BuTme XKHW3HM B IPOTEPO3OUCKOM dpey,
«Pa3BuTHEe XM3HU B NAJICO30MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE *KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMa OPraHUuYECKOro
MHUPa».

Oo6opynoBanue: repdbapun pacTeHUM pa3IUUHbIX OTJEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIAKHBIE TMPENaparbl XWBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIHUH WIJIOKOXKUX,
CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Yy4d€ella NITULl U 3BEPEU, KOJUIEKIIUA OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIAEMbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanpHas nabopatopHas pabora «MogaemupoBanue omnbiToB Muiepa—HOpu
M0 W3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCAMHEHUN B TIEPBUYHOU
aTMocdepe».

JlabGopaTopHas pabora «M3yueHue M OnmucaHuWe MCKOIMAEMbIX OCTATKOB JPEBHHUX
OPTaHU3MOB.
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IIpakTuyeckas padora «M3ydueHue OCOOCHHOCTEH CTpOEHUsI PACTCHHH pa3HBIX
OTHEIOBY.

[Ipaktuueckas pabora «M3yyeHue o0OCOOEHHOCTEW CTPOCHHSI TMO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxokaeHue 4ejl0BeKa — AaHTPONOreHe3

Pasnenbl 1 3a1a4n aHTPONOJIOrHK. MeTo1bl AHTPOIOJIOTHH.

CraHOBNIEHUE TPEJCTABICHUA O MPOMCXOXKACHUM 4YelIOBEeKa. PenurunosHbie
B033peHUs1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO 4enoBeKa € KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHHE YEIOBEKA.
CBueTeNnbCcTBa CXO/ICTBA UEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-MOP(OIOTUYECKHE,
aMOpuoIornYecKkre, PU3noaoro-OnoXuMuuecke, nopegaeHueckue. OTaudms yeaoBeka
OT >KMBOTHBIX. [IpSIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBmkymue cuibl ((pakTophl) aHTPOMOreHe3a: OWOJIOTUYECKUE, COIHMANIbHBIC.
CooTHoleHrne OMOJOTUYECKUX U COLUATIBHBIX (DaKTOPOB B AHTPOIIOTEHE3E.

OcHOBHbIE CTaauu aHTpororeHeza. PanHue denmoBexkooOpasHbIe 00€3bsHBI
(IpPOKOHCYNBI) U paHHUE MOHTUABl — OOIIHME MPEIKU UYEIOBEKOOOpPA3HBIX OOE3bSH U
T0eh. ABCTPAJIIONMTEKUM — JBYHOTHE MpEaKu JoAch. YUenoBek yMelnblid, MepBbIC
W3TOTOBJICHUsI OpyAuM Tpyaa. UYemoBeK MNPAMOXOASAIIMN W TNEPBBIM  BBIXOX JIIOAECH
3a mipenensl Adpuku. YenoBek reiaenb0eprckuii — o0mui Npejok HeaH1epTaIbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOT0. YeI0BEK HEAHIEPTANBCKANA KaK BUT JIFOAEH XOJIOIHOTO
KJInMaTa. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, AEHUCOBCKUU YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a nipeaenamu Adpuku. [laneoreneTrika u najseoreHOMHKA.

DOBOJIIOLMST COBPEMEHHOTO 4yenoBeka. EcrecTBeHHBbIH OTOOp B MOMYJISIUSAX
yesnioBeka. MyTalmoHHBIN Mpouece u nonuMopdusm. [lomynsuronusie BOIHBI, Aperd
I€HOB, MUTpalus U «d(PQPEeKT OCHOBATENS» B MOMYJISIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [lonsatue o pace. bonbmme packl: €BponeouaHas
(eBpasmiickas), aBCTpajo-HeTpouaHas (dPKBAaTOpHalbHAasi), MOHTOJIOWJHAS (a3UATCKO-
amMepuKaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa IO IulaHeTe. EIMHCTBO
yenoBeyecknx pac. Hayunas HecocTosTenbHOCTh pacusMa. IIpucnocobieHHOCTD
YeJioBeKa K pa3HbIM YCJIOBUSIM OKpYyXkatollel cpenbl. Biusaue reorpaduyeckoit cpesbl
u npeiida reHoB Ha MOP(OJIOTHIO ¥ PU3NOJIOTHIO YEIOBEKA.

MexaucuurinHapHbie METOAbl B (U3MYECKON (OMOJIOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS. AHTPOMNOJIOTUS M MaJICOAHTPONOJIOTUSl YEJIOBEUECKUX TMOIYJISIUN.
buocoumnaneHpie ucCCaenOBaHUA NPUPOABI YelOBeKa. lccinenoBaHne KOIBOIIOLMH
OMOJIOTMUYECKOTO M COIMAIBHOTO B UEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, f.4. Poruackuit, M.M. I'epacumos.

Tabmuupr 1 cxembl: «MeToapl aHTPOMOJOTUKY», «['OJIOBHOW MO3r uenoBeKay,
«YenoBexooOpa3Hbie 00e3bsIHB), «CKENeT UeI0BeKa U CKeJeT MIUMITaH3ey,
«PynuMeHTbl W aTaBuU3MbD», «IBMXKYIIME CHJIBI AHTPONOTEHE3a», «DBOJIOLMOHHOE
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JPEBO YEIIOBEKAY, «ABCTPAIONUTEKY, «HemoBeK yMenblil», «UeloBeKk NpAMOXO0 AUy,
«JlenncoBckun uenoexk» «Heanaepranpub», «KpomanboHub», «lIpenkn yenoBekay,
«Tarbl 3BOIOINH YEJIOBEKa», «Packl uemoBekay.

OO6opyoBaHME: MYJSDKA OKaMEHEJIOCTEHM, MPEeIMETOB MaTepUalbHON KYJBTYpHI
OpeIKoB 4enoBeKka, penpoaykuuu (dororpaduu) KapTUH C MHUQOJOTHYECKHUMH U
OMONMEHCKIMH  CIO)KETaMH  MPOUCXOXKIACHUS  dYeloBeka, (ororpadmu  HAXOIOK
MCKOTNIAeMbIX OCTATKOB UE€JIOBEKa, CKEJIET YeJIoBeKa, MOJIENb Yeperna YeJoBeKa U ueperna
IIMMITaH3€, MOJEJb KHCTH YEJOBEKa M KHUCTH IMIMMIIAH3€, MOJENIHM TOopca MpPEeIKOB
YeJI0BEeKa.

JlaGoparopHas pabota «V3yueHne OCOOEHHOCTEH CTpPOEHHs CKeJeTa YeIOBeKa,
CBSI3aHHBIX C IPAMOXOKICHUEM.

ITpakTnueckas pabota «M3yueHne 3KOJOTHYECKUX aalTallui YEI0BEKa.

Tema 6. DJxosormss — Hayka O B3aHMOOTHOLICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM € OKPYXKAKOLIEH Cpeao

3apoxaeHue U pa3BuTue dSKoioruu B Tpyaax A. I'ymbonbara, K.®. Pymbe,
H.A. CesepuioBa, 3. I'exkens, A. Tencnu, B.H. CykauéBa. Pa3aensl 1 3aa4u 3K0JIOTUH.
CBs13b 3KOJIOTHH € APYTUMH HayKaMHU.

Metoasr skonoruu. IlomeBble HaOmonEHUSA. ODKCINEPUMEHTHI B  3KOJOTHU:
npUpoIHbIe U JabopaTropHbie. MoaenupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKPYXKalOIIei
CpEeIbl: TOKAIbHBIN, pErHOHATbHBIN U II100aIbHBII.

3HayeHUEe HKOJOTUUECKUX 3HAHUM JIJISl 4eJIOBEKA. JKOJIOTMYECKOEe MUPOBO33PEHUE
KaK OCHOBA CBsA3€H 4YeloBedyecTBa C mpuponor. DopMHUpOBaHHME DKOJOTHYECKOU
KYJbTYPBI H 3KOJOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K.®. Pynse, H.A. Cepepiios, 3. I'ekkenb, A. Tencnu,
B.H. Cykaués.

Tabmunpl u cxembl: «Pasmensl skomorum», «Metoapl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHas pabora «3yueHne MeTO10B IKOJIOTHIECKUX UCCIETOBAHMIN.

Tema 7. Opranu3zMsbl 1 cpeia OOUTAHUA

Okojorudeckre (HakTopbl M 3aKOHOMEPHOCTH uX nAeiictBus. Knaccubukanus
IKOJIOTUYECKUX (PAKTOpPOB: abuoTHUecKue, OMOTHYECKHe, aHTpomoreHHbie. OOmume
3aKOHOMEPHOCTH JIEHCTBUSL HKoyJornueckux ¢akropoB. IlpaBunmo mmaumyma (K.
Mmnpenrens, 1. JIuOux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3koyorudeckuit axtop. JlelicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHMU3Mbl. DKOJOTMYECKHE TPYIIIbl PaCTEHUN U
KUBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHANIbHAs poib cBeTa. DOTOMEeproIn3M.

TemnepaTypa kak 3koiorudeckuii pakrop. JlelicTBue TeMieparypsl Ha OpraHU3MBbl.
[TolkunoTepMHBIE U TOMOMOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHHU3MBI.
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Bnaxnocte kak oxonormyeckuit (axtop. [IpucmocoOneHuss pacTeHuwii K
noJiepKaHuio BogHoro Oamanca. Kiaccuukanust pacTeHui MO OTHOLIEHUIO K BOJE.
[TpucnocoOaeHust ) KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, MOYBEHHAs,
riyOuHHas MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @U3NKO-XUMUYECKHUE OCOOEHHOCTH
cpen obuTanust opraHu3MoB. [Ipucnoco6ienust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonoruueckue purmel. Buemnue u BHyTpeHHUE pUuTMbl. CyTOYHBIE U TOJAUYHBIC
putMbl. [Iprcnoco61eHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HMU.

Kuzuennsie popmbl opranu3moB. [lonsatue o xu3HeHHoM Qopme. KuzHeHHbIe
(GopMbl pacTeHMi: JEpeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TpaBBhl,
onHosieTHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THIPOOHMOHTHI, T'€OOHOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢akroppl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koomepamus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTHUPaHTCTBO, Haxj1eOHn4YecTBO). HeTpoduueckue B3auMoaeicTBus
(Tormmueckue, Gopuueckue, dadbpuyueckue). 3HaueHHE OMOTUYECKUX B3aUMOJCUCTBUI
JUIs CYLIECTBOBAHMSI OpPraHU3MOB B cpelae ooOutaHusa. [IpuHIMI KOHKYPEHTHOIO
UCKJTIOYECHMUSL.

JleMoHCcTpanuu

TaOmuups! u cxemsl: «Kkosoruyeckue GakTopb», «CBETOBON CHEKTPY,
«DKOJIOTUYECKUE TpPYNIbl >KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TelIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3NOIOTHYECKUE  aJaNTaluu
AKHUBOTHBIX», «Cpepl 00uTaHus! OpraHu3MoBy, «bruonoruueckue puTMby, « Ku3HeHHBIE
GopMbl  pacteHuil»,  «OKu3HeHHble ~ (QOpPMBI  KHUBOTHBIX»,  «DKOCHUCTEMaA
HIMPOKOJIMCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu nuranusy,
«XuuHnaectBoy, «Ilapazutuzm», «Konkypenuusa», «Cumonosy», «KommeHcammuzmy.

ObopynoBanue: repdbapuu pacTeHUM U KUBOTHBIX, MPUCIOCOOIICHHBIX K BIUSHUIO
Pa3IMYHBIX HSKOJIOTMUYECKUX (PAKTOpOB, repOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTCHHM, CBETOJNIOOMBBIC, TEHENOOUBbIE U TEHEBBIHOCIHMBBIC
KOMHAaTHbIE pacTeHUs, TrepOapud U KOJUIEKIMHM TEIJIOMIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUYMBBIX pACTeHHMM, 4Yydena MNTUIl U 3Beped, repdapuu pacTeHUH,
OTHOCSIIIMXCS K TUrpodutam, kcepoduram, Me30(putaM, KOMHATHBIE PACTEHUS TaHHBIX
IpyMIl, KOJUIEKIIUH KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX Cpellax, repbapuu U KOJJIEKLUU
pacTeHUid W KUBOTHBIX, OOJAJAIOMIMX YEepTaMH MPUCIOCOOIIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBMM KHW3HHM, repOapuM W KOJUIEKUMH PACTEHUMM U KUBOTHBIX
Pa3IMYHBbIX >KU3HEHHBIX (DOPM, KOJIJIEKLIMHU >KUBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX
OMOTHYECKHUX B3aUMOICHCTBUSIX.

JlaGopatopHas pabota «BplsiBiIeHHE NPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO
CBETay.

JlaGopatopHas pabota «BplsBiIeHHE NPUCTOCOOIEHUI OPraHU3MOB K BIUSHUIO
TEMIEPATYPBI».

JlaGoparopHas paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUM U3 pa3HbIX MECT
0OUTAHUS.
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Tema 8. Jkos10rust BUI0B U NOMYJISIIAI

DKOJIOTHYECKHE XapaKTEePUCTUKHU momyisuun. [lomymnsuus kak Ouonoruueckas
cucrema. Poyib HEOJHOPOJHOCTH Cpebl, (PU3MYECKUX OaphepoB M OCOOCHHOCTEH
OuoJIorMd BUJOB B (POPMHUPOBAHMU TMPOCTPAHCTBEHHOM CTPYKTYPHI TOMYJISIITUM.
OCHOBHBIEC TIOKA3aTENM MOMYJISIIIMNA: YACICHHOCTh, TNIOTHOCTh, BO3pACTHAsI M MOJIOBas
CTPYKTYpa, POKIa€MOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

OKoJoruyeckass CTpykTypa nonyisinuv. OlleHKa 4YHCIEHHOCTA TOMYJISINM.
JvnHamuka mnonynAanuu U €€ peryisanua. DUOTHYECKUMI TOTEHUHWAN TMOIYJISALUH.
MogenupoBaHue AMHAMUKM TONyIsiuuu. KpuBble poCTa YMCIECHHOCTH MOMYJISLIHH.
KpuBsie BbDKUBaHUS. Perymsius 4yucaieHHOCTH ONYJIAIUN: POJib (DAaKTOPOB, 3aBUCSIITUX
Y HE 3aBUCAIINUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTpaTeruu BUI0B (1- u K-cTpaTerun).

[TonsiTne 00 3KoIOTHUecKoi HuUlle BUaa. Mectoobutanue. MHOroMepHast MOJIEIb
skonmornueckon Humum Jx.M. XarunmHcona. Pa3mepsl OKOJIOTMYECKOW  HMIIM.
[ToreHnuanbHasg ¥ peaqu30BaHHAS HUIIIU.

Bup xak cucrema nonysisanui. Apeasnsl BUIOB. BUIbI M UX KU3HEHHBIE CTPATETUH.
DKOJOTMYECKUE YIKBUBAJIICHTHI.

3aKOHOMEPHOCTU TIOBEACHUSI U MUIPALMK >KMBOTHBIX. bHoJIOrMuecKkue WHBA3UU
qy>KEPOJHBIX BUIOB.

JleMoHcTpanuu

IToptpert: Ixx.1. XaTunHCOH.

Tabmuibl 1 cxeMbl: « IKOJOTUYECKUE XaPAKTEPUCTHKU TTOMYIISIIANY,
«IIpocTpaHCcTBEHHasl CTPYKTypa MOIMYJSALMUN», «Bo3pacTHble MUpaMuabl NOMYJISIIUAW,
«CKOpOCTh 3acesieHus MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpTraHu3MaMmny, «Mojenb
skonornyeckor Humm Jx.M. XaTunHcoHay.

OO6opynoBanue: repObapun pacTeHUH, KOJUICKIIUH )KUBOTHBIX.

JlaGopartopHas padota «[IpucrnocobneHust ceMsH pacTeHUI K pacCEeNeCHUIO.

Tema 9. DkoJiorus cood1EeCTB. IKOJIOTHIECKHE CHCTEMBbI.

CooO1mecTBa opranu3mMoB. brolieHos u ero crpykrypa. CBsizu MEKy OpraHu3MamMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cucteMa (A.Jlx. Tencnun). OyHKIMOHATIBHBIE OJOKU
OpraHu3MOB B 3KOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, penyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Abumornueckue OJ0KU dKocucTeM. [1ouBbl U WIIBI
B sKocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B 3KOCUCTEME.

OcHOBHBIE TIOKa3aTelu SKOCHUCTeMbl. buoMacca W MpoOayKIus. DKOJIOTHYECKUE
UpaMUIbl YUCENT, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. IlepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX MPUYUHBI. AHTPONOrE€HHBIE BO3IECUCTBUS HAa CYKIIECCHH.
KnumakcHoe cooOiiectBo. bruopaznooOpaszue v mojHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTH COOOIIECTB.

[IpupoaHblE DKOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IDKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCmbvitb.
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AHTpPOINOreHHbIE YKOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Pazmuuus mexny
AHTPOTIOTCHHBIMU U TIPUPOTHBIMH IKOCHUCTEMaMHU.

VYpboskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas ¢uopa u
dayna. CunHanTponuzanus ropojackoil ¢ayHbl. buonormdueckoe M X034MCTBEHHOE
3HaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBUM OPraHW3MOB B
sKocucTemMax. Potb kackaonozo aghgpexma u 6u008-30udpuxamopos (Kiouesvlx 6u008) 8
@ynryuonuposanuu sxocucmem. llepeHOC SHEPrUM M BEIIECTB MEXIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHUW3MOB, MOMYJSIUIA M SKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOINOT€HHBIX BO3JEHCTBUN.

Mexanuszmul 6030eticmeus 3a2psA3HEeHUll PA3HBLIX MUNOE HA CYOOP2aHU3IMEHHOM,
OpP2aHUIMEHHOM, NONYJISIYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJIO2UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030eticmaus.  MeTofoJoTusT ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIMOT€HHBIX IKOCUCTEM.

JleMoHCcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabmumpst u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIMCTBEHHOTO
jeca», «JKOCHCTeMa XBOMHOTO Jjeca», «DyHKIMOHAJIbHbIE TPYMNIbl OPraHU3MOB B
skocucTeMme», «Kpyrosopot BemiecTB B 3kocuctemey, «llenu nmurtanus (mactouiiHas,
JNETpUTHas)», «DKOJOrMYecKass MNHpaMuaa 4Yucen», «IKOJOTHYecKas Mnupamuia
Ooromacchl», « JKOJOTHUecKas: mupaMua sHeprum», «OdpazoBanue 00y0Tay,
«[lepBuunast cykueccusi», «BoccTaHoBineHue Jeca mocie Moxapa», «IKocucTema
o3epa», «ArpoueHos», «KpyroBopor BelIeCTB MW TOTOK 3HEPIMU B arpoleHO3e»,
«[Ipumeps! ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, dydelia MTHI] U
3Bepel, repOapuu KyJabTYpHBIX M JIUKOPACTYIIUX pPACTEHUI, aKBapUyM Kak MOJEIb
HKOCHCTEMBI.

Ipaxmuyeckas paboma «V3ydueHue u onucanue ypoo3KOCUCTEMBI».

Jlabopamopnas _paboma «V3yuyeHue pa3zHOOOpa3us MEIKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX SKOCHCTEMAX).

OKxckypcus « IKCKypcHsi B THITMUHBIN OHOTe01eHO3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

OKckypcus « IKCKYpCHUs B arpodKOCUCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3A1CTBO)».

Tema 10. Buocdepa — rnodanbHas IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojgoyka 3emid, TJA€ CYIMIECTBYeT WM
CyIIIECTBOBaJIa XU3Hb. Pa3BuTHE mpencTaBieHuid o Omochepe B Tpymax . 3rocca.
VYuenne B.U. Bepnaackoro o oumocdepe. Obmactu o6uochepsl u e€ cocrar. Kusoe
BEIIeCTBO OUochephl U ero PyHKIINUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouocheppl. OcobeHHocTH Onocdepnl Kak
riobanpHOM 3KocucTeMbl. JnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB M OHMOTEOXMMUYECKHE UHUKIBI (Yyriepoja, azoTa). PUTMHYHOCTH SIBICHHMA
B Ouocdepe.
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3onanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpPA,
XBOWHBIC Jieca, CMEIIaHHBIE U IMUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCTHIHU,
TPONMUYECKHUE JIECA, BHICOKOTOphs. KimumaT, pacTUTENbHBIA U KUBOTHBIM MHpP OHMOMOB
CYIIIU.

CtpykTypa M (QYHKIUS >KMBBIX CHUCTEM, OLEHKA HMX PECYpCHOr0 MOTEHIMaNa U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsr: B.W. Bepnaackuid, J. 3tocc.

Tabmuubr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT azora B HPHUPOAE,
«KpyroBopoT yriieponaa B nmpupojie», «KpyroBopot Kucioposa B mpupoze»,
«KpyroBopoT Bojbl B mpupojie», «OcHOBHbIE OMOMBI cylny, «KinMaruueckue mnosica
3emmm», « Tynapa», «Taliray, «Cmemannbiii gecy, « LInpokoaMCTBEHHBIH Jiecy,
«Crenby, «CaBanHay, «IlycTeiasay, « Tponuyeckuit necy.

ObopynoBanwue: repdbapuu paCTCHUI pa3HbIX OMOMOB, KOJUICKITUHN JKUBOTHBIX.

Tema 11. YUesroBeK U OKpYy:KawIias cpeaa

DKoJIoTHYeCKHe KPHU3UCHI U X MpUYMHBL. Bo3nelicTBrue venoBeka Ha Omocdepy.
3arpsi3HeHHe BO3AYIIHON cpenbl. OxpaHa Bo31yxa. 3arpsisHeHre BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue mouBbl. OxpaHa NMOYBEHHBIX pecypcoB. M3meHeHnue
KJIMMATa.

AHTpONOreHHOE BO3JECUCTBUE HAa PACTUTENbHBIA M >KUBOTHBIA Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE IPUHIIUIIBI OXpaHbl MPUPObl. KpacHbie
kHuru. Oco6o oxpansembie npuponnsie Teppuropun (OOIIT). botannueckue caasl u
300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIMIB YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA M IPHUPOIBL.
PanmonanbHoe mpUpPOIONONb30BAHUE U COXpPAHEHHE OMOJIOTMYECKOTo pazHooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH T100ATBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOCHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIEC MOCIEACTBHS.

Pa3BuTHe METOI0OB MOHUTOPMHIA PA3BUTHUSL OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnsble uccnedosanus nepexooa K pecypcocbepezarowiell U KOHKYPEeHmoCnocooOHol
onepeemuxe. buonoeuuecxoe  pasnoobpasue u  obuopecypcvl.  Hayuomanvnoie
UHGOpMAYUOHHbLE CUCTEeMbl, 0becneyusaowue 00CmMyn K UHGopmayuu no coOCMoAHUIO
omoenvbHbIX 8u006 u dxocucmem. OCHOBbL IKOpeabUIUMAYUU IKOCUCEM U Cnocobo8
OopbOBI ¢ buonogpedcoenusmMuY. PexoncmpyKkyus MoOpcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCcTpanuu

TaOmumpl 1 cxembl: «3arps3HeHHe aTMoc(epbl», «3arps3HeHHe Tuapochepsn,
«3arpsizHeHue nouBbD», «IlapHukoBbiit 3pdexT», «Ocobo oxpaHseMble MPUPOIHBIE
TeppuTOpumn», «Moienu ynpaBisieMoro MUpay.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX pAaCTEHUN U )KUBOTHBIX KpacHo# KHUTH
Poccuiickoit ®enepanun, KpacHoil KHUTH peruoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapimuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHUS 00yJarOIIUMUCS
nporpaMm CpelHero oOmero oOpa3oBaHUA: JUYHOCTHBIE, METANpeIMETHbIE U
MIpEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CJIEYIONIME COCTAaBISIONIME: OCO3HAHHE OOYYaIOIIUMUCS POCCUHUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPEIEICHHUI0, HAIMYME MOTHBALMKM K OOYYEHHUIO OMOJIOTHH, LieJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTU HA OCHOBE KIIOUEBBIX IEHHOCTEH WU
UCTOPUYECKUX TPAJULMA pa3BUTHs OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh O0YYaIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH JIEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIMMHU CHUCTEME OHOJIOTMYECKOTo 00pa3oBaHMUs,
HaJIM4Me NPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpPaMMbl MO OHOJIOTMH JOCTHTaIOTCS
B €JIMHCTBE YU4EOHOM U BOCIIUTATEIHLHON IEATETLHOCTH B COOTBETCTBHIC
TPAAUIUOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPABUJIAMUA U HOPMAMH
MOBEJICHHUS U CITIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEW MO3UILIMM JIMYHOCTHU, MATPUOTU3MA U YBa)KEHUS
K 3aKOHY U NPaBOMOPSJIKY, YEJIOBEKY TPYyAa U CTAPUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUS, OEPEIKHOTO OTHOIIEHUS K KyJbTYPHOMY HACJICIUIO ¥ TPAAHUIIHSIM
MHOTOHAIMOHAIILHOTO Hapoaa Poccuiickon denepanyu, npupoie U OKPYKarIIEH Cpeie.
JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHS YIeOHOTO MpeameTa «broIorusy TOJKHbI
OTpaXkaTh TOTOBHOCTh M CTIOCOOHOCTh 00YUAIOIINUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHONW  BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUCKOTO OOIIEeCTBa, PACIIUPEHUE YKU3HCHHOTO OTBITA W OTBITA
JEATEIIbHOCTH B MPOILIECCE peaau3allid OCHOBHBIX HAMPABJICHUN BOCIUTATEIIHHOM
JNEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMSA:

C()OPMUPOBAHHOCTh TPAXKJAHCKOM MO3MLMU OOY4YaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOIO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOA3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPABOIMOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHM NEATEIbHOCTH MPU CO3AAHUU YyUEOHBIX
IPOEKTOB, PEIICHUH yYeOHBIX U MO3HABATENbHBIX 33]a4, BHIMOIHEHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;
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CIIOCOOHOCTBh ONPENENATh COOCTBEHHYIO MO3ULUIO M0 OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYMUTHIBAaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJIEH C pa3HbIMU YOEXKACHUAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU U
COLMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMIOJIHEHHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIOHEHTOB IIPHU 00CYKIE€HNHU CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COAECPKAHMS,;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaXKAAHCKOM HMIACHTUYHOCTH, MaTPUOTHU3MA,
YBaXEHUSI K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH nepen PonuHoH, ropaoctu
3a CBOM Kpau, CBOWO PoauHy, CBOM S3BIK M KyJBTYpy, HOpPOIIJIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOWIEHWE K MNPUPOJHOMY HACHEAUI0 U IMAMSATHHUKAM IPUPOABI,
JOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/JIE;

CIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMHY, MOHUMAHMS 3HAYEHHsS] OMOJIOTHMHM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBa;

uaeiiHas yOeXAEHHOCTb, TOTOBHOCTh K CIHyKeHHIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT0 TTOBEACHMUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYaIllMI0 W TPUHUMATH OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTOWYMBOTO  OyIyIIero;
OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJAUTEISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATUSA LEHHOCTEW CEMENHOM >KM3HM B COOTBETCTBUU C TPAAULMUSAMU

HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIICCTBEHHBIX OTHOIIICHUH;

NMOHMMaHUE AMOIMOHAIBLHOTO BO3JICUCTBHUS KMBOW TPHPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPKCHHIO B pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE ITPOSIBIISTH
KauyeCcTBa TBOPUYECKOU JIMYHOCTH;

5) puzuyeckoro BocnuTanusi, GOpMUPOBAHMS KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIAarOnoyYns:

NOHMMAHHUE U peanu3anus 3J0pOBOro U 0e30macHOro odpasa >KHU3HH (310pPOBOE
NUTaHUE, COOJII0ICHNE TUTMEHWYECKUX MPaBUIl U HOPM, COATAaHCHUPOBAHHBIA PEXKUM
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3aHSATUHN U OT/AbIXA, peryiisipHas pu3nyeckasl akTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
3J10POBBIO;

NOHUMaHUE LEHHOCTH MPaBUJ UHAUBUIYAIBHOIO U KOJJIEKTUBHOTO OE€30MacHOro
MOBEJICHUS B CUTYalUSX, YTPOKAKOIIUX 3J0POBbIO U KU3HU JIOJEH;

OCO3HaHWE TMOCHEACTBUA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpeOsieHUs
aJIKOT0Jis1, HAPKOTUKOB, KypEeHHUS1);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K TPY/Yy, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW JI€SITENIbHOCTH TEXHOJOTMYECKOM U  COLMAIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEIIEHO
BBITIOJIHATH TaKYIO IE€SITEIbHOCTB;

WHTEpPEC K pa3muuHbiM cdepam npodecCHOHANBHONW ACATEIHHOCTH, YMEHHE
COBEPIIIaTh OCO3HAHHBIN BBHIOOp OymyIeil mpodecCuu U peaan30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCThH K 00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU
BCEM KHU3HU,

7) 3K0JI0rH4€CKOro BOCIIUTAHUA:

AKOJIOTMYECKU LIeJeco00pa3HOe OTHOIIEHHE K MPHUPOJEe KaK HMCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIICHUE  YPOBHS  OKOJOTMYECKOM  KYJbTYpbl: MpPUOOpPETEHHE  OIbITA
IIJJAHUPOBAHMSI MTOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCHEACTBUU ISl OKPY KAIOIIEH
cpensl;

OCO3HAaHUE IM00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIEM U MyTeH UX peleHHs;

CIOCOOHOCTH UCIOJIb30BaTh NPUOOpPETaEMbIe MTPU U3YYCHUH OUOJIOTUU 3HAHUS U

YMEHUS TP PELICHUH MPOOJieM, CBI3aHHBIX C PAllMOHAIBHBIM MPUPOAOIIOIH30BAHUEM

(cobnroeHue npaBuIl MOBEJICHUS B PUPOJIE, HAITPABICHHBIX HA COXPAHEHHE
paBHOBECHSI B PKOCHCTEMAX, OXpaHy BUAOB, IKOCHCTEM, OHOChepsl);

AKTUBHOE HEINPUATHE NECHUCTBUM, MPUHOCAIIUX BPEH OKPYKAIOUIEH ITPUPOIHON
cpelne, YMEHHE MpPOrHO3HPOBATh HEOIATONMPUSTHBIE HSKOJOTUYECKUE TOCIEACTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPENOTBPAIIATh UX;

HaJIMYME PA3ZBUTOTO0 HKOJOTMYECKOIO MBIIUICHUS, JKOJOIMYECKOM KYJbTYPHI,
ONBITA JNESATEIBHOCTH HKOJOTMYECKOM HAIIPABIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B IIO03HABATEJIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K
YYAaCTHIO B IPAKTUYECKOU IESITENBHOCTH IKOJOTHUECKON HAIIPABICHHOCTH;

8) ueHHOCTH HAYYHOI'0 TO3HAHUSA:

Cc(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH NPAKTUKH, OCHOBAHHOTO HA JUAJOre KyJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YHWTATEIbCKOM KyJbTypbl KakK CpeacTBa
B3aMMOJEHCTBUS MEXKY JIFOJIbMU U TIO3HAHUS MUPA;
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MOHUMaHue crenu(uKky OMOJIOTHY KaK HayKH, OCO3HAHUS e€ poiu B (GopMUpoBaHUN
palMoHAIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  MPEACTaBICHUS
00 OKpy’KalolieM MHUpe Kak O €JMHCTBE IPUPOIbI, YeIOBEKa 1 O0IIeCTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEM U pelmeHUH TMpo0JieM COXpaHEHHs MPHUPOIHOTO
paBHOBECHS,

yOeKIEHHOCTh B 3HAUYUMOCTH OHOJOTMM ISl COBPEMEHHOM IMBHIIM3AIUU:
o0OecrieyeHnss HOBOTO YPOBHS PAa3BUTUS MEAMIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOIUH, CIOCOOHBIX peIIaTh PEeCypCHbIE MPOOJIEMbl Pa3BUTHS UYEIOBEUECTBA,
NOWCKa IyTeHd BbBIXOJA W3 IJI00ANBHBIX JKOJOTMYECKUX MpoOieM U obecredeHus
nepexojia K yCTOWYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOTHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUI B LENAX MOBBIIICHUS
oOmiell KyJbTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBPHOW TPAMOTHOCTH OOydamomuxcs, (opMHpyeMOH Mpu H3yUYEHUH
OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOOB IIO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCMOJb30BaTh MOJyYyaeMble 3HAHUS AJISl aHAIM3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOIIEro MUpPa U MPOUCXOAALINX B HEM H3MEHEHHH, yMEHUE IeNaTh
00OCHOBaHHbIE 3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB ¥ UMEIOLIMXCS JaHHBIX
C LIEJIBIO MOJTYYEHUs JJOCTOBEPHBIX BHIBOIOB;

COCOOHOCTh CaMOCTOSITETILHO HCIIOIb30BaTh OMOIOTUYECKUE 3HAHMS JUISI PEILICHUS
npo6JieM B PeabHBIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHWE IIEHHOCTH HAay4YHOH JESTeNbHOCTH, TOTOBHOCTb OCYIIECTBIIAThH
IPOEKTHYIO M UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHHI MO OMOJIOTUU B COOTBETCTBUHU C KU3HEHHBIMH
MOTPEOHOCTSIIMU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS yueOHoro mpeamera «buonorusy»
BKJIFOYAIOT: 3HAYMMBIE JUIsi  (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TMOHSATHSA, OTPAXKAIOIINE
LEJI0CTHOCTh HAyYHOU KapTUHBI MUpA U CHEIU(PUKY METOI0B [TO3HAHHUSI, UCIIOIb3YyEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHbBIN
dbakT, MNpPUHLHUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeJOBAaHUE,
HaOJI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeE); YHUBEPCAIbHbIE yueOHbIE AeUCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0ecreYnBaroIIHe
dopmupoBanre (YHKIMOHAILHOW T'PAMOTHOCTH M COIMAJIBHOW  KOMIICTCHIMH
oOydJaronmxcs; CIOCOOHOCTh oOy4JaroImxcst WCITOJIb30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAJIbHBIC Y4eOHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIBHOU MTPAKTHUKE.
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B pesynbrare u3ydeHus OMOJOTMM Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs
y oOyuatomerocsi OyayT chOpMHpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS, PETyJIATUBHBIC
YHHUBEpPCAJIbHbIC YUeOHBIC JCHCTBHSI, COBMECTHAS ICATEIHHOCTb.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBUS
Ba3oBble Jornyeckue aeicTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

MCIIOJIH30BaTh MIPU OCBOCHUM 3HAHWUU MPHUEMBI JJOTHIECKOTO MBINIJICHUS (aHAIN3a,
CUHTE3a, CPAaBHEHMUSI, KJIacCU(UKAITIH, 000OIICHHUS ), PACKPHIBATH CMBICIT OMOJIOTHYECKUX
NOHATUH (BBIACNATh UX XapaKTEpHbIE IMPU3HAKU, YCTAaHABIMBATHb CBS3U C JIPYTUMHU
MOHSATUSIMHU );

ONpeNeNsATh LU JeATeIbHOCTH, 3a/1aBasi TapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTATHI IESITEILHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

MCITOJIH30BaTh OMOJOTHYECKUE TIOHSITHS JIJIs1 00BsICHEHUS (DaKTOB U SIBJICHUH KUBOU
PUPOIBL;

CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, NETYKTUBHBIC, 10 aHAJIOTHH),
BBISIBIIAITH  3aKOHOMEPHOCTH ¥ TPOTUBOPEYHMS B PACCMATPUBACMBIX  SIBICHHSIX,
(GbOopMyIMpPOBATH BHIBOIBI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEJICTBA MJIs MPEJCTABIEHUSI CYIIECTBEHHBIX
CBSI3€M M OTHOILIEHUN B U3y4aeMbIX OMOJOTHYECKUX O00BEKTAX, a TaK¥Ke MPOTUBOPEUUi
Pa3HOTO POJIA, BRISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEMICHUS MPOOJEeMbl ¢ Yy4E€TOM aHaIM3a HNMEIONUXCS
MaTepHabHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU TIOCIIECTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHINOJIHATH PabOTy B YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBare/bCKHe 1eiiCTBUA:

BJIa/IETh HABbIKAMHU Yy4eOHO-UCCIIEOBATENBCKON M TPOEKTHOU MIEsTeNbHOCTH,
HABBIKAMH pa3pelleHus Mpo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
NOMCKY METOJOB PELICHHs] MPAKTUYECKHX 3a7ad, NIPUMEHEHHIO Pa3IMYHBIX METOJO0B
MO3HAHUS;

MCIIOJIb30BATh Pa3IU4HbIE BUJIbI IESITEIIBHOCTHU O IMOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEpHpETaLNU, MPEe0OPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalMIX, B TOM YKCIIE
IpU CO3JaHUH YY€OHBIX U COIUANBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM TUN MBIIUICHUS, BIAJETh HAy4YHOH TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJIAMH;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BaTEIHLHON AEATETHHOCTH
Y KU3HEHHBIX CUTYalUsX;
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BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTYallM3UPOBATh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apTYMEHTBI IJIs1 1I0Ka3aTeJIbCTBA CBOUX YTBEPIKICHUM,
3a71aBaTh MapAMETPbI U KPUTEPUU PELLICHUS;

aHaJM3UPOBaTh IMOJYYECHHBIE B XOJE PEIICHUS 3aJa4d PE3YIbTaTbhl, KPUTHUYECKU
OLIEHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OIIEHUBAaTb MPUOOPETEHHBIA  OIBIT;

OCYILIECTBIIATH LIeJICHANPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS
B po(hecCHOHATIBHYIO CPEeNy;

YMETb MEPEHOCUTD 3HAHUS B TO3HABATENIBHYIO U MPAKTUYECKYIO 001aCTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUTMHAIbHBIE TOAXO/IbI U PEIICHUS, CTABUTH
npo0JIeMbl U 3a/1a4H, JAOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

Pa6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHMKAX HWH(oOpMaiuu (TEKCTe ydeOHOTO
0CcoOwsI, HAyYHO-TIOMYJISIPHOM TUTepaType, OMOIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B VIHTepHETe), aHaIu3UpOBaTh WH(OPMAIIHIO
pa3TUYHBIX BUAOB U (DOPM MPEICTABIICHNUS, KPUTUIECKH OTICHUBATH €€ TOCTOBEPHOCTD U
HEMTPOTUBOPEYNBOCTH;

(bopMyIMpOBaTh 3aNIPOCHI M PUMEHSThH Pa3IMYHBIE METOBI IIPH TIOUCKE B OTOOpE
Ouonornueckoi HHPoOpMaI, HeOOXOTUMOM TSl BRITIOJHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCTOJB30BaHUS  MHQPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO HCIIOJIB30BAHMS Pa3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (DOPMY TIpEICTaBICHHS OMOIOTHYECKON
uHpopmaruu (cxemsl, rpadUKH, JUArpaMMBbl, TAOJIUIIBI, PUCYHKH U IPYTOC);

MCIIOJIH30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPHU paboTe C OMOIOTHIECKOM
uHpOpMaIlMell: MPUMEHSATh XUMUYECKUE, (DU3MUECKHEe U MaTeMaTU4YeCKHEe 3HAKU U
CUMBOJIBI, (hOpMYITBI, a00peBHUATYPY, HOMEHKJIATYPY, UCIIOIH30BaTh U MPeoOpa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJIETh HAaBBIKAMHU PACIIO3HABAHMS W 3aIMUTHI MHPOpPMAIH, HHOOPMAIIMOHHON
0€30MMacHOCTH JTMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepPCAJbHbIE Yy4eOHbIe HeilcTBHUSA

O01enue:

OCYIIIECTBJISTh KOMMYHHKAIIMA BO BCeX cdepax KU3HHU, aKTUBHO YYaCTBOBATh
B JIMAJOre WU JUCKYCCHUU IO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJACHUS OTHOCHUTEIBLHO BBITIOJHEHUS MpeajiaraeMon 3aJ1auu,
YYUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3MIIMH JIPYTUX YYACTHUKOB JHAOra WIH
JIMUCKYCCHUN);
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pacrio3HaBaThb HeBepOaJbHbIE CpEACTBa  OOIICHWS, [OHMUMATh 3HAYEHUE
COLIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTyallUd, YMETh
CcMsr4aTh KOH(IIMKTBI U BECTH [IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIIEHHUS M B3aWMOJCWUCTBUA, IOHUMATH
HaMEpEeHMsI IPYTHX JIO/eH, MPOSBIATh YBaKUTEIHLHOE OTHOLIEHHE K COOECEeAHUKY U
B KOpPPEKTHOU popme PopMyIupOoBaTh CBOM BO3PAKECHHS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHas 1eSITeIbHOCTD:

MMOHUMATh ¥ UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHAWBUAYAIbHON PabOThHI
IIPU PEIICHUN OHOJIOTHUECKON MpoOeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPYIIOBBIX (OPM B3aUMOJIEHCTBUS TIPU PEIICHUN YUeOHOM 3a1auu;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUM ¢ YUETOM OOIIUX UHTEPECOB
1 BO3MOYKHOCTEH Ka)K/I0I0 YjieHa KOJIJICKTHUBA;

MMPUHUMATH LEJIM COBMECTHOMU JIESTEIIBHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JIEVCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUM, paCIPEAEIATh POJIA C YYETOM
MHEHHMI y4aCTHUKOB, 00CYX1aTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHWBATh KA4Y€CTBO CBOETO BKJIAaJa M KAXKIOTO YYaCTHHKA KOMAHIBI B OOITHIl
PE3yNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaraTb HOBBIE€ MPOEKThI, OIIEHWBaThb MJAEA C TO3UMLIHUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATErMYECKOE MOBEACHNE B PA3JIMUHBIX CUTYyalUsIX,
MPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eiCTBUSA

Camoopranusanus:

MCIIOJIH30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISABJICHHUS MPOOJIEM M WX PEIICHUS
B 'KU3HEHHBIX U YYEOHBIX CUTYalUSX;

BBIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHWN TICJIEBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JEHCTBUSX U MOCTYIKAX [0 OTHOIIEHUIO K )KMBOM MPUPOAE, CBOEMY 310POBbIO
Y 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh MO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIE 3ala4M B 00pa3oBaTEIbLHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTAaBJISATh IJIaH pEeIIEHUs MPOoOJeMbl ¢ yU4ETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATIOYTCHHIA;

JABATh OLIEHKY HOBBIM CUTYaLIUSIM;

pacIMpATh PAMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHH;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 PEIICHHUE;
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OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKON 3PYAULIMU B Pa3HBIX
o0nacTsIX 3HAHMWM, MOCTOSHHO TIOBBIIIATH CBOM 00Opa3oBaTEeNbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIa/IeTh HABBIKAMHU TO3HABATEIHHOM pedieKCHH KaK OCO3HAHUS COBEPIAEMbIX
JEUCTBUU U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUI, HCIOJIH30BAThH
npuémbl pedIeKCUn ISl OLICHKU CUTYaIlMH, BHIOOpa BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHUXKEHUIO;

NPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHUX MPU aHATU3€ Pe3yJIbTaTOB JEATEIbHOCTH;

IIpunsTHe ceds U APYrux:
MPUHUMATH Ce0s1, MOHMMAask CBOM HEIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX IPU aHAJIM3€E PE3YIbTATOB JEATEIbHOCTH;
PU3HABATH CBOE MPABO U MPABO APYTUX Ha OLIMOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UITMH IPYTOTO YETOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS COAEPIKaHUS yueOHOoro mpeameTa «buoaorusn
Ha yrayOJa€HHOM YpPOBHE OpPMEHTHPOBaHBI Ha obecreyeHre MpoduiabHOro oOydeHus
oOyuatomuxcsi 6uonoruu. OHM BKIIIOYAIOT: crieuupuyeckue s OMOJOTHHM Hay4dHBIE
3HAaHUS, YMEHHS M CIOCOOBI JEWUCTBUII 1O OCBOCHHIO, WHTEpIpETalui U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TOJYYEHUIO HOBBIX 3HAHMM M UX
NPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX, a TaKK€ B PEAJbHBIX JKU3HEHHBIX CHUTYaIUSX.
[TpenMeTHbIEC pe3yabTaThl IPEACTABICHBI 10 TOAAM U3YUYCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHOTro mpenmera «buonorus» B 10 knacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OUOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB
OpUPOAbl W PEIICHUH MNpoOJeM pPalMOHAIBHOTO MPHUPOIONOIb30BaHUS, O BKJIAJE
POCCHUICKUX U 3apYO€kKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIQJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAaHMH,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralonue OMOJOTHYECKIEe TEPMUHBI M TOHATUS (KHU3HB, KJIETKA, OPTaHHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPEryJIsiliisl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U pa3BUTHE), OWoJornyeckue teopuu (kiaetouHas teopus T.
[lIBanna, M. Illneiinena, P. BupxoBa, xpomMocoMHass Teopus HACIEICTBEHHOCTH T.
Moprana), yuenust (H.1. BaBuioBa — o0 meHTpax MHOroo0Opaszusi U MPOUCXOXKICHUS
KYJBTYPHBIX pacTEHHi), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB IMEPBOTO MOKOJCHHUS,
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pacuieryieHusl, YUCTOThI TraMeT, He3aBHUCHUMOro HaciemoBanusi [. Mennens,
TOMOJIOTUYECKUX PSIOB B HAaCIEeACTBEHHOH n3MenunBoctu H.W. BaBuiosa), mpuHITUTIBI
(KOMILJIEMEHTapHOCTH )

BJIQ/ICHHE OCHOBHBIMH METOJAMHU HAyYHOTO T[O3HAHHWSA, HCHOJIb3yEeMbIX B
OMOJIOTMYECKUX  HCCIEAOBAHUAX JKUBBIX OOBEKTOB  (OMHCaHWE, H3MEpEHHE,
HaOJI0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKUA: BHUPYCOB, KIETOK MPOKApUOT H
JYKApUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHUCIE OaKTepui,
rpuOOB, pacTeHWH, >KHBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHuid, >KMBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEACSITENbHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTeHHil, )KUBOTHBIX U YEJOBEKa, OMOJIOTHYECKHUX MPOIECCOB: OOMEHa
BelecTB  (MeTabou3M), TpeBpallieHus DSHEPruM, OpoXKeHUsl, aBTOTPOPHOIO M
reTepoTpoPHOro THUIOB MNHUTAaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MEH03a,
raMeToreHe3a, SMOpHOTreHe3a, MOCTAIMOPHOHAILHOTO  PAa3BUTHUS, Pa3MHOXKEHUS,
UHAMBUAYAIBHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBUS T'EHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABIMBAaTh B3aWMOCBS3M MEXKIYy OpPraHOMIAMH KIETKH W UX
GYHKIUSIME, CTPOCHUEM KIJIETOK Pa3HBIX TKaHEH M WX (PYHKIUSIMHU, MEXKITY OpTaHAMH U
CUCTEMaMH OPTaHOB Yy PACTCHH, )KMUBOTHBIX W UeIOBEeKa U WX (YHKIUAMHU, MEXKIY
CUCTEMaMH OpPTaHOB M WX (YHKIUSAMH, MEXKAY dTallaMd OOMEHa BEIIECTB, dTallaMu
KJIETOYHOTO IUKJIA U >KU3HEHHBIX ILHUKIOB OPraHU3MOB, 3TamaMd SMOPHOHAIBHOTO
Pa3BHUTHUSA, TCHOTUIIOM U ()€HOTUTIOM, (PEHOTUTIOM U (haKTOpaMU CPEIbl OOUTAHUS;

YMEHUE BBISBISTH OTIWYUTEbHBIC NPHU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIOJb30BaTh  COOTBETCTBYIONIUE  apTyMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO W CHMBOJIMKY JJIs JOKa3aTelIbCTBa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIITI;

YMEHHE pelaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBIATH IPUINHHO-CIICICTBEHHBIC CBSI3H
MEXTy UCCIICTyEMBIMU OMOJIOTUIECKIMHE TIPOIIECCAaMH U SIBIICHUSMH, J€TaTh BIBOJIBI U
IIPOTHO3BI HA OCHOBAHHH TOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COONIONATh MpaBUia
npu paboTte ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATh UX IKCIIEPUMEHTAILHBIMUA CPEICTBAMH,
bopMynupys LeNTb UCCIeNOBAHUS, aHAIU3UPOBAThH MOJyUYE€HHbIE Pe3yIbTaThl U JENaTh
BEIBOJIBL;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIENOBATENLCKONH paboTe mo Ouosoruw,
IKOJIOTUHU U MEIUIIMHE, TIPOBOIMMOM Ha Oa3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U ITyOIMIHO
NIPEJICTaBIISITh MMOTYYCHHBIE PE3YJIbTAaThl HA YYEHUYECKIX KOH(PEPEHIINSAX;

YMEHHE OLICHMBATh dTHMUECKHUE ACIEKThl COBPEMEHHBIX HCCIENOBaHUI B o0jacTu
Ouonorm W MEOUIMHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OILIOIOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3IaHHE TPAHCTEHHBIX OPraHU3MOB);

39



YMEHHE OCYIIECTBISTh OCO3HAHHBIK BbIOOp Oynaymied mnpodeccrnoHanbHOM
JESITEIBHOCTH B 0O0JIACTH OHMOJIOTMH, MEIHUIMHBI, OWOTEXHOJOTMH, BETEPHHAPHH,
CEeNIbCKOTO XO3SMCTBA, MUINEBON NPOMBINUIEHHOCTH, YIIyOJIsITh IO3HABATEIbHBIHI
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccuu u
NPOJOJDKEHHE  OMOJIOTMYECKOro  OOpa3oBaHMsl B OpPraHM3alUsAX  CPEIIHETO
po¢eCCUOHATBFHOTO U BBICIIEr0 00pa30BaHMUI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OUOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUDA,
B MMO3HAaHUU 3aKOHOB MPHUPObI U PEIICHUU IKOJIOITMUYECKUX MpOoOJIeM 4elOBEYECTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAI[MOHAILHOTO TPUPOAOIIONB30BaHUS, U B POPMUPOBAHUU
[EHHOCTHOTO OTHOILIEHUS K MPUPOJE, OOLIECTBY, YEIOBEKY, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJeTh CHCTEMOM OHOJOTMYECKHX 3HaHHM, KOTOpas BKIIOYACT
OTpezeNieHUs] U TOHUMaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BHI, dKOcHUcTeMa, Omocdepa), OMONOTHYECKHE TeOopuH (SBOJIOIMOHHAS
teopust U. JlapBuHa, cuHTeTHueckas Teopus 3Bosronun), yuyeHus (A.H. Cesepuosa —
0 MyTAX W HampaBieHusx sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetnueckoro paBHoBecusi J[x. Xapaum m B. BaitnOepra, 3apofsIeBoro CxojicTBa
K.M. bopa), mpasuna (Muaumyma tO. Jlubuxa, SK0I0rM4eckoi mUpaMuibl SHEPTUN),
runotessl (runore3a «mupa PHK» V. I'mnbepTa);

yYMEHHE BIaJeTh OCHOBHBIMM METOJAAMHM HAYYHOT'O IO3HAHUS, HCIOJIB3YEMBbIMU
B OMONOTMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (OIHMCAHUE,
u3MepeHue, HaOJIIOJACHUE, SKCIEPUMEHT), CIMOocOo0aMH BBISBICHUS U OLIEHKH
AHTPOTIOTCHHBIX U3MEHEHUHN B IPUPO/IE;

YMEHHE BBIJENATH CyIIECTBEHHBIC MPU3HAKU: BUJIOB, OMOTE€OIIEHO30B, SKOCUCTEM U
ouocdepsl, CTAOUIN3UPYIOLIETO, ABIKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
aJJIONIaTPUUECKOT0 U CUMIIATPUUECKOTO BHI000PA30BAHUS, BIMSHUSA JBIXKYIIUX CHII
HBOJIIOLIMM Ha TEeHOMOHA TMOMYJSIUU, MPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpefe
oOuTaHUs, YepelOBaHUsl HANpPaBICHUN 3BOJIOLMH, KPYrOBOPOTa BEUIECTB M IOTOKA
SHEPrUH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSA3H MEXKAY MPOIECCAMU BOJIIOLINH, IBHKYILIUMU
CHJIaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHCTEM M MPUCHIOCOOICHUSIMU
K HIM OPTaHU3MOB,;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC MPU3HAKHU KUBBIX CUCTEM, TIPUCTIOCOOICHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSA3€H OpraHM3MOB B COOOIIECTBAaX, AHTPOIIOT€HHBIX U3MEHEHUH B SKOCHUCTEMAaX
CBOEH MECTHOCTHU;

YyMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyMEHTBHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIMKY JJISl 1I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX

40



CUCTEeMATUUYECKUX TPy, B3aUMOCBS3M OPraHU3MOB WU Cpeabl OOWTAHMS, €AUMHCTBA
4eJIOBEUYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPA3Ms BUIOB M DKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBIATH IPUINHHO-CIICICTBEHHBIC CBSI3H
MEXTy UCCIICTyEMBIMU OMOJIOTUIECKIMHE TIPOIIECCAMH U SIBIICHUSMH, JI€TaTh BHIBOJIBI U
MIPOTHO3bI HA OCHOBAHHH TOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBITIOIHSITH J1a00paTOPHBIE U MPaKTUYECKHe paboThl, COOM0IaTh MTpaBuIa
npu paboTte ¢ ydeOHBIM U 1a00OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIOTE3bI, IPOBEPATHh WX IKCIIEPUMEHTATHHBIMU CPEICTBAMH,
bopMynupys LeNTb UCCIeNOBAHUS, aHAIU3UPOBAThH MOJyUYE€HHBbIE PE3yIbTaThl U JENaTh
BEIBOJIBL;

YMEHUE Yy4YacTBOBAaTh B YYEOHO-HCCIIENOBATENLCKONW paboTe 1o Ouosioruw,
HKOJIOTUHU U MEIUITUHE, TIPOBOIUMOM Ha 0a3e MIKOJILHBIX HAYYHBIX O0OIIECTB, ¥ MyOIMYHO
NIPEJICTaBIISITh MMOJTYYCHHBIE PE3YJIbTAaThl HA YYEHUYECKIX KOH(PEPEHIINSAX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPUU O MPOWCXOKICHUH JKU3HH, YEIOBEKa U
YeJIOBEYECKUX pac, O TMPHUYMHAX, MOCIHEACTBUSIX M CHOCO0AaX MpeaoTBpalleHus
rJ100aapHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiei mnpodeccuoHanbHON
JESTENIbHOCTH B 00JIaCTH OHMOJIOTHH, SKOJOTHH, MPUPOAOINOJIB30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIEBON
OPOMBIIIJICHHOCTH, YIAyOJsTh TMO3HABaTEeNbHBIM MHTEpPEC, HaIPaBJICHHbI Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPOPECCHH U MPOJOHKEHHE OMOJOTHIECKOTO
o0Opa3oBaHMs B OpraHU3aIUAX CPEIHEr0 MPOGECCUOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe TeM KonuyectBo OcHoBHBIE BUbI 1eATEJIBLHOCTH
IIporpamMmHoe coaepxanue
n/n y4eOHOro npeamera 4acoB o0yuarommxcst
1 | Tema «buoJiorusi Kak HAyKa»
1.1 | buonorus xax 1 CoBpemeHHass OHOJIOTHS — PackpeiBath conep:xanue TEpMUHOB U

KOMITJIEKCHAsI HayKa
1 KaK 4acThb
COBPEMEHHOTO
o011iecTBa

KOMITJIEKCHasi Hayka. KpaTkas uctopus
pasBuTHs Ononoruu. buomornueckue
HAyKU ¥ U3yd9aeMble MU TPOOJICMBI.
®dyHaMeHTalbHbIE, TPUKIIAIHbIE U
MTOVICKOBBIE HAYYHBIC UCCIICIOBAHUS

B OMOJIOTUH.

3HayeHue 61oJIoruu B GOPMUPOBAHUM
COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kapTuHbl Mupa. [Tpodeccun,
CBSI3aHHBIE ¢ OMoJIoTHEH. 3HAUCHHE
OMOJIOTHH B IPAKTHUECKOM
NEeSATEIbHOCTH YEJIOBEKa: MEAUIMHE,
CEeJIBCKOM XO3SIICTRBE,
MIPOMBITIUICHHOCTH, OXPAaHE IPUPOJIHI.
JdemoHcTpanumn

[Moptpetsl: Apucrotens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JlapBuH,
V. T'apseii, I'. Menaens,

B.N. Bepnanckuii, U.I1. I1aBnos,

MOHATUI: HAYYHOE€ MUPOBO33PEHNUE,
Hay4Has KapTHUHA MUPA, HAYYHBIN
METO/I, TUIIOTE3a, TEOPHUSL, METOBI
VCCIIEIOBAHMUS.

XapakTepru3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTuX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YU€HBIX B pa3BUTHE OUOJIOTHH.
OneHuBaTh pojb OUOIOTHYECKUX
OTKPBITHM U UCCIIEIOBAHUI B Pa3BUTUHU
HayKH U MPAKTUYECKON AEATEIbHOCTU
JIIOAEN.

[lepeuncnars mpodeccuu, CBsI3aHHBIE
C COBPEMEHHOM OMOJIOTUEN.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
MCII0JIb30BaHUS JOCTUKEHUN OMOJIOTUN
B MEJIUIIMHE, CEIbCKOM XO351CTBE,
MPOMBIIICHHOCTH U OXPAaHE MPUPOIbI
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.. MeunukoB, H.1. BaBunos,

H.B. TumocdeeB-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabumiel ¥ cxeMbl: «CBSI3b OMOJIOTUH
C ApyruMu Haykammy», «Crucrema
OMOJIOTHYECKHUX HAYK»

Htoro yacos o teme 1
2 | Tema «7KuBble cMCTeMbI U X U3YYEHUE)
2.1 | )KuBbI€ CUCTEMBI U UX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpbiBaTh cojiep:kaHuE TEPMUHOB

CBOWCTBA

u3yudeHust orosorur. CBOMCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTh U LIETTOCTHOCT,
CJIO’KHOCTh M YIIOPSJI0YEHHOCTh
CTPYKTYPbl, OTKPBITOCT,
caMOOpraHu3aIus,
CaMOBOCIIPOU3BEJICHNUE,
pa3IpaKuMOCTh, USMEHUYUBOCTb,

POCT U pa3BUTHE.

JdemoHcTpanumn

Tabaunp! 1 cxembl: « OCHOBHEIC
MIPU3HAKU KU3HWY, «buogornueckue
cHCTEMBI», «CBOMCTBA KUBOM
MaTepUumn»

Y TIOHSITUI: )KUBAsA CUCTEMA, JJIEMEHT,
MOACUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAsl YIOPSIIOYEHHOCTb,
YIPaBJIsIEMOCTb, HEPAPXUYHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOWCTBA KUBBIX CUCTEM, OTJIIMYHS
XUMHUYECKOTO COCTaBa 00bEKTOB KUBOM
¥ HEKUBOU MPUPOIBI, OOIITNI TPUHITHTT
KJIETOYHOM OpraHM3alun KUBBIX
CHCTEM.

CpaBHHUBaTh OOMEHHBIE TTPOIIECCHI

B HEX)KMBOU U KUBOU MPUPOJE;
PACKpBIBATh CMBICIT PEAKLIN
MeTabom3ma.

OOBSICHATH MEXaHU3MbI
CaMOPETYJISILIUU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUYECKOTO YPOBHS;
PacCKpbIBAaTh CYyTh IPUHILIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIILHON
00paTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, POCTA U
Pa3BUTUSL OPTAHU3MOB

2.2

YpoBHEBast
OpraHu3anus KUBbIX
CUCTEM

YPpOBHU OpraHU3alNH KUBBIX CUCTEM:
MOJIEKYJIAPHBIN, KIIETOUYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIYJISILIUOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOT€OIIEHOTHYECKHUA ),
ouocdepnsiit. [1poreccs,
IMPOUCXOAIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE MTPU3HAKH KUBOTO. JKU3HB
Kak ¢opMa CylIeCTBOBAHUSI MaTEPUHU.
Hayxu, n3yyaroniye »KuBble CHCTEMBI
Ha Pa3HbIX YPOBHSAX OPTaHU3ALIHH.
N3ydeHune )KUBbIX cucteM. MeTobl
ouonoruueckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEMaTHU3alUsl, METaaHAIN3.
[ToHsTHE O 3aBUCUMON U HE3aBUCUMOU
nepeMeHHou. [imanupoBanue
skcniepumenTa. [loctanoBka u
npoBepka runote3. Hyneas runoresa.
[TonsaTue BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B Ononornyecknx MaHHbiX. OIeHKa

PackpsiBath copepkanrne TEPMUHOB U
MOHSTUI: 0OMEH BEIIECTB U
MpEeBpaIlEHUE SHEPTUH,
CaMOBOCIPOU3BEACHHE,
CaMOpEeryJisLus, pa3BUTHE, )KU3Hb,
Hay4YHBIN (akT, HAy4YHBIA METO/I,
npo0iema, THIIOTe3a, TEOPHs, TPABUJIO,
3aKOH.

[lepeuncnaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3aIMK KUBBIX CUCTEM U METO/IbI
OMOJOTUYECKUX UCCIIEIOBAHU.
OnuceIBaTh 0COOEHHOCTH,
XapaKTEpHbIE JI51 KaXKI0TO YPOBHS
OpraHu3aluu KUBOTO.

HasbiBaTh Hayku, U3y4arolue KuBble
CHUCTEMbI Ha Pa3HbIX YPOBHSX
OpraHu3aIyH.

CpaBHHBaTh MEX1y COOOM )KUBBIE
CUCTEMbI pa3HbIX YPOBHEH
OpraHu3aly U MPOUCXOISIINE B HUX
MPOIIECCHI.
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JIOCTOBEPHOCTH IOJIYYEHHBIX
pe3yabTatoB. [[puunHbI HCKaXKEHUS
pe3yabTatoB sKcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanumn

Talauibl U cXeMbl: «YpOBHU
OpraHu3alnN KUBOW TPUPOIBI»,
«CtpoeHune KUBOTHOU KIIETKNY,
«Txanu )KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOTO OPTaHU3Ma,
«buoreornenosy», «buochepar,
«MeToasl n3y4eHust )KUBOU IPUPOIBDY.
O0opynoBanue: 1abopaTopHOE
0o0opy0BaHuE AJis IPOBEACHUS
HaOJII0/ICHU I, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTu4yeckas padora
«/crionp30BaHuE pa3IMYHbIX METO/IOB
IIPU U3YUYEHHH JKUBBIX CUCTEM.

[loka3pIBaTh pOJIb TUIIOTE3 U TEOPUU
B (D OPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHHBI MUPA

Hroro yacoB no Treme
3 Tema «buoJ0orus KJISTKN»
3.1 | Uctopust OTKpBITUS U KneTtka — cTpyKkTypHO- PackpbiBaTh cojiep;kaHuE TEPMUHOB U

W3YUYEHHUS KIIETKHU.
Kierounas teopus

(GyHKIIMOHAIbHAS €MHUIIA YKHBOTO.
Hctopust OTKpBITUSA KIETKH.

Pa6oter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. lIBans,

M. Illneiinen, P. Bupxos). OCHOBHBIE

MOHSTUH: KJIETKA, OpPTaHEeIUTbI,
AYKapHOTHI, TPOKAPUOTHI, BUPYCHI,
UTOJIOTHS (KJIETOYHAsE OMOJIOTHS ),
KJIETOYHASI TEOPHSI.
XapakTepu3oBaTh OCHOBHBIE TAIIbI
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TMOJIOYKEHHUSI COBPEMEHHOM KJIIETOYHOM
TEOPHUH.

JdemoHcTpanumn

[Toptpertsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

OobopynoBaHme: CBETOBOM MUKPOCKOIT,
MHKPOITPENAPATHI PACTUTEIBHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK

Pa3BUTHS ITUTOJIOTHH KaK HAYKH U €&
odopMIIeHHE B KIIETOYHYIO
OMOJIOTHIO.

[Toka3wIBaTh BKJIa]] yUEHBIX-OHOJIOTOB
B U3yUYCHHE KICTOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncasiTb OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOPUH, OOBACHATH €€ POJIb

B (hOPMUPOBAHUH €CTECTBEHHO-
HAy4HOU KapTUHBI MHpA.
[IpuBOAMTH NOKA3aTEIBCTBA
POZCTBA OPTaHU3MOB

C UCIIOJIb30BAHUEM IOJIOKEHUN
KJIETOYHOM TEOPUH

3.2

MeTtoan!
MOJIEKYJISIPHOU 1
KJIETOYHON OMOJIOTHHA

Metoabl MOJIEKYIJISIPHOW U KIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpomatorpadusi, aneKTpodopes, MeTo
MEYEHBIX aTOMOB, MU PepeHImanTbHOe
LHEHTpU(yTUpOBaHUE,
KyJIbTUBUPOBAHHE KIIETOK.

H3yuenue pukcupo8annuix Kiemox.
DNEeKTPOHHAsI MUKPOCKOIIHSI.
Kongokanvnasa muxpockonus.
Bumanvhoe (npuscuznennoe) usyuenue
KAemoxK.

JdeMoHcTpanuu

PackpbiBaTh copepxaHne TEPMUHOB U
MOHSITUN: MUKPOCKOITMPOBAHUE,
PUTOTOBJICHUE CPE30B,
nuddepeHInanTb,HOe OKpalliBaHue,
xpomatorpadusi, 351eKTpodope3, METO
MEUYEHBIX aTOMOB, IEeHTpU(yrupoBaHue,
METOJI KYJIbTYPbI KJIETOK U TKaHEH,
MeTtoj pekoMOnHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YUYEHHUSI )KUBON IIPUPOJIBI.

['0TOBUTH BpeMEHHBIE
MUKpOIIpenapaThl, pacCMaTpUBaTh UX
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Tabmuibt 1 cxembl: «CBeTOBOM
MHUKPOCKOI», « DNEKTPOHHBII
MHUKpPOCKOI», «IcTOpus pa3BUTHUS
METOJI0B MUKPOCKOITU.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENApAThl PACTUTEIbHBIX,
YKUBOTHBIX M 0aKTepUATHHBIX KIIETOK.
IIpakTuyeckast padora

«3yyeHne MeTo10B KIIETOYHOMU
ouonoruu (xpomarorpadus,
anextpodopes, nubdepeHimaiLHoe
nentpudyruposanue, [111P)»

B CBETOBOW MHUKPOCKOII H JeNIaTh
OIMCaHHUE.

OOBACHATH U COOJII0IATh MPaBUIa
TEXHUKUA MUKPOCKOTIMPOBAHUS

Hroro yacos o teme 2
4 | Tema «XuMu4ecKkasi OpraHu3anus KIeTKW)
4.1 | XuMuueckuii cocTaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, | PackpsiBaTh cojepkaHue TEPMUHOB U

KieTku. Bona u
MHHEPAJIbHbIC
BeIlleCTBa

MUKpPO- U YJIbTPAMUKPOITIEMEHTHI.
Bopa u e€ posb Kak pacTBOpHUTENS,
peareHTa, yyactue

B CTPYKTYPUPOBAHUU KIIETKU,
Temoperyisiuuu. MuHepainbHbIe
BEIIECTBA KJICTKH, UX OMOJIOTHYECKas
posb. Posb KATHOHOB U AaHHOHOB

B KJICTKE.

JdeMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOU
npupoae», «Pacnpenenexue

HOHSITUN: AIIEMEHTBI-OMOTEHBI, AUIOJb,
BOJIOPOHAS CBSI3b, TUAPODUIBHOCTD,
ruapoPoOHOCTh, TYprop, MUHEPATIbHBIC
BellleCTBa, Oy(pepHbIC CUCTEMBI,
AHMOHBI, KATHOHBI.

ITepeuncnsats ocoOeHHOCTH
XUMHYECKOT'O COCTaBa KIJIETKH.
PaznuuaTte Makpo-, MUKpPO- 1
yJIBTPaMUKPO3JIEMEHTBI, BXOAIINE

B COCTaB )KMBOTO U UX POJIb

B OpTraHu3Me.

XapakTepru3oBaTh CTPOCHUE U CBOMCTBA
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XUMHUYECKUX DJIEMEHTOB B )KHUBOU
IPUPOLIEN.

Tabmust u cxembl: «Ilepuoanyeckas
TA0JINIA XUMUYECKUX IIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJBDY,
«BemiecTBa B cocTaBe OpraHu3MOBY

BOJIBI; OOBSICHITH MPUIHMHBI €€ 0COOBIX
CBOMCTB U ()YHKIIMH B KJICTKE.
[Toka3wsIBaTh pOJIh KATHOHOB U AaHUOHOB
B 00€CIIeYeHNUH MPOIIECCOB
KUBHEIEITSILHOCTH (OCMOPET YIS,
CO3/IaHHe MEMOPAaHHOTO MOTEHITHAIA,
perymsius paboTel 0EJIKOB), pabOTHI
OydepHBIX cucTeM.

Y craHaBIMBaTh B3aUMOCBS3b CTPOCHUS
U QYHKIIMA HEOPTAaHUYECKUX BEIECTB
KJICTKH

4.2

Opranuueckue
BEIECTBA KIJIETKU —
Oenku

Opranuyeckue BelecTBa KIETKH.
buonorunueckue nonumepsl. benku.
AMMHOKHCIIOTHBIH cocTaB OEIKOB.
CTpyKTYyphI O€JIKOBOI MOJICKYJIHI.
[lepBuunas cTpykrypa Oenka,
NEenTUIHAas CBA3b. BTopruuHasi,

TPETUYHAasA, YETBEPTUYHAS CTPYKTYPBI.

Jlenatypauusi. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB.
buonorunueckue GpyHKIUN OENKOB.
Ilpuomnwi.

JdeMoHcTpanuu

[Hoprper: JI. [TonuHr.

Tabmuiet u cxeMbl: «CTpoeHHe
MOJIEKYIBI 0enKay, « CTPYKTYpBI
OEITKOBOI MOJIEKYJIBI».

PackpbiBaTh cofepxaHne TEPMUHOB U
MOHSTUI: MOHOMEPBI, TOJIMMEPHI, OEJIOK
(IpOoTeuH), NeNTUa, AMUHOKUCIIOTA,
NEeNTUAHAS CBA3b, MOJUIIETITU/I,
JieHaTypalus, peHaTypaus,
rIo0ysipHble U GUOPUILIIPHBIE OENKH,
IPUOHBI.

Xapaktepu3oBaTh O€IKU, UX
CTPYKTYPHYIO OpTaHM3al1I0 U QYHKIUU
(cTpyKTypHasi, SHEpreTHIecKas,
CUTHAJIbHAS, pEryJsITOpHas,
JBUTATENIbHAS, 3alUTHAS,
dbepMeHTaTuBHAsA).

Ha3zbiBaTh XMMHUYECKHE OCHOBBI
dbopMUpOBaHUs CTPYKTYP OEIKOBOM
MOJIEKYJIBI.
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OobopynoBanme: XuMHUYECKas OCyAa U
obopynoBaHue.

JlabopaTtopHasi paGora

«O06Hapyx eHHne OeTKOB C TOMOIIBIO
KaueCTBEHHbIX PEaKIIHil»

[TpuBOIUTE TpUMEPHI GUOPUILTSIPHBIX,
TII0OYIISIPHBIX OETTKOB.

BhINomHATE KaUeCTBEHHBIE PEAKIIH
Ha 0OHapyKeHHe OEJIKOB B KJIETKE;
OOBSACHATH MOJTYYCHHBIC PE3YJIbTATHI

4.3 | Opranuueckue YraeBoasl. MoHOCaxapubl, PackpbiBaTh copepkaHue TEPMUHOB U
BEIIIECTBA KIETKH — JCaxapubl, OJTUTOCaXapUJIibl U MOHSATUM: YTI€BObl, MOHOCAXAPHU/IBI,
YIJIEBOJIbI noyicaxapuabl. OOIui TUTaH CTPOCHUS | UCAXapHUIbl, OJIMTOCAXAPHUIBI,

U (PU3UKO-XUMHYECKHUE CBOMCTBA nojiMcaxapuibl, TJIFOKO3a, pubo3a,
yraeBoaoB. buonornueckue GyHKIMM | A€30KCUpU003a, IAKTO3a, MAJIbTO3a,
YTJIEBOJOB. caxaposa, Kpaxmai, IJIMKOT€EH,
JdeMoHcTpanuu LEJIJII0JI03A.
Tabauiel u cxeMbl: «CTpoeHue KnaccudunnpoBars yrieBosl
MOJIEKYJ YTIEBOIOBY» M0 CTPOEHUIO U MEPEUUCIISITh UX
byHKIUH.
[TpuBOAUTH IPUMEPHI PAZITUUHBIX
YTJIEBOJIOB (MOHOCAaXapuIoB,
JUcaxapuaoB, OJIMTOCAXapUIOB,
MOJIKCaXapHJIOB)
4.4 | Opranuueckue Jlumuaet. I'napodunbao-THAPOGOOHBIE | PackpbiBaTh coepkaHne TEPMUHOB U

BCIICCTBA KJIICTKH —
JINIINABI

cBoiicTBa. Knaccudukanus nunuaos.
Tpurnunepuasl, pochonunuabl, BOCKH,
crepounbl. buonornueckue GpyHkunu
nunuaos. Obuye cBoiicTBa
OMOJIOTUYECKUX MEMOpaH — TEKY4eCTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJTYTTPOHUIIAEMOCTb.

MOHSATUH: JTUMHUIBI, TPUTITUIICPUIBI,
dbochomunu b, BOCKH, CTEPOU/IBI,
JMTONPOTEUHBI, TIIMKOIHUITHIBI.
KnaccudumnmpoBaTs TUTHABI

110 CTPOCHHIO; XapaKTePU30BaTh MX

byHKIIANA
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JdemoHcTpanumn
Tabmuib u cxembr: «CTpoeHUE
MOJICKYJI JIMIIUI0B»

4.5

HyxnennoBsie
kucnoTel. CTpoeHue u
dbynaknuu JIHK, PHK,
ATOD

Hyxnennossie kucnorsl. JJHK 1 PHK.
CtpoeHre HYKJIEMHOBBIX KHCIIOT.
Hyxneoruapr. [puHoun
KoMIieMeHTapHocTu. [IpaBuso
Yapradda. Crpykrypa JIHK — aBoiinas
crupaib. MeCTOHaXO0XIeHUE U
ounonornueckue pynkuuu JJHK. Buabt
PHK. ®ynkiuu PHK B knetke.
Crpoenue monekysbl ATO.
Makpospruyeckue CBsi3u B MOJIEKYJIE
AT®. buonorunueckue pynkiuu ATO.
BoccraHoBneHHbIE TEPEHOCUUKH, UX
GbyHKIIUM B KIIETKe. /pyeue
Hykaeozuompugocgamor (HTD).
CexsenupoBanue JJHK. Memoouw:
2EHOMUKU, MPAHCKPUNMOMUKU,
NPOMEOMUKU.

JdemoHcTpanumn

Iloptperst: /. Yorcon, @. Kpuk,

M. YVunkunc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabmuiet u cxembl: «HyknenHoBbie
KUCJIOTBD, « CTpPOCHHE MOJIEKYJIbI

ATDy.

PackpsiBath copepkanne TEPMUHOB U
NOHATUI: J€30KCUPUOOHYKIIEHHOBAS
kucnora (JAHK), pubonyknennoBas
kucnora (PHK), nykneotun, HykIeo3u,
a30TUCTbIE OCHOBAHUS, aJICHUH, T'yaHUH,
UTO3WH, TAMUH, YpaluJ,
KOMILIEMEHTApPHbIE OCHOBAHMS,
anerosuHTpudochar (ATD),
MaKpO3pruyeckas CBs3b,
CEKBEHUPOBAHKE, FEHOMUKA,
TPAHCKPUITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OIUCHIBATH U
CXeMaTHYeCKH U300pakaTh CTPOCHUE
Hykineoruaa JIHK u nBoiHOM ciupanu
JAHK, cexBennposanne JJHK.
OnuceiBath npouecc perukanuu [JHK
B KJIETKE U Ha3bIBATh €r0
OMOJIOrNYECKOE 3HAUCHHUE.
XapaxrepuzoBatb pynkuuu JJHK.
Paznuyate cTpykTypy u pynkuuu PHK.
OnuceIBaTh MPOLIECC TPAHCKPUIIIUH.
CpaBHUBATH HYKJIEHHOBBIE KUCIOTHI
(AHK u PHK).

XapakTepru3oBaTb 0COOCHHOCTH
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OobopynoBanme: XuMHUUECKas IOCyAa U
obopynoBaHue.

JlabopaTtopHasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJIICHHBIX U3 KJIIETOK Pa3TUIHBIX
OpraHU3MOB»

ctpoeHus U pyHkumun ATO.
dopmynupoBaTh U OOBSICHATH MPUHIIMIT
KOMILJIEMEHTAPHOCTH U TPABUIIO

Yapradda

4.6 | Metoasl CTPYKTYpHOU 1 CrpykTypHas Ouoyiorus: PackpsiBaTh copepkaHue TEPMUHOB U
Ouonorun OnoXMMUYECKHE U OHO(PU3HUECKHE HOHSATHI: MOAEIUPOBAHME,
UCCJIeIOBAHUS COCTaBa U KOMITbIOTEPHBIN AU3alH.
POCTPAHCTBEHHOM CTPYKTYPbI [lepeuncasTh mepcneKTUBHBIE
ouomonekyn. Mooenuposanue HaNpaBJICHUS] HAYYHBIX UCCIIEI0BAHUMN
cmpykmypol u (pyHKyutl OUOMOAEKYL u | B CTPYKTYPHOI OMOJIOTMH, paCKpPbIBATh
ux xomniexcos. Komnvromepnuiui UX 3HAYEHHE JIsI METUIIUHBI U
OU3aUH U OPeaHU4eCcKUll CUHmMe3 CEJIbCKOTO X035MCTBA
OUOMONIEKY U UX HENPUPOOHBIX
aHanozo8
Nroro yacos 1o teme 10
5 | Tema «CTpoeHne M PYHKIHMH KICTKID
5.1 | Tune! kieTOK. 1 TuMbI KJIETOK: 3yKapUOTHYECKAS U PackpsiBaTh conepxaHnue TEPMUHOB U

[TpokapuoTuueckas
KJIETKa

npokapuornyeckasi. CTpyKTypHO-
(GyHKIIMOHATBbHBIE 00PA30BAHUS
KJIETKHU.

CTtpoeHue NpoKapruoOTHUECKON KIETKH.
Knerounas crenka Gaktepuii u apxei.
Oco0eHHOCTH CTPOEHUS
reTepoTpoPHON U aBTOTPODHOIM

MNOHSTUN: TPOKAPUOTUYECKAS KIIETKA,
KJIETOYHAs CTEHKA, MypEeuH,
dboToCUHTETUUECKHE MEMOpaHBI,
¢arennuH.

XapaxkTepu3oBatb (HopMy U pazMephbl
MIPOKAPUOTUYECKUX KIETOK; (DYHKIIUN
TeHETUYECKOTO arnmnapara mpoKapHoT.
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POKAPUOTHYECKUX KJIETOK. MecCTo u
POJIb TIPOKAPHOT B OMOIIEHO3AaX.
JdemoHcTpanumn

Tabnuiibt u cxembl: «CTpoeHUE
IYKapHOTHIECKOH KIeTKI», « CTpoeHHE
POKAPUOTHYECKON KICTKI

OnuceIBaTh MpoILIECC
criopooOpa3zoBaHusi, 0TMEYATh €ro
3HAYCHUE JJI BEDKUBAHUS OaKTepUi
IpU YXYJIIIEHUU YCIOBUN
CYILIECTBOBAHMUSI.

OnuceIBaTh pa3MHOXKEHHE MTPOKAPHOT.
OneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX
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Crtpoenue
DYKAPUOTHYECKOU
KJIETKHU.
[ToBepXHOCTHBIN
amnmnapar KJIEeTKU

Crpoenuie U GyHKIIMOHUPOBAHHE
DYKAPHUOTUYECKOUN KIIETKH.
[Tnasmarnaeckas memOpaHa
(urazmanemma). CTpykTypa
I1a3MaTHYeCKOi MeMOpaHsbl.
TpaHcnopT BEIECTB yepes
1a3MaTUYECKyI0 MeMOpaHy:
naccuBHbIN (nudPy3ust, odneruéHuas
niddy3ust), akTUBHBIN (MTEPBUYHBIN U
BTOPHYHBIN aKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMocTb MEMOpaHBI.
PaGota HaTpuii-kanueBoro Hacoca.
DHJOUMTO3: MUHOLUTO3, (haroLuTO3.
Ox3ouuTo3. Kiterounas cTeHka.
Crpykrypa 1 QyHKINU KIETOYHON
CTEHKH pacTeHUuM, rpuooB.
JdemoHcTpanumn

Tabnuibl 1 cxeMmbl: «CTpoeHue
YKapUOTUYECKON KIETKW», «CTpoeHue

PackpsiBaTh conep:kaHue TEPMUHOB U
NOHATUH: TIa3MaTUYecKast MeMOpaHa
(ma3manemma), >kMJIKOCTHO-MO3anyHast
MO/ieJ1b, MEMOpaHHbIE OEIKN
(nepudepuyeckre, THTETPAIbHBIC),
TJIMKOKAIUKC, 1uddy3us, ocMoc,
aKTUBHBIA TPAHCHOPT, HIOIIUTO3,
(darouuTo3, TUHOLMTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, MJIa3MOJIECMBI,
CHUMILJIACT.

XapakTepu3oBaTb 0COOCHHOCTHU
CTpOeHUS U QYHKIIUHU SyKaPHUOTUIECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepe3 Mmia3MaTHYecKyr0 MEMOpaHy:
IIACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HATPUI-KaJIHEeBOr0 HACOCa; CTPYKTYPY U
(GYHKIIUM KJIETOYHOM CTEHKH PacTeHUN
U rpuboB
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YKUBOTHOU KJIETKN», «CTpoeHue
PACTUTENBHOU KIIETKI.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckasi padbora

«M3yyenne CBOMCTB KJIIETOYHON
MeMOpaHbI»
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[Murornazma u e€
OPTaHOUBI

[utronnasma. I{uto3ons. [luTockemner.
JIBrkenune ruToriazMbl. OpraHouabl
kieTku. OnHOMEeMOpaHHbIE OPTaHOUIbI
KJIETKH: SHJIOTUIa3MaTHIECKast CeTh
(BIIC), anmmapat I'oab1Ku, TU30COMBI,
UX CTpOoeHHE B PYHKITUU. B3auMOCBs3h

0I[HOM€M6paHHLIX OpraHOHU 0B KJICTKU.

CrpoeHue rpaHyJsipHOTO PETUKYITyMa.
Mexanuzm nanpaenenus 6enxos ¢ I11C.
CunTe3 pacTBOpUMBIX OeKOoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHynsipHBII) 3HI0IIA3MATUYECKUI
petukynyMm. CexkpetopHas QyHKIUS
anmapara ['onbmku. Moougurayus
benkos 6 annapame I ov0dicu.
Copmupoexa 6enko6 6 annapame
T'onv0orcu. TpaHCTIOPT BEIIECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Kinetounsiit cok. Typrop.

PackpbiBaTh cofepxaHne TEPMUHOB U
MOHSATUI: UTOIUIa3Ma, IIUTO30JIb,
UTOCKEJIET, KOMIApPTMEHTHI,
OpraHoOubl, SHAOIIIIA3MaTHUECKAasl CETh
(BIIC), anmmapat 'oab1Ku, TU30COMBI,
BaKyo0JIlb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBII COK, Typrop,
MUTOXOHJPHH, KPUCTHI, TUTACTU/THI,
XPOMOIUIACTHI, JISUKOILIACTHI,
XJIOPOIUTACTHI, CTPOMA, TPaHbl,
TUJIAKOU], JJaMeJla.

XapakTepu3oBaTh IUTOILIA3MY
YKapUOTUYECKON KIIETKH;
KJIacCU(DUITMPOBATH OPTAaHOMIBI

B 3aBHCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHbIE,
nBymMeMOpaHHbIE, HEeMEMOpPaHHBIE);
OMUCHIBATh PYHKIIUU KaXKIOTO
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[ToyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHPHH, TITIACTHIBI.
IIpoucxooicoenue Mumoxornopuii u
naacmud. Cumobuoecenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crtpoenue u pyHKIUN MUTOXOHIPUNA U
actua. [lepBuyHblie, BTOpUYHbBIE U
CJIOKHBIE TIACTU/IbI
(OTOCHHTE3UPYIOMIUX 3YKAPHOT.
XII0pOIUIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIINX PACTCHUM.
JdemoHcTpanumn

[Toptpetsl: K. C. MepekKoBCKUi,

JI. Maprynuc.

Tabnuibl v cxeMbl: «CTpoeHue
HYKapUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKN», « CTpoeHHE
MUTOXOHIPUI.

OobopynoBaHmne: CBETOBOM MUKPOCKOIT;
MUKPOIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3ydeHne ABUKEHUS [IUTOTLIA3MbI

B PACTUTEIIbHBIX KJIETKaX).
JlaGopaTopHasi paGora
«MccnenoBanue mia3mosusa

OpraHoM/Ia B KIJIETKE.
OOBSACHATH COOBITHS, CBSI3aHHBIE

C BHYTPHUKJICTOYHBIM ITHUIIICBAPCHUEM,
€ro 3Ha4YCHUE /I OpraHu3Ma.
OTMmeuaTh 3HaYCHHUE IIUTOCKEIIETA;
XapaKTEPU30BATh €TI0 JIEMECHTHI
(MHKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IIPOMEKYTOUHBIE (PHITAMEHTHI ), UX POJIb
B )KU3HEIEATEILHOCTH KJIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKaxX»

5.4 | HememOpanHsie HemeMOpanHbie opraHouibl KJIETKH PackpeiBath conep:xkanue TEPMUHOB U
OpraHOU/IbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMAa, TIOJIMCOMA,

OpraHOUOB KIETKU. PUOOCOMBI. MUKpPOTPYOOUKH, TyOYJIHH, KJIIETOUHBIN
IIpomesxcymounvle gpunamenmal. HEeHTp (LIeHTpOoCcOoMa), LICHTPUOIIH,
MuxkpoduiaMeHTbl. AkmuHosbie neHTpocdepa, KryTUKd, pECHUUKH,
Mukpoguiamenmol. MbllieuHbIe 0a3anabHOE TEJbIIE.
KJIETKU. AKMUHOBb1e KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HEeMbILUEYHBIX KIIEMOK. OpraHOMJIbI KJIETKU, UX CTPOCHHE U
MuxkpotpyOouku. KieTounsiii neHTp. byHKUIUN
CTpoeHue 1 1BUKEHHUE KIYTUKOB U
pecHrueKk. MUKpoTpyOOUKH
uuromiasmsl. Llentpuons. berxu,
accoyuupoB8anmvle ¢
MuKpoghunamenmamu u
Muxkpompybouxamu. Momopuvie b6enxu.
JdeMoHcTpanuu
Tabaunwb! u cxeMbl: «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
PacCTUTEIBLHOU KIETKN»

5.5 | Crpoenue u pyHKIUHU SAnpo. Obonouka siapa, XpOMaTHH, PackpbiBaTh copepkaHue TEPMUHOB U

sypa

KapHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE
U GyHKIUH. S nepHbIi OETKOBBIM
matpukc. [IpoctpancTBeHHOE
pAacIoJI0KEHUE XPOMOCOM

B MHTEp(A3HOM siIIpe.

MOHSATHH: PO, siAepHas 000J0UKa,
SIEPHBIE TIOPBI, HYKJICOTIa3Ma
(kapuoIuia3ma), TeHOM, XpOMaTHH,
YXpOMaTHH, TETEPOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
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Jyxpomamun u 2emepoxpomMamuH.
benku xpomaTuHa — rUCTOHBI.
Hunamuxa sdepnou 06010uKu

6 mumo3se. foepnulii mpauncnopm.
Knerounbie BKIIOUSHUS.
JdeMoHcTpanuu

Tabauitel U cxeMbl: «SAapo»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu30oBaTh KJIETOYHOE PO KaK
LEHTP YIPaBJICHUS
KU3HENEATEIbHOCTBIO KIIETKU;
T€HETUYECKUI anmnapar KJIeTOK
9YKapHOT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI 7Ipa U UX
B3aMMOCBSI3b C OPTaHOUIaMH
LUTOIIA3MBI

5.6.

CpaBHuTEIbHAS
XapaKTEPUCTHKA
KJIETOK 9YKapuoT

CpaBHHTENIbHAS XAapAKTEPUCTUKA
KJIETOK 3YKapHuoT (PaCTUTEIbHOM,
KUBOTHOH, TpHOHOIN).
JdeMoHcTpanuu

Tabsuibl v cxembl: «CTpoeHue
DYKapUOTUYECKOU KIETKHY,
«CTpoeHue KMBOTHON KIIETKW,
«CTpOoeHHEe paCTUTENBHON KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENApAThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGoparopHasi pabora
«M3yyenne cTpoeHus KIETOK
Pa3JIMYHBIX OPraHU3MOB

XapakTepru30BaTh TUITBI KJIETOK
DYKapHOT: PACTUTEIbHAS, )KUBOTHASI,
rpubHasi.

CpaBHUBaATh MEXKy COOOI CTpPOCHHE U
KHU3HEICATCITHHOCTh DYKApUOTHUECKHUX
KJIETOK ¥ POJIb IPOKAPHUOT

B OMOIIEHO3ax

NToro 4acoB o reme
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Tema «O0MeH BeliecTB M NpeBpallleHle JHEPTUU B KJIETKe»

6.1

OOMeH BEIIECTB —
META00IN3M

3

AccUMWIALMS U JTUCCUMUTISILUS —
JIBE€ CTOPOHBI MeTabonmu3Ma. Tumsl
oOMeHa BeIlecTB: aBTOTPO(DHBIN U
reTepoTpoHbIA. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECCaX.
DHepreTuyeckoe 00ecreueHne KIETKH:
npeBpainieane AT® B 00MEeHHBIX
npoueccax. @epMEHTATUBHBIN
XapaKTep peaKIil KJIETOYHOTO
MeTtabonm3ma. DepMeHThI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
neiicteusi. Kodepmentsl. OTinnuns
(hepMEHTOB OT HEOPTAaHUYECKUX
KaTaJIn3aTopoB. benkn-akTuBaToOphl U
OeNnKU-UHTHOUTOPBL. 3aBUCUMOCTh
CKOPOCTH (DEpMEHTATUBHBIX PEAKITHIA
OT Pa3IMYHBIX (AKTOPOB.
JdemoHcTpanumn

Tabymiiel ¥ cxeMbl: « DOTOCUHTE?Y,
«DHEpreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmenTa», « XeMOCHUHTE3Y.
O6opynoBaHme: CBETOBOM MUKPOCKOII,
000pyI0BaHuE JJIsl IPUTOTOBIICHUS
NOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cofepxaHne TEPMUHOB U
MIOHSTHI: OOMEH BEIIeCTB
(MeTabo0JI3M), ACCUMUIISIITUS
(aHaboNM3M), WM TUTACTUYECKUIN
00MeH, TUCCUMUIIALINS (KaTaboau3m),
VI SHEPTETHYECKU 0OMEH,
aBTOTPO(]BI, reTepoTPOdbI, aHAIPOOHI,
a’po0bI, PepMEHTHI, aKTUBHBIN LIEHTP,
cyOcTpaTHas crienu(puIHOCTb,
Ko(hepMeHThI, OETKN-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

[Tepeuncnarb 0coOOEHHOCTH
TUTACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MEXY TUTACTHUYECKUM U
DHEPreTHYECKUM OOMEHOM.
Paznuyath TUTIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TETEPOTPOPHBIH.
[Toka3sIBaTh posb KUCIOPOIA

B OOMEHHBIX MPOIIeCCax.
CxeMaTuyecku n300pakaTh CTPOCHUE
dbepmenTa.

Otnuuathk hepMEeHTHI
OT HEOPTraHWYECKUX KaTaJIu3aTopoB U

OIPENEIIATH UX POJIb
B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlabopaTtopHasi paGora

«3yueHnune KkaTtaauTu4eCcKon
aKTUBHOCTHU (DEpMEHTOB (Ha MpUMEpE
amMuiIa3bl UK KaTanasbl)y.
JlabopaTtopHasi paGora

«M3yueHnne pepMEeHTaTUBHOTO
pacIIeIIEHUs] IEPOKCHIa BOAOPOaa

B PACTUTEIbHBIX U JKUBOTHBIX KJIETKAX

B IIPOMBIIIJIICHHOCTH, B MCAUIINHC,

B HOBCGI[HGBHOﬁ KHN3HH YCIIOBCKA.
CraBuTh 9KCIICPUMCHT 110 BBISIBJICHUIO
KaTaJIMTUYE€CKON aKTUBHOCTH
MEPOKCHUAa3bl, aMHUJIA3bI, 00BICHSITH
INOJIYYCHHBIC PC3YJIbTAaThl

6.2

ABTOTpO(DHBINA TUTT
o0OMEHa BEIECTB.
doTocunTE3

[lepBuYHBIN CUHTE3 OPTAaHUYECKUX
BEILIECTB B KJIeTKE. POTOCHHTES.
AHoxcueennwlll U OKCUSEHHBILU
gdomocunmes y baxmepuii.
Ceemocoobuparowjue nuemeHmol u
nueMeHmbl peakyuoHHO20 YeHmpa.
Ponb xnoponacToB B nmporecce
doTtocunTte3a. CBeTOBasI U TEMHOBAs
daspl. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IponykTuBHOCTH POTOCHHTE3A.

Bnusinue paznuyHbix pakTopoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUCHHE

dotocunTe3A.

JdeMoHcTpanuu

Hoptpetsr: [Ix. [Ipuctim,

K. A. Tumupszes.

Tabaump! 1 cxeMbL: «DoToCHHTE3Y

PackpsiBath copeprkanne TEPMUHOB U
NOHATUM: GOTOCUHTES, (Pa3bl
dboTocuHTEe3a (CBETOBasI, TEMHOBAs),
dboTonus, pochopunmmpoBanue, UK
KanbBuna, HAJI®+ (mepeHocymk
BOJIOPOJIA).

XapakTepu3oBaTh MJIACTUYECKUN 0OMEH
Kak dT1all o011ero ooOMeHa BEIIEeCTB;
coObITus (hoTOCHHTE3A (peaKITNU
CBETOBOM M TEeMHOBOH (ha3); poJib
XJIOPOIUTACTOB B MpoOIIECcCe
dotocunTe3A.

BbISBISTS NPUYHUHHO-CIIEICTBEHHBIE
CBSI3U MEXKTY MTOTJIOMICHUEM COJTHEYHOM
SHEPTUU XJIOPOPHUIITIOM U CHHTE30M
Monekyn ATO.

CpaBHHBaTh UCXO/IHBIC BEIIECTBRA,
KOHEYHBIE TTPOTYKTHI U YCIIOBUS
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MPOTEKAHUS PEAKIIUN CBETOBOU U
TeMHOBOH (a3 poTocuHTe3A.
VYcranaBnmMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U JIbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (POTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTE3A
JUIA JKU3HU Ha 3eMiie

6.3 | ABTOTpOQHBIN TUTI Xemocunres. Paznoobpasue PackpeiBath conep:xkanue TEpMUHOB U
oOMeHa BElIECTB. OpPraHU3MOB-XEMOCHHTETUKOB! HOHSATUN: XEMOCUHTES.
XeMOCHHTE3 HUTpUULIHpyoIne 6aKkTepuu, OOBACHUTB CYLTHOCTh XEMOCHHTE3A,
XKene300aKTepuu, CepoOaKTepHH, pacKphIBaTh €T0 3HAYCHHUE B Onocdepe.
BOJIOPOJHbIEC OAKTEpUU. 3HAUCHHE [TpuBOAUTH pUMEpPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOIINX OaKTepHii
JlemoHcTpanumn (HUTpUGULIHMpYIOIIIE OaAKTepUH,
Hoptpetst: C. H. Bunorpaackui, &Kele300aKTepun, cepodakTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabauib! ¥ cxembl: «DOTOCUHTESY, XapaKTEepPU30BaTh UX
«XeMOCHHTE3 KU3ZHENEATEIHHOCTb.
JlabopaTtopHasi paGora CocTaBisiTh ypaBHEHHSI pEAKLIUA
«CpaBHeHuHe npo1eccoB GOTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHUBATh XEMOCHHTE3
¢ GOTOCUHTE30M
6.4 | DHepreTuueckuit AHa’poOHbIE OpraHu3Mbl. Busl PackpbiBaTh copepkaHue TEPMUHOB U
0oOMeH — OposxeHus. [IponykTel OpoKEeHHs M X | IOHSATHUI: 3TaIlbl SHEPTETUYECKOTO
JTUCCUMUIISALINS UCIIOJIb30BaHUE YEJIOBEKOM. oOMeHa — MOATOTOBUTEIbHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

OECKHUCIOPOIHBIN (aHAIPOOHBII ),
KUCJIOPOAHBIN (a9pOOHBIN ); TIIMKOIH3,
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BO30yauTeNnn O0JIe3HEN.

AdpoOHBIE OpTaHU3MBbI. JTaIlbl
HEPreTUYECKOTro OOMEeHa.
IloaroroBurenbHEIN dTam. | MTHKOIN3 —
OECKHUCIOPOIHOE paCIICTIIICHUE
TJIFOKO3BI.

buonorunyeckoe okucieHue, uiu
KJIETOYHOE AbixaHue. Poib
MHUTOXOHAPHN B IIPOLIECCAX
OHOJIOTUYECKOTO OKUCIICHUS.
[ukinueckne peakuum.
OxkucnutenbHoe GochoprIMpoBaHHeE.
Auepeuss MeMopanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomounou AT@-cunmasoi.
[IpeumytiecTBa a3poOHOTO MyTH
oOMeHa BeIleCTB Mepe] aHadPOOHBIM.
D HEKTUBHOCTH IHEPTETUUECKOTO
oOMmeHa.

JdeMoHcTpanuu

[Toptpetsl: B. A. DHrensrapar,

I1. Mutuemnn.

TabauIiel ¥ cXeMbl: « IHEPreTUYECKUI
oOMen».

JlabopaTtopHasi paGora

«CpaBHEHHE MPOLECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(mprxanwme), nuki Kpeoca,
oKkuciuTenpHoe hochopuaupoBaHue,
IIPOTOHHBIN TPAIUEHT, MPOTOHHAS
AT®-cunTa3a.

[lepeuncnsaTh 0cOOEHHOCTH
HEPreTHUECKOTO OOMEHA B KIIETKE.
OnuceIBaTh 3TAIBI YHEPTETHUECKOTO
obmeHa (TOATOTOBUTEIbHBIN,
OECKHUCIIOPOIHBIN, KUCITIOPOIHBIN) U
CPaBHHMBATh UX MEXKIY COOOM.
XapakTepru30BaTh peaKINH TITUKOJIN3A,
OpOKeHMSI, KJICTOYHOTO JIBIXaHMUSI.
YcranaBnmmMBaTh B3aUMOCBSI3b MEXKITY
TJTUKOJIM30M, KJIETOYHBIM JIbIXaHUEM U
cuHTE30M MOoseKyn ATO.

CocTaBiATh ypaBHEHHS OCHOBHBIX
ATANOB SHEPreTUUECKOr0 0OMeHa

B KJICTKE.

PaccunThIBaTh SHEPTETHUUECKYIO

3 PEKTUBHOCTD ITMKOJIU3A U
OMOJIOTHYECKOTO OKHCIICHUSI.
HaspiBaTh ricX0oqHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI M YCIOBUS
MPOTEKAHUS PEAKITNI YHEPTETUUECKOTO
oOMeHa.

CpaBHUBATH SHEPTETHIECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHUCJIOPOJTHOTO 3TANOB KOHEUHBIC
NPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxiuii s3HepreTnyeckoro oOMeHa
HEPreTUYECKOro OOMEHa

Htoro gyacos o teme 9
7 Tema «Hacsencrpennasi HHpopManus u peaju3anus eé B KJIeTKe»
7.1 | Peakuuu MaTpU4IHOTO 2 Peakuun maTpuyHOro cuHTE3A. PackpbiBaTh copiepkaHe TEPMUHOB U

CHHTC3a

[IpuHIMD KOMITJIEMEHTaAPHOCTH

B PEAKLMAX MATPUYHOTO CHUHTE3A.
Peanuzanus HaciaeacTBeHHOMU
uHpopManuu. ['eHeTnueckuii Koj, ero
cBoMcTBa. TpaHcKkpunuus —
MatpuuHblil cuaTe3 PHK. [Ipuniumns
TPAHCKPUIMIMH: KOMIUIEMEHTaPHOCTb,
AHTUTAPAIIIETBHOCTD,
acummeTpudHocThb. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.
JdemoHcTpanumn

[Hoptper: H. K. Konbuos.

Tabnuibl v cxembl: «buocunres
Oenkay, «I eHeTHYeCKUi KO

TIOHSATHUN: T'€H, TEHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpula, MAaTPUYHBIA CUHTE3,
tpanckpunuusi, PHK-nonumepasa,
MIPOMOTOP, CIJIAUCUHT, UHTPOH, DK30H.
XapakTepu3oBaTh peaklIMi MaTPUIHOTO
CHHTE3a, CBOMCTBA FEHETUYECKOT0 KOAA.
OnuceIBaTh 3Tanbl TPAHCKPUIILUN U
TPAHCIISILIMY; YCTAaHABIIMBATh
B3aMMOCBSI3b MATPUUYHBIX PEAKIIUI

B KJIETKE; CXEeMaTHUYECKH U300paxaTh
MaTpPUYHBIE PEAKIUHA TPAHCKPUIILIUU U
TPAHCISALIMH.

Pemats 6uosniornueckue 3aga4uu Ha
ONPENEIICHUE TIOCIIEN0BATENBHOCTH
nykineotuoB JIHK n MPHK, npumensis
3HAHUA O PEAKIUAX MATPUUHOTO
CHHTE3a, TCHETUYECKOM KOJIE,
MPUHINIE KOMIUIEMEHTAPHOCTU
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7.2 | Cuntes Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh coziep:kanne TEpPMUHOB U
tpancnoptHbix PHK B Onocunrese MOHATUN: TPAHCIIALUA, AaHTUKOJIOH,
Oeika. YcioBust OMOCHHTE3a O€eJIKa. TPHK, amunoanun-TPHK-cunTeTasa
Komuposanue amunokucior. Posb (xomaza), mosmpudOocoMa (IoIMCcCoMa).
pubocom B GuocuHTe3e Oernka. XapakTepu3oBaTh CBOMCTBA
JdemoHcTpanumn TE€HETUYECKOT0 KOJa.
Tabuuib! u cxembl: «buocunres OnuchIBaTh TaIbl TPAHCISIIUU U
oenkay, «['eneTnuecKkui Kom» CXEMaTUYECKH U300pakaTh MAaTPUIHBIC
pEeaKIuy TPAHCIISALHH.
Pemats Guonornueckue 3amauu
Ha onpeaeneHne anTuko1oHoB TPHK,
MOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT
B MOJIEKyJie Oelka, TPUMEHSIS 3HAHUS
0 pEaKUUsIX MATPUYHOIO CUHTE3A,
TEHETUYECKOM KOJI€, TPUHIIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl Cospemennvie npedcmasieHus PackpeiBath conep:xkanue TEPMUHOB U

9KCIIPECCHUU I'CHOB

o cmpoenuu 2enos. Oprauu3anus
reHOMa Y IPOKapUOT U SYKapHUOT.
Peryinsuus akTHBHOCTH T'€HOB

y IpoKapuoT. I unoresa onepona

(d. XKaxko06, XK. Mano).

Monexynapnvie mexanuzmul 9Kcnpeccuu
eenog y aykapuom. Ponb xpomamuna

6 pe2ynayuu pabomul 2enog. Perynsus
OOMEHHBIX IPOLIECCOB B KIIETKE.
KrneTounslit romeocTas.

HIOHSATHUI: OIIepaToOp, OTIEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOP,
pernpeccop.

OnuceIBaTh CTPYKTYpPy T€HOMA
IPOKAPHUOT; XapaKTepU30BaTh padoTy
WHIYIIHOETFHOTO U PEeTpeccuOeTbHOTO
OIepoHa.

BbIIeSTh CTPYKTYPHYIO U
PEryJIsSATOPHBIC YAaCTH I'eHa SYKapHUOT.
CpaBHHBATH MPOLIECCHI IKCIPECCHU
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JdemoHcTpanumn
Tabaunel U cxeMbl: «bUOCHHTES
Oenkay, «l eHeTHYeCKui KO

TEHOB Y TIPOKAPHUOT U DYKAPHOT.
XapakTepru30oBaTh TUTIOTE3Y OMEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXAHU3M TIOIICPKAHUS
KJIETOYHOT'O TOME0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmarmonHas
ounoJiorus

Bupycel — HekieTouHble POPMBI KUZHU
u oOnuratHble Tapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUpYyCcOB, bakTepuodaros.
Kuznennoui yuxn JJHK-cooeporcawyux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MpancKpunyus, pesepmasa,
uHmezpasa.

Bupychsbie 3a001eBaHus 4eoBEKa,
KUBOTHBIX, pacTtenuii. CITN /I,
COVID-19, conmanbsHbIe U
MEAMIIMHCKHE MTPOOIIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdatay)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JIeKapcme.

JdemoHcTpanumn

[Toprper: J. U. iBaHOBCKUH.

PackpbiBaTh coniep:kaHue TEPMUHOB U
MOHSTUI: BUPYC, BAPUOH, CEP/IIEBUHA,
Karcu 1, oOpaTHas TPAHCKPUIIITHS,
peTpoBUPYCHI, OakTeprodar, BUPYC
uMMmyHoaeduiuTa yenoeka (B1Y),
IPUPOIHO-0YAroBble HH(PEKIINH.
XapakTepu3oBaTh BUPYCHI,
peTpoBUPYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [TAPA3UTOB
MPOKAPUOT U DYKAPHUOT.

N3narats runoressl 3BOTOLHUOHHOTO
MPOUCXOKCHUS BUPYCOB.
OnuceIBaTh MEXAHU3M B3aUMOICHCTBUS
BUpYCa U KJIETKU, HTHPEKIIMOHHBIN
BUPYCHBIN IMpoIIeCC.
XapakTepu3oBaTh MEXaHU3MBI
BEPTUKAJIIBHOM U TOPU30HTAIILHON
nepeaaur BUPYycoB; 3a00JI€BaHUs
YKUBOTHBIX M PACTEHUH, BBI3LIBAEMbBIC
BUPYCAMH.

HaswiBaTh BUpycHBIC 3a00€BaHNA,
BCTpEYAIOIIUECS Y YeJIOBeKa: IPUIIII,
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Tabmuibt u cxembl: «I'eneTnyeckuit
Kom», «Bupycei», «bakrepuodarmy.
IIpakTn4yeckas padora
«Co3/1anure MoJIesIu BUPYyCa

KJICHIEBOM dHIIePaIUT, TeNaTuT,
COVID-19, CITUA.

Co0uroath npaBuiia MOBEICHUS

B OKPY>KaOIIEN IPUPOIHOMN Cpelie, MEP
npo(UIAKTUKN PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JIEBAHUI (B TOM YHCIIE
BUY-undexiun)

Htoro

qacCoOB II0 TEMC

9

Tema «’Kn3HeHHBIH HUKJ KJICTKH

8.1

JKy3HEeHHBIN UKIT
KJIETKH

1

KneTtouHnslii 1UKI, €ro MEPUOIbI U
perynsiuusa. Uarepdaza u MUTos.
Oco0eHHOCTH MTPOIIECCOB,
pOoTeKaromXx B uHTEp(dase.
[ToaroroBka KJIETKHU K AEIEHUIO.
[IpecunreTnueckui
(HOCTMUTOTHUYECKHIT), CHHTETUYECKUI
Y IOCTCUHTETUYECKUI
(IPEeMUTOTHYECKHI) TIEPHOIBI
uHTEep(Dasbl.

JdemoHcTpanumn

Tabauie!l 1 cxeMmbl: « KU3HEHHBINA [INKIT
KJIETKW», «MHUTO3»

PackpriBath coniepxaHre TEpPMUHOB U
MOHSATHUH: KJICTOYHBIN UK, UHTEpda3a.
[lepeuncnsaTh nepuoabl J)KU3HEHHOTO
LUKJIA KJIETKU U XapaKTEPU30BaTh
MPOTEKAOIINE B HUX MPOLIECCHI

8.2

MatpuuHbIi CUHTE3
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
permkanus. [ IpuHuumne perkanun
JAHK: xoMmieMeHTapHOCTb,
IIOJTYKOHCEPBATUBHBIN CUHTES,
AHTHIIAPAIIIENBHOCTE. MeXaHu3M

PackpsiBaTh coniepkanne TEpPMUHOB U
MOHSATUH: perTuKanus (peayrInKaims),
KOMIIJIEMEHTAPHOCTb,
aHTUIIAPAJUIEbHOCTD,
JAHK-nonumepasa, Teiomepa,
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permukanuu JIHK. Xpomocomsl.
Crtpoenune xpomocoMm. Temomepsl u
Teromepasa. XpoMOCOMHBIN HA0O0p
KJIETKH — KapuoTHUll. J{UIIonaHbIN U
rariouAHbI HaOOPbI XPOMOCOM.
['omonorununsie xpoMocoMsl. [1o10BEIE
XPOMOCOMBL.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permmukanus [JTHK».

O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «MUTO3 B KIETKaxX
KOpELIKa JTyKay.

JlaGoparopHasi paGora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MHUKPOIIPENapaTax»

pEITMKAIMOHHAs BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN HAOOP, HYKJICOCOMBI,
CECTPUHCKHUE XPOMATU/IbI, LICHTPOMEPA,
KapUOTHUII, TAIUIOUIHBIA W TUIIJIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBL.
XapakTepu30BaTh CTPOEHUE XPOMOCOM,
KapHUOTUIIOB OPTaHU3MOB.
[TepeuncnaTh NPUHLMIBI PETUTUKALIMT
JIHK u naBath UM coaepxatelibHyIO
XapaKkTepUCTUKY.

OnuceIBaTh MEXAHWU3M PEITUKALIUN
JIHK.

CxemaTndecku n300paxaThb CTPOCHHUE
MeTadazHOl XPOMOCOMBI.

Paznuuats XpoMOCOMBI

Ha MUKpOIIpenaparax u
MuKpodoTorpadusx

8.3

JleneHue KIETKU —
MHTO3

Jenenue kietku — MuTo3. Ctaauu
MHTO3a U MPOUCXOSIINE B HUX
npouecchl. Tunsl MuTo3a. Kapnokunes
1 IUTOKHHE3. buonornueckoe
3HAUYCHHUE MUTO3A.

JdeMoHcTpanuu

Tabauiel 1 cxeMbl: « KHU3HEHHBIH ITUKII
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permukanusa JJTHK», «Murto3y.

PackpbiBaTh copepkaHre TEPMUHOB U
MOHATHI: MUTO3, Ipodhaza, MeTadasa,
anadasa, Tenodaza, KApUOKUHE3,
IIUTOKWHE3, BEPETEHO JCJICHNUS,
meTadasHas IIacTuHKa, 6opo3aa
JICJICHUS.

[lepeuncraTe MOCIeT0BaATENHHOCTh
CTaJuii MUTO3a U ONUCHIBATH
MIPOUCXOSIINE Ha HUX MTPOIIECCHI.
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ObopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKporpenaparbl: «KMUTO3 B KIETKaxX
KOpEIIKa JTyKay.

JlaGoparopHasi paGora

«Habnronenrne MuTO3a B KJIETKaX
KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBATH 0COOEHHOCTH MPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KJIeTKaX.

OOBsACHATH OMOJIOTHYECKUI CMBICI
MHTO3a.

Pa3znuyate cragum MuTo3a

Ha MUKpOIIperaparax u
MUKpodoTOorpadusix

8.4 | Perynsmus 1 Perynsamusa MUTOTHYECKOTO LHMKJIIA PackpbiBaTh copiepkaHe TEPMUHOB U
YKU3HEHHOTO TTUKJIA kieTku. [Iporpammupyemas KJeTouHast | OHSATHI: anornTo3, mposmdeparus,
KJIETOK rubesb — anonTos. muddepeHunpoBKa.

Krnetounoe si1po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsUIO
GbyHKIIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKHU.
Mexanuszmwvl nporugepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
oughghepenyuposku, cmapenus u cubenu | 3aIpOrpaMMHUPOBAHHON KIICTOYHOM
knemoxk. «Lugppoeas knemray — ruOeNn — amonTo3a.
buourngopmamuyeckue mooenu VYcranaBnuBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUSA KIIeMKU. rOMEOCTa30M KJIETOK U UX TMOEIIbIO
JdemoHcTpanumn
Tabnuipe!l 1 cxeMmbl: « KU3HEHHBINA [INKIT
KIETKI», «CTPOCHHE XPOMOCOMY,
«Pemmukanusa JJTHK», «Muto3»
Nroro vacos no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonoruueckoe pasnoobOpaszue PackpbiBaTh cofiep:kaHie TEPMUHOB U

OcjIoc

oprann3MoB. OTHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE

TIOHSITUI: OpraHu3M, OpraH, OpPraHcilibl,
CUCTCMA OpraHoOB, alapar,
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OpPraHU3MBl.
Oco0eHHOCTH CTPOCHUS U
KU3HEAEATEIBbHOCTH OTHOKJIETOYHBIX
oprann3MoB. bakrepuu, apxen,
OJTHOKJIETOYHbIE TPHUOBI,
OJHOKJIETOYHBIE BOJOPOCIIN, APYTHE
npoTUCThI. KoIOHHANIbHBIE OPraHU3MBI.
B3anmocBsA3b yacTe MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opranoB. Opranu3Mm Kak €IMHOE LEJIOE.
I'omeocras.

JdemoHcTpanumn

Tabnuiibl v cxembl: «OHOKIETOYHBIE
BOJOpOCIN», « MHOTOKJIETOUHBIE
BOZOpOCIINY, «bakTepuny»,
«IIpocreitmme», «Oprasbl IBETKOBBIX
pactenuit», «CucTeMbl OpraHoB
MTO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEEe CTPOEHNE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKPOIIpEnapaThbl
OJIHOKJIETOYHBIX OPraHU3MOB; )KUBBIE
AK3EMILUIAPBI KOMHATHBIX PACTEHU;
repOapuu pacTeHUl Pa3HbIX

OT/ICJIOB; BJIAXKHBIE MPENapaThl
YKUBOTHBIX

q)YHKHI/IOHaJILHa}I CHUCTEMA, 'OMEOCTA3.

[IepeunciaTs CTPyKTypHO-
(GyHKIIMOHATIbHBIE YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu30BaTh 0COOEHHOCTH
CTPOCHHUS U JKU3HEACITEIBHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOYHBIX 1
MHOTOTKAHEBBIX OPTaHU3MOB.
CpaBHUBATH MEXKIY COOOH
OJIHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE © MHOTOTKaHEBBIC
OpraHUu3Mbl
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9.2

Txanu pacreHun

Txanu pacteHuid. TUIIBI pACTUTENBHBIX
TKaHel: oOpa3oBaTebHasi, TOKPOBHA,
IIPOBOAAIIAS, OCHOBHAS,
mexaHuueckas. OcobeHHOCTH
CTpoeHUs, QYHKLIUN U PACTIONOKEHUS
TKaHEW B OpraHax pacTCHUU.
JdemoHcTpanumn

TaOauIrbl 1 CXEMBbL:

«Tkanu pacrenuit», «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBble
cucteMbl», «CTpoeHue cTeds»,
«CTpo€eHre JTUCTOBOU MIACTUHKN.
O6GopynoBaHme: )KUBbIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MUKPOCKOIT; MUKPOIIPENapaThl TKAHEM.
JlaGoparopHasi paGora

«M3yuenne Tkanen pacTeHUN»

PackpsiBaTh copep:kaHue TEPMUHOB H
MOHSTUH: TKaHb, IUIEPMUC, TTPOOKa,
KOpKa, JIyO, IpeBeCrHa, IPEBECUHHBIC
BOJIOKHA, JTyOsSIHbIC BOJIOKHA, COCY/IBI,
KaMEHUCTEIE KIETKU.

XapaKTepru30BaTh THITBI PACTHTEIILHBIX
TKaHel: oOpa3oBareibHasi, TOKPOBHas,
IIPOBO/IAIIAS, OCHOBHASI, MEXaHUYCCKas,
MEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHAEMbIE (DYHKITUH

9.3

TkaHM )KUBOTHBIX U
YyeJIOBEKA

TkaHM )KUBOTHBIX U UeIOBEKA. T UITBI
JKUBOTHBIX TKaHEH: SIIUTEINAIbHAS,

COCAUMHUTCIIbHAA, MBIIICYHAA, HCpBHA.

OcoOeHHOCTH CTpOEHUS, PYHKIUN U
PacIoJIOKEHUS TKAaHEeH B OpraHax
’KHBOTHBIX M Y€JIOBEKA.
JdeMoHcTpanuu

Tabaunsl 1 cxeMbl: «TkaHu
JKMBOTHBIX», « CKEJIET YeJIOBEKAY,
«[lumeBapuTenbHas CUCTEMAY,

PackpbiBaTh copepkaHe TEPMUHOB U
MOHSTUI: SUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIUA.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIMaIbHas,
COCJIMHUTENbHAS, MBbIIIICUHAs, HEPBHAS,
MEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
U BBITIOJTHSIEMbIC (PYHKIINH
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«KpoBeHocHas cucremay,
«/IprxaTenpHas cucrema», «HepBHas
cucreMay, «Koxan, «MpliieuHas
CUCTEMaY.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl TKAHEH.
JlabopaTtopHasi paGora

«M3yyenune TkaHen )KUBOTHBIX)

94

Opranbl. CuCTEMBI
OpraHoB

Opranbl. BereratuBHbie U
reHEepaTUBHBIE OPTraHbl PACTEHUH.
OpraHbl ¥ CUCTEMBI OPTaHOB
YKUBOTHBIX U yeJoBeka. OyHKIUU
OpPraHoB U CHUCTEM OpPTaHOB.
JdeMoHcTpanuu

Tabauiel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHui», «KopHeBbie
cuctembl», «CTpoeHue cTeds»,
«CTpoeHue JIUCTOBOM IMIIACTUHKIY,
«Cxkener yeaoBeKay,
«IIumeBaputenbHas cUCTEMaY,
«KpoBeHocHas cucteMay,
«JlpIxaTenbHas CUCTEMAY,
«BbiaenurensHasg cucteMay, «HepBHas
cucrtemay, « JHIOKPUHHAS CUCTEMAY.
ObopynoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PacTEeHUI; repoapuu
pacTeHU pa3HbIX OT/IEJIOB; CKEJIEThI

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MOHSATUM: OpraH, KOpeHb, MOOeT,
IIBETOK, IJIOJI, CEMSI, ITOJIOBBIC KEJIC3HI,
MIOJIOBBIE MMPOTOKH, KOITYJIATUBHBIC
OpTaHbl, CHCTEMbI OPTraHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEPATUBHbBIE OPraHbl PACTCHUH,
COMATUYECKHUE U PETYJISITOPHBIE OPTaHbI
YKUBOTHBIX; IEPEYUCIIATh OCOOCHHOCTH
WX CTPOEHUSI U BBIMOJHIEMbIC (PYHKIIUH.
YcTaHaBIMBaTh B3aUMOCBSI3H MEKY
CTPOCHHUEM OPTaHOB U UX (DYHKIHSIMHU.
Pa3znuuarts BUABI TKAHEN, OPTaHbI U
CHUCTEMBI OPTAHOB, B TOM YHCJIE
YeJI0BeKa, Ha MUKpoOIIpenaparax,
BJIQXKHBIX MperapaTax, repoapusix u
MukpodoTorpadusx, Tabaunax,
MOJIECTIAX U MYJISDKaX
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MO3BOHOYHBIX; KOJUIEKIIUU
0€CI03BOHOYHBIX JKUBOTHBIX; BIIAYKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaGopaTopHasi paGora

«M3yueHne opraHoB LIBETKOBOTO
pacTeHUs

9.5

Onopa tena
OpraHu3MOB

Omnopa tena oprann3zMoB. Kapkac
pactenuil. CKeneTsl OTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX.
HapyxHb1i1 1 BHyTpEHHUM CKEJIET.
CtpoeHune U TUTIBI COEAUHEHUS KOCTEN.
JdeMoHcTpanuu

Tabmuibt u cxeMel: «CTpoeHue
cTeis», «CTpoeHue TUCTOBOU
IJJACTUHKNY, « CKEJIET YETOBEKa.
OGopynoBaHme: CKeJEeThl
MTO3BOHOYHBIX; BIAXKHBIE TPENAPATHI
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PaKOBHUHBI MOJITIOCKOB; KOJUIEKLIMH
HACEKOMBIX, UTJIOKOXKHUX

PackpriBath coniepxaHre TEpPMUHOB U
HOHSITUI: OMIOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, (PUOpUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MMOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHHU I
CKeJIET, KOCTH (JJIMHHbIE, KOPOTKUE,
IIJIOCKKUE), COeTMHEHUS KOCTEH,
HETIOIBW)KHBIC (IIIBHI),
MOJTYTIOJBH>KHBIE, TOJBUKHbBIC
(cycTaBsl), OTIENbI CKEIETA
MTO3BOHOYHBIX )KUBOTHBIX: YEPETI,
OCEBOI1 CKeJleT (I03BOHOYHUK, TPyAHAS
KJIETKA, XOpJia), 0sica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHE U THIIbI
COEIUHEHHUsI KOCTEN.

VYcraHnaBnuBaTh B3aUMOCBSI3U MEXITY
CTPOEHHUEM ONOPHBIX CUCTEM U UX
(GYHKUUSIMHA B OpTaHU3ME.
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CpaBHUBATH CTPOEHUE OMTOPHBIX CUCTEM
pPacTEHUN U )KUBOTHBIX

9.6 | /IBmwxenue JIBrxeHne opranu3moB. JIBrxkeHue PackpriBaTh coaepxaHue TEPMUHOB U
OpraHnu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSATUI: IBUKECHUE, IBUTATEIbHbBIC
aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. | OpraHeUIbl, IBUKEHUE MTPOCTEUILINX
JIBUk€eHNE MHOTOKJIETOYHBIX (am&€OomHOE, KIYTHKOBOE,
pPAaCTEeHMI1: TPONIU3MBI U HACTUH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBMKEHHE MHOTOKIIETOYHBIX (TpOnM3MBbl, HACTHH ), MBIIIICYHbBIE
YKUBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMBI (COKpAaTUTEJIbHbIE BOJIOKOHIIA,
cuctema. Penexc. CkenaeTHbIE MBIIILBI | KOKHO-MYCKYJIbHBIN MEIIIOK, CKEJIeTHAs
U UX padora. MYCKYJaTypa), CKEJIETHas MbIIIIA
JdemoncTpanumn (MBIIIIEYHOE BOJIOKHO, MHO(DHOpHILIIA),
Tabmuibt u cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC [ICHTPBI, paboTa
BOJIOpOoCnY, «lIpocrenmmey, MBIIIIII (IBUTATEIbHAs, COMaTHYeCKas),
«CTtpoeHue MpIpl», «MplleuHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMay XapakTepu3oBaTh BUIbI JBUKECHUS
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIILBI U UX
pabory.
VYcranaBnuBaTh B3aUMOCBSI3b MEXITY
CTPOEHHUEM OITOPHBIX CUCTEM U
JNBH>)KECHUSIMA OPTAaHU3MOB
9.7 | Ilutanue opraHu3MoB [Intanue oprannsmos. Ilornomenne PackpeiBath conepxanne TEpMUHOB U

BO/JbI, YTJICKHUCJIOI'O I'a3da 1
MHUHCPAJIBbHBIX BCHICCTB PACTCHUAMMU.
IIuTanue )KMBOTHBIX.

MOHSATUN: MUTAaHUE, NTUILIEBaApPEHUE,
MUILEBAPUTEIIbHBIE BAKYOJIU, KUIIIEUHAS
MOJIOCTh, MUILIEBApUTETbHAS TPYOKA,
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BHYTpHUII0JI0CTHOE M BHYTPUKIIETOUHOE
nuieBapenue. llutanne no3BOHOYHBIX
KUBOTHBIX. OTIENBI
NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTEIBHBIE XKENE3BI.
[InmeBapuTenpHas cucremMa 4yeaoBeKa.
JdemoHcTpanumn

TabJuIIbI ¥ CXEMBI:
«KuIieyHononocTHbIeY,
«IInmeBapurenpHas cuctemMay, «Cxema
MATAHUS PACTEHUI.

ObopynoBaHme: )KUBBIE SK3EMIUISIPBI
KOMHATHBIX PACTEHHI1; 000pYyI0BaHUE
JUISL IEMOHCTpPAIMU [TOYBEHHOIO U
BO3JIYILIHOIO MMUTaHUsI PACTEHU,
pacIieruieHus Kpaxmaia 1 0eJTKOB

noj AeicTBueM (epMeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTEIBHBIC KETE3bI,
MUIIEBAPUTEIIHHBIC COKH.
XapakTepu3oBaTh MUTAaHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE U BHYTPUKIIETOYHOE
MUIIeBapEHUE.

PaznuyaTe Ha n300pakeHUsIX (CxeMax,
TaONIHIIaxX, MYyJISHKAX ) OTICIIBI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTENBHYIO CHCTEMY YeJIOBEKa.
VY craHaBIMBaTh B3aUMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB MUIIEBAPECHUS

9.8

I[I)IX&HI/IG OpraHn3MoB

JlpIxanue opranu3MoB. Jlpixanue
pacteHui. /[pIxaHne >KMBOTHBIX.
Huddysus ra3oB yepe3 NOBEPXHOCTh
KJIeTKU. KOKHOE JIbIXaHue.
JpixaTenpHasi moBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIXaHue. Jlprxanue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE YCII0KHEHUE CTPOCHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenbHasi CUCTEMA YEJIOBEKA.

PackpriBath coniepaxaHre TEpPMUHOB U
MOHATUH: AbIxaHue, TP Py3us, KOKHOE
JIBIXaHWUE, OPTaHbl JIbIXaHUs,
JbIXaTENbHbIEC JBUKEHHUS, IbIXaTEIbHBIN
LEHTP, JETOYHbIE O0BEMBI, KU3HEHHAS
EMKOCTb JIETKUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIMOHHOE
YCIOKHEHUE CTPOCHHUS JIETKUX
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MexaHu3M BEHTUJISIIUY JIETKUX Y TITHUII
Y MJICKOIIUTAIOMX. Perysus
neixaHus. JlpixaTeabHbie 00bEMBI.
JdemoHcTpanumn

Tabauipl ¥ cxeMbl: «/lpIxaTenpHas
CHUCTEMAY.

OGopynoBanme: 000pyI0BaHKE
JUISL IEMOHCTPALMU OMBITOB

10 U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHW3Ma JbIXaTEIbHBIX
JIBYDKEHUH

MTO3BOHOYHBIX KUBOTHBIX.
Paznuuate Ha n300pakeHUsAX (CXxemax,
TaONHIax, MyJISHKAX) BIXaTeIbHYIO
CUCTEMY UYeJIOBeKa.

OnuceIBaTh MEXaHU3M BEHTHIISIIUU
JETKUX y TITUI ¥ MIICKOTTUTAIOIIHX.

VY craHaBIMBaTh B3aUMOCBSI3U MEKITY
CTPOCHHUEM OPTaHOB JBIXaHUS U UX
(GYHKIUSIMU B OpraHu3Me

9.9

TpaHcnopT BellecTs
y OPraHU3MOB

TpaHcnopT BEIIECTB y OPTraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTEHUM.
TpaHCcnopT BELIECTB y )KUBOTHBIX.
KpoBeHocHas cucteMa u €€ opraHsl.
KpoBeHnocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaile,
KPOBEHOCHBIE COCYIbI U KpOBb. Kpyru
KpOBOOOpAIeHUs. DBOJIOIMOHHBIE
YCI0KHEHUS CTPOEHHSI KPOBEHOCHOU
CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u e€ perynsiusi.
JdeMoHcTpanuu

Tabauiel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cucteMbly, «CTpoeHHe cTeOIs»,
«CTpoeHue JIMCTOBOM TJIACTUHKI,

PackpbiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: TPAHCTIOPT BEUIECTB,
TPAHCTIOPT y PACTEHH, KPOBEHOCHAs
CUCTEeMa KUBOTHBIX, KPOBb, TJIA3Ma,
(hOpMEHHBIC DIIEMEHTHI,
KpOBOOOpaIIeHHE, KPyTu
KPOBOOOpAIICHHUS, CePJICUHBIN ITUKII,
auMdoobparieHue, mumda,
AUMQpaTHIECKHE COCY/IBI,
TuM(paTUYECKHE Y3ITbl, BHYTPEHHSIS
cpelia opraHu3ma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui 1 OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH cucremMa»,
((KpOBCHOCHBIG CHUCTEMBI TIO3BOHOYHBIX
KHUBOTHBIX»

Paznuuate Ha n300paxeHusx (cxemax,
TabJIMIaX, MyJISKaX ) KPOBEHOCHYIO
AUM(PaTHIECKYIO CUCTEMY YeIOBEKa.
VYcranaBnMBaTh B3aUMOCBSI3H

MEXIY CTPOEHUEM OPraHOB
KPOBOOOpaIieHus U X QyHKIUIMU

B OPT'aHU3ME

9.10

Brigenenue y
OpraHu3MOB

Brigenenue y oprannsMoB. Beigenenue
y pacTeHul. Brienenue y KuBOTHBIX.
CokpaturenbHble Bakyoiau. Oprasbl
BbIJIeNIeHUs. DUIIbTpanysl, CEKpeus U
oOpaTHOE BCaChIBAHUE KaK MEXaHU3MBI
paboThl opraHoB BelieneHus. CBS3b
IIOJIOCTH T€JIa ¢ KPOBEHOCHOMN U
BBIJICTIUTEILHON CUCTEMAaMU.
Brinenenne y mo3BOHOUHBIX 5KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u
GbyHKIIMOHUPOBaHKE HEPPOHA.
O6pazoBaHue MOUH y YEJIOBEKA.
JdeMoHcTpanuu

Tabmuibl u cxembl: «BeiaenurensHas
CUCTEMaY

PackpbiBaTh copepkaHre TEPMUHOB U
TIOHSITUIA: BBIICTICHUE, TYTTaIus,
JUCTOMNAA, COKPaTUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIbLIbI, 3BE3UATHIC
KJICTKH, BBIJICIIUTEIILHBIC TPYOOUKH,
MaJIBITUTUEBBI COCY/IBI, TTOUKH,
MOYETOYHHUK, MOUEBOH My3bIpPb,
He(poH, Moya.

XapakTepru30BaTh MPOIIECC BBICICHUS
Yy pPACT€HUH U )KUBOTHBIX.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
TaONUIIax, MYJISDKAX) BBIICITUTEIEHYIO
CUCTEMY UYeJIOBeKa.

OnuceIBaTh MEXaHU3M
(GYHKIIMOHUPOBaHUS HEPPOHA; TPOLIECC
00pa3oBaHMs MOYH.

YcTaHaBIMBaTh B3aUMOCBSI3H

MEX1y CTPOCHHUEM OPTaHOB
BBIJICTICHUS U UX (DYHKIIASIMHA

B OpTaHU3MeE
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9.11

3amura y OpraHu3mMoB

3ammTa y opranu3MoB. 3alura

Y OJHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaxkTepuil U LHUCTHI IPOCTEHIIIHX.
3ammTa y MHOTOKJIETOUHBIX PaCTEHUI.
Kyrtukyna. CpeacrBa macCUBHOM U
XUMHWUYECKOH 3a1uThl. @UTOHIINILI.
3amnmTa y MHOTOKJIETOUHBIX
KUBOTHBIX. [IOKpOBBI U HX
IPOU3BOJHBIE. 3alIUTa OpraHu3Ma

ot 6one3neil. IMMmyHHas cuctema
yenoBeka. KiaeTouHblil 1 ryMopabHbIN
UMMYHUTET. BpO:KIEHHBIN U
PUOOPETEHHBIN crierupruIecKuii
UMMYHHTET. Teopus KIOHAIbHO-
cenekTuBHOro ummynureta (I1. Dpnux,
®.M. bepner, C. Tonerana).
BocnanurenbHble OTBETHI OPTaHU3MOB.
Ponb BpoKAEHHOrO0 NMMYHHTETA

B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHIA.
JdemoHcTpanumn

Tabymibl u cxembl: «Koxkay,
«Ummynuter», «CTpoeHue ctelis»,
«CTpoeHure TMCTOBOM TUIACTUHKMN

PackpbiBaTh cofepxaHne TEPMUHOB U
MOHSATHUH: KaIlcyJia, YHA0CIopa, IIUCTA,
KyTHKYJa, CPEJICTBA ACCUBHOM
3alUTHl, CPEACTBA XUMUUIECKON
3aIlUTHI, KO)KHbIE TOKPOBBI,
UMMYHUTET, IMMYyHHAs! CUCTEMA,
aHTUT€H, AHTUTEJO.

XapakTepru30BaTh BUbI 3aLTUThHI

y OTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHU3MOB.

OnuckIBaTh CTPOEHUE KOKHBIX
MOKPOBOB U UX MPOU3BOIHBIX.
Paznuuate Ha n300pakeHUsAX (Cxemax,
TabIUIaX, MYJISYKaX ) OpraHbl
VMMYHHOU CHCTEMBI YEJIOBEKA.
YcTaHaBnMBaTh B3aUMOCBSI3U MEXKITY
CTPOEHHUEM OPraHOB 3AIUTHI U UX
GyHKUUSIMU B OpraHu3Me

9.12

PazppaxumocTs
Y PETyJISIIAS
Yy OpraHu3MOB

PaznpaxumocTs u perynsuus

y OpraHus3MoB. Pa3zapaxumocThb

Y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxumMocTh U peryJisiums

PackpbiBaTh cofepixaHe TEPMUHOB U
NOHATUI: Pa3IpaKUMOCTh, PETYJISIIUA,
TaKCHUCBhI, POCTOBBIE BEIIECTBA
(ayKCHHBI), HEpBHAsI CUCTEMA,
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y pacteHuil. POCTOBBIE BELIECTBA U UX
3HAYECHUE.

HepsHas cuctema u pednexkropHas
peryJsinus y ;)kMBOTHbIX. HepBHas
cucTeMa M €€ OTeJbl. DBOJIOLMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KMBOTHBIX. OT/eINbI
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediiexkropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pediiexchl.

['ymopanpHas perynsanus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yenoBeka. JKene3bl 3HAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlencTBHe
rOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHJIOKPUHHOU cucrteM. ['unoranamo-
runoduzapHas cuctema.
JdemoHcTpanumn

IToptper: W. I1. [TaBnos.

Tabuuibl u cxembl: «CTpoeHue
ruapb», «CTpoeHne iaHapum»,
«BHyTpeHHEee CTpOEHUE TOKIAEBOTO
yepBs», «HepBHas cuctema poioy,
«HepBHas cucrema JIArymKkn»,
«HepBHas cuctema
npecMbIKaromuxcs», « HHepBHas

pediekTopHast perysius, pedIiekc,
pedaekropHas ayra, nepeHui MO3r,
MIPOMEKYTOUYHBIN MO3T, CPEAHUN MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CUCTEMA,
TyMOpaJibHasi perysiiusi, TOPMOHBI,
SHAOKPHUHHAS CHCTEMA, TUIIOTAJIaMO-
runodu3apHasi CUCTeMa.
XapakTepu3oBaTh pa3apakuMOCTh

y OJIHOKJIETOUHBIX OPTraHU3MOB U
pedIEeKTOPHYIO pEryJIsinio

y )KUBOTHBIX.

Pasnuuate Ha 300pakeHUsIX (cxemax,
TabnuIax, MyJishKax ) HEPBHYIO CUCTEMY
U €€ OTJeNbl; OT/IeJIbl TOJIOBHOIO MO3Tra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TyMOPAIbHYIO PETYJISIIIUIO
y )KUBOTHBIX.

Paznuuatek Ha n300pakeHUAX (CXemax,
TabauIax, MyJIsDKaX ) SHIOKPUHHYIO
CHUCTEMY KUBOTHBIX U YEJIOBEKA.
HasbiBaTsp xkesne3bl 3HIOKPUHHON
CHUCTEMBbI YeJIOBEKa U BbIpabaThIBaeMbIe
MMH TOPMOHBI.

OnuceIBaTh 1€CTBUE TOPMOHOB.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cuctema ntuny, «HepBHas cucrema
MJIEKOMUTAIOMUX», «HepBHas cuctema
YeJI0BEKay, « JHIOKPUHHASL CUCTEMAY,
«Pednexcy.

Ob6opynoBanme: MOJIEIN TOJIOBHOTO
MO3Ta Pa3InYHbIX JKUBOTHBIX

HHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHU3Me.

XapakTepu30oBaTh HBOIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro

qacCoOB II0 TEMC

17

10.

Tema «PASMHOKEHHME U PA3SBUTHUE OPI'AHU3MOB)>

10.1

DopMbI pa3MHOKEHUS
OpraHu3MOB

1

@opMBbI Pa3MHOKEHUSI OPTAHU3MOB:
Oecrosnoe (BKJIF0OYasi BETeTaTUBHOE) U
nosioBoe. Bujel 6ecronoro
Pa3MHOXKEHUS: TOYKOBAHHUE,
cnopyJsiuus, pparMeHTanus,
KJIOHUPOBAHHUE.

JdemoHcTpanumn

Tabnuiel u cxeMbl: «BereratuBHOE
pa3MHOXKeHuey, « Tumbl 0ecrnonoro
pa3sMHOXeHUs», «Pa3MHOKeHUE
XJIaMUJIOMOHAAbD), «Pa3MHOKEHNE
ABIJIEHBIY, «Pa3MHOKEHUE TUAPHI»

PackpsiBaTh conep:kaHne TEPMUHOB U
MOHSATUI: Pa3MHOKEHHE, POCTOE
NeJIeHue, MOYKOBAaHUE, CIIOPYJISIIHS,
BEreTaTUBHOE Pa3MHOXKECHHE,
dbparmeHTanys, KJIOHUPOBAHUE, TAMETHI,
criepMarTo3oui (CriepMuil), sieKIIeTkKa,
3UroTa, KOHBIOTALINA.

[lepeuuncnsaTb 0COOEHHOCTH OECIIOJIOTO
¥ TIOJIOBOTO Pa3MHOKEHHSI OPTaHNU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecII0I0ro pa3sMHOXKEHHUSI OPTaHU3MOB;
OMoIOrHYecKoe 3HaYeHHe OECroIoro
Pa3MHOMXKEHHUS.

Paznuyate criopy kak
CHENUATU3UPOBAHHYIO KIIETKY,
IpeIHa3HAYeHHYIO JIJIsl OECII0JI0T0
Pa3MHOKEHUs, U CIIOPbI OAKTEpUH.
OOBSICHATH MPEUMYIIECTBA MTOJIOBOTO
pa3MHOXEHUS HaJl OECIIOJIBIM.
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PackppiBats poJib KIIOHUPOBAHUSA
B CEJICKIIMU U CEJIbLCKOM XO0341CTBE

10.2

[lomoBoe
Pa3MHOKEHHE.
Meiios

[TonmoBoe pasmuoxenue. [1omoBbie
KJIETKHU, Wik TameTel. Meiio3. Ctagun
Meno3a. [loBenenrne XxpoMocom

B Mero3e. Kpoccunrosep.
buonoruueckuii cMbIC Meio3a U
IIOJIOBOTIO Iporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIUKJIC
OPTaHU3MOB.

JdeMoHcTpanuu

Tabauiel U cxeMbl: «Meno3y,
«XPpOMOCOMBI»

PackpeiBath conepkaHue TEPMUHOB U
MTOHSITHI: Mel03, OMBaJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIIPEIEIICHUE;
KPOCCHUHTOBED.

Paznuuate Ha n300pakeHMsIX (cxemax,
Ta0JIMIIaX) ¥ MUKpOIIpenaparax 3peble
MIOJIOBBIE KJIETKH MIIEKONTUTAOIIUX U
OpraHbl Pa3MHOKEHHUS BBICIITUX
paCTECHUH.

PackpriBaTh CyliHOCTh M€M03a,
XapakTepu30BaTh €ro OT/ACIIbHbIC
CTaJuN.

Onpenenars MecTo Meiio3a

B )KU3HEHHBIX HHUKJIAX Pa3JIMYHbIX
OpPraHU3MOB.

OOBACHATH OMOJIOTHYECKHUI CMBICTT
KPOCCHHI'OBEpA, ONIUCHIBATH €T0
MEXaHU3M.

CpaBHUBATH MEHO3 C MUTO30M;
pa3nnyaTh OTAEIBHBIE UX CTAUN

Ha MUKpOTIpernapaTax 1 n300paKeHusIx
(cxemax, TabnauIax).

PackppIBaTh 3BOJIIOIIMOHHOE 3HAYEHNE
MIOJIOBOT'O Pa3MHOXKEHHUSI OPraHU3MOB
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10.3

l'ameTorenes.
O6pazoBanue u
pa3BUTHE TOJOBBIX
KJIETOK

[Ipen3aponapiieBoe pa3BUTHE.
I'amerorenes y :)kuBoTHBIX. [10J10BBIE
xenesbl. O0pa3oBaHue U pa3BUTHE
MOJIOBBIX KiIeTOK. CriepMaToreHes u
ooreHes. CTpoeHHUE MOJOBBIX KIIETOK.
Omo10TBOpEeHHE 1 SMOPHUOHAIEHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OIJIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JdemoHcTpanumn

Tabauiel U cxeMbl: «I'ameTorenesy,
«CTpoeHue SHULEKIEeTKN U
CIIEpMATO30U1aY.

O6opynoBaHme: CBETOBOM MUKPOCKOII,
MUKpOIpEnapaThl SULIEKIECTOK U
CIIEpMATO30UJIOB.

JlabopaTtopHasi pabora «3yueHue
CTPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»»

PackpsiBaTh conep:kaHue TEPMUHOB U
HNOHSITUNA: FTaMETOreHE3, CIIEPMAaTOreHE3,
OOI€HE3, CEMEHHUKH, SUYHUKHU,
CIIEpPMATOTOHUH, CIIEPMATOLUTHI,
CIepMaTU/bl, CIEPMATO30MIbI,
OOTOHMH, OOLIMTHI, OJSPHBIE TENbIIA,
AULEKIIETKA, aKPOCOMA.

[TepeuuncnsTh cTanuy raMeToreHes3a

y KHUBOTHBIX.

OnucelBaTh NPOIECC TAMETOTEHE3A U
€ro MNepHObl, CTPOCHHE MOJOBBIX
KJIETOK.

Pa3znnuats ocoObeHHOCTH
CIEpPMATOTEHE3a U OOT€HE3A.
OnuceIBaTh NPOLECCH OCEMEHEHUS U
OIIOIOTBOPEHUS, PA3HbIE BAPUAHTHI
apTEHOTeHe3a

10.4

NuauBuayansHOE
pa3BUTHE
OPTaHU3MOB —
OHTOT'€HE3

NuauBuayanbHOE pa3BuTHe
OpraHu3MoB (OHTOTEHE3).
OMOpuoJIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — oona

U3 21ABHLIX NPOOIEM IMOPUONOSUL.
Konyenyus mopgoeernos u mooenu
mopgoeenesa. Ctaauu aMOpHOreHe3a
YKUBOTHBIX (HA IPUMEPE JIATYILKH).

PackpbiBath copepkanne TEPMUHOB U
MOHSATUI: OIUIOJOTBOPEHUE, 3UTOTA,
OJ:acTromep, aKpOCOMHas peaxius,
MPOHYKJIEYC, TAPTEHOT €HE3,
aMOpHOTeHe3, ApodiieHne, OracTyna,
MopyJa, racTpyJja, Heilpyna,
OpraHoreHes, SKToJiepMa, Me30/IepMa,
SHTOJIEpMa, 11eJIOM, HEPBHAsI TPYOKa,
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Hpob6nenue. Tumnsl 1poOieHus.
Jlemepmunuposannoe u
HeoepMUHUPOBAHHOe OpoOieHuUe.
Bnacmyna, munvi 61acmyn.
Ocobennoctu ApoOIIeHUS
MJIEKOITUTAIOIIMX. 3apO/IbIIIEBbIC
JUCTKU (TacTpyisinus). 3akiiajika
OpPTaHOB M TKaHEW W3 3aPOIBIIICBBIX
JIMCTKOB. B3anmMHoOe BIusgHUE YacTeun
Pa3BUBAIOLIETOCS 3apObIIlIa
(aMOpHOHaNIbHAS MHIYKINS). 3aKIaaKa
TJIaHa CTPOSHUS KUBOTHOTO KaK
pPE3yNbTAT HEPAPXUICCKUX
B3aUMOJENCTBUM Ir'eHOB. Biusnue
Ha SMOpHOHAIBHOE Pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpeabl.

JdeMoHcTpanuu

[Toprper: X. [HIneman.

Tabmuibl v cxembl: «OCHOBHBIE CTaIUN
OHTOTEHE3a».

OobopynoBanme: Mmojenb «Luki
Pa3BUTHS JIATYIIKH

XopJa, KulieyHas Tpyoka.
Onpenensate SMOPUOHATIBHBIN IEPUOA
pa3BUTHS OpraHU3Ma 1 OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
JpoOJieHust — 00pa3oBaHUE
OJIHOCJIOMHOTIO 3apo/bliia — 0J1acTyJbl;
3aBUCUMOCTb X0Ja IpOOIEHUS

OT KOJIMYECTBA JKEJTKA B SAULIEKIICTKE;
racTpyJsILUIO U OPTaHOT€HE3.
OOBsICHITH 3Tanbl 1U(HEPEeHITMPOBKU
TKaHel, 00pa30BaHUs OPTaHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYJISALUIO
AMOPHUOHATIBHOI'O Pa3BUTHS;
JETEPMUHALUIO U SMOPHOHAIBHYIO
UHAYKIINIO; TeHETUYECKUN KOHTPOIIh
pa3BUTHS.

OOO0CHOBBIBATH BPEIHOE BO3/IEICTBHE
Ta0AYHOTO JIbIMA U aJKOTOJIA Ha X0
AMOPUOHAIILHOTO U
NOCT3MOPHOHAIIBHOTO PA3BUTHS
OpraHu3Ma uyejaoBeKa

10.5

Poct u pazButue
YKUBOTHBIX

Poct u pazBuTHe JXKUBOTHBIX.
[TocTaMOpHOHANTBHBIN TEPUOI.
[Ipsimoe u HenpsiMoe pa3BUTHE.
Pa3zButne ¢ meramopdozom

PackpbiBaTh copepkaHue TEPMUHOB U
MMOHSTHI: OHTOTCHE3,
NOCT3MOPHUOHAIBHOE PA3BUTHE,
mMeTamop(o3, THUMHKA, POCT, CTApEHHE,
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y 0€Cro3BOHOYHBIX M MMO3BOHOYHBIX
YKUBOTHBIX. brosiornaeckoe 3HaueHue
IIPSIMOTO U HENPSMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Turbl
pocTa )XUBOTHBIX. DPaKTOPBI PETYIIALUT
pocTa JXUBOTHBIX U yenoBeka. Cragun
OCTAMOPHUOHAIBHOTO PA3BUTUA Y
JKUBOTHBIX U 4esoBeka. [leprnosel
OHTOreHe3a yenoseka. CtapeHue u
CMEPThH KaK OMOJIOTUYECKHE MTPOLIECCHI.
JdemoHcTpanumn

Tabmuiet u cxemsl: «[Ipsimoe u
HEIpsAMOE pa3BuTue», «Pazpurue
MalcKoro xyka», «Pa3Butue capanum»,
«Pa3BuTne narymkm.

IIpakTu4yeckas padora

«BpIsBIIEHNE IPU3HAKOB CXO/CTBA
3apoABIIIEH TO3BOHOYHBIX )KMBOTHBIX)

CMEPTB.

XapakTepu30BaTh NOCTIMOPUOHATIBHBIN
NIEPUOJI PA3BUTHSI OPraHU3Ma U €r0
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE pa3BUTHE U
€ro NEPHOIbI.

W3narars conepxanue Teopuit
CTapeHHs] OPraHU3MOB.

OOBACHATD OMOJOTHYECKHI CMBICIT
pa3BUTHUS C METAMOP(PO30M

10.6

PasMmHOXeHue u
pa3BUTHE PACTCHUI

Pa3zMHOXeHME U pa3BUTHE PACTEHUM.
lameTtodut u ciopodput. Meiio3

B )KU3HCHHOM LIMKJIC PACTCHUMU.
O6pa3oBaHue crop B mpoiiecce Meiiosa.
I'amerorenes y pacteHun.
Ono10oTBOpEHNE U Pa3BUTHE
pPaCTUTENIBHBIX OPTaHU3MOB. /[BOliHOE
OIUIOAOTBOPEHUE Y IBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUIN: TaMeTO(pUT, CIOPODUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
MEracropa, 3apo/bIIEBbII MEIIOK,
CHUHEPTHU/IbI, aHTUIIO/IbI, MUKPOCTIOPA,
IBUIBLEBOE 3€PHO, IBOMHOE
OILIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHHU.
MexaHu3MBbl pETyJISILIMA OHTOTEHE3a
Yy paCT€HUH U KUBOTHBIX.
JdeMoHcTpanuu

[Toptpert: C. I'. HaBamuH.
Tabmuiel 1 cxeMbl: «J[BoiiHOE
OIJIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue ceMsH
OJHOJOJIBHBIX U ABYJAOJIbHBIX
pacteHuity, « Ku3HEHHbIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN
UK MXa», «’KHU3HEeHHBIN UK
MarnopoOTHUKAY, «KU3HEHHBIN UK
COCHBD.

JlabopaTtopHasi paGora

«CTpoeHue opraHoB pa3MHOKEHHUS
BBICILINX PACTECHUI

XapakTepu3oBaTh 0COOEHHOCTH
0€cII0JIOTr0 U TIOJIOBOTO Pa3MHOXKEHHS
LIBETKOBBIX PACTCHUM.

Bb1aensaTe 0COOEHHOCTH MPOTEKaHUS

raMCeTOrcHe3a y IBETKOBBIX paCTeHHﬁ.

OrnucpIBaTh MPOIIECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBICHSTH €ro
MIPEUMYIIIECTBA 10 CPABHEHUIO

C OTUIOJIOTBOPEHUEM Y CIIOPOBBIX U
TrOJIOCEMEHHBIX

Htoro

Y9aCoB I10 TEMC

8

11

Tema «I'eHeTHKa — HayKa 0 HACJE€ACTBEHHOCTH U UBMCHYUBOCTH OPraHU3MOB»

11.1

I/ICTOpI/IH CTaHOBJICHUA
" Pa3BUTHA TCHCTUKU
KaK HAaYKH

1

HcTopust CTAaHOBJIEHUS U Pa3BUTHUS
TeHETUKH KaK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusza, T. Moprana.

Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU T€HETUKU. PabOTHI

H.K. KonsoBa, H.1. BaBuiosna,

A.H. benozepckoro, I'.JI. Kapneuenko,

PackpriBath conep:xanue TEPMUHOB U
MMOHSATHUM: TeHETHKA, I'¢H.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUU
BO3HUKHOBEHUS T'€HETHUKHU.
XapakTepu3oBaTh OCHOBHBIE ATAIIbI
pa3BUTHS TEHETUKU KaK HAYKU
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1O0.A. ®ununyenko, H.B. Tumodeena-
Pecogckoro.

JdeMoHcTpanuu

[Toprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBunos,

A. H. benosepckuid,

I'. 1. Kapneuenko,

IO. A. ®umumuenko,

H. B. TumodeeB-PecoBckuii

11.2

OCHOBHBIC TOHATHS U
CHMBOJIBI TCHCETUKH

OCHOBHBIE T€HETHYECKHE TTOHSITHS 1
CHUMBOJIbI. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHbBIC T€HbI, AIbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIA U
pPELIECCUBHBIN MPU3HAK, TOMO3UTOTA,
TeTEPO3Ur0Ta, YNCTAsT TUHUS, THOPUIBI,
reHoTun, ¢heHotur. OCHOBHBIE METO/IbI
TEeHETUKU: TUOPUIOTIOTUIECCKUH,
LHUTOJIOTUYECKU, MOJIEKYJISIPHO-
ICeHETUUYECCKHUM.

JdeMoHcTpanuu

Tabmuipl: « MeTOIbI TEHETUKNY,
«CX€eMbl CKpEeILIUBAHUS».
JlabopaTtopHasi paGora

«Ipo3oduina kak 00bEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MMOHSTHI: HACJICJICTBEHHOCTD,
HacJICJIOBaHUE, M3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIeJIbHBIC TeHBI (aJIeNn),
aJIbTEPHATUBHBIE TPU3HAKH,
TOMO3MTI0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIA PU3HAK, PELIECCUBHBIN
MPU3HAK, YNCTasl TUHUS, THOPUIBIL.
ITonb30BaThCsl TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOU

JUISL 3aIIMCH CXEM CKPEIIMBAHUS

NToro 4acos o reme
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12

Tema «BaKOHOMepHOCTI/I HaCJIeACTBCHHOCTHN)

12.1 | 3akoHOMEpHOCTH 2 MonorubpumaHOe CKpenuBaHue. PackpriBaTh conepxkaHue TEPMUHOB U
HacleI0BaHUs [IepBb1ii 3ak0H MeHiens — 3aKOH MOHSATUN: MOHOTUOPHTHOE
MIPU3HAKOB. eIMHOO00Opa3usi TMOPUIOB IEPBOTO CKpEelIMBaHue, YACTOTA IaMET,
MonorubpuHoe nokosieHus. [IpaBuno nomMmuHupoBanus. | JOMUHUPOBAHUE, PACIICTIIIEHUE
CKpELIMBaHue Bropoii 3axkon Menaenst — 3akoH IIPU3HAKOB.

pacILEIUIEHNS] TPU3HAKOB. OnuceiBaTh onbITH ['. MeHnnens
[uTonornueckre OCHOBBI 10 U3YyYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPUTHOTO CKPEILIMBAHUSI. Mapsbl IMPU3HAKOB Y TOPOXA IMOCEBHOTO.
['mmore3a ynCTOTHI raMeT. [TpuBoaUTH POPMYIUPOBKH MEPBOTO U
JdemoHcTpanuu BTOpOTo 3aK0oHOB I'. Menaens (3akoHa
[loptper: I'. Menaens. eMHO00pa3usi THOPUIOB MEPBOTO
Tabnuibl v cxembl: «IlepBblit 1 BTOPOU | TOKOJICHHUS, 3aKOH PACIIICTICHHUS
3aKOHBI MeHaers. MIPU3HAKOB) U OOBSICHSITH X
OO0opynoBanme: MOJENb LUATOJOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPALIMM 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUAOB MEPBOTO CKPELIMBAHUS U PEIIATh TCHETUYECKHE
MOKOJICHUS U paclIeTUICHUs MPU3HAKOB; | 3aJa4l Ha MOHOTHOpUHOE

CBETOBOM MUKPOCKOIT, MUKPOITpENApaT: | CKpeIUBaHUe

«dpozodunar.

IIpakTu4yeckas padora «3yueHue

pe3ynbTaTOB MOHOTHOPHUIHOTO

CKpEUIUBaHUA Y IPO30(PHUITbI»

12.2 | Ananusupyroriee 1 AHaIM3UpPYyOIIee CKPEIIMBAHUE. PackpsiBaTh conepkanue TEPMUHOB U
CKpEILIUBaHUE. [TpoMeKkyTOUHBIN XapakTep MOHSATUN: aHATU3HUPYIOLLIEE
Henonnoe HaciienoBanus. Pacuiennenue CKpEIIHMBAHNE, HEMTOIHOE
JTOMUHHUPOBAHUE IIPU3HAKOB IIPY HETIOJIHOM JTOMUHHUPOBAHUE, KOJIOMUHUPOBAHUE.

84




JTOMHUHUPOBAaHUMU.
JdeMoHcTpanuu

TaGauIbl U CXEMBI: «AHATU3UPYIOIIIEe
CKpenuBaHuey, «HenosHoe
JIOMHUHUPOBAHUEY»

CocTaBisTh CXEMbI aHAJTU3UPYIOLIETO
CKpEUIMBaHUA U PEIIaTh T€HETUYECKHE
3a1a4M Ha aHAJIM3UPYIOLIEe
CKpEIIMBAHNE U HEIOJIIHOE
JOMUHHUPOBAHKE

12.3 | JuruGpuaHoe JurubpuaHoe ckpemrBanue. TpeTuit PackpriBaTh copepxaHmue TEPMUHOB U
CKpeLIMBaHue 3aK0H MeHiensl — 3aKOH He3aBUCUMOT'O | TOHSTUI: TUTMOPUIHOE CKPELIMBAHUE,
HAaCJIEJOBAaHUS IPU3HAKOB. (beHOTUNUYECKUN pajuKall.
[uTomornueckrue OCHOBBI OnuceiBath onbITHI I'. MeHnens mo
JTUTHOPUTHOTO CKPELTUBAHUS. W3YUYEHHIO HACIEOBAHUS IBYX Iap
JdemoHcTpanuu IIPU3HAKOB Y FOPOXa IIOCEBHOTO.
[Toptper: I'. Mennens. [TpuBoIUTE POPMYITUPOBKY TPETHETO
Ta6auiel u cxeMbl: «TpeTuit 3aKkoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBUCUMOTO HACJIEIOBaHUS
O6opynoBanme: MOJCIb MIPU3HAKOB) U OOBSICHITH €TO
JUISL JEMOHCTPALX 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBaHUS [IprMeHsTh MAaTEMATUYECKUN PACUET C
MIPU3HAKOB; CBETOBO MUKPOCKOIT; MOMOILBIO (PEHOTUITMYECKOTO paIuKalia
MuKponpenapar «Jpo3zodumnay. Y METO/a IEPEMHOKEHUS BEPOSTHOCTEN
IIpakTnueckasi pabora BAPUAHTOB PACUIEIJICHUS ITPU3HAKOB Y
«M3yuenue pe3ysabpTaToB MOTOMKOB 10 ()€HOTHUITY Y T€HOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CoCTaBIATh CXEMBI TUTUOPUIHOTO
y IpO30(QUITBI» CKPELIMBAaHUA U pEIIaTh TEHETUYECKUE
3a/1a4u Ha TUTMOPUIHOE CKPELMBAaHUE
12.4 | CuennenHoe CuemieHHOE HaclleqOBaHUE MPU3HAKOB. | PacKpbIBaTh coepaHue TEPMUHOB U
HACJIEIOBaHUE Pa6oter T. Moprana. CrienieHHoe MOHSTUI: CLETUIEHHOE HACJIE/IOBAHNUE,
IIPU3HAKOB. HAaCJIEJOBAaHUE T€HOB, HAPYILIECHUE HapyIlIEHUs CUEIUICHHS TEHOB,
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XpoMocoMHasi Teopus
HACJIEJICTBEHHOCTH

CLEIUICHUS MEXIYy TeHaMHU.
XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.
JdemoHcTpanumn

[Toprper: T. Mopras.

Tab6muiibel u cxembl: « CIIETUICHHOE
HacJIEJOBaHHUE MPU3HAKOB

y Ip030(UITBD.

Oob6opynoBanme: MOJEb

JUIS1 IEMOHCTPALINU CLIETIIEHHOTO
HAaCJIEJOBaHUS IPU3HAKOB.

KPOCCHUHT'OBEP, PEKOMOUHAIIUSI TEHOB,
TEHETUYECKUE KapThl, MOPTAHUA.
[IpuBOIUTH POPMYTUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIEHHOTO
HacCJICJIOBAaHMS T€HOB U 3aKOHA
HapYIICHUS CIETJICHUS] MEXTy T€HaMH )
1 OOBSICHATH UX IIUTOJIOTHYECKHUE
OCHOBEBI.

[TepedncasiTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUU
HaCJICJICTBEHHOCTH.

PemiaTe reneTuueckue 3agaun

Ha CIICIIJIEHHOE HAcJeJOBaHNE I'eHOB U
HapyLICHHUE CUECIUICHUS MEXAY T€HaMH1

12.5

I'eneTnka mosa

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M OIIPEEJICHNUs 10JIA.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omorameTHsIN U reTeporaMeTHbIN
noJ1. ' eneTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnienoBanue
IIPU3HAKOB, CLETUIEHHBIX C IIOJIOM.
JdemoHcTpanumn

Tabaunp! 1 cxeMbl: «I 'eHeTHKa 1moJ1ay,
«Kapuortum yenoseka», «Kapuorun
npo3ouiby, «KapruoTun nTuibn

PackpeiBath conep:xkanue TEpMUHOB U
IIOHATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTI'aMETHBIN 1101,
reTepOraMeTHBIN MOJI.

OOBACHITH XPOMOCOMHBIN MEXaHU3M
ONPEIEIICHUS 110J1a Y OPTaHU3MOB.
[IprBOANTH TPUMEPHI HACIIETOBAHUS
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.
CoCTaBIATh CXEMBI CKPEIMBAHNS U
penaTh TeHETUYECKHE 3a7a41 Ha
HACJICJOBAHNUE IPU3HAKOB, CLEIIJIEHHBIX
C TOJIOM.
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[IpuBOANUTE IPUMEPHI TEHETUYECKUX
3a0onieBaHul U 1e(hEeKTOB

y OpPTraHU3MOB, CBSI3aHHBIX C MTOJIOBBIMH
XpOMOCOMaMH

12.6 | I'enoTum kax
[IEJIOCTHASA CUCTEMA

I'eHoTun kak 1eJoCTHaAs CUCTEMA.
[ImeroTponus — MHOKECTBEHHOE
JIecTBUE reHa. MHOXXeCTBEHHbBIN
amienu3M. B3aumoaencraue
HEaJJICJIbHBIX TSHOB.
KommiemeHnTapHOCTh. DnIMCTA3.
[Monmumepus.

['eHeTHUECKMI KOHTPOJIb Pa3BUTHUSA
pacTeHUN, )KUBOTHBIX U YEJIOBEKA, a
Takke (PHU3NOIOTHUECKUX MPOIIECCOB,
MOBEJICHUS 1 KOTHUTUBHBIX (DYHKIIHA.
I'eneTnueckue MeXaHU3MbI
cUMOHOreHe3a, MeXaHU3Mbl
B3aUMOJECHUCTBUS «XO35IMH — [Mapa3uT»
U «XO35TUH — MUKPOOHOM.
I'eneTnyeckue acreKkTbl KOHTPOJIS U
U3MEHEHHUS HACJIEACTBEHHOM
nH(pOpMaIKU B TOKOJICHUSIX KIETOK

1 OpPraHu3MOB.

JdeMoHcTpanuu

Talumibl ¥ cxeMbl: « MHOKeCTBEHHBIH
aJyIenu3My; «B3anmoielicTBre TEHOBY

PackpsiBaTh conepxxanue TEPMUHOB U
MOHSATHUHN: MHOKECTBEHHOE JCHCTBUE
reHa (TuieiioTponus),
KOMILJIEMEHTAPHOCTb, AIIACTA3,
MOJIUMEPHUSL.

Omnpenensatb GOpMbI B3aUMOCHCTBUS
aJUICJILbHBIX M HeaJJICJIbHBIX T'€HOB.
[TpuBOANTH TPUMEPHI TIIEHOTPOITHOTO
JICUCTBUSI T€HOB.

Pemarts reneTnueckue 3agaun

Ha B3aHMMO/JICHCTBHUE HEAJJICJIbHBIX
T'€HOB

NToro 4acos o reme

10
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13

Tema (<3aKOHOMepHOCTI/I HU3MEHYUBOCTHN»

13.1 | UsmeHuuBOCTH 1 BzaumopeiicTBre reHOTUINA U CPEBI PackpsiBaTh conepxxanue TEPMUHOB U
IIPU3HAKOB. Buibl npu popmMupoBaHUH (PEeHOTHUIIA. NOHATUI: U3MEHYHUBOCTb,
U3MEHYUBOCTH N3MeHYNBOCTB PU3HAKOB. HEHACJIEACTBEHHAs U3MEHUYHUBOCTb,

KayecTBeHHbBIE M KOIMYECTBEHHBIE HACJICCTBEHHAS U3MEHYUBOCTb.
IIpU3HaKA. Buapl N3MEHUYNBOCTH: CpaBHUBATH HEHACIEACTBEHHYIO
HEHACJIEICTBCHHAs U HACJIEICTBEHHAsA. | M3MEHYMBOCTh C HACJIEICTBEHHOM.
JdemoHcTpanumn [IprBoaNUTH MPUMEPHI KAYECTBEHHBIX U
Tabauie! 1 cxembl: «Bus KOJIMYECTBEHHBIX IIPU3HAKOB
U3MEHYUBOCTH. OpPraHU3MOB, ITPOSIBIICHUN
OGopynoBanme: KHUBbIE M TepOapHbIE | y OPraHU3MOB HEHACIIEACTBEHHOM U
DK3EMIUIAPBI KOMHATHBIX PACTEHUN; HACJIEICTBEHHOM M3MEHYMBOCTH
pucyHku (¢dotorpadun) >KUBOTHBIX

C Pa3IMYHBIMHU BUJAMH U3MEHYNBOCTH

13.2 | MoaudukanmonHas 2 MonudukanioHHas U3MEHUYNBOCTb. PackpeiBath conepkanue TEPMUHOB U
U3MEHYUBOCTD Ponb cpenpl B popMupoBanuu HNOHSTUN: MOAU(DHUKAITMOHHAS, WIH

MO (PUKAITMOHHOM U3MEHUNBOCTH.
Hopwma peakiiuu npusHaka.
BapuaumoHHBI psit M BapuallMOHHAS
kpuBas (B. Moranncen). CBolicTBa
MOAU(PUKAIIMOHHON U3MEHUNBOCTH.
JdemoHcTpanumn

TabuIbl ¥ CXEMBI:
«MoaudukamoHHast U3MEHYUBOCTHY.
O6opyaoBaHme: )XUBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHHUI;
pucyHku (potorpadun) ;KUBOTHBIX

dbeHoTUnM4ecKas, "3SMEHUIUBOCTb,
BApUAHTA, BApUALIMOHHBIN P,
BapUAlLlMOHHAsI KPUBAasi, HOpMa
pEeaKkIUu IPU3HAKA,

MOU(DUKALIAH.

XapakTepu3oBaTh CBOMCTBA
MOJAU(PUKAIIMOHHON N3MEHYNBOCTH.
[Toka3sIBaTh poOJb yCIOBUM BHEIIHEN
Cpenbl B pa3BUTUU MOIU(DUKAITMOHHOM
M3MEHYMBOCTH Y OPIraHU3MOB.
CtpouTh BapUaIIMOHHBIE PSAJIBI U
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C MpuMepaMu MOJAU(PUKAIIMOHHON
V3MEHUYUBOCTH.

JlabopaTtopHasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON N3MEHUNBOCTH.
[TocTpoenue BapuanimOHHOTO psia v
BapHUALMOHHON KPUBOW»

rpaduK KpuBOM HOPMBI PEAKIIUU
IPU3HAKOB Y Pa3JIMYHBIX OPTraHU3MOB

13.3 | 'enoTunuueckas I'eHoTHIIMUECKAs UBMEHYUBOCTb. PackpriBath coniepxaHre TEpPMUHOB U
U3MEHYHUBOCTb. CBoiicTBa Fr€HOTUITUYECKOMN MOHATUI: KOMOMHATUBHAS
KomOunatuBHas VU3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | H3MEHYMBOCTh, MYTaIlMOHHAS
U3MEHYUBOCTD M3MEHYMBOCTU: KOMOUHATUBHAS, W3MEHYHMBOCTh, KOMOMHAITUH, MyTaITUH.

MyTallMOHHAas. XapakTepu3oBaTh CBOKMCTBA
KomOuHaTuBHas ”3MEHUHBOCTb. F€HOTUIIMYECKOW N3MEHUYUBOCTH.
Merio3 1 ToJI0BOM IPOLIECC — OCHOBA OnuceiBaTh MEMO3 U MOJIOBOU MPOIECC
KOMOWHATUBHOW U3MEHYUBOCTH. KaK OCHOBY MPOSIBIEHUS Y OPTaHU3MOB
Ponbp koMOMHATHUBHOM U3MEHYHBOCTH KOMOMHATUBHON U3MEHUYHUBOCTH.

B CO3/IaHUU T€HETUYECKOTO [Toka3pIBaTh HA KOHKPETHBIX TPUMEPAX
pa3HooOpa3us B mpeaenax 0JHOTro POJIb KOMOWHATUBHON N3MEHUYUBOCTH
BUJIA. B CO3/IaHUU T€HETUYECKOTO
JdemoncTpanumn pa3Ho00Opasusi OPraHU3MOB B MpeEeIax
Tabnuibl u cxembl: «kKoMOMHATUBHAST | OTHOTO BUJA.

U3MEHYUBOCTHY, «Meno3», CpaBHUBATH T€HOTUITNYECKYIO
«Onno10TBOPEHUE U3MEHYHUBOCTH C MOJIU(PUKAITMOHHOM

13.4 | MytamonHas MyTannoHHasi U3MEHYMBOCTb. Bubl PackpriBath conep:xanue TEPMUHOB U
W3MEHYUBOCTb. MyTalWii: TeHHbIE, XPOMOCOMHBIE, MOHSATUN: MyTaIlUU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallOHHOTO VWHIYLUMPOBAaHHbIE MyTalluu. SII€pHbIE | TIOJMIUIOUINS, AaHEYIIJIOUAUS, MyTaHT,

89




npoiiecca.
DIUTECHETHUKA

Y LIUTOIUIA3MaTUYECKNE MYTALUU.
CoMaTtnyecKre 1 N0JIOBbIE MyTallUH.
[IprurHBI BO3HUKHOBEHUS MYTAIUK.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Mpouecca. 3aK0H
TOMOJIOTHYECKUX PSI0B

B HACJIEJCTBEHHOW U3MEHYNBOCTHU
(H.W. BaBunos). Buesinepnas
VU3MEHYMBOCTH U HACJIEICTBEHHOCTb.
Onucenemura u snUeHOMUKA,

POJIb dNUEHeMUYecKuUx pakxmopos

8 HACNIe008AHUU U USMEHYUBOCTU
GeHomunuyeckux npUHaKo8

Y Op2aHU3MO8.

JdemoHcTpanumn

[Toprpetsl: I'. [le @pus, B. Moranncesn,
H. 1. BaBunos.

Tabmuibl u cxembl: «['eHeTHUECKHE
3a00seBaHus YeIoBeKay, «Bubl
MYTaLAN».

OO0opynoBaHme: XUBbIE U TepOapHbIe
AK3EMILIAPBI KOMHATHBIX PACTEHU;
pucyHku (potorpadun) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH
V3MEHYUBOCTH.

MyTareHsbl.
[IpuBOIUTH MPUMEPHI MyTaALIUH,
BCTPEYAOLINXCS Y PA3HBIX OPraHU3MOB.
KnaccudumupoBars mytanuu

110 Pa3HBIM OCHOBAHUSIM.

Pasnuuate Ha n300paxeHusix (cxemax,
Ta0JIuIax ) TCHHbIE MYyTaIlUH,
XPOMOCOMHBIE ITIEPECTPOMKHU PAZHBIX
BUJIOB: JIEJICLINH, TYIUITMKAIUH,
TPaHCJIOKALIMN, HTHBEPCHH; T€HOMHBIE
MYTAallUH.

CpaBHHBaTh MEXly COOOW MyTaluu
pa3HbIX BUOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW M3MEHYMUBOCTH.
HaspiBats nprunHbl MyTanni,
BBISIBJISITh UCTOYHHUKHU (haKTOPOB-
MYyTareHOB B OKPY’KarOLIEN Cpese
(KOCBEHHO).

[TpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAIOB U
HACJIEACTBEHHON N3MEHUYUBOCTH

H. 1. BaBunoBa 1 000CHOBBIBATh €TI0
3HAYEHUE ISl IPAKTUKHU CEIIbCKOTO
XO03SIMCTBA
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IIpakTu4yeckas padora
«Mytauuu y 1po30¢puiibl (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacoB 1o Teme 6
14 | Tema «I'eHeTHKA YeT0BEKA)

14.1 | I'eneTtnka yemoBeka. 3 Kapuorun uenoseka. MexayHnaponnas | PackpeiBaTh copep:kaHue TEPMUHOB U
Mertobl nporpaMmma UcCCie0BaHus Fr€HOMa MOHSATUN: CEKBEHUPOBAHUE, KapTa
MEUIUHCKON yesioBeka. MeTo bl M3y4eHUsl TeHETUKHU | XPOMOCOMBI, MPOOAH/1, HACJIEICTBEHHbIE
TE€HETUKHU YeJI0BEKa: TeHEalIOTnYECKUi, 00Jie3HU (MOHOTE€HHbBIE, MOJUTEHHBIE,

OJIM3HELOBBIM, IINTOrCHETHYECKUH,
MOMYJISALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKUH.
CoBpeMeHHOE OIpeeIeHUE TeHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHE,
TEHOTUIIUPOBAHUE, B TOM YHCIIE

¢ nomokto [1I[P-ananu3za.
HacnencrBenHsble 3a00JI€BaHU
4yeJoBeKa. [ eHHbIe 1 XPOMOCOMHBIE
0ose3HH yelioBeKka. bone3snun

C HacCJICACTBECHHOM
MPEPACIIOIOKEHHOCTHIO. 3HAUCHHUE
MeIUIIMHCKON T'€HETUKH

B MIPEAOTBPALLICHUH U JICYEHUU
FeHEeTUYECKHUX 3a00JIEBaHUI YeJIOBEKaA.
MeauKo-reHEeTUYECKOe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KJIeTKU. [loHATHE «TeHEeTUUECKOTO

Ie€HHbIE, XPOMOCOMHBIE), METUKO-
TEHETUYECKOE KOHCYJILTUPOBAHUE,
JIOPOAOBAsi TMarHOCTHKA, aMHUOIICHTES3.
[lepeuncnaTb 0COOEHHOCTH U3YUEHUS
TEHETUKU YEIOBEKA M METO/TbI
MEJUIUHCKON T€HETUKHU.
XapakTepru30BaTh METOJIbI H3yUCHUS
TCHETUKHU YeJI0OBeKa (TeHEAIOTHIECKHH,
OJM3HELOBBIM, IINTOrCHETHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM,
MOMYJISTTUOHHO-CTATUCTUYECKHH ).
OnuceIBaTh €M, 337a94 U
JOCTHXKEHUSI MEXKTyHAPOTHOM
nporpamMmbl «['€HOM YeoBeKa.
Paznuuate Ha n300pakeHUsX (Cxemax,
Ta0JIUIax ) KapThl XpPOMOCOM
(renetnueckue, puzndeckue,
CHUKBEHCOBBIE).
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rpy3a». OTUHYECKUE aCIIEKTHI
UCCIIEJIOBaHMI B 001acTH
pPEAAKTUPOBAHUS FT€HOMA M CTBOJIOBBIX
KJICTOK.

['enetnueckue pakTOPHI MOBBIIIEHHOM
YYBCTBUTEIBHOCTH YEIOBEKA

K (pU3MYECKOMY U XUMHYECKOMY
3arps3HEHUIO OKPY’KaIOLIEH CPEebl.
I'eneTnueckas npeapacoaoKeHHOCTh
YEJIOBEKa K MaTOJIOTHSIM.
JdemoHcTpanumn

Tabauib! u cxemsel: «Kapuotun
YyesnoBekay, «MeToibl U3ydeHus
TE€HETUKHU YesoBeKa», «I eHeTnueckue
3a00JI€BaHUS YEIIOBEKAY.
IIpakTu4yeckas padora
«CocTaBiieHHE U aHAJIU3 POAOCIOBHOIN

OnurchIBaTh METOABI COBPEMEHHOTO
OTIPEICJICHUS] TEHOTUITA OPTaHU3Ma:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTHUITUPOBAHUE, B TOM YHCIIE

¢ nomopwio I11[P-ananu3a.
XapakTepru30BaTh HACIIECTBEHHbIE
3a00JIeBaHMs YeIOBEKa U 3a00JI€BaHUS
C HaCJIeACTBECHHOM
PEAPACIOIOKEHHOCTHIO.
CpaBHHBaTh TEHHBIE, XPOMOCOMHBIE
00J1e3HH YeJIoOBEeKa 1 00JIE3HU

C HacCJIeICTBEHHON
IPEAPACTIONOKEHHOCTHIO.
YcranaBnmmMBaTh B3aUMOCBSI3b MEXKITY
HACJIEACTBEHHBIMHU 32001€BaHUSIMHA

YyeJI0BEKA U UX TEHETUUECKOU OCHOBOM.

OO0O0CHOBBIBATH 3HAUEHUE MEIUKO-
TCHETHYECKOT0 KOHCYJIbTHPOBAHUS
B MIPEIOTBPAIICHUY U JICYCHUHN
HACJIEICTBEHHBIX 3a001€BaHUI
yeJIoBeKa

Nroro yacos 1o teme 3
15 | Tema «Cesiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHSTHS 1 JlomecTuKanys U CeJIeKLus. PackpeiBath conepxanne OCHOBHBIX

CCJIICKIIH

3apoKICHNUE CEIICKIIUU U
JIOMECTUKALUU. Y YeHue
H.A. Basumnosa o LlenTpax

MOHSTUN: CEJICKIUS, JOMECTUKAIIHS,
MIPUMHUTHUBHAS CEJICKIIUA,
KOMOWHATHUBHASI CENEKIIHs, COPT,
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POUCXOXKACHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHuii. Posb cenexnuu
B CO3/IaHUU COPTOB PACTEHUHN U IOPOL
*KUBOTHBIX. COpT, mOopoAa, MTaMM.
3aKOH rOMOJIOTHYECKUX PSAOB

B HACJIECTBEHHOW N3MEHYNBOCTH
H.W. BaBunona, ero 3Ha4dcHHE

JUTSL CEJIEKITMOHHOM PabOTHI.
JdeMoHcTpanuu

[Toprpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JTykssinenko, b. JI. Actaypos.
Tabmuiet u cxeMmsbl: «LleHTpbl
POUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX PACTEHHID, «3aKOH
TOMOJIOTHYECKUX PSIIOB

B HACJIECTBEHHOU N3MEHUYHUBOCTHUY.
JlabopaTtopHasi paGora
«M3y4yeHune copToB KyJbTYPHBIX
pacTeHU U TOPOJ AOMAIIIHUX
YKABOTHBIX»

opoAa, ITaMM.
[lepeuncnsaTb OCHOBHBIE 3TAMbI
pPa3BUTHS CEIICKLIUU KaK Impouecca u
HAyKH.

XapakTepu3oBaTh COJCPHKAHUE YUCHUS
H. . BaBunosa o LlenTpax
MPOUCXOXKICHUS 1 MHOTOOOpa3us
KYJIbTYPHBIX PACTCHUMU.

ITokassiBath LleHTpBI IpOMCXOXKACHUS U
MHOT000pa3us KyJIbTypHBIX PACTCHHUHN U
LleHTpbl JOMECTUKAIIUN JOMAITHUX
YKUBOTHBIX Ha KapT€ MUPA, CBSI3bIBATh
UX MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
[UBUJIN3AIAN.

CpaBHUBATH COPT, IOPOAY, LITAMM

C BUJAAMHU-POJUYAMH.

O060CHOBBIBAThH 3HAUCHUE 3aKOHA
TOMOJIOTHYECKHX PSAIOB B
HACJIEICTBEHHON U3MEHYNBOCTHU

H. . BaBunoBa 11 ceneKIIMoOHHON
paboThI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTHUKAIIUU U CO3/1aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHUI, TOPOJT
JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPraHU3MOB
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15.2

MeTtoan!
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
V3y4YECHUE U
HMCIOJIL30BAHHUE
FeHETUYCSCKUX

pecypcoB

MeTobI CeeKIIMOHHOM paboThI.
HckyccTBeHHBIN 0TOOP: MacCOBBI U
WHJMBUAYAJbHBIA. DTaIbl
KOMOWHAITMOHHOM CENEeKITUN.
HcnblTanue npou3BoauTENEH

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C TIOMOIIBIO OLEHKH (peHOTHMa
MOTOMCTBA M OTOOP TIO TEHOTHITY

¢ nomomuipto ananu3a JJTHK.
HcKycCTBEHHBIN MyTareHe3 Kak METO/I
CEJIEKIITHOHHOM pabOTHI.
PagnannonHbIil 1 XUMUYECKUT
MyTareHe3 Kak UICTOYHUK MYTalui

y KyJbTYPHBIX (HOPM OPTaHU3MOB.
Hcnonp30BaHne reHOMHOTO
pEOaKTUPOBAHUS U METOAOB
pexomOunanTHbIX JIHK amst nmomyyenus
VMCXOJHOTI0 MaTepurala JJjsl CEJICKINH.
[TonydeHnue noauIIOnI0B.
BuyTtpuBunoBas rubpuauzaimsi.
bnu3kopoICTBEHHOE CKpELMBaHNUE,
i uHOpuauHT. Heponcreennoe
CKpeITUBaHUE, UM AyTOPUJIHT.
['eTepo3uc u ero NpuYMHSI.
Hcnonws3oBaHue rereposuca

B cenekuuu. OTaanéHHas
rubpuauzanus. [Ipeogonenue

PackpsiBaTh copepkaHue TEPMUHOB U
NOHSATUI: UCKYCCTBEHHBIN 0TOOD,
IPOU3BOMTEIIHN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPELIMBAHNE, LI
UHOPUIANHT, HEPOJICTBEHHOE
CKpELIMBaHUE, WIH ayTOPUIUHT, YUCTas
JIMHUS, TeTepo3ucC (TuOpuaHAs CUJia),
T€HOMHOE PEAAKTUPOBAHUE,
HCKYCCTBEHHbBIN MyTareHes, (hakTophbl-
MyTAareHsl, NOJUILJION b, OTAATEHHAS
ruOpuau3ainsi, CeKBEHUpOBaHUE.
XapakTepu30oBaTh OCHOBHBIE METO/Ib
CEJIEKLIUU PACTEHUI U )KUBOTHBIX:
UCKYCCTBEHHBIA OTOOD U
rUOpUIN3ALINIO.

CpaBHHBaTh MacCOBBII HCKYCCTBEHHBIM
0TOOp ¢ MHAUBUYAJIbHBIM, TOKA3bIBATh
UX 3HAYECHUE JIJISl CENeKLIUN
KYJIbTYPHBIX PACTEHUHN U JOMAITHUX
YKUBOTHBIX.

[TpuBOAUTH KOHKPETHBIE IPUMEPHI
OTJANEHHON THOPUAN3AIUH B CEJICKIIHH.
OnuceiBats onwIT I'. [[. Kapneuenko

0 MPEOI0JICHUIO OeCTUTIOAuS
MEXBUJOBBIX THOPUJIOB.

Paznuuate Ha n300paxeHusx (cxemax,
TabIUIaX) Y OTAEIBHBIX
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Oecrutoaus MEKBUIOBBIX THOPHIOB.
JlocTrKeHus1 CeJIeKUMN PaCTEHUU 1
KUBOTHBIX. «3€1E€HAS1 PeBOIIOYUSLY.
CoxpaHeHUE U U3YyUYCHUE TEHETUUECKHUX
pPECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUAKWX POAWYEHN JJIsl CO3AaHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasierue
2eHemUYecKuUMU pecypcamu
CelbCKOXO3AUCMBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEJIsX
VAVUULEHUSL CYUWeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KDOCCOB, 8 MOM
yucie ¢ NpUMeHeHuemM CO8PEeMEHHBIX
Memo008 HaAYHUHBIX UCCAe00B8AHULL
nepeoosvix uoell U nepcneKmuHbixX
MEeXHON02U.

JdemoHcTpanumn

[Toprpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kapnieuenko,
H. bopnoyr, 1. K. benses.

Ta0auiel 1 cxeMbl: « MeToabl
cenexuny, «OTaanéHHas
rubpuanzanusy, «MyrareHes.
JlabopaTtopnas paGora

«M3yueHue METO1I0B CENEKIUU

MpPEACTABUTENICH KOHKPETHOIO COpTa U
MOPO/JIbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKHN, HEOOXOUMBIC YETIOBEKY.
XapakTepu30oBaTh POJIb CENEKIUN

B 00€CIeYeHUH MPOI0BOJIBCTBEHHON
0€30MacHOCTH YEJI0BEUYECTRA.
[IpuBOINTH KOHKPETHBIE IPUMEPHI
JOCTUKEHUN CENEKIINU KYJIbTYPHBIX
pacTEeHUI U IOMAIIIHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTuyeckasi padora
«IIpuBrBKa pacTeHUIN.
Jrckypcusi «OCHOBHBIE METOBI U
JOCTH>KEHHSI CEJIEKIIMN PACTEHUN 1
YKUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepmy,
COPTOUCHBITATENbHBIN y4aCTOK,

B TEIJIMYHOE XO3S1CTBO,

B JIaOOPATOPUIO arPOYHUBEPCUTETA UITH
HAy4HOI'O LEHTPA)»

Htoro

YacoB 110 TEME 4

16

Tema «BHOTEXHOJIOTUA U CHHTETHYE

cKasi OMOJIOTHs»

16.1

buorexHosiorusa kak 1
HayKa U OTpacib
MPOU3BOJICTBA

OOBEKTHI, UCTIOIB3YEMbIC

B OMOTEXHOJIOTHH, — KJIETOYHBIC U
TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTePUCTUKA.
TpaauimonHast OMOTEXHOJIOTHS:
xJieborneueHmne, MoIy4eHmue
KMCJIOMOJIOYHBIX MPOJYKTOB,
BUHOJIeTue. MUKpOOHOIOTrnyecKuit
cuaTe3. OOBEKTHI
MUKPOOHUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoacTBO Oenka, aAMUHOKHCIIOT U
BUTAaMHUHOB.

JdemoHcTpanumn

Tabauns! u cxeMsl: «Mcmons3oBanue

PackpsiBaTh copeprkanie TEPMHUHOB U
MTOHSITHI: OMOTEXHOJIOTHS,
TpaJNIIMOHHAS OMOTEXHOJIOTHS,
MUKPOOMOJIOTUUECKHUIN CHHTE3,
MUKPOOHOJIOTHYECKAst TEXHOIOTHSI.
[TepeuncrnsaTh HanpaBIeHUS
OMOTEXHOJIOTHH, IIEJTU U 3a]a4H,
CTOSIIHME TIepe]] ONOTEXHOJIOTHUEH.
XapakTepru3oBaTh OOBEKTHI,
UCTIONIb3yeMbIe B OMOTEXHOIOTHH, —
KJIETOYHBIE ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIE METOIBI
TPaJAUIIMOHHON OMOTEXHOJIIOTUH 1
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MUKpPOOPTraHU3MOB B IIPOMBIIIEHHOM
IIPOU3BOJICTBEN.

JlabopaTtopHasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTu4yeckas padora
«ITonmyyeHre MOJIOUHOKHCIIBIX
IPOTYKTOBY.

Jkcekypeus «buorexHonorus —
Ba)KHEMIIasl MPOU3BOIUTEIbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHIECKOE
MPOU3BOJICTBO)»

JOCTHKEHUS MUKPOOHUOJIOTHUECKOMN
TEXHOJIOTHU.

OO0O0CHOBBIBATH 3HAUYEHHE
OMOTEXHOJIOTHH

JJIS CEIbCKOXO03SIMCTBEHHOT'O
MIPOU3BOJICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETUYECKOM
OMOJIOTHH

Co3zniaHre TeXHOJOTUi 1
WHCTPYMEHTOB LIEJICHANIPABIEHHOT O
U3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIBIO MTOTYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJZIepKaIINX HE BCTPEUAOIINEC

B IIPUPOJe OMOCUHTETUYECKUE MYTH.
Knerounas unxxenepus. Metobl
KYJIbTYPbI KJIETOK U TKAHEW PACTCHUH U
#uBOTHBIX. Kprobanku. Comatnyeckas
rUOpUIU3ALMS U COMAaTUYECKUMA
sambOpuorenes. Mcnonb3oBanue
rarionJI0B B CEJIEKIUU PACTEHHM.
llonyuenue MOHOKIOHAILHBIX AHMUMEIL.

PackpriBaTh copepkaHue TS PMHUHOB U
MOHSATUH: KJIETOYHASI HH)KCHEPHS,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJbTYPBI KJIICTOK M TKaHEH,
TOTUIIOTEHTHOCTD, TUTFOPUIIOTCHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHATHHOE
Pa3MHOYKEHHE PaCTCHHI, COMaTHYECKast
TUOpUIN3AIINS, TAIJIOU B, THOPHUIOMBI,
MOHOKJIOHAJIbHBIE U TTOJIMKIOHAIbHEIC
aHTHUTEIIa, METOJT TPAHCIUIAHTAIIUH S/AED,
KJIIOHUPOBAHHUE.

XapakTepu3oBaTb OCHOBHBIE
HaIlpaBJICHUS CHHTCTHYECKOU
OumoJIoruy.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX aHmumerl

6 meouyune. ICKyCCTBEHHOE
OIJIOIOTBOPEHUE. PEeKOHCTPYKIIUA
ANIEKIETOK U KJIOHUPOBAHUE
YKUBOTHBIX. MeTO/ TpaHCIIaHTALlUU
AAEp KIETOK. TexHono2uu
0300pOGIeHUS, KYTbMUBUPOBAHUS U
MUKDOKIOHATILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JdeMoHcTpanuu

Tabmuie!l U cxeMmbl: «Knerounas
WHXECHEPUSI»

OnuceIBaTh Ha KOHKPETHBIX MpUMEpax
METO/Ibl KJIETOYHOU UHKEHEPUHU.
[IpuBOIUTE IPUMEPHI UCTIOIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJUKJIOHAIbHBIX
AHTHUTEJI B MEJUIIMHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH JIJISI CEIBLCKOTO XO3SHMCTBA U
MeTUITTHBI

16.3

XpOMOCOMHas U
TE€HHAsl UHKECHEPUS

XpOMOCOMHAasI U T€HHAs] UHKEHEPUSI.
HckyccTBEHHBIN CUHTES3 T'€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Co3z0anue mpanceennwix
opzanuzmos. J1oCTuxkenus u
MIEPCIIEKTUBBI XPOMOCOMHOW U T€HHOU
WHXEHEPHH. DKOJIOTHYECKUE U
ATUYECKHE TPOOIEMbl TEHHOU
VHXCHEPUH.

JdemoHcTpanumn

Tabmuibl u cxembl: «['eHHAs
VHKECHEPUS

PackpbiBaTh copepkaHre TEPMUHOB U
MOHSTUH: TCHHAS MHXCHEPHUSI,
PECTPUKIIMOHHBIC PHIOHYKIICA3hI
(pecTpuKTasbl), JIUMKHAE KOHIIHI,
TUTa3MUJIBI, PECTPUKIIUS, TUTUPOBAHKE,
TpaHcpopmarlysi, CKpUHUHT,
TpaHCTEHHbIE (TE€HETUYECKH
MOU(DUITIPOBAHHBIE) OPTraHU3MBI.
OnuceIBaTh METOIBI PEITPOYKTHBHOTO
U TePaNeBTUUECKOTO KJIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
TeHETUYCCKON NHKCHEPHUH.
XapakTepru3oBaTh JOCTH)KEHUS TEHHON
UH)XCHEPHUH.
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OueHnBaTh HKOJIOTHYECKUE U
ATUYECKHUE MPOOJIeMbl KIIOHUPOBAHUS U
CO3/1aHUs TPAHCTEHHBIX OPraHU3MOB,
MEPCIIEKTUBBI PA3BUTHUSL XPOMOCOMHOM
Y TEHHOM UHXCHEPUH

16.4

MenunmHckue
OMOTEXHOJIOTUH

MeaunuHCcKre OMOTEXHOJIOTHH.
Ilocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memab6onomnuiil ananus,
2eHOYEeHmMpUYeCcKUll AHAIU3
npomeoma yenosexa 0jisi OYeHKU
COCMOosAHUS €20 300POBbAL.
Hcnonvzosanue cmeonosuix Kiemox.
Tapeemnasa mepanus paka.
3D-b6uounsicenepus ons pazpabomku
@DYHOAMEHMAILHBIX OCHOB
MEOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHell couemaHnuem
MEeXHON02ULl MPEXMEPHO20
ouonpunmunea u ckagg@onrounea
0J151 peutenus 3a0a4
NepPCOHATUZUPOBAHHOU MEOUYUHD.
Co30aHnue 8eKMOPHBIX 6aKYUH C YeNblo
obecneyenusi KOMOUHUPOBAHHOU
s3awumsl om 6030youmeneti OPBU,
ycmanogenue MOJeKYIAPHbIX
MexXanu3mos QyHKYUOHUPOBAHUS]

PackpsiBaTh copeprkaHne TEPMUHOB U
MOHATHN: MEIULINHCKAs
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHaJIN3, TCHOLEHTPUYECKUI aHaJIN3,
IIEPCOHAIU3UPOBAHHASA MEINILIVHA,
pereHepaTuBHas MEAULMHA.
XapakTepu3oBaTh METO/IbI
MeTab0JIOMHOTO U T€HOLIEHTPUUECKOTO
aHaJIM3a; UCII0JIb30BAaHUE CTBOJIOBBIX
KJ1eToK; [IL{P-nquarnoctuky; TapreTHyro
TEpamuIo paka
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PHK-coodeparcawux eupycos,
8bI3bIBAIOWUX 0CODO ONACHbIE
3a60/1e6aHUSA YETIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIIACC

Ne Hanmenosanue KoanuyecTBo OcHOBHBIE BUJDLI IeITEILHOCTH
- IIporpamMHuoe coaep:xanue
n/n pasie/i0B U TEM 4acoB porp P 00y4JaAIOIIUXCS
Y4eOHOro npeamera
1 | Tema «3apoxkaeHue U pa3BUTHE IBOJTIOIMHOHHBIX NIPEACTABJICHUI B OMOJ0THH»
1.1 | DBosmrormonHas 1 OBomtonimoHHas teopus U. JlapBuna. PackpriBaTh copepxaHue TEPMUHOB U

teopus Y. /lapBuna

[Ipenmnoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHAast
nestesibHOCTh Y. /lapBrHa.
JdeMoHcTpauu

Iloprpetsl: Apucrorens, K. JInnnen,
K. Bb. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauibl u cxembr: «CucTema KUBOU
npupozsl (1o K. JInnuero)»,
«JlecTHUIIA KUBBIX CYILIECTB

(o Jlamapky)», «MexaHnuzm
(dhopMHUpOBaHUS TIPUCTIOCOOTICHUN

y PacTeHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapupyta nmyremectsus U. Jlapsunay,
«Haxonxu Y. [TapBuna

MOHSATUN: KPEAIMOHU3M, BU/I,
cucTeMaTvka, OMHapHass HOMEHKJIATypa,
MCKYCCTBEHHAsl CUCTEMA
KJIaCCU(PUKALIMU OPTaHNU3MOB,
MCTOPUYECKUI METOJ, TapBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMmnenokia, Jlykperus
Kapa, JIx. Pes Ha pa3BuTHE XKUBOMI
PUPOJIBIL.

OuenuBarts Bkiajg K. JInaues

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISAIbI HA BUJI U
sposmonuio K. Jlunnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnueckn oneHnBaTh
KPEAILMOHUCTCKUE B3TJISIJIbI HA )KUBYIO
IPUPOLY.

[lepeuncnsaTh KyJabTypHO-UCTOPUUECKUE
U €CTECTBEHHO-HAYUYHbIE IPEANOCHIIKH
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MOSIBJICHUS 3BOJIFOLIMOHHOM TEOpUHU

Y. /{apBuna.

OnuceIBaTh pojib HCTOPUYECKOTO
METOJA.

N3narate CyniHOCTh 3BOJIOLIUOHHOMN
teopuu Y. [lapBuHa.

HasbiBaTs ocHOBHBIE akThl OHorpadun
Y. JlapBrHa u 3Tansl CO34aHUS UM
HBOJIIOLIMOHHON TEOPUHU

1.2

JBrKy1me Criibl
SBOJIIOIIMY BUIIOB
no Y. Jlapsuny

JIBMOKyTIIE CUITBI BOJTIOIINY BHJIOB
o Y. JlapBuHy (BbICOKasI
WHTEHCHUBHOCTh PA3MHOXKEHUS
OpPraHU3MOB, HACJIEICTBEHHAs
M3MEHYHBOCTh, O0pHOa

3a CyIlleCTBOBaHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBINU 0TOOD).
JlemoHCcTpanun

IMoptper: Y. [lapBuH.

Tabauiet 1 cxembl: «Dopmbl 6O0PHOBI
3a cyuiectBoBaHuey, «Ilopomas
roiy6eit», «MHorooOpaszue
KYJIBTYPHBIX (HOPM KaImyCThD»,
«ITopombpl TOMaNTHUX KUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. Jlapuny)», «Cxema
COOTHOIICHHSI IBYDKYIITUX CHJT
HBOJTIOIUN

PackpeiBaTh copiepkaHie TEPMUHOB U
MIOHSITUIA: HACJIEICTBEHHOCTb,
U3MEHYUBOCTbD, HCKYCCTBEHHBIM OTOOD,
60opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOP.

N3narath CynHOCTb yUeHUs

Y. lapBuHa 00 HCKyCCTBEHHOM OTOOPE.
XapakTepru30BaTh JBUKYIIUE CHIIBI
IBOJIIOLIUY BUJIOB 10 [lapBHHYy.
[TpuMeHSTh 3HAHHS O JIBMKYIITUX CHIIAX
9BOJTIOIIMY BUJIOB 110 J{apBUHY

TUTs1 OOBSICHEHUSI MHOTO0Opa3us BUIOB,
TIOPOJT TOMAIITHUX KUBOTHBIX M COPTOB
KYJIbTYPHBIX PaCTeHUH
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1.3

dopmupoBaHue
CUHTETUYECKOM
TEOPHUH IBOIIOLUU

OdopmieHre CHHTETUYECKON TEOpUU
sposronnu (CTD). HelttpanbHas
Teopus 3BoJitoli. CoBpeMeHHas
HBOJIIOLIMOHHAS] OUOJIOTHSL.
3Ha4YeHHE IBOIOLUOHHON TEOPUHU

B (hopMUPOBAHUM €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUPA.
JdeMoHCcTpauu

IToptpersl: C. C. UeTBEpUKOB,

N. U. lImansraysen, x. Xonaenx,
J1. K. benses.

Tabauibl 1 cxembl: «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKOU TeOpuu
ABOJIIOLIIY

PackpbiBaTh copepkaHne TEPMUHOB U
HNOHSTUN: TAPBUHU3M, MyTallUH,
MYyTAllMOHHBIN ITPOLECC.

OOBSICHATH NPUYMHBI KpU3UCA
JapBUHU3MA.

OO0O0CHOBBIBaTh 3aKOHOMEPHOCTb
TpaHcopmalu JapBUHU3MA

B CHHTETUYECKYIO TEOPHUIO IBOJIIOLINU
(CTI).

H3narats ocHoBHBIE OJT0XKeHUST CTD.

OuenuBath Bkaan I'. [le @pusa,

C. C. YerBepukona,

N. U. llImansraysena, /. K. bensena
B popmupoBanue CTD.

OuenuBatb 3HaueHue CTO

B (h)OpPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPa

Nroro vyacos no teme 4
2 | Tema «MuKpO3BOJTIOUUSA U €€ Pe3yJIbTAThD)
2.1 | Drambl 3 [Tonynsauus kak 3eMeHTapHas PackpbiBath copepkanrne TEPMUHOB U
HBOJIFOLIMOHHOT O eauHuLa >Botonu. CoBpeMEHHbIE MOHSATHUIN: MUKPO3BOJIIOLIUS,
npoIiecca: METO/Ibl OILICHKH T€HETHYECKOTrO MaKpO3BOJIIOIUS, MyTallUH, MTOMYJISIINS,
MHUKPO3BOJIFOLUS U pa3zHo00pa3us U CTPYKTYPhI KOMOHWHAIIUU T€HOB, TeHO(OH,
MaKpO3BOJIFOLIHSL. nonyssinuid. i3menenne reaodonga 3JIEMEHTAPHOE 3BOJIFOIIMOHHOE SIBJIEHUE.
[Hommynsiuums — MOMYJISIIUY KaK 3JIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIOLMIO KaK
AJIeMEHTapHast ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH ATarN MOSABJICHUS MPUCTIOCOOIEHUHN U

CAHNHUIIA OBOJIIOI NN

IFCHCTHUYCCKOI'O PaBHOBCCHA

BUJI000pa30BaHMUs.
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Jlx. Xapau, B. BaitnOepra.
JdeMoHCcTpauu

Tabnuiel 1 cxembl: «MyTallMOHHAS
U3MEHUMBOCTHY, «Ilomynaimonnas

CTPYKTypa Bua», «Cxema MposiBICHUS

3aKoHa Xapau—BaitHOepray.
JlabopaTopHas padora

«BbIsIBIIEHHE U3MEHUUBOCTH Y 0OCOOeH
OJHOTO BUA»

XapakTepu3oBaTh MOMYJISIUIO0 KaK
AJIEMEHTAPHYIO €IUHUILY SBOJIIOIUU.
[lepeuncnsaTe npu3HAKU UACATBHOM
MONYJISIITUN U OOBSICHATH YCIIOBHUS
BBITIOJIHEHUA 3aKOHA XapIh—
BaiinGepra.

[TpUMEHSTh UMEIOIIMUECS 3HAHUS

J1s1 OOBSICHEHUS IPUYMH U3MEHYUBOCTU
y 0cobeil 0JHOTO BUAA

2.2

DOnemeHTapHbIe
(haKTOPBI HBOTFOITUU

DnemeHTapHbIe GAaKTOPHI (ABIKYIINE
CHJIBI) DBOJIIOIIUU. MyTaIimoOHHbIN
nporecc. KomOnnaruBHas
U3MEHYUBOCTD. Jlpeii¢ TeHoB —
Clly4ailHble HEeHANpPaBJICHHbIE
VM3MEHEHHMS 4acTOT aJIeNnen

B nonyanusax. I¢GGeKT ocHOBaTeNs.
Dppexm 6ymulLiouH020 20pabILUKAL.
CHudicenue 2enemuyecko2o

PA3H0006pa3us: NPUYUHbLL U CLeOCMBUSL.

IIposenenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX HONYIAYUSIX.
Murpannn. U305 nomynsiuin:
reorpadudeckas (MpOCTPaHCTBEHHAS),
Oounonornyeckas (penpoayKTUBHAS).
JdeMoHCcTpanuu

IToptpersl: C. C. UeTBEpUKOB,

. Maiip.

PackpbiBath copepkanrue TEPMUHOB U
IIOHSATHN: MYTAIllMOHHBIN IPOLIECC,
KOMOHMHATHBHAS U3MEHUYUBOCTD,
NOMYJISIIUOHHBIE BOJIHBI, JIpeii() TeHOB,
MUTPAIUH, U30JISIHS, reorpaduueckas
(mpocTpaHCTBEHHAS ) U30JISIITHSA,
ouoJsioruyeckast (pernpoayKTUBHAs)
u30sIus, 3P deKT ocHoBaTeNsA, dPPEKT
OyTBUIOYHOTO FOPJIBIIIKA.
XapakTepu3oBaTh AIeMEHTapHbIE
(bakTOpsI (ABMKYIIHE CUITBI) SBOJTIOIINN.
Onenusats Bkiaja C. C. YeTBepukosa,
. Maliipa B pa3BUTHE 3BOJIOIIMOHHOTO
YUCHUS.

OOBSICHATH MPUYMHBI HEHAITPABIEHHOT'O
NENUCTBUS DJIEMEHTAPHBIX
HBOJIIOLIMOHHBIX (PAKTOPOB.

[IpuMeHsATh UMEIOIIMECs 3HAHUS
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Tabnuiel U cxeMbl: «JIBUKyIIIHE CUITBI
SBOJIIOLHMNY, « IKOJIOTHYECKAs
V30U TIONYJISILIUKA CEBAHCKOM
dopenny», «I'eorpaduueckas U30IAUL
JMCTBEHHHUIIBI CHOUPCKON 1
JIMCTBEHHUIIBI JAYPCKOM,

«HOHYJI}ILII/IOHHBIC BOJIHbI YMCJIICHHOCTH
XUIIHHUKOB U KCPTB»

0 JBHKYILMX CHJIAX 3BOJIIOLIMH
JUTs1 OOBbSICHEHUS IPUYUH Pa3HOOOpa3ust
reHo(oH1a MOMyJISILUI OHOTO BUA

2.3

EcrtecTBeHHbIM
oTbop —
HAMPaBJISIOIINT
(dhakTOp IBOIIOIHH

EcTecTBenHsbIit 0TOOp —
HaIpaBJsSoMUi (aKTOp SBOJIOLHUU.
®dopMBbI €CTECTBEHHOTO 0TOOpA:!
JBIDKYITUN, CTAOUITU3UPYIOIIHH,
pa3phIBarOILMN (AU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIMATBHOTO OBEICHUS
KUBOTHBIX.

JlemoHCcTpanun

TaOmune! ¥ cxeMbl: «CxeMa IeiCTBUSI
€CTECTBEHHOT0 0TOOpa», «Dopmbl
OOpBOBI 32 CYIIECTBOBAHUEY,
«BaycTpranbHbIi METAHU3MY,
«7KuBbI€ UCKOTIAEMBIEY

PackpbiBaTh copepxaHne TEPMHUHOB U
MOHSTUH: €CTECTBEHHBIN 0TOOD,
JIBUKYIINI 0TOOD, CTAaOMIN3UPYIOIINN
0oTOOp, pa3peIBaIONIUi 0TOOP, TTOJIOBOM
oTbop.

XapakTepru30oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIKYIIYIO M HAITPABJISIFOIIYIO CHITY
IBOJTIOLINAH, €TO (POPMBI.

Paznuyats popmbl ecTecTBEHHOTO
0oT0Opa B MOMYJISIIHSIX, TPUBOIUTH
MPUMEPHI ICUCTBUS B TIOMYJISIIASIX
¢dbopM ecTeCTBEHHOTO 0TOOpa.
OOBSACHATH PEINOCHUIKH JTSI JCHCTBYS
JBIDKYIIEH U CTaOUIIM3UpYIoIIei hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (POPMBI €CTECTBEHHOTO
oT0opa, 1eJaTh BEIBOJIBI HA OCHOBE
CPaBHEHHH.
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[TpuMeHsTh UMEIOIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TUTs1 OOBSICHEHUS TTPOIIECCOB,
MPOUCXOSIINX B MOMYJISIIIUSIX BUOB
OpTaHHU3MOB

24

[Tpucnocob6seHHOCTD
OpraHU3MOB KakK
pe3ynbTaT
MUKPO3BOJIIOIUU

[TprcnocoO0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIOLIMH.
BozHnukHOBeHuE npucnocobieHuit

y opranu3moB. ApoMopho3bl U
uanoanantauuu. [Ipumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB:
Mopdonoruueckue, GU3n0I0ruIecKue,
OMOXMMHUYECKHE, IOBEIEHYECKHE.
OTHOCUTENBHOCTD MPUCTIOCOOTICHHOCTH
OpraHU3MOB.

JeMmoHCcTpanumn

TabauIbl ¥ CXEMBI:
«IToxpoBuTENIBECTBEHHAS OKpACKA
KUBOTHBIX», «[Ipexynpexaaromnias
OKpacKa KUBOTHBIXY,
«DU3HOJIOTUUECKHE aIallTallun,
«IIpucnocobIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTDY.
O6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMY HACEKOMBIX; Uydesa MTULl U
3BEpeil ¢ MpuMepamMu pa3IuuHbIX
MPUCTIOCOOTICHUH.

PackpriBaTh comepikanne TepMUHA
IPUCIIOCOOTICHHOCTh OPTaHN3MOB
(amarrranust), apomopdo3,
UAMOATANTaIIHS.

[TprBOIUTH KOHKPETHBIE IPUMEPHI
MIPUCTIOCOOICHNU OPTaHU3MOB
(Mopdonorudeckue, GU3NOIOTHIECKHE,
OMOXHMHYECKHE, IIOBEJICHUYCCKHUE).
OOBSICHITh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOICHU Y OPTaHU3MOB.
[TpuBOIUTH TPUMEPHI apOMOPGO30B U
WJIN0ATANTAlNN Y PACTEHUHN U
KUBOTHBIX.

OOBACHAITH POJIH APOMOP(PO30B

B OCBOCHHMH OPTaHU3MaMH1 HOBBIX CPEJT
oOuTaHUS.

OOBSACHATD POJTb UANOATANTAIIAN

B MIPUCTIOCOOJICHUH OPTaHU3MOB

K KOHKPETHBIM YCIIOBHSIM CPEJIbI.
Jloka3pIBaTh OTHOCUTEILHBIN XapaKkTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
IPUMEPHI OTHOCUTEIHHOCTH aJ[aNTaIui.
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JlabopaTtopHasi padora
«IIpucnocobyeHust OpraHu3MOB U UX
OTHOCHTEJbHAS 11eJIeCO00Pa3HOCTDY.
JlabopaTopHas padora

«M3yuenne apomop(}o30B u
WIM0AANTAlNN Y PACTCHUH U
KUBOTHBIX)

PackpbIiBaTh 3HaUECHUE TBUKYIIUX CHII
3BOJIIOLIUU B (HOPMUPOBAHUU
MPUCTIOCOOJICHHIA

2.5

Bun, ero kpurepuu u
CTPYKTypa

Bupn, ero kpurepuu u CTpyKTypa.
JleMmoHCcTpanumn

Tabauimst u cxembl: «Kputepuu Bunay,
«Buapl-nBoiiHukn», « CTpyKTypa BUIa
B IIPUPOJE.

O6opynoBanme: repbapun pacTeHUI;
KOJUIEKI[UM HACEKOMBIX; Yydesa NTULl U
3BE€pEU pa3HbIX BUIOB.
JlabopaTopHas padora

«CpaBHEHHE BUIOB

110 MOP(HOJIOTUYECKOMY KPUTEPHUIO»

PackpbiBaTh conep:kaHie TEPMUHOB U
MOHSATUH: BUJ, KpUTEPUU BUJIA,
nouMopdu3M, BUJIbI-IBOMHUKH, apeal,
AKOJIOTUYECKAsT HUIIA, TTOIYJISIITHS,
BUJIOBOM KapUOTHUIT, KOCMOIIOJIUTHI,
SHIEMUKHU, TOABUIbI, IKOTHIIHI.
XapakTepru3oBaTh KPUTEPUU BH]IA
(Mopdosiornyeckuii, reHeTUYECKUM,
OMOXUMHUYECKUM, reorpapuIecKuid,
HKOJOTHYCCKUN, ONOXMMUYCCKHI).
O0BACHATH HEOOXOIUMOCTH
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJISl ONIPEACIICHUS BUIOBOM
MPUHAIJICKHOCTH OpraHu3Ma.
[IepeuncnsaT OCHOBHBIE
BHYTPHUBUOBBIE TPYIIITUPOBKH.
OOBACHATH NPUYKHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJTUTUTTUYECKUX BUIOB.
CpaBHUBaTh BUJIBI 10
MOP(OJIOTUYECKOMY KPUTEPHUIO
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2.6

BunooOpa3zoBanue kak
pe3yabTar
MHUKPO3BOJIIOIUH.
CBs3b
MUKPO3BOJIIOIUU U
SIIUIEMHUOJIOTUH

BunoobpaszoBanue kak pe3yiabTaT
MHKPO3BOJIIOLMH. M305msamus —
KJIF0YeBOH (hakTOp BUI000pa30BaHUSI.
[Tytu u cnoco6s1 BuA000Opa30BaHUs:
ayutonaTpudeckoe (reorpauaeckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOEL),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuan3anus). JmureapHocTh
ABOJTFOIMOHHBIX TPOIECCOB.
Mexanu3mbl (GOPMUPOBAHUS
OMOJIOTHYECKOTO pa3HO0Opa3usl.
Pounb 3BOMIOIIMOHHOM Onosoruu

B pa3paboTKe HAYYHBIX METO/IOB
COXpaHEeHUs1 OMopa3zHO0Opa3usi.
MUKpOIBOTIOIHS U KOIBOJTIOTIHS
Mapa3uToOB U UX X0351eB. MeXaHU3MBI
(dhopMHUpOBaHUS YCTONIMBOCTH

K aHTUOMOTHKAM U CIIOCOOBI 00PHOBI
C HEN.

JdeMoHcTpanuu

Tabauiel u cxembl: «CriocoObl
BHUI000pa3oBaHus», «I eorpaduueckoe
BUI000pa30BaHue TPEX BUIOB
JIAHBIIIENY, « DKOJIOTHYECKOE
BUI000pa30BaHuEe BUOB CUHUID),
«ITomunouel pactenuit», «KamycrHo-
pEeeUHBIN THOPUIT.

PackpeiBath conepxanne TEpMUHOB U
NOHATUI: BUA0O0Opa30BaHUE, N30,
KODBOJIFOIUS.

XapakTepu3oBaTh BUJ000pa30BaHUe
KaK pe3yabTaT MUKPO3BOJIIOLUH.

OOBSACHSTH POJIb U3OJSLIUU
B 00pa30BaHUM HOBBIX BUJIOB.

XapakTepu3oBaTh pa3InvyHbIle CIIOCOObI
BUJ1000pa30BaHus (AJTONATPUIECKOE,
CHUMITATPUYECKOE).

[TpuBOANTE KOHKPETHBIE IPUMEPHI
BUJIOB, 00Pa30BABIIUXCS PA3TUIYHBIMU
croco0amu.

[TpumeHsTh 3HaHUSI CIOCOOOB
BU1000pa30BaHus [l OObSICHEHUS
IPUYUH MHOTO00pa3usi BUJOB.
OOBSCHITH BOBHUKHOBEHHE
YCTOMYHUBOCTHU IMATOTEHOB

K aHTUOMOTHKAM
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O0opynoBanme: repbapun pacTeHHI
OJM3KUX BUI0B, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacos o teme 14
3 | Tema «Makpo3Bo/IIOIUSA U €€ Pe3yIbTAThD)
3.1 | MakpoaBotonusi. 1 Metoabl n3ydeHHs: MAKPOIBOJIIOLINH. PackpeiBath conep:kanue TEPMUHOB U
[TaneonTonornueckne ITameoHTONOrNYECKUE METOBI IIOHSATHN: MAaKpPOIBOJIIOLIMS
METO/bI U3YUCHUS u3ydeHus sBomonuu. Ilepexonnsie (punorenes), nepexoHslie HOPMBI,
IBOJIFOLIUU (bopMbI U (PUTOTEHETHUECKUE PSIIBI (dunoreHeTHYECKUE PAIBI,
OpraHU3MOB. IIaJICOHTOJIOTUSI.
JleMoHCTpanun XapakTepu30BaTh MaKpOIBOIIOLHUIO KAK
TaOauis! ¥ cxembl: Ha/IBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DuOreHeTUYEeCKUN P JIOIAIN, KPYITHBIX TAKCOHOMUYECKUX €IUHMLI.
«ApXxeonTepukcy, «3Bepo3yobie OOBACHITH 3HAUCHUE
amepby, «Crerouedansy, NaJIEOHTOJIOTMYECKUX UCCIIEI0BAaHNN
«Punno¢puteny, «CeMmeHHBIE JUTSL IOJTy4eHUsl PaKkTOB IBOJIIOIUU
MAITOPOTHUKI. OpPraHU3MOB.
OOopyaoBaHHe: KOJUIEKIIUH, IIpuBOAUTHL IPUMEPHI OPraHU3MOB,
repbapuu, MyJIsKH HCKOITA€MbIX OTHOCSIIIMXCS K IEPEXOAHBIM (popMaMm.
OCTATKOB OPIaHU3MOB Ha3ssiBaTh rpynnsl OpraHu3MoB,
JUIS1 KOTOPBIX BOCCTAHOBJICHBI
bunoreHeTUYECKUE PSIBL.
CpaBHHBaTh POLECCHI
MaKpO3BOJIFOLUU U MUKPO3BOIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaguueckue MeTobl u3ydeHus: | PackpbiBaTh cojiep:kaHue TEPMUHOB U
METO/IbI U3yUYEHUS sBostonu. CpaBHEHHUE (DIIOpHI U HOHSATUN: Ororeorpadust, SHAEMUKH,
IBOJIFOLIUU (bayHbI MATEPUKOB U OCTPOBOB. PEJHMKTHI.
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buoreorpaduueckue o61actu 3emiin.
Buabl-sHIeMUKH U PETUKTHI.
JleMmoHCcTpanun

TabauIbl ¥ CXEMBI:
«buoreorpaduueckre 30HbI 3eMIHY,
«JIpeti KOHTUHEHTOBY, «PETUKTHI.
Oo0opynoBanme: repbapuu; KOJUIEKIUH
HaCEKOMBIX

OOGO0CHOBBIBATH 3HAYCHHE
ounoreorpaduu 11 U3yICHUS
HBOJTIOITUU OPTaHU3MOB.

[lepeuncnsath Ouoreorpaduyeckue
obnactu 3eMiid U OOBSICHATH PUIHHBI
WX BBIICTICHUSI.

CpaBuuBath Giopy u (hpayHy MaTepruKOB
U OCTPOBOB, PACTCHHUSI U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00JacTe.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPTaHU3MOB, BHIOB-IHJIEMUKOB.
OOBACHATH TPUYNHBI COXPAHCHUS
BUJIOB SHICMHUKOB H <«OKHBBIX
MCKOTIACMBIX)

3.3

DOMOpHOIOTHYECKHE U
CpaBHUTEILHO-
Mophooruyeckre
METObI H3yUCHHS
IBOJTIOIINN

DOMOPHOIOTHYECKHE U CPABHUTEITHLHO-
MOP(OIOTHIECKUE METOIbI U3yUCHUS
ABOJTIONHH. | eHeTHYECKUE MEXaHU3MbI
SBOJIIOIIMH OHTOTCHE3a U MTOSBIICHHSI
9BOJIFOIMOHHBIX HOBILIECTB.
["oMOJIOTHYHBIC ¥ AaHATIOTUYHBIC
oprassl. PyauMmeHTapHbIe OpraHbl U
aTaBU3MbI. MOJICKYIISIPHO-
TCHETUYCCKUE, ONOXUMUICCKUE H
MaTEeMaTHYECKHE METO bl U3yUCHUS
9BOJIFOIUH. ['OMOJIOTHYHBIC TEHBI.

COBpCMCHHBIC MCTOJbI ITIOCTPOCHUA
CI)I/IJ'IOFGHGTI/I‘-IGCKI/IX JACPCBbLCB.

PackpbiBaTh copepxaHne TEPMUHOB U
HNOHSTUN: SMOPUOIIOTHS, MOP(HOIJIOTHSA,
TOMOJIOTMYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYJAUMEHTBI, aTaBU3MbI, OMOXUMUYECKAs
TOMOJIOTHSL.

Xapakrepru3oBaTh SMOPHOJIOTHUECKHE,
CPaBHHUTEIHHO-MOP(OTOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE, MAaTEMATUYECKIE
METO/IbI U3YUECHHSI SBOTIOIUH.
OOBACHATH 3HaYeHHE SMOPHOJIOTHH,
CpaBHUTENLHONU MOP(OIIOTHH,
MOJIEKYJISIPHOM T€HEeTUKH, OMOXUMUH,
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XPpOMOCOMHBIE MyTallMKU U BOJIOIUSA
F€HOMOB.

JleMmoHCcTpanun

IToptpersl: K. M. bap,

A. O. Kosanesckuii, ®. Mromiep,

D. I'ekkenb.

Tabaune! 1 cxemul: «HadanmpHbIe
CTaJn¥ SMOPUOHAIILHOTO PAa3BUTHUS
MMO3BOHOYHBIX KUBOTHBIX),
«I"OoMOIOTHYHBIC M AHATOTHYIHEIC
OpraHb», «PyaAuMeHTbI», « ATaBU3MBD»,
«XpoMOCOMHBIEC HAOOPHI YEJIOBEKA U
IIAMITaH3E.

O6opynoBanme: KOJUIEKIIUH,
repbapuu, MyJISKM TOMOJIOTUYHBIX,
AHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPTraHOB Y aTaBU3MOB

OMonHGOPMATUKH JIJISI U3YUECHUS
ABOJIIOLIMU OPTaHU3MOB.

Ouenubats Bknaa A. O. KoBasieBckoro
B Pa3BUTHE IBOTIOLIMOHHOTO YYEHHUSI.
OnuchiBaTh TEHETUYECKUE MEXAHU3MBbI
HBOJIIOI[MU OHTOT'€HE3a U TOSIBJICHUS
HBOJIIOIIMOHHBIX HOBIIECTB.
[IpuBoAUTH NpUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTaHOB Y PA3JIMYHbIX
OpPTaHU3MOB U OOBSICHATH IPUYUHBI UX
MOSIBJICHUSI.

[TpuBoaUTH MpUMEPHI TOMOJIOTMYHBIX U
aHAJIOTUYHBIX OPraHOB.

CpaBHHBaTh CTPOCHHE OPTraHOB

y OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIIIL.

[IpuBOIUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOW TOMOJIOTHH.

OrneHnBaTh 3HaAUYCHUE OMOMH(POPMATHKU
JUISL U3YYEHUSI 3aKOHOMEPHOCTEN
HBOJIIOLINH

34

OOmue
3aKOHOMEPHOCTH
ABOJIIOLIUU

OO6mme 3aKOHOMEPHOCTH (TIpaBHIIa)
IBOIIIOIUH. [Ipunyun cmenvl yHKYul.
HeobOpatumocTs 3BOIOINN.
AnanTuBHas paguarms.
HepaBHOMEpPHOCTH TEMITOB SBOJTFOITHH.
JdeMoHCcTpauu

PackpsiBaTh coniepkanne TEpPMUHOB U
MOHSATUM: CMEHa (PYHKIIMI OpPraHoB,
HEOOpaTUMOCTH IBOJIOINH, aTalITUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLIUH, YEPEIOBAHUE ITTABHBIX
HaIlpaBJICHUI 3BOJIFOLUU.
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Tabauuel U cxembl: «[ J1aBHBIE
HaIpaBJICHUS IBOIOIUNY, «O0TIHEe
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHaJIM3UPOBATH TPUYMHBI YEPEAOBAHUS
TJIaBHBIX HANPABICHUHN HBOJIIOLNH.
[IpuBOaUTH MPUMEPHI TPOUCXOKIACHHUS
OPTaHU3MOB OT
HECHEUHAIN3UPOBAHHBIX MPEJIKOB U UX
MIPOTPECCUPYIOLIEN CTIEIUATNU3ALNY.
OOBSICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB 3BOJIFOLIHH.

[IpuBOAUTH ITPUMEPHI AANITUBHOU
paauanuy y OpraHnu3MoOB.

OOBSICHATH IPUUKUHBI HEOOPATUMOCTH
ABOJIIOLAA

Hroro yacos o teme 6
4 | Tema «IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emMJie»
4.1 | T'unore3sl 2 HayuHbie runoTessl MpOUCXOKICHUS PackpsiBaTh conepkanue TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emiie. AOUOreHes u
nancnepmus. Jlonaydnsie
MIPEJCTABIICHUS O 3aPOKIACHUU KUZHU
(kpeanmonusMm). ['unoresa
ITOCTOSTHHOTO CaMO3apOKIACHUS KU3HU
u e€ onposepxkenue onbvitamu O. Penu,
JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxieHue )KU3HU U
acTpOoOHOJIOTHS.

JdeMoHCcTpanuu

[Moptpetsbi: @. Penu, JI. Cnannanuanu,

JI. ITacrep.

NOHATUI: KPEAMOHU3M, BUTAJIU3M,
naHcrepMusi, abOreHes.

W3narath HayYyHbIE TUIIOTE3bI U TEOPUU
POUCXO0XKJICHUS KU3HU Ha 3emIe.
OnennBath Bkiajg @. Penu,

JI. Cnannanuanu, JI. [Tactepa

B (D OPMUPOBAHHME HAYYHBIX B3TJIS10B
Ha [IPOMCXOXKICHHE )KU3HU HA 3eMJIE.
[lepeuncnsaTh cTaguu pa3BUTHS KU3HH
Ha 3emJie, COrIacCHO TEOPUHU OHOI0A3a
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Tabanipe! ¥ cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema omnbita JI. [Tactepa
10 U3YYEHHUIO CaMO3apOKICHUS
YKU3HIY

4.2

OCHOBHBIE 3TaIlbl
HEOPTaHUYECKOU
ABOJIIOLIAN

OcCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoouuu. Ilnanerapnas
(reosoruueckas) 3BOJIOLUSI.
XuMudeckast dDBOJTIONNA. AOUOTeHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

n3 Heoprannyeckux. Onsit C. Musuiepa
u I'. IOpu. O6pa3zoBanue NoIMMepoB
n3 moHomepoB. Koanepsarnas
runore3a A.M. Onapuna, runoresa
nepBuyHOro OynboHa JIx. Xosnaelina,
reHetndeckas runoresa ['. Mémnepa.
Pu6o3umsl (T. Uek) u runoresa
«vupa PHK» V. I'un6epra.
dopMupoBaHUE MEMOpPaH U
BO3HUKHOBEHHNE NPOTOKJIETKH.
JeMmoHCcTpanumn

IToptpetsl: C. Muiep, I'. FOpu,

A. N. Onapun, Ix. XonjaeiH,

I'. Mémnep.

Tabauiel u cxeMbl: «Cxema omnbITa
C. Munnepa, I'. FOpu», «IOtanbl
HEOPTraHUYECKOU IBOJIFOLINI.

PackpriBath conepikaHue TEPMUHOB U
MTOHSITHI: Fe0JIOrnuecKast YBOIIOIMS,
XAMHUYECKast DBOIIOINS, Aa0MOT€HHBIN
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE KaIlJIu, puO03UMBI,
POOHOHTHI.

XapakTepu3oBaTh OCHOBHBIE TaIlbl
XHUMHYECKOHN DBOIIOIMH.

Ha3piBaTh XMMHYECKHU COCTaB
NepBUYHON aTMochephl 3eMITH.
OuenuBath Bkiaa C. Muiinepa,

I'. FOpu, T. Yeka, Y. ['unbepra

B (hOpMUPOBaHKE HAYYHBIX B3TJISI0B
Ha IIPOUCXOKIEHUE KU3HU Ha 3emIie.
OnuchiBaTh yCIIOBHS, HEOOXOIUMBIC
JUTST aOMOTEHHOTO CUHTE3A
OPTraHUYECKUX COCTMHEHUH.
[IpuBOANTE IPUMEPHI MOJIEKYJI,

y KOTOPBIX BO3HUKIIH MPOIIECCHI
T€HETUYECKOT0 KOMMMPOBAHUS U
dbepMeHTaTUBHAS AKTUBHOCTb.
O00CHOBBIBAaTH HEBO3MOKHOCTD
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BupryaabHnas 1adoparopHasi pabora
«MonenupoBanue onbITOB Muuiepa—
KOpu 1o n3ydennto abnoreHHoro
CUHTE3a OPraHNYECKUX COECUHEHUI

B IIEPBUYHON aTMOChepe»

MTOBTOPHOTO BO3HUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Ucropus 3emiu u Ucrtopusa 3emin u MeToibl €€ PackpbiBaTh copepkaHue TEPMUHOB U
METO/Ibl €€ U3yUYEeHUs n3ydyeHus. MickoraeMple OpraHM4ecKue | TOHSTHI: T€OXPOHOJIOTHS
ocTatku. ['eoXxpoHonorus u €€ MeToapl. | (OTHOCHTEIIbHASI, a0COJIFOTHA),
OTtHocuTeNnbHAs U a0COTIOTHAS OKaMEHEJIOCTH, METO/IbI
reoxXpoHoiorus. ['eoXpoHoornyeckass | reoXpoHOJOTUH, TE€OXPOHOJIOTHYECKas
IIKaJa: 30HbI, 3PbI, IEPUO/IbI, ITOXH. IIKaJIa: 30HBI, 3PbI, IEPUOJIbI, FTTOXH.
JleMoHCcTpaun XapakTepu3oBaTh METO/IbI U3yUEHUS
TabauIbl ¥ CXEMBI: UCTOPUU 3EMIIH.
«"eoxpoHoNOTHYECKas KA. [Tepeuncnars pa3genbl
O6opynoBanme: KOJUIEKIIUN I€OXPOHOJIOTUYECKOM MIKabI.
OKaMEHEJIOCTEH, MOJIe3HBIX OueHuBaTh 3HaUEHUE UCKOIAEMbIX
MCKOTAEMBbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JJI1 U3yYEHUSI UCTOPUHU
OCTATKOB OPIaHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlabopaTopHas padora OOBSACHSTH XapaKkTep pacupeaeICHUs
«M3yyeHune u onucaHrue UCKOMaeMbIX MCKOMAaeMbIX OCTATKOB B 3€MHOM KOpe.
OCTaTKOB JPEBHUX OPraHU3MOBY CpaBHUBaTh METOJIbI A0COFOTHOU U
OTHOCUTEILHOM Fr€0XPOHOJIOTUN
4.4 | HayanbHble dTarnbl HavanbHble 3Tanbel OpraHnyecKon PackpeiBath cosiepxaHre TEPMUHOB U

OPTaHUYECKOU
HBOJIOLINU

sBosonnu. [losiBieHre 1 3BOIOIUS
MEPBbIX KIETOK. DBOIIOLIHS
MeTabonm3ma. Bo3HUKHOBEHHE TIEPBBIX
skocucteM. COBpeMEeHHbIE MUKPOOHBIE

MOHSATHUM: «IIOCIICIHUN YHUBEPCATbHBIN
001Mii TPEeI0K», OTHOKIICTOUHBIE
OPTaHU3MBbI, IPOKAPUOTHI, SYKAPHUOTHI,
CUMOUMOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBbBIX

Ha 3emiie coobtiecTB. CTpOMATOIUTHI.
IIpoxapHOTBI M 3YKapUOTHI.
[IpoucxoxieHne 3ykapuoT
(cuMOuoreHes). IBOJIOIIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JleMmoHCcTpanun

Tabauibl u cxembl: «HadanbHbIE 3TAITBI
OpPraHUYECKOM IBOIMIOLUN», «Cxema
00pa3oBaHUsI BYKAPUOT MYTEM
cumoOuorenesa», «CTpoeHne BUpyca»

XapakTepu3oBaTh Ha4aIbHbIE ATAIIbI
OPTaHUYECKOM 3BOJIFOLIUH.

[TpuBoauTe MpUMepsl apoMop(Po30B
MEPBBIX OJIHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIOKEHUS M IOKA3aTeJIbCTBA TUIIOTE3bI
cuMOuoreHesa.

Jloka3bIBaTh MOTYaBTOHOMHOCTD
MUTOXOHIPUMA U MIACTU, UX
IIPOUCXOXKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTp BBIBOJIBI O 3HAUEHUU
BO3HUKHOBEHUS (POTOCHHTE3A,
dbopmHpoBaHu Aapa ISl JadbHEHIIEro
pa3BUTHS )KU3HU Ha 3eMJIe.
XapakTepu30BaTh TUIIOTE3bI
MIPOUCXO0XK]IEHUS BUPYCOB

4.5

DBOJIIOLIHS 3YKAPUOT

IIponcxoxneHre MHOTOKIETOYHBIX
OpraHn3MoB. Bo3HUKHOBEHME
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX
OpraHU3MOB.

JeMmoHCcTpanumn

IToprper: 1. 1. MeuHUKOB.

Tabauis! u cxemsl: «HauyanbHble 3Tabl
OpraHu4ecKoi 3Boronun», «Crucrema
KUBOU IIPUPOIBD»

PackppiBaTh cojiep:kaHue TSPMUHOB U
TOHSITHN: TTPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIAATH3aITI
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOXKICHHE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHHBaTh 0COOCHHOCTHU
9YKaPUOTHYECKUX U MTPOKAPHOTUICCKUX
OpPraHU3MOB.

HassiBaTh 0cHOBHBEIE apoMOp(}HO3bI
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9YKapHOT U OLICHHUBATH UX 3HAUCHUC IJIA
HaHLHCﬁMCFO Pa3BUTHA )KU3HU

4.6 | OcHOBHBIE 3TaIlbI OcCHOBHBI€E 3Tanbl BOJIOLMYU BEICHIMX | PackpbIBaTh COEpKaHUE TEPMUHOB U
HBOJTIOIIUU pactennii. OCHOBHbBIE apOMOP(HO3bI HNOHSTUN: BOAOPOCTH, PUHUOPUTHI,
pacTUTENBHOTO MUpPa pacTeHull. BbIxoj pacTeHuid Ha Cylly. | MXH, HATOPOTHUKOOOpa3HbIe, CEMEHHbBIE

[TosiBnEeHnEe CIOPOBBIX PACTEHUHN U NAIOPOTHUKH, FOJIOCEMEHHBIE,
3aBOEBAaHUE UMHU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OeCIooe
pactenus. [IpoucxoxaeHue HBETKOBBIX | MOKOJIeHHE (CropoduT), MOI0BOE
pacTeHuil. nokoyieHne (rametodur).
JleMoOHCTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauibl u cxembl: «KApoMOPGO3bI ABOJIIOLIMM PACTUTENHHOTO MHUPA.
pacteHui», «Punnoursry, HaswiBaTh 0cHOBHBIE apoMOpPhH 0361
«OIHOKIETOYHBIE BOAOPOCIINY, PaCcTEHMI U OLIEHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, HBOJIFOLIMOHHOE 3HAYEHHUE.
«Mxny», «ITanopoTHUKNY, CpaBHUBaTh 0COOEHHOCTH CTPOCHUS
«I'onmoceMmeHHbIE pacTeHus», «OpraHbl | pacTEHUH pa3HbIX OT/EIOB
LBETKOBBIX PACTECHUI».
Oo0opynoBanme: repbapuu pacTeHUIA
Pa3JIMYHBIX OTJIEJIOB.
IIpakTuyeckas padora
«M3yueHnne ocOOEHHOCTEH CTpOCHUS
PaCTEHHI pa3HbBIX OTAEIOBY

4.7 | OCHOBHBIE ATaIIbI OCHOBHBI€ 3Talbl YBOIIOLUN PackpsiBaTh coniep:kanne TEpPMUHOB U

ABOJIIOLIUH )KUBOTHOTO
Mupa

KUBOTHOr0 MUpa. OCHOBHbBIE
apoMopd03bl KUBOTHBIX. BeHckast
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIIOB.

TIOHSITUI: HpOCTCﬁHIPIC, INJ1aCTUHYAaThIC,
KHIOCYHOIIOJIOCTHBIC, IIJIOCKHUEC YCPBHU,
YICHUCTOHOI'UC, pr6BI, 3CMHOBO/JHBIC,
MMPECMBIKAIOIIUECS, IITUEI,
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ITepBbie XOp10BbIC )KUBOTHBIE. JKU3HD
B BOJI€. DBOJIIOLIMS TTO3BOHOYHBIX.
[Ipoucxoxaenue ampudbuii u
pentwimi. [IpoucxoxaeHue
MJIEKONUTAOMKX U ntutl. [IpunHimn
KJIro4eBoro apomopdosza. OcBoeHue
0CCIIO3BOHOYHBIMH Y TI03BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

JleMmoHCcTpanumn

Tabmuiel U cxeMmbl: «CxeMa pa3BUTHUS
KUBOTHOTO MHPay», K ApoMop(}o3bl
KUBOTHBIX», «[Ipocreiimmey,
«Kumeunonosoctaeiey, «IInockue
yepBu», «YeHucToHorue», «Peionn,
«3eMHOBO/JIHBICY,
«IIpecmbikaromuecs», «[ITuubn,
«MITeKOUTAIOLIHEY.
Ob0opynoBaHue: KOJUICKIIUU
HACEKOMBIX;, BJIQXKHBIE IPENapaThl
KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKITUH UTTIOKOXKHUX; CKEIICThI
MMO3BOHOYHBIX )KUBOTHBIX; UydeJia MTHUIL
Y 3BEpEN.

IIpakTuyeckas padora

«M3yuenrne ocOOCHHOCTEH CTpOCHUS
MMO3BOHOYHBIX KUBOTHBIX)

MJICKOTTUTAIOIINE, YKTOIePMa,
DHTOJIEPMA, ME30JIepMa, IBYCTOPOHHSIS
CUMMETPHSI, TETUIOKPOBHOCTD.
[TepeuncisiTh OCHOBHBIE ATATIBI
IBOJTIOIUY )KHBOTHOTO MHUPA.
HaswiBaTh OCHOBHBIE TIpEaIaNTAIIAH,
CIOCOOCTBOBABIIIME BBIXO/TY ’KUBOTHBIX
Ha CYIITy.

OrneHnBaTh 3HAYCHUE PA3BUTHS
HEPBHOM CUCTEMBI JIJISl PUCIIOCOOICHUS
JKUBOTHBIX K YCIIOBHSM OKPYIKaIOIICH
Cpenpbl.

OOBSICHATH MPUYNHBI SBOJTFOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
IITHULI, MJICKOITUTAIOIINX
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4.8

PasButue xn3au
Ha 3emiie

Pa3BuTHE XU3HU Ha 3eMiie 10 3paM U
MEPUOJAM: apXxeu, MPOTEPO30H,
ajaeo30M, Me3030H, KaiiHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
reoJIOrnYecKux npoueccos. [losBnenune
Y PacLBET XapaKTEPHbIX OPraHU3MOB.
YrneoOpa3zoBaHHe: €r0 YCIOBHS U
BJIMSIHUE HA Ta30BbIN COCTaB
aTMocCQepBHl.

MaccoBble BBIMUPaHUS —
3KOJIOTUYECKHE KPU3HUCHI TPOULIOTO.
[IprunHbI ¥ CIEACTBUSA MACCOBBIX
BbIMUpaHuil. COBpEMEHHBIM
AKOJIOTHYECKUW KPU3HUC, €TO
ocobennoctH. [Ipobnema coxpaneHus
O6uopazHooOpasus Ha 3emIie.
JdeMoHCcTpanuu

Tabnuiel U cxeMbl: «Pa3BUTHE KU3HU
B APXEUCKOU 3pe», «Pa3BUTHE KUZHU
B IIPOTEPO30MCKOM 3pe», «PazButue
YKA3HHU B NIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM IpED,
«Pa3BuTHE KU3HU B KAMHO30MCKOM
ape»

PackpsiBaTh coziep:kanne TEpPMUHOB U
MOHSATUM: apXe, apxebaKkTepuu,
I1aHOOAKTEPHH, TPOTEPO3OH,
najaeo30i, KeMOpUid, OpJIOBUK, CUITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHI, pUHHUO(DHUTHI,
PaKOCKOPIHOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBpbl, M€30301, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJl, XBOWHBIE,
TMHKTOBBI€, CATOBHUKOBBIE,
OeJIEeMHUTbI, aMMOHUTBI, TUHO3ABPbI,
apXeONTEPUKC, TOKPBITOCEMEHHBIE,
KaiHO30, MaJIeOreH, HEOT'eH,
aHTPOIOIEH, MaCCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ IO 3paM U MEPUOJIAM.
VYcraHnaBnuBaTh 3aBUCUMOCTb MEXKIY
re€0JOTUYECKUMU MPOLIECCAMM,
V3MEHEHUSIMU KJIIMMATA U MPOLECCAMHU
B JKMBOM IIPUPO/IE.

OOBSICHATH TPUYMHBI paCIIBETa
CHCTEMATUYECKUX IPYMIT OPTaHU3MOB
B PA3JINYHBIE 3PbI U NIEPUOBI.
AHaJIM3UPOBATH IPUUYUHBI U CIIEJCTBUS
MacCOBBIX BBIMUPAHHIA.

HasbiBaTh 0OCHOBHBIE apOMOP(HO3bI
pPacTEeHUI U JKUBOTHBIX.
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[TpuBOAUTE IPUMEPHI TEPEXOTHBIX
dbopM OpraHU3MOB.
AHaIM3UPOBATH ITyTH PEIICHUS
poOJIeMBbI COXPAHECHUS
onopazHoobpasus Ha 3emiie

4.9

CoBpeMeHHas cucrteMa
OpPTaHUYECKOTO MHpa

CoBpeMeHHas cucTeMa OpraHuYecKoro
mupa. [Ipuanmmne! knaccudukanum
opranu3MoB. OCHOBHbIE

CUCTCMATUYCCKUE I'PYIIIILI OPraHnu3MOB.

JleMmoHCcTpanumn
Tabauiet u cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOI0 MUPa»

PackpbiBaTh copepkaHre TEPMUHOB U
MOHSITHI: OaKTEepPHUH, apXeH, BHICIITHE
pacTeHus, 3eNEHBIC BOJIOPOCIIH,
OarpsiHKU, Oypble BOJIOPOCIIH,
MOXOBH/JIHBIE, TATIOPOTHUKOBUTHBIE,
XBOILIEBUIHBIE, TUIAYHOBUTHBIE,
rOJI0CEMEHHBIC, TOKPHITOCEMEHHBIE,
IPOTHUCTHI, KHIIIEUHOTOJIOCTHBIE,
IUIOCKHE YEePBU, KPYTJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOXKHUE, XOPAOBEIE,
TpUOBI, INITAHUKHN, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
IpYIIBI OPTaHNU3MOB.

OOBSACHATH TPUHIIUIIBI KJIACCU(PUKAITUN
OpPTaHHU3MOB.

[lepeuncasiTh OCHOBHBIE TPU3HAKU
IPOKAPUOT, PACTCHHIA, )KUBOTHBIX,
rpubOB, KPACHBIX U OYPBIX BOAOPOCTEH.
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[IprBOANTH IpUMEPHI IPEACTABUTENEN
OCHOBHBIX CHCTEMATUYECKUX IPYIIII
OpPraHU3MOB

Hroro yacos 1o teme 15
5 Tema «IIpoucxokaeHue 4eJI0BEeKa — AHTPOIOTeHe3»
5.1 | Aatpononorus — 1 Pasneinbl 1 3a1a4u aHTPOIOJIOTHH. PackpsiBaTh conep;xaHue TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. HOHSTUN: aHTPOTOJIOT U, MOpdoIOoTHS,
JleMoHCTpanun aAHTPOIIOTE€HE3, AHTPOIIOMETPHS,
Tabauiet u cxembl: «MeToabl PEKOHCTPYKLIHS, apX€0JIOrus,
AHTPOIIOJIOTU. 3THOrpadus.
OO0opynoBanue: MyJsKu HassiBaTs paszuens! 1 3a1auu
OKaMEHEJIOCTE!, PEIMETOB AHTPOIIOJIOTUH.
MaTEpUAIBHON KYJIBTYPBI IIPEIKOB XapaxkTepu3oBaTh METObI
yenoBeka; (hoTorpadun HaXoq0K AHTPOIIOJIOTMHU U CPAaBHUBATh UX MEKY
MCKOITA€MBIX OCTATKOB YEJIOBEKA cO0OH.
BriensaTe BOIpOCH 3BOJIIOLMH
4eJI0BEKa, UCCIIEAYEMbIE IIPU TOMOIIU
Pa3INYHBIX METOJIOB
5.2 | Pa3zButue 1 CraHoBNIEHUE IPEACTaBICHUI PackpeiBath conep:xkanue TEPMUHOB U
IIPEICTAaBICHUI O NPOUCXOXKACHUU YEIOBEKA. IIOHATUI: aHTPOIIOT€HHAsI TEOPHUS,
0 IPOUCXOKICHUH Pennrnosnsie BO33peHus. TpyaoBas Teopus, Homo sapiens.
4eJIoBeKa CoBpeMeHHBIE HAyYHBIE TEOPHH. Onenusars Bknan Y. JlapsuHa

JeMmoHCcTpanumn

IToptper: Y. JapBuH.
Ta0mune! 1 cxeMbl: « MeToabl
AHTPOITOJIOTUI.

B Pa3BUTHE MIPEACTABICHUIMA

0 MPOUCXOXKICHUHU YETOBEKA.
ApPryMeHTUPOBAHHO KPUTHUKOBATh
PEIUTHO3HBIE MPE/ICTABICHUS
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OGopynoBanme: MymsiKu
OKaMEHEeIJIOCTEH, TPEIMETOB
MaTepuaIbHON KYJIbTYpPhI PEIKOB
YesoBeKa; penpoaykiuu (pororpadun)
KapTHH ¢ MU(OJIOTHUECKUMHU U
OMOIeCKUMU CIO)KETaMU
IPOUCXOXKICHUS YeTIOBEKa

0 IIPOUCXOXKICHUU YEJIOBEKA C IIO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAYYHbIE TEOPUH
IIPOUCXOKICHHS YEIIOBEKA

53

Mecto uenoBeka
B CUCTEME
OpraHMyYeCcKOro Mupa

CX0acCTBO YENOBEKA C JKUBOTHBIMM.
CucreMaTnyecKoe MoJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJIOBEKA C )KUBOTHBIMU:
CpaBHUTEIHLHO-MOP(}OIOrHUECKHUE,
aMOpuosioruyeckue, Gpru3noJIoro-
OMOXMMHUYECKHE, TOBEIEHYECKHE.
OTnnyus 4enoBeKa OT JKUBOTHBIX.
IIpsAMOX0XKAEHNE U KOMILUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTne
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JleMmoHCcTpanun

Tabauibl u cxembl: «["0J0BHOM MO3T
yenoBekay, «HenoBekooOpasHbie
00e3bsiHbIY, «CKeNeT yenoBeka u
CKEJIET IMMIIaH3e», « PyIUMEHTHI U
aTaBU3MbD».

Oo0OopynoBaHme: CKEJIET YEJIOBEKA;
MOJEJNb Yepera YeI0BEKA U yepena

PackpsiBath copeprkanie TEPMUHOB U
MOHSITUIA: PYJUMEHTHI y YEIIOBEKa,
aTaBU3MBI Y YEJIOBEKa,
PSIMOXOKICHHE, BTOPasi CATHAIbHAS
CUCTeMaA.

OmnpenensaTb CHCTEMaTHIECKOE
TMI0JIO’KEHHUE YeIOBEKa B OPTaHUIECKOM
MUpE.

BrBISBIISITE UepTHI CXOCTBA U pA3IAUUS
Y4eJIOBEKa M )KUBOTHBIX.
XapakTepru30BaTh CBUIACTEIIHCTBA
CXOJICTBA YEJIOBEKA U JKUBOTHBIX
(cpaBHUTEIBHO-MOP(HOJIOTUYECKHE,
saMOpuosornyeckue, Pu3noaoro-
OMOXUMHUYECKUE, TOBEACHUYECKHUE).
[TpuBOIUTH MPUMEPHI ATABU3MOB H
PYJIMMEHTOB Y Y€JIOBEKa.

OmnuchIBaTh MPU3HAKK YEIIOBEKA,
c(hOpMHUPOBABIIIKECS B CBSI3U

C IPEBECHBIM 00PA30M KHU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTH YEIOBEKA U
KMCTH IIUMITaH3e.

JlabopatopHasi paGora

«M3yuenrne ocOOEHHOCTEM CTPOCHUS
CKEJIETA YEJIOBEKa, CBA3aHHbBIX

C IPSIMOXOKICHUEM

U IIPAMOXOKICHUEM.
BuIsBasTh IpUYMHBI 0COOEHHOCTEN
CTPOEHHS YEPENa YEIOBEKa

110 CPAaBHEHUIO C YEJIOBEKOOOPAa3HBIMHU
o0e3bsiHaMH.

CpaBHUBaTh OPYAUNHYIO J€ATEIbHOCTD

Y4eJIOBEKa M )KUBOTHBIX.
CpaBHUBaTh 0COOCHHOCTH BBICIIICH
HEPBHOU JIEATETLHOCTH YEIOBEKA U
KUBOTHBIX

5.4 | JIBwKyIIme CUITbI JIBrxymue cuibl ((hakTophl) PackpsiBaTh congepxxannue TEPMUHOB U
(paxTopsr) aHTpoInoreHe3a: OMOJIOTHYECKUE, MOHSTUH: HACJEICTBEHHAs
aHTPOIIOT€HE3a conanbHbie. COOTHOIIEHUE W3MEHYHMBOCTh, €CTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COLIMATbHBIX OpyAMiTHas 1eATeTbHOCTh, IPYIIIOBOE
(aKTOpOB B aHTPOTIOTEHE3E. COTPYAHUYECTBO, OOIIIEHUE, PEUb.
JleMoHCcTpanun XapakTepu30BaTh IBUKYIIHNE CHIIbI
TaOauiisl ¥ cxembl: «/[BrKy1ue cuiibl | aHTPOITOTeHEe3a: OMOJIOTHIECKUE U
AHTPOITOT€HE3A. colMaybHbIE
OobopyaoBanme: MyJIsKH PEIMETOB
MaTepUaAIbHON KYJIbTYPhI PEIKOB
yesioBeKa

5.5 | OcHOBHBIE CTaOUNU OCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpbiBath copepkanne TEPMUHOB U

aHTPOIIOTeHE3a

Pannne uenoBekooOpa3Hbie 00€3bsHbI
(TPOKOHCYJIBI) ¥ pAaHHWE TTOHTHIBI —
0011I1e MPEJIKK YEI0BEKOOOPa3HBIX
00e3bsIH U Jto/Iel. ABCTPATOMUTEKN —
JIBYHOTHE TIPEIKH JIF0Ier. HenoBek

IIOHATHN: aBCTpaJIonuTeK, Yenosek
yMedbid, YenoBek mpsaMOXO 1IN,
UYenogek reiaensoeprckuii, Yenorek
HEAHJAEPTAJIbCKNN, KPOMaHbOHEIL,
JICHHCOBCKHUH 4YeJIoBeK, YenoBek
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YMEJIbI, IEPBBIE U3TOTOBIICHUS
opyauil Tpyna. Uemosek
NPSIMOXOIAIIMNA U TIEPBBIM BBIXOM
mrozeit 3a mpenessl Appuku. Yenosek
reiaenb0epreKuil — OOIIH MPeoK
HEaHJEPTAIbCKOIO YeJIOBEKA 1
YEeJI0BEKa pa3yMHOro. Uemosek
HEaHIEPTaJIbCKUM KaK BU] JIIOJCH
XOJIOTHOTO Kiiumarta. HeaoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM YeJI0BEK, OCBOCHHE
KOHTHHEHTOB 3a TpejienamMu Appuku.
ITaneoreneTrka U majeoreHOMHMKA.
JleMmoHCcTpanumn

IToptperst: JI. JIuku, A. 5. Porunckuii,
M. M. I'epacumos.

TabauIbl ¥ CXEMBI: « IBOIIOIIMOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONUTEK,
«YenoBek ymensin», «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKUM
yenoBek», «Heannepranbuby,
«KpomanboHLBY, «IIpenku yemoBekay.
Oo6opynoBanme: MojelIN TOpPCa
MPEJIKOB YEIOBEKA; MYJISKU IPEAMETOB
MaTepuaIbHOU KYJbTYpPbl TPEIKOB
YyeJI0BeKa

Pa3yMHBIN COBPEMEHHOIO TUIIA,
N1aJI€OT€HETUKA.

XapaxkTepu3oBaTh OCHOBHBIE CTAIUN
aHTPOITOT€HE3A.

BpIABIATE MPOrpeECCUBHBIE YEPTHI,
NOSIBUBIINECS Y NPEAKOB YEIOBEKa
Ha PAa3HBIX CTAIUAX AHTPOIIOTEHE3A.
[IprBoaNuTHE IpUMEPHI IPEACTABUTENEN
OCHOBHBIX CTaJIMi aHTPOIIOTEHE3A:
ONMCHIBATh UX AHTPONIOMETPUUECKHE
JaHHbIE, 00pa3 JKU3HU U OpYyuUs TPYyAa.
CpaBHHBaTH NPEACTaBUTEIIE OCHOBHBIX
CTaJui aHTPOIIOTEHE3A
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJIOBEKa

DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA.
EctectBeHHbIi 0TOOP B MOMYJSALUAX
yenoBeka. MyTallMOHHBIN TPOLIECC U
nosmumopdusm. [lonynsaunonHsie
BOJIHBI, peli( reHOB, MUTpalus 1
«(dexT ocHOBATENSD B MOMYIISIITUIX
COBPEMEHHOI0 YEJIOBEKA.
JleMmoHCcTpanumn

TaOauisl ¥ cxembl: «ITarbl SBOTIOLUU
YEJIOBEKa»

PackpeiBath conepxkaHue TEPMUHOB U
MOHSATUM: MYTAlIMOHHBIN ITPOLIECC,
oIMMOP(U3M, MOMYJISIIUOHHBIC
BOJIHBI, Apeii) reHOB, MUTpaITUs,
«(hdext ocHOBaTEIIS.
XapakTepu3oBaTh pOJib €CTECTBEHHOTO
0TOOpa B MOMYJIAIUSIX COBPEMEHHOTO
YyeJI0BeKa.

OueHuBaTh pojib MyTalMOHHOTO
npoI1iecca, NOMyJISIMOHHBIX BOJIH,
npetida reHoB, Murpanuu, «3pdexra
OCHOBATEJS» B ABOJIOLIUY MOIMYJISLINI
COBPEMEHHOI0 YEJIOBEKA.

[TpuBoaMTHL IPUMEPHI (HAKTOPOB,
CITIOCOOHBIX BBI3BATH MOIYJISIIUOHHbBIC
BOJIHBI B BOJIFOIIMHA COBPEMEHHOTO
YeJIOBeKa

5.7

YenoBeueckue pachl.
Mex ucuuriHapHbie
METOJbI aHTPOIIOJIOTUU

Yenoseueckue pacol. [lonsaTue o pace.
Bonbuie pacel: eBporeonHas
(eBpasuiickas), aBCTpajgO-HErpOUIHAS
(3xBaTOpHANIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH pacceyeHus YeJIoBeKa 1o
riaHeTe. EAMHCTBO yenoBeueckux pac.
Hay4dHast HeCOCTOSITEIBHOCTh pacu3ma.
[Ipucnoco61eHHOCTh YelloBeKa

K Pa3HbIM YCIOBHUAM OKPYXKAIOIIEH

PackpbiBaTh copepkaHre TEPMUHOB U
TIOHSITUI: paca, pacoreHes, pacusm,
COIIMATTLHBIN JAPBUHU3M.
XapakTepru3oBaTh MPU3HAKUA OOJBIIAX
pac JesoBeKa: eBpONeOn THOM
(eBpa3uiiCKoil), aBCTPaAIO-HErPOUTHOM
(?KBaTOpUATILHOMN ), MOHTOJIOUTHOM
(a3UaTCKO-aMEpPUKAHCKOM).

BBISBISITE MPUYMHBI BOSHUKHOBEHUS
YeJI0BEYECKHUX pac.
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cpensbl. BnusiHue reorpaduyeckoit
cpenbl u nperida reHoB

Ha MOP(OJIOTHIO U (PU3HOTIOTHIO
YeJI0BEKA.

MexucuuminHapHble METOIbI

B (hr3udecKoi (OMOJIOrHYeCKOM )
AHTPOMOJIOTMHU. DBOIIOLIMOHHAS
AHTPOMOJIOTHUS U MaJIC€OaHTPONOJIOTUS
YEJI0BEYECKHUX MOMYJISIUN.
buoconuanbHble CCAEA0BaHMS
pupoasl uenoseka. MccnenoBanue
KOSBOJIIOIMK OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHCcTpanumn

Tabauubl u cxembl: «Pacsl yenoBekay.
IIpakTuyeckas padora

«3yuenue sKOJIOrHYeCKUX afanTaiui
YEJI0BEKA»

[TpuBOAMTH IPUMEPHI ATANITUBHBIX
IPU3HAKOB Y IIPEICTABUTENICH
4eJIOBEYECKUX pac.

[TpuBOIUTE CBUETENBCTBA €INHCTBA
IIPOUCXO0XKJICHHS YEJI0OBEUYECKUX pac.
ConocTaBisaTh aJalTUBHbIE TUIIBI
JIIOJIEU C PACOBBIMHU IPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSITENIBHOCTh pacu3ma

Hroro yacos o teme 10
6 | Tema «Ikos0rus — HAyKa 0 B3aUMOOTHOIIEHUAX OPraHNU3MOB 1 HAIOPraHU3MEHHBIX CHCTEM € OKpYKalouei
cpenoin»
6.1 | 3apoxnenue u 1 3apoKICHHUE U PA3BUTHUE SKOJIOTUHU PackpbiBaTh copepKaHe TEPMUHOB U

pPa3sBUTHUC S3KOJIOT'NH

B Tpyaax A. I'ymGonsara, K.®. Pyinbe,
H.A. CeBepuoBa, J. I'ekkerns,

A. Tencnu, B.H. CykauéBa. Paznensl u
3aa4u 3K0JI0ruu. CBS3b IKOJIOTUH

C IpyTMMU HayKaMH.

IIOHSATHN: KOJIOTHUs, ayTIKOJIOTHS,
CHUHAKOJIOT S, IKOJIOTHSI COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJOB U

MO YJISLUN.

XapakTepru30BaTh OCHOBHBIC TAIIbI
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JleMmoHCcTpanumn

[HopTpeTthl: A. I'ymGoabaT,

K. ®@. Pynbe, H. A. CeBep110B,

. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabauie! ¥ cxeMbl: «Pa3nennsl
SKOJIOTHI

3apOXKIEHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[TpuBouTE IpUMEPHI 0OBEKTOB
U3YUYEHHUSI DKOJIOTUHU.

HaspiBats 0CHOBHBIE 3a1a4n, CTOSIINE
nepes y4€HbIMU-IKOIOTaMH.
YcraHnaBauBaTh B3aMMOCBA3b DKOJIOTUH
C IpyrMMHU HayKaMu

6.2

MeToabl YKOJIOTHH.
3HaueHne
AKOJIOTHUYECKHUX
3HAHUH IS YeJIOBEKA

Metonan! 3kosoruu. IloseBbie
HaO0JI0/IeHUs. DKCIIEPUMEHTBI

B DKOJIOTMH: IPUPOIHBIE U
nabopaTtopHbie. MonienupoBanue
B DKOJIOTMM. MOHUTOPHUHT
OKPYKArOWIEU CPENbI: JIOKAJIbHBIN,
pErHOHAIBHBIN U TJI00ATBHBIIH.
3HaYeHUe SKOJOTUUECKNUX 3HAHUI
JUIS1 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHE KaK OCHOBA CBS3EH
YEJI0BEYECTBA C MIPUPOION.
DOopMHUPOBAHUE IKOJIOTUUECKOU
KYJBTYPBI U DKOJIOTUYECKOU
IrPaMOTHOCTH HACEJICHUS.
JeMmoHCcTpanumn

TaOmuib! U cxeMbl: «MeTOIbI
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXKarOUIEH CPeIbD».

PackpbiBaTh cojiepkaHHe TEPMUHOB U
[IOHSTUI: IOJIEBLIE HAOIIONEHHUS,
MOHHMTOPHHI OKPY>KaOIEel CPe/Ibl,
MOJICJTUPOBAHUE, SKCIICPUMEHT,
IIPOrHO3HPOBAHME.

XapakTepru30BaTh METOIbI IKOJIOTHH.
[TpuBOIUTH MPUMEPHI MOJICBBIX
HaOJIFOEHUN B DKOJIOTHH.

BrIsABIATE 0COOEHHOCTH MOHUTOPHUHTA
OKpY’KaroIlIel cpelibl Kak MeTo/1a
YKOJIOTHYECKUX UCCIIEIOBAHUM.
OO0O0CHOBBIBATH 3HAUEHUE
9KCIIEPUMEHTOB B DKOJIOTHUYCCKUX
HCCIIEOBAHNIX.

CpaBHUBATh JIAOOpATOPHBIC U
IIPUPOJTHBIC SIKCITEPUMEHTHI KaK METO/IbI
9KOJIOTMYECKUX UCCIIETOBAHUM.
O1ieHHBATh 3HAUYECHUE TPOTHO3UPOBAHUS
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JlabopaTtopHasi paGora
«HM3ydeHne MeTo10B 3KOJIOTMYECKUX
HCCIIETOBAHUI

KaK METOJa DKOJIOTHYECKUX
HCCJICIOBAHUN.

OO0O0CHOBBIBATH HEOOXOAUMOCTE
HKOJIOTHYECKUX 3HAHUN

JUTSI COBPEMEHHOTO YeJIOBEKa

Hroro yacos o teme 3
7 | Tema «Opranusmbl U cpea OOUTAHUNA
7.1 | Dkomornyeckue 1 DKkoJyioruueckure pakTopsl U PackpsiBaTh conepxxannue TEPMUHOB U
bakTopsI 3aKOHOMEPHOCTH UX JICUCTBUS. MOHSATUI: PKOJOTHYECKUH (hakTop,

Knaccudukanus 3xo10ruaecKux
(hakTOpoOB: aOMOTUYECKHE,
ouoTuueckue, aHTpornoreHusie. Oomme
3aKOHOMEPHOCTH JICHCTBUS
sKosornyeckux (akropos. [IpaBuso
munumyma (K. llnpenrens,

1O. JInOux). TonepaHnTHOCTb.
OBpUOMOHTHBIE U CTCHOOMOHTHBIC
OpTaHU3MBI.

JdeMoHCcTpanuu

TaOauiie! ¥ cxembl: «IKOJIOTUYECKUE
(bakTopbI».

Oo0opynoBanme: repbapuu u
KOJUIEKIIUY PACTEHUH 1 )KUBOTHBIX,
MPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
(haxTopoB

OMOJIOTUYECKUI ONITUMYM,
OTPAaHUYUBAIOIIHNK (JIMMUTUPYIOIIIH)
dakTop.

KrnaccudumupoBats s3Kk010ruuecKme
(baKTOpPBI 10 pa3HbIM OCHOBAHUSIM.
XapakTepu3oBarh 001IHe
3aKOHOMEPHOCTH JEHCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO60CHOBBIBAThH JEHCTBUE 3aKOHA
ONTHUMYMAa U 3aKOHA OTPaHUYHBAIOLLETO
daxTopa.

[IpuBoanuTHE IpUMEPHL:
WUTIOCTPUPYIOIINE JEHCTBUE TIPABUIIA
MUHHAMYMa, OTPaHUIHBAIOIIETO
bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTAHU3MOB
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7.2

AOuoTnYecKue
daxTopsl. CBeT Kak
HKOJIOTUYECKUU

dakTop

AbGuotnueckue gpaktopbl. CBET Kak
sKosornueckuit pakrop. [eiicteue
Pa3HbBIX YYACTKOB COJTHEYHOIO CIIEKTPa
Ha OpraHu3Mbl. DKOJIOTUYECKHE
IPYNIbI PACTEHUN U AKUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHaNIbHAsS
poJib cBeTa. DOTONEPUOAU3M.
JleMmoHCcTpanun

Tabauibl u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUYECKUE TPYTIIIbI
’KUBOTHBIX TI0 OTHOIIICHUIO K CBETY.
Oo6opynoBanme: repoapun
CBETOJIIOOUBBIX, TCHEIIOOMBEIX U
TEHEBBIHOCITMBBIX PACTCHU;
CBETOJIIOOUBBIC, TCHEIIOOUBBIC 1
TEHEBBIHOCTMBBIC KOMHATHBIC
pacTeHusl.

JlabopatopHasi paGora
«BpbIsiBIIeHHE TTPUCTIOCOOICHUM
OpraHu3MOB K BJIMSTHUIO CBETa»

PackpsiBaTh cojiep;kaHuE TEPMUHOB U
MOHSITUN: CBET, POTOMEPUOU3M.
XapakTepu3oBaTh JICUCTBUE CBETA KAK
AKOJIOTHYECKOTO (haKTopa.

CpaBHUBATH NEUCTBUE PA3HBIX
Y4aCTKOB COJTHEUHOT'O CIIEKTpa

Ha OpraHu3MBbl.

BoIsBasTE 0COOEHHOCTH CTPOCHHUS U
KU3ZHEJEATEIbHOCTU PACTEHUIN Pa3HbIX
HKOJIOTUYECKUX IPYMHI MO OTHOUIEHUIO
K CBETY (CBETOIFOOMBBIC, TEHETIOOUBEIE,
TEHEBBIHOCJIMBBIE).

[IpuBOAUTH IPUMEPHI PACTEHUIN PA3HBIX
HKOJIOTUYECKUX TPYIIN MO OTHOIIEHUIO
K CBETY.

BoIsBisTE 0COOEHHOCTH CTPOCHHUS U
YKU3HENICATEIbHOCTH JKMBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIII [0 OTHOIIECHUIO
K CBETY (JIHEBHBIE, CYMEPEUHbIC,
HOYHEIC).

[IpuBOAUTH MPUMEPHI ) KUBOTHBIX
Pa3HBIX PKOJOTHUUECKUX TPYIIT

110 OTHOIIEHUIO K CBETY.
O060CHOBBIBATH 3HAYEHHUE
dboToneproan3Ma B KU3HU OPraHU3MOB
Y JIJI51 IPAKTUKHA CEIBCKOTO

XO0351CTBA
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7.3

AlOunoTuueckue
(bakTopsI.
Temnepartypa Kak
AKOJIOTMYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTUYECKUAMN
dakrop. JlelicTBue TeMnepaTyphl

Ha opranu3Msl. [lonkniorepmubie u
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JleMmoHCcTpanumn

Ta6auiel v cxembl: « TermIokpoBHBIE
KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBICY.

OoGopynoBanme: repbapun u
KOJUICKIIUU TETUIOFOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX
pAaCTEHUH; Yy4ela IITUIl U 3BEPEU.
JlaboparopHasi paboTa
«BpbIsiBIIeHHE TTPUCTIOCOOICHUM
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

PackpbiBaTh cofepkanrne TEPMUHOB U
MOHSATUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
roMOMOTepMHbIE (TEILNIOKPOBHBIE)
OpraHu3Mbl, aHAOMO03, SBPUTEPMHBIC
OpraHu3Mbl, CTECHOTEPMHbBIE OPTraHU3MBI,
TEPMOPETYJISLIHS.

XapakTepu3oBaTh JECUCTBHE
TEeMIIepaTypbl Ha OPraHU3MBbI.

BEISABIATE 0COOCHHOCTH CTPOCHUSA U
KHN3HCACATCIIbHOCTHU HOﬁKHHOTCpMHBIX

(XOJ0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNIOKPOBHBIX ) )KUBOTHBIX.
[IpuBONUTH MPUMEPHI MOMKUIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
BrIBISITE 0COOEHHOCTU CTPOCHHUS U
KU3HENEATEIbHOCTH TEIIOII00UBBIX,
3UMOCTOMKHX, MOPO30yCTOWYNBBIX
paCTECHUH.

[TpuBOAUTH TPUMEPHI TETIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYNBBIX
paCTECHUH.

[TpuBoAUTH PUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuotuueckue BiaxxHOCTB KaK 9KOJIOTMYECKHAN PackpeiBath conep:xkanue TEpMUHOB U
daxTopbl. BiaxxHocTh daxTop. [IpucrnocobeHus: pacTeHuit MOHSTUH: BIAKHOCTh, TUAPODUTHI,
KaK 3KOJIOTMYECKUI K MOJIJIEP>KaHUI0 BOJHOTO OanaHca. rurpouTel, Me30(pUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrennii YKUBOTHBIE: BOJIHBIE, ITOJIYBOIHBIE,

10 OTHOILIEHHIO K BOJE. Ha3EMHBIC.
[TpucnocobneHust KUBOTHBIX XapakTepu3oBaTh JCHUCTBUE BIAKHOCTU
K U3MEHEHUIO BOJJHOT'O PEXUMA. KaK 9KOJIOTHYECKOro akTopa.
JlemoHCcTpanun BoIsBISITE 0COOEHHOCTH CTPOSHUS U
Tabnuub!l u cxembl: «PU3UOTOTHYECKUE | JKU3HEACATEIBHOCTA PACTEHUM Pa3HBIX
ajanTaly >KMBOTHBIX). HKOJIOTUYECKUX TPYIII MO OTHOLIEHUIO
OoGopynoBanme: repoapuu pacTeHU, | K BOJE.
OTHOCSIIUXCS K TUTpOdUTaM, [IpuBOAUTH IPUMEPBI PACTEHUM Pa3HBIX
kcepoduTaM, Me30(uTaM, KOMHATHBIE | DKOJIOTMYECKHUX IPYII 110 OTHOLIECHUIO
pacTeHus JaHHBIX TPy, K BOJE.
JlabopaTtopHasi paGora BrIisaBiATE aHATOMUYECKUE U
«AHaTOMHYECKHE 0COOEHHOCTH duznonornueckre NprucrnocoOIeHUs
pacCTEHUH U3 pa3HBIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHHUIO BOJHOIO
pexuma.
[IpuBOAUTH IPUMEPHI BOJAHBIX,
IIOJIYBOZHBIX Y HA3EMHBIX KUBOTHBIX
7.5 | Cpensl oOuTanus Cpenbl 00UTaHNs OPraHU3MOB: BO/IHAsA, | PackpbIBaTh cojepiaHue TEPMUHA

OPTaHU3MOB

Ha3eMHO-BO3/1yIIHAs, TOYBEHHAs,
riTyOWHHas MOJMIOYBEHHAs,
BHyTpHOpranuzmMenHas. dusuko-
XMUMHUYECKHE 0COOCHHOCTHU Cpe
OoOuTaHUs OPTaHU3MOB.

«cpena oOuTaHus.

XapakTepru3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO3AYIIIHOU,
MMOYBEHHOM, TJIyOMHHO MOJIMOYBEHHON 1
BHYTPHOPTAaHU3MEHHOU cpejl OOMTaHUSI.
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[Ipucnoco6neHus: Opranu3MoB K KU3HU
B Pa3HBIX CpEAaX.

JleMmoHCcTpanun

Tabnauubl 1 cxembl: «Cpeabl 0OUTAHMS
OpraHU3MOB.

O6opynoBanme: KOUICKIIUN
’KUBOTHBIX, OOUTAIOIIMX B PA3HBIX
cpenax

CpaBHUBaTh GUBHKO-XUMUYECKHE
YCIIOBUSI PA3HBIX Cpel OOUTaHUSI.
BrIBISITE 4epThl IPUCTIOCOOIEHHOCTH
OpTraHU3MOB K OOWTaHUIO B BOJTHOM,
Ha3€MHO-BO31YILIHOW, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOM Cpeax
oburtanws.

[IpuBOINUTH IPUMEPHI OPraHU3MOB,
00UTAIOIIMX B Pa3HBIX Cpellax

7.6 | buonorudeckue buonornueckue putmel. BHemHue u PackpsiBaTh cosiep:xaHue NOHATUS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHbIE U «OMOJIOTHYECKUE PUTMBIY.

TOJIMYHbBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Ipucnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHbIX U
CE30HHBIM U3MEHEHHUSM YCIOBUI TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPBI TPOSBIICHUS
JleMOHCTpanun OMOJOTUYECKUX PUTMOB Y Pa3HBIX
Tabauub! u cxembl: «bruonoruueckue OpraHU3MOB.
PUTMBD». BbISBISTE UepThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repbapuu u OpraHu3MOB K CE30HHBIM U3MEHEHUSAM
KOJIJIEKIIUM PACTEHUM U )KUBOTHBIX, YCJIOBUM KU3HMU.
o0Jafaroumx YepTamMmu OnuchiBaTh CE30HHBIC SIBICHUS B )KU3HU
MPUCTIOCOOTICHHOCTH K CE30HHBIM OpPraHu3MOB, PACIPOCTPAHEHHBIX
U3MEHEHHUSIM YCIIOBH JKU3HU B CBOE€I MECTHOCTH

7.7 | ’Kuznennnie GopMbI XKuznenusie (opmMbl OPraHU3MOB. PackpeiBath conepkaHue NOHSATUS

OPTaHU3MOB

[TonsiTue o xu3HeHHOU (hopme.
JXuzneHnpie HOPMbI paCTCHHIA:
JIePEBBS, KYCTAPHUKH, KYCTAPHUUKH,

«KU3HEHHas (opMa OpraHu3Ma.
BbIsBISATE OCOOEHHOCTH CTPOEHUS U
AKU3HEESATEIIbHOCTH PACTEHUH pa3HbIX
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MHOTOJIETHUE TPaBbI, OJTHOJICTHHE
TpaBbl. JKu3zHeHHbIE (POPMBI JKUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI,
a’3po6uoHTHI. OCOOEHHOCTH CTPOCHUS U
o0Opasza >KM3HH.

JdeMoHCcTpauu

Tabauip! 1 cxeMbl: «Ku3HEHHBIE
dbopMBbI pacTeHHi», « KU3HEHHBIC
(OpPMBI JKUBOTHBIX).

Oo6opynoBanme: repbapuu u
KOJUIEKIIUN PACTEHUH M )KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[IprBOANTE IPUMEPHI PACTEHUH Pa3HBIX
AKU3HEHHBIX (POPM.

BbISBISITE 0COOEHHOCTH CTPOSHHUS U
KHU3HEIEATEIIbHOCTH JKUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POpM.

[TpuBOIUTE MPUMEPHI JKUBOTHBIX
pa3HBIX JKU3HEHHBIX (hOpM

7.8

buotnueckue dpakTopsl

buotnueckue paxtopsl. Buas
OMOTUYECKHX B3aUMOICHCTBUM:
KOHKYPEHIIMA, XUIIHUYECTBO, CUMONO03
u ero Gopmsl. [lapasutusm,
KOOIepalusi, MyTyaausm,
KOMMEHCaIIM3M (KBapTUPAHTCTBO,
HaxyieOHn4YecTBO). Hetpoduueckue
B3aMMOJIEUCTBUS (TONMUYECKUE,
dbopuueckue, pabpruueckue). 3HaUCHUE
OMOTHUYECKUX B3aUMOJIEUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B CPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
HCKJIFOUYEHHS.

JleMmoHCcTpanun

Tabauibl ¥ cxembl: «DKOocHCTEMA

PackpeiBath conepxanne TEpMUHOB U
IIOHSATHN: KOHKYPEHLUS, XUIITHUYECTBO,
Iapa3uTU3M, MyTyaJIU3M,
KOMMEHCAJIN3M, HETpo(pHUUecKne
B3aMMO/JICHCTBHUS.

XapakTepu30BaTh BUbl OMOTUYECKUX
B3aUMOJIENCTBUMN.

OOBSICHATH CyIIHOCTh KOHKYPEHLINH,
XUIIHUYECTBA, IapA3UTU3MA,
MyTyaju3Ma, KOMMEHCAIN3Ma.
[IpuBOoaNTHE IpUMEPBI OPTAHU3MOB,
YYacCTBYIOIIMX B OMOTUYECKUX
B3aMMOJICHCTBUAX PA3HBIX TUIIOB.
O1neHuBaTh 3HAUEHUE OMOTUYECKUX
B3aMMOJICHCTBUH IS CYILIECTBOBAHUSA
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I POKOJIMUCTBCHHOIO JICCAY,
«IKocHucTeMa XBOWHOTO Jiecay,
«eru muTanus», « XUITHAYECTBOY,
«ITapazutuzmy», «KoHKypeHIus»,
«CuMbmno3y», «KoMMeHcammzm.
O6opynoBanme: KOJUIEKIIUN
’KUBOTHBIX, YU4aCTBYIOIINX

B PA3JIMYHBIX OMOTHYECKUX

OpPraHU3MOB B Cpefie OOUTAHUS.
O60CHOBBIBATH ACHCTBHE IPUHLIMIIA
KOHKYPEHTHOTO MCKIIIOUEHUS

B3aMMOJICHCTBUX
Nroro yacos 1o teme 9
8 Tema «IK010rusi BUAOB U MOMYJISIIHID»
8.1 | Dkonoruyeckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpriBats conepxanue NOHATHSA
XapaKTEPUCTUKH nonyJsauuy. [lomynmsuus kak TIOITYJISALIS.
NOMYJISIUN ouonorudeckas cucrema. Ponp OneHuBaTh 3Ha4YEHNE HEOJHOPOAHOCTH

HEOJTHOPOJHOCTH Cpeibl, PU3NUECKUX
0apbepoB U 0OCOOEHHOCTEW OMOIOTHI
BUJIOB B (JOPMUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
nonyJsiuuid. OCHOBHBIE OKa3aTeIn
HOIYJISILIMY: YUCIEHHOCTD, IJIOTHOCT,
BO3pacTHas U MOJIOBas CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.
JleMmoHCcTpanun

TaOauiipl v cxembl: «IKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJISALAN,
«IIpocTtpaHcTBEeHHAas CTPYKTypa

cpensbl, puznueckux 6apbepoB U
0COOEHHOCTEN OMOJIOTUN BUIOB

B ()OpMHUPOBAHUH TIPOCTPAHCTBEHHOM
CTPYKTYPBbI OMYJISALIHA.

[IprBoaNUTHE IPUMEPBI MOYIISALNAN
pPa3HbBIX BUIOB PACTCHHI M )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHbBIE
HKOJIOTHYECKHE MOKa3aTeIu
NOMYJISIUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pACTHAas U M0JIOBAsi CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpAIUSI.
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MOITYJISIITU N, ((BOBp&CTHbIe IMUpaMu/Ibl
IMOMYJIALIU

8.2 | Dkojoruueckas DKoJlornyeckas CTpyKTypa NOomyJsiquu. | PackpeiBaTh coliep:kaHue TEPMUHOB U
CTPYKTypa OneHKa YMCIEHHOCTH MOMYJISALIHH. NOHATUI: AMHAMUKA MOMYJISLNH,
MO YJISIIUU. JInHaMUKa TOMYJISIHUN U €€ Peryysius. | OMOTHYECKUH TOTEHIUAI IIOIYJIALHH,
JlnHamuyKa nomynsuuu BroTryecKuii MOTEHIMAN MOMYJISIHUA. | KPUBbIE BBIKUBAHUSA, (PAKTOPHI
U €€ peryJsnus MopenvupoBaHue TMHAMUKA CMEPTHOCTH, EMKOCTb CPEBI.
nonyJsiuuu. Kpussie pocta OOBSICHATH 3aKOHOMEPHOCTH
YUCJIIEHHOCTH nomysiiuu. Kpussie pa3MelIeHust 0cO0el MOmyIIsILUU
BBIKUBAHUSA. Peryssius 4ucieHHOCTH | Ha 3aHUMAaeMOM TEPPUTOPHH.
MOMYJISILUNA: POJib (PAKTOPOB, OueHuBaTh OMOTUYECKUI OTEHIIMAIT
3aBUCALIMX U HE 3aBUCALIUX OT MONYJISIUIA Pa3HbIX OPTaHU3MOB.
IJIOTHOCTHU. DKOJIOTMYECKUE CTPATEruu | AHAJIM3UPOBATh KPUBBIE pOCTa
BU10B (1- u K-cTparerun). YUCJIEHHOCTHU MOMYJISIIIUU U KPUBbIE
JleMOHCTpanun BBDKMBAHUS.
Tabauipst u cxembl: «CKOpPOCTh OOOCHOBBIBATh NPUYMHBI CIEPKUBAHUS
3aceseHus IOBEPXHOCTU 3EMIIU OMOTHUYECKOI0 MOTEHI[MaIa pocTa U
pa3IMYHBIMHA OpPraHU3MaMu» IPUYHHBI BCIBIIIEK POKAAEMOCTH
y OTZIE€JIbHBIX OPTaHU3MOB.
[lepeuncnarh HakTOpbl CMEPTHOCTH,
PEryIUPYIOLINE YUCICHHOCTD
MOMYJISIIUN PACTEHUM U dKUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKUE CTPATETUN
BUJIOB
8.3 | DKomoruyeckas HAIIA [TonsiTrie 06 SKOIOrMUECKON HUILIE PackpsiBaTh cofiep;kaHie TEPMUHOB U

BHJIA

Busa. Mectoobutanne. MHOrOMEpHAas
MO/IEJIb 3KOJOTUYECKON HUILIA

MOHSTHUI: PKOJIOTUUECKAsl HUIIIA, BU/I,
apeas, UHBa3Usl.
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JIx. 1. Xatunncona. Pa3mepsl
AKoJoruueckon Humu. IloreHumanbHas
Y peAIN30BAHHAs HUILIU.

Bun xak cuctema nonyisinuii. Apeanbl
BUI0B. BUIBI M UX KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTAHI.

3aKOHOMEpPHOCTHU MOBEACHUS U
MUTPALMH )KUBOTHBIX. bruonornueckue
VHBA3UHU YyKEPOIHBIX BUJIOB.
JleMmoHCcTpanun

IToptper: JIxx. . XaTunHCOH.
Tabauime!l 1 cxeMmbl: «Moens
AKOJIOTUYECKON HUIIIU

JIx. . XaTunHCOHaY.
O6opynoBanme: repOapuu pacTEHU;
KOJUJICKIIMU KUBOTHBIX.
JlabopaTopHas padora
«IIpucnocobsieHnst ceMsiH pacTeHU N

K PAaCCEeIICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEITb 3KOJIOTMYECKOW HUIITU

Jx. . XaTunHCOHA.

[IpuBOAUTH IPUMEPHI SKOJIOTHUUECKHUX
HUIII PA3HBIX BUJIOB PACTEHUN U
KUBOTHBIX.

BBIABIATE OTIIMUKE DKOJIOTUYECKON
HUIIM BUJA OT €r0 MECTOOOUTAHUS.
I'paduaecku nzobpaxkathb
MHOTOMEPHYIO MOJIEJIb SKOJIOTUUYECKON
HUILH JJISI Pa3HBIX BUAOB.

BBIABIATE IPUYMHBI PA3JIAYAI

B pa3Mepax SKOJOTHYECKON HUILIH

Y Pa3HbIX BUJIOB PACTEHUI U JKUBOTHBIX.
AHaJIM3UPOBATh MPUYUHBI U
MOCJIEJICTBUSL CMEHBI SKOJIOTHYECKOU
HUILLN

Htoro yacoB mo Teme 9
9 | Tema «9koJ10rus CO001IECTB. JKOJOTHYCCKUE CUCTEMBbD)
9.1 | CooOiecTBO 1 CooOuiectBa opranu3moB. buonenos nu | PackpsiBath conep:kanue TEPMUHOB U
OpPraHu3MOB — ero cTpykrypa. CBsizu MexIy MOHATHI: OMOIIEHO3, OUOTOTI.
OHOoIIeHO3 OpraHu3Mamu B OHMOIICHO3E. XapakTepu3oBaTh OMOIIEHO3 U €r0

JdeMoHCcTpanuu
Tabauib! u cxemer: «CTpyKTYypa

CTPYKTYPBI: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPHUUECKYIO.
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6I/IOI_ICH038>>, «DKocucrema
A POKOJIMUCTBCHHOTO JICCA»,
«ODKOCHCTEMAa XBOMHOTIO JIeca

[IepeunciATh M NPUBOIUTE IIPUMEPHI
CBSI3€M MEXIYy OpraHU3MaMHU
B OHOILIEHO3€e

9.2

Dxocucrema

DKOocUCTEeMa KaK OTKpPbITasi CUCTEMA
(A.JIx. Tencnu). ®yHKIUOHAJIbHbBIE
0JIOKH OPTraHKU3MOB B 9KOCUCTEME:
MPOAYLEHTbI, KOHCYMEHTHI,
peayuentsl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u cerTy.
AbGuoTtnueckue 0JI0KH 3KOCUCTEM.
[TouBBI 1 MBI B 3KOCHCTEMAX.
Kpyrosoport BewmecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JdeMoHCcTpanuu

IToptpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabauipt u cxembl: «DyHKIIMOHATIBHBIE
IPYIIbl OPTaHU3MOB B SKOCUCTEME,
«KpyroBopoT BelecTB B 3KOCUCTEME,
«llenn mutanus (macTOUIIHAS,
JETPUTHAS )».

O6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTHIl 1
3BEepen

PackppiBaTh copepxaHie TEPMHUHOB U
MOHSITUNA: YKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHThI, TPOPHUUECKUE
ypOBHH, Tpoduueckue (MUIEBbIC) [ETU
U CETH.

Ha3zbiBaTh CTpyKTYpHBIE KOMIIOHEHTHI
HKOCUCTEMBI.

XapakTepu3oBatb PyHKINUN U
IPUBOJIUTH IPUMEPHI OPTaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAaHUU O PacTEHUsX, rpudax,
OaKTepusX U )KUBOTHBIX.

OnuceiBaTh KPyroBOpOT BEIIECTB U
MOTOK SHEPTUH B SKOCHUCTEME.
OOBSICHATB POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB U MOTOKE YHEPTHH.
[IpuBOIMTE MIPUMEPHI OPTaHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TpOPUUECKUX MUPAMU/I.

CocTaBisiTh CXeMbI IEPEHOCA BELIECTBA
Y DHEPTUU B HKOCUCTEMAX (Lienu
MIATAHUS).
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CpaBHI/IBaTB HaCT6I/IIHHBIe H JCTPHUTHLBIC
OCIH IMMTaHuA

9.3 | Dkomoruyeckue OcHOBHBIE TTOKA3aTENN IKOCUCTEMBI. PackpeiBath conepkaHue TEPMUHOB U
MIAPAMU/TbI buomacca u npoaykuusi. MOHATUN: NPOIYKIIMs, Oromacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKas MUpaMu/Ia.
OroMacchl U YHEPTUH. XapakTepu3oBaTh IpaBuiIa
JleMmoHCcTpanumn HKOJIOTUYECKUX MUPAMUJ] YUCEII,
Tabauibl ¥ cxeMbl: «DKoJIoruyecKas OroOMacchl U YHEPTUH.
MAPAMUJA YUCET», «IKOJIOTHIeCcKas OOBSCHITH MPUYUHBI PAZTUIUN
nupamuia OuoMacchl», B NPOAYKTUBHOCTH Y PA3HBIX
«ODKoJorn4yecKkas nupamuaa SHEpTUl» | SKOCHCTEM.
[TpuBoaUTH MPUMEPHI MTPAKTUUECKOTO
MPUMEHEHUSI MPABUI SKOJOTMUYECKUX
nupamu.
CpaBHuBaTh OMOMACCy U IPOYKIIUIO
HKOCUCTEM CYIIM U MUpPOBOIo OKeaHa
9.4 | U3menenus Jlunamuxa skocucmenm. PackpeiBath conepxkaHue TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. MOHATUI: CYKLECCHSI, KITUMAaKCHOE
CYKIECCUU @nykmyayuu. HanpaBiieHHbIE COOOIIECTBO, CYKLIECCUOHHBIN ps/I.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHbie M BTOPUYHBIE
CYKIIECCUU U UX IPUUYUHBI.
AHTpOTIOTeHHBIC BO3/ICUCTBUS

Ha cykueccuu. KimmmakcHoe
cooO1ecTBo. bruopasnooOpasue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOMYUBOCTH COOOIIIECTB.

XapakTepu3oBaTh CyKIECCUMU:
NEPBUYHBIE U BTOPUUHBIE, TPUBOIUTH
UX [IPUMEPHI U HA3bIBATh PUYNHbI
CMEHBI COOOIIIECTB.

CpaBHUBATh BpEMEHHBIE U KOPEHHBIE
OHOreoeHO3bl HA KOHKPETHBIX
IIPUMEPax CBOEHM MECTHOCTH.
MonennpoBaTh pe3yJibTaThl IpoLecca
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JleMmoHCcTpanumn

Tabnuiel u cxembl: «O0pa3oBaHue
6omnotay, «[lepBuuHnas cykmeccus,
«BoccranoBieHne fieca mocie moxapar

CMEHBI OMOT'€OIICHO30B 101 BIMSHUEM
aHTPOIOTEHHOTO (haKTOpa

9.5 | lIpupoansie IIpuponHbie dKOCUCTEMBI. PackpeiBath conepxanne TEpMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemul | TOHATUN: PUTOIIIAHKTOH, 300IUIaHKTOH,
Mopell u 0Keano8. IKocucmemvl mMyHOp, | APyCHOCTB.
Jlecos, cmeneti, NyCMblHb. Xapakrepu3oBaTbh IPUPOIHBIE
JleMoOHCTpanun HKOCUCTEMBI, UX OCHOBHBIE
Tabauibl u cxembl: « IKOoCHCTEMA KOMIIOHEHTHI (Ha MpUMEpE 03€epa,
IIMPOKOJIUCTBEHHOTI'O JIECaY, XBOMHOIO U IUPOKOJIUCTBEHHOTO JIECA).
«IKOocHucTEMA XBOMHOTO JIECa, OOBSICHATH TPUYUHBI PA3TUUYHON
«IKocucTeMa 03epay. Oromacchl IPOAYILIEHTOB U
OO0opynoBanme: aKBapuyM Kak MOJieJIb | KOHCYMEHTOB B TPUPOIHBIX
HKOCHUCTEMBI. HKOCUCTEMAX.
IKrcKypeust «IKCKypceus B TUMHYHBIN | COCTAaBIISITh NACTOUIIHBIE U IETPUTHBIE
ouoreorieHo3 (B 1yOpaBy, Oepe3HsIK, LENH MUTaHUS IPUPOJHBIX SKOCUCTEM.
€JIbHUK, Ha CYyXOJIOJIbHBIN UITH [IpuBOAUTHE IPUMEPHI OPraHU3MOB,
MOMMEHHBIH JIyT, 03ep0o, 00JIOTO)» BXOJISIIIMX B COCTaB (PUTOIJIAHKTOHA,
300IJJAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb SIPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMACCy U IPOTYKIIUIO
BOJHBIX U Ha3€MHBIX I9KOCUCTEM
9.6 | AHTpOIOreHHsbie AHTPONIOT€HHBIE 3KOCUCTEMBI. PackpeiBath conep:xkanue TEpMUHOB U
KOCUCTEMBI Arposkocuctema. ArpoLeHo3. MOHSTUI: arpO3KOCUCTEMA, arpOLIEHO3,
(arposKOCUCTEMBI) Paznuuusa Mexy aHTPOMIOTEHHBIMUA U | MOHOKYJIBTYPA.
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MPUPOIHBIMH 3KOCHCTEMAMH.
JdeMoHCcTpauu

Tabauibl ¥ CXEMBI: « ATPOLIEHO3Y,
«KpyroBopot BeniecTs u NOTOK
SHEPI'UM B arpOLIEHO3E.
Oo0opynoBanme: repbapuu
KYJIbTYPHBIX U TUKOPACTYLIUX
pacTeHUN.

IKCKYypCHsl «IKCKYpCUs

B arpo3’KOCUCTEMY (Ha o€ U

B TEIUIMYHOE XO3UCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBL.
[IpuBOINUTH IPUMEPHI ATPOIKOCUCTEM.
CocTaBisTh 1IENU NTUTAHUS arPOLIEHO3a.
OOG0CHOBBIBATH MPUYUHBI HU3KON
YCTOMYMBOCTU arpOdKOCUCTEM.
CpaBHUBATH arpO3KOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJb YEIOBEKA

B COXPAHEHUH YCTONYMBOCTH
arpo3KOCUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPHUHT

VYpboskocucrembl. OCHOBHbIE
KOMITOHEHTHI YPOOIKOCHUCTEM.
['opoxckas diopa u payna.
CuHaHTpONM3aIHS TOPOJICKON (hayHBI.
buonornueckoe u X03UCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHHUS
OCHOBHBIX B3aUMOJECHUCTBUN
OpraHU3MOB B SKOCHCTEMAX.

Ponv kackaonoeo aghghexma u 6uoos-
20UPUKAmMopos (K1ouessbix 6U008)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHEpPTrUM U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMH.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpbiBaTh copepkanrue TEPMUHOB U
NOHATUH: ypOO3KOCHCTEMA,
CHHAHTPOIM3AIHs, TOpoJicKas ¢iiopa,
ropojickasi ¢payHa, 5SKOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHbBIE
KOMITOHEHTBI YPOOIKOCHCTEM.
OmnuceIBaTh OMOJIOTHYECKOE U
X0351CTBEHHOE 3HAUCHUE
ypOOIKOCUCTEM.

[IpuBOANTE MPUMEPHI U OLICHUBATH
COCTOSIHHE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BBt 0COOEHHOCTH FOPOJICKOM
¢opsl U payHBI.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MPUPOTHBIC IKOCUCTEMBI
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MOIYJISILIUM ¥ SKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX
BO3JIEUCTBHIA.

Mexanuzmwl 6030eticmeus 3a2ps3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UHYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCEUS.
Metononoruss MOHUTOPUHTA
€CTECTBEHHBIX U AHTPONOTr€HHBIX
DKOCHCTEM.

JleMmoHCcTpanumn

Tabauiet u cxembl: «IIpumepsr
ypOOIKOCUCTEM.

IIpakTuyeckas padora

«M3yuyenue u onncanue
ypOOIKOCUCTEMBIY.

JlabopatopHasi paGora

«M3ydenue pazHooOpasusi MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTMX B Pa3HBIX
KOCUCTEMAX»

Htoro yacos no treme

12
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10

Tema «buocdepa — riaod6ajbHas IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB Ouocdepbl

2

buocdepa — obmerianerapuas
00oJt04Ka 3eMIId, TJe CYIIEeCTBYET WIIH
CyIIeCTBOBaJIa )XKM3Hb. Pa3zBuTne
MpeACTaBICHH 0 Orocdepe B Tpymax
9. 3wcca. Yuenue B.U. BepHaackoro
o ouocdepe. Obmactu 6mochepsr u e
coctas. JKuBoe BemiecTBo ouochepsl u
ero (pyHKIIUH.

JleMmoHCcTpanumn

[Toptpersl: B. 1. Bepnaackuu,

3. 3roce.

Tabauie u cxembl: «I'eocdepsr
3emnny, « DyHKIMH )KUBOTO BEIECTBA»

PackpsiBaTh conep:kaHnne TEPMUHOB U
MOHATUM: Ouocdepa, KHUBOE BEILIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEIECTBO.
[TpuBOIUTE GOPMYITUPOBKU OCHOBHBIX
noJiokeHu yuenus B. Y. Bepuaackoro
o ouocdepe.

XapakTepu3oBath o0nactu 6uocdepsl u
UX COCTaB, Ha3bIBaTh 00JIaCTH
pactpocTpaHEHUs KUBOTO BEIIECTBA

B 000JI09KaxX 3eMJIH U BBISBIISITH
MPUYHUHBI €T0 PA3TUIHOTO
pacrpe/eneHus.

[Tepeuncnsats GyHKIMHT )KUBOTO
BemecTBa orocdeps! (razoBas,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTpAIMOHHAs, OMOXUMHUYECcKas).
[TpuBOIUTH TPEMEPHI TIPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OTIICHUBATH
OMONIOrHYeCKyI0 HHPOPMAIIIO

0 TJI00aTbHBIX SKOJIOTHUECKHUX
npoOiaemMax Ouocdepsl, MoITydaeMyto

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBars Bkiaa B. U. Bepnanckoro,
3. 310cca B CO3/1aHUE YUCHHUS
o Ouocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ounocdepsl.
KpyrosopoTtsl
BEILECTB

3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
o6uocgepsl. OcobennocT 6uocheps
KaK TJI00aJIbHON AKOCUCTEMBI.
JlnHaMu4ecKoe paBHOBECHE

B 6uocdepe. KpyropopoTsl BeliecTB u
OMOreoXUMHUYECKHE UKITBI (YTIIepoa,
a30Ta). PUTMUYHOCTH SIBJICHUI

B Ouocdepe.

JdeMoHCcTpanuu

Tabauiet u cxemsl: «I'eochepbl
3emany, « DyHKIIUU KUBOTO
BEIIECTBAY,

«KpyroBopoT azoTa B pupoe»,
«KpyroBopoT yriepojaa B Ipupoae»,
«KpyroBopoT KUCI0pO/ia B MPUPOJIEY,
«KpyroBopoT BOJIbI B IPUPOJIEN»

PackpbiBaTh copepkaHre TEPMUHOB U
MMOHSITHI: II100ajbHasg dKOCHUCTEMA,
JTUHAMHYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTEOXUMHUYECKUE TTHKJIBI.
XapakTepru3oBaTh 0COOCHHOCTH
ouocdeps! Kak riao0aTbHOM
HKOCUCTEMBI.

Omnpenensars GyHKIMIO 6nocheps

B 0oOecrieueHn OUOTEHHOTO
KPyTrOBOPOTA BEIIECTB HAa MJIAHETE.
XapakTepu3oBaTh OCHOBHEIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3ITMYHBIX BEIIECTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB JIJISl CYIIIECTBOBAHUS KU3HU
Ha 3eMJie.

OOBSACHATDH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIIECTB.

BrISBISITE TUHAMUYECKOE PABHOBECHE
ounochepsl.
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[TpuBOANTE MPUMEPHI PUTMUIHOCTH
sBJICHUH B Onocdepe

10.3 | 3oHaIBHOCTH 2 3onanbHOCTH OMocdepsl. [lonsTre PackpriBath conep:xaHue TEPMUHOB U
ouocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSATUI: OMOMBI, TYHIpa, XBOHHBIE
OMOMBI CyIIH. TYH/Ipa, XBOWHBIE Jleca, CMEIIaHHbIE U | JIECA, CMEILIaHHbIE JIeCa,
VYcToitunBOCTh HIMPOKOJIUCTBEHHBIE Jieca, CTEIH, HIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
ounochepsr CaBaHHBI, TyCTHIHH, TPOITMYECKHE JIECa, | CABAHHBI, TyCTHIHU, TPOITMYECKHUE JIeCa,

BBICOKOTOpbsi. Kimar, pacTUTENbHBIA | BBICOKOTOPbSI.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykrypa ¥ QYHKIMS )KUBBIX CUCTEM, | XaPAKTEPU30BaTh OCHOBHEIE OMOMBI
OLICHKA UX PECYPCHOIO MOTeHIMa a u | CylIn.
ouocdepHbIx QPyHKITHI. CpaBHUBaTh 0COOCHHOCTH KJIMMaTa,
JleMOHCTpAIMH MOYB, PACTUTEIBHOTO U )KUBOTHOTO
Tabauubl ¥ cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYIIN 3eMJIH.
cymmny, «Knumarnueckue nosca BBISBISITE IPUYMHBI 30HATBHOCTH
3emum», « Tynapay, « Tairay, B Onocdepe
«CMelIaHHbIi Jecy,
«IIIupokonucTBeHHbIH Jiecy, «CTemnby,
«CaBanHay, «I1ycTbIHS»,
«Tpornueckuit ecy.
Oo6opynoBanme: repObapun pacTeHUI
Pa3HBIX OMOMOB; KOJUIEKITNH KUBOTHBIX

Nroro vacos no teme 6

11 | Tema «Hesi0BeK 1 OKPYKAKOLIAS CPexa»

11.1

BosnelictBue
yejioBeka Ha ouochepy

2

DKOJIOTMYECKHE KPU3UCHI U X
puyuHbl. Bo3aencrsue yenosBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

PackpbiBaTh cojiepkaHre TEPMUHOB
U TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPS3HUTEIIH,
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cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE
BOJHOM cpefbl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. 3MeHeHue
KJIMMATa.

JlemoHCcTpanun

TaOnuib! U cxeMbl: «3arpsi3HeHUE
aTMocheps», «3arpsi3HEHUE
ruzipocheps», «3arpsa3HEHNE IOYBbD,
«ITapHukoBsIif 3¢ dHexT»

NapHUKOBBIN YPPEKT, «030HOBAS
JBIPay», «KUCIOTHBIE 0K,
ruapocdepa, 3BTpoduKanus BOA0EMOB,
M0YBa, 3PO3Usl IOYB, IECTULIUIBI,
DKOJIOTUYECKUW KPU3HC.
AHanM3upoBaTh aHTPOIIOT€HHbBIE
bakTopsl BO3eHCcTBHS Ha Onochepy
(poJib yenoBeKa B MPUPOJIE) HA PA3HBIX
dTanax pa3BUTHsI YEIOBEYECKOTO
oO11ecTBa.

XapakTepu3oBaTh III00ATEHBIE
HKOJIOTHYECKUE TIPOOIIEMBI;

OCHOBHbBIE UICTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHU; IKOJIOTMYECKUE
po0sIeMbl, CBSI3aHHbIE

C YBEJIMUEHUEM TPAHCTIOPTa

B KPYIIHBIX TOPOJIaX; 3BTPO(UKAIIIIO
BOJIOEMOB; IIOCJIEICTBUS 3arPsA3HEHUSA
BOJI XUMUYECKUMH BEIIECTBAMU;
BO3/ICIICTBHE YeIOBEKA HA TOYBEHHBIM
MIOKPOB.

ApryMeHTHpOBaTh 3HAYEHUE
HKOJIOTUYECKUX 3HAHUMN B PEIICHUU
BOIIPOCA O NOJJIEPKAHUN YCTOMUUBOCTHU
ouochepsl
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11.2

AHTpPONOTr€HHOE
BO3/ICUCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoabI

AHTpPONIOr€HHOE BO3/1EHCTBUE

Ha PAaCTUTEJIbHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTENBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsieMbIE PUPOHBIE TEPPUTOPHUU
(OOIIT). boranuueckue caabl U
300JIOTMYECKUE TTapKH.
JdeMoHcTpanuu

Tabauubl u cxembl: «Ocob0

OXpaHsieMbIE MPUPOIHBIE TEPPUTOPUI.

OoopynoBanme: pororpaduu
OXpaHSAEMBIX PACTEHUN U )KUBOTHBIX
Kpacnoit kauru P®, Kpacnon kauru
peruona

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUN: COKpALIEHUE
Ooropa3zHooOpasusi, OXpaHa MPUPOIbI,
0c000 oXpaHsieMble TPUPOTHBIC
tepputopun (OOIIT), 6oTannuecKuit
call, 300JIOTUYECKUM TapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pacTeHUN U )KUBOTHBIX.

[IpuBoAUTH MPUMEPHI TPSIMOTO U
KOCBEHHOI'O BO3JIEUCTBUS YEIOBEKA
Ha PaCTUTEIIbHBIA U )KUBOTHBIN

MUp.

XapakTepu3oBaTh NPUHIUITBI
«BcemupHOM cTpaTerum OXpaHbl
PUPOJIBI».

[lepeuncnaTb 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCION0KEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha IPUMEPAX OMACHOCTh
COKpaIieHusi OMOJIOTUIECKOTO
pazHoo0Opa3us 3emiin.

[TpuBoAUTH IPUMEPHI PEKUX U
MaJIOYMCIEHHBIX BUJIOB PACTEHUI U
YKUBOTHBIX CBOE€U MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
peruoHoB u Kpacnyto kuury PO
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11.3

Pannonansnoe
MIPUPOIONIOJIB30BAHNE
Y YCTOMYMBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO
Pa3BUTHS YEJIOBEYECTBA M TIPUPOJIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
Y COXpaHeHHE OMOJIOTHYECKOTO
pa3zHo0Opa3us 3eMIn.

OO01ue 3aKOHOMEPHOCTH
TJI00QTBHBIX DKOJIOTHUECKUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOTO KPHU3HUCa U €TO
BEPOSITHBIC TTOCIIC/ICTBHUSI.

Pa3BuTre MeTO10B MOHUTOPHHTA
Pa3BUTHS OMMACHBIX TEXHOTCHHBIX
MIPOIIECCOB.

Cucmemmboie ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEeHMOCHOCOOHOU dHepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcul. Hayuonanvnole
uUHgoOpMayUoOHHbIE CUCEMDI,
obecneyugarowue 00Cmyn

K UHGhopmayuu no coCmosHuio
OMOENbHBIX BUO08 U IKOCUCTIEM.
OcHogvl sKopeabuumayuu IKOCUCmem
U cnoco608 60pvoOvI

C OUONOBPEIHCOCHUSMU.
Pexoncmpykyus Mopckux u HazemMHbIX
IKOCUCTEM.

PackpeiBath copepxaHue TEPMUHOB U
MOHSATHUM: pallMOHATBHOE
MIPUPOJIOTIOIb30BaHUE, YCTOMYHBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
SKOJIOTHYECKHUHU CIIE]I.

XapakTepu3oBaTh OCHOBHBIE IPUHITUIIBI
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUYECTBA U
PUPOJIBI.

OnuceiBaTh HEMCUEpIIaeMbIe U
ycuepnaeMble MPUPOIHBIE PECYPCHI,
MOAYEPKUBASI OTHOCUTEIIBHOCTh
HEHUCUEPIIaeMOCTH MPUPOTHBIX
PECYPCOB; XapaKTepHU30BaTh IIPOLIECCHI
WX BOBHUKHOBEHUS U YCJIIOBUS CPEIbI,
MPUBO/IAIINE K MX (POPMUPOBAHHUIO.
PackpeiBath npo0aeMbl paliiOHATIBLHOTO
MPUPOJIONIOIB30BAHUS U HAXOAUTh MYTH
WX PEILICHUS
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JdemoHcTpanuu
Ta0uune! ¥ cxeMbl: «Monenu
YIPaBIIsIEMOr0 MUPa

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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