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OenepanbHas pabodass mporpamMma Mo yuyeOHOMy mpeamery «buomorus»
(yrnyOnénHbeii ypoBeHb) (mpeameTHas o0yacTh «EcTecTBEHHO-HAay4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — MporpamMmMa MO0 OWOJOTHHM, OWOJIOTHsl) BKJIIOYAET
MOSICHUTEIIBHYIO 3aMHUCKY, COJIEpKaHue 00yUYeHHUs, TNIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS
MIPOrpaMMBbl 110 OUOJIOTHH.

[losicHuTeNnbHAS 3amucKa OTpakaeT OOIIWE IETW W 3aJaud M3Yy4YeHHs OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEIANOChUIOK K €€ W3YYeHHIO O0ydJaroluuMHucs,
MECTO B CTPYKType y4eOHOro IuiaHa, a TaKXke IMOAXO0Jbl K OTOOpY CoAep:KaHWUS,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YyJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPHIC
npeiaraloTcst sl 00s13aTeIbHOTO M3YYEeHUSI B KaXJOM KJIACC€ HAa YPOBHE CPEIHEro
o01rero oOpazoBaHuUsl.

[Inanupyembie pe3ysibTaThl OCBOCHHMS MPOTpaMMbl 10 OHOJIOTHMH BKIIOYAIOT
JUYHOCTHBIC, METalpeJAMETHBIC Pe3yJbTaThl 32 BECh MEPHOJ OOYYEHHsS Ha YpOBHE
CpeaHero oo0I1ero oopa3oBaHus, a TaKKe MPEJAMETHBIC TOCTHKEHUsI 00yJaromerocs 3a
KaXJIbIH TOJT 00yUeHHUS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no Guosiornu Ha ypoBHE CpeHEro o0I1Iero oopasoBanus pazpadboraHa
Ha ocHoBe ®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «06 ob6pazoBaHUU
B Poccuiickoit ®enepanuny, ®I'OC COO, Konmneniuu mnpenojaBaHus y4eOHOTO
npeameta «bHOOTHS» W OCHOBHBIX TOJIOKEHUN (enepanbHOl pabodeit MmporpaMMbl
BOCIIUTaHUSI.

VYyeOubiit npeamet «buonorus» yrnyonéuHoro ypoBusa uzydenus (10—11 kmaccor)
ABIIICTCS OJHMM U3 KOMIIOHEHTOB TNIpeIMETHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npenmetb». CormacHo nonoxkeHusiMm ®I'OC COO npoduibHbie ydeOHBIE MPEIMETHI,
H3ydaeMble Ha YIIIyOJIEHHOM ypOBHE, SIBISIOTCS criocoOoM auddepeHnuanui 00ydeHus
Ha ypOBHE CPEIHEr0 O0IIero o0pa3oBaHusl U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIINM, CPETHUM OOIIHUM, CPETHUM TPO(HECCHOHATHLHBIM U BBICIITUM
oOpa3zoBanueM. B To ke Bpemsi KaXblii U3 3TUX YYEOHBIX MPEAMETOB JOJDKEH OBITH
OpHUEHTHUPOBAH HAa TMPUOPUTETHOE pEIICHHE O00pPa30BATEIBHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 33/ad, CBS3aHHBIX C mpodopUeHTanreld oO0ydamuxcs ¢
CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOW 00JacTH HAy4YHOI'O 3HAHUSA, CBSI3aHHOTO
¢ OuoJtorueit, MEIUITMHOM, YKOJIOTHUEH, TICHXOJIOTHEH, CIIOPTOM HIIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouonormm MaéT TPENCTaBICHUE O IEIM W 33Jadax H3y4YeHUs
yueOHoro npeamera «buonorus» Ha yriayoJIEHHOM YpPOBHE, ONpEeseT 00s3aTesIbHOE
(MHBapUaHTHOE) TPEAMETHOE COJIEpXKAHUE, €r0 CTPYKTYpUPOBaHUE MO pazienam Hu
TeMaM, paclpeeleHue MO KjaccaM, PEKOMEHAYET MOCJIeI0BaTeIbHOCTh HU3y4YCHUs
y4eOHOro MaTepHaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTHUKU



denepanbhas padouas nporpamma | buomorus. 10-11 xmaccesl (yriyOaEéHHbIA YpOBEHB)

y4eOHOro Impoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuvaromuxcs. B mporpamme
Mo OMOJIOTMM pPEaqu30BaH MPUHLMI TPEEMCTBEHHOCTH C M3y4ye€HHEM OHOJIOruu
Ha YypOBHE OCHOBHOro o0miero oOpa3oBaHus, Ojarojapss 4eMmy IpOCMaTpPUBAETCA
HallpaBJIEHHOCTh ~ Ha  TOCIEAYyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIILIJIEHUS, PEACTABICHUN O 3J0POBOM 00pa3e KU3HU, HA BOCIIUTAHUE
Oepe’KHOro OTHOLIEHUS K OKPY’Karolllel npupoaHou cpeae. B nporpamme no 6uonoruu
TaKXK€ II0Ka3aHbl BO3MOXHOCTH YyueOHOro mnpeamera «buonorus» B peanu3aluu
tpeboBanuii PI'OC COO K T™IAaHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHbIM H
OpEeIMETHBIM pe3ylbTaTaM OOy4eHHs U B (OPMHPOBAHUU OCHOBHBIX BHUIOB yueOHO-
NO3HABAaTEIbHON  JeATeIbHOCTH  OOydYaloUuIuXcsi IO  OCBOEHHUIO  COJep:KaHUs
OMOJOrNYEeCKOTro 00pa30BaHUs Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

VYyeOubiii npenmer «buonorusi» Ha ypoBHE CpenHEro oOuiero o0Opa3oBaHMS
3aBepiIaeT OMOJOruYecKoe 00pa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA paCIIMpPEHUE U
yriayOiaeHue 3HaHUW OOydYarommxcs O >KUBOM MPHUPOJE, OCHOBAX MOJICKYJSPHOU H
KJIETOYHON OHOJOTHUU, SMOPHOJIOTUM W OUOJIOTMHM Pa3BUTHUS, TEHETHKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YUYEHHUSI U SKOJIOTHUH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha  yriayOJeHHOM  YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOydYalomuxcsi K TOCIEAYIOIIeMYy TOJYYeHHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3alUAX CPEAHETO MPOoPECCUOHATBHOTO
oOpazoBanusa. OCHOBY €ro COJEep:KaHHUsS COCTABIISIET CUCTEMAa OMOJIOTMYECKUX 3HAHMM,
NOJIYYCHHBIX TIPU HU3YYEHHH OOYYaIOUIMMHUCA COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
pazziesoB OMOJIOTUM Ha YPOBHE OCHOBHOIO oO1iero odpaszoBanusd, B 10—11 knaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, paclupeHbl U yriayOieHbl OMOIOTMYECKHE 3HAHUS
O PpAacTeHHUSX, JKHUBOTHBIX, Tpubax, OakTepHsIX, OpraHu3Me uYejJoBeKa, OOIIHX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJHUTEIBRHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
IIPUKIIATHOTO U TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BATh KAaK OPHUEHTHPHI
JUTS TIOCJIeytolero Beioopa npodeccun. Bo3moxkHa Takyke HHTErpaIus OHOJIOTHYECKUX
3HAaHUM C COOTBETCTBYIOIINMU 3HAHUSIMU, MOTYYEHHBIMU 00YYaIOIUMHUCS IPHU U3YUYEHUH
busuku, xumun, reorpaduu U MaTEMATUKH.

CtpykTypa mporpaMmbl 1O OWOJIOTHH OTpakaeT CHUCTEMHO-YPOBHEBBIA U
HBOJIIOLIMOHHBIN MOJAX0ABI K M3ydeHHI0 Ouosoruu. CoriacHo UM, M3y4aloTcs CBOMCTBa
1 3aKOHOMEPHOCTH, XapaKTEpPHbIE JJIS KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHU3aluu,
ABOJIIOLIMKM OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHUs OMOJIOTMYECKOro pa3HO00pa3us
ia”eTsl. Tak, B 10 kmacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIIETOYHOU OMOJIOTHH,
SMOPHOIOTUU W OHOJIOTHMH DPAa3BUTHSA, TEHETUKH M CEJICKIIMH, OWOTEXHOJOTHUH U
CUHTETUYECKOW OHMOJOTHH, aKTyaJIM3UPYIOTCS 3HAHHUS OO0yJarommxcsi Mo OOTaHHKE,
300JI0TUH, aHATOMHH, (U3HOJIOTHH YelioBeka. B 11 kiacce m3ydaroTcs 3BOIOIMOHHOE
y4YEHHE, OCHOBBI DKOJIOTUU U yuyeHue o ouocdepe.

VYuebOnsiil npenmet «bronorus» npu3BaHa 00ECIEUYUTh OCBOCHUE 00YUYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIMIIOB U MPAaBUI, JIEKAIIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAYYHOM KapTUHBl MHUpa, 3HAaHUM O CTPOCHUMY,
MHOroo0Opa3ui M OCOOCHHOCTSIX KJIETKM, OpraHu3Ma, MONyJsluu, OHOIEHO03a,
AKOCHUCTEMBI, O BBIJIAIONINXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX MCCIICIOBAHUSIX
B OWOJIOrMH, TPUKIAJHBIX acreKkTaXx OWOJOTHYECKUX 3HaHuil. J[nga pa3BuTUsS U
MoJAep>KaHUsI HTHTEpeca O0yJaroNIuXcsl K OMOJIOTUH HApsIAy CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepuaia B COAEpPNKaHUU MPOrPaMMBbI 10 OUOJIOTUH MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAaHOBJICHMSI M Pa3BUTHs TOM WM MHOM 00siacTh OMOJIOTrHUH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeXKHbIX VYYEHBIX B PEIICHHE BaKHEHUIIUX
OMOJIOTUYECKUX U IKOJIOTUYECKHUX TPOOIeM.

Lens uzyuenus yuyeOHoro mnpeamera «buonorusi» Ha YriyOJI€HHOM YypOBHE —
OBJIaJICHUE OOYYaIOIIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATBLHON OpraHU3alluu
KUBBIX CUCTEM pa3HOr0 paHra u MPUOOPETeHHE YMEHUW WCIIONb30BaTh ATU 3HAHUS
B (opmMupoBaHMM UWHTEpeca K ONpeAeN€HHOM 005acTh  NpoQecCHOHATBHOU
JESTENbHOCTH, CBS3aHHOW ¢ OWoJjoruMed, WM K BBIOOPY Yy4eOHOro 3aBelCHUS
JUTSL IPOIOJKEHHST OMOJIOTHYECKOT0 00pa30BaHuUs.

JlocTkenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM
ypOBHE 00€creunBaeTcs peluieHuEM CIeAYIOMUX 3a/1ay:

OCBOCHHE OOYYAIOUIUMHUCS CHUCTEMbl OHOJIOTMUECKHX 3HAHHMA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHLEMIUAX, TUIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBWJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAapTUHY MHpa;
O CTPOEHUH, MHOTro00pa3uu U OCOOCHHOCTSAX OHOJIOTMYECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMyJsKs, BUJ, OMOreoleHo3, ouocdepa); 0 BHIIAIOIMIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOydYaromMXCi C METOJAAMH TO3HAHHUS JKMUBOW TPHUPOIBI:
UCCJIEIOBATEILCKUMHU METOJIaMU OUOJIOTHYECKUX HAyK (MOJICKYJISIPHOW U KJIETOYHOM
OMOJIOTHH, YMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH, OMOTEXHOJIOT U
U CHHTETHYECKON OMOJIOTHH, TAJIEOHTOJIOTUH, SKOJIOTHUH ); METOJIaMH CAMOCTOSITEIHHOTO
IIPOBEICHUS OMOJIOTHYECKUX UCCIICIOBAaHUH B TAOOpAaTOPUU U B MpUpojIe (HabIoaeHue,
U3MEPEHUE, FKCIIEPUMEHT, MOJEIUPOBAHUE);

OBJIaJIcHNE  OOYYalOUIUMUCS  YMCHUSMHU: CaMOCTOSITEIbHO ~ HaXOAUTh,
aHAMM3UPOBATh M HCIIOJNB30BATh OWOJIOTHYECKYI0 HH(OpPMAIMIO; TMOJI30BATHCS
OMONOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW, YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OMOJIOTMH U COLMATBbHO-YKOHOMUYECKUMH U SKOJIOTUUECKUMH MpoOIeMaMu
YeJIOBEUYECTBA; OLICHUBATH TMOCIEACTBUS CBOEM JEATENbHOCTH IO OTHOLIECHUIO
K OKpY’Karolen mpupoIHOM cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIIHNX
moned; OoO0OCHOBBIBATH MW COONIOAATh MEpPhl  NPOMHUIAKTHKH  HWHQPEKIIMOHHBIX
3a0oneBaHWii, TpaBWja TIOBEJEHUS B TMPUPOJIEe M oObOecrnedeHus Oe30MacHOCTH
COOCTBEHHON KU3HEAECATEIbHOCTA B YPE3BbIYANHBIX CHUTYalUsX MOPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBbIE HAYYHBIE OTKPBITHUS
B 001acTH OMOJIOTUM;

pa3BuTHE y OOYYaIOIIMXCS WHTEIUICKTYaIbHBIX M TBOPYECKUX CHOCOOHOCTEM
B IPOIIECCE 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSIMHU U COBPEMEHHBIMU
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UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMH €l0 MpoOJeMaMH, METOA0JOTHEH
OMOJIOTMYECKOTO HCCIENOBaHMs, MTPOBEJACHHUS HKCIEPUMEHTATBHBIX HCCIEIOBAHUM,
pelieHrs OWOJIOTMYECKUX 3aJlay, MOJICIUPOBaHUSI OHOJOTMYECKUX OOBEKTOB W
MIPOIIECCOB;

BOCTIHTAaHUE Y 00YyYaIOIINXCs ICHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJIE B 1IETIOM
U K OTACTbHBIM €€ O0O0beKTaM H SIBICHHUAM; (POPMUPOBAHUE HKOJIOTHUYECKOMH,
TeHETUYECKOW TPaMOTHOCTH, OOIIeW KyJIbTypbl TOBEAEHHUS B TPUPOJE; MHTETPALNU
€CTECTBEHHO-HAy4YHBIX 3HAHUU;

npuoOpeTeHme 00 y4JarOIIUMUCS KOMIIETCHTHOCTH B paroHaIBLHOM
IPUPOJIOTIONH30BAHUH (COOJIIO/IEHUE TPABWIJI TIOBEJICHUSI B MPHPOJE, OXPaHbl BHJIOB,
HKOCUCTEM, OMOChepbl), COXpaHEHUH COOCTBEHHOT'O 3/J0POBbS U 3J0POBbS OKPYKAIOIIHUX
monen (cobmoneHuss Mep npoduIakTUKA 3a00JeBaHMi, oOecriedyeHne 0e30MacHOCTH
KU3HEICATCIPHOCTH B YPE3BBIYAMHBIX CHTYalMsIX MPHPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIIOJNB30BAaHUS OWOJOTMYECKUX 3HAHUM W yMEHUH
B TIOBCETHEBHOM JKU3HU;

CO3/IaHME YCIIOBHM IS OCO3HAHHOTO BBIOOpa OOYYarOIIMMHCS WHIUBUIYATBHON
o0pa3oBaTenbHOI TPaeKTOPHH, CIIOCOOCTBYIOIICH MIOCTIEIYIOIIIEMY
npoeCCUOHATBPHOMY CaMOOTIPEACICHUIO, B COOTBETCTBHH C WHAMBHIYAJIbHBIMU
MHTEpeCcaMH U MOTPEOHOCTIMU PErHOHa.

OO6111ee YncIiio 4acoB, PEKOMEHIOBAHHBIX ISl U3yYeHUs: OMOJIOTUH Ha YTITyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xitacce — 102 yaca (3 gaca B Heznemro), B 11 xnacce — 102 gaca
(3 yaca B HezieNIO).

OT16op oOpraHu3anMoHHBIX (OpPM, METOJOB U CpPEICTB OOy4YeHHs OHUOIOTHU
OCYIIECTBIISIETCSI C Y4€TOM CHEMU(UKH €ro COAEpX aHUS W HaAIMpPaBICHHOCTU
HAa TPOJODKEHHE OHOJIIOTMYECKOro O0O0pa3oBaHHs B  OpraHu3alUsaX CpPEAHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00Opa30BaHUSI.

OO0s3aTenbHBIM YCIIOBHEM MpPU OOyYEHHHM OHOJIOTMM Ha YIUIYOJIEHHOM YypOBHE
ABIIIETCS TPOBEICHHE JabOpaTOpHBIX M TMpakTUdeckux pabor. Taxxke ydactue
OoOydJarommXcs B BBIMIOJIHEHUH TMPOCKTHBIX W Y4eOHO-HMCCIEAOBATENBCKUX padorT,
TEMaTUKa KOTOPBIX OMpPEEISIETCS YYUTEIeM Ha OCHOBE WMEIOIIUXCS MaTepHaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJIEP) KAHUE OBYYEHMUSI!

10 KJTIACC

Tema 1. buojsiorus kak Hayka

CoBpemeHHasi OuoJIOrMsi — KOMIUIEKCHass Hayka. KpaTkas ucTtopus pa3BUTHS
Oouosiornu. buonornyeckne Hayku W u3ydaemble UMU MpoOsiembl. DyHAaMEHTaIbHbIE,
MIPUKJIAJIHBIE U TTIOMCKOBBIC HAYYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3Hauenue Ouonorun B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. IIpodeccuu, cBsizaHHble ¢ Ouonorueil. 3HaUYeHHE OHOJOTHUH
B IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa: MEIMIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIUIEHHOCTH, OXPAHE PUPO/IBI.

JlemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunnewt, XK.b. Jlamapkx, Y. JlapsuH,
Y. T'apsen, I Mennens, B.M. Bepunaackui, W.II. IlaBno, WN.M. MeuHukos,
H.U. BaBunos, H.B. Tumodeer-Pecosckuii, /. Yorcon, ®. Kpuk, /[.K. benses.

Tabmumper u cxembl: «CBsi3b OuoJOTMM ¢ JApYyruMu Haykammuy, «Cuctema

OMOJIOTMYECKUX HAYK».

Tema 2. 7KuBble cucTeMbl M X U3Yy4YeHHUE

JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonoruud. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XHMMHUYECKOI0 COCTaBa, JAMCKPETHOCTh M ILEJIOCTHOCTh, CIOXHOCTh H
YHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3a1IMsl, CAMOBOCIIPOU3BEEHNUE,
pa3IpakuMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuy >KUBBIX CUCTEM: MOJICKYJISPHBIM, KIETOYHBIM, TKAHEBBIN,
OpraHW3MEHHBIN, MOIMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTeOIeHOTHICCKHI),
ounochepnsrit. [Iporueccol, nmpoucxoAsmye B >XKUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JXu3Hp Kak ¢opMa cyiiecTBOBaHUs Marepuu. Hayku, m3yuaromue >KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3ALUY.

N3yuyenue >kuBBIX cucTeM. MeTtonbl Ouonormueckoir Hayku. HaOmonenue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMaru3anus, MeraaHanus. [loHsTthe o 3aBUCMMON WU
HE3aBUCUMOW nepeMeHHoU. [lnanupoBaHue skcnepumenrta. [loctaHoBKa M mpoBepka
runote3. HyneBas rumore3a. IloHsaTtme BBIOOPKM H €€ JTOCTOBEPHOCTh. Pazbpoc
B Owonornyeckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOIYYEHHBIX PE3yJIbTaTOB.
[IprunHBI HCKAXKEHUS PE3YIBTATOB dKCIIEpUMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «OCHOBHBIE MPU3HAKHU KU3HUY», «BUONIOTrHYECKUE CUCTEMBDY,
«CBolCcTBa XKUBOW MaTepumn», «YPOBHU OpPraHU3alMM KUBOW MpUpoabl», «CTpoeHue
KUBOTHOM KIETKN», «TKaHM IKHUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEUECKOIO
opranuszmay, «buoreounenosy, «buocdepar, «MeTo1bl U3yUEHUS KUBOU IPUPOIBD.

! Cozeprxanue mporpaMMBl, BEIIETIEHHOE KYPCUGOM, HE BXOIUT B POBEPKY FOCYIAPCTBEHHOM HTOroBoit arrecraimu (IA).
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O6opynoBaHue: 1abopaTopHOE 000PYA0BAHUE JIJIs POBEICHUS HAOTIOICHUMH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTryeckas paboTa

«cmonp30BaHUe Pa3TUIHBIX METOIOB TIPU M3YUEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorusi KJieTku

Knerka — cTpyKkTypHO-QYHKIIMOHAJIbHASI €AMHMIA >KUBOro. McTopus OTKpBITUA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. llneiinen,
P. BupxoB). OCHOBHbIE TIOJIOKEHHSI COBPEMEHHON KJIETOYHOU TEOPHUH.

MeTo1bl MOJIEKYISIPHOW M KJIETOUYHOM OMOJIOTMU: MUKPOCKOMUS, XpoMartorpadus,
anekTpodope3, METOJl MEUYEHBIX aTOMOB, auddepeHnnanbHoe HeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QuKCUpoOBaAHHbIX KIemoK. DIEKTPOHHAas
Mukpockonusi. Koughoxanvnas muxpockonus. Bumanvroe (npudicusnennoe) uzyuenue
KNeMOK.

JleMoHCTpanuu

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

Tabnuupsl 1 cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIN MHUKPOCKOID,
«HcTopus pa3BUTHS METOJIOB MUKPOCKOTIUI.

OO6opylioBaHHEe: CBETOBOM  MHUKPOCKON, MHUKPONpENapaThl PACTUTEIBHBIX,
KUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

[IpakTueckas pabora

«M3yueHne MeTOAOB KJIETOYHOM Ouosoruu (xpomatorpadus, 3yeKTpodopes,
muddepennmansaoe nenrpudyruposanue, [1LP)».

Tema 4. Xumunueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTAB KJIETKU. MaKkpo-, MUKPO- U YIBTPAMUKPOIJIEMEHTHI. Boja u eé
pOJIb KaK pacTBOpPUTENS, pEareHTa, Yy4yacTU€ B CTPYKTYPUPOBAaHUHM  KIIETKH,
TEIUIOPETYISIMU. MuUHepaibHbIe BEIIeCTBa KIETKH, MX Ouonormyeckas posib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BewlecTBa  KIETKW. buonorndeckne  noiaumepsl.  benkwu.
AMUHOKHUCTOTHBIA cocTaB OenkoB. CTpykTypel OenkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oelika, IenTUuaHas CBsA3b. BTopuyHas, TpeTuyHas, 4eTBEpTUYHAS CTPYKTYPHI.
Henatypamusi. CporictBa O6enkoB. Knaccudukammst 6enkoB. buonorndeckue ¢GyHKIAN
6enkoB. /Ipuonsi.

VYrneBoasl. MoHoOcaxapuabl, IUCAaXapuibl, OJUTOCAXapuUlibl W MOJIUCAXAPUIBL.
OOmuii TIaH CTpOoeHUS M (PU3MKO-XMMHUYECKUE CBOMCTBA YIieBOJOB. bruomornyeckue
(GYHKITUU yTIEBOIOB.

Jlumuner. T'wapodunsHO-rUAPOGOOHBIE CcBoiicTBA. Kiaccudukanus IUMIUIOB.
Tpurnmunepusasi, Gochoaunuasl, BOCKH, CTEpOouabl. bronornyeckue QyHKIIUN JTUTHIOB.
O6mme cBoiicTBa  OHMONOTHYECKMX MeMOpaH —  TEKyd4ecTb, CIIOCOOHOCTh
K CaM03aMbIKaHU0, TOJYITPOHUIIAEMOCTb.

Hykneunoseie xwucnorel. JHK wu PHK. CrpoeHne HyKIEMHOBBIX KHUCIIOT.
Hyxneotunsl. [Mpunuun kommiementapaocTu. [Ipasuio Yapradda. Crpykrypa JHK —
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nBOiHas cnupasib. Mectonaxoxaenue u ouonornyeckue ynkuuu JIHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmoinekynsl AT®. Makpospruueckue cBsizu B Mmosekyiae ATO.
buonornyeckue @ynkuun AT®. BoccTaHOBIEHHbIE MEPEHOCYMKH, HUX (YHKUUU
B KileTke. /[pyeue nyxkneosuompugpocghamor (HT®D). CexBenupoBanue [JHK. Memoouwt
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorus: OHOXMMHYECKHE U OUODU3UYECKHE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYI. Moodenuposanue cmpykmypul u
@yHKYUuli OuoMoneKyn u ux kKomniekcos. Komnvromepuwvui ousaiin u opeanuuecKkutl
cunme3 OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuun

IToptpetsr: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Juarpammel: «PacnpeneieHue XUMUUYECKHUX SJIEMEHTOB B HEXHMBOW MPUPOJIIE»,
«Pacripenenenue XUuMUYECKUX AIIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumpt u  cxembl: «llepuoguueckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYyJIbl BOAbI», «BemecTtsa B cocTtaBe Opranu3zMoB», «CTpoeHue
MoJIeKyJbl  Oenka», «CTpyKTypsl OenkoBOM Moyekynb», «CTpoeHHe MOJIEKYI
yraeBoJoB», «CTpoeHne MOJIeKys JIUNUAoBY», «HyknenmHoBble KUCIOTB», «CTpoeHue
MosieKyJibl ATDy.

Oo6opyioBaHue: XUMUYECKas MOCcyia U 000pyI0BaHHE.

JlaGopatopHasi pabora «OOHapykeHHe OEIKOB C TIOMOIIbI0 KayeCTBEHHBIX
peaKumn».

JlaGoparopHasi pabora «McciaemoBaHue HYKICMHOBBIX KHCIOT, BBIIEIECHHBIX
U3 KJIIETOK Pa3IUYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue 1 PyHKIHHU KIETKHU

Tunel  KJIETOK: JyKapuoTHyeckas W  npokapuoTtudeckas. CTpyKTypHO-
(G yHKIIMOHAJIBHBIC 00pPa30BaHMS KIICTKH.

Ctpoenune mnpokapuoThudeckoi kieTku. KieroyHas cTeHka OakTepuid U apXxeil.
Oco0OeHHOCTH CTpoeHUs! TeTepoTpOodHON M aBTOTPOPHON MPOKAPHOTUUYECKUX KIIETOK.
MecTo u poJib TPOKapHUOT B OHUOIIEHO3aX.

Ctpoenre ¥ (YHKIIMOHUPOBAHHME OYKAPUOTUYECKOW KJIeTKU. Ilma3zmaTmdeckas
MeMmOpana (miazmanemma). CTpykTypa Imia3mMaTudeckod wmemOpanbl. TpaHcmopt
BEIIIECTB 4Yepe3 IUIa3MaTHUYeCKyl0 MeMmOpaHy: maccuBHbIA (auddys3us, obOmerdyéHHas
mubdysus), axkTuBHBIA (TMEPBUYHBIA W  BTOPUYHBIA  AKTHBHBIA  TPAHCIIOPT).
[Tomynmponumaemocts MemMOpanbl. PaboTa HaTpuii-KaameBOTO Hacoca. DHAOIUTO3:
MUHOIMTO3, ¢aromuto3. Ok3omuto3. Kierounas crenka. CTpykTypa u (QyHKIUH
KJIETOYHOUM CTEHKH pacTeHUM, rpruOOB.

[uronnasma. I{uto3oms. Ilutockener. JIBmkeHwe muTomia3mMel. OpraHOUIbI
kieTku. OpgHoMeMOpaHHbIE OpraHOUBl KJIETKU: 3HJoriazmarudeckas cetb (JIIC),
anmapaT ['oiabaku, JU30COMBI, UX CTpoeHHEe U (PyHKIUU. B3auMoCBs3b



denepanbhas padouas nporpamma | buomorus. 10-11 xmaccesl (yriyOaEéHHbIA YpOBEHB)

OJTHOMEMOpPAHHBIX OpraHouaoB KiIeTku. CTpoeHUEe TpaHyISIPHOTO PETUKYIyMa.
Mexanusm wnanpasnenus 6eaxos 6 IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [nmankuii (arpaHyJspHbIN) SHAOMIA3MATUUECKUN PETUKYIIYM.
Cekperopnast (yHknus anmapata [onbmxu. Moouguxayus 6eakoe 6 annapame
Tonvoorcu. Copmupoexa benxoe 6 annapame Ionv0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturtensHbix KieTok. Knetounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUABI KJIIETKU: MUTOXOHIPUH, TIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepeosckosckuii, JI. Mapeynuc).
Crpoenue u GyHKIIMU MUTOXOHAPUM U TIacTul. [lepBuduHbIe, BTOPUYHBIE U CIIOKHBIC
miacTuAbl  (OTOCHHTE3UPYIOIIUX  JYKApHOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUTIACTHI BBICIIUX PACTEHUHU.

HememOpannbie opranouasl kinetku CrpoeHue U (PyHKIUM HEMEMOpPaHHBIX
opraHoujioB kjeTku. Pubocomel. Ilpomescymounvie gunramenmoi. MUKpOPUIAMEHTHI.
Axmunogvie mukpoguiamernmol. MplllIeUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hembluweunvlx kiemox. Mukporpyoouku. Knerounsrii nentp. CtpoeHue U JABUKECHHE
KTYTUKOB U pecHUYEK. MukpoTpyO6ouku mutoruiasmbel. llernTpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyboouxkamu. MomopHvie 6enxu.

Anpo. O6omouka siapa, XPOMATHH, KapuoIUla3Ma, SJAPBIINIKH, WX CTPOCHUE U
bynkiuu. SAnepHsiii 6enkoBbIit MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEpaA3HOM s1ipe. Dyxpomamun u cemepoxpomamun. berku XxpomaTHHa — TUCTOHBI.
Jlunamuka adeprou 060104KU 6 Mumo3se. Hoepuwviii mpancnopm.

Knerounsie BxmodyeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DJYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabnuuel u cxembl: «CTpoeHUE DYKAPHUOTUUYECKON KIETKN», «CTpoeHue KUBOTHOU
KIeTKN», «CTpOCHHE PACTUTENBHON KIETKU», «CTpOEHUE MUTOXOHIIPUNY, «SApo»,
«CTpoeHune NpoKapuOTHIECKON KIETKU.

OOopy/ioBaHHe: CBETOBOM  MHUKPOCKON, MHUKPOMpENapaThl  PACTUTEIHHBIX,
KUBOTHBIX KJIE€TOK, MHKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaGoparopnas pabota «M3ydeHue cTpoeHus KIECTOK PA3TUIHBIX OPTaHU3MOBY.
[IpakTuueckas pabora «M3yueHne CBONCTB KIETOUHON MEMOpPaHBD».
JlaGopatopHasi  pabora «MccnemoBanwe  1iazMonmM3a M JICTUIA3MOJIH3A

B PACTUTCIIBHBIX KICTKAX».
HDaKTI/I‘-IeCKaﬂ pa60Ta «I/IsyquI/Ie ABHIJKCHHUA HOUTOINIA3MbI B PACTHTCIIBHBIX
KIICTKax».

Tema 6. O0OMeH BellecTB U MpeBpallleHNe JHEPTUHU B KJIeTKe

AccUMWISIIMA U JUCCUMWISIUA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOPHBII U TeTepOTPOPHBIA. YyacTHE KHUCIOpPOJa B OOMEHHBIX
npoiieccax. JHepreTuyeckoe oodecrieueHue kieTku: npespamieHue AT® B oOMEHHBIX
npoieccax. @epMEeHTATUBHBIN XapakTep peakluil KIETOYHOTro MeTadoian3ma.

10
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@depMeHThl, UX CTPOEHHE, CBOMCTBA W MeXxaHu3M JaedcTBusa. Kodepmentsl. OTnnuus
(GEepMEHTOB OT HEOPraHWYECKHX KaTalnu3aTopoB. benku-akTuBaTopel W OEIKH-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMH OT Pa3IMYHBIX
(bakTopoB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCULEHHbIU
u oxcueennwlil pomocunmes y oakmepui. Ceemocodbuparowjue nuemeHmsl U NUSMeHmbl
peaxkyuonno2o yenmpa. Poib xynopomiactoB B mpouecce (orocuHTe3a. CeTtoBas u
TeMHOBas ¢asbl. Pomoovixanue, Cs., C4. u CAM-munsi pomocunmesa. [IpolyKTUBHOCTb
¢orocunTeza. Bnusiare pa3znuyHBIX (HAKTOPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUYCHUE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HHUTPUQPUIPYIOIIHE
OakTepuu, Keie300aKkTepuu, CepoOaKTEpUH, BOJOPOJAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHbie opraHusaMmbl. Buabl Opokenus. I[IpogykTel OpoxkeHHS U HX
UCTIOJh30BAaHUE  YEIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHWU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

AdpOOHBIC OpPraHM3Mbl. DTambl dHEPreTHYECKoro ooOmeHa. [loAroToBUTETBHBIN
stam. ['Mukonmn3 — 6€CKUCIOPOHOE PACHICTIICHUE TITFOKO3bI.

buonoruyeckoe oOkucIeHHE, WIM KIETOYHOE JAbixaHue. Poiib MUTOXOHApUU
B Ipolieccax Ouosormdeckoro okucieHus. lluxnmmuueckue peakuuud. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memobpannoeo epaduenma npomonos. Cummes ATD:
paboma npomonnou ATD-cunmaswi. IlpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepea aHadpoOHBIM. D (PEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JleMoHCTpanuu

IMoptpers: k. Ilpuctmu, K.A. Tumupszes, C. H. Bunorpanckuii,
B. A. Durensrapar, I1. Mutuemn, I'.A. 3aBap3uH.

Tabmumpr u cxembl: «DotocuHTe3), «IHEpreTUIecKuii ooMen», «brocuaTe3
6enka», «CtpoeHue GpepMeHTa», «XeMOCHHTE3Y.

OOopynoBaHHE: CBETOBOM MHMKPOCKON, OOOpPYJOBaHHME i IPUTOTOBICHUS
MTOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHasi pabora «M3ydeHHE KATAIUTHYECKONM AaKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuUJIa3bl UK KaTalas3bl)y.

JlaGoparopHas pabota «/3yduenne pepMEeHTATHBHOTO PACIICIIIICHUS IEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KIIETKAX).

Jlaboparopnas pabora «CpaBHEHHE MPOIIECCOB (DOTOCHHTE3a I XEMOCHHTE3a.

JlaGoparopHas pabora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JBIXaAHUS».

Tema 7. HacsiencreeHHast MH(popManus M peajiu3anus eé B KJIeTKe

Peakuum ™atpuyHoro cunHresa. [IpuHOHMN KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacliencTBeHHOM MHpopManuu. ['eHeTHYecKuil Ko,
ero cporctBa. Tpanckpunuus — matpuuHbid cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIUHA:
KOMILIEMEHTapHOCTD, AHTUNAPAJIICIIBHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

11
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Tpancnsuusa u e€ sranbl. Yuactue tpaHcnoptHeix PHK B OGuocunTtese Oenka.
VYcnoBus Ouocunresa Oenka. KogupoBanue aMuHOKUCTOT. Posib pubocoM B OMOCHHTE3E
Oeka.

Coepemennvie npeocmasneHus o cmpoeHuu 2enog. OpraHuzauus TeHOMa
y TMPOKAPUOT U DYKApPUOT. Perynsius akTUBHOCTH TE€HOB Yy MpPOKapuoT. ['umoresa
onepoHa (®. XakoO, XK. Mano). Monekyrapusvie MmexaHuzmvl 3SKCHPECCUU 2eHO8
y aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomwi cenog. Perynsinuss oOMEHHBIX
npoiieccoB B kieTke. Kiietounblit romeocTas.

Bupycbl — HexsneTouHnble (OpPMBI KH3HU U oOJMratHele mnapasutbl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHbL YUK
JHK-cooepocawux supycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpamuas
MPAHCKPUNYuUsl, peeepmasd, uHmezpasa.

BupycHpie 3a0oneBaHusi uesioBeka, *KUBOTHbIX, pacteHuit. CIIN], COVID-19,
COITMAIbHBIC U MEUIIMHCKUE MTPOOJIEMBI.

buoungopmamuxa: unmeecpayus u anaiuz Oonvuwiux maccugos («bigdata»)
CMPYKMYPHLIX Ouonocuyeckux oanuwvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobsvt 00cmasKu 1eKkapcma.

JlemoHcTpanuu

[Toptpetsr: H.K. Konbros, /.M. UBaHOBCKHIA.

Tabmumpl u cxembl: «buocuHTe3 Oenka», «['eHernueckuii kom», «Bupycei»,
«bakrepuodarmny.

[Ipaktuyeckas pabora «Co3nanue MOJIEIN BUPYCay.

Tema 8. /KuzHeHHBINH MK KIETKH

Krnerounsrit nuki, ero nepuoast u perymsius. Uarepdaza u mutos. OcobeHHOCTH
IPOIIECCOB, TMpoTekaronmux B wuHTepdase. IloaroroBka KIETKH K JEJIEHUIO.
IIpecunTeTnuyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHA U TMOCTCUHTETUYECKUU
(IpEeMUTOTHUYECKUI ) TTIEPUOIBI HHTEP(a3HI.

Martpuunbii cunTe3 JHK — pemmkanmsa. [lpunnuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, NIOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAJUIEIbHOCTh. MexaHn3m
pemukanuu  JTHK. Xpomocombl. Ctpoenne xpomocom. Tenomepsl U TenoMmepasa.
XpOMOCOMHBIM HAa0Op KIETKHM — KApUOTHUM. JIWTJIOMIHBIN W TaruIOMIHBIN HAOOPHI
xpomocoM. ['oMosornynabie XpoMoCOMBI. [10710BBIE XpPOMOCOMBI.

Jlenenue kiaeTku — MuTo3. CTaiuu MUTO3a U TPOUCXOASIIME B HUX NpOLecChl. THUIIBI
muTo3a. Kapnokunes u nutoknues3. buonornueckoe 3HaueHUE MUTO3A.

Peryinsiiiust MUTOTHYECKOTO IMKJIA KJIETKU. [[porpammupyemast kinetouHas ru0ens —
aroITo3.

Knerounoe sapo, XpoMocombl, (YHKIIMOHaIbHAs TEHOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u 2ubenu kiemox. «Lugpposas knemxay —
buourngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMoHCTpanuu

Tabmuubl u  cxembl: <«OKWM3HEHHBIM IUKI KJIETKW», «Muto3», «CtpoeHue
xpomocom», «Pemmukanusa JTHK.

12
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O6opynoBaHKe: CBETOBOM MUKPOCKOI, MUKpOTpenapaTsl: «MHUTO3 B KIETKax
KOpeIIKa JIyKay.

JlaGoparopHas pabota «3yuyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHas pabora «HaGmrogeHne MuTo3a B KI€TKaX KOHUYMKA KOpEIKa JyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. Ctpoenue u (pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpasue opraHuzMoB. OFTHOKJIETOUYHBIE, KOJOHHUAJLHEIE,
MHOTOKJIETOUYHbIE OPTraHU3MBbl.

OCOOEHHOCTH CTPOCHUSI U IKUZHEACATETbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPHUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JPYyTHE
npoTUCThl. KoJlOHHabHbIE OPraHU3MBl.

B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U CHCTEMBbI
opra"oB. OpranusM Kak einHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEHW: 0Opa3oBaTelibHAs, MOKPOBHAs,
MPOBOJIAIIAsl, OCHOBHas, MexaHudeckas. OcOOEHHOCTH CTpoeHHs, (QYHKIUNH U
PAaCIIOJIOKEHHS TKAHEW B OpraHax pacTCHUMU.

TkaHu S>KMBOTHBIX M 4YeJOBEKAa. THUMBI >XKUBOTHBIX TKAaHEH: SNUTEIUANIbHASA,
COCIMHUTENIbHAS, MbIlIIeYHasi, HepBHasg. (OCOOEHHOCTH CTpOeHMs, (YHKIUA U
pPAcCTONOKEHHUS TKAHEW B OPraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnuBHbIC U T'€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBbI
OPTraHOB JXKMBOTHBIX U yesioBeKka. DyHKIIMKU OPTaHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKIETOUYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyXHbIii ¥ BHYyTpeHHUU ckeseT. CTpOCHUE W THUIIBI
COEeIMHEHNSA KOCTEH.

JIBi>KeHHe OpraHu3MOB. [[BIKEHHE OJHOKIIETOYHBIX OPraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOUYHBIX PACTCHUI: TPOIIU3MbI U HACTHH.
JIBI)KeHHE MHOTOKJICTOUHBIX »XKHBOTHBIX W 4eJOBEKa: MbIleyHass cuctema. Peduekc.
CkeneTHbIE MBIIIIBI U UX paboTa.

IIutanue opranusmoB. [lornomenne BOABI, YIIEKUCIOrO Ta3a U MUHEPAIBHBIX
BEIIECTB pacTeHUsMU. [IuTaHue XUBOTHBIX. BHYTpPHUIIOJOCTHOE W BHYTPHUKIETOYHOE
nuieBapenue. [lntanue no3BOHOYHBIX KUBOTHBIX. OT/AENbI TUIIEBAPUTEIBLHOIO TPAKTA.
[InmeBapurenbHble xkene3sl. [lumeBapurenbHas cuctemMa 4eaoBeKa.

Jlpixanue opranu3MoB. /{pixanue pactenuii. Jlpixanue >kuBoTHBIX. J{uddy3us razos
gyepe3 MOBEPXHOCTh KieTku. KojkHoe apixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. J[pIXaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. JBOJIIOLIMOHHOE
YCIOXHEHHE CTPOCHUS JETKUX IIO3BOHOYHBIX JKUBOTHBIX. JlpIXaTtenbHas CHCTEMA
YyeJaoBeKa. MexaHW3M BEHTWISALMMU JIETKUX Yy NOTUL M MIEKONUTAMUX. Perymanus
nbIXaHus. J{pIxaTeabHble 00bEMBI.

TpaHCOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHcropT
BEIIECTB Yy XMBOTHBIX. KpoBeHOCHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX U 4yejoBeKka. Cepaue, KpOBEHOCHBIE COCYbl U KpOBb. Kpyru
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KpOBOOOpAIIEHHs. DBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Breinenenue y opranusmoB. Beinenenue y pacreHuil. BolneneHue y XKUBOTHBIX.
CokpatutenbHble Bakyonu. Opransl BbiaeneHus. OuiabTpanus, cekpeuus u oOpaTHOE
BCAaChIBAaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeNeHUsA. CBsA3b NOJOCTH TeJa
C KPOBEHOCHOM M BBIJEIUTENBHON CHCTEMAaMHU. BbIeEHNE Y TO3BOHOYHBIX KHUBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue Heppona. OGpazoBaHUE MOUU Y
YEJI0BEKA.

3amura y Opranu3mMoB. 3aliiTa y OJJHOKJIETOUYHbBIX oprann3MoB. Criopbl OakTepuid
U LUCTHl MPOCTEUIINX. 3al[uTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrukyna. Cpencrsa
MMACCUBHOM U XMMHUYECKOU 3aIIUThl. DUTOHIUIBIL.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NpPOW3BOAHBIE. 3aliuTa
opranuszMa ot 0Ooze3Held. MiMmmyHHasi cucteMa denoBeka. KieTouHbl U rymMopaibHBIH
UMMYHUTET. BpoxaEHHBIH W mpuOOpeTEHHBIN crnenuduueckuii uMMyHUTET. Teopus
KIIOHaIbHO-ceieKTUBHOTO uMMMyHHTeTa (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoOB. Pojb BpOXKAEHHOTO MMMYHUTETAa B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumocTh U peryisiuus y opranu3MoB. Pa3znpaXKuMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumMocTh U peryisnus y pacTeHud. PocToBble BelecTa
U VX 3Ha4YCHUE.

HepBHas cuctema u pediekTopHas peryisius y >kKMBoTHbIX. HepBHas cucrema u eé
OTZEJIbl. DBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y >KMBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedriektopHas myra.
be3ycnoBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanibHas perynsuus U SHAOKPUHHAS CUCTEMA )KUBOTHBIX U 4esloBeKa. JKemnessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[eiicTBUEe TOpPMOHOB. B3auMOCBSI3b HEPBHOM U
SHJOKPUHHOM cucTeM. | umoranamo-runoduszapHas cucTema.

JleMoHCTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuuet u  cxembl: «OHOKJIETOYHBIE  BOJOPOCIH», «MHOTOKIETOYHBIE
Bofopociny, «bakrepuny», «lIpocrelimuey», «Opraisl HIBETKOBBIX pacTeHUI», «CUCTEMBI
OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHeEE€ CTpO€HME HACEKOMBIX», «TkKaHU
pactenuit», «KopHeBbie cucrembl», «Ctpoenue credns», «CTpoeHue JHCTOBOU
MJIACTUHKWY, « TKaHU KUBOTHBIX», «CKelneT uenoBekay, «[luieBapurtenbHas cucteMa,
«KpoBeHocHast cucremay, «/lpixatenpHas cucrema», «HepBHas cucremayn, «Koxay,
«MpblieyHass cucrema», «BblaenurenbHas cucrema», «DHIOKPUHHAsE CHCTEMay,
«Ctpoenue Mbine», «UMmmynuter», «Kuiieuynononoctusie», «Cxema NOUTaHUSA
pacrenuit», «KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX KMBOTHBIX», «CTpOEHUE TUIIPBI»,
«CtpoeHue mwiaHapum», « BHyTpeHHee cTpoeHure J0KAEBOro yepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsrymkuy, «HepBHas cucTeMa NPECMBIKAIOMINXC,
«HepBHas cucrema ntuny, «HepBHas cucrtema miekonutarommux», «HepBHas cucrema
yesoBekay, «Pediekcy.
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OO6opynoBaHUE: CBETOBOM MHMKPOCKOI, MHKPOMpEnaparbl  OJHOKIECTOUYHBIX
OPraHU3MOB, MUKPOIIPENIapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE AK3EMIUISIPbl KOMHATHBIX PAaCTeHUM, repOapuu pacTEeHUM pa3HBIX
OTHEJIOB, BIIAXKHBIC MPENAPAThl KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa, OOOPYJIOBaHHME Jii JIEMOHCTpAILUU
MMOYBEHHOT'O W BO3JYIIHOTO MUTaHUSI PACTCHUMN, PACIICTUICHUS KpaxMayia U OCJIKOB MO/
nericterueM (pepMeHTOB, 00OpyAOBaHUE MJI JEMOHCTPAIMH OMBITOB MO H3MEPEHUIO
J)KU3HCHHOM €MKOCTHU JIETKMX, MEXaHU3Ma JIbIXaTeIbHbIX ABM)KCHUN, MOJCIIN I'OJIOBHOTO

MO3ra pa3JInYHbIX )KUBOTHBIX.
JlaGoparopHas pabora «/3ydyeHue TkaHel pacTeHUIT».
JlaGoparopHas paboTta «/3yueHne TkaHeH KUBOTHBIX.
JlaGoparopHas pabota «3yueHre opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHNe U pa3BUTHE OPTAHU3MOB

dopMbl pa3MHOKEHHSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner  Oecmonoro  pa3MHOXEHHUsSI: TMOYKOBaHUE, CHOPYJSIIUS, (parMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxxenue. [lonoBbie kineTkH, Wiau rameThl. Meio3. Ctaauu Meiosa.
IToBenenne xpomocoMm B Menose. KpoccuHrosep. buomormyeckuil cmpiCil Meno3a U
MI0JIOBOTO Mpoluecca. Meilo3 U ero MecTo B dKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoaspiiieBoe pa3Butue. ['ameroreHe3 y JKMBOTHBIX. [lonoOBBIE JKemE3bl.
OOpa3zoBaHue W pa3BUTHE NOJOBBIX KiIeToK. Cmepmarorene3 u oorenes3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHUOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBbI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOJIOTHS — HayKa
O pa3BUTHUH OpPraHu3MoB. Mopghocenes — 00Ha u3z 21a6HbIX NPoOIEM IMOPUONIOSUL.
Konyenyus mopghocenos u mooenu mopghoeceneza. Cranuu >MOpUOTeHe3a KUBOTHBIX
(ma npumepe unarymku). Jpobnenue. Tumbel apoOnenus. /Jemepmunuposanuoe u
HedepmuHuposanunoe opoobaenue. bnacmyna, munvt 61acmyn. OcobeHHOCTH NPOOIEHUS
MJIEKOMUTAOIIUX. 3apO/IbIIIEBbIE JUCTKH (racTpyssilus). 3akiiaJKka OPraHOB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMSHUE 4YacTel pa3BUBAIOLIETOCS 3apojbllIa
(oMOpuoHanbHass MHAYKIMS). 3aKiagka IUIaHa CTPOCHHS KUBOTHOTO KakK pe3yibTar
MEpapXUYEeCKUX B3aMMOJICHCTBUN TeHOB. BnmsHue Ha 5>MOpHUOHAIBHOE pPa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBOTHBIX. [locTamOproHansHbI iepuoa. [Ipsimoe n HenpsiMoe
pasButue. Pa3Butne ¢ Mmeramopdo3oM y OECIIO3BOHOUHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaYeHUE MNPSIMOTrO U HEOPSIMOTO PAa3BUTHS, HUX PACHPOCTPAHEHHE
B nipupojie. Tumsl pocTa ;kMBOTHBIX. DAKTOPHI PETYISALMUUA POCTA KUBOTHBIX U YEJIOBEKA.
Cranguu nocTAoMOPUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U YyesioBeka. [lepnoasl oHTOreHes3a
yesioBeka. CTapeHHe U CMEepPTh KaK OMOJIOTMYECKHE MPOLIECCHI.

Pasmuoxenue u pazsutue pacrenuil. 'ametodut u cnopodput. Meiio3 B )KHM3HEHHOM
uukie pacrenuit. OOpazoBaHue crop B mpoliecce Meno3a. ['ameToreHe3 y pacTeHHid.
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OIUIOQOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIIOJOTBOPEHHE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTUE CEMECHHU.

MexaHu3MBbl PETYJISIIUU OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.

JleMOoHCcTpanuu

[Toptpersr: C.I'. HaBamun, X. lnemas.

Tabmuupt u  cxembl: «BeretatuBHOe pasMHOkeHUE», «Tumbsl Oecrnosoro
pasMHOXEHUs», «Pa3zMHOXKEeHHEe XJIaMUJIOMOHAIbDY, «Pa3MHOXEHUE DBIJIEHBDY,
«Pa3MHOXeHue ruape», «Meio3», «Xpomocombl», «l'amerorenes», «CrtpoeHue
SMULEKJIETKH U criepMaTo3onaay, « OCHOBHBIE CTaAuU OHTOTeHE3a», «IIpsiMoe u Henpsamoe

pazBuruey, «Pa3BuTue Malckoro xxyka», «Pa3sutue capanum», «Pa3zBuTue JATYIIKN,
«/IBOMHOE OIIOJJOTBOPEHUE Y IBETKOBBIX pacTeHUi», «CTpoeHUE CEMSH OJJHOI0JbHBIX
U JIBYJIOJIbHBIX PACTEHUI», « KU3HEHHBIN [TUKJI MOPCKOW KayCTh», <« KU3HEHHBIN UK
Mxay, «KW3HEHHBIN HUKIT NAIOPOTHUKAY, «KU3HEHHBIN UK COCHBIY.

OO6opynoBaHUE: CBETOBOM MHUKPOCKON, MHKPOIpENaparbl SHIEKIETOK U
CIIEpMaTO30U0B, MOAENb «L{MKII pa3BUTHS JISTYLIKI.

JlaGoparopHasi pabora «V3ydyeHue CTpOEHHUs TIOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpEenapaTax.
[Ipaktuyeckas pabotra «BbIsSBIEHME NPHU3HAKOB  CXOJICTBA  3apOJbIIIEH

ITO3BOHOYHBIX ) KNUBOTHBLIX).
Ha6ODaTODHa}I Da6OTa «CTpOGHI/IG OpraHoOB Pa3MHOKCHHA BBICIIIUX paCTCHHﬁ>).

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropust craHoBiIeHMs] W pa3BUTHs TEHETHKU Kak Hayku. Paboter I'. MeHnnens,
I'. ne ®pwuza, T. Moprana. Poyib 0oTeuecTBEHHBIX YUEHBIX B Pa3BUTUN TCHETHUKH. PabOTHI
H.K. Komboa, H.M. Basunosa, A.H. benosepckoro, I'.JI. Kapmneuenko,
10.A. ®ununyenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IIOHATHS W CHUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJuleNIbHBIE TeHbI, aJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETEPO3UTOTa, YHCTasl JIMHHSA, THOPUIbLI, TeHOTHN, (peHoTun. OCHOBHBIC
METOAbl ~ T€HETHKH:  THOPHUJIONOTHYECKUN,  IUTOJIOTHYECKHH,  MOJICKYJISIPHO-
FCHETUYECKHM.

JleMoHCcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konbsios, H.. BaBuios,
A.H. benozepckuit, I'.JI. Kapneuenko, F0.A. ®wmnuenko, H.B. Tumodeen-PecoBckmii.

TaGmuibl ¥ cxeMbl: «MeTo bl TeHETUKNY, «CXEMBbI CKPEIIIMBAHUS.

JlaGopartopHas pabora «JIpo3oduia kak 00BEKT FTeHETUYSCKUX UCCIICTIOBAHUIN.

Tema 12. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3aKoH eAMHOO0pa3us
rubpuoB nepBoro nokosieHus. I[lpaBuno gomuHupoBanusa. Bropoit 3akon Menaens —
3aKOH pacuieruieHusi Mnpu3HakoB. lluTonormyeckue OCHOBBI ~MOHOTHOPUIHOTO
CKpemuBaHus. [ umoresa 4ucToThl raMeT.
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AHanusupyroniee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep Hacled0BaHUS.
Pacmiennenre npu3HakoB IpU HENIOJTHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HacJjea10BaHus Npu3HaKoB. L{utonornyeckue 0CHOBBI AUTUOPUIHOTO CKPEUTUBAHUS.

CuennienHoe HacienoBaHue rmnpu3zHakoB. Pabotrer T. Moprana. CuernseHHoe
HACJIEIOBAaHUE T'€HOB, HApyILICHUE CUCIUICHUSA MEXAy IeHamu. XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.

I'eneTnka moma. XpOMOCOMHBIM MEXaHU3M OIpENEieHUus I1oJla. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['omMoramMeTHeli M rereporaMeTHeli 1os. ['eHeTndeckas
CTPYKTYpa IIOJOBBIX XpoMOcoM. HacienoBanue npu3HaKkoB, CUEIICHHBIX C I10JIOM.

I'enorun kak nenocrHas cucreMa. [nenorponus — MHOKECTBEHHOE IEUCTBUE I'eHa.
MHOX€eCTBEHHBIN aJIIeIIU3M. B3aumopericteue HEAJUICIBHBIX TEHOB.
KomniementapHocTs. Onuctas. Ilonmumepus.

['eHeTHYeCKH KOHTPOJIb PA3BUTHsI PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TaKKe
(U3HOTOTrHYECKUX TMPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QYHKIUH. ['eHeTmyeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3SUH — Mapa3suT» U

«XO3SIMH — MHUKpOOHOM». ['€HeTHMYeCKHe acCIeKThl KOHTPOJss W HW3MEHEHUS
HACJICJICTBEHHOW UH(OPMAITUU B IIOKOJICHHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpauu

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

Tabmumer 1 cxembl: «llepBblii 1 BTOpoW 3akoHBI Menpaems», «TpeTuit 3aKoH
MeHnnens», «AHanuM3UpyoIlee CKpelrBanuey», «HenomHoe TOMHUHUpPOBaHUEY,
«CrieruieHHOe Hacae0BaHKE MPU3HAKOB y 1po30uiibl», «['eHetnka nonay, «Kapuotun
gyenoBekay, «Kapworun gpozoduns», «Kapuotum nTuie», «MHOXKECTBEHHBIN
ajuienu3My, «B3anmopencTBrue reHoBY.

OO6opynoBaHue: MOAENb JUIs JIEMOHCTPAllUM 3aKOHOB €IWHO00pa3us THOpPHIOB
NEPBOTO MOKOJEHUS M PACIICIUICHUS TPU3HAKOB, MOJENb JJII JIEMOHCTpPAllMU 3aKOHA
HE3aBUCHUMOTO HACJEAOBAaHUS MPU3HAKOB, MOJEIb [JIs JIEMOHCTPALMH CUEIJIEHHOTO
HACJIeI0BaHUS PU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIipenapar: «Jpozodumnay.

[Ipaktuueckas pabota «M3ydeHue pe3ynbTaToOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y IpO30(HITBI.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaToB TUTHOPUIHOTO CKpEIIUBAHUS
y IpO30(HITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpedsl npu  QGopMHpOBaHMM  (EHOTHIIA.
N3meHunBocTh mnpu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHbIC MpPU3HAKHU. Bumsl
M3MEHYUBOCTU: HEHACTIEJCTBEHHAS U HACIIE/ICTBEHHAS.

MoaudukanuonHas  U3MEHYMBOCTh.  Ponb  cpeapl B (pOpMHUPOBaHUU
MoaupUKaMOHHONW M3MeHuuBocTU. Hopma peakumu npusHaka. BapuanuoHHBIN psif
n BapuanuoHHas kpuBas (B. Horanncen). CpoiictBa  MOIU(PUKALIMOHHOM
M3MEHYUBOCTHU.
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I'eHoTHUNIMUEeCKast ”3BAMEHYMBOCTH. CBOMCTBA FT€EHOTUIIMYECKOW NU3MEHYMBOCTH. BUbI
F€HOTUIUYECKOW U3MEHUYUBOCTH: KOMOMHATUBHASI, MyTAaIllMOHHASI.

KomOunaTuBHasi W3MEHUMBOCTh. MeW0O3 U TOJIOBOM MpoOlECC — OCHOBA
KOMOMHATUBHONW H3MEHUYMBOCTH. PoJIb KOMOMHATHBHOM H3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HOOOpasus B Mpejenax OHOTo BHUA.

MyTanmoHHas U3MEHYUBOCTh. BUAbI MyTaluii: TEHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbBIC ¥ MHIYLIUPOBAHHBIE MyTallMU. S A€pHBIE U IUTOIIA3MATUYECKUE MY TALUU.
ComaTtuueckue U nojaoBble MyTaluu. [[puurHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl u
UX BIUSHUAE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIpolecca. 3aKOoH
TOMOJIOTHYECKUX PSAIOB B HacliencTBeHHOM n3menunBocty (H.W. BaBunos). Buesnepnas
WU3MEHUYUBOCTh U HACIIEJICTBEHHOCT.

Onuzenemuxa u d9NU2eHOMUKA, POJib INULEHeMU4ecKux Qakmopos 6 Hacie008aHUU
U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOE } OP2AHUIMOB.

JlemoHcTpanuu

IToptpertsr: I'. ne @pus, B. Noranucen, H.M1. BaBunos.

Tabnuipl v cxembl: «Bubl ©3MEHUUBOCTHY, «MoauduKkarmoHHass K3AMEHYHUBOCTHY,
«KomOuHaTUBHAs W3MEHYHMBOCThHY», «Meio3», «OmnomoTBopeHuey, «leHetndyeckue
3a00J1eBaHMS YEJIOBEKa», «BUIbI MyTaIuiiy.

OO6opylioBaHKE: )KUBBIE U TepOapHbIe IK3EMIUTIPhl KOMHATHBIX PACTEHUHN, PUCYHKH
(doTorpadun) )KMBOTHBIX C PA3TUYHBIMU BHIAMU U3MEHYUBOCTH.

JlaGoparopHasi pabGora «MccrnenoBanue 3aKOHOMEPHOCTEH MOIAUGBUKAIIMOHHON
U3MeHYUBOCTU. [locTpoeHne BapuallMOHHOTO PsAJla U BApUALIMOHHON KPUBOM».

[Ipaktuueckas padora «MyTanuu y 1po30(uiibl (Ha TOTOBBIX MUKpOTIpEnapaTax)y.

Tema 14. I'eHeTnKa 4esi0BeKa

Kapuotun denoBeka. MexayHapoaHass mOporpamMma HCCIEIOBaHUS TE€HOMaA
gyenoBeka. MeToabpl M3YYeHUs T'€HETHKH YeJIOBeKa: MeHeaIOTMYeCKUM, OJM3HEIIOBBIH,
UATOTC€HETUYECKUM, TOMYJIALUOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-T€HETHYECKHUM.
CoBpeMeHHOE  OMpEACICHHE  T€HOTHNA:  I[OJHOT€HOMHOE  CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomombo [II[P-ananu3za. HacnencrBeHHbie
3a0oneBaHusl 4enoBeka. [€HHBIE U XPOMOCOMHBIE OO0JEe3HHM uYenoBeka. bone3Hu
C HACIEJCTBEHHOM MpPEApacloioKeHHOCThIO. 3HAaY€HHWE MEIUIMHCKOW T'€HETUKU
B MPEJOTBPAIIEHUN U JICYCHUM TEHETHYECKUX 3a00JIeBaHMM deNloBeKa. MemauKo-
F€HETUYECKOE KOHCYNbTUpOBaHHE. CTBOJIOBBIE KIETKUA. [lOHSATHE «TE€HETUYECKOTO
rpy3a». ODTHYECKUE AacHeKThl HCCIEJOBAHUM B 00JIaCTHM PEAAKTUPOBAHMS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckne  (paxTopsl MTOBBIIEHHOU YyBCTBUTEIBHOCTH YeJI0BeKa
K (pu3ndeckoMy W XUMHYECKOMY 3arpsi3HCHHIO OKpYXaromed cpenbl. | eHeTmyeckas
MPEIPACIOIIOKEHHOCTD YEJIOBEKA K MaTOJIOTUSAM.

JleMoHCTpanuu

Tabmuubslt u cxembl: «Kapuotun uyenoBekay, «MeToabl H3yYEHUSI TEHETUKU
4yesoBeKkay, «l 'eHeTrnueckue 3a00JIeBaHUS YETIOBEKa.

[IpakTrueckas pabora «CocTaBiaeHUE U aHAITU3 POJTOCIOBHOM Y.
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Tema 15. Cesiekiiusi OpraHnusmMoB

JloMecTukamuss U CeneKuus. 3apOoXKJICHUE CEJICKIMU U JIOMECTUKALUH. YUYEHHE
H.U. BapuioBa o llenTpax mpoucxoxAeHUsS U MHOTO0Opa3usi KyJbTYpHBIX PACTEHUM.
Ponp cenexknuu B CO3/IaHMU COPTOB PACTEHHM W MOpOA KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHX  PSJOB B HACIEICTBEHHOW  HW3MEHUYMBOCTHU
H.U. BaBusnosa, ero 3HaueHue AJis CEJICKIIMOHHON PabOTHI.

Metonbl  cenekUMOHHOM paboTbl. McKyccTBeHHBIH OTOOp: MacCOBBIM U
WHJMBUAYaIbHBIA. DTanbl KOMOMHAIIMOHHON cenekuuu. VcnpiTanue nmpousBoguTeIeh
o MOTOMCTBY. OTOOp MO IEHOTHUITY C MOMOIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP
10 TeHOTUNY ¢ oMo ananuza JHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJIEKIIMOHHOM paboThl. PaauaimoHHblil u
XUMHUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallud y KYyJbTYPHBIX (POpM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO pEJaKTHPOBAHUS M METOA0B pekomOuHaHTHBIX JIHK
ISl TIOJTyYEeHUs UCXOAHOTO MaTepuaia JJjisi CEJICKIIH.

[Tomyuenue monmmion0B. BHyTprBHa0oBas rudpuanuszaius. bau3kopoacTBEeHHOE
CKpellMBaHue, Wi HHOpumuHr. HepoacTBeHHOE CKpelMBaHWE, WU ayTOPUIUHT.
I'etepo3uc u ero mpuuuHbl. Mcnons3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpuanzanus. llpeomonenue Oecruionusi MEXBHUIOBBIX THOpUIOB. JloCTrKeHUS
CEJIEKLIMM PACTEHUI U KUBOTHBIX. «3e1éHas pesonoyusy.

CoxpaHeHue M HM3y4YeHUE T€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN M HX
JTUKAX POJAWYEH Ui CO3JAaHHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX
KyJIbTYp. HM3yuenue, coxpamenue u YnpagieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAO0BBIX — JHCUBOMHLIX 8  YelsaxX  YIyUudeHUs]
CYUecmeyiowux U Co30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLeO008aHUL, NepedosbiX uoeli u
NepCneKmueHbIX MexXHON02ULL.

JleMoHCTpanuu

IToptpersr: H.W. Basunos, .B. Muuypun, I'./]. Kapneuenko, I1.I1. JIlykpsneHnko,
B.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabnutel n cxembl: «lIeHTPBI MPOUCXOKACHUS U MHOTOOOPa3usl KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX pPAJIOB B HACIEICTBEHHON W3MEHYMBOCTH,
«Metoasl cenexkiuny, «OTnanéHnas ruopunusamnusy, «MyrtareHesy.

JlaGoparopHasi paGora «/3ydeHune COpPTOB KyJIbTYpHBIX PACTCHHH W TIOPOJ

JOMAIITHUX )KUBOTHBIX.

JlaGoparopHas pabota «M3yueHrie METOI0B CENEKIIMU PACTCHUII».

[Ipaktuueckas pabora «IIpuBuBKa pacTeHHII.

Okckypcuss «OCHOBHBIE METOJIbI W JOCTHXKEHHSI CEJEKUUH pAaCTeHUH H
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO, MJIEMEHHYIO0 (epMy, COPTOUCIBITATEIbHbBIN
Y4aCTOK, B TEIJIMYHOE XO3SIIICTBO, B JAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYyYHOIO

LEHTpa)».
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Tema 16. BuoTeXHO0JI0TUsl M CHHTETHYECKAS OUOJIOTHS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJOTHH, — KJIETOUYHbIC U TKAHEBBIEC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKa. TpaaulinoHHas OMOTEXHOJIOTHS: XJIeOOMeUeHue,
MOJTyYeHHUE KHUCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJAENNE. MHUKPOOHUOIOTHYECKUN CUHTE3.
OOBEeKThl MUKPOOMOJIOTHYECKUX TexHONorui. [lpous3BoacTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3naHne TEXHOJOTM W MHCTPYMEHTOB LEJICHANIPABICHHOTO HM3MEHEHUS U
KOHCTPYMPOBAHHSI T€HOMOB C IIE€JIbIO TOJIYYEHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEYAIOIIUECS B IPUPOJIC€ OMOCUHTETUYECKUE YTH.

Knerounas wumnxenepus. Meroasl KyJabTypbl KIETOK M TKaHEW pacTeHUU U
#*uBOTHBIX. KprobOanku. ComaTudeckass ruOpuau3ais 1 COMaTHIECKU SMOpHUOTeHE3.
Hcnonb3oBaHue ramiouioB B CEINEKUHUM pacTeHUil. [lonyueHue MOHOKIOHATLHBIX
anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOIUKIOHATbHBIX AHMUMENL 8 MeOUyUHe.
HckyccTBEHHOE OIIOJOTBOPEHHE. PEKOHCTPYKIUSA AWIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTOoJ TpaHCIUIAHTAIlMU SJep KIETOK. TexHonocuu 0300posienus,
KVIbMUBUPOBAHUsL U  MUKDOKIOHANLHO20 — DA3ZMHONCEHUSL  CebCKOXO3AUCTNGEHHBIX
KyIbmyp.

XpomMocoMHass © TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTH>KEHUSI ¥ NIEPCIEKTUBBI XpPOMOCOMHOM M T€HHOW MHYKEHEpPUU. DKOJOTHUUECKUE U
ATUYECKHUE TPOOIeMbl TeHHOW UHXKEHEPHUH.

Menuuuackue OuorexHonoruu. Iloctrenomuas uudpoBas wMenunmHa. [TLP-
JMarHocTuka. MeTtaboOMHBIA aHalIi3, TEHOIICHTPUYECKUM aHalIi3 MpOoTeoMa YeloBeKa
IUIsl OUEHKU COCTOSIHUS €ro 3740pOBbsl. MCIonb30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-OuowmH)keHepusi A pa3paObOTKu  (PyHIaMEHTaJIbHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHUM, CO3MaHUsl KOMILJIEKCHBIX TKaHEH COYETAaHWEM TEXHOJIOTHUM
TpEXMEpHOro  OmompuHTHHTa W ckaddoiauHra a1 pelmeHus  3aaad
MEePCOHATN3UPOBAHHON MEAUIIUHBI.

Coznanre BEeKTOPHBIX BaKIMH C €TI0 00ecredeHns KOMOMHUPOBAHHON 3aIlUTHI
oT BO30ynuTenei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dynkimonupoBanust PHK-conmepkammx BUPYCOB, BBI3BIBAIONIUX 0OCO0O OMACHBIC
3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubsl u cxembl: «Mcmnonb30BaHHE MHUKPOOPTAaHM3MOB B MPOMBILIIJICHHOM
npou3BoJcTBeY, «Kiietounas uHxeHepus», «I eHHast HUHKEHEPUSD.

JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTESXHOIOTHI.

[Ipaktuueckas pabora «llomydeHre MOIOYHOKHUCIIBIX TTPOTYKTOBY.

Okckypeusi  «buotexHosoruss < —  BaxHEWIIas ~— MPOU3BOAUTENBHAS  CHJa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apoxeHne u pa3BuTHE IBOJIOLIMOHHBIX MPeCTABIEHUI B OHOJIOTHH

OpomonnonHas teopus Y. JlapsuHa. [Ipeanocsuiki BOSHUKHOBEHUS JapBUHUA3MA.
KwusHp u HayuHas aestenbHOCTh Y. J[apBuHa.

JIBrokymue cuibl dBodouMHd BUAOB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTD
pPa3MHOXEHUS! OPraHU3MOB, HACJIEJACTBEHHAs! U3MEHUMBOCTh, O0OpH0OA 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnyeckoir Teopum 3Bomtonuu (CTD). HelrpansHas Teopus
sBomoIMU. CoBpeMeHHas 3BOJIIOIIMOHHAsS OMOI0rusl. 3HaU€HHUE 3BOJIIOLIMOHHON TEOpUHU
B (OpMHPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JleMoHCcTpanu

IToptpetsl: Apucrtorens, K. Jlunneit, 2K.b. Jlamapk, 2.0K. Cent-Unep, XK. KroBbe,
Y. Mapsun, C.C. YerBepukos, W.W. [lImaneraysen, x. Xonneitn, [.K. benses.

Tabmumpr 1 cxembl: «Cuctema xuBoil npupoasl (mo K. Jluanero)y», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢QopmupoBanus MNpuUCocoOIECHUN
y pacteHuii U kuBOTHbIX (mo Jlamapky)», «Kapra-cxema MmapuipyTa MyTE€HIECTBUS
Y. lapBunay, «Haxonku Y. lapBuna», «Dopmbl 00psOBI 3a cyliecTBoBaHuE Y, «Ilopoab
ronyOei», «MHoroobpasue KyIbTypHBIX (opM KamycTbl», «llopoasl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (1o Y. JlapBuny)», «Cxema
COOTHOUIEHHUS NBWXKYIIUX CHJ 3BOJIIOUUN», «OCHOBHBIE MOJOKEHHUSI CUHTETUYECKOU
TEOPUU IBOJIFOLIN.

Tema 2. MUKpPO3BOJTIOIUA U €€ Pe3yJibTAThI

[Tonynsus Kak 3IeMEeHTapHast €AUHULA HBOJIIOIUU. COBpEMEHHBIE METOABI OLIEHKU
TeHETHYECKOro pa3HooOpa3usi U CTPYKTYphl momyisiuuii. M3meHenwe reHodoHIA
NOMYJIALIMM  KaK 3JIEMEHTAPHOE 3BOJIIOLUOHHOE SIBIICHHE. 3aKOH TE€HETHYECKOTO
paBHoBecus [x. Xapau, B. BaitnGepra.

DneMeHTapHbIe (PaKTOPHI (ABMIKYIIIUE CHIIBI) IBOTIONMH. MyTallMOHHBIA MPOIIECC.
KomOunatuBHas wu3MeHUnBOCTh. [Ipeiid) TeHOB — chydaliHble HEHaAIpaBJICHHBIC
W3MEHEHHUS 4YacToT ayienedl B momylsuuax. OQPdeKkT ocHoBatensd. Iggexkm
oymoLiounoeo eopaviuika. CHUdCeHUe 2eHemuyecko20 pAasHooOpasus. NPUYUHbl U
cneocmeus. Ilpossnenue s3¢ppexma Opetigha 2enog 6 GONLUWUX U MATLIX NONYIAYUSX.
Murpamuu.  M3omsiiuss  momynsiiuid:  reorpadguyeckas  (IpOCTpaHCTBEHHAs),
Oounonornyeckas (penpoayKTUBHAS).

EcTtecTBeHHBIN 0TOOp — HANTPABISIONIHH (HhakTOP IBOTFOINH. DOPMBI €CTECTBEHHOTO
oTOOpa: ABWXKYIINUNA, CTAOWIM3HPYIONIUH, paspbiBatomuii (Iu3pyntuBHbBIN). [lomoBoii
oT100p. Bo3HMKHOBEHNE U IBOTIOIHUS COIIMATBHOTO MTOBEICHHUS KUBOTHBIX.

[Tpucnoco01eHHOCTh OpraHHU3MOB KaK  pe3yjibTaT MHUKPO3BOJIOIUU.
Bo3nukHoBeHre mnpucnocoOsieHnit y opranu3MoB. ApoMopdo3bl U HUIHOAJANTALNH.
[Ipumepsl mnpucnocoOseHuit y OpraHu3MoB: Mopdonorudeckue, (U3NOJIOruYecKue,
onoxumMudeckue, nopegaeHyeckue. OTHOCUTEILHOCTh IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepum u  CTpykTypa. BupmooOpa3zoBaHue Kak pe3ysbTar
MHUKpPO3BOJIIOIUHU. M30msuus — kirodeBoi daktop BugoodpazoBanus. [Iytu u cnocoObl
BHUJ1I000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOEY» (MOoMIuIonan3anus, rTudbpuanzanus). J[IuTenbHOCTh
HBOJIFOI[MOHHBIX MPOIIECCOB.

Mexanu3Mbl OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb 3BONIIOLIMOHHON OMOJNIOTMM B pa3pabOTKE HAYyYHBIX METOJIOB COXPAHECHMS
OouopazHooOpa3zusi. MHUKPOIBOJIOIMA W KOJBOJIOIUS Mapa3uTOB M HUX XO35EB.
Mexanu3Mbl OpMUPOBAHUSI YCTOMUHMBOCTH K aHTUOMOTHKAM U C1IOCOOBI OOPHOBI C HEl.

JlemoHcTpanuu

IToptpetsl: C.C. UeTBepukos, J. Maiip.

Tabnuuel 1 cxembl: «MyTallMOHHAsE K3BMEHYUBOCThY, «[lonynsnnonHas cTpykTypa
Buga», «Cxema TposBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBuxyiiue CuHIbl
ABONIIOIUNY,  «OJKOJIOTMUECKash  W30JSLUs  TMOMyJsAlUi  ceBaHCKOW  dopenny,
«['eorpaduyeckas 301U JTUCTBEHHUIIBI CUOUPCKON M JUCTBEHHUIIBI aypCKOi»,
«ITonynsIIIMOHHBIE BOJIHBI YUCJICHHOCTH XWIIHUKOB M XKepTBy», «Cxema IencTBUS
ecTecTBEHHOro otOopa», «Dopmel O0opnObI 3a cymiecTBoBaHUEY, «HHAyCTpUaTbHBIMN
menaHnu3My», «KuBblie uckomaembiey», «IIOKpOBUTEIBCTBEHHAss OKpacka >KHUBOTHBIXY,
«IIpengynpexnaatoniasi  OKpacka O KHMBOTHBIX», «DU3MOJIOTHYECKUE  aJlalTallun,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kputepuu Bugay», « Bumabr-
nBoHUKKM», «CTpykTypa Buga B mnpupoae», «CrnocoObl BHI000pa30BAHUSI,
«['eorpadmyeckoe BuUgOOOpa3zoBaHUWE TPEX BHAOB JaHABIIIECH», «IKOJIOTHYECKOE
BU000pa3oBaHue BUIOB cuHUIY, «llomummonnsl pactenuity, «KamycTHo-peaedHbli
THOPHIY.

Oo6opynoBanue: repOapuil pPacTEeHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia MTHIl U

3BEpell ¢ mpuUMepaMH Pa3IUYHBIX MPHUCIOCOOJICHHM, Yydyesa MTHI[ U 3BEped pa3HBbIX
BUJIOB, TepOapyu pacTeHUI OJU3KHUX BUAOB, 00pa30BaBIINXCS PA3IMYHBIMU CITIOCOOAMMU.
JlaGoparopHas pabora «BeIsiBIeHNE N3MEHYUBOCTH Y OCOOCH OJTHOTO BHJIAY.
JlaGoparopHasi pabGorta «lIpucmocobrenus OpraHu3sMOB M HMX OTHOCHTEIbHAS
11e71eC000pa3ZHOCThY.
JlaGoparopnas pabora «CpaBHEHUE BUIOB 11O MOP(OTOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJilonus u eé pe3yibTaTbl

Metoasl u3ydyeHus: Makpod3Bojonuu. [lameoHToiornyeckre MeToAbl W3y4YeHHS
sBomoruu. [lepexomnpie Gopmbl U PrITOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne meToasl uzydeHus s3postonnn. CpaBHeHHE GJIOPHI U (PayHBI
MaTEepUKOB W OCTPOBOB. buoreorpaduyeckue obOnactu 3emnn. Bunsr-sHaemuku u
PEITUKTBHI.

OMOpHOIOTHYECKUE U CPAaBHUTEIBbHO-MOP(OJOTHUECKUE METOAbl HU3YUYCHUS
BOMIONIMM. ['eHeTHYeckrue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a U  MOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUYECKUE U MATEMAaTHUECKUE
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METOABl H3Yy4YEHHUS OHBONIOUMM. ['OoMonormyHele TeHbl. (COBpEMEHHBIE METOMBI
MOCTPOEHUS (PUIIOTEHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAI[UU U 3BOJIIOLNS T€HOMOB.

OO6mue 3akoHOMEpPHOCTH (TpaBWia) 3BOJIOUMH. [lpunyun cmeHnvl GYyHKYULL.
HeoOpaTtumocTs »3Bomtonuu. ApnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpanuu

[Hoptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabmuupl u cxembl: «DuioreHeTHUECKU psia  JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOnie sepbl», «Cteronedansl», «Punnopursr», «CeMeHHbIE MaOPOTHUKUY,
«buoreorpaduueckue 30HbI 3eMIn», «JIpeiid KOHTUHEHTOBY, «PenukThl», «HauanbHbie
CTauu 3MOPUOHAIIBHOTO Pa3BUTHUS MO3BOHOYHBIX >KMBOTHBIX», «[ OMOJIOTMYHBIE U
aHAJIOTMYHbIE OpraHbl, «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
yeloBeKa M IMMIaH3e», <« JaBHble  HampaBieHHs — JBomoIuu»,  «OO0mme
3aKOHOMEPHOCTH ABOJIIOLIM.

OO6opylioBaHue: KOJJIGKIIMHM, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpraHMW3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJWMEHTAapHBIX OPraHoB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaeHue u pa3BuTHE KU3HU HA 3emule

HayuHble runote3sl NpOUCXOXKACHUS KU3HU Ha 3emie. AOUOTeHe3 U MaHCIepMHUS.
JloHayuHble TpPEACTABICHHS O 3apOXKACHUU JKU3HU (KpealmoHusM). ['mmoresa
IOCTOSIHHOTO CaMO03apOKICHUSl KU3HU U €€ ompoBepxkeHue oneitamu @. Peaw,
JI. Ciannannanu, JI. [Tactepa. IlpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE ATanbl HeopraHuueckod spostonuu. [lmanerapHas (Teosioruueckas)
HBOMIOIMS. XUMHUYECKasi JBOJIONMA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB
3 "Heopranmueckux. Omeir C. Mwumnepa u I'. FOpu. OO6GpazoBanHue mMoIUMEpPOB
u3 MoHoMmepoB. KoanepBaTnas runore3a A.M. Onapuna, runore3a NEpBUIHOTO OyJIbOHA
JIx. XomnneitHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsr (T. Uek) u runoresa
«wvmpa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.

Ucrtopus 3emin u Metonpl €€ u3ydyeHus. VMckoraemble OpraHUYECKUE OCTaTKHU.
['eoxpononorust u e€ wmetonasl. OTHOCUTENbHAsT W AOCOJIOTHASs TEOXPOHOJOTHS.
I'eoxpoHOIOrMYECKas MIKaga: 30HbL, 3PbI, IEPUOBI, SITOXH.

Hauaneapie 3Tanel opraHnudeckor 3Boirouuu. [losiBneHne u 3BOMIOLMS TEPBBIX
KJIETOK. DBOIIOIMUS MeTabonu3mMa. Bo3HMKHOBEHHE TIEPBBIX dKOCHCcTeM. COBpEMEHHBIE
MUKpOOHBIC OMOIIEHKH KaK aHaJloT MEPBBIX Ha 3emuie cooOmiecTB. CTPOMAaTOHTHI.
[IpokapuOThl U SYKApHUOTBHL.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTEHE3). ODBOJIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [IpoHCXOXKIEHNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTambl H3BOJIONUU BBICIIUX pacTeHui. (OCHOBHBIE apoMop(o3bl
pactenuid. Beixon pacteHuit Ha cymy. [losBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
nmu cymi. CeMenHblie pacTeHus. [I[poncxok1eHne IBETKOBBIX PACTECHUM.
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OcCHOBHBIE ATambl SBOJIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMoOpdo3bl
*KUBOTHBIX. Benjackas payna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB.
ITepBpie  xopaoBble kUBOTHbIE. JKW3HP B BOJE. OBOJIOUUA MO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentunuid. [IpoucxoxaeHne MICKONUTAIOMINX U ITHII.
[Mpuniun xiatoyeBoro apoMopdosza. OcBoeHue OECMO3BOHOYHBIMU U MO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PasButHe xu3HM Ha 3emiie IO 3paM U MEpUOAaM: apxei, MPOTepO30u, MAIECO30M,
Me3030i, KaiHOo30i. OOIas XapakTepUCTHUKa KIMMaTa U TeOJOTMYECKHUX MPOILIECCOB.
[TosiBieHre W paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa30BaHUE: €T0 YCJIOBHUS U
BJIMSIHUE Ha Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSA — DKOJIOTUYECKHWE KPHU3HUCHI mpouuioro. Ilpuuunsl u
CIEACTBUS MacCOBBbIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUA KpPU3UC, €ro
ocobenHoctu. [IpoGrema coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMmeHHasi cucTeMa oOpraHuyeckoro wmupa. llpuHIuUNbBl KiIaccudukamuu
oprann3mMoB. OCHOBHbBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITacrep, 1.1. Meunukos, A.U. OnapuH,
Jx. Xongein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilactepa
10 U3YUYEHUIO CaMO3apoKIeHU )KU3HW», «Cxema onbita C. Muiiepa, I'. FOpw», «9Tansl
HEOPraHWYECKON HJBOIOLMN», «l'eoxXpoHonornueckas mkana», «HavanpHble sTansl
OpraHu4ecKkoil IBOMIONUNY», «CxeMa 00pa3oBaHUS JYKAPUOT MYyTEM CUMOHOTEHE3a»,
«Cuctema >KMBOWM mNpUpOAsD, «CTpoeHue BUpPYCa», «ApOMOPQO3bI PaCTECHUII»,
«Punnoutsr», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«Mxu», «llanopotHukn», «l'omoceMenHble pacTeHus», «Opranbl [BETKOBBIX
pacteHuit», «Cxema pa3BUTUS IKUBOTHOTO MHPa», «APOMOP(O3bI KUBOTHBIXY,
«IIpocrenmuey», «Kumeunomnonoctueie», «lltockue yepBu», «HieHUCTOHOTHEY,

«Pw10BI», «3eMHOBONHBIEY, «lIpecmbikaromuecs», «lltuiby, «MaekonuTaromue,
«Pa3BuTHE XM3HM B apXeMCKOu 3pe», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOM 3pe»,
«Pa3BUTHE XW3HM B NAJCO30MCKOW 3pe», «Pa3BuTHe XKWU3HU B ME3030MCKOM 3pey,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «CoBpeMEHHasi CUCTeMa OPraHUYeCKOro
MHUpPay.

O6opynoBaHue: repOapuy pacTCHU Pa3TMIHBIX OTACIOB, KOJUICKIIUA HACEKOMBIX,
BJIAKHBIE MpenapaTbl XWUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMA HWIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4esa NTUIl U 3BEPEH, KOJUICKIIMU OKAMEHEIIOCTEMN,
MOJIE3HBIX UCKOIAEMBIX, MYJISI)KA OPTaHUYECKUX OCTATKOB OPTraHU3MOB.

BupryanbHas naboparopHas pabora «MopaenupoBanue onbiToB Musmiepa—tOpu
M0 H3YYECHUI0 AaOMOTCHHOr0 CHHTE3a OpPraHMYEeCKUX COCIUHEHUN B TEPBUYHOU
atMocdepe».

JlaGoparopHasi pabora «/3yueHue ¥ ONMUCAHHE HCKOIMAEMbIX OCTATKOB APEBHUX
OPraHu3MOB.
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[Ipaktuyeckas pabora «l3ydyeHHe OCOOEHHOCTEH CTPOEHHsS] pPACTEHUU pPa3HBIX
OTIEIIOBY.

IIpaktuyeckas pabora «M3ydueHue OCOOEHHOCTEH CTPOEHHS IO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHue 4eJI0BEKa — AHTPONOTreHe3

Paznenel 1 3agaun aHTpononorui. MeToAbl aHTPOIOJIOT U H.

CraHOBNE€HME TMPEJCTABICHUI O MPOUCXOKICHUM YeEJIOBEKa. Pennrunosnsie
BO33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPUHU.

CxoncTtBOo yenoBeka C JKMBOTHBIMHU. (CHUCTEMATHYECKOE TOJIOKEHHE YEeJIOBEKA.
CBujieTeIbCTBAa CXOJICTBA UEJIOBEKA C KUBOTHBIMU: CPaBHUTEIBHO-MOpP(oorniyecKue,
sMOpuosiorudyeckue, Hu3nooro-onoxuMuieckue, nopeaeHyeckue. OTIMUns YeaoBeKa
OT XUBOTHBIX. [IpAMOXOXKIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3Butne
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJILHOW CUCTEMBI.

JIBwkymue cuiabl ((pakTopel) aHTpONOTeHe3a: OWOJOTUYECKHE, COIajbHBIC.
CooTHoltieHre OMOJIOTMYECKUX U COITMATIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAUM aHTpoOIoreHe3a. PaHHME uyenoBekooOpa3HbIe O0E3bsHBI
(IPOKOHCYJIBI) U paHHWE TOHTHABI — OOIIME TPEAKU YEIOBEKOOOpa3HBIX 00€3bSIH H
moel. ABCTPAJIONIUTEKH — JIBYHOTHE TMpPEAKH JiroAeh. YeloBeK yMeNblid, IMepBbIC
W3TOTOBIICHUSA OpYIHM TpyAa. YUenoBeK NpsIMOXOISIIMA W TIEPBBIM  BBIXOJ JIOAECH
3a npenensl Adpuku. YenoBek reiaenboeprckuil — o0ImMii mpejoK HeaHAepTaaIbCKOTo
YEJIOBEKA U YEJIOBEKA Pa3yMHOT0. UenoBEK HEaHIepTalbCKUM KaK BUI JIFOAEH XOJIO0IHOTO
KkuMarta. YenoBek pa3yMHbII COBPEMEHHOIO THUIIA, JIEHHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHUKa.

DBONIONMA COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYNSIUSAX
genoBeka. MyTanroHHBIM Tporiecc U nojuMmopdusM. TlomynsuuonHble BONHBI, aperd
reHOB, MUTpaIus U «3(QPEeKT OCHOBATEINS» B MOMYJISAIUIX COBPEMEHHOT'O YEIOBEKA.

UYenoseueckne pacel. Ilonsitue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpajo-HErpouAHas (SKBaTOpHalIbHAsi), MOHIOJIOUJHAS (a3UATCKO-
aMepukaHckas). Bpems M myTH pacceleHuss ueloBeKa MO IulaHeTe. EIUHCTBO
yernoBeyeckux pac. Haydnas HecocTosTenbHOCTH pacusma. [IpucnocoOneHHOCTh
YeJioBeKa K Pa3HbIM YCIIOBHUSM OKpYXarolen cpenbl. Biusaue reorpadudeckoil cpespl
u apeiida reHoB Ha MOP(OIOTHIO U (PUNOJIOTHIO YETTOBEKA.

MexauCIUIUIMHAPHBIE METOJBI B (U3HUECKON (OMOJIOTUYECKON) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAS AHTPOIOJOTHST M MAaJCOAHTPOIMOJIOTHS YETOBEYECKUX MOMYJISIUM.
buoconmanbable ucciienoBaHus NPUPOABI 4enoBeka. lccnegoBaHWe KO3BOIIOLUU
OMOJOTUYECKOTO U COIMAIEHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. lapBun, JI. Jluku, A.4. Poruackuit, M.M. I'epacumos.

Tabauibl U cxembl: «MeToapl aHTpomoJorun», «['OJOBHONW MO3r YEIOBEKay,
«HenoBekooOpa3Hbie 00€3biHbDY, «CKENeT 4YeloBeKa U CKEeJEeT IIUMIIaH3ey,
«PyauMeHThl W aTaBU3MBI», «/[BHKyIIME CHJIBI aHTPONOTEHE3a», «IBOJIOIMOHHOE
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JIPEBO YEIOBEKAY», «ABCTPAIONUTEK», «HeIOBEK yMeNbIi», «HeT0BEeK MPAMOXOIAIININY,
«/lenucoBckuil uenoexk» «Heanpepranbub», «KpomanboHub», «IIpenku yenoBekay,
«DTaIbl YBOJIIOIUM YeJIOBEKa», «Packl yeIoBeKa.

OO06opynoBaHuEe: MYJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYpPHI
MPEIKOB YEJIOBEKa, penpoaykiuuu (¢portorpaduu) KapTUH C MHQPOJIOTHMYECKUMH U
OMONENCKUMH  CIO)KETaMHM  MPOUCXOXKACHUS  4yenoBeka, (ortorpaduu  HAXOJOK
HCKOITAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEIA YEJIOBEKA U Yeperia
MIAMIIAH3€, MOJIEJIb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpca IMPEIKOB
YeJI0BEKa.

JlaGoparopHasi pabota «lM3ydeHue 0coOEHHOCTEH CTPOCHHSI CKejleTa 4YeJIOBEKa,
CBSI3aHHBIX C TIPAMOXO0KICHUEM.

[IpakTryeckas pabota «/3yueHue 3K0I0rnuecKuX afanTaiui 4eIoBeKa.

Tema 6. 3Jxkonorusas — Hayka O B3aMMOOTHOLICHHMSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaKoUIeil cpeaou

3apoxksieHue W pa3BuTHE dKojoruu B Tpynax A. ['ymbGonpara, K.®. Pynbe,
H.A. CesepuioBa, J. I'ekkens, A. Tencnu, B.H. Cykauépa. Pazaens 1 3a1a4u 3KOJOTUH.
CBs3b SKOJIOTUM C APYTUMHU HAYKAMM.

Metoaesl skonoruu. IlosmeBeie HaOMOAEHUS. ODKCIEPUMEHTBHI B  IKOJOTHH:
npUpoIHbIE U TabopaTopHbie. MoaenupoBaHue B 9KOJIOTMH. MOHUTOPUHT OKpY>KaroIen
Cpebl: TOKAJTbHBINH, pErHOHATBHBIN U TJI00aTbHBIH.

3HauYeHUE SKOJIOTMYECKUX 3HAHUM JJISI YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE
KaK OCHOBa CBf3€H YeJioBeuecTBa C MNpuUpoAoid. PopMUpOBaHUE HKOJOTHYECKOMN
KyJIbTYPbI U 3KOJIOTHYECKON I'PaMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Moptpetsi: A. I'ym6onbar, K.®. Pynse, H.A. Ceseprios, 2. 'ekkenb, A. Tencnu,
B.H. Cyxkaués.

Tabmuupl U cxembl: «Pasnmenbl skonorum», «Metoasl »skomorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CpeabD».

JlaGoparopHas pabora «M3ydeHne METO10B SKOJIOTHIYECCKUX HCCIICT0BAHUIY.

Tema 7. Opranusmbl U cpeaa 00MTAHUSA

Okonoruyeckue (HakTopbl W 3aKOHOMEPHOCTH uX nAeicTBusa. Kraccudukarus
HKOJIOTHYECKUX (AaKTOpPOB: abWOTHYECKHe, OWOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH  JIEWCTBHUS  dKojorndeckux (aktopoB. I[IpaBuino MuHMMyMa
(K. Hmpenrens, 0. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue (aktopel. CBeT kak skomorudeckuii Qakxrop. JleicTBre pasHbIX
YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTHYECKHE TPYIIbl PACTEHUN U
KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTrHalIbHAs poOJib cBeTa. POTONEpUOU3M.

Temnepatypa kak skojoruueckuii paktop. JlelicTBre TeMneparypbl Ha OpraHU3MBbI.
[ToliknmoTepMHBIE M TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.
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BnaxHocts  kak  skonormueckudl  dakrtop. IlpucnocobiieHus — pacTteHuid
K MojAepkanuio BogHoro Oananca. Kiaccudukanus pacTeHuld Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6yieHus KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIIHAS, IOYBEHHAs,
[UIyOUMHHAsl OJMIOYBEHHAS, BHYTPUOPTraHU3MeHHasl. DUBHKO-XUMUYECKUE OCOOEHHOCTH
cpen obuTanust opraHu3MoB. [IpucnocobieHnst OpraHu3MoB K KU3HH B pa3HBIX Cpeaax.

buonoruyeckne putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIC U TOIUYHBIC
putMBl. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HHU.

Kusznennsie ¢opmbl opraHu3moB. [loHsitue o >xuzHeHHOU (opme. KuzHEHHBIE
(GOpMBI  pacTeHWIA: JEepeBbs, KYCTapHUKH, KyCTapHWUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI, TCOOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnyeckue ¢akropel. Buasl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYPCHITHUS,
XUIIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutusMm, koomepamusi, MYyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJeOHuuecTBo). Hetpoduueckue B3auMoaenicTBus
(Tornueckue, dopudeckue, dadpudeckue). 3HaUCHUE OMOTUYECKUX B3aMMOJICHCTBUMN
JUISL CYIIECTBOBAaHUS OPTraHU3MOB B cpeae ooOutaHus. [IpUHIMI KOHKYPEHTHOTO
UCKITFOUCHUS.

JlemoHcTpanuu

Tabnmuupr u  cxembl: «Okojoruyeckue (akTopel», «CBETOBOM  CHEKTPY»,
«IKOJIOTUYECKUE TPYMMbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «Du3nonornueckue aganTaiuu
KUBOTHBIX», «Cpeibl 00UTaHUs OpraHU3MOBY, «buomoruueckue puTMbly, « Ku3HeHHbIE
dopMBI  pacTeHHiD», «KuzneHHble GbopMBI  KUBOTHBIX», «JKocuctema
MIMPOKOJIMCTBEHHOTO Jiecay, «IJKocucTemMa XBoitHoro necay, «llemn mnuranusy,
«XunraudectBoy, «Ilapasutuzm», «kKoHkypeHims», «CuMonosy, «KoMMeHcamu3m.

Oo6opynoBanue: repoapuu pacTeHUI U )KUBOTHBIX, IPUCITIOCOOTICHHBIX K BIUSHUIO
Pa3IMYHBIX JKOJIOTHYECKUX (haKTOPOB, repOapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUICKIUU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYUBBIX pACTEHUN, 4dYydena TMTUIl W 3Bepei, repOapuu pacTeHHUI,
OTHOCSIITUXCS K TUTpoduTam, kcepoduram, Me3oputam, KOMHATHBIE PACTECHUS TAHHBIX
TPyMI, KOJJIEKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJICKITUU
pacTeHWil W KUBOTHBIX, OOJIAJAIONIUX YepTaMHU TMPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MECHEHHUSM yCIOBUW JKW3HU, TepOapuy M KOJUICKIIMM PACTCHHA W KUBOTHBIX
Pa3TUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMHM J>KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopatopHasi pabora «BbIsiBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIIHSTHHUIO
CBETay.

JlabGopatopHasi paboTa «BbIsiBIeHHE TPUCIOCOOJIICHUI OPraHu3MOB K BIUSHUIO
TEeMITepaTyphI».

JlabGopatopHas pabora « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HbIX MECT
OOUTAHUS Y.
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Tema 8. DkoJ10rusi BUA0B ¥ MOMYJIS I

DKOJIOTMYECKHE XapaKTepucTuku mnonynsuuu. [lomynsuus kak Ouosiornyeckas
cucteMa. Posib HEOJHOPOTHOCTH Cpeibl, (PU3MUECKUX OapbepoB M OCOOCHHOCTEU
Ouosioruu BUAOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIITUNA.
OCHOBHBIE MOKA3aTENIM MOMYJALUU: YUCIECHHOCTD, TUIOTHOCTh, BO3pAacTHAsA U TOJIOBas
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIUSL.

DKojiorudeckass CTpyktypa mnomyJssiuuud. OIlleHKa YHCICHHOCTH MOMYJISIIIUAH.
JluHamuka mnomyssanuu U e€ peryisiuus. bUOTMYEeCKMM ITOTEHIMal IOMYJIALUH.
MoaenupoBaHue IUHAMUKHA HOOMYyJsiiMU. KpuBbIE POCTa YUCICHHOCTH TMOMYJISIIIUH.
Kpussie BeKUBaHUA. Perysiius 4ucaeHHOCTH NOMYJIALMI: poJb (haKTOPOB, 3aBUCSIITUX
U HE 3aBUCSAIIUX OT INIOTHOCTU. DKOJIOTMYECKHE CTpaTeruu BUI0B (r- u K-cTtparerun).

[TonsiTue 06 sKoM0rUYecKOr HUIIE BUaa. MecrooOutanue. MHOromepHasi MOJENb
skosnorndyeckon HumMm Jk.M. XaruumHcoHa. PasMepsl 3KOJIOTMYECKOW HUIIW.
[ToreHimanbHasi U peain30BaHHAs] HUILIN.

Bup kak cucrema nonynsainui. Apeansl BUI0B. BUbl U UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MUTpAlUi >KUBOTHBIX. brojorndyeckue MHBa3UU
4y>KEPOIHBIX BUOB.

JleMoHCTpanuu

[Toptper: Hx.M. XaTuuHCOH.

Tabmuuet U cxembl:  «OKOJOTMYECKHME  XApaKTEPUCTUKH  MOMYJSLUNY,
«IIpocTpancTBEHHAs CTPyKTypa MOMYJISALUN», «Bo3pacTHble nUpaMUAbl MOMYJIALUN,
«CKOpOCTb 3aceNIeHUsI IOBEPXHOCTU 3E€MJIM PA3IUYHBIMU OpraHu3Mammu», «Mozaenb
skoaorndeckor Humu JIx. M. XatayuHcoHay.

O6opynoBaHue: repOapun pacTeHUM, KOJUICKIIUN )KUBOTHBIX.

Jlaboparopnas pabora «IIpucrnocobieHnst CEMsH pacTEHUN K PacCEICHUION.

Tema 9. JKko10rus cO00IIECTB. JKOJOTHYECKHE CHCTEMBbI.

CoobmiecTBa opranu3MoB. brorieHo3 1 ero cTpykrypa. CBSI31 MEXy OpraHu3MaMu
B OMOIICHO3E.

OkocucreMa kak OTKpeIiTas cuctema (A.[[x. Tencnu). OyHKIIMOHAIBHBIE OJOKH
OpraHW3MOB B JKOCHUCTEME: IPOIYIEHTHI, KOHCYMEHTBI, pPEayleHTHI. Tpodudeckue
ypoBHHU. Tpodudeckue 1nenu u ceTu. AOGHOTHYECKHE OJIOKH 3KOCUCTeM. [10YBBI U HMITBI
B 9kocuctemMax. KpyroBopoT BeIIeCTB U MOTOK SHEPTUHM B SKOCUCTEME.

OcHOBHBIE MOKAa3aTeld AKOCUCTEeMBbI. buomacca u MpOAYKIHSA. DKOJOTHUECKHE
MMAPaMHUJIBI YUCE, OMOMACCHI M DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Dayxkmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUU W WX MPUUYHUHBI. AHTPONOTCHHBIE BO3JCHCTBUS HAa CYKIIECCHH.
KnumakcHoe coobiiecTBo. buopasHooOpasue u mojaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOWYHMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBL. JDKocucmemvl 03€p U peK. IDKocucmemvl Mopeu U
oKeanos. Ikocucmemvl MyHOp, 1eco8, cmeneti, NyCmbvlHb.
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AHTpPONIOTEHHBIE YKOCUCTEMBI. ArpodkocucTema. ArpoueHos. Paszmuums mexny
AHTPONOTr€HHBIMU U MIPUPOJHBIMH 3KOCHUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢uopa u
¢ayna. CuHaHTponm3zauus TOpOJACKOM ¢ayHbl. buonorndyeckoe M X03iHCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aUMOJACHCTBUII ~ OpPraHU3MOB
B 3KOCHUCTEMaX. Poib Kackaorno2o 3ghghekma u 8U008-20UpuKamopos (Kuoueswvlx 61U008)
8 @ynkyuonuposanuu sxkocucmem. llepeHOC PHEPIHMH U BEIIECTB MEXAY CMEXKHBIMU
HKOCUCTEMAMU. YCTOMYMBOCTh OPraHU3MOB, MONYJSALMA U HKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ACHCTBUM.

Mexanusmol 6030elicmeus 3a2pA3HEHUll PA3SHBLIX MUNO8 HA CYOOP2aHUZMEHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJLOSUYECKO20
HOPMUDOBAHUSI  AHMPONO2EHHO20  6030elicmausd.  MeTofonorus  MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOIOT€HHBIX 3KOCUCTEM.

JlemoHcTpanuu

IToptper: A.Jlx. Tencau.

Tabnuuel u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA IIUPOKOJIUCTBEHHOTO
necay, «JKocHCTeMa XBOWHOTo Jjecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB
B 3KocucTeMe», «KpyroBopoT BemiecTB B akocucteme», «llenu nuranus (mactouiiHas,
JIeTpUTHasA)», «IKOJOTHYecKas TMHUpaMujia 4Yucen», «IKOoJorudyeckas MHUpaMuaa
onomMaccel», «JKoJoruyeckas mnupamuja dsHepruu», «OOpazoBaHue 0050Tay,
«IlepBuuHas cykueccusi», «BoccraHoBieHue seca mocie moxkapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIecCTB U IMOTOK SHEPTUM B arpoleHO3e»,
«IIpumepst ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, yydyesia MTHIl U
3Bepeid, repbapuu KyJlIbTYpHBIX U JTUKOPACTYIIUX pPACTEHUH, aKBapUyM KakKk MOJEIb
HKOCUCTEMBI.

IIpaxmuueckas paboma «V3ydeHue u onucaHue ypoOIKOCUCTEMBI».

Jlabopamopnas paboma «V3ydeHune pasHOOOpa3Wsi MEJIKUX TOYBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX).

Oxckypcus «IKCKypCcHUsl B TUIIMYHBIN OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, ebHUK,
Ha CyXOJIOJbHBIN UM IOMMEHHBIN JTYT, 03€p0, 00JIOTO)».

IKcKypcusi « IKCKYpCHUs B arpO3KOCUCTEMY (Ha MOJIE€ WU B TEIIMYHOE XO35UCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucremMa

buochepa — oOmemnanerapHas oOonouka 3eMiM, TJ€ CYIIECTBYET HIIH
CyIIIeCTBOBaja >XW3Hb. Pa3BuTHe mpeacTaBieHuil o Omocdepe B Tpymax . 3rocca.
VYuenune B.UM. Bepnanckoro o omocdepe. Obmactn O6mochepsr u e€ cocras. JKuBoe
BeIecTBO Onochephl U ero PyHKITHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUA Ouocdepsl. OcobeHHOCTH OHochepsl Kak
ro0anpHON 3KocUcTeMbl. J(MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsi
BEILIECTB U OHOTr€OXUMHUYECKHE LUKIbI (yryiepoja, a3ora). PUTMHUYHOCTH SIBICHUM
B Onocdepe.
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3oHanbHOCTh OMOchepnl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIEC Jieca, CMEIIIaHHbIE U IIHPOKOJIUCTBEHHBIC Jieca, CTEMH, CABaHHBI, IMYCTHIHHU,
TPOMUYECKUE Jieca, BHICOKOTOphs. Kimmar, pacTUTeNnbHbIA U KUBOTHBIM MHpP OMOMOB
CyIIIN.

Ctpyktypa ¥ (QyHKUHUS >KUBBIX CHUCTEM, OILICHKAa UX PECYpPCHOTO TMOTEHIMajda W
ounochepHbIX QYHKIHIMA.

JleMoHCcTpanumn

[Toptpetsl: B.1. Bepuanckuii, 3. 3rocc.

Tabmumper u cxembl: «l'eochepsr 3emnu», «KpyroBopor azora B NpuUpoOae»,
«Kpyrosopotr yriepoga B mnpupoae», «KpyroBopor kuciopoaa B HPUPOAE»,
«KpyroBopoT BojibI B mipupojie», «OcHOBHBIE OUOMBI cymny, «Kiumatudyeckue mosica
3emnm», «Tynapa», «Taitra», «Cwmemannsiii necy, «IIIUpOKOJIMCTBEHHBIH JIECH,
«Crenby, «CaBanHay, «IlyctbiHsay, « Tponndeckuii gecy.

O6opynoBaHue: repobapuu pacCTCHUH pa3HbIX OMOMOB, KOJIJICKIIMHU YKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Kamomas cpeaa

DKOJIOTMYECKUE KPHU3UCHl U MX NMpUYUHBL. Bo3nelicTBue demoBeka Ha Ouocdepy.
3arpsiz3HeHHEe BO3YIIHOM cpenibl. OXpaHa Bo3lyXxa. 3arpsi3HeHne BOAHOU cpeibl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mouBbsl. OXpaHa MOYBEHHBIX pecypcoB. M3MmeHeHue
KJIUMaTa.

AHTpPOIIOreHHOE BO3/IEWCTBHE Ha pPACTUTENbHBIM M >KUBOTHBIM Mmup. Oxpana
PACTUTENIBHOTO M KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXpaHbl pupoabl. KpacHbie
kauru. Oco6o oxpansemsie npupoanbie Teppuropuu (OOIIT). boranudeckue caabl u
300JIOTHYECKHE MapKH.

OCHOBHBIE TPHUHIMIBl YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHOE MPUPOIONONB30BAHUE U COXpaHEHHWE OMOJIIOTMYECKOro pa3sHOOOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00AIBHBIX 9KOJIOTHUYECKUX KpU3ucoB. OcoOeHHOCTH
COBPEMEHHOT'0 KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTHe METOIOB MOHMTOpPUHIA Pa3BUTHUSA OIMACHBIX TEXHOTCHHBIX IPOIIECCOB.
CucmemHvle uccied08anus nepexooa K pecypcocoepezaroujeii U KOHKYPeHmocnocooHou
sHepeemuxe.  buonocuueckoe  pasznoobpasue u  obuopecypcvl.  Hayuonanvhuovie
uHgopmayuorHvle cucmemul, obecneuusarowue 00OCMyn K UHGopmayuu no coCmosHU0O
omoenvubix U008 u sxocucmem. OCHO8bL dKOpeaburumayuu IKOcUcmem U cnocobos
O0pvObL ¢ OUONnOBpedscoeHUAMU. PexoncmpyKyus MOPCKUX U HAZEMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabnuiet 1 cxembl: «3arpsi3HEHHE aTMOC(eEpb», «3arps3HEHUE THIAPOCHEPH,
«3arpszHenue nouBbly, «llapaukKoBeIil 3 dexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TEppUTOPUNY, «Moenu ynpaBisieMOro MUPay.

O6opynoBanue: ¢poTorpaduu OXpaHseMbIX paCTCHUHN U )KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHol kHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranapiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00YyYaIOIIUMHUCS
IporpaMM CpeIHEro O0O0Iero o0pa3oBaHMs: JUYHOCTHBIC, METAlpPEIMETHbIE W
MpeMETHEIE.

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS MPOrPaMMBI IO OHOJOTHH
BBIZICJICHBI CJICAYIOIIME COCTABIIAIONINE. OCO3HAHUE OOYYAONIUMUCS POCCUNUCKOM
IPAXKIAHCKON HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOTPEICJICHUIO, HAJTUYUE MOTHUBAIIMU K OOYyUYEHHIO OMOJIOTHH, IeJICHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIFOYEBBIX IICHHOCTEH H
UCTOPUUECKUX  TPAaULUA  pa3BUTUS  OMOJIOTMYECKOTO  3HAHHUS,  TOTOBHOCTH
U CITIOCOOHOCTH O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIESATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIUMHU CHCTEME OHOJOTHYECKOro 00pa3oBaHMUs,
HaJM4We TPABOCO3HAHUS DKOJOTHYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIC pE3yJbTaThl OCBOEHHUS MPOrpaMMbl 1O OWUOJOTUU JTOCTUTAIOTCS

B €IUHCTBEY4YeOHOI U BOCIIUTATEIBHOM  JCATEIBHOCTM B  COOTBETCTBUHU
C TPAAULIMOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE TpaBUIaMH M HOPMaMH
MOBEJIEHUS M  CIIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHMS, CaMOBOCIUTAaHHUS U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIUYHOCTU, MATPUOTHU3MA U YBAXKCHUS

K 3aKOHY W MPABOMOPSIKY, YETOBEKY TPyAa U CTapIIEMy MOKOJIEHUIO, B3aUMHOTO
yBaXEHUSI, OEpEKHOr0 OTHOIICHUS K KyJIbTYPHOMY HACICAUI0 W  TPAJAUIHUAM
MHOTOHAIMOHAJIBHOTO HapoAa Poccuiickoit denepauuu, Ipupoae U OKPYKarOIIEH cpelie.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS yU4eOHOT0 IIpeaMeTa « BHOTOoTHs» TOMKHBI
OTpakaTb I'OTOBHOCTb M  CIIOCOOHOCTh  OOyYalomUXCSA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOH  IIEHHOCTHBIX
OpHUCHTAINH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHHH, COOTBETCTBYIOIIMX TPATUIIIOHHBIM

IIEHHOCTSIM POCCHUUCKOTO 00IIIeCTBa, pAaCITUPEHUE XU3HEHHOTO OMBITA M OMBITA
NEATENIbHOCTU B MPOLECCE peaanu3alii OCHOBHBIX HAIPABIICHHI BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOW IO3HUIIUK OOYyYarOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHa
Y MIPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACATEIHPHOCTH IMPH CO3JaHUN Y4UEOHBIX
MPOEKTOB, PEIICHUH Y4Y€OHBIX M MO3HABATEIBbHBIX 3a71a4, BBHIOJHEHUH OHMOJIOTHUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEACNSITh COOCTBEHHYIO MO3UIIMIO MO OTHONIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH C pasHBIMU YOEXKACHUAMH, KYJIbTYPHBIMH IICHHOCTSIMHU U
COLIMAJIBHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX U UCCIIEI0BATEIbCKUX 3aJ1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHUIO
OIIMOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMaHUTapHOM U BOJIOHTEPCKOMN JESATENBHOCTH;

2) NIaTPHMOTHYECKOIr0 BOCIIUTAHHUA:

c(OpPMHUPOBAHHOCTh POCCUMCKON TpaXAaHCKOM WACHTUYHOCTH, MaTPUOTU3MA,
YBXKEHUS K CBOEMY HApoJ1y, YyBCTBa OTBETCTBEHHOCTM Iepen Poaunon, ropaoctu
3a CBOM Kpal, cBOIO PoauHy, CBOM S3BIK MU KYyJIbTYPY, MPOILIJIOE W HACTOSAILIEE
MHOI'OHALIMOHAJILHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOLIECHUE K NPUPOJHOMY HACIECAUI0O U NAaMATHHUKaAM IIPUPOABI,
JNOCTVKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHUE M PA3BUTHE
OMOJOTMHY, TTOHUMAaHUs 3HAY€HHUsS] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJBI, B JKU3HU
YeJI0BeKa U COBPEMEHHOI'O OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTb K CIY)XEHHIO U 3amurte OredecTsa,
OTBETCTBEHHOCTD 3a €r0 CYIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:
OCO3HaHHe TYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUCCKOTO ITOBEICHHS;
CIIOCOOHOCTh OIIEHHWBAaTh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PpEIICHHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOWYMBOTO  OYAYIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS INEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUM C TPATULIUAMHU

Hapo0oB Poccuu;

4) 3¢cTeTHYECKOr0o BOCIIUTAHMA:

ACTETUYCCKOE OTHOIIEHWE K MHUPY, BKJIIOUYas O3CTETHUKY OBbITa, HAYYHOTO H
TEXHUYCCKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHUH;

MMOHUMAHHE AMOIMOHAIBLHOTO BO3JCHCTBUS >XUBOW MPUPOABI M €€ IICHHOCTH,

TOTOBHOCTB K CAMOBBIPKCHHIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISATh
KadecTBa TBOPUYCCKOM JINIHOCTH,

5) dpuzuveckoro BocnuTaHusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOI0 0JIATOTOJIYyYHSI:

MOHUMAaHUE W peanu3alus 3J0pOBOro U Oe30macHOro oopasa KW3HU (370POBOE
MATaHHE, COOJIFOJCHNE THMTMCHHYCCKUX IPAaBHJI U HOPM, COQITAaHCHPOBAHHBIM PEKUM
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3aHATHM U OTIbIXa, peryisipHas (u3nuecKas akTUBHOCTb), O€pEXHOI0, OTBETCTBEHHOIO
U KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY M THCUXUYECKOMY
3JI0POBBIO;

MOHUMaHUE LUEHHOCTH MPaBWJI MHAMBUAYAJIBHOTO U KOJUIEKTUBHOI'O O€30MacCHOI0
MOBEACHUS B CUTYalMsIX, YIPOKAIOUIUX 3/I0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHME TMOCIEACTBUH W HEOPUSITHS BPEAHBIX MPUBBIYEK (yMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEHUs );

6) Tpy10BOT0 BOCIMTAHUS:

TOTOBHOCTH K TPY/Y, OCOZHaHUE IIEHHOCTHU MacTEepPCTBa, TPYAOIIO0UE;

TOTOBHOCTh K AaKTUBHOM JIESATEIBHOCTH TEXHOJIOTHUYECKONM U  COIUAIbHOU
HAIPaBJIEHHOCTHU, CHOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSITh TaKYyIO J€ATEIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepam mnpodeccuoHaNbHON JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiien npodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSIKEHUH
BCEH JKU3HHU,

7) 3K0JIOrH4ecKOro BOCIMUTAHMSA:

AKOJIOTMUYECKH IIeJIECOO0pa3HOe OTHOIIGHHE K TPHUPOJE KaK HCTOYHHKY KU3HU
Ha 3emJie, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJNbTYphl: TNPUOOpPETEHHE  OIbITa
IJJAHUPOBAHUS TMOCTYIKOB M OIIEHKHM WX BO3MOXKHBIX MOCJIEACTBUN JJIsI OKpYXKaIOIIeh
Cpelbl;

OCO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTHUSCKUX MPOOJIeM 1 IMyTeH UX PEIICHUS;

CIOCOOHOCTH MCTOJIB30BaTh MPUOOpPETaeMble NMPY U3yUYCHUH OMOJIOTHH 3HAHUS U
YMEHUS TMPU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOIONOIb30BAHUEM
(cobOmroieHrie TIpaBUJI TOBEACHUS B MPUPOJAC, HAIPaABICHHBIX Ha COXpaHCHHUE
PaBHOBECHS B SKOCHCTEMAaXx, OXpaHy BHJIOB, YKOCUCTEM, Ouochepsl);

AKTUBHOEC HEIPUITHUE JCHUCTBHUM, MPUHOCAIIUX BPEI OKPYXKAIOMIECH MPUPOTHON
cpene, yMEHHE TIPOTHO3UPOBATh HEOJArONMPUATHBIC HKOJOTHYCCKHE IIOCIICICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOTO IKOJOTMYECKOTO MBIIIJIEHUS, JKOJIOTHYECKOW KYJIbTYPHI,
OMbITa ACATEIHBHOCTH 3KOJOTMYECKOM HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B TIO3HABAaTEIbHONW, KOMMYHHKATUBHON M COIMAJIBHOM TMPAKTUKE, TOTOBHOCTH K
YY4aCTUIO B MPAKTHUYECKON JIEATEILHOCTH IKOJOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:
c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MPAKTUKHW, OCHOBAHHOTO Ha JUAIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;
COBEPINIEHCTBOBAHUE SI3BIKOBOM M YHUTATENBCKOW KYyJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXTY JIFOJIbBMH U TIO3HAHUS MUPA;
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MOHUMAaHUE crieln(PUKU OMOJIOTUH KaK HAyKH, OCO3HAHUs €€ poiu B POPMUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  MpEeACTaBICHUS
00 OKpY’KarollleM MHUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U OOLIECTBA, B O3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U pEeUIeHUH TMpoOJeM COXpaHEHHsS] MPUPOJHOTO
paBHOBECHS;

yOeXKXAEHHOCTh B 3HAYMMOCTH OHOJOTHM [JIsl COBPEMEHHOM IMBUJIM3ALUU:
o0OecrieyeHusi HOBOTO YPOBHS pPa3BUTHS MEIMIMHBI, CO3[JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX pelIaTh PECypCHbIE MPOOJEMbI PA3BUTHS YEJIOBEYECTBA,
noMcka IMyTed BbIXOJAa M3 TJI00aJbHBIX AKOJOTMYECKUX MpoljeM U olecreyeHus
nepexojia K yCTOWYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOJAHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTu
(GYHKIIMOHAIIBHOW TPaMOTHOCTH  OOydawmuxcs, (OopMUpyeMON TMpU HU3YYECHUU
OuoJjoruu;

NOHMMAaHWE CYIIHOCTH METOJOB II03HAHMS, HCIIONb3YEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIs aHau3a U O0BSICHEHUS
SBJICHUNA OKPYXAIOLIEro MUpPAa U MPOUCXOASAIIMX B HEM U3MEHEHHM, YMEHHE JellaTh
00OCHOBaHHbIE 3aK/IIOYEHHS HAa OCHOBE HAyYHBIX (DaKTOB M HMMEIOIIUXCS JaHHbBIX
C LIEJIBIO NIOJTYYEHUS! TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITETIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS AJIs PELICHMSI
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IEHHOCTM HAyYHOM JAESITEeNbHOCTH, TOTOBHOCTb OCYILIECTBIATH
INPOEKTHYIO U UCCIIE0BATENBCKYIO JESTENIbHOCTh HHANBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHUIO M caM000pa30BaHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUH MO OMOJIOIMH B COOTBETCTBUU C KU3HEHHBIMU
OTPEOHOCTSMH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHUS YyueOHoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAUYMMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYyYHbIE TMOHSATHSA, OTPAXKAIOUIUE
[[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEU(UKY METOIOB MTO3HAHUS, UCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaXx (BEILECTBO, PHEPTHUsl, SIBICHUE, MPOLECC, CUCTEMA, HAyYHbIN
dakT, NPUHIUI, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HWCCICOBaHHE,
HaOJIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U PYTHE); YHUBEPCATbHBIC yUeOHbIC TEHCTBUS

(mo3HaBaTENBHBIC, KOMMYHHKATHBHBIC, pEryJISTHBHEIC), o0ecrieunBaIoIIne
dbopmupoBanue (GYHKIIMOHATIPHOM TI'PaMOTHOCTH M COIHMAJIBHOW KOMIICTCHIIUH
00yYaroIINXCS,; CIIOCOOHOCTH 00y4Jarommuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXJIUCIUTUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS W YyHUBEpCAIbHbIE Y4YeOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMAJIbHOM MPAKTHKE.
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B pesynbraTe u3ydyeHuss OMOJOrMM HAa YpPOBHE CPEAHETO OO0IIEero 00pa3oBaHUS
y oOyuatomierocsi 0yayT chopMUpOBaHBI MO3HABATEIbHBIE YHHBEpCAJIbHbIE yueOHbIC
JCHCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHBIC YYEOHBIC NCUCTBUS, PETYISTHBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBYS, COBMECTHAS JACATEIHHOCTb.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH
ba3oBble Jlornyeckue JeucTBuA:

CaMOCTOSITEILHO (POPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOSHUM 3HAHUN MPUEMBI JJOTUUECKOTO MBIILJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kilaccudukanuu, 0000IIeHNs ), paCKPbIBATH CMBICT OMOJOTUUECKUX
NOHATUN (BBIACIATh MX XapaKTEpPHbIC MPU3HAKHU, yYCTAaHABIUBATHL CBS3U C JPYTUMH
MOHSITUSIMH )

OTIPENICIIATH MEJIN JICSITEILHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTHXKCHHUS,
COOTHOCHUTD PE3yJIbTAThI ICSITSIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUSA JJIs1 OOBICHEHUS (DAKTOB U SIBJICHUMN KUBON
IPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYXJEHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, 110 aHAJIOTHN),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOpPEYMS B PpPAaCCMAaTPUBAEMBIX  SIBICHUSX,
(opMynHpPOBaTH BHIBOJBI U 3aKITIOUYCHUS;

OPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA MJis TPEJCTaBICHUS CYIIECTBEHHBIX
CBsI3€ M OTHOLICHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHUBOPEUUIN
Pa3HOTO POJIa, BHISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3zpabaTbiBaTh IIJIaH peEIIEHUS NPOOJeMbI € Y4ETOM aHalW3a HMMEIOUIUXCS
MaTEpHUATbHBIX U HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHUBATH COOTBETCTBHE pE3YJbTATOB
IEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUHN JACSTEIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSAX pPEajIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJIEHUE MIPU PEIIEHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiefoBarebCKHe 1eHCTBUA:

BIIAJICTh HAaBBIKAMU YYEOHO-MCCIIEIOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKaMH Pa3pelIeHus MpooOieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEIILHOMY
MOUCKY METOJOB PEUICHUs MPAKTUYECKUX 3aJ]ay, MPUMEHEHUIO Pa3IUYHBbIX METOIO0B
MO3HAHMUS;

WCIIOJIb30BaTh Pa3IUYHbIE BU/bI AESTEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETALNU, TPEOOPA30BAHUIO U TPUMEHEHHIO B YU€OHBIX CUTyalUsAX, B TOM YHCIIE
MIPY CO3/TaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIIbHOU JEATEIbHOCTH
U KU3HEHHBIX CUTYaLIUSIX;
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BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBSA3U W aKTyaJTU3UPOBATh 33/1a9y, BEIIBUTAThH
TUTOTE3y € penieHus, HaXOUTh apTyMEHTHI JUTIsl TOKa3aTeIhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHHUS;

aHAM3UPOBATh TIOJYYCHHBIC B XOJE PCIICHUS 3aJa4d Pe3yIbTaThl, KPUTUUECKH
OIICHMBATh UX JOCTOBEPHOCThH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTyallUsM, OIICHUBAThb TPUOOPETEHHBIN  OTIBIT;

OCYILIECTBIIATH IIEICHAIIPaBICHHBIHN MMOMCK MEPEHOCa CPEICTB M CIIOCOOOB IEHCTBUS
B TPO(E€CCUOHATILHYIO CPELY;

yMETh TIEPECHOCHTHh 3HAHUS B IIO3HABATCIBHYIO U MPAKTHYCCKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHHMS, CTABUTH
npoOJIEMBI U 33J1a4H, JOIYCKAIONIUE aTbTCPHATHBHBIC PEIIICHUS.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HWHOOpMAuu (TEKCTe ydeOHOTO
0COOUS, HAYYHO-TIONYJIIPHOM JTUTEpaType, OMOJOTHICCKUX CIIOBAPSIX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B VHTepHETE), aHAIM3UPOBATh HWH(POPMAIIHIO
pPa3TUYHBIX BUIOB U (POpPM Ipe/icTaBlIeHUs, KPUTUUECKU OIIEHUBATh €€ JOCTOBEPHOCTDh U
HENPOTHUBOPEUHUBOCTD;

(bopMynHpOBaThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI TIPH MOUCKE U 0TOOpe
Oounonornyeckoit HHGOpMAILHKI, HEOOXOAMMOI JIs BBHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  KCHOJB30BaHHMS  WMH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYIbTYpPY AaKTUBHOTO WCIOJIB30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIBHYIO (OPMY MpEeICTaBICHHUS OMOJIOTHYECKOM
uHopManuu (cXeMbl, rpaduKH, JUArPaMMbl, TaOJIUIIBI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUE€CTBE CPEACTBA MpU paboTe ¢ OMOIOTUYECKOU
uHdopMaIeil: TPUMEHITh XUMHYECKHe, (PU3NYECKUe W MaTEeMaTHYECKHUE 3HAKU U
CUMBOJIBI, GOpMYITBl, a00peBUaTypy, HOMEHKIATYPY, UCIOJIH30BATh M MPE0oOPa30BHIBATD
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH,

BIIAJICTh HaBBIKAMM PACIIO3HABAHUS W 3aIIUTHl WHMOpMAIu, WHOOPMAITMOHHON
0€30MacCHOCTH JTMYHOCTH.

KoMmMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIEe MeiiCTBHUS

Oo0wenue:

OCYIIECTBIISITh KOMMYHHUKAITMM BO BceX cdepax KU3HU, aKTUBHO YYacTBOBATHh
B JHMAJIOre WM JHUCKYCCHUU IO CYIIECTBY OOCYyXKJaeMoW Tembl (yMEHHUE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJACHUS OTHOCUTEIHLHO BBHINIOJIHEHUS MpejiaraeMoi 3ai1auu,
YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JPYrMX YYaCTHUKOB JHMAJIOra WU
JUCKYCCHH );
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pacno3HaBaTh HeBepOalbHblE CpeacTBa  OOILIEHHUSA, [OHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTyallMd, yMETb
CMSAT4aTh KOH(QJIMKTHI U BECTH MEPETOBOPHI;

BIAJETh pPa3IU4YHBIMU CcHocoO0amMu OOIIEHUs W B3aUMOJCHCTBUSA, NOHHMMATD
HaMEpEHUs JPYTuX JI0Jed, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECEIHUKY U
B KOPPEKTHOU Popme (HopMyIUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eITEJIHLHOCTD:

IIOHUMATh U UCIIOJIB30BATh HpeI/IMy'IJ_IeCTBa KOM&HI[HOI?I nu HHI[HBHHyaHBHOfI pa6OTBI
HpI/I peH_IeHI/II/I 6HOHOFH‘ICCKOﬁ HpO6JI€MBI, O6OCHOBBIBaTB HCO6XOI[I/IMOCTB HpI/IMeHeHI/ISI
rpynnoBsiX (OpM B3aUMOACHCTBUS NP PEIlIeHUH Y4eOHOM 3a/1auu;

BBI6I/IpaTB TeMaTI/IKy 1 METOAbI COBMECTHBIX JleflCTBI/Ifl C y‘léTOM O6IIII/IX I/IHTepCCOB
U BO3MOXKHOCTEH KaXXA0Io 4ICHAa KOJIJICKTHBA,

HpI/IHI/IMaTL oejin COBMCCTHOfI ACATCIIBHOCTH, OpFaHI/I?)OBI)IBaTL u KOOp)II/IHI/IpOBaTB
ﬂeﬁCTBHH o eé JOCTHUKCHUIKO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, paCHpC)IGJ'ISITB pOJII/I C yqéTOM
MHGHI/Iﬁ y‘laCTHI/IKOB, 06cy>1<11aTL pe3yJ'IBTaTBI COBMGCTHOﬁ pa6OTBI;

OOCHUBATH KAa4UCCTBO CBOCTO BKJIaAa W KAXKIOTO YYAaCTHHKA KOMAH/bBI B O6H.IPII>1
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTb HOBEIC ITPOCKTHI, OLICHUBATDb nacun C IIO3NIINU HOBH3HBI,
OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH MMO3UTUBHOC CTPATCIUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAlUAX,
HpOHBHHTB TBOp‘-IGCTBO n B006pa)K€HI/I€, 6I)ITI) MHHUIOHNATHUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe y4eOHbIE HeiiCTBUSA

Camoopranusanus:

UCITOJIH30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISBICHHUS NPOOJIEM M UX pElICHUS
B KU3HCHHBIX U YUYEOHBIX CUTYAIHSIX;

BHIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUU II€JIEBBIE U CMBICIOBBIC YCTAaHOBKH
B CBOUX JICMCTBUSAX M ITOCTYIKAX I10 OTHOUIEHUIO K KMBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 3J0POBBIO OKPYXKAOIIUX;

CaMOCTOSITEIbHO  OCYUIECTBJISITh  IO3HABATEIIBHYI) JEATEIBHOCTb, BBISBIISITD
mpoOJIemMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aladyd B 00pa30BaTEIbHOUN
NESITEIbHOCTH U dKU3HCHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJATh IUIAH PEUIEHUS MPOOJEeMbl C YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTCHUI;

JaBaTh OIEHKY HOBBIM CHUTYaITUsIM;

pacmupsITh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JTUYHBIX MPEATOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEeHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTh
3a PELICHNUE;
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OLICHMBATh MPUOOPETEHHBIH OIBIT;

CocoO0CTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIHUPOKON 3pYyIHUIIMH B Pa3HBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO MOBBIIIATh CBOM OOpa3oBaTENbHBIA U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJI€Th HABBIKAMHU IO3HABATEIBHON pe(IeKCMU KaK OCO3HAHHUS COBEPILIAEMbIX
JEUCTBUN W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIONB30BAThH
npuémbl pedIeKCru JUIsl OLIEHKH CUTYallMd, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OILIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX [IPU aHAJIN3E PE3YIbTaTOB JAESATEIbHOCTH;

IIpunsiTHE CeOS U APYrUX:
IpUHUMAThH ce0sl, MIOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX MIPU aHAJIU3E PE3YJIbTATOB JICSITEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C TIO3UIIUU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE PE3yNbTATHI OCBOCHUSI COAEPKaHMs yueOHOoro npeamera «buonorus»
Ha YriyOJIEHHOM ypOBHE OpPHMEHTHUPOBAaHBI Ha oOecreyeHHe MPOPUIHLHOTO 00y4YeHUs
oOydaromuxcsa O6uonorud. OHM BKIIIOYAIOT: crieluduyueckue Ajis OMOJOTUM HAay4YHbIE
3HaHMS, YMEHHS U CHOCOOBl JCHCTBUH 1O OCBOCHUIO, WHTEPHpPETALUA U
npeoOpa3oBaHUIO0 3HAHWUW, BHUBI JIEATEILHOCTH MO TMOJYYCHHIO HOBBIX 3HAHUN U HUX
NPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX, a TAKKE€ B PEAbHBIX >KM3HEHHBIX CHUTYaIUsX.
[IpeameTHbIE pe3ynabTaThl IPEACTABICHBI IO FO1aM U3YUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUA yueOHOro npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTh 3HAHWM O MECTE U POJIM OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUHU ECTECTBEHHO-HAYYHON KApTUHBI MUpPa, B MO3HAHWU 3aKOHOB
OpPUPOABl W PEIICHHH MPOOJIEM pPAIMOHAIBHOTO MPHUPOAOIOIB30BAHUSA, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BIIQJICHUE  CUCTEMOM  OHOJOrMYECKMX  3HAHWUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraore OMOJIOrM4eCKUe TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M,
MeTa00In3M, TOMEOCTa3, CaMOPEryJIsIus, CAaMOBOCIPOU3BEICHNUE, HACIIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT W pPa3BUTUE), OHOJIOrMYECKHEe Teopuu (KJIETOYHAs Teopus
T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi TEOpHsI HACIEICTBEHHOCTH
T. Moprana), yuenus (H./. BaBunoBa — 0 1mieHTpax MHOT000Opa3usi U MPOUCXOKICHUS
KYJbTYPHBIX pPAaCTeHMI1), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,
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paclieIuieHus, YMCTOTBI TaMET, He3aBUCUMOro HacienoBanuss [I. Mengens,
TOMOJIOTHYECKUX PSAJIOB B HacleaCcTBeHHOUM n3menunBoctu H.W. BaBunosa), mpuHIHIIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM  METOJaMHM HAyYHOTO  TIO3HAHMS, UCHOJb3yEeMbIX
B OHOJOTUYECKUX WCCIICJAOBAHUSAX IKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIIACISTh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHUCJE OaKTepui,
rpu0OoOB, pacTEeHUN, *XUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB W CHUCTEM OPraHOB
pacTeHUi, >KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KUZHEACATEILHOCTH, MPOTEKAIOIIUX
B OpraHu3Max pacTeHHWH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa
BeulecTB (MeTaboiau3M), MpeBpalIeHUs DSHEPruH, OpOXKEHHs, aBTOTPOPHOro U
reTepoTpoHOro TUIOB NUTaHUS, (OTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Meilo3a,
raMmeTroreHesa, ASMOpUOreHe3a, MMOCTIMOPHUOHANIBHOTO  PAa3BUTHS, Pa3MHOXKCHMUS,
WHJUBUIYaJbHOTO Ppa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOT0 0TOOpa;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXIy OpraHOMJaMU KJIETKH U HUX
(GYHKIHMSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW W UX (DYHKIUSIMH, MKy OpraHaMu U
CUCTEMaMHU OPTraHOB y PACTCHHH, KUBOTHBIX U YENOBEKA U UX (PYHKIUSIMU, MEXKIY
CUCTEMaMHU OpPraHoB W MX (QYHKIUAMH, MEXKIY 3TallaMd OOMEHa BEIIECTB, dTaramMu
KJIETOYHOTO IMKJIA M >KU3HEHHBIX IIMKIOB OPraHU3MOB, 3TanmamMu 3MOpPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U PeHOTUIIOM, (EHOTHIIOM U (pakTOpaMu cpeiibl OOUTaHMUS;

YMEHUE BBIABIATH OTJIMYHUTENIbHBIE TPU3HAKU >KUBBIX CHCTEM, B TOM YHCIIE
PACTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCMOJb30BaTh  COOTBETCTBYIOLIME  apPryMEHTBl, OHOJOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JOKa3aTelibCcTBAa POJICTBA OPraHU3MOB pa3HbIX
CUCTEMATHYECKUX TPYIIIL;

yMEHHE periaTh OMOJIOTMUECKUE 3a/1a4H, BBISIBIISTh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIYy MCCIEyeMbIMA OMOJIOTHYECKUMHU MPOIECCAMU U SIBICHUSMU, JIeTIaTh BHIBOJBI U
MIPOTHO3bl HA OCHOBAHHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH TA0OPATOPHBIE U IPAKTUYECKHUE paOOThI, COOIIOAThH MPaBHIIa
pu pabote ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEJCTBAMM,
bopMynupys 1eNb HCCIEeIOBAHUS, aHATM3UPOBAThH MONTYYCHHBIC PE3yJIbTAaThl U JIENaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-MCCIIENOBATEIbCKONH paboTe 1O Ouosoruw,
AKOJIOTUH U MEJULIUHE, IPOBOAUMOM Ha 0a3€ MIKOJIbHBIX HAYUYHBIX OOIIECTB, U MyOJIUYHO
MIPEICTABIIATH MOJTYyYEHHBIE Pe3yIbTaThl HA YICHHUECKUX KOH(DEPEHIINAX;

YMEHHE OIEHHUBATh ITUYECKHUE ACMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B 00JacTu
OuoJioruM W MEIULUMHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);
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YMEHUE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied npodeccuoHanbHOM
NEATeNIbHOCTH B 00JacTh OWOJOTHMU, MEAUIMHBI, OHOTEXHOJOTHH, BETEpPUHAPUH,
CENIbCKOT0 XO35MCTBA, MHILEBOM MPOMBIIIJIEHHOCTH, YIIYOIsTh MO3HABATEIbHbBIN
MHTEpEC, HANpaBIEHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccuu u
NpOJOJDKEHHE  OMOJIOTMYECKOro  0Opa3oBaHMsl B OpraHU3alUsX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIE pe3ysIbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 11 kiaacce
JOJ>KHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUHM B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA,
B MO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUU IKOJIOTMYECKUX MPOOJIEM 4YeIOBEUeCTBa, a
TaK)K€ B PEIICHUH BOMPOCOB PAIMOHATIBLHOTO MIPUPOJIONOIB30BaHUS, U B (HOPMUPOBAHUU
IIEHHOCTHOT'O OTHOIICHUSI K MPHUPOE, OOIIEeCTBY, YEIOBEKY, O BKJIaJle POCCUHUCKUX M
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BIAJETh CHUCTEMOW OWMOJOTMYECKHWX 3HAHWUM, KOTOpas BKJIIOYACT
OTpe/IeSICHHs] ¥ TIOHUMaHUE CYIIHOCTH OCHOBOIOJIATAIOIINX OUOJIOTHYECKUX TEPMUHOB
U TOHATUM (BUI, dKocucTeMma, Ouocdepa), OMOTOTHUECKHE TEOpUU (IBOJIIOIMOHHAS
teopust U. [lapBuHa, cuHTeTHuYeckas Teopus 3Boironuu), yudeHus (A.H. Cesepuosa —
0 MyTIX W HampaBieHusx sBonwonuu, B.M. Bepuaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecust J[x. Xapau u B. BaitHOepra, 3apojpIlieBoro CxoJjcTBa
K.M. bapa), npaBmwia (Mmuaumyma FO. JInOuxa, 3KOJIOTHYECKOW MUPAMHUIBI SHEPTHUH),
runotessl (runote3a «mupa PHK» V. I'mnbepra);

yYMEHUE BJIaJIETh OCHOBHBIMU METOJAMHU HAay4YHOTO MO3HAHMWsS, HCIOJb3yEeMbIMU
B OHMOJIOTMYECKUX MCCIECIOBAHUAX KHUBBIX OOBEKTOB M JKOCHCTEM (OMHUCAHUE,
u3MepeHue, HaOmoJeHne, OSKCIEPUMEHT), CIoco0aMu BBIABICHHS W OILICHKH
AHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIIETISATh CYIIECTBEHHBIC MPU3HAKU: BUJIOB, OMOTE€OIIEHO30B, IKOCUCTEM U
ouocdepsl, CTaOMIIM3UPYIOIIETO, IBIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOT0 0TOOpA,
AJUTOTIATPUYECKOTO M CHUMIIATPUYECKOTO BHI000pPA30BaHUsA, BIHMSHUS JBIDKYIIUX CHII
HBOJIIOIMM HA TEHO(OHI TOMYJNSINH, TPHUCIOCOOIEHHOCTH OpPTraHU3MOB K cpeje
oOWTaHWs, YEPENOBaHUS HAMPABICHUN SBOJIOLNU, KPYTOBOPOTa BEIIECTB U MOTOKA
SHEPrUU B DKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3AMMOCBS3U MEXK]Ty MPOIIECCAMHU 3BOJIIOIUH, ABUKYILIUMU
CUJIaMU aHTPOINOreHe3a, KOMIIOHEHTAMH PA3JIMYHBIX SKOCUCTEM W MPUCIOCOOIECHUSIMU
K HUIM OpPraHu3MOB;

YMEHHUE BBISIBISATH OTJIMYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOTIEHHOCTD
BUJIOB K cpelie OOMTaHWs, a0MOTHYECKMX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX U3MEHEHUN B 3KOCUCTEMAX
CBOEH MECTHOCTH,;

YMEHHUE  HCHOJIb30BATh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JIJISl JJOKa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX

40



denepanbhas padouas nporpamma | buomorus. 10-11 xmaccesl (yriyOaEéHHbIA YpOBEHB)

CHUCTEMaTH4YEeCKUX TPYII, B3aWMOCBSI3M OPraHM3MOB M CpeAbl OOWTaHWSA, €IUHCTBA
YeJI0BEUECKHUX pac, HEOOXOAUMOCTH COXPaHEHHUSI MHOTOOOPa3Hsl BUIOB U 9KOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yYMEHHE pemaTh OMOJOTHYECKUE 3a/1a9H, BBISBISITh IPUIUHHO-CIIEICTBEHHBIC CBS3H
MEX/Ty UCCIIEyeMbIMU OMOJIOTHUECKUMH MPOIIECCAMU | SIBICHUSMH, JI€TaTh BHIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBITIOJHATH JIA0OpATOPHBIE M MIPAKTHUYECKHUE padOThI, COOMIOAATh MpaBuUia
pu pabote ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITH MX DKCIEPUMEHTATBHBIMU CPEJICTBAMH,
dopmMynupys 1eTb WCCIEeNOBaHMs, aHAIM3UPOBATH MOJTYYCHHBIE PE3yJIbTaThl U JENaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-UCCIIEIOBATEIbCKOW paboTe mo Ouosoruy,
HKOJIOTUW ¥ MEAHIIMHE, TPOBOAUMOI Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MyOIMIHO
NPEICTABIIATH MOJYICHHBIE PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIUX;

YMEHHE OIICHMBATH TMIIOTE3bl U TECOPHUH O MPOUCXOXKICHWU KU3HHU, YEJIOBEKa U
YEeIIOBEUECKNX pac, O TMPUYMHAX, TOCIEACTBUAX M CHOCO0ax MPeIOTBPALICHUS
r1o0aabHbIX U3MEHEHHUH B Ouocdepe;

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynaymiei npodeccruoHaIbHOM
JESATEFHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHH, MPHUPOOTIOIH30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPUH, CEJIBCKOTO XO3SHCTBA, MHUIICBOU
NPOMBIIIUICHHOCTH,  yIJIyOJNATh  TO3HABAaTEJNBHBI  WHTEPEC,  HAIPaBJICHHBIH
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIOMICH MPOhecCHu U MPOJOIHKEHHE OMOIOTHIECKOTO
00pa30BaHUS B OPraHU3AIUAX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.
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10 KJIACC
No HaumeHoBanue tem KomnnuecTBO OCHOBHBIE BUBI IE€ITEILHOCTH
[IporpammuoOe conepxanue
/1 y4eOHOTr 0 rpeMeTa 4acoB oOy4Jaromuxcs

1 | Tema «buooTUsl KAK HAYKa)

1.1 | buomorus xak
KOMILJIEKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
oO11ecTna

1

CoBpemeHHas OuoIorus —
KOMIUTEKCHas Hayka. KpaTkast uctopus
pa3BuTus Ouosnoruu. buomornueckue
HAyKU U U3y4aeMble UMH MPOOJIEMBI.
dyHnaMeHTaIbHbIC, TPUKIAAHBIC U
MIOMCKOBBIE HAYYHBIE HCCIIETOBAHUS

B OMOJIOTHU.

3HaueHue 6MoJoruu B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBs3aHHBIE ¢ OMooruel. 3HaueHue
OMOJIOTHH B TIPAKTUYECKOM
NEATEIIbHOCTU YEJIOBEKA: MEAUIMHE,
CEJIbCKOM XO3SIMCTBE,
MPOMBILIJIEHHOCTH, OXPaHE IPUPO/IBI.
JdemoHcTpanumn

[optpetsi: Apuctorens, Teodpacr,
K. JIunnen, JXKX.b. Jlamapk, Y. /{apBuH,
V. T'apsein, I'. Mennens,

B.N. Bepnaackui, N.I1. I1aBinos,

PackpeiBaTh copepkaHle TEPMUHOB U
MOHATHUI: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTHHA MUPA, HAYIHBIH
METO/I, TUIIOTE3a, TEOPUSl, METO bl
MCCIIeIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeaH IPYTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJl OTEYECTBEHHBIX
YUEHBIX B Pa3BUTHE OMOJIOTUH.
OneHuBaTh Pojb OMOTOTHIECKUX
OTKPBITUH U UCCIICIOBAHUIN B pa3BUTHHU
HayKH U IPAKTUYECKOMN AeSATEIbHOCTU
JIIOJIEH.

[lepeuncnsate mpodeccuu, CBI3aHHBIE
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTH IPUMEPHI MPAKTUYECKOTO
MCIIOIb30BaHUS JOCTHKEHUN OMOJIOTUU
B MEIMIIMHE, CEILCKOM XO35IUCTBE,
MPOMBIIIJIEHHOCTU U OXPaHe MPUPOJIbI
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.. Meunukos, H.1. BaBuios,

H.B. Tumodees-PecoBckui,

Ix. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabnuie!l U cxeMbl: «CBSI3b OHOJIOTHH
C IpyruMu Haykammy», «Cuctema
OMOJIOTUYECKUX HAYK)

Hroro yacos 1o reme 1
2 | Tema «?KuBble cucTeMbI U UX H3yYeHHE»
2.1 | ’KuBble cucTemMbl 1 UX 1 JKuBble cCUCTEMBI KaK IPEAMET PackpsiBaTh cojepkaHHE TEPMHUHOB

CBOWCTBA

uszyudenus ouongorun. CBONWCTBA )KUBBIX
CHCTEM: CIUHCTBO XMMHYCCKOTO
COCTaBa, JUCKPETHOCTD U IIEJIOCTHOCT,
CJIO’)KHOCTD U YTIOPSIOYCHHOCTh
CTPYKTYPBI, OTKPBITOCT,
caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHUE,
pa3apaKuMOCTh, U3MEHYUBOCTD,

POCT M pa3BHUTHE.

JdemoHncTpanumn

Ta6aunbl U cxeMbl: « OCHOBHEIC
MIPU3HAKH XU3HNY», «buonoruueckue
cHCTeMBI», «CBOMCTBA JKUBOU
MaTEepUM»

Y TIOHSITUI: XKWBasi CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYpPA; OTKPHITOCTb,
BBICOKAsl yIOPSAI0YEHHOCTD,
YIPaBIsEMOCTb, HEPAPXUUHOCTD.
XapakTepu30BaTh CTPYKTYPY U
CBOMCTBA JKMBBIX CUCTEM, OTIINYUSA
XUMHYECKOTO COCTaBa 00BEKTOB KUBOM
Y HEXKWBOUW MPUPOJIBI, OO PUHITUIT
KJIETOYHOM OpraHu3aliy AKUBbIX
CUCTEM.

CpaBHMBATh 0OMEHHBIE MPOLECCHI

B HEXKUBOU U KUBOU MTPUPO/IE;
PACKpBIBATh CMBICI PEAKIUI
MeTadonu3Ma.

OOBACHATH MEXaHU3MBbI
CaMOPETYJISIIUU KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUYECKOTO YPOBHS;
PacKpbIBaTh CYTh MPUHIIUIIOB
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IIOJIO’KUTEIIBHOU U OTPULIATEIIBHON
oOpaTHOM CBSI3U.

AHanmu3upoBaTh CBOWCTBA
CaMOBOCIIPOU3BEICHU, POCTA U
pa3BUTHUS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3aIus KUBbIX
CUCTEM

YPpOBHM OpraHu3alu KUBBIX CUCTEM:
MOJIEKYJIIPHBIHN, KIETOYHBIMH,
TKAaHEBbIN, OPTraHU3MEHHBIN,
MOMYJISLIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre01IeHOTUYECKHUA),
ouocdepnsrit. [Iporeccsr,
MIPOUCXOASIINE B KUBBIX CUCTEMAX.
OcHOBHBIE TTPU3HAKU KUBOTO. JKU3HD
Kak (hopMa CyIIeCTBOBaHHS MaTEPHUHU.
Hayxkwu, nu3yyvaroiine *uBbl€ CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aIluu.
N3yuenue xxuBbIX cucremM. MeTobl
ounosorndeckoit Hayku. Habmonenue,
M3MEPEHUE, SKCIIEPUMEHT,
CHCTEMAaTH3allsl, METAaaHAIIN3.
[ToHsiTHE O 3aBUCHUMOM U HE3aBUCUMOU
nepemeHHou. [imanuposanue
skcriepuMenTa. [loctaHoBKa u
npoBepka runote3. Hynesas runoresa.
[TonsiTre BEIOOPKH M €€
JIOCTOBEPHOCTH. Pa3zopoc

B OHoJorHMYecKuX JaHHbIX. OIeHKa

PackpsIBaTh coziepKaHne TEPMUHOB U
MOHSTHI: OOMEH BEIECTB U
IIpEBpALEHUE SHEPIUH,
CaMOBOCITPOM3BE/ICHUE,
caMOpETyJIsLUs, pa3BUTHE, JKU3Hb,
HAy4YHBIN (aKT, HAYYHBIA METO/I,
npo0iema, runoTesa, TeOpHs, MPaBUIIo,
3aKOH.

IlepeuncisiTe NPU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpPraHU3aluy KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX UCCIICIOBAaHUH.
OnuceiBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAKI0I0 YPOBHS
OpraHu3anuy KUBOTO.

Ha3siBaTh HayKH, H3y4aronIne 5KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHU3aluN.

CpaBHHMBaTh MEXIy COOOM JKUBbIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHM3alyy U IPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yibTaToB. [IpUYMHBI HCKaXKEHUS
pe3yapTaToB sKkcniepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdemoHncTpanuu

Tabauiel ¥ cxeMbl: «YpOBHU
OpraHu3aly KUBOU MPUPOJIBDY,
«CTpoeHHUE )KUBOTHOM KIETKU,
«TkaHu KUBOTHBIX», «CUCTEMBI
OpPraHOB YEJIOBEUECKOTO OPraHu3May,
«buoreoneHos3y», «buochepar,
«MeTobl U3yUYEHHUS )KUBOW MPUPOIBI».
O6opyaoBaHue: 1a00paToOpHOE
0o0opya0OBaHUE JIsl IPOBEICHUS
HaAOII0ICHU, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckasi padora
«V/cnonb3oBaHKe pa3IMuYHBIX METOJIOB
IIPU U3YYECHUU )KUBBIX CUCTEM.

Iloka3sIBaTh pOJIb TUIIOTE3 U TEOPUI
B (hOpPMUPOBAHUU €CTECTBEHHO-
Hay4YyHOM KapTUHBI MUpPA

Htoro vyacos o teme
3 | Tema «buoJsiorusi KJIeTKn»
3.1 | UcTopust OTKpBITHS U Kietka — cTtpykTypHO- PackpeiBaTh conepxanne TEPMUHOB U

M3y4EHUS KIETKHU.
Knerounas teopus

byHKIIMOHAIBHAS €TUHUTIA )KHUBOTO.
HcTopust OTKPBITHS KJIETKH.

Pabotsi P. I'yka, A. JleBeHryxka.
Kinerounas teopus (T. lIBans,

M. llnetinen, P. BupxoB). OcHoBHbIE

MOHSITUI: KJIIE€TKA, OPTaHeIlIbl,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UUTONOrUs (KJIeTOYHask OMoyorus),
KJIETOYHAsl TEOPUSL.
XapakTepu30BaTh OCHOBHBIE 3TAIlbl
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TIIOJIOKEHUS COBPEMEHHOM KIIETOUYHOMN
TEOPUH.

JdemoncTpanuu

Hoptperst: P. I'yk, A. JleBenryk, T.
[[IBann, M. lIneitnen, P. Bupxos, K.
M. boap.

Oo0opynoBanue: CBETOBON MUKPOCKOIT,
MUKPOTIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KJIIETOK

Pa3BUTHUS LUTOJIOTHH KaK HayKH U €€

o opMIICeHHE B KJIIETOYHYIO

OHOJIOTHIO.

[Tokxa3bIBaTh BKJIAJT yUYEHBIX-OMOIOTOB
B U3yYEHHE KJIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeyucasTb OCHOBHBIE MTOJIOKEHUS
KJIETOYHOM TEOPHH, OOBICHATH €€ POJib

B (hOpMUPOBAHUM €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpA.
[IpuBOAUTH TOKA3aTEIbCTBA
pOJZICTBA OPraHNU3MOB

C MCIIOJIb30BAHUEM I10JIOKCHUN
KJIETOYHOU TEOpUU

3.2

MeTtonasl
MOJIEKYJISIPHOUN U
KJIETOYHOM OMOJIOTUH

MeToabl MOJIEKYJIIPHOM U KJIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpoMartorpadus, 31eKTpodhope3, METO
MEUEHBIX aTOMOB, U} hepeHIInaIbHOe
HeHTpuQyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

H3yuenue ¢puxcuposanHvix Kiemox.
DIEeKTPOHHAS] MUKPOCKOIIHSI.
Kongoxanvnas muxkpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue
KAEMmOoK.

JdemoHcTpanuu

PackpbiBaTh conepxaHne TEPMUHOB U
MOHATHN: MUKPOCKOITMPOBAHHUE,
MPUTOTOBIIEHUE CPE30B,
nuddepeHnranbHOe OKpalIiBaHue,
xpomatorpadus, d3MeKTpodopes, MeTo
MEYEHBIX aTOMOB, IEHTPU(YTUPOBAHUE,
METOJT KYJIbTYphI KIETOK M TKaHEeH,
MeTton pekomOnHaHTHBIX JTHK.
XapakTepu30BaTh OCHOBHBIE METO/TbI
W3YYCHUS )KHUBOUW MPUPOJIBI.

['0TOBUTH BpEMEHHBIE
MUKpOTIPETIapaThl, paCCMaTPUBATh UX
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Tabauiiel u cxeMbl: «CBETOBOM
MHUKPOCKOT, «DIEKTPOHHBIH
MUKpOCKoM, «VcTopust pa3BUTHS
METOJ0B MUKPOCKOTTHI.
Oo6opynoBanue: CBETOBON MUKPOCKOIT,
MUKpOIIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KJIETOK.
IIpakTHyeckas padora

«M3yueHne MeTo10B KJIIETOYHOMU
ouosoruu (xpomartorpadus,
anextpodopes, auddepeHimaibHoe
nentpudyrupoaunue, [11[P)»

B CBETOBOI MUKPOCKOTI U I€TaTh
OIUCaHUE.

OOBsICHATH U COOJIIONATD MTpaBUiIa
TEXHUKH MUKPOCKOTIHPOBAHUS

Hroro yacoB 1o teme 2
4 | Tema «XumMuuyecKasi OPraHU3AMUA KJICTKN»
4.1 | Xumudeckwuii cocTas 2 XHUMHUYECKUN cOCTaB KIeTKU. Makpo-, | PackpeiBaTh copep:kaHue TEPMUHOB U

KkieTkd. Bona u
MUHEpPaTbHBIE
BEIIICCTBA

MUKPO- U yJIBTPAMHKPO3JIEMEHTHI.
Bopa u e€ ponb kak pacTBOpHUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAaHUU KIICTKH,
TeIuIoperyJsiuuu. MuHnepaibHbie
BEIIECTBA KJIETKU, UX OMOJIOTHYECKas
pousib. POnp KaTHOHOB 1 aHMOHOB

B KJIETKE.

JdemoHcTpanumn

[unarpammel: «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenue

MOHSITHI: 2JIEMEHTHI-OUOTEeHBI, JTUTIOb,
BOJIOPOJIHAS CBSI3b, TUAPOGUIBHOCTD,
ruApoOOHOCTh, TYProp, MUHEpAIbHBIC
BEIECTBA, Oy(epHbIE CHCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncissT 0COOCHHOCTH
XUMHUYECKOr0 COCTaBa KIIETKHU.
Paznuuathe Makpo-, MUKpO- 1
YIIbTPAMUKPOAJIEMEHTHI, BXOSIINE

B COCTaB JKMBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XUMHUYECKUX DJIEMEHTOB B )KUBOU
IIPUPOAELY.

Tabauuet u cxembl: «llepuoguueckas
Ta0JINIIa XUMUYECKUX FJIEMEHTOBY,
«CTpOEHHME MOJIEKYJIBI BOJBI»,
«BemiecTBa B cOCTaBe OPraHU3MOB»

BO/Ibl; OOBSACHSTH MPUUYMHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.
[Tokxa3bIBaTh poJib KATHOHOB U AHHOHOB
B 00€CIIEYEHUH MPOIECCOB
KU3ZHENIEATETbHOCTH (OCMOPETryIsus,
CO3/1aHle MEMOPAHHOI0 MOTEHIIMAIA,
perymsiiust paboThl 6€JIKOB), pabOTHI
Oy(hepHBIX CUCTEM.

YcranaBiauBaTh B3aMMOCBSI3b CTPOCHHUS
U QYHKIIUY HEOPTaHMYECKUX BEILIECTB
KJIETKU

4.2

Opranuueckue
BEIIECTBA KIETKU —
Oenku

OpraHnueckue BEeCTBa KIETKH.
buonornueckue nosmmepsl. benku.
AMMHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTYyphI OEJTKOBOM MOJICKYJIBI.
[TepBuuHas cTpykTypa Oenka,
nenTuaHas cBA3b. Bropuunas,

TPETUYHAs, YETBEPTUUHAS CTPYKTYPHI.

Henatyparus. CBoiicTBa O€TKOB.
Knaccuduxarus 6enkoB.
buonornyeckue hyHKIUN OEIKOB.
IIpuonwi.

JdemoHcTpanumn

Iloptper: JI. TTosnuHr.

Ta6mwuiel 1 cxeMbl: «CTpoeHHE
MOJIEKYJTBI OenKay, «CTPYKTYpPHI
OEJIKOBOI MOJIEKYJIbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: MOHOMEPBI, TOJIUMEPHI, OEJIOK
(MpoTeuH), MenTu, aMIHOKHUCIIOTA,
NEeNTUAHAS CBS3b, TOJUTIETITUI,
JeHATypalys, peHaTypaus,
TII00YyIApHBIC U PUOPUIIApHBIC OCINIKH,
MPUOHBI.

XapakTepu3oBaTh OEJIKH, UX
CTPYKTYPHYIO OpPTaHHU3aINI0 U PYHKITUN
(cTpyKTypHas, sHepreTuyecKkas,
CUTHAJIbHAS, PETYISITOPHAS,
JBUTATENIbHAS, 3aITUTHAS,
dbepMeHTaTUBHASA).

Ha3zpiBaTh XuMu4eCcKrue OCHOBBI
dbopMupoBaHus CTPYKTYpP OEIKOBOU
MOJIEKYJIBI.
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Oo0opynoBanue: XuMHA4YECKasi TOCyAa U
o0opyioBaHueE.

JlaGoparopHasi padorta
«O06Hapy)xeHre OENKOB C MOMOILBIO
KaueCTBEHHBIX PEaKIuii»

[TpuBOoAUTH TPUMEPHI PUOPUIIISIPHBIX,
rJI00YISIPHBIX OEIKOB.

BBIMOTHAT KaueCTBEHHBIE PEeaAKIIUN
Ha oOHapyeHue OEJNKOB B KJIETKE;
OOBSICHATH MOJIYYCHHBIE PE3yIbTaThI

4.3 | Opranuveckue YrneBonbl. MoHOCaxapubl, PackpbIBaTh conepkaHie TEPMUHOB H
BEIIECTBA KICTKU — JMcaxapuabl, OJINTOCAXapUabl U TIOHSTHI: YTJICBOJIBI, MOHOCAXAPH/IBI,
yIIICBOBI nonmcaxapuibl. OOIINI TUTaH CTPOSHUS | AUCaXapHIbl, OJIUTOCAXaAPHIBI,

U QU3HKO-XUMHUYCCKHUE CBOHCTBA MOJIUCaXapuibl, TIIF0K03a, pud03a,
yrieBooB. buonorndeckne GyHKIMM | Ae30KCHpHO03a, JTaKTO3a, MaIbTO3a,
yTJIEBOJIOB. caxaposa, Kpaxmal, TJIMKOTeH,
JleMoHCTpanuu HEJUTI0JI03A.
Tabauiet u cxembl: «CTpoeHue KnaccudunmpoBaTs yrieBoabl
MOJIEKYJT yTIEBOIOBY M0 CTPOCHUIO U MEPEUUCIIATh UX
byHKIUH.
[TpuBOAUTH IPUMEPHI PA3ITUYHBIX
YTJIEBOJ0B (MOHOCAXapu 0B,
JTMCAaXapHUJIOB, OJUTOCAXapUIOB,
MOJINCAXAPUJIOB)
4.4 | Opranuyeckue Jlununel. I'uapodunsHo-rHaApOod0oOHBIE | PackphiBaTh copepkaHne TEPMUHOB U

BCHICCTBA KIICTKH —
JIMIIN A bI

cBoiicTBa. Knaccudukamnus mumumaos.
Tpurnunepubl, GochoMUIUIbI, BOCKH,
crepouibl. bronmorndeckue GyHKIUHA
aunuaoB. OO0IIKe cBoicTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4YeCTh,
CIIOCOOHOCTH K CaMO3aMBbIKaHHIO,
MOJTYIIPOHUIIAEMOCTb.

TTOHSTHN: TUMUbI, TPUTIUALIEPUIBL,
dbochoaunuabl, BOCKH, CTEPOUIBI,
JAMONPOTEUHBI, TIIUKOJIUITHAIBI.
KiaccudunmpoBath JTATTHIBI

110 CTPOCHUIO; XapaKTePU30BaATh UX

byHKIUH
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JdemoncTpanuu
Tabauuet u cxembl: «CTpoeHue
MOJIEKYJI JINITUI0BY

4.5

Hyxnennossie
kucioTel. CTpoeHue u
¢bynxkuuun [JHK, PHK,
ATD

Hyxnennossie kucnorsl. JIHK u PHK.
CtpoeHne HyKJIEMHOBBIX KUCIOT.
Hyxneoruast. [punmun
KoMIuieMeHTapHoctu. [IpaBuso
Yapradda. Crpykrypa JHK — nBoiinas
criupaib. MeCTOHaX0XIECHHUE U
ouonoruyeckue pynkunn JJHK. Buabt
PHK. ®ynkuuu PHK B knetke.
Ctpoenue Monekyibl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
AT®. buonornueckue pyunkiuu ATO.
BoccTranoBiieHHBIE IEPEHOCUUKH, UX
dbyHKIIMU B KIIETKe. /[pyeue
Hykaeozuompugocpamor (HTD).
Cexsenupoanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKLU,
NPOMeOMUKU.

JdemoHcTpanumn

[Toptpetsl: [Ix. Yorcon, ®. Kpuk,

M. Yunkunc, P. ®panxiaun, @. Conrep,
C. Ilpy3unep.

Tabmuiel u cxembl: «HykaenHOBBIE

KUCIOTBDY, «CTpOCHUE MOJIEKYJIbI
ATD».

PackpriBaTh cojiepKaHue TEPMUHOB U
MOHSITUIN: 1I€30KCUPUOOHYKIICHHOBASI
kucnota (J{HK), pubonykienHonas
kuciora (PHK), aykneotua, Hykieo3us,
a30TUCThIE OCHOBaHMS, aJICHUH, TYaHUH,
[IUTO3UH, TUMUH, YpaIHI,
KOMILIEMEHTapHbIC OCHOBAHMSI,
aaeno3untpudocdar (ATD),
MaKpO3pIruuecKas CBs3b,
CEKBEHUPOBAHUE, T€HOMUKA,
TPAaHCKPUNTOMHKA, TPOTEOMHUKA.
XapaKkTepu30BaTh, ONMKUCHIBATH U
CXEMaTUYeCKH U300paxaTh CTPOCHUE
nykineotuaa JJHK u gBoiiHoM cnimpanu
JHK, cexkBenupoBanne [JTHK.
OnuceiBath npouece perunkanuu JJHK
B KJIETKE U Ha3bIBaTh €ro0
OMOJIOTMYECKOE 3HAYECHUE.
XapaxkrepuzoBatb Qpynkiuu JTHK.
Paznuuars ctpyktypy u pynkuun PHK.
OnuceIBaTh NPOLECC TPAHCKPUIIIUU.
CpaBHUBATh HYKJIEUHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepu30BaTh 0COOEHHOCTH
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Oo0opynoBanue: XuMHA4YECKas Iocyaa v
o0opyioBaHueE.

JlaGoparopHasi padorta
«HMccnenoBanue HyKJIE€MHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX
OpraHU3MOBY

ctpoenus U pyHkuuu ATO.
®opmyupoBaTh U OOBICHATH IPHUHIIMIT
KOMIIJIEMEHTApPHOCTU U MPaBUIIO

Yapradoda

4.6 | MeToasl CTPYKTYypHOM 1 CrpyktypHas OuoiIorus: PackpriBaTh cojiepkaHue TEPMUHOB U
ouosioruu OonoxuMuueckue u OuoduznyeckKue MOHSITUI: MOJIETTUPOBAHUE,
UCCJIEJIOBAHUS COCTaBa U KOMITHIOTEPHBIN JTU3aiH.
MPOCTPAHCTBEHHON CTPYKTYPHI [lepeducnsaTh MepCrIeKTUBHBIC
ouomosnexyin. Moodenupoganue HaIpaBJICHUs] HAYYHBIX UCCIIEIOBAHUMN
CcmpyKmypsol u yuKyutl 6UoMoneKyn u | B CTPYKTYpHOI OHMOJIOTHH, pacKpbIBATh
ux xomnnekcos. Komnviomepnuiu UX 3HAYCHUE U MEAULIMHBI U
OU3AQUH U OPeaAHUYeCKUll CUHME3 CEJIbCKOTO X031CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
ananozoe
Nroro yacoB no teme 10
S | Tema «CTpoenne u pyHKIUHN KIETKI)
5.1 | Tumsl KIETOK. 1 THUIIBI KJIETOK: 3yKapUOTUYECKAS U PackpeiBaTh copepkaHre TEpPMUHOB U

IIpokapuornueckas
KJIETKa

npokapuoTuueckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHUS
KJIETKH.

CrpoeHune npoKapuoTUYECKOU KIIETKHU.
Kiierounasi cteHka Oaktepuil U apxemu.
Oco00EeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

MOHATHH: IPOKAPUOTHIECKAs KIICTKA,
KJICTOYHAs CTCHKA, MYpPEHH,
dboTocuHTETHYECKHE MEMOPaHBI,
(dbnarevH.

XapakTepu3oBath (HOpMY U pa3Mepsbl
MIPOKAPHOTUICCKUX KICTOK; (DYHKITUU
TCHETUYECKOIO anmapara IpoKapHoT.
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POKAPHOTUIECKUX KIETOK. MecTo
POJIb MPOKAPHUOT B OMOIEHO3AX.
JdemoncTpanuu

Tabauip u cxembl: «CTpoeHUE
AYKapUOTHUYECKOH KIeTKNY», «CTpoeHHe
MPOKAPHOTUIECKON KIIETKM»

OnuceiBaTh Ipouece
CIIOpO0Opa30BaHUsl, OTMEYATh €TO
3HAYEHWE JJI BBKUBAHUS OaKTEPHi
MIPY YXYIIIICHUU YCIIOBUA
CYIIIECTBOBAHHS.

OnuceiBaTh pa3MHOKEHUE TIPOKAPHOT.
OreHUBaTh MECTO U POJIb POKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHUYECKOU
KJIETKH.
[ToBepxHOCTHBIN
arrapar KiIeTKU

Crtpoenuie 1 GyHKIHMOHUPOBAHHE
AYKapUOTUYECKON KIICTKHU.
[TnasmaTuyeckas memOpaHa
(mazmanemma). CTpykTypa
IUTa3MaTUYECKON MEMOpPAHBI.
TpaHcnopT BeliecTB uepes
IU1a3MaTUYECKYI0 MeMOpaHy:
naccuBHBIN (MU dy3us, odmerdéHHas
nuddy3us), akTUBHBIN (TIEPBUYHBIN 1
BTOPUYHBIA AKTUBHBINA TPAHCTIOPT).
[TomynpoHuiiaeMocTh MEMOpaHHI.
PaGoTa narpuii-kanueBoro Hacoca.
DHJIONUTO3: MUHOIUTO3, (aromuTo3.
Ok3o1uTo3. KieTtounas creHka.
CtpykTypa 1 QyHKITUU KICTOYHOM
CTEHKHU pacTeHH, TPUOOB.
JdemoHcTpanumn

TaGauiibl U cxeMbl: «CTpoeHHE
YKAPUOTHUYECKOU KIETKN», «CTpoeHne

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSATUHN: TJIa3MaTUYecKas MeMOpaHa
(rutazmaneMma), KUIKOCTHO-MO3andHasI
MOjieJib, MeMOpaHHbIe OeTKU
(mepudepudeckrie, HHTETPaIbHbBIE),
TIIMKOKaNuKC, Auddy3us, ocMoc,
aKTUBHBIN TPAHCTIOPT, SHIOIUTO3,
¢darounTos3, TMHOIMTO3, YK301IUTO3,
KJIETOYHAs CTEHKA, IIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUS U (PYHKITUU DYKAPUOTHIECKOM
KJIETKH; TPAHCIIOPT BEIIECTB

yepe3 MIa3MaTHYeCcKyto MeMOpany:
ITACCUBHBIA Y aKTUBHBIN TPAHCIIOPT;
paboTy OeIKOB-KaHAJIOB; padoTy
HaTPUI-KAJIMEBOTO HACOCA; CTPYKTYpPY U
(GYHKIMY KJIETOYHOW CTEHKU PACTEHUI
U rpuloB
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KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIILHON KIETKN.
O0opynoBanme: CBETOBON MUKPOCKOIT,
MUKPOIIPENapaThl PACTUTENbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTHyeckas padora

«/3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHb»

5.3

[Mutonnazma u €€
OPTraHOU/IbI

[utomnazma. I{luto3omasb. LluTockener.
JIB>xeHue nuToriazMbl. OpraHou bl
kieTku. OgqHOMEeMOpaHHbBIE OPTaHOU/IbI
KJIETKHU: DHI0MJIa3MaTUYeCKas CETh
(BIIC), anmapat ['oybaxu, TU30COMBI,
uX cTpoeHue u pyHKuuu. Bzaumocssspb
OJTHOMEMOPAHHBIX OPTaHOUJIOB KJIETKHU.
CtpoeHue rpaHyIsipHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxog 6 IIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakmii
(arpaHyJsIpHBII ) SHIOIIIa3MaTHYECKHI
petukynyM. CexpetopHasi QyHKIHS
anmapara ["'onsmxu. Moougurxayus
benkos 6 annapame I 01b0xcu.
Copmuposka benxog 6 annapame
T'onvoorcu. TpaHncnopt BellecTB

B KJIeTKe. Bakyosnu pacTUTEIbHbBIX
kieTok. Kierounsiit cok. Typrop.

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSTUIN: IIUTOTIa3Ma, [IUTO30J1b,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOUbI, SHAOIIA3MATUYECKAS CETh
(BIIC), anmapat I'osb1KH, TU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIHU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCHUCOMBI, KJIETOUHBIA COK, TYprop,
MUTOXOHJIPUHU, KPUCTBI, IJIACTUIBI,
XPOMOILIACTBI, JIEUKOIIACTHI,
XJIOPOIIACTBI, CTPOMA, TPAHBbI,
TUJIAKOU/I, JTaMeJla.

XapakTtepu3oBaTh UATOILIA3MY
AYKapUOTUUYECKON KIIETKU;
KJIaCCU(UUIUPOBATH OPTAHOU b

B 3aBUCUMOCTHU OT OCOOEHHOCTEN UX
cTpoeHus (0JHOMEeMOpaHHBIC,
JIByMeMOpaHHbIE, HEMEMOPAHHBIE);
OMUCHIBATh (DYHKIIUU KaXKI0TO
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[TonyaBTOHOMHBIE OpTaHOUABI KIETKHU:
MUTOXOHJPUHU, TIACTUBI.
IIpoucxooicoenue mumoxonopuii u
naacmuo. Cumbuocernes

(K.C. Mepesickosckuii, JI. Mapeynuc).
Crpoenuie U PyHKIIMH MUTOXOHIPHUI U
nnactu. [lepBuunbie, BTOPUYHBIE U
CJIO>KHBIE TIJTACTU/IbI
(OTOCUHTE3UPYIOIINX FYKAPHOT.
XJI0pOIIacThl, XpOMOILIACTHI,
JIEUKOIUIACTHI BBICIIIMX PACTCHUU.
JdeMoHcTpanuu

[HopTpeTtsl: K. C. MepexKOBCKHiA,

JI. Mapryiuc.

Tabauikt u cxembl: «CTpoeHUE
DYKapUOTUYECKOM KIeTKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
pacTUTENbHON KIETKN», «CTpoeHue
MHUTOXOHIAPUN.

O6GopyaoBaHme: CBETOBON MUKPOCKOIT,
MHUKPOIIPENApaThl pACTUTEIBHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3yueHune ABUKEHUS IUTOTUIA3MBbI

B PACTUTENBHBIX KIETKAX).
JlaGoparopHasi padora
«HccnenoBanue miazMomnunsa

opraHouja B KJIETKeE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM IMUILEBAPCHUEM,
€ro 3Ha4Y€HHE JJIsl OpraHu3mMa.
OTMmeyaThb 3HaUYCHUE IIMTOCKEIIETA;
XapaKTEepPU30BaTh €ro AJIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
MIPOMEKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B JKU3HEICATEILHOCTH KJIETOK M TKaHEH
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" ACIIIa3MOJIM3a B paCTUTCIIbHBIX
KIICTKax»

5.4 | HememOpaHnHsbie HemeMOpaHnHbie opraHOU bl KIETKU PackpsIBaTh coepkaHne TEPMUHOB U
OpraHOU]IbI KJIETKU Crpoenue u pyHKIMHA HEMEMOPAHHBIX | TIOHATHI: pubocoMa, MmoIrcoma,

OpraHoOUJIOB KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIIETOYHBII
IIpomedscymounvle punramenmal. HEeHTp (LEeHTPOCcOMa), LIEHTPUOIIH,
MukpodunameHTbl. AKmuHosble neHtpocdepa, KryTuku, pEeCHUYKH,
Muxkpogunamenmol. MpllIeUHbIE 0azanbHOE TeNbIIE.
KIIETKU. AKMUHO8ble KOMNOHEHMbl XapakTepu3oBaTh HeMEMOpaHHbIE
HeMbIULEYHBIX KIeMOK. OpraHoOU[IbI KJIETKH, UX CTPOEHUE U
MukpoTpy6ouku. KieTouHsiii eHTp. byHKIIUN
CrpoeHue U IBHKEHHUE KTYTUKOB U
pecHudex. MukpoTpyoouKu
uuroruia3mel. Llenrpuons. benku,
accoyuuposamtvle ¢
MUKpogunamenmamu u
muxpompybouxamu. Momopmsie b6enxu.
JdeMoHCcTpanuu
Tabauip! u cxembl: «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHUe
PaCTUTENBHON KIETKU»

5.5 | Ctpoenue u GpyHKIHH Anpo. Obonouka sipa, XpOMaTHH, PackpeiBaTh copepkaHue TEpPMUHOB U

sapa

KapuoIia3ma, siIPBIIIKH, UX CTPOCHHE
U GyHKIUU. S nepHbIiA OETKOBBIHI
matpukc. [IpocTpancTBeHHOE
PaCIoIOKEHHE XPOMOCOM

B UHTEpha3HOM SIIpE.

MOHSTUI: SIAPO, sAJIepHas 000JI0UKa,
sJIEpHBIE TTOPbI, HyKJIEOMIa3Ma
(kapuormia3zma), FeHOM, XpOMaTHH,
YyXpPOMAaTHH, TETEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, IEGHTPOMEPA,
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Dyxpomamun u 2emepoxpomamun.
benku xpoMatuHa — rUCTOHBL.
Junamura s0epnoti 06010uKU

6 mumose. foepHuiti mpancnopm.
Knerounsie BKIItOUEHUS.
JdemoHncTpanuu

Tabnuiibl U cxeMbl: «Sapo»

KMHETOXOP, KJIETOUYHBIE BKIIOUCHHS.
XapaKkTepu30BaTh KIETOYHOE PO KaK
LEHTP YNPABICHUS
KU3ZHEAECATEIbHOCTHIO KIJIETKHU;
TEHETUYECKHUN anmnapaT KJIETOK
9YKapHOT, CTPOEHUE U PYHKIUU
XpPOMOCOM.

OnuceIBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b C OPraHOUIaMH
LHUTOIIa3MBbl

5.6. | CpaBHUTENbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK dYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JdeMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
DYKAPUOTUYECKOMN KIIETKNY,
«CTpoeHuE )KUBOTHOM KIETKU,
«CTpoeHue paCTUTEIbHON KIETKI.
O6opyaoBaHue: CBETOBON MUKPOCKOIT,
MUKPOIIpENapaThl PaCTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopHas paGorta
«3yueHue CTpoeHus KIETOK
Pa3JIMYHBIX OPTAaHU3MOBY

XapakTepu30BaTh TUITbI KIIETOK
9YKApHOT: PAaCTUTETbHAS, JKUBOTHAS,
rpubHas.

CpaBHHMBaTh MEXIy COOOH CTpOCHHE U
KU3HEICATEITPHOCTh DYKaPUOTHUECKUX
KJICTOK U POJIh IPOKAPHOT

B OMOIIEHO3aX

HToro vacoB mo Teme

56




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

Tema «O0MeH BelecTB U IPeBPALicHUE YJHEPTUH B KJIETKE»

6.1

OOMEH BeEIIEeCTB —
MEeTa00IU3M

3

ACCUMWISIIUS U TUCCUMUIISLIUS —
JIB€ CTOPOHBI MeTaboau3Ma. TUIIBI
oOMEHa BeIlleCTB: aBTOTPO(HBIN U
reTepoTpoHbIN. YUyacTue Kuciopoaa
B OOMEHHBIX MpoIeccax.
DHepreTuueckoe o0ecrneyeHne KIeTKU:
npespainieHue AT® B 0OMEHHBIX
nporeccax. epMeHTaTUBHBIN
XapaKTep peakuuii KIETOYHOTO
meTtabonuszma. depMeHTsI, ux
CTPOEHHE, CBOICTBA U MEXaHU3M
nevicteus. KohepmenTsl. Otnuuus
(hepMEHTOB OT HEOPTraHUYECKUX
KaTaJIn3aToOpoB. benKkn-akTUBAaTOPHI U
OENKH-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (pepPMEHTATUBHBIX PEAKITUI
OT Pa3IMYHBIX (PaKTOPOB.
JdemoHcTpanumn

Tabuuiel U cxeMbl: «DOTOCHHTE3Y,
«OHEPreTUYECKuii 0OMEH,
«buocuntes 6enka», «CtpoeHue
dbepmenTay, «XeMOCHUHTE3.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
000py1I0BaHUE AJIsI HPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIPENapaToB.

PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSITU: OOMEH BEIIECTB
(MeTabo0a13M), aCCUMUIISAIINS
(aHabo0MM3M), WU TIJIACTHYCCKHUI
0oOMEH, TUCCUMUJIIALIMS (KaTaboIn3M),
WJIH SHEPTeTHYECKUI 0OMEH,
aBTOTPOQBI, reTepOTPOdbI, aHAIPOOHI,
a’po0bl, hepMEHTHI, aKTUBHBIHN IIEHTP,
cyOcTpaTHas cielu(puIHOCTb,
KO(hepMEHTBI, OCITKN-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

[lepeuncnsiT 0COOEHHOCTH
IUIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIIUBATh
B3aMMOCBSI3b MEXK/y TNIACTUYECKUM U
DHEPTETHYCCKUM OOMEHOM.
Pa3nuuaTe THIIBI 0OMEHA BEIIECTB:
aBTOTPOGHBIN U TETEPOTPOPHBIH.
[Toka3pIBaTh poJIb KUCTOPOAA

B OOMEHHBIX MPOIECCaX.
CxeMatuuecku n300paxaTh CTPOCHHE
dbepMeHTa.

OTtnuyath GepMEHTHI

OT HEOPTAaHUYECKUX KaTaIN3aTOPOB H
OTIPEJICIISITh KX POITH

B (DYHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTopHas paGora

«3yyeHne KaTaIMTUuYeCcKon
AKTUBHOCTU (DEPMEHTOB (HA MIpUMEPE
aMuJIa3bl WK KaTauias3bl)y.
JlaGoparopHasi padora

«M3yuenune (hepMEHTaTUBHOTO
pacuieruieHus epokcuaa BoA0Opoia

B PACTUTEJIBLHBIX U )KMBOTHBIX KIETKAX)

B IPOMBIIIJIEHHOCTH, B MEIUIIMHE,

B IOBCEIHEBHOM KM3HM YEJIOBEKA.
CTaBUTH SKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJTUTUYECKON aKTUBHOCTH
MEPOKCHU/Ia3bl, AMUJIA3bl, OOBSICHATH
MOJTYYEHHBIE PE3YIbTATHI

6.2

ABTOTpO(DHBIN THUIT
oOMeHa BEIECTB.
doTocunTe3

[TepBuuHBI CHHTE3 OPTraHUYECKHUX
BEIIEeCTB B KJIeTKe. DOTOCHHTES.
AHOKCU2EeHHbII U OKCUSEHHDIU
gomocunmes y baxmepuil.
Ceemocobuparoujue nuemeHmol u
nueMeHmul peakyuoHH020 YeHmpd.
Pons xmoporuiacToB B mporecce
dboTocunTe3a. CBETOBAsI M1 TEMHOBAs
dazel. Pomoovixanue, Cz-, Cy-

u CAM-munvt pomocunmesa.
[TponykTBHOCTH (POTOCHHTE3A.
Brustaue pazaudHbIX (hakTopoB

Ha CKOpPOCTh (hOTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanumn

Hoptpetsr: JIx. [Ipuctan,

K. A. Tumupszes.

Tabauiibl U cxeMbl: «DOTOCUHTE3

PackpbIBaTh cojiepkaHre TEPMUHOB U
MOHATHI: GOTOCHHTE3, (a3bl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs ),
dbotonus, hochopuaupoBaHue, MUK
KansBuna, HAJI®+ (nepeHocumk
BOJIOPOJIA).

XapakTepu3oBaTh MIACTHYECKUI 0OMEH
Kak 7TaI o01ero oOMeHa BEIIECTB;
coObITHS poTOCHHTE3a (PeaKIIu
CBETOBOM M TEMHOBOM (pa3); poJib
XJIOPOILIACTOB B MPOIECCE
dboTocuHTE3A.

BEISBIIATE TPUYHMHHO-CIICACTBEHHBIC
CBSI3M MEXK/Ty TIOTJIONIEHUEM COTHEUHON
DHEPTUU XITOPODUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXO/IHBIC BEIICCTBA,
KOHEYHBIC TTPOTYKTHI U YCIOBHSI
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IIPOTEKAHUs peaklui CBETOBOM U
TEMHOBOM (a3 poTocuHTE3A.
VYcTanaBIuBaTh B3aUMOCBS3b MEXIY
(OTOCHHTE30M U JIBIXaHHEM; CBETOBOM
Y TEMHOBOMW peakuusiMu (OTOCHUHTE3A.
OuenuBath 3HaUYeHUE (HOTOCHHTE3A
JUIA JKA3HHU Ha 3eMiie

6.3 | ABTOTpOdHBIH TUIT XemocunTtes. Paznoobpasue PackpeiBaTh copepkaHue TEPMUHOB U
oOMeHa BeIeCTB. OPraHU3MOB-XEMOCUHTETUKOB: MOHATUI: XEMOCUHTE3.
XeMOCHHTE3 HUTPUPUITUPYIOITHE OaKTepHUH, OOBSICHUTH CYITHOCTh XEMOCHUHTE3a,
Kese300aKkTepuu, cepoOaKTepuH, pacKpbIBaTh €ro 3HaueHue B ouocdepe.
BOJIOPOJIHBIE OaKkTepuu. 3HAUCHUE [IpuBOOUTH NIpUMEPHI
XEMOCHUHTE3A. XEMOCHUHTE3UPYIOIUX OaKTepuii
JdemoncTpanumn (auTpuduIMpyronMe OaKTEPHH,
[optpertsl: C. H. Bunorpazackuii, Kene300aKTepuu, cepobaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIC OAKTEPUN) U
Tabnuip! U cxeMbl: «POTOCUHTE3Y, XapaKTepHU30BaTh UX
«XeMOCUHTE3» KU3ZHEICSITEIbHOCTD.
JlabopaTopHas paGorta CocTaBiaTh ypaBHEHUS PEAKIIMiA
«CpaBHeHue TporeccoB GOTOCHHTE3a U | XeMOCHHTE3A.
XEMOCHHTE3A» CpaBHUBATh XEMOCHUHTE3
¢ GOTOCHHTE30M
6.4 | DHepreTUYeCKui AnHa’poOHBIe OpraHu3Mbl. Bumb PackpeiBaTh copep:kaHne TEPMUHOB U
oOMeH — opoxxenus. [IponyKkThl OpOKEHHSI M UX | TIOHATHIA: STAIbl YDHEPTETHIECKOTO
JACCUMUJIALUS VICTIOJIb30BAHUE YETOBEKOM. oOMeHa — OATOTOBUTENbHBIH,

AHa3p00OHBIE MUKPOOPTaHU3MBI KaK
00BEKThl OUOTEXHOJIOTUU U

OECKHUCIIOPOIHBIN (aHA3POOHBIN),
KHUCJIOPOJIHBIN (a3pOOHBIN ); TJIMKOJIN3,
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BO30yauTENN OOJE3HEN.

AspoOHbBIE OpraHU3MBbl. ITaIlbl
SHEPreTUYecKoro oOMeHa.
IloaroroBuTeabHBIN ATAl. | TUKOIN3 —
OECKHUCIOPOIHOE pacIleIICHUE
TJTFOKO3BI.

buonoruueckoe OKUCICHUE, WIH
KJIETOYHOE JibIxaHue. Posb
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHUSI.
[{uknyeckue peakiiuy.
OxkucnutenbHOe GochoprIMpoBaHUE.
DHepeuss memOparnHo2o epadueHma
npomornos. Cunmes AT®.: paboma
npomonnou ATD-cunmasol.
[IpenmytiecTBa a3poOHOTO MTyTH
oOMeHa BeIeCTB Iepe] aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanumn

[TopTpeThl: B. A. DHrensrapar,

[1. Mutuesmn.

Tabauiiel ¥ cXeMbl: « JHEPTETUUECKUM
oOMen».

JlaGoparopHasi padora

«CpaBHEHHUE TIPOIIECCOB OPOKECHHUSI U
JIBIXQHUS

OpoxeHne, OMOJIOTHYECKOe OKUCTICHUE
(nprxanue), ki Kpebcea,
OKHCIHUTETBHOE PocPOopuIrpoBaHue,
MIPOTOHHBIA TPAUEHT, TPOTOHHAS
AT®-cunrasa.

[lepedyucasaTb 0COOEHHOCTH
HPHEPTETHUYECKOTO 0OMEHA B KJIETKE.
OnuchIBaTh ATAIbl IHEPTETUUECKOTO
obmeHa (IMOArOTOBUTEIIBHBIMH,
OECKHUCIIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATh UX MEXTY COOOH.
XapakTepu30BaTh PEaKIMy TITUKOIN3a,
OpO>KeHMsI, KJIETOYHOTO JIbIXaHMUS.
VYcTanaBIuBaTh B3aUMOCBS3h MEXKTY
TJIMKOJIU30M, KJIETOUHBIM JIbIXaHUEM U
cUHTE30M MoJiekyn ATO.

CocTaBisaTh ypaBHEHUSI OCHOBHBIX
ATATOB YHEPTETHUECKOr0 0OMEHa

B KJIETKE.

PaccunThIBaTh SHEPrEeTUUECKYIO

3¢ PEKTUBHOCTH TJIMKOJIN3a U
OMOJIOTMYECKOTO OKUCIICHUSI.
Ha3zpiBaTh nCX0/IHBIE BEIIECTBA,
KOHEYHBIC TTPOYKTHI U yCIOBUS
MPOTEKAHUSI pEaKIUi SHEPreTUYECKOro
oOMeHa.

CpaBHHBATh SHEPTrETHYECKYIO
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3¢ PeKTUBHOCTH OECKUCIOPOIHOTO U
KHCJIOPOJIHOTO ITAlOB KOHEUHbIE
MPOYKTHI U YCIIOBHSI TIPOTEKAHMSI
peakuuii SHEPreTUYecKoro oomMeHa
HHEPTreTUYECKOTO 0OMEeHa

Hroro yacos 1o reme 9
7 | Tema «HacaencrBeHHast MHOPMALUS M peanu3anus eé B KIeTKe»
7.1 | Peakuuu mMaTpuuHOTO 2 Peakuuu MaTpuyHOrO CUHTE3A. PackpeiBaTh copepkaHie TEPMUHOB U

CHHTC3a

[TpuHIUIT KOMIIJIEMEHTAPHOCTH

B PEAKIUSIX MATPUUYHOTO CUHTE3A.
Peanuzamus HaciaeCTBEHHOM
uHpopMmanmu. ['eHeTHUecKuii Ko, ero
cBoicTBa. Tpanckpunuus —
MatpuuHblii cuate3 PHK. [TpuHiums
TPAHCKPUMIIMHU: KOMIUIEMEHTAPHOCT,
AHTUIIAPAJUIEIbHOCT,
acuMMeTpU4HOCTh. Co3peganue
mampuunvix PHK 6 sykapuomuueckoti
knemxke. Hexooupyrowue PHK.
JdemoHcTpanumn

Hoptpet: H. K. Konbuos.

Tabauiel u cxembl: «buocunTes
Oenkay, «['eHeTHYECKUH KO

TOHSTHN: TE€H, TCHETUYECKUN KOJI,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpuila, MATPUYHBIN CUHTES,
tpanckpunuus, PHK-nonmumepasa,
IIPOMOTOP, CIUIAMCHUHT, UHTPOH, JK30H.
XapakTepu3oBaTh pEaKLUU MATPUUHOIO
CUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuchIBaTh 3Tanbl TPAHCKPUIILUU U
TPAHCISIUMA; YCTAaHABIMBATh
B3aHMOCBS3b MAaTPUUYHBIX PEAKIUU

B KJIETKE; CXEMaTUUYECKU N300paKaTh
MATPHUYHBIE PEAKLINU TPAHCKPUIILINU U
TPAHCIIALUU.

Pemats Ouonoruyeckue 3anauu Ha
ONPEAEIEHNE MOCIEA0BATEIbHOCTH
nykieoruaoB JIHK u MPHK, npumensis
3HAHUS O PEAKLIMAX MATPUYHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
MIPUHIUIE KOMIUIEMEHTAPHOCTHU
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7.2 | Cunrtes Oenka TpaHciauus U €€ dTansl. Y4yacTue PackpeiBaTh conepxaHue TEPMUHOB U
TpancnopTHeiXx PHK B Ouocuntese TOHATUN: TPAHCIALMSA, aHTUKOJIOH,
Oeiika. YcJioBUsS OMOCHHTE3a Oelka. TPHK, amunoanmn-tTPHK-cuaTeTasa
Konuposanue amunokucior. Pois (xoma3za), moaupudbocoma (Ioamucoma).
pubocom B OMOCHHTE3E OerKa. XapakTepu3oBaTh CBONCTBA
JdemoHcTpanumn T€HETUYECKOro Kojia.
TaGaunel u cxeMbl: «buocunaTe3 OnuceIBaTh 3Tanbl TPAHCIALIMU U
oenkay, «I'eHeTHUeCKUM KOI» CXeMaTUYECKU N300pakaTb MaTpUUHBIE
peaKuuu TPAHCISALMH.
Pemrats Omonorundeckue 3a1aqn
Ha onpeaeneHne antuko10HoB TPHK,
MOCJIe0BATEIILHOCTH AaMUHOKHUCIIOT
B MOJIeKyJie Oeika, IpUMEHSIsI 3HaHUS
0 peaKkUUsIX MATPUYHOIO CUHTE34,
TEHETUYECKOM KOJI€, TPUHIIUATIE
KOMILIEMEHTaPHOCTH
7.3 | MexaHu3Mbl Cospemernnvle npedcmasienus PackpsiBaTh conepkaHue TEpMUHOB U

OKCIIPECCUHU I'CHOB

0 cmpoenuu 2enos. Opranuzanus
F€HOMAa y MPOKAPHUOT U 3YKAPHOT.
Perynsius akTHBHOCTH I'€HOB

y mpokapuoT. ['unore3a onepona

(®. XKako0, XK. Mano).

Monexynsaphole mexanuzmol IKCnpeccuu
2enos y aykapuom. Ponb xpomamuna

8 pe2ynayuu pabomsl 2enos. Perynsus
0OMEHHBIX MPOIIECCOB B KJIETKE.
Knerounslii romeocTas.

MOHSTHIA: OIIEpaTOP, OTIEPOH,
CTPYKTYPHBIE T€HbI, TPOMOTOD,
pemnpeccop.

OnuchIBaTh CTPYKTYpy Fr€HOMA
MIPOKAPUOT; XapaKTeprU30BaTh padoTy
WHIYIIHOEIBHOTO U penpeccuOebHOTO
OTepoHa.

BbIaensiTe CTpyKTYpPHYIO U
pEryasiTOpHbIC YACTU FE€HA DYKapHOT.
CpaBHUBATBH MPOLECCHI IKCIIPECCUN

62




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

JdemoncTpanuu
Ta0aunel U cxeMbl: «bruocuHTes
Oenkay, «['eHeTHYEeCKUH KOI»

TCHOB Y TIPOKAPUOT M 3YKAPHUOT.
XapakTepu30BaTh TUIIOTE3Y OMEpOHa
(d. XKaxko6, XK. Mano).

OnuceIBaTh MEXaHU3M TIOJIIEPIKAHUS
KJIETOYHOT'O TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouonorus

Bupycel — HekneTouHble (OPMBI )KU3HU
u obnuratHeie mapa3utbl. CTpoeHue
MIPOCTHIX U CJIIOKHBIX BUPYCOB,
pPETPOBUPYCOB, OakTeprnoharos.
Kuznennwiti yuxn J[HK-cooeporcawyux
supycos, PHK-cooepocawux supycos,
baxmepuogacos. Obpamuas
MpancKpunyus, pesepmasa,
unmezpasa.

Bupycusie 3a00eBaHus YyeI0BeKa,
KUBOTHBIX, pacteHuid. CITN/I,
COVID-19, conmanbpHbIC U
MEJIUIIMHCKUE MTPOOJIEMBI.
buoungopmamura: unmezpayus u
ananuz oonvuiux maccusos («bigdatay)
CMPYKMYPHBIX OUOSIOSULECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. Ilpoepammupyemvie
@dynkyuu 6eaxos. Cnocodbwl docmasku
JIeKapcme.

JdemoHcTpanuu

[Toptper: /1. . IBaHOBCKUIA.

PackpsIBaTh coiepkaHie TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuji, o0paTHasi TPAaHCKPUIILIMS,
peTpoBUpYCHI, bakTeprodar, BUpyc
uMMyHoieuiTa yenoseka (B1Y),
MPUPOIHO-0YAroBble HH(PEKIUH.
XapakTepu30BaTh BUPYCHI,
peTpoBUpPYCHI U OakTepruodaru Kak
BHYTPHUKJIETOYHBIX [1APa3UTOB
MIPOKAPUOT U DYKapHOT.

W3naraTh runoTe3bl 3BOJTIOLUOHHOTO
MIPOUCXOKIECHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOAECHCTBHS
BUpYCa U KJIETKH, WH(EKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIIBHON U TOPU30HTATIBHOU
nepeiayu BUPYCOB; 3a00J1eBaHUS
’KUBOTHBIX U PACTEHUM, BBI3BIBAEMBIC
BHPYCaMHU.

Ha3zbiBaTh BUpycHbIE 3a00J1€BaHMs,
BCTPEYAIOIIMECS Y YEIOBEKA: TPHIIII,
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Tabauukl v cxeMbl: «l eHeTHYeCKuit
Koa», «Bupyce», «bakrepuodarm.
IIpakTHyeckas padora
«Co31anue MOJIeNId BUPYCa»

KJICIIEBOM SHIIE(PaATUT, TeMaTHT,
COVID-19, CITH.

Co0mroath paBuiia MOBECHUS

B OKPY>Karolel NPUPOJHOU Cpeae, MeP
npOoGUITAKTUKU PACIIPOCTPAHCHUS
BUPYCHBIX 3200JI€BaHUi (B TOM YHCIIE
BUY-undexumn)

HUtoro

HacCoOB I10 TCMC

9

Tema «Ku3HeHHBIH UK KJICTKH»

8.1

JKn3HEeHHBIN TUKIT
KJIETKH

1

Knerounslii 1uKi, €ro nepuoibl U
perynsanus. Uatepdasza u MUTO3.
OcoO6eHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpdase.
IToaroToBka KJISTKHU K JICJICHHIO.
[IpecunTeTnueckui
(MOCTMUTOTUYECKUI ), CHHTETUUECKUI
1 IIOCTCUHTETUYECCKUI
(IpEeMUTOTUYECKHIT) IEPHUOIBI
uHTep(Da3bl.

JdemoHcTpanumn

Tabanib! U cxeMbl: « KU3HEHHBIN [TUKIT
KJIETKUY», «MHUTO3»

PackpsiBaTh coqiepkaHrie TEPMUHOB U
MOHSTUIN: KJICTOUHBIN UK, HHTEep(da3a.
[lepeuncisaTh nepuoOabl ) KU3HEHHOTO
LUKJIA KJIIETKA U XapaKTepUu30BaTh
IIPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MatpuuHbIil CHUHTE3
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [[puHIMnE! permmkanuu
JIHK: komImeMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTHUNAPAJUIEIBHOCTh. MeXaHu3M

PackpsiBaTh coiep:kaHle TEPMUHOB U
MOHSATUIN: peruKaus (peayrauKanus),
KOMILIEMEHTapHOCT,
aHTUTAPAJIEIbHOCTD,
JHK-nmonumepasa, teromepa,
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permukanynu JJHK. Xpomocomsr.
Ctpoenue xpomocom. Tenomepsl u
TeaoMepaza. XpoMOCOMHBIN HAOOp
KJIIETKU — KapuOTHUIl. JIUIUIONAHBIA U
rarIouIHbIA HAOOPHI XPOMOCOM.
I'omomnoruunsie xpomocomsl. [TonoBsie
XPOMOCOMBI.

JdemoHcTpanuu

Tabnuiiel U cxeMbl: « KU3HEHHBIN UK
KIETKN», «CTpOeHUE XpOMOCOM,
«Penmukanusa JTHK».

Oo6opynoBanme: CBETOBON MUKPOCKOIT,
MUKpoIpenapaTtbl: «KMuUTO3 B KJIIETKax
KOpEIIKa JyKay.

JlaGopaTopHasi padorta

«3yyeHnue XxpoMocoM Ha TOTOBBIX
MUKPOIIpENnapaTax»

pEIUTUKAlMOHHAsA BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN HA00p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IEHTPOMEDPA,
KapUOTHUII, TAIUIOUAHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTb CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPraHU3MOB.
[TepeuncsiTh MPUHIUIIBI PETUIMKAIIUN
JHK u naBaTh UM conepKaTesIbHYIO
XapaKkTEePUCTUKY.

OnuceiBaTh MEXaHU3M PEITUKAIIUU
JIHK.

CxemaTH4ecKku n300paxkaTh CTPOCHUE
MeTada3HOM XPOMOCOMBI.

PaznmnuaTte XpoMOCOMBI

Ha MUKpOIIpernaparax u
MuUKpodoTorpadusx

8.3

JleneHue KIeTKu —
MHTO3

Henenue kinetku — MuTo3. Ctagun
MHTO3a U MMPOUCXOAIINE B HUX
npoueccsl. Tunel MuTo3a. Kapuokunes
1 IUTOKUHE3. bruonornyeckoe
3HAYCHHUE MUTO3A.

JdemoHcTpanumn

Tabanis! 1 cxeMbl: « KN3HEHHBIN [TUKIT
KJIETKN», «CTPOECHHE XPOMOCOM,
«Pernmukanusa JIHK», «Muto3».

PackpriBaTh conmepxkaHne TEPMUHOB U
MOHATHI: MUTO3, TIpodaza, meTadasa,
aHadasza, Tenodaza, KAPUOKUHE3,
[IUTOKWHE3, BEPETEHO JICTICHUS,
MeTadazHas IacTHHKA, O0opo3aa
JIETICHMUS.

[lepeuncnsaTe OCIEIOBATEIIBHOCTD
CTaINii MUTO3a U ONTUCHIBATH
MIPOUCXOIAIINE HA HUX MPOIIECCHI.

65




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

Oo0opynoBaHue: CBETOBOM MUKPOCKOIT,
MUKpornpenapaTthl: «MUTO3 B KJIETKaX
KOpEILIKa JIyKay.

JlaGoparopHasi padorta

«Habmronenue MuTo3a B KIETKax
KOHYMKA KOpeIlKa JIyKa (Ha TOTOBBIX
MUKPOIIpEnapaTax)»

CpaBHUBaTh OCOOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTENIbHBIX U JKUBOTHBIX
KJIETKaX.

OOBsICHATH OMOTOTUYECKUN CMBICIT
MUTO3a.

Pa3znuyath cTaguu MuTo3a

Ha MUKpoIpernapaTax u
MUKpodoTOrpapusx

8.4 | Perymsamus 1 Perynsius MUTOTUYECKOTO ITUKIIA PackpbIBaTh cosiepkaHre TEPMUHOB U
KU3HEHHOTO IUKJIa kieTku. [IporpamMmupyemMast KJI€TOUHAsl | TIOHSATHIA: aronTo3, npojudeparms,
KJIETOK rubesnp — arnonTo3. nuddepeHnnpoBka.

Krnerounoe siipo, XpoMOCOMBI, XapakTepu3oBaTh PETYISAIUIO
GbyHKIIMOHAIBHAS TEHOMUKA. MUTOTHYECKOTO IIMKJIa KIETKH.
Mexanuszmol npoaugepayuu, OOBSACHATH OMOJTIOTUUECKUN CMBICTT
oughghepenyuposku, cmapenus u eubenu | 3aporpaMMHAPOBAHHON KJICTOUHON
knemok. «L{ugposas knemrxay — rudeNn — anornTo3a.
buoungopmamuueckue mooenu YcranaBnuBaTh B3aUMOCBS3b MEXKTY
@DYHKYUOHUPOBAHUSA KNEMKU. rOMEOCTa30M KJIETOK U UX THOEIBIO
JdemoHcTpanumn
Tabanib! U cxeMbl: « KU3HEHHBIN [TUKIT
KJIETKN», «CTPOCHHE XPOMOCOM»,
«Pernmukanusa JIHK», «Muto3»
Nroro yacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak e1MHOE 1 Buonoruueckoe paznoodpaszue PackpeiBaTh coaepkaHne TEPMUHOB U

OcJIoc

OpraHu3MoOB. OI[HOKJ'IeTO‘{HI)Ie,
KOJOHHAJIBbHBIC, MHOT'OKJICTOYHBIC

MOHATUI: OPTaHU3M, OpTaH, OPraHesIbl,
CHCTEeMa OPraHoB, armapar,
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OpraHU3MBI.
Oco06eHHOCTH CTPOCHUS U
KUA3ZHEJIESITEIbHOCTH OJHOKIIETOUHBIX
opranusmoB. bakrtepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTUCThl. KoJloOHHaNbHBIE OPTraHU3MBI.
B3anmocBs3b yacTeii MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JUHOE LEI0E.
I'omeocras.

JdeMoHcTpanuu

Tabauiel ¥ cxembl: «OTHOKIETOYHBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
Bogopociny, «bakrepuny,
«ITpocrerimue, «Opraubl IBETKOBBIX
pacreHuity, «CHucTeMbl OPraHoB
MO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEe CTPOEHHE HACEKOMBIX).
Oo6opynoBanue: CBETOBOM
MUKPOCKOI; MUKPOTIpenapaTsbl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbBIE
HK3EMILISAPbl KOMHATHBIX PACTEHUN;
repOapuu pacTeHU pa3HbIX

OT/IEJIOB; BJIXKHBIE MPENapaThl
KUBOTHBIX

(GyHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.
IlepeunciaTh CTpyKTypHO-
(GyHKUIMOHAIbHBIE YACTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu3oBaTh OCOOEHHOCTH
CTPOEHHUSI U KUZHEAECATETbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHMAJIbHBIX, MHOTOKJIETOUHBIX U
MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTHh MEXKY COOOI
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIE
OpraHu3MBbl
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9.2 | Tkanu pacTeHuit Txanu pacrenuil. Tunsl pactuTenbHbIX | PackpbiBaTh coepkaHue TEPMUHOB U
TKaHel: oOpa3oBaTesibHas, MOKPOBHAS, | MOHATHUI: TKaHb, SMUJIEPMUC, TPOOKA,
MPOBOASAIIAS, OCHOBHAS, KOpKa, 1y0, TpeBecuHa, IPEBECUHHBIE
MexaHnuueckasi. OcoOeHHOCTH BOJIOKHA, JIyOsIHbIE BOJIOKHA, COCY/IBI,
cTpoeHusl, QYHKIHN U PACTIONOKEHHUST | KAMEHUCTBIE KIIETKH.
TKaHEW B OpraHax pacTEHUI. XapakTepu3oBaTh TUIBI PACTUTEIbHBIX
JdeMoHcTpanuu TKaHel: 00pa3oBaTeNbHasl, TOKPOBHAS,
TaGnuip! ¥ CXeMBbL: MPOBOJIAIIASl, OCHOBHASI, MEXaHUYECKAS;
«Tkanu pactenuit», «Oprasbl MEePEYUCIIATh OCOOCHHOCTH UX CTPOCHUS
IIBETKOBBIX pacTeHU», «KopHEBbIE Y BBITIOJTHSIEMbIE (DYHKITUU
cuctembl», «CTpoeHue cTeds,
«CTpoeHME TUCTOBOU MIIACTUHKN.
O6opynoBanue: 5KMBbIC HK3EMIUISPBI
KOMHATHBIX PACTEHUI; CBETOBOM
MHUKPOCKOII; MUKPOIIPENapaThl TKAHEH.
JlaGopaTopHasi padora
«3yueHne TKaHEeW paCTCHUI»

9.3 | TkaHM KUBOTHBIX U TkaHM )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpeiBaTh copepkaHue TEpPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKaHEH: OIINTCIINAJIbHAA,

COCAMHUTCIIbHAA, MBIIIICYHAA, HCPpBHAA.

Ocobennoctu cTpoeHust, GyHKIUNA U
PacCIIOIOKEHHS TKaHEN B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemoHcTpanumn

Tabmwuie! 1 cxembl: « TkaHH
AKUBOTHBIX», «CKeJEeT ueoBeKay,
«lIumeBapurtenpHas cuctema,

TOHSTHN: STIUTEIIUM, CEKPET,
MBIIICYHBIE BOJIOKHA, HEUPOH,
HEUPOTJIHSL.

XapakTepru30BaTh TKAHU )KUBOTHBIX U
YyeJoBeKa: dSIUTeauaabHas,
COEJIMHUTEIIbHAS, MBIIIIEYHAs, HEPBHAS;
MIePEUUCIISITh OCOOEHHOCTH X CTPOCHUS
Y BBITIOJIHSIEMbIC (PYyHKITUN
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«KpoBeHOCHas cucTeMay,
«/IpIxaTenpHas cucremay, «HepBHas
cucremay, «Koxa», «Mplieunas
CHUCTEMAY.

Oo0opynoBanue: CBETOBON MUKPOCKOIT,
MUKPOTIPENapaThbl TKAHEH.
JlaGoparopHasi padorta

«3yuyeHue TKaHen JKMBOTHBIX

9.4

Opranbl. CucTeMBbI
OpraHoB

Opransl. BereratuBnbie u
T€HEepPATUBHbBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CUCTEMBI OPTaHOB
YKUBOTHBIX U YeJoBeKa. DyHKIIUU
OpPraHoB M CUCTEM OPTaHOB.
JdeMoHcTpanuu

Tabauiiel u cxeMbl: «Oprassl
[IBETKOBBIX pacTeHuin», «KopHeBbie
cucteMbl», «CTpoeHue CTeOIs,
«CTpoeHuEe IUCTOBOM MJIACTUHKI,
«Cxkener yeaoBeKay,
«ITuteBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucteMay,
«JlpIxaTesbHast CHCTEMaY,
«BoiienurensHas cucreMay, « HepHas
cucTemMay, « JHJIOKPUHHAS CHCTEMAa.
O0opyaoBaHue: )KMBbIC YK3EMILISPBI
KOMHATHBIX PaCTEHMI; Tepoapun
pacTeHuid pa3HbIX OTIETIOB; CKEJIEThI

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSITUI: OpPTaH, KOPEHb, TOOET,
IIBETOK, IJIOJI, CEMs, TTOJIOBBIC JKEJIE3HI,
MIOJIOBBIE TTPOTOKH, KOMYJISATUBHbBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu3oBaTh BET€TaTUBHBIE U
Tr€HEPATUBHBIC OPraHbl PACTCHUA,
COMATUYECKHUE U PETYJISITOPHBIE OPTaHbl
’KUBOTHBIX; TICPEUUCIISITE OCOOCHHOCTH
UX CTPOCHUS U BBITTOTHSIEMBIC (DYHKITUH.
YcranaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB U UX () YHKITUSIMH.
PaznuyaTth BUIBI TKAHEW, OPTraHbl U
CHUCTEMBbI OPTaHOB, B TOM YHCJIE
YyesjIoBeKa, Ha MUKpOIIpenapaTax,
BJIQKHBIX TIpernaparax, repoapusx u
MUKpodoTorpadusx, TadauIax,
MOJIETIAX U MYJIsKaX
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MO3BOHOYHBIX; KOJUICKIIUU
0€CII03BOHOYHBIX )KUBOTHBIX; BIAKHBIC
npenapaThl )KUBOTHBIX, CKEJIET
YeJioBeKa.

JlaGoparopHasi padora

«M3ydeHne opraHoB LIBETKOBOT'O
pacTeHus»

9.5

Omnopa Tena
OpraHu3MoB

Omnopa tena opranu3zMoB. Kapkac
pacteHnii. CKeseTbl OJJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX.
Hapy>xHblii 1 BHYTPEHHUH CKEJIET.
CrtpoeHne 1 TUIIBI COEIUHEHUS KOCTEM.
JdeMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
cTebis», «CTpoeHue JIMCTOBOM
IIACTUHKNY, «CKENeT YeI0BEKay.
OoGopynoBanue: CKEIEThHI
MO3BOHOYHBIX; BIIAKHbBIE IIPEeNapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHMHBI MOJIIIOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKUX

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUI: OTTIOPHBIE CUCTEMBI, 000JI0UYKH
KJIETKH, GUOPHUILIBI, KapKac, Hapy>KHbIN
CKEJIET (XUTUHOBBIN MOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTH (IJIMHHBIE, KOPOTKUE,
IUIOCKHE), COEAMHEHHS KOCTEH,
HEMOJIBIKHBIE (I1IBBI),
MOJIYTIOJBUKHBIE, TIOJBUKHbBIC
(cycTaBbl), OTIEIBI CKEJIETa
MTO3BOHOYHBIX JKUBOTHBIX: YEpEIl,
OCEBOI1 CKeJET (MMI03BOHOYHUK, TPyAHAs
KJIETKa, XOp/a), mosica KOHEYHOCTEH,
CBOOOIHBIE KOHEUYHOCTH.

OnuceIiBaTh HAPY>XHBIM U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOECHUE U TUIIbI
COEIMHEHUS KOCTEMN.

VYcraHaBnuBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHUEM OMOPHBIX CUCTEM U UX
GYHKIUSIMU B OpraHu3Me.
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CpaBHUBATH CTPOCHHUE OMIOPHBIX CUCTEM
PAaCTEHHUM U JKUBOTHBIX

9.6 | [IBuxkeHue JIBr>keHre opraHu3MoB. I BrkeHue PackpeiBaTh conepxaHue TEPMUHOB U
OpraHu3MoOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHATHUI: TBUKEHUE, IBUTATEIIbHBIC
aMEOOUTHOE, JKTYTUKOBOE, PECHUYHOE. | OPTaHeIIbl, IBIYKCHUE TTPOCTEUIIINX
JIBM>KE€HHE MHOTOKJIETOYHBIX (amE&6omaHOE, KTYTUKOBOE,
pacTeHuii: TPONU3MbI U HACTHM. PECHUYHOE), IBUKEHUE PACTCHUM
JIBM>KE€HHE€ MHOTOKJIETOYHBIX (TponU3MBbI, HACTUH ), MBIIIICYHbBIC
YKUBOTHBIX U YEJIOBEKA: MbIIIICUHAS CHUCTEMBI (COKPATUTEJILHBIE BOJIOKOHIIA,
cuctema. Pednekc. CkeneTHble MBIIIIBI | KOXKHO-MYCKYJIbHBIA MEIITOK, CKeJICTHAs
U ux paboTa. MYCKYyJIaTypa), CKeJIETHasl MBIIIIIa
JdemoHncTpanuu (MBIIIEYHOE BOJIOKHO, MUOGUOpHILIIA),
Tabauiel u cxembl: «OMHOKIETOYHBIE | BBICIIHE ABUTATEIbHBIC IICHTPHI, padoTa
BoJiopociny, «lIpocreunuey, MBI (IBUTATEJIbHAs, COMaTH4YecKas),
«CTtpoeHne MbIIIBY, «MBbIeyHas MBIIIEYHOE YTOMIICHHUE.
CHUCTEMAY XapaKkTepru30BaTh BUJIbI IBUKCHHUS
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpTraHU3MOB.
OnuchIBaTh CKEJETHBIE MBIIIILBI U UX
pabory.
YcraHaBinuBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM OIOPHBIX CUCTEM U
JIBUOKEHUSIMUA OPTaHU3MOB
9.7 | IlutaHne opraHu3MoOB [Tutanue opranu3mos. [lornomenne PackpsiBaTh coqiep:kaHre TEPMUHOB U

BO/IbI, YTJICKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTCHUSIMHU.
IIuTanue )KMBOTHBIX.

MOHATUM: MUTAHWE, MTUIIEBAPEHNUE,
MUILIEBAPUTEIIBHBIE BAKYOJIH, KAILICYHAS
MOJIOCTh, MUILIEBApUTENIbHAS TPYOKa,
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BHYTpHUNoI0CTHOE M BHYTPUKIETOYHOE
nunieBapenue. [luranue no3BOHOYHBIX
KUBOTHBIX. OTAEIBI
NUIIEBAPUTEIBHOTO TPAKTA.
[InieBapuTebHbIE KETE3BI.
[TumeBapuTenbHas cuCTEMa YeJI0BEKa.
JdemoHncTpanuu

TabauIbl ¥ CXeMBbl:
«Ku1euHononocTHbIEY,
«IIumeBapurtenbHas cuctemay, «Cxema
IIATAHUS PACTCHUI.

OO0opynoBaHme: KUBBIC IKIEMIUISIPBI
KOMHATHBIX pacTEHUI; 000pyI0BaHNE
JUISL IEMOHCTPAIMU TOYBEHHOIO U
BO3JIYLIHOTO MTUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmasua 1 0eITKOoB

1oJ1 IecTBUEM (PepMEHTOB

NUIIEBaPUTENIbHBIN TPAKT,
MUIIEBAPUTEIbHBIE KEJE3BI,
MUIIEBAPUTEIbHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOUHOE
NUIIeBapeHHe.

Pa3nuuaTe Ha n300paXkeHusAX (cxeMax,
TabIMILIAX, MYJISKAX) OTAEIIbI
MUIIEBAPUTEILHOTO TPAKTA U
NUILIEBAPUTENIBHYIO CUCTEMY YEJIOBEKA.
VYcranaBiauBaTh B3aUMOCBS3U MEXKIY
CTPOCHHUEM OpPTraHOB MUILIEBAPEHUS

9.8

JIpIxaHue OpraHu3MoB

JpIxaHnue opraHnu3moB. JpixaHnue
pacteHui. /[pIxaHne )KUBOTHBIX.
Huddy3us razoB yepes mOBEPXHOCTh
kieTku. KoxHoe pIxaHue.
JlpixaTenbpHas MOBEpXHOCTD. JKabepHoe
Y JErO4YHOE AbIXaHue. Jlpixanue
ITO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCII0KHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi cCUCTEMa YEJIOBEKA.

PackpeiBaTh conepxanue TEPMUHOB U
MOHATHI: nbIxanue, Tuddy3us, KOKHOE
JIbIXaHUE, OPTaHbl JbIXaHUs,
JIBIXaTEIbHbBIC IBUKEHUS, IbIXaTEIbHBIN
IIEHTP, JIETOYHBIC 00BEMBI, KU3HCHHAS
EMKOCTD JIETKUX.

XapakTepu30oBaTh AbIXaHUE PACTCHUM;
JIBIXaHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLMOHHOE
YCIIO)KHEHUE CTPOECHHUS JETKUX
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MexaHn3M BEHTWISILUU JIETKUX Y TITULL
Y MJIEKONUTAIOWUX. Peryisuus
IBIXaHus. J{pIXaTenbHBIC 00BEMBI.
JdemoncTpanuu

Talauibl U cXeMbl: «JlpIxaTenpHas
cucTeMay.

O6opyaoBanue: 060py0BaHUE

JUI IEMOHCTPALIMU OIBITOB

10 U3MEPEHUIO KUZHEHHOU EMKOCTH

JIEFKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JIBUDKCHUM

MO3BOHOYHBIX KUBOTHBIX.

PasnuuaTe Ha n300paxeHusX (cxemax,
Ta0IuIax, MyJIsKax) JbIXaTeJIbHYIO
CUCTEMY YeJIOBEKA.

OnuceiBaTh MEXaHU3M BEHTUJISILIUN
JETKUX Yy ITUI] U MJIEKOTTUTAIOIIHX.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]Y
CTPOEHUEM OPTraHOB JIBIXaHUS U UX
GyHKIMSIMH B OpraHU3Me

9.9

Tpancnopr BemiecTs
y OpraHu3MOB

TpaHcOpT BENIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnoOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHas cuctema mo3BOHOYHBIX
YKUBOTHBIX U uesioBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpAIeHHS. DBOTIOITMOHHBIC
YCII0KHEHUSI CTPOCHUSI KPOBEHOCHOM
CHCTEMBbI TO3BOHOYHBIX >KMBOTHBIX.
Pabora cepamna u e€ perysimusi.
JdemoHcTpanumn

Tabmwuiel 1 cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHuit», «KopHeBbie
cuctembl», «CTpoeHHue CTeOIs»,
«CTpoeHue JIMCTOBOM TNTACTUHKH,

PackpeiBaTh conepikaHre TEPMUHOB U
MOHSITHI: TPAHCIIOPT BEILIECTB,
TPAHCHIOPT y paCTeHUM, KPOBEHOCHAs
CUCTeMa >KMBOTHBIX, KPOBb, IJIa3Ma,
(GhopMEeHHBIE DIIEMEHTHI,
KpOBOOOpAIIlCHHE, KPYTH
KPOBOOOPAIIIEHHUS, CEPACUHBIHN UK,
mumbooOparnienue, tumda,
TuMGbaTHYECKrue COCY/IbI,
auMbaTUYeCKre y3Jbl, BHYTPCHHSIS
cpelia opraHu3Ma.

XapakTepu3oBaTh TPAHCTIOPT BEIIECTB
y pacTeHu# U 6ECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX M YEIIOBEKA.
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«KpoBeHocHas cucremay,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX
KUBOTHBIX)»

Pa3nuuaTe Ha n300paxeHusX (cxemax,
TabIMLIAX, MYJISKaX) KPOBEHOCHYIO U
IUM(pAaTUYECKYIO CUCTEMY YEJIOBEKA.
YcranaBiuBaTh B3aUMOCBSI3H

MEXIYy CTPOEHHEM OpPraHoOB
KpOBOOOpAILEHUS ¥ UX PYHKIUSIMU

B OpraHu3Me

9.10

Brigenenue y
OpPraHU3MOB

Breinenenue y opranusmos. Beigenenue
y pacteHuil. Bolienenne y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbl
BbIJIcTICHUS. DUITbTpaIus, CEKpELUs U
o0paTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbiiesneHus. CBA3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOU U
BBIJICIIUTEIIBHON CUCTEMaMHU.
Brinenenue y mo3BOHOYHBIX KUBOTHBIX
u yenoseka. [Touku. Ctpoenue u
dbyHKIIMOHUpOBaHUE HePpoHa.
O0pa3zoBaHne MOYH Yy YEJIOBEKA.
JdemoHcTpanumn

Tabanib! 1 cxeMbl: «BeraenurenbHas
CHUCTEMA»

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHSITUH: BBIJICJICHUE, TYTTaIus,
JUCTONAJ, COKpaTUTEIbHBIC BAKYyOJIH,
W3BUTHIC KaHAJIBIIBI, 3BE3/1UAThIC
KJIETKHU, BbIICTUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHHK, MOUEBOH MYy3bIpPb,
He(dpoH, Moya.

XapakTepu30BaTh MPOLECC BhIICICHUS
Yy PaCTCHUM U )KUBOTHBIX.

Pa3znuyaTe Ha N300pakeHUsAX (CXeMax,
Ta0IMIAX, MYJISKaX) BbIACIUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuchIBaTh MEXaHU3M
GbyHKIIMOHUPOBaHMS HePpOHA; TPOIIECC
00pa3oBaHUs MOYH.

YcTanaBIMBaTh B3aUMOCBS3U

MEKy CTPOEHHEM OpPraHOB
BBIJICTICHUS U UX (PYHKIMSIMU

B OpraHuzme
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9.11 | 3amura y opraHu3MoB 3amura y OpraHu3MOB. 3aliuTa PackpsiBaTh conepkaHue TEPMUHOB U
Yy OAHOKJIETOYHBIX OpraHn3MoB. CIOpBI | MOHSATHIA: KaTicyJia, SHI0CIIOpa, HUCTa,
OaKTepHil U HUCTHI NPOCTEHIIHX. KYTHKYJa, CPECTBA ITaCCUBHOU
3aIuTa y MHOTOKJIETOYHBIX PACTCHUM. | 3aI[UTHI, CPEACTBA XUMHUCCKOMN
Kytukyna. Cpencrsa nacCUBHOU U 3aIUTHI, KOKHBIE TTOKPOBHI,
XUMHUYECKOU 3aUThl. DUTOHIUIBI. MMMYHUTET, UMMYHHAsl CUCTEMA,
3anmra y MHOTOKJIETOYHBIX AHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu30BaTh BUJIbI 3a1IUTHI
NPOU3BOJHBIE. 3AIIUTA OPraHU3Ma Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
oT Oone3neit. IMMmyHHas cuctema OpPTraHU3MOB.
yesoBeka. Kiietounblil u rymopanbHblii | OnuChIBaTH CTPOSHHUE KOKHBIX
MMMYHUTET. BpoXX1EHHBIN U MMOKPOBOB U UX MPOU3BOIHBIX.
pUOOpETEHHBIN crieIuUIeCKUi Paznuuars Ha n300pakeHUIX (CXeMax,
UMMYHHUTET. Teopusi KIOHAIBbHO- TabJIMIIAX, MYJISKAX) OPTaHbl
cenekTuBHOTro uMMyHuteta (I1. Dpaux, | UMMYHHON CHCTEMBI YeOBEKa.
®.M. bepner, C. Tonerasa). YcTaHaBIMBaTh B3AaUMOCBSI3U MEXKIY
BocnanurtenbHble OTBETHI OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUThI U UX
Ponp BpoKIEHHOTO UMMYHUTETA GYHKIMSAMH B OpTaHU3ME
B Pa3BUTUU CUCTEMHBIX 3200JICBaHHIA.
JdemoHcTpanumn
Tabuunel U cxembl: «Koxay,
«mmynuteT», «CTpoeHue cTedmusy,
«CTpoeHune JTUCTOBOM TNTACTUHKH

9.12 | PaznpaxuMocTh PaznpaxxumocTs u perysiuus PackpeiBaTh conepxanne TEPMUHOB U

U perymsiuus
Yy OpraHu3MoOB

y opranu3MoB. PazapaxumocTh
Y OJJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PaznpaxxuMocTs 1 peryisinus

MOHSITUIN: Pa3IPaXKUMOCTb, PETYJIISLINS,
TaKCHUChI, pPOCTOBBIE BEIlIECTBA
(ayKCcuHBI), HEpBHasi CUCTEMA,
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y pacTeHui. PocToBble BemecTBa U ux
3HA4YCHHE.

Hepsnas cucrema u peduiexkropHas
peryisiuus y )kuBOTHbIX. HepBHas
cucTeMa u e€ OTAelbl. DBOIIOIMOHHOE
YCJIO)KHEHUE CTPOCHUS HEPBHOM
CHUCTEMBI y )KUBOTHBIX. OT/I€IIbI
TrOJIOBHOI'O MO3ra IMO03BOHOYHBIX
KUBOTHBIX. Pediekc u pednekropHas
nyra. be3yCinoBHbBIE U YCIIOBHBIE
pedIeKchl.

I'ymopanbHas peryasmnus u
SHJIOKPUHHAsI CUCTEMA KUBOTHBIX U
yesoBeka. JKenesbl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBHE
TOPMOHOB. B3auMoOCBsI3b HEpBHOU U
SHIOKPUHHOU cucteM. [ 'mnoranamo-
runodurzapHas cucreMa.
JdemoHcTpanumn

[Toptper: U. II. ITaBnoB.

Tabmwmiel u cxeMbl: «CTpoeHHe
rugipel», «CTpoeHue MIaHapun»,
«BHyTpeHHEe CTpOECHUE T0KIEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucrema JasArymKm,
«HepBnas cucrema
MpeCMBbIKAOIUXCs», «HepBHast

pednexkTopHas peryssiius, pediekc,
pedekTopHas ayra, nepeJHUuN MO3T,
IIPOMEKYTOYHBIN MO3T, CPEIHUN MO3T,
MO3>KE€YOK, ITPOAOJITOBATHI MO3T,
BEreTaTHBHAsl HEPBHAS CUCTEMA,
ryMopajibHas peryJssiius, FOpMOHBI,
SHIOKPUHHAs CUCTEMA, TUIIOTaIaMo-
runoduzapHas cuctema.
XapakTepu3oBaTh Pa3ApaKuMOCTh

Y OJTHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETYIISIUIO

y )KUBOTHBIX.

Pa3nuuaTek Ha n300paXkeHUsX (cXxeMax,
Ta0JIMIIAX, MYJISKAX ) HEPBHYIO CUCTEMY
U €€ OTAEJbl; OTAENbI TOJIOBHOIO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX.

OnuchIBaTh TyMOPAJIbHYIO PETYJIALIUIO
y )KUBOTHBIX.

Pa3nuuars Ha H300paKEHUAX (CXEMaX,
Ta0IUIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
Ha3pIBaTh ske1e3bl SHIOKPUHHON
CUCTEMBbI YeJIOBEKa U BbIpaOaThIBAEMbIE
MMHU TOPMOHBL.

OnuceiBaTh 1€CTBHE TOPMOHOB.
VYcraHaBiuBaTh B3aUMOCBSI3U MEXKITY
CTPOEHUEM OPTraHOB HEPBHOU U

76




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

cuctema nTuiy, «HepBHas cuctema
MJIEKOMUTAIOIMNX», «HepBHas cuctema
YeJloBeKay, « DHAOKPUHHASI CHCTEMA,
«Pednexcy.

O6opynoBanue: MOJEIU FOJOBHOTO
MO3Tra Pa3InYHbIX KUBOTHBIX

HHIOKPUHHOM CUCTEM U MX ()YHKLHSIMU
B OpraHu3Me.

XapakTepu30BaTh dBOIOLMOHHOE
YCII0OKHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Hroro yacos mo reme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 dopMbI pa3MHOKECHHS OPTaHU3MOB: PackpriBaTh cojiepkaHre TEPMUHOB U

OpraHu3MoOB

Oecriooe (BKII0OYasi BEreTaTUBHOE ) U
roJjioBoe. Buapl 6ecrnonoro
Pa3MHOKEHUS: TOUKOBAHUE,
criopyJssitusi, hparMeHTanus,
KJIOHUPOBaHUE.

JdeMoHCcTpanuu

Tabnuie! 1 cxeMbl: «BereraTuBHOE
pasMHOXXeHHUE», « TUIThl 6ecIoaoro
pa3MHOKEHUS», «Pa3MHOKEeHHE
XJIaMUOMOHab», «Pa3zMHOXeHNe
ABIJICHBI», «Pa3MHOKEHUE TUIPHI»

MOHSTHI: pa3MHOXKEHHE, TPOCTOE
JeJICHHE, TIOYKOBAHUE, CTIOPYJISIINS,
BEreTaTHBHOE Pa3MHOKCHHE,
dbparmeHTanys, KIOHUPOBAHUE, TAMETHI,
CTiepMaTo30u/] (CIIEPMHIA), STHTICKIIeTKA,
3UT0Ta, KOHBIOTAITHSI.

[lepeyucnsaTe 0cOOEHHOCTH O6E€CTIOIOTO
¥ TT0JIOBOTO Pa3MHOKEHHST OPTaHU3MOB.
XapakTepru3oBaTh CyITHOCTh U (DOPMEI
0ecrooro pa3sMHOKEHHUSI OPTaHU3MOB;
Ouonornyeckoe 3HaueHue 6ecronoro
pPa3MHOKEHHUSI.

Paznuuate cnopy kak
CICIUATM3UPOBAHHYIO KIIETKY,
MpeTHA3HAYCHHYIO JIJIs1 OECTOIOT0
pPa3MHOXEHUS, U CTIOPHI OaKTepHUH.
OOBSICHATH MPEUMYIIECTBA TIOJIOBOTO
pa3sMHOXKEHUS Ha/l OECIOJIBIM.
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PackpbIBaTh poJib KIOHUPOBAHUS
B CEJIEKIIMU U CEJIbCKOM XO351UCTBE

10.2

IlomoBoe
pPa3MHOXKEHHUE.
Merios

[TomoBoe pa3smuoxeHue. [1omoBeie
KJIETKH, WiIu TaMeThl. Meiio3. Ctaguu
Meno3za. [loBenenue xpoMmocom

B Meio3e. Kpoccunrosep.
buonorudeckuii cMbICa Melio3a 1
II0JIOBOTO TIporecca. Menos u ero
MECTO B YKM3HEHHOM IIMKJIC
OpraHu3MOB.

JdemoHncTpanuu

TaOnuiel U cXeMbl: «Mero3y,
«XPpOMOCOMBD»

PackpriBaTh cojiep:KaHue TEPMUHOB U
MTOHSTHH: MEI103, OMBaJICHTHI,
KPOCCHUHTOBEP, UHTEPKUHE3,
HE3aBHUCHUMOE pacIipe/ieicHuE;
KPOCCHHTOBED.

Pa3znuuaTe Ha n300paXkeHusAX (cxeMax,
Ta0IUIaX) U MUKPOTIpernaparax 3pesbie
MOJIOBBIC KJIIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUSI BBICIIINX
pacTEHHUI.

PackpsiBaTh CyIIHOCTH MEHO3a,
XapaKTEepU30BaTh €ro OT/EIIbHbIC
CTaJuu.

OnpenensaTe MECTO Meii03a

B KU3HEHHBIX HUKJIAX Pa3INYHbBIX
OpraHU3MOB.

OOBICHATH OMOJTOTUYECKUN CMBICIT
KPOCCHUHIOBEPA, OMUCHIBAThH €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pasnuyaTh OT/AENIbHbIE UX CTAAUU

Ha MUKpOIpenapaTax U u300paKeHHsIX
(cxemax, Tabnunax).

PackpbiBaTh 3BOTIOLIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTraHU3MOB
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10.3 | 'ameTorenes. [IpenzaponsiieBoe pa3BUTHE. PackpsiBaTh conepkaHie TEPMUHOB U
O6pazoBanue u I'amerorenes y xuBoTHBIX. [10s10BBIE IIOHATUI: TAMETOI€HE3, CIIEPMATOICHE3,
pa3BUTHE MTOJOBBIX xene3pl. OOpa3oBaHUE U Pa3BUTHE OOTreHe3, CECMEHHMKH, IMYHHKH,
KJIETOK NOJIOBBIX KJIETOK. ClIEpMaTOTreHe3 U CIIEPMATOTOHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK. CIIepMaTU/Ibl, CIEPMATO30M/IbI,
OniogoTBOpEHNE U AMOPUOHATBHOE OOTOHHUH, OOLIUTHI, OJISIPHBIE TEJBLIA,
pa3BUTHE KUBOTHBIX. CIIOCOOBI ANLEKIIETKA, aKpOCOMa.
OIUIOJOTBOPEHUS : HAPYKHOE, [lepeyucasaTh cTaguu raMeTOreHesa
BHyTpeHHee. [lapTeHorenes. Y )KUBOTHBIX.

JdemoHncTpanuu OnuceiBaTh NPOLECC FTAMETOT€HE3A U
Tabauiet u cxembl: «["ameTorenesy, €ro MepuoAbl, CTPOEHUE MOJOBBIX
«CTtpoeHue SULIEKIETKU U KJIETOK.

CIIEPMATO30U1a». Paznuuate ocobeHHOCTH
OOGopynoBanme: CBETOBOM MUKPOCKOIT, | CIIEpMATOreHE3a U OOTI€HE3a.
MUKPOIPENapaThl SIMIEKIETOK U OnuceIBaTh NPOLECCHI OCEMEHEHUS U
CIIEPMATO30U/10B. OILJIOIOTBOPEHMSI, Pa3HbIE BAPUAHTHI
JlaGoparopHuasi pabora «3yueHue [apTEHOIeHEe3a

CTPOEHUS MOJIOBBIX KJIIETOK HAa TOTOBBIX

MUKpOIpenapaTax»

10.4 | UnauBuayanbHoOe NunuBryanpHOE pa3BUTHE PackpeiBaTh coaepkaHre TEpPMUHOB U
pasBuTHe OpraHU3MOB (OHTOT€HE3). IIOHATUN: OINIOAOTBOPEHUE, 3UTOTA,
OpPraHU3MOB — DOMOpuosiorus — Hayka O pa3BUTHU OJlacTomMep, aKpOCOMHAs peaKLus,
OHTOTEHE3 OpranusmoB. Mopgozenes — oona IIPOHYKJIEYC, TAPTEHOTEHE3,

U3 21ABHBIX NPOOIIEM dIMOPUOTOSUL.
Konyenyus mopghozernos u mooenu
mopgoecenesa. Ctanuu s MOpUOTeHE3a
YKUBOTHBIX (Ha MPUMeEpE JISATYIIKH).

aMOpHoOreHes, ApodaeHue, OacTyia,
MOpYyJIa, TacTpyJia, HeUpya,
OpraHoOTeHe3, FKTOAepMa, ME30epmMa,
AHTOJIEpMA, 11eJIOM, HEpBHasl TPyOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jlemepmunuposannoe u
HeoepMUHUPOBAHHOe OpobIeHUe.
bracmyna, munw 6aacmyn.
OcobenHocTtu npobiaeHus
MJIEKOITUTAIOITUX. 3apObIIICBHIC
JIUCTKH (TacTpyJisiius). 3akiiaaka
OpPraHoOB U TKaHEH W3 3apOJIBIIIEBBIX
JIUCTKOB. B3anMHOe BIIMSHNE YacTeH
Pa3BUBAIOIIETOCS 3apOIbIIIa
(oMOpuoOHaTbHASI MHAYKIMA). 3aKiIaaKa
1JIaHa CTPOCHUS KUBOTHOTO KaK
pe3yJIbTaT UePAPXUUECKUX
B3aUMOJEMCTBUY IreHoB. Biusnue
Ha YMOPHOHAITBHOE Pa3BUTHE
Pa3IMUHBIX (PAKTOPOB OKPYKAIOIIIEH
Cpeabl.

JdeMoHcTpanuu

[Toptper: X. [lIneman.

Tabuuiel U cxeMbl: « OCHOBHBIC CTaIUU
OHTOT'CHE3a.

Oo6opynoBanue: mojaenb «L{ukm
Pa3BUTHS JIATYIIKA

X0pa, KHIlIeyHas TpyokKa.
OnpenensiTe SMOPUOHATBHBIN TEPUO]T
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
JpoOieHus: — oopazoBaHue
OJIHOCJIOMHOTO 3apO/Iblilia — OJaCTYJIbL;
3aBUCUMOCTb X0J1a IpOOJICHUS

OT KOJIMYECTBA KEIITKA B UIEKIICTKE;
racTpyJIAIMIO U OPraHOTEHES.
OObsicHATH Tanbl AUGHEPEeHITUPOBKU
TKaHei, 00pa30BaHMsI OPTaHOB U CHUCTEM
OpraHoB.

XapakTepu30oBaTh PETYIISALHUI0
AMOPUOHATIBHOTO Pa3BUTHUS;
JETEPMUHALIMIO U SMOPHOHAIBHYIO
MHAYKLHIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHS.

OO00CHOBBIBaTh BPEJTHOE BO3/IEHCTBUE
TabAYHOTO JIbIMA U AJKOTOJIS Ha XOJ1
AMOPUOHAIBHOTO U
MOCTIMOPUOHAIIBHOTO Pa3BUTHUS
OpraHu3Ma YyelloBeKa

10.5

Pocr n pazButne
YKUBOTHBIX

Poct u pazBuTHE KUBOTHBIX.
[TocTaoMOpHOHATBHEII TIEPUO.
[IpsAmoe u HEnpsAMOe pa3BUTHE.
PazButne ¢ metamopdozom

PackpsiBaTh conepkaHue TEpMUHOB U
MMOHSITUM: OHTOT'€HE3,
MOCTAIMOPUOHAILHOE Pa3BUTHE,
MeTtamopd o3, IMUMHKA, POCT, CTAPCHHE,

80




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

y 0€CI03BOHOYHBIX U O3BOHOYHBIX
YKUBOTHBIX. bruonornueckoe 3HaueHue
IIPSIMOT'O U HENPSIMOT'O Pa3BUTHS, UX
pacupoCTpaHeHue B pUpoae. THUmbl
pocTa KUBOTHBIX. DaKTOPBI perysauun
pocTa )KMBOTHBIX U yenoBeka. Crtaauu
NOCTAMOPUOHANIBHOTO PA3BUTHUSA Y
YKABOTHBIX U yesioBeka. Ilepuoss
OHTOTreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJIOTUYECKHE TTPOLIECCHI.
JdemoHncTpanuu

Tabauuet u cxemsl: «IIpsamoe u

HEenpsiMoe pa3Butue», «Pa3Butue
MaMCKOro xykay, «Pa3BuTne capanum,
«PazButHe AATYIIKNY.

IIpakTuyeckasi padora

«BpIsiBICeHNE TPU3HAKOB CXOJICTBA
3apOoAbIIIEH MTO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.

XapakTepu30BaTh MOCTIMOPHUOHATBHBIH
MEPUO/I Pa3BUTHS OpraHU3Ma U €ro
OCHOBHbIE ()OPMBI.

XapakTepu3oBaTh NPSIMOE pa3BUTHE U
€ro MepPUO/Ibl.

N3narate coaepkanue Teopui
CTapeHUsl OPraHU3MOB.

OOBsACHATHL OMOJOrMYECKHUI CMBICI
pa3BUTHS C MeTaMOp(HOo30M

10.6

PazmHoxeHue u
pa3BUTHE PACTCHUU

Pa3zmHoOxeHMEe U pa3BUTHE PACTCHUM.
[Nametodur u cnopoduTt. Meiio3

B KU3HEHHOM LIMKJIE PACTEHHM.
O06pazoBaHue CIOpP B MPOIIECCE MEH03a.
['amerorenes y pacTeHui.
OmnnoaoTBOpEHHE U pa3BUTHE
PaCTUTENBHBIX OPraHu3MOB. J[BOMHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUE U Pa3BUTHE

PackpbiBaTh coziepKaHU€ TEPMUHOB U
MOHSTHI: TaMeTOPUT, CIOPOUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOoJbIIIEeBbId MEIIOK,
CUHEPI'U/Ibl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIJIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOUH, MepHO/Ibl OHTOTEHE3a
LBETKOBBIX PACTCHUMU.
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CEMEHH.

MexaHnu3MBbl pETYJIAIMA OHTOTEHE3a
Yy PaCTEHUU U KUBOTHBIX.
JdemoncTpanuu

[optper: C. I'. HaBamuH.
Tabauiibl U cxembl: «J[BoliHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuii», «CTpoeHue ceMsiH
OJHOJIOJIbHBIX U JBYIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOU KanmycCTbD», < KU3HEHHBIN
LUKJI MXa», «KU3HEHHbBIN IIMKJI
MAaIIOPOTHUKAY, «OKMU3HEHHBIN [TUKII
COCHBD».

JlaGopaTropHasi padorta
«CTpoeHue opraHoB pa3MHOKEHHS
BBICIIIUX PACTCHUI»

XapakTepu30BaTh OCOOCHHOCTH
0€cI10JI0T0 U MOJIOBOI'O Pa3MHOKEHMS
LBETKOBBIX PACTCHUMU.

Boiaenars 0coOOEHHOCTH POTEKAHMS
raMeTOTreHe3a y IBETKOBBIX PACTEHUM.
OnuceiBaTh NpoLECC IBOWHOTO
OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHHil U OOBICHATH €ro
MIPEUMYLIECTBA 110 CPABHEHUIO

C OILUIOAOTBOPEHHUEM Yy CIIOPOBBIX U
rOJIOCEMEHHBIX

Htoro vyacos no teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB»
11.1 | Uctopus cranoBienus | 1 Hctopusi CTaHOBIICHUS Y PA3BUTHUSA PackpsiBaTh conepkaHue TEpMUHOB U

Y Pa3BUTHUS TCHETUKU
KaK HAyKu

TCeHETHKHU KaK HayKu. PaGoThl

I'. Menpnens, I'. ne @pusza, T. Moprasa.
Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU TEeHETHKHU. PabOTHI

H.K. Konsuosa, H.1. BaBuioga,

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

MOHSITHUI: TCHETUKA, I'CH.
JleMOHCTpUPOBATh 3HAHUS UCTOPUU
BO3HUKHOBECHMS TCHETUKH.
XapaKkTepru30BaThb OCHOBHBIE 3TAIIbI
Pa3BUTHS TEHETUKHU KaK HayKH
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0. A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoncTpanuu

[Toprpersl: ['. MeHnnens,

I'. Ie ®pus, T. Mopras,

H. K. Konsuos, H. W. BaBunos,

A. H. benosepckuii,

I'. JI. Kapneuenko,

IO. A. ®unumueHko,

H. B. Tumodeen-PecoBckuii

11.2 | OcHOBHBIE TTOHATHS U
CUMBOJIbI TEHETUKH

OCHOBHBIC TEHETUYECKHE MOHITUS U
CHUMBOJIBL. [ 'OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, aJIbTEPHATUBHBIC
MPU3HAKHU, JOMUHAHTHBIN U
pELIECCUBHBIN MTPU3HAK, TOMO3UT0Ta,
TeTEPO3UTOTa, YNCTas JINHUS, THOPHUIBI,
reHoTun, ¢eHoTurl. OCHOBHBIE METOIbI
T€HETHUKH: THOPUIOTIOTHUUCCKUH,
UTOJIOTHYECKUI, MOJIEKYJISIPHO-
FCHETUYECCKHUI.

JdemoHcTpanumn

Tabuumpel: «MeToabl TEHETUKI,
«CXeMbI CKpelIMBaHus».
JlaGoparopHasi padora

«/Ipo3odmira kak 00BEKT TEHETHISCKUX
HCCJICI0BAHUM»

PackpeiBaTh conepxaHre TEPMUHOB U
TTOHSTHI : HACJIEACTBEHHOCTb,
HacJIeJIOBaHWE, M3MEHYHBOCTD,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XpOMOCOMBI, JIJIEJIbHBIC TeHBI (AJIJICIH ),
aJbTEpHATUBHbBIC MPU3HAKH,
TOMO3UI0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIA IPU3HAK, PELIECCUBHBIN
MpU3HAK, YUCTas JIMHUS, THOPUJIBI.
ITonp30BaThCS TEHETHUECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOU

JUTS 3aIIUCH CXEM CKPEIINBAHUSA

HToro vacoB mo Teme
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12 | Tema «3aK0HOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3axkoHOMEpHOCTH 2 MoHorubpuiHOe CKpelBaHHe. PackpsiBaTh coepkaHNE TEPMUHOB U
HacJIeJOBaHUA [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPHUIHOE
MPU3HAKOB. eauHo00pa3usi THOPUJIOB IEPBOTO CKpEIIMBAaHUE, YUCTOTA FAMET,
Monorubpuanoe nokosieHus. [IpaBuiio 1oMMHUPOBaHUA. | IOMUHUPOBAHKE, PACIICIIIICHUE
CKpelluBaHue Bropoit 3akon MeHnens — 3aKoH [IPU3HAKOB.

pacLIeIIeHus PU3HAKOB. OmnuceiBaTth ONbBITE . Mennens
[{uTosIOrNUeCcKre OCHOBBI 110 M3YUYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUHOTO CKpPEIIUBAHUSI. napel MPU3HAKOB Y TOPOXa MOCEBHOTO.
I'unores3a YUCTOTHI raMeT. [TpuBOoUTH (HOPMYITUPOBKH MEPBOTO U
JdeMoHcTpanuu BTOpOro 3aKkoHOB I'. Menpens (3akoHa
HopTtper: I'. Menaensb. eauHO00pa3us THOPHUIOB ITEPBOTO
Tabauiel u cxembl: «[lepBblif 1 BTOPOI | TOKOJIEHUS, 3aKOH PaCIICIIICHUS
3aKOHBI MeHaers». MIPU3HAKOB) U OOBSICHATH MX
OO6opyaoBanue: MOJIENb LATOJIOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPALIMH 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3us THOPHUI0B IEPBOTO CKpELIMBAHUS U PEIIaTh T€HETUYECKUE
MIOKOJICHHUS ¥ PACHICTUICHUSI IPU3HAKOB; | 3aJ]a4l HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOII, MUKPOIIPENAPAT: | CKPELIMBAHUE

«/Ipo3odmimay.

IIpakTuyeckas padora «3yueHue

PE3yIBTaTOB MOHOTUOPHUIHOTO

CKpENIMBaHUS Y IPO30(DHITBI»

12.2 | Ananusupyromiee 1 AHanu3upyrouiee CKpeluBaHue. PackpeiBaTh copepkaHue TEPMUHOB U
CKpELIUBaHUE. [IpomMeKyTOUHBIN XapaKTep MOHATUI: aHATU3UPYIOLIEEe
Henonnoe HaclieJoBaHus. Paciiennenue CKpEIIMBAHUE, HETIOJIHOE
JTOMHUHUPOBAHUE MIPU3HAKOB IIPU HETIOJHOM JIOMHUHUPOBAHUE, KONOMUHUPOBAHHUE.
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JOMUHUPOBAHUMU.
JdemoncTpanuu

TaGauIlbl U CXeMbI: «AHAIU3UPYIOIIEE
cKpemuBanue», «Hemnomnoe

CocCTaBnsAITh CXEMbI AaHATTU3UPYIOIIETO
CKPEIIMBAaHUS U PEIIaTh TCHETUIECKHE
3a]a4M Ha aHAIM3HUPYIOIIee
CKpEIIMBAaHUE U HETIOJTHOE

JTOMUHUPOBAHUE JIOMHUHUPOBAHUE
12.3 | luruGpunnoe JuruOpuaHoe ckpeuuBanue. Tpetuid PackpeiBaTh conepxaHue TEPMUHOB U
CKpEIBaHUE 3aK0H MeHJ1ensl — 3aKOH He3aBUCUMOTO | TOHSTHI: TUrMOpUHOE CKPEIIMBAHNE,
HaCJIEJ0BaHUs MPU3HAKOB. (hEeHOTUTTUYECKUHN paJuKall.
[{uToNIOrNYEeCcKnEe OCHOBBI OnuceiBaTh onbITHI I'. MeHens no
JTUTUOPHUIHOTO CKPEIIUBAHUSI. M3YUYEHHUIO HACIEN0BaHUA JABYX Map
JdemoncTpanumn MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[loprper: I'. MeHnuens. [TpuBOUTH (HOPMYITHPOBKY TPETHETO
Tabauiel u cxembl: « TpeTuil 3aKoH 3akoHa ['. Menpens (3akoHa
Menpemnsa». HE3aBUCHUMOI'0 HACJIEI0BAHUs
OO6opyaoBanue: MOJIENb MPU3HAKOB) U OOBACHSTH €T0
JUISL IEMOHCTPALMU 3aKOHA LATOJIOTUYECKUE OCHOBBI.
HE3aBUCUMOT'0 HACJIEIOBaHUs [IpuMeHAT MaTEMAaTUYECKUM PACUYET C
IIPU3HAKOB; CBETOBOM MUKPOCKOII, MOMOIIBI0 PEHOTUITUYECKOTO pajuKaa
MUKpompemnapat «Jpo3oduna. 1 METO/a IIEPEMHOKEHHS BEPOSITHOCTEN
IIpakTuyeckas padora BAPHUAHTOB PACILEIJIEHUS] TPU3HAKOB Y
«3yuenue pe3ysbTaToB MOTOMKOB 110 ()€HOTHITY ¥ TEHOTHITY.
TUTHOPUIHOTO CKPEIIMBAHUS CocTaBiATh CXEMbl JUTUOPUIHOTO
y ApO30(DHITBI CKpEIIMBAaHUS U PEIIATh TEHETUYECKUE
3a/1a4d Ha JUTHOPUIHOE CKPEIIMBaHUE
12.4 | CueruieHHOE CuernyieHHOE Hacie0BaHue MPU3HAKOB. | PackpbiBaTh copepkaHue TEPMUHOB U
HaclegoBaHUE Pa6otsl T. Moprana. CriernieHHoe MOHSITHM: CIIETUICHHOE HacJaeJOBaHuE,
MPU3HAKOB. HacJIeI0BaHNE F€HOB, HAPYILICHUE HapyLIEHHUS CLETUIEHUS T'€HOB,
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XpoMOCOMHasi TEOpuUs CLEIUICHUS MEXIY T€HAMMU. KPOCCHUHTOBEP, peKOMOUHAIIMS T€HOB,
HACJIEICTBEHHOCTH XpoMOCOMHas TEOpHUst T€HETUYECKHUE KapThl, MOPTaHU/IA.
HACJIEICTBEHHOCTH. [IpuBoaUTH (POPMYITUPOBKH 3aKOHOB
JdeMoHcTpanuu Moprana (3akoHa CIIETJICHHOTO
[loprpet: T. Mopras. HACJIEJOBAHUS TEHOB U 3aKOHA
Tabauiiel U cxembl: «ClEIIIEHHOE HapYIICHUS CUETIJICHUS] MEX/Ty TeHaMHU )
HacJIeI0BaHNE MPU3HAKOB U OOBSICHSITH UX IUTOJIOTUYECKHE
y Ip030(UITBI. OCHOBBL.
Oo6opynoBanue: MOzENb [TepeuncisaTh OCHOBHEIE TIOJIOKEHHS
JUJIs1 IEMOHCTPAIMHU CUETVIEHHOTO XpPOMOCOMHOM T€OpUH
HacJieI0BaHUs TPU3HAKOB. HACJIEICTBEHHOCTH.

Pemate reneTudeckue 3aJaun
Ha COCIINICHHOC HACJICAJOBAHUC I'CHOB U
HAapYyIICHUC CUCINICHUA MCKY I'CHAMU

12.5 | I'enernka mona 1 ['eneTuka mosia. XpoMOCOMHBIN PackpeiBaTh copepkaHue TEpPMUHOB U
MEXaHU3M OIpEIeNICHUS T10JIa. MOHSTUI: ayTOCOMBI, TIOJIOBBIE
AyTOCOMBI U MOJOBBIE XPOMOCOMBI. XpOMOCOMBI, TOMOTaMETHBIH 1101,
['oMorameTHbI 1 reTeporaMeTHBIN reTepOraMeTHBIN TIOJ.
nos. I 'enernueckas CTpyKTypa OOBSICHATH XPOMOCOMHBIN MEXaHU3M
IOJIOBBIX XpomocoM. HaciienoBanue ONPEAEIIEHHUS TI0JIa Y OPTaHU3MOB.
IIPU3HAKOB, CLIETUIEHHBIX C MOJIOM. [IpuBOAUTE IPUMEPHI HACIIEIOBAHUS
JdemoHcTpanumn MIPU3HAKOB, CLEIIJICHHBIX C ITOJIOM.
Tabauiel u cxembr: «['eHeTrka mona», | COCTaBIATH CXEMBbI CKPEITUBAHUS U
«Kapuotun uenosekay, «Kapuorun pelarh e HETUYECKNE 3a/1a4l Ha
npo3oduby, «KapuoTHi nTUibn HACJIeIOBaHUE MTPU3HAKOB, CLETUIEHHBIX

C TIOJIOM.
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[TpuBOANTH IPUMEPHI TEHETUYECKUX
3a0osieBaHUI U 1ePEKTOB
y OpPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpOMOCOMaMH
12.6 | 'enotum kax 2 ['eHoTHIT KaK LIETTOCTHASA CUCTEMA. PackpsiBaTh conepkanue TEpMUHOB U
LIEJIOCTHAs CUCTEMA [LternoTponust — MHOXKECTBEHHOE TOHSTHUN: MHOXKECTBEHHOE JICHCTBUE

JnerucTBue reHa. MHOKECTBEHHBIN reHa (Tuieiorpornus),
anenu3M. Bzanmoencrsue KOMILUIEMEHTAPHOCTb, TIUCTA3,
HEAJUIEIbHBIX TEHOB. MOJIUMEPHS.
KommnemeHnTapHOCTh. DNKCTA3. Omnpenensats GOpMbI B3aUMOEHCTBUS
[Tomumepus. aJUUIEJIbHBIX M HEAJUICIIbHBIX T€HOB.
['eHeTnuecknii KOHTPOJIb Pa3BUTHUSA [IpuBOAUTE IPUMEPHI INIEHOTPOIIHOTO
pacTeHUN, )KUBOTHBIX U YEJIOBEKa, a JIEUCTBUSI TEHOB.
Takke (PU3UOTIOTUUECKHUX MPOIIECCOB, Pewate renernueckue 3a1a4u
MOBE/ICHUS M KOTHUTUBHBIX (DYHKIIMHA. | HA B3aUMOJCHCTBUE HEAITIEIBHBIX
['eHeTnueckre MeXaHU3MBI I€HOB

cuMOMoOreHe3a, MexaHu3Mbl
B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT»
U «XO35UH — MUKPOOHOM).
['eHeTHYECKHE aCMEKThl KOHTPOJIS U
M3MCHEHHS HACIICACTBCHHOM
uH(OpMaIHH B ITOKOJICHUSAX KICTOK

U OPTaHU3MOB.

JdemoHcTpanumn

Tabauibel 1 cxeMbl: « MHOKECTBEHHBIN
alennu3My; «B3zanmoiercTBue reHOBY

HToro vacoB mo Teme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYMBOCTID)

13.1 | U3MeHuHnBOCTh 1 BzaumonenicTBre TeHOTUNIA U CPEIBI PackpsiBaTh conepkanue TEpMUHOB U
MpU3HAKOB. Bubl npu GOpMUPOBAHUH (PEHOTHUIIA. MOHSTHI: N”3BMEHYUBOCTD,
M3MEHUYMBOCTHU N3MeH4YnBOCTh MPU3HAKOB. HEHaCJe/ICTBeHHAs! N3MEHYNBOCTb,

KadecTBeHHbIE U KOJIMUECTBEHHbIE HACJIeICTBEHHAs] U3MEHYNBOCTb.
npu3HaKku. Buabl 13MEHUYUBOCTHU: CpaBHUBATbh HEHACIIEJCTBEHHYIO
HEHACJIeICTBEHHAsI U HACJIEJICTBEHHAs. | H3MEHYUBOCTh C HACIIEICTBEHHOM.
JleMoHCTpanuu [TpuBOIUTH IPUMEPHI KAYECTBEHHBIX U
Tabauikt u cxembl: «Buabt KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHUYHUBOCTI. OpPraHu3MOB, IPOSIBICHUN
O0opynoBaHue: )XUBbIC U repOapHbIE | y OPraHU3MOB HEHACIIEICTBEHHOM U
AK3EMIUISIPbl KOMHATHBIX PACTEHUI; HACJIEICTBEHHON N3MEHUYUBOCTH
pucyHnku (pororpadun) )KUBOTHBIX

C Pa3JIMYHBIMH BUJIAMH U3MEHYUBOCTH

13.2 | MoaudukanmoHHas 2 MoaudukannoHHas 3MEHYUBOCTb. PackpeiBaTh coneprkaHre TEPMUHOB U
M3MEHYHUBOCTh Ponb cpenst B popmupoBanumn MOHATHI: MOIU(DHUKAITMOHHAS, UITH

MOIU(PUKAIUOHHON H3MEHYUBOCTH.
Hopwma peakuuu npusHaka.
BapuanuoHHbIl psil 1 BapUalMOHHAS
kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKATMOHHON H3MEHYMBOCTH.
JdemoHcTpanumn

TabauIIel U CXeMBbI:
«MoaundukarmoHHass U3MEHIUBOCTHY.
O0opynoBaHue: XUBbIC U TepOapHbBIC
HK3EMILISAPbI KOMHATHBIX PACTCHUMN;
pucyHk# (potorpaduun) KUBOTHBIX

dbeHoTunMYECKasi, U3MEHUYUBOCTD,
BapUaHTa, BApUALIMOHHBIN s,
BapuallMOHHAs KpUBasi, HOpMa
peaKuny IpU3HaKa,

MOAU(HUKAITUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(DUKAIUOHHON U3MEHYUBOCTH.
[Toka3bIBaTh pOJIb YCIOBHUM BHEIIHEN
cpeabl B Pa3BUTHUH MOAU(PUKAITMOHHON
VW3MEHUYHUBOCTH Y OPTaHU3MOB.
Crpouth BapuallMOHHBIE PSJIBI U
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C MpuMepaMu MOIU(PUKALNOHHOM
U3MEHUYUBOCTH.

JlaGoparopHasi padorta
«HccenenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKALUOHHON U3MEHYUBOCTH.
[TocTpoeHune BapuallOHHOIO psija U
BAPUALMOHHOU KPUBOW»

rpauk KpuBOH HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JINYHBIX OPraHU3MOB

13.3 | 'eHoTunuueckas I'eHoTUNIMYECKasi U3MEHUYUBOCTb. PackpeiBaTh copepxanre TEPMUHOB U
U3MEHUYUBOCTb. CBolicTBa Fr€HOTUITMYECKOM MOHSATUN: KOMOWHATHBHAS
KombOunaTuBHas WU3MEHYMBOCTU. BUIbI TEHOTUITMYECKON | M3MEHYUBOCTh, MYTaIIMOHHAS
U3MEHUYUBOCTh U3MEHYMBOCTH: KOMOWHATHUBHAS, W3MEHYUBOCTh, KOMOWHAIIUYU, MY TaIIHH.

MyTallMOHHAas. XapakTepu30BaTh CBOMCTBA
KomMOnHaTuBHAs U3MEHYUBOCTD. F€HOTUINYECKON N3MEHYNUBOCTH.
Mei103 1 1T0I0BOM ITPOLIECC — OCHOBA OnuceiBaTh MEHO3 M TTOJIOBOM MPOIIECC
KOMOWHATUBHON N3MEHYNBOCTH. KAaK OCHOBY MPOSIBIICHUS] Y OPTaHU3MOB
Ponbp koMOMHATUBHOW U3MEHYUBOCTU KOMOMHATHUBHOW M3MEHYHUBOCTH.

B CO3/IaHUU T€HETUYECKOTO [Toka3pIBaTh HA KOHKPETHBIX IPUMEPAX
pazHooOpa3usi B mpejeaax 0JHOTO POJIb KOMOMHATUBHON U3MEHUMBOCTHU
BU/JIA. B CO3JaHUU T€HETUYECKOTO
JdemoHcTpanumn pa3zHooOpa3usi OPraHu3MOB B Mpeesiax
Tabauiel u cxembl: «kKoMOUHATHBHAS | OJTHOTO BUJA.

U3MEHUYHUBOCTHY», «Meno3y, CpaBHUBATh TEHOTUITUYECKYIO
«Onno10TBOPEHUE» M3MEHYMBOCTH C MOAU(DUKAIMOHHON

13.4 | MyTtanmonHas MyTanmoHHass "3MEHYUBOCTb. Buabl PackpeiBaTh copepkaHne TEPMUHOB U
M3MEHYHUBOCTb. MyTallli: TEHHbIE, XPOMOCOMHBIE, MOHATUI: MYTalluH, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHomHble. CLIOHTaHHBIE U nepecTporiku (adbeppaiun),
MYTalMOHHOTO WHYLIUPOBAHHBIC MyTAIlUU. SIIepHbIE | OJUIUIOWIUS, AHCYTIJIOUIUS, MyTaHT,
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nporecca.
OIUreHeTuKa

Y IATOIIA3MATUYECKUE MYTAIINU.
ComaTnueckue U MojoBble MyTaIlUU.
[IprunHBI BOBHUKHOBEHUSI MyTaLlUU.
MyTareHsl 1 uX BIUSHUE

Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO MpOoIecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICJCTBEHHOM N3MECHUMBOCTH
(H.W. BaBuioB). BaesinepHas
W3MEHUYMBOCTH 1 HACJIEJICTBEHHOCTb.
Onueenemuka u 3nU2eHOMUKA,

POJIb INUSEHEeMUUeCKUX paxmopos

6 HACNeO0B8AHUU U UBMEHYUBOCTNU
(enomunuueckux npu3HaKos

Y OpP2aHU3MO8.

JdeMoHCcTpanuu

[Toptpersi: I'. Jle @pus, B. MoranHces,
H. U. BaBunos.

Tabuunel ¥ cxeMbl: «I'eHeTHYeCKHuE
3a00JIEBaHHUS YEIOBEKaY, « BUIbI
MYTaI».

O0opynoBaHue: )KUBbIE U TepOapHBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUM;
pucyHku (pororpadum) >KUBOTHBIX
C pa3IUYHBIMHU BUJIAMU
W3MEHUYHUBOCTH.

MYyTareHsl.

IIpuBOAUTE IPUMEPBI MYy TALIUM,
BCTPEYAIOIINXCS Y PA3HBIX OPraHU3MOB.
KnaccuduumpoBats MyTanuu

IO pa3HbIM OCHOBAHUSIM.

Pa3nuuaTh Ha U300paxeHus X (cxemax,
Ta0JIMIIaX) TeHHbIE MYTAIIUH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BU/JIOB: JIEJICLIUH, TYTUIMKALNH,
TPaHCJIOKAllU1, HHBEPCUU; TEHOMHBIE
MyTalHU.

CpaBHUBATh MEXy COOON MyTaIlu
pPa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYUBOCTH.
Ha3zpIiBaTh MpUUUHBI MyTalUH,
BBISIBJISITh UICTOYHUKHU (aKTOPOB-
MYTareHOB B OKPYXKaroIlIe cpeie
(KOCBEHHO).

[TpuBoauThH HOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PAIOB U
HACJICICTBEHHOW U3MEHUYUBOCTH

H. 1. BaBunoBa u 000CHOBBIBaTh €r0
3HAYEHME I PAKTUKH CEIIBCKOTO
X0351MCTBa
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IIpakTHyeckas padora
«MyTtanuu y 1po30¢uisl (Ha TOTOBBIX

MUKpOTpEnapaTax)»
HToro gacoB 1o teme 6
14 | Tema «I'eHeTHKA Y€/ I0BEKa»

14.1 | I'eneTHKa 4egoOBEKA. 3 Kapuotumn uenoBeka. Mexaynapoanas | PackpeiBaTh copepikaHue TEPMUHOB U
MeToib mporpaMmMa MCCiieIOBaHUsI TeHOMA MOHSITUI: CEKBEHUPOBaHUE, KapTa
MEIUITMHCKON yeoBeka. MeTo bl U3y4eHHsI TCHETUKH | XpPOMOCOMBI, IPOOAH/I, HACIIEICTBEHHBIE
FeHETHKH YyeJIOBEKA: TeHEAJIOTMYECKHH, 0oJie3Hn (MOHOTCHHBIC, TTOJTUTCHHEIC,

OJIM3HEIOBBIN, IUTOICHETUYECKHH,
MOMYJISIIMOHHO-CTATUCTUYECKU I,
MOJICKYJIIPHO-T€HETUYECKHUM.
CoBpeMeHHOE OlpeIeICHUE TEHOTHUIIA:
MTOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITUPOBAHUE, B TOM YHCJIE

¢ noMoieto [1IP-ananu3a.
HacinencrBennsie 3a00J1eBaHUs
yeJioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yeioBeka. bone3nu

C HACJICJCTBCHHOM
MIPEPACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON IT'€HETUKH

B MIPEJOTBPAIIECHUY U JICUEHUUN
FeHETUYECKHX 3a00JIEBaHUI YEJIOBEKA.
MeauKo-reHeTUIECKOe
KOHCYJIbTUpOBaHuE. CTBOJIOBBIC
kiaeTku. [loHATHE «T€HEeTHYECKOTro

Te€HHBIE, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYJIbTHPOBAHUE,
JIOpOJ0Bast TUArHOCTUKA, AaMHUOLIEHTES.
[lepeuncnsaiTb 0COOEHHOCTH HU3yUEHHUS
TE€HETUKH YEJIOBEKA U METObI
MEJIULIMHCKON T€HETUKHU.
XapakTepu30BaTh METOIbl U3yUEHUS
IE€HETUKH YeJIOBEKa (r€HealornuecKui,
OJIM3HELOBBIN, IINTONCHETUYSCKHI,
MOJIEKYJISIPHO-T€HETUYECKHU,
MONYJIAIIMOHHO-CTATUCTUYECKHIN).
OnuceIBaTh 1ENH, 33a4U U
JOCTHKEHUS MEXKIyHAPOTHON
nporpaMmbl «I'€HOM ueoBeKay.
Paznuuars Ha M300pakeHUSIX (CXeMax,
Ta0IMIAX) KapThl XPOMOCOM
(renetuueckue, puznyueckue,
CHKBEHCOBBIE).
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rpy3a». DTUYECKHUE ACTIEKTHI
UCCIIeIOBaHUl B 00J1aCTH
PENAKTUPOBAHUSA TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue pakTOpbl MOBBIILIEHHON
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pr3nyeckoMy U XUMHUYECKOMY
3arpsA3HEHUIO OKPYKAOLIEN CPEBI.
I'eneTnyeckas npenpacnoaoKeHHOCTh
YEJI0BEKa K MaTOJIOTUsIM.
JdemoHncTpanuu

Tabauiet u cxemsbl: «Kapuortur
4eJI0BeKa», «MeTobl H3yueHus
TeHETHKH YeJI0BeKay, «I 'eHeTnyeckue
3a00JIeBaHUs YETIOBEKA.
IIpakTuyeckasi padora
«CocTaBJIEHHE U aHAJIU3 POAOCIOBHON

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIpe/ICIICHHsI TECHOTHITA OPTaHU3Ma.:
MOJITHOTEHOMHOE CEKBECHHUPOBAHHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomouipro I11[P-ananuza.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeJI0BEKA U 3a00JIEBaHUS
C HacjleJICTBEHHOM
MIPEIPACIIONIOKCHHOCTHIO.
CpaBHUBATh TCHHBIC, XPOMOCOMHBIC
00J1e3HM YeJIOBEKa U 00JIE3HU

C HacCJICACTBECHHOM
MIPEAPACTIONOKEHHOCTBIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
HAacJIeICTBEHHBIMH 3a00JIEBAaHUSIMU

YeJI0BEKA U UX T€EHETHYECKOU OCHOBOM.

OOOCHOBBIBAThH 3HAYECHHUE MEIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHUSA
B MIPEJOTBPAIICHUHN U JICYEHUU
HAaCJICJICTBEHHBIX 3a00JIeBaHH I
YyeJI0BeKa

Htoro yacos no teme 3
15 | Tema «CeJiekniusi OpraHu3MoB))
15.1 | OcHOBHBIE TTIOHATHS 1 JlomecTuKanus U CeIeKIusl. PackpsiBaTh coziep>kaHHE OCHOBHBIX

CCIICKIINH

3apokIeHUE CENCKIINU U
JIOMECTHUKAIUU. Y YCHHE
H.A. BaBunosa o LlenTpax

TOHSITUM: CEICKIMS, JOMECTUKAIIMS,
MIPUMUTHBHAS CEJIEKIIHUS,
KOMOMHATUBHAs CEJIEKITUs, COPT,
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IPOUCXOXKIEHUS U MHOT00Opa3us
KYJIbTYPHBIX pacTeHui. Pomip cenexkuun
B CO3/IaHUM COPTOB PACTEHUI U MIOPOA
XKUBOTHBIX. COpT, MOpPOJA, IITAMM.
3aKOH TOMOJIOTHYECKUX PSII0OB

B HACJIEJICTBEHHOW N3MEHYMBOCTH
H.W. BaBusnosa, ero 3HaucHuE

JUTS CEJIEKITMOHHOM paOOTHI.
JdemoHncTpanuu

[loprpeter: H. . BaBunos,

N. B. Muuypum, I'. /1. Kapneuenko,
IT. II. JIykesinenko, b. JI. Actaypos.
Tabmuiel u cxeMbl: «LleHTpbI
MPOUCXOXKIEHUSI U MHOT00Opa3us
KYJbTYPHBIX pPACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICICTBEHHOU U3MEHUYNUBOCTI.
JlaGopaTopHasi padora
«/3yuenue copToB KyIbTYPHBIX
pacTeHuii U NopoJ JOMAIIHUX
YKABOTHBIX»

opoJja, ITaMM.
[TepeunciisiTh OCHOBHBIE HTAIIbI
Pa3BUTHS CEIIEKIIUM KaK MPoIecca U
HayKH.

XapakTepu3oBaTh COACPKAHUE YUCHHUS
H. W. Basuinosa o Llentpax
MIPOUCXOXKCHUS U MHOTO0Opa3us
KYJIbTYPHBIX PACTCHUIA.

[Toka3biBaTh LIeHTpHI MPOUCXOXKACHUS U
MHOT'000pa3usi KyJbTYPHBIX PAaCTCHUHN U
[{eHTpbl TOMECTUKALIUU TOMAITHUX
KMBOTHBIX HAa KapTe MUPA, CBSA3HIBATH
UX MECTOTIOJIOKEHUE C OYaraMmu
BO3HUKHOBEHUS JIPEBHEUIIINX
[UBWJIN3AIAHN.

CpaBHHMBATH COPT, MOPOAY, HITAMM

C BUJAMH-POANYAMMU.

OO60CHOBBIBATH 3HAUEHHUE 3aKOHA
TOMOJIOTHYECKHUX PSJIOB B
HACJIEICTBEHHON N3MEHYNBOCTH

H. 1. BaBuioBa a1 CeeKIMOHHOU
paboTHI.

OnuceiBaTh NEPCHEKTUBBI
JIOMECTUKALMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTE€HUH, TIOPOJ
JIOMAIIIHUX )KUBOTHBIX U ITAMMOB
MHKPOOPTaHU3MOB
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15.2

MeToabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCITOJIL30BaHUC
FeHETUUECKHUX

pecypcoB

Mertonbl CEeNeKIMOHHON PadOTHI.
HckyccTBeHHBIN 0TOOpP: MaCCOBBIN U
WHJMBUTYaJIbHBINA. DTaIbl
KOMOUHAITMOHHOM CENEKITNH.
HcneiTanue nponsBoauTesnen

1o ToToMcTBYy. OTOOp 1O TeHOTHUITY

C IOMOUIBIO OIIEHKH (peHoTumna
MOTOMCTBA U OTOOP IO TEHOTUITY

¢ nomouieto ananusa JJHK.
HckyccTBeHHBINM MyTareHes3 Kak MeTO/l
CEJICKIITMOHHOW pabOTHI.
PamuannoHHbIN 1 XUMWYECKUN
MyTareHe3 Kak MICTOYHUK MYTallHii

y KyJIbTYpPHBIX (POPM OPTaHU3MOB.
Hcnonp30BaHne r€HOMHOTO
pPENAaKTHPOBAHUS U METO/IOB
pekomOuHauTHBIX JIHK nis monyuenus
MCXOJIHOT'0 MaTepHalia JJjsl CeJEKINU.
[ToyueHre moNUIIONUIOB.
BuyTtpuBugoBas rubpuan3anus.
Bin3KopoICTBEHHOE CKpEIIUBaHHUE,
wi nHOpuauHT. HepoactBennoe
CKpENIMBaHUE, WIH ayTOPUIUHT.
['eTepo3uc u ero NpUYMHBI.
Hcnonp3oBanue rereposuca

B ceniekunu. OtnanéHnas
rubpunuszanus. [Ipeogonenue

PackpsiBaTh cojiep:KaHue€ TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBIN 0TOOP,
MIPOU3BOUTEIH, IKCTEPHED,
0JIM3KOPOICTBEHHOE CKpPEIMBAHUE, WIIH
WHOPUAMHT, HEPOJCTBEHHOE
CKpeIIMBaHUE, WIN ayTOPUANHT, YACTasI
JMHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HMCKYCCTBEHHBIN MyTareHes, (akTopbi-
MyTareHbl, MOJUTIION/IbI, OTTIEHHAS
rudbpun3aIs, CCKBeHUPOBaHHE.
XapakTepu30BaTh OCHOBHBIC METO/IbI
CEJIEKLIMM PACTEHUI U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp U
TUOPUIU3AITHIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIN
0TOOp C UHANBUAYATBHBIM, MTOKA3bIBAThH
UX 3HAYEHUE JIJISl CENIEKIUU
KyJbTYPHBIX PACTEHUN U IOMAIIHUX
KUBOTHBIX.

[IpuBOaUTH KOHKPETHBIE TPUMEPHI
OTNIaJIEHHON TMOPHUIN3ALIUN B CEIIEKIIUU.
OnuceiBath onbIT I'. [[. Kapneuenko

10 TIPEOAO0JICHUIO OECIIIOAMS
MEKBHJIOBBIX THOPHUIOB.

Paznuuars Ha U300pakeHUSIX (CXeMax,
Ta0JUIaX) y OTACIBHBIX
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OecIuioIust MEXBUOBBIX THOPHUIOB.
JloCcTr)KEeHUs CEeJIEKIUU PACTEHUN U
KUBOTHBIX. «3€1E€HAs peGoIIOYUsLY.
CoxpaHeHUE U U3yUYEHUE TEHETUUECKUX
pPECYPCOB KYyJIbTYPHBIX PACTEHUM U UX
JUKUX POMYEH JJIs1 CO3/1aHUS HOBBIX
COpPTOB U THUOPHUIOB
CEIIbCKOXO03IMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasienue
2eHEeMUYeCKUMU pecypcamul
CeNbCKOXO3SUCMBEHHbIX U
NPOMbBICIOBBIX HCUBOMHBIX 8 YEJISIX
VAVHULEHUSL CYWYeCBYIOUWUX U CO30AHUS
HOBbIX NOPOO, IUHUIL U KPOCCO8, 8 MOM
yucse ¢ NpUMeHeHUuem CO8PEMEHHbIX
MeMO008 HAYUHBIX UCCIeO08AHUL,
nepeoosvix uoell U NepcneKmueHbLx
MEexXHON02U.

JdemoHcTpanumn

Iloptpetsl: H. U. BaBunos,

N. B. Muuypumn, I'. JI. Kaprieuenxo,
H. bopnoyr, 1. K. benses.

TaOuunel U cxeMbl: «MeToabl
cenekuumny, «Otmanéunas
rubpuau3anusy, «MyrtareHesy.
JlaGoparopHasi padora

«3yyeHne MEeTO10B CEJICKIIUU

MpEICTaBUTENIE KOHKPETHOI'O COPTa U
MOPOJBI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMBIE YEJIOBEKY.
XapakTepu3oBaTh POJIb CEIEKIUN

B 00€CTIEUeHHUH MPOJOBOJILCTBEHHON
0e30IMacCHOCTH YEJI0OBCYECTBA.
[IprBOIUTE KOHKPETHBIE IPUMEPHI
JIOCTUKEHUH CEJIEKIIMU KYJIbTYPHBIX
PAaCTEHHUM Y IOMAIIHUX >KUBOTHBIX

B Poccun
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pacTeHUN»

IIpakTHyeckas padora
«IIpuBHUBKa pacTeHUN».
IKeKypcusi «OCHOBHBIE METOMIBI U
JNOCTHKECHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (HA CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN YYaCTOK,

B TEIJIMYHOE XO3SICTBO,

B JIaDOpaTOPUIO arpOYHUBEPCUTETA WU
HAy4YHOTO LICHTPA)»

Hroro vacoB no teme 4
16 | Tema «bHOTEXHOJIOTMSI M CHHTETHYECKASI OMOJTOTH D)
16.1 | buoTtexHoorus Kak 1 OOBEKTHI, UCTIOJIb3yEMbIE PackpeiBaTh copepkaHue TEPMUHOB U
HayKa ¥ OTpaciib B OMOTEXHOJIOTHH, — KJICTOUHBIE U MOHSATHN: OMOTEXHOJIOT S,
IPOM3BO/ICTBA TKaHEBBIE KYJIbTYPBbL, TpaguIIMOHHAs OMOTEXHOJIOTHS,

MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
TpanumuonHas OMOTEXHOJIOTHS:
xJIe00meueHne, moayueHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BHUHOJIeIMEe. MUKPOOHOIOTHICCKHIMA
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYSCKUX TEXHOJIOTHM.
[Tpou3BoicTBO OeIKa, aMHHOKHUCIIOT U
BUTAaMHHOB.

JdemoHcTpanuu

Tabaunb! U cxeMbl: «Vcrmonp30Banue

MUKPOOHOJIOTHYECKUI CUHTE3,
MUKPOOHOJIOTUIECKAST TEXHOJIOTHSL.
[lepeuncnsaTh HanpaBICHUS
OMOTEXHOJIOTUH; 1IETTU U 3a]1a4H,
CTOSILIIAE TIEepe]] OMOTEXHOJIOTHUEH.
XapakTepu3oBaTh OOBEKTHI,
WCIIOJIb3yeMbI€ B OMOTEXHOJIOTHH, —
KJIETOYHBIE ¥ TKAHEBHIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOIBI
TPAAUIIMOHHON OMOTEXHOIOTHUU U
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MUKPOOPTaHU3MOB B ITPOMBIILICHHOM
IIPOU3BOJICTBE.

JlaGoparopHasi padorta

«M3yueHue oObEKTOB
OMOTEXHOIOTUM.

IIpakTHyeckas padora
«ITonyyeHne MOJTOYHOKHUCIIBIX
MIPOJTYKTOBY.

Ikckypeus «buorexnonorus —
Ba)KHEHIIIasi MPOU3BOAUTENbHAS CHUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTMYECKOe
IIPOU3BOJICTBO )»

TOCTIKEHUS MUKPOOMOJIOTUYECKOM
TEXHOJIOTHH.

OO00CHOBEIBAThH 3HAYECHUE
OHMOTEXHOJIOTUH

JIIS CEIIbCKOXO3SMCTBEHHOTO
TIPOU3BO/ICTBA

16.2

OCHOBHEIE
HaIpaBJICHUS
CUHTETUYECKOM
OHoJIOTHHI

Co3nanue TEXHOJIOTUN U
WHCTPYMEHTOB II€JICHANPABICHHOTO
M3MEHEHUS U KOHCTPYHPOBAHUS
T€HOMOB C IEJIBIO TTOJTyUYEeHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
coZepKallX HE BCTPEUAIOLIHUECS

B IPUPO/Ie OMOCUHTETUYECKHE MY TH.
Knerounas naxenepusi. Meto bl
KYJIbTYPBI KJIETOK U TKAHEW paCTeHUH U
*)UBOTHBIX. Kpnobanku. ComaTuaeckas
THOPHUIM3AIHAS M1 COMATHICCKHAM
smOpuorenes. Mcrons3oBanue
TaryIoMJI0B B CEJICKIIMU PACTCHUM.
llonyuenue MOHOKIOHANbHBIX AHMUMEIL.

PackpsiBaTh coziep:kaHie TEPMHUHOB U
MOHSATUI: KJIETOUHAS] UHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO/
KYJIbTYPBI KJIETOK Y TKaHEH,
TOTUIIOTEHTHOCTb, IIIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOXXEHHUE PACTEHHM, COMAaTUYECKas
ruOpUIN3aIns, TaIUION b, THOPUIOMBI,
MOHOKJIOHQJIBHBIE U MOJUKIOHAJIbHbBIE
AHTUTEJIA, METOJ TPAHCIUIAHTALUU SJIED,
KJIOHHPOBAHUE.

XapakTepru3oBaTh OCHOBHBIE
HaIpaBJIEHUS] CHHTETUYECKON
OunoJioruu.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKTIOHATIbHBIX aHMUmMeN

6 meouyune. VICKyCCTBEHHOE
OIUIOIOTBOpEHUE. PEeKOHCTpyKIMsA
SMIEKIIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTO/ TpaHCIJIaHTALlUU
Aaep KIeToK. Texnonoeuu
0300po8eHUsl, KYIbMUBUPOBAHUS U
MUKPOKIOHATbHO20 PA3MHONCEHUSL
CeNbCKOXO03AUCMBEHHBIX KYJIbMYP.
JdemoHncTpanuu

Tabauiet u cxembl: «Knetounas
VHXXCHEPHSI»

OnurceiBaTh HA KOHKPETHBIX TPUMEpax
METObl KJIETOUHON NHKEHEPHH.
[IpuBOAMTH MPUMEPHI UCTIOJIb30BAHHUS
MOHOKJIOHAJIbHBIX U MOJUKIJIOHAJIBHBIX
AHTUTEN B MEJIULINHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKOMN
OMOJIOTUY ISl CEJIbCKOTO XO35UCTBA U
MEIULINHBI

16.3

XpoMoCcoOMHas 1
TE€HHasl UHKEHEpUs

XpOMOCOMHAas U T€HHAsI UHKEHEPUSI.
HckyccTBEeHHBINM CUHTES T'€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHHK. Coz0anue mpamnceennwvix
opeanuzmos. JIoCTKeHus u
IIEPCIIEKTUBBI XPOMOCOMHOM Y T€HHOU
WHXXEHEPUU. DKOJIOTUYECKUE U
ATHYECKHE TPOOIEMbl TEHHOU
VHXEHEPUHU.

JdemoHcTpanumn

Tabmauiel u cxembr: «['eHHas
WHKEHEPUS»

PackpbiBaTh coziepKaHu€ TEPMUHOB U
MOHSATUI: T€HHAsI UHKEHEPU,
PECTPUKLIMOHHBIE SHJIOHYKJIE€a3bl
(pecTpuKTa3bl), JUMKHAE KOHIIBI,
MJ1a3MUIbl, PECTPUKIUS, JINTUPOBAHMUE,
TpaHchopMaIusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOIU(PUITUPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METO/IbI PENIPOAYKTUBHOTO
Y TEPaneBTUYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
T€HETUYECKOU MHKCHEPHUH.
XapakTepu30oBaTh JOCTUKEHUS TE€HHOU
WHXEHEPUHU.
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O1eHnBaTh PKOJIOTHYECKUE U
ATUYECKUE MPOOJIEMbI KJIOHUPOBAHUS U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI Pa3BUTHS XPOMOCOMHOM
Y TEHHOU UHXXEHEPUU

16.4

MeauuuHckue
OMOTEXHOJIOTUNA

MenuiuHckre OMOTEXHOJIOTUH.
Ilocmeenomnasn yugpposas
meouyuna. I1[P-ouacnocmuxka.
Memabonomnulii ananus,
2EHOYEHMPUYECKUL aHaNU3
npomeoma uenosexa 0/ OYeHKU
COCMOANHUSA €20 300POBbSI.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus 01 pazpabomru
@DYyHOAMEHMATLHBIX OCHOB
MEOUYUHCKUX MEeXHON02UU, CO30AHUs
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHOI02ULL MPEXMEPHO20
ouonpunmunea u cxagpponrounea
0J151 peuterus 3a0ay
NepCOHANUSUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeEIbiO
obecneuenuss KOMOUHUPOBAHHOU
s3awumuol om 6030youmeneii OPBH,
VCMAaHo8AeHUe MONEKYIAPHBIX
MEXaAHU3MOo8 YHKYUOHUPOBAHUS]

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUI: MEAULIMHCKAs
OMOTEXHOJIOTHS, METAOOJIOMHBII
aHaJli3, TEHOLCHTPUUECKUI aHAJIN3,
MEePCOHAIM3UPOBAHHASI METUIIMHA,
pereHepaTuBHAs MEIUIMHA.
XapaKkTepu30BaTh METObI
MEeTa00JIOMHOTO ¥ T€HOIIEHTPUUECKOTO
aHaJIn3a; UCTIOJb30BAHUE CTBOJIOBBIX
kieTokK; [ILIP-mrnarnocTuky; TapreTHyro
TEpaIuio paxka
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PHK:-cooepoicawux eupycos,
8bI3bI8AIOUUX OCODO ONACHbBIE
3a0071e8aHUsl 4eNl08eKa U HCUBOMHBIX

Hroro yacos mo teme 4
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 102

YACOB IIO I[TPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [Iporpammuoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOTr 0 npeamera

Tema «3apo:kaeHne U pa3BUTHE IBOJTIONMOHHBIX NPEACTABJICHUI B OMOJIOTMH»

DBOJIIOIIMOHHAS
teopus Y. /lapBuHa

1

DBostonioHHas teopust U. JapBuna.
[Ipennochiiku BOSHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4Has
nestesbHOCTh Y. J[lapBHHAa.
JdemoncTpanuu

IMoptpetsl: Apuctotens, K. JIunuei,
K. b. Jlamapxk, 3. K. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabauiel u cxembl: «CructeMa KUBON
npupoasl (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHuzm
dbopMupoBaHUS MPUCTIOCOOTICHUN

Yy PAaCTEHHUM U KUBOTHBIX

(mo Jlamapky)», «KapTa-cxema
MapuipyTa nyremectsus Y. Jlapsunay,
«Haxonku Y. JapBuna

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUN: KPEalluOHU3M, BH/I,
cUCTeMaTuKa, OMHapHAas HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1accu(pUKaIUu OPTraHu3MOB,
HUCTOPUYECKUM METO/I, TAPBUHH3M.
XapaKTepu30BaTh B3IJIS/bI
ApuctoTens, Omnenokia, Jlykpeuus
Kapa, /I>x. Pes Ha pa3BuTHe KUBOU
MIPUPOJIBI.

OuenuBath Bxiag K. JInnnes

B pa3BUTHE OMOJIOTHH.

CpaBHUMBaTH B3IJISbI HA BUJ U
sposronuio K. Jlunues, K. b. Jlamapka
u Y. Jlapsuna.

Kputnuecku oneHuBaThH
KpEalMOHUCTCKUE B3IJISIAbI HA )KUBYIO
MIPUPOAY.

[lepeyucnsTe KyJabTypHO-UCTOPUUECKHUE
Y €CTECTBEHHO-HAYYHbIE MPEINOCHUIKA

101




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

MIOSIBJICHUSI DBOJIIOLIMOHHON TEOpUU

Y. lapsuHa.

OnuceIBaTh poJIb UCTOPUUYECKOTO
METOA.

M3marath CyIHOCTb SBOJTIOLMOHHOM
teopun Y. JlapsuHa.

Ha3zbiBath ocHOBHBIE (haKkThl OMOTpadun
Y. JlapBrHa U dTaIlbl CO34aHUs UM
ABOJIFOLIMOHHOU TEOPUHU

1.2

JIBHKyIM€ CUJIBI
YBOJIIOIIMU BUIOB
o Y. Jlapsuny

JIBMOXKYIIIE CUITBI SBOJTIOIIMH BHJIOB
no Y. JlapBuny (BblcOKas
UHTEHCUBHOCTH Pa3MHOKEHHUSI
OpraHU3MOB, HACJIEJICTBEHHAsS
U3MEHYUBOCTH, 00phOa

3a CyIlleCTBOBAHHE, €CTECTBEHHBIN U
HUCKYCCTBEHHBIH OTOOD).
JdeMoHcTpanuu

[loprper: Y. [lapBuH.

Tabauitel u cxembr: «PopMbl 60PHOBI
3a cymiectBoBaHue, «[lopomabl
rony0ei», «MHoroobpasue
KyJIbTYPHBIX ()OPM KAITyCThI»,
«ITopoibl TOMANTHUX KUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. apBuny)», «Cxema
COOTHOIIICHUS JIBIKYIIHX CHIT
HBOJTIOTTHI

PackpbIBaTh cojiepkaHue TEPMHUHOB U
TIOHSTHI: HACJICJICTBEHHOCTD,
W3MEHUYMBOCTh, HCKYCCTBEHHBIN 0TOOD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3znarath CyliHOCTb YYEHUS

Y. JlapBrHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepu30BaTh JBUKYIINUE CUITBI
HBOJIIOIMH BUOB 10 JlapBUHY.
[TpuMeHsATh 3HaHMSI O IBIDKYIINX CUIaX
HBOJIIOIMH BUOB 110 J[apBUHY

JU1s1 00BSICHEHHSI MHOTOOOpa3us BUIOB,
MOPOJI TOMAIITHUX KUBOTHBIX H COPTOB
KyJIbTYpPHBIX PACTCHHIM

102




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

1.3 | ®opmupoBanue 1 OdopmileHHe CUHTETUYECKON TEOpUU PackpsIBaTh coepkaHne TEPMHUHOB U
CUHTETUYECKOU spomonuu (CTD). HelitpanbHas IOHATUM: TapBUHU3M, MYyTal1H,
TEOPUU IBOJIOLINHU Teopus 3Bostonnu. CoBpeMeHHas MYTallMOHHBIN MPOLECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBSCHITH MPUUMHBI KpU3HUCA
3HaYEHHE IBOJIIOLIMOHHON TEOPUU JapBUHU3MA.
B ()OPMHPOBAHUU €ECTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTh
HAy4YHOU KapTUHBI MUpAa. TpaHchopMaluK TapBUHU3MA
JdemoHcTpanumn B CUHTETUUYECKYIO TEOPUIO IBOJIOLUU
IMoptpetsl: C. C. UeTBepHKOB, (CTD).
. W. Imaneraysen, k. Xonneis, W3narats ocHOBHBIE onoxenus CTD.
J1. K. bensies. OuenuBath Bkaan I'. [le @pusa,
Tabanib! 1 cxeMbl: «OCHOBHBIE C.C. YeTBepukonBa,
MTOJIOKEHUSI CHHTETUYECKOU TEOPUH N. U. llImaneraysena, /. K. bensiea
ABOJIIOIIANY B hopmupoBanue CTD.
OuennBath 3HaueHue CTO
B (hopMHUpOBaHNM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa
Htoro vyacos no teme 4
2 | Tema «MUKpPO3BOJIOLNS U €€ Pe3yJIbTAThD)

2.1 | Dransr 3 [Homynsiiust Kak 3J€MeHTapHast PackpsiBaTh coziepKaHU€ TEPMUHOB U
3BOJIFOLIMOHHOIO eauHuLa 3BooUd. COBPEMEHHBIE MOHSATUN: MUKPO3BOJIIOLINS,
rpouecca: METOJbI OLIEHKU T€HETUYECKOTO MaKpO3BOJIOLMS, MyTalliU, OMYJISIIUA,
MHUKPO3BOJIIOLUS U pazHo00pasust M CTPYKTYPhI KOMOMHAIIMU T€HOB, TeHO(OHI,
MAaKpPO3BOTIOLIUSL. nomyssiui. M3smenenue renodonga AJIEMEHTAPHOE ABOJIOLIUOHHOE SIBIICHUE.
[onynsiuus — NOMYJIALIMYI KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOIIOLUIO KaK
3JeMEeHTapHas ABOJIIOLIMOHHOE SIBICHUE. 3aKOH ATaI MOSIBJICHUS NPUCTIOCOOIECHUN U

CAHNHHUIIA 3BOJIOII NN

TCHCTUYCCKOI'O paBHOBCCHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaiinGepra.
JdemoncTpanuu

Tabauiel v cxembl: «MyTanuoHHas
U3MEHYUBOCTBY, «llonmyannonHas
CTPYKTypa BUIa», «CXeMa MPOSIBICHUS
3akoHa Xapau—BaiinGepray.
JlaGoparopHasi padorta

«BblIsiBIIEHHE U3BMEHUYUBOCTH Y 0cOOei
OJIHOTO BUAA»

XapakTepu30BaTh MOMYJSILUIO KaK
AIEMEHTAPHYIO €IMHUILY SBOJIIOLINH.
IlepeunciaTh NPU3HAKU UICATIBHON
MOMYJIAINU U OOBSICHATH YCIOBUS
BBITNOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOLIIUECS 3HAHUS

JU1s1 OOBSICHEHUS IPUYUH U3MEHUUBOCTHU
y ocobOelt 0THOTO BUA

2.2

DneMeHTapHbIe
(akTOpbI IBOTIOINHU

DOnemeHTapHbIe GAKTOPHI (ABUKYIITUE
CHUJIbI) BOTIOLIMU. MyTallMOHHBIN
npouecc. KomOnHaTuBHas
U3MEHYUBOCTh. [[peiid reHoB —
Cly4yaliHblE HEHANPABJICHHBIE
WU3MEHEHHUS YacTOT aJuieien

B nonyJsiusax. I¢ddexT ocHoBaTesl.
Dehhexm 6ymuLiouHo020 20pIbLIUIKA.
CHuoicenue cenemudecko2o
PAa3Ho00pazus: NPUYUHbL U CLeOCNEUS.
IIposenenue s¢hpexma opetigpa 2ernos
8 OONLUUUX U MATLIX NONYTAYUSIX.
Murpanyu. U30s0us Oy JIsaiui:
reorpadudeckas (MpOCTPaHCTBEHHAS ),
ounonorudeckas (penpoayKTHBHAS).
JdemoHcTpanumn

[optpetsl: C. C. YeTBEpHUKOB,

2. Maiip.

PackpriBaTh cojiep:kaHie TEPMHUHOB U
MOHATUM: MYTallMOHHBIN MPOLIECC,
KOMOWHATUBHAS U3MEHYUBOCTD,
NOMYJISIIIUOHHBIE BOJIHBI, Ipeii( TeHoB,
MUTpALMH, U30JIS1Us, TeorpadudecKkas
(TIpocTpaHCTBEHHAs ) U3OJALMSA,
ounosornueckas (pernpoayKTHBHAS)
u3ossinus, 3gp ekt ocHoBarens, dp ekt
OYTBUTIOYHOT'O TOPJIBIIIKA.
XapaKkTepu30BaTh JIEMEHTAPHbBIE
(bakTopsI (IBIKYIITUE CHUIIBI) SBOJIOIUH.
OuenuBath Bkiaja C. C. YeTBepukosna,
3. Maiipa B pa3BUTHE 3BOJIOIUOHHOTO
YUEHUSL.

OOBSACHATH MPUYUHBI HEHAIPABIECHHOTO
JIEVCTBHUSI DJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (DAKTOPOB.

[IpuMeHsITh UMEIOIIMECs 3HAaHUS
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Tabauibl ¥ cxembl: «J{BHKYIIUE CUITBI
ABOJIOLMMNY, «DKOJIOTUYECKAS
M30JISILUSA TIONYJISIIUN CEBAHCKOM
dopenuy, «I eorpaduyueckast U30IALUS
JMCTBEHHUIbI CHOUPCKON U
JIMCTBEHHMUIIBI 1aypCKON»,
«lTonynsaiMOHHBIE BOJIHBI YUCIIEHHOCTH
XUIIHHUKOB U KEPTB»

O JBWKYLIMX CHJIAX BOJIIOLAU
JUTs1 OOBbSICHEHUS PUYMH pa3Ho00pasus
reHo(oHa NOMyJIsIUi OJTHOTO BUA

2.3

EctecTBenHbI
otbop —
HaMpPaBJISIIOIIUN
(haKkTOp IBOIIOLIUH

EcTtecTBeHHBIN 0TOOD —
HaIPaBJISIONIUN (DAKTOP ABOTIOLIHH.
dopMBI €CTeCTBEHHOTO 0TOOpA:
JBIDKYITUHN, CTAOUITU3UPYIOIIHH,
pa3phIBAIONIUN (IU3PYITUBHBIN).
[Tonoroit oT60p. Bo3HHKHOBEHUE U
SBOJIIOLMS COILIMATBHOTO TTOBEACHUS
KUBOTHBIX.

JdeMoHcTpanuu

Ta0uunel ¥ cxeMbl: «Cxema IeiCTBUSA
€CTECTBEHHOTO 0TOOpay, «PopMbl
O0pBOBI 3a CYIICCTBOBAHHEY,
«HpyCcTpraIbHBIN MEJTaHU3M,
«OKuBbIe UCKOTTAEMBIE»

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTUI: €CTECTBEHHBINU 0TOOD,
JBUKYIIANA 0TOOD, CTAOMIM3UP YOI
0TOOp, pa3phIBAIOLINN OTOOP, MOJIOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHbBIN 0TOOD
KaK JBIDKYIIYIO U HAPABIISIONIYIO CUITY
ABOJTIOLINH, €T0 (hOPMBI.

Pa3znuyaTth (GOopMBbI €CTECTBEHHOTO
0TOOpa B MOMYJIALMSIX, TPUBOJIUTD
MPUMEPHI ACHUCTBHUS B TOMYIISIIUAX
¢dbopM ecTecTBEHHOr0 0TOOpA.
OOBSICHATH MPENOCHUIKY JJI TEHCTBUS
JBIKYIIEH U cTabum3upytromei hopm
€CTECTBEHHOr0 0TOOpA.

CpaBHUBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, JAeaTh BHIBOJIbI HA OCHOBE
CpPaBHEHHUSI.
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[TpuMeHATH UMeroTecs 3HaHUS

0 €CTECTBEHHOM OTOOpE

JUTsl OOBSICHEHUS TTPOLIECCOB,
MPOUCXO/SIINX B MOMYJISIIIASIX BUIOB
OpPTaHHU3MOB

2.4

[Iprcnocob61IeHHOCTh
OpraHU3MOB KaK
pe3ynbTat
MUKPO3BOJIIOIINH

[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOIIUH.
BosnukHOBeHUE TTpUCTIOCOOICHMI

y Opranu3mMoB. ApoMop(o3sl U
uauoananTauu. [Ipumepnl
PUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdororuyeckue, punonoruueckue,
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTTOCOOJIEHHOCTH
OpraHU3MOB.

JdeMoHcTpanuu

TabauIIbl ¥ CXEMBbL:
«ITokpoBUTETHCTBEHHAS OKpACKa
AKUBOTHBIX», «IIpenyrnpexnatomas
OKpacKa >KMBOTHBIX,
«Duznonoruueckue aganTanum,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIIbHOCTDY.
OO6opynoBanue: repbapuu pacTeHUM;
KOJUIEKIIUM HACEKOMBIX; Uy4esa NTUIl U
3BEpel C MpUMEpaMM Pa3IndHbIX
IPUCTIOCOOJICHUN.

PackpbIBaTh coqiepikaHue TEpMUHA
MPHUCTIOCOOJICHHOCTh OPTaHNU3MOB
(amamrarust), apomopdos,
U0 1A TaIls.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
PUCTIOCOOJIEHUN OpPraHU3MOB
(Mopdonorudeckue, GU3NOIOTUUECKUE,
OMOXMMUYECKHUE, TTOBEICHUECKHE).
OOBSICHATH MEXaHNU3M BOSHUKHOBEHHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBOoIUTH IpUMEPHI APOMOP(PO30B U
WIMOAJANTAllui Y PACTEHUH U
KUBOTHBIX.

OOBsICHATH pOJTb apoMOp(H030B

B OCBOCHHUH OPTaHU3MaMH HOBBIX CPEJI
oOUTaHMUS.

OOBSICHATH POJIb UNOAIATITAIIAN

B MIPUCTIOCOOJICHHH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XapAKTEP
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
PUMEPHI OTHOCUTEIIPHOCTH aJanTaIlHii.
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JlabopaTopHas padora
«IIpucnocoOaeHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eTIeCO00pPa3HOCThY.
JlaGoparopHasi padora

«3yuenue apoMopo30B 1
UIMOAJANTALlAN Y PACTEHUM U
YKUBOTHBIX)

PackpbIBaTh 3HaUEHUE ABUKYLIUX CHJT
HBOJIIOIMH B (POPMHUPOBAHUU
PUCTIOCOOICHUI

2.5

Bun, ero xpurepuu u
CTpYKTYypa

Bun, ero kputepuu u CTpyKTypa.
JdemoncTpanuu

Tabauiel u cxembl: «Kpurepuu Bugan,
«Buapl-nBoitHuKN», «CTpyKTypa BUaa

B IIPUPOJIEY.
O6opynoBanue: repOapuu pacTeHUN;
KOJUIEKIIMY HACEKOMBIX; Uy4elia MTHIL U
3Bepeil pa3HbIX BUJIOB.

JlaGopaTopHasi padorta

«CpaBHEHME BU/IOB

10 MOP(OIIOTUYECKOMY KPUTEPHUIOH

PackpriBaTh copepkaHue TEPMUHOB U
TIOHATHI: BUJ, KPUTEPUH BUJIA,
noyimMop(pu3M, BUIBI-IBOMHUKH, apeaJl,
AKOJIOTUYECKasl HUIIIA, TTOTYIISIHA,
BUJIOBOM KapHOTHUII, KOCMOIIOJIUTHI,
OHAEMUKH, TTOJABHU/IbI, IKOTHIIHI.
XapakTepu3oBaTh KpUTEPUHU BUA
(Mopdosornueckuii, reHeTUYeCKHuH,
OMOXUMHYECKUH, TeorpauIecKuil,
AKOJIOTUYECKUH, OMOXUMHUIECCKUN ).
OO0BICHATHL HEOOXOIUMOCTH
MCII0JIb30BAHUS BCEU COBOKYITHOCTHU
KPUTEPUEB JIJIs1 ONIPEICIICHUS BUIOBOI
MPUHATICKHOCTH OpPTraHu3Ma.
[TepeuunciisiTe OCHOBHBIE
BHYTPHUBHUIOBBIE TPYIITAPOBKH.
OOBSACHATH IPUUYUHBI CYIIIECTBOBAHUS
MOHO- Y MOJTUTUITUYECKUX BUOB.
CpaBHUBAThH BUIBI 110
MOP(OJIOrHYECKOMY KPUTEPHIO
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2.6

BunooOpa3zoBanue kak
pe3ynabTaT
MUKPOIBOJIOIIHH.
CBs3b
MUKPOIBOIOIUH U
ATHUIEMUOJIOTUN

Bunoo6pazoBanue kak pe3yabTat
MUKPO3BOJTIONUH. M30Ismmst —
KIII0UeBOM (pakTop BUA00Opa30BaHMUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajuionarpuyeckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (TIOJTUTIIIONTU3AIIHS,
rubpuan3zanus). JJmurenpHoCcTh
ABOJIFOIMOHHBIX IPOIICCCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3us.
PoJip 3BOMIONIMOHHOI OMOIOTUT

B pa3paboTKe HayYHBIX METOJIOB
coxpaHeHHs 6uopazHooOpasusl.
MUKpO3BOJIIOHS U KOIBOJIOLIHS
apa3uToB U MX X034€B. MeXaHU3MbI
dbopMHUpOBaHUS YCTOMUUBOCTU

K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI
C HEM.

JdemoHcTpanumn

Tabauitel u cxembl: «CrocoObI
BUI000pa3oBaHus», «I eorpaduueckoe
BUI000pa3oBaHue TPEX BUIIOB
JTAHJBIIIEH, «DKOIOrHYEeCKOe
BUI000pa30BaHNE BUIOB CHHUIDY,
«ITonumnonae! pacrenunity, «KamyctHo-
peIleUHbI THOPUITY.

PackpsiBaTh copep:kaHre TEPMUHOB U
MOHSITUIN: BUI000Pa30BaHKE, U3O0JISIIHS,
KOPBOJIOLIHS.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOINH.
OOBSCHATH POJIb U3OJISIITUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3IMUHbIE CIIOCOOBI
BUJ1000pa3oBaHus (AJJIOMATPHUIECKOE,
CUMITATPUYECKOE).

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
criocobamu.

[TpumeHsTH 3HaHUS CIOCOOOB
BUJI000pa30BaHus ISl 0ObSICHEHUS
MPUYKMH MHOTO00pa3us BUIOB.
OOBsICHATH BOSHUKHOBEHUE
YCTOMYMBOCTHU MATOTE€HOB

K aHTHOMOTHUKAM
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O0opynoBanue: repOapuu pacTeHUN
OJIM3KUX BUJIOB, 0Opa30BaBIINXCS
pa3IMYHBIMU CIIOCOOaMU

Hroro yacos 1o teme 14
3 | Tema «Makpo3BoaouMs U €€ pe3yJibTaThbD»
3.1 | MakposBomtonus. 1 MeTonbl H3yuyeHUs MaKpOIBOJIIOIUH. PackpbiBaTh cosiepkaHie TEPMUHOB U
[TaneonTomornueckue [laneoHTONOrHYECKHUE METOIbI MOHSTHI: MaKpOIBOJIIOIIHUS
METO/bl U3YUCHUS u3ydeHus 3BoJonuu. [lepexonneie (punorenes), nepexoiHbie GOPMBI,
ABOJIIOLIUH ¢dbopMbI U GUITOTEHETUUECKUE PSIIbI (bUITOTCHETUYECKUE PSJIBI,
OpraHHU3MOB. MaJICOHTOJIOT USl.
JeMoHCTpanuu XapaKkTepu30BaTh MaKPOIBOIIOLHUIO KaK
TabauIIbl ¥ CXeMBbL: HAJBUOBYIO 3BOJIIOIIMIO 00pa30BaHUs
«DusoreHeTUYECKUN psij JIOagn, KPYIIHBIX TAKCOHOMUYECKHUX €TUHHII.
«ApxeonTepukcy, «3Bepo3yobie OOBSICHATH 3HAUCHHE
smepb», «Cteronedanby, MaJICOHTOJOTUYECKUX HCCIIEIOBAHUIN
«Punnodute», «CeMeHHbBIC JUTS TIOTTy4eHust (DaKTOB DBOJIOLINH
NAIOPOTHUKN. OpraHU3MOB.
O6opynoBanme: KOJUICKIIUH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repbapuu, MyJIsKH HCKOTIAEMbIX OTHOCSIIITUXCS K TIEPEXOTHBIM (pOopMaM.
OCTAaTKOB OPraHU3MOB Ha3biBaTh IpyIbl OpraHu3MoB,
JJ151 KOTOPBIX BOCCTAHOBJICHBI
(buIOreHeTHIECKUE PSIIbI.
CpaBHUBATH MPOIIECCHI
MaKpO3BOJIIOLNU U MUKPOIBOIIOLINU
3.2 | buoreorpaduyeckue | buoreorpadudeckne metonbl n3yueHus | PackpeiBaTh comepxaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBosmtoniuu. CpaBHeHue (HIIOPHI U MOHATUI: Ouoreorpadusi, SHAEMUKH,
ABOJTIOLIUU (dbayHbl MATEPUKOB U OCTPOBOB. PEIUKTHI.
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buoreorpaduueckue ob61actu 3emiu.
Buapl-sHIEMHUKH U PETUKTHI.
JdemoncTpanuu

TaGauIlbl U CXEMBI:
«buoreorpaduueckue 30HbI 3eMIINY,
«peti KOHTUHEHTOBY, «PEeTUKTHI.
O6opyaoBanue: repdbapun; KOJJIECKIIUU
HACEKOMBIX

OOO0CHOBBIBaTH 3HaUEHUE
ouoreorpaduu st U3y4eHUsI
IBOJIOLIMU OPTAHU3MOB.

[lepeuncnsate Guoreorpaduueckue
o0xacT 3eMiu U OOBSCHATH MPUUUHbI
WX BBIJICTICHHSI.

CpaBHuBaTh Quiopy u (hayHy MaTepuKkoB
¥ OCTPOBOB, PaCTEHUS M )KUBOTHBIX
pa3HbIX OmoreorpaduyecKux ooIacTei.
[TpuBOANTH IPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUOB-IHJICMHKOB.
OOBSICHATH IPUYMHBI COXPAHEHUS
BUJIOB DHJIEMUKOB U «KUBBIX
HCKOTIAEMBbIX)

3.3

DOMOPHOIOTHYECKUE U
CPaBHHUTEIIHHO-
MOP(OIIOTHICCKHE
METOIbI U3YYCHUS
HBOJTIOITUHU

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-
MOp(]oJIOornYecKrne METOIbl U3YUCHUS
ABOJIOLMH. ['eHeTHUEeCKnE MEXaHU3MBbI
SBOJIIOLIMY OHTOTE€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIIECTB.
["'OoMONOTUYHbIE U AHATIOTUYHBIE
oprasbl. PynrmMeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYISIPHO-
TreHeTHYECKNEe, OMOXUMHUYECKUE U
MaTeMaTH4YE€CKHUE METObl U3YUCHHUS
HBOJIIOLIUH. [ OMOJIOTUYHBIE TEHBI.
CoBpeMeHHbIE METOIbl TOCTPOCHHUS
(UITOTEeHETUYECKUX JICPEBHEB.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATUIN: SMOpHoorusi, Mmopdosorus,
TOMOJIOTUYHbBIC U aHAJIOTUYHBIE OPTaHBI,
PYJIUMEHTBI, aTaBU3MbI, OMOXUMUYECKAS
TOMOJIOTHSI.

XapakTepu30oBaTh SMOPUOIOTUYECKHE,
CpaBHHUTEIbHO-MOp(]oIornuecKue,
MOJIEKYJISIPHO-T€HETHUECKHUE,
OMOXMMHYECKHE, MATEMATUUECKHE
METObl U3YUEHUS SBOTIOLINU.
OOBSACHATH 3HAYEHUE IMOPHUOJIOTHH,
CpaBHUTEIBbHOU MOP(OIOTHH,
MOJICKYJIIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTALlUH U IBOJIFOLIUSA
T'€HOMOB.

JdemoncTpanuu

IMoptpetsl: K. M. bap,

A. O. Kopanesckuii, @. Mromep,

9. I'eKKkenb.

Tabauib! U cxeMbl: «HadanbHbIE
CTaJuu YMOPUOHAIIBHOTO PA3BUTHUS
ITO3BOHOYHBIX JKUBOTHBIX),
«["oMoJIornYHbBIC U aHAJIOTUYHEIC
opraub», «PyauMEHThI», « ATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YEJIOBEKA U

IIUMIIaH3e».
OO0opynoBaHue: KOJJICKIIUH,
repOapuu, MyJIsKA TOMOJIOTHYHBIX,
AQHAJOTUYHBIX, PYIUMEHTAPHBIX
OpraHoOB U aTaBU3MOB

OMOMH(OPMATUKHU I U3YUEHUS
HBOJTIOLIMM OPTaHU3MOB.

OuenuBath Bkiag A. O. KoBaeBckoro
B Pa3BUTHE DBOJIIOIIMOHHOTO YUCHUS.
OnuchIBaTh TEHETUYECKUE MEXaHU3MBbI
HBOJTIOIIMM OHTOTEHE3a U TOSIBJICHUS
HBOJTFOIIMOHHBIX HOBIIIECTB.

[IpuBOIUTH MPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y Pa3JIMYHBIX
OpPraHWU3MOB U OOBSICHSATH MPUUHUHBI UX
MOSIBJICHUS.

[TpuBOaUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHMBATh CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATUYECKUX TPYyIII.

[TpuBOIUTH IPUMEPHI OMOXMMHUYECKOU
Y TEHHOW TOMOJIOT U H.

OnenuBath 3HaueHNE OMOMH(OPMATHKA
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJTIOLIMU

3.4

OO0ume
3aKOHOMEPHOCTH
ABOJIIOLAU

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIa)
IBONIOLHH. [Ipuryun cmenvt GyHKYUIL.
Heo6paTumMocTh 3BOTIOIIH.
AnanTuBHas paauaius.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemoHcTpanuu

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHI: cMeHa (QyHKITUNA OPTaHOB,
HEOOPATUMOCTH 3BOJIIOIUH, alalITUBHAS
paauanusi, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOIIMHU, YEPEIOBAHUE TJIaBHBIX
HaIpaBJIECHUN 3BOJIFOLINH.
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Taomuiel 1 cxeMsbl: «[ TaBHbBIE
HaIpaBJICHUSI PBOJIIOIIUNY, «O011I1e
3aKOHOMEPHOCTH 3BOIOLANY

AHaIU3UpPOBATh NPUUYMHBI YEPETOBAHUS
IJIABHBIX HAIIPABJICHUN 3BOJIIOLIUU.
[IpuBOAUTE IPUMEPHI IPOUCXOKICHUS
OPraHu3MoOB OT
HECHELHUAIU3UPOBAHHBIX IIPEAKOB U UX
[IPOTrPECCUPYIOLIEH CIIEIUaTN3aLNH.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

[IpuBOAUTE IPUMEPHI AJAIITUBHON
paauanuy y OpraHu3MoB.

OOBSICHATH MPUYUHBI HEOOPATUMOCTHU
HBOJIFOLIUU

Hroro vacoB no teme 6
4 | Tema «IlpoucxoxaeHue u pa3BuTHE ;KU3HA HA 3emJie»
4.1 | I'umore3bl 2 Hayunble runore3sl IpOUCXO0XKIeHUS PackpsiBaTh cozepkaHie TEPMHUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emuie

KU3HU Ha 3emiie. AGuoreHnes u
na"crnepmus. JloHayunbie
MIPEJICTABJICHUS O 3aPOKICHUH KU3HU
(kpeanmoHusm). I'unoresa
MTOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
u €€ onpoBepkeHue onbitamu @. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[TpoucxoXaeHUE KU3HU U
acTpoOHOIOTHS.

JdemoHcTpanumn

[loptpetsr: ®@. Penn, JI. Ciayutanuanmu,
JI. TTactep.

MOHSATHIN: KPearlnOHNU3M, BUTAJIH3M,
MaHCIIepMHUS, AOMOTCHE3.

W3narathe Hay4HbIC TUIIOTE3BI U TEOPHH
MIPOUCXOXKACHUS )KU3HU Ha 3eMJIe.
OnenwnBath BKiag @. Penu,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHKEC HAYYHBIX B3TJISI0B
Ha MPOUCXOXKCHHUE KU3HU Ha 3emIIe.
[lepeyucnsaTh cTaguu pa3BUTHS KU3HU
Ha 3emMJie, COTJIaCHO TeOpUHr OHOoI0d3a
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Tabauiibl 1 cxembl: «CxeMa onbITa
®. Penn», «Cxema onnbita JI. [Tactepa
10 U3YYECHUIO CAMO3aPOKICHUS
KUAZHI

4.2

OCHOBHBIE ATaIlbl
HEOpPraHU4YeCKOn
3BOJIIOLIUA

OcCHOBHBIE ATallbl HEOPTAHUYECKON
sposironuu. Ilnanerapuas
(reonoruyeckas) BOJFOIHUS.
XuMuueckas dBOJIONUS. AOMOTEHHBIN
CHUHTE3 OPraHUYECKUX BEIICCTB

u3 Heoprannueckux. OneitT C. Munnepa
u I'. FOpu. O6pa3zoBanue noaumMepoB
13 MoHoMepoB. KoaniepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuyHOTO OynboHa JIk. XomaeliHa,
reHetuueckas runoresa I'. Mémnepa.
Pu6osumsrl (T. Uek) u runotesa
«vmpa PHK» V. I'mnGepra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MPOTOKIIETKHU.
JdemoHcTpanumn

[Hoptpetsl: C. Mumnep, I'. FOpn,

A. WN. Onapun, x. XonjaeiH,

I'. Mémnep.

Tabauiel u cxembl: «CxeMa ombITa
C. Munnepa, I'. FOpu», «9tansl
HEOPTraHUYECKOU IBOJIIOIUN.

PackpriBaTh cojiep:KaHue TEPMUHOB U
TTOHATHI: TSOJOrHYESCKast DBOJIIOIIHS,
XUMHUYECKas DBOIOIHS, A0MOT€HHBII
CUHTE3, epBUYHAsi aTMOchepa,
KOallepBaTHBIC KaIUTH, pUOO3UMBI,
POOHOHTHI.

XapakTepu30BaTh OCHOBHBIC ITAITbI
XUMHWYECKON DBOIIOINH.

Ha3piBaTh XMMHUYECKHUIN COCTaB
NepBUYHON aTMochepsl 3eMIu.
OuenuBats Bkiag C. Muiepa,

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

B (popMHUpOBaHKEC HAYYHBIX B3TJISI0B
Ha MPOUCXOXKICHNUE )KU3HU Ha 3eMIIe.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIE
11 aOMOTEHHOT'0 CUHTE3a
OPTraHUYECKUX COCTUHEHHM.
[IpuBOAUTE MPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIINA MPOIIECCHI
F€HETUYECKOTO KOMUPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCTb.
OO0GOCHOBEIBATh HEBO3MOKHOCTD
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BupryaabHas jabopaTopHas padora
«MopnenupoBaHue onsIToB Musuiepa—
FOpu 1o u3yuennto abUOreHHoro
CHHTE3a OPraHUYECKUX COCIMHEHUM

B MIEPBUYHOM aTMOC(epe»

MOBTOPHOTO BO3HUKHOBEHMUS )KU3HU HA
3emiie

4.3 | Uctopus 3emin u Uctopus 3emnu u MeTobl €€ PackpeiBaTh copepkaHue TEPMUHOB U
METO/IbI €€ U3y4YEeHUs u3yuyeHus. MckonaeMmble OPraHMuECcKUe | MOHSATUIN: T€0XPOHOJIOTUS
oCTaTKH. ['eoXpoHOI0THS U €€ METOMIbI. | (OTHOCHTEIbHAsI, a0COIIOTHA),
OtHocuTenbHas U aOCOMOTHAS OKaMEHEJIOCTH, METObI
reoxpoHoJorus. ['eoxpoHosornyeckas | reoXpoHOJIOTHMHU, TE€OXPOHOJIOrnYecKas
IIKaJIa: Y0HbI, 3PbI, IEPUOJIbI, FTIOXH. 1IKayia: 0HbI, Pbl, IEPUOJIbI, STTOXH.
JdemoHcTpanumn XapakTepu3oBaTh METOIbl U3YUECHUS
TaGaHIIbl U CXEMBI: HUCTOPUHU 3€MIIH.
«"eoxpoHoOrHYECKas IIKAJIA. [TepeuncisaTe pa3aeis
Oo6opynoBanme: KOUIEKIUU Tr€OXPOHOJIOTUYECKOM IIIKAJIBI.
OKaMEHEJIOCTEH, MOJIE3HBIX OneHuBaTh 3HAYCHUE UCKOTIAEMbIX
HCKOTIA€MbIX; MYJISKM OPraHUYEeCKUX OCTATKOB JJIsl U3y4YE€HUS UCTOPUHU
OCTaTKOB OPTraHU3MOB. pPa3BUTHS )KU3HU Ha 3eMIIE.
JlabopaTopHas paGorta OOBSICHATH XapaKTep pacrpeieICHUs
«3y4yeHne u ONUCaHUE UCKOITAEMbIX HCKOITAEMbIX OCTATKOB B 3€MHOM KODE.
OCTaTKOB JAPEBHUX OPTaHU3MOB) CpaBHUBaATh METO/AbI AOCOIOTHOU U
OTHOCHUTEIIBHON I'€0XPOHOJIOTUH
4.4 | HaganbHBIC ATaITbI HavanpHbie 3Tanesl opraHudecKoin PackpsiBaTh coqiep:kaHrie TEPMUHOB U

OpPTraHUYECKOMN
3BOJIIOLIUU

sBoJironuu. [losiBIIeHNE M SBOTIOLUS
MEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonu3Ma. BO3BHUKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbIE

MOHATUM: «IIOCJIEAHUN YHUBEPCAJIbHBIN
oOIIIM TIPEI0K», OJHOKICTOUHBIC
OpraHU3Mbl, MPOKAPUOTHI, FYKAPHUOTHI,
CUMOUOTEeHE3.
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OMOIUIEHKU KaK aHAJIOT MEPBbIX

Ha 3emJie coobuecTB. CTPOMATOIUTHI.
[IpokapuOThI U DyKapUOTHI.
[IpoucxoxaeHue 3ykapuor
(cumOuorenes). DBONIOIUOHHOE
IPOUCXOKJEHUE BUPYCOB.
JdemoHcTpanuu

Tabauip!l u cxembl: «HavanbHbBIE STabI
OpraHU4ecKoM IBOTIOIUNY, «CxeMa
00pa3oBaHus dYKapuOT MyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYaAJIbHbBIC ITATIBI
OPTraHUYECKOU IBOJIFOLIUU.

[TpuBouTH IpUMEPHI ApOMOP(HO30B
MEePBBIX OJHOKIECTOYHBIX OPraHU3MOB.
XapaKkTepru3oBaTb OCHOBHBIE
MOJIOXKEHUSI M IOKA3aTeNbCTBA TUIOTE3bI
cuMOHOreHesa.

Jloka3bIBaTh MOJTyaBTOHOMHOCTh
MUTOXOHJIPUM U TUTACTH]I, X
MIPOUCXOXKCHUE OT MPOKAPUOTUUECKHUX
KJICTOK.

JlenaTh BBIBOJIBI O 3HAYCHUU
BO3HHUKHOBEHUS POTOCUHTE3A,
dbopmupoBaHus Sapa ISl NadbHEHIIIETo
pa3BUTHS KU3HU Ha 3eMJIE.
XapaKTepru3oBaTh TMIOTE3bI
MIPOUCXOKIECHUS BUPYCOB

4.5

DBOJIIOLIMS DYKAPUOT

[IpoucxoxaeHrne MHOTOKJIETOUHBIX
Opranu3mMoB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanumn

[Toptper: . 1. MeyHUKOB.

Tabauie! 1 cxembl: «HavyanbHbIE dTaIIbI
OpraHUYEeCKOM IBOTIOIUNY, «CucTteMa
YKABOU IIPUPOIBI»

PackpriBaTh cosiepkaHie TEPMUHOB U
MIOHATHI: IPOKAPUOTHI, DYKAPHUOTHI,
MHOTOKJIETOUHOCTb, CIIeIIHaTNu3aIlus
KJIETOK, BUPYCHI.

XapakTepu3oBaTh IPOUCXOXKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOEHHOCTH
AYKAPUOTHYECKHUX U MPOKAPUOTUUECKUX
OpPTaHU3MOB.

HaspiBath 0CHOBHBIE apOoMOp(]PO3bI
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9YKApHOT N OLCHUBATH UX 3HAYCHUC I

JAJIbHENIIEr0 pa3BUTHUSA )KU3HU

4.6 | OCHOBHBIE ITAIBI OcHOBHBIE ATallbl HBOTIONNH BRICIIMX | PackphiBaTh copepikaHue TEPMUHOB U
ABOJIIOLINH pacteHuii. OCHOBHbIE apOMOP(PO3bI MOHSITHI: BOIOPOCTU, PUHUODUTHI,
pPaCTUTENBLHOIO MUpPA pacteHuii. Beixon pacTeHuil Ha cymny. | MXU, TAIOPOTHUKOOOpPA3HbIE, CEMEHHBIE

[TosiBnEeHME CIOPOBBIX PACTEHUMN U MarnopOTHUKHU, TOJIOCEMEHHBIE,
3aBoeBaHuE UMU cylid. CeMEHHbIE MOKPBITOCEMEHHBIE, Oecronoe
pactenus. [IpoucxoxaeHne IBETKOBBIX | MOKOJeHHE (CIIOpoduUT), MOJI0BOE
pacTeHui. nokosieHue (ramMmeTodur).
JdeMoHcTpanuu [TepeuyunciisiTb OCHOBHBIE ATAIbI
Tabuuiibl U cxembl: K ApoMOpP¢O3bI ABOJIIOIIMU PACTUTEIBLHOTO MUPA.
pacteHui», «PuHHOGUTHIY, Ha3zpiBaTh ocHOBHBIE apOMOP(O3bI
«OIHOKJIETOYHBIE BOAOPOCIH, pacTEeHUl U OLIEHUBATh UX
«MHOTrOKJIETOYHBIE BOJIOPOCIIN, HBOJIIOLIMOHHOE 3HAYECHUE.
«Mxny», «ITannopoTHUKNY, CpaBHUBAaTh 0COOEHHOCTH CTPOCHHUS
«I"omocemeHnHble pacTeHUs», «Opraibl | paCTCHHH pa3HBIX OT/CIOB
[IBETKOBBIX PACTEHUIN».
O6opynoBaHue: repoapuu pacTCHUA
Pa3JIMYHBIX OTJEJIOB.
IIpakTuyeckas padora
«M3yueHne 0coOEHHOCTEM CTPOCHHUS
pACTEHUH Pa3HbIX OTJICIOBY

4.7 | OCHOBHBIC TAIBI OCHOBHBIE ATaIlbl BOJIIOLMHT PackpsiBaTh coqiep:kaHrie TEPMUHOB U

ABOJIOLIUH KUBOTHOTO
Mupa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMop(o3bl KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbiB —
MOSIBJICHUE COBPEMEHHBIX TUIIOB.

MOHATUI: TPOCTEUILINE, TUIACTUHYATHIE,

KHUIIICYHOIIOJOCTHBIC, IINIOCKHUC YCPBHU,

YJICHHUCTOHOI'HUC, pBI6BI, 3CMHOBOJHBIC,

MMPCCMBIKAIOIMECCS, IITUIHI,
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[lepBbie XOp0OBBIE KUBOTHBIE. JKU3HB
B BOJIC. DBOJIIOLMS [I03BOHOYHBIX.
[Ipoucxoxnenue amPpuodHii u
pentwimi. IIpoucxoxnenue
MJIEKOMUTAOUMX U nTtull. [TpuHmn
KJIr04eBOro apoMopdosza. OcBoeHue
0€CrO3BOHOYHBIMH U TO3BOHOUYHBIMU
KUBOTHBIMU CYIIIH.

JdemoncTpanuu

Tabauiet u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MHUpPay», K ApoMoph03bl
XKHUBOTHBIX», «IIpocTeitmuer,

«KumeuyHonosnoctHeiey, «Ilnockue
yepBu», «YneHuctoHoruey, «PeiObI»,
«3E€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «IITuup»,
«MIEKONUTAIOIIHE.
OO6opynoBanue: KOJJICKIIUU
HACEKOMBIX; BJIa’KHbIE IIpenapaThbl
YKUBOTHBIX; PAKOBHUHBI MOJIJIFOCKOB;
KOJUIEKLIUH UTJIOKOKUX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; Uyyesa NTHI]
Y 3BEpEN.

IIpakTuyeckas padora

«3yueHnue ocoOEHHOCTEM CTpOeHUS
MO3BOHOYHBIX KUBOTHBIX)

MJIEKOIUTAIOIUE, SKTOJIEpMa,
AHTOJIEpMA, ME30epMa, IBYCTOPOHHSIS
CUMMETpPHUSI, TETUIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ITAIIbI
HBOJIIOLIUM )KUBOTHOTO MUDA.
Ha3piBaTh OCHOBHBIE TIpeaanTaluu,
CIIOCOOCTBOBABIIINE BBIXOAY KUBOTHBIX
Ha CyIIIy.

OrneHuBaTh 3HaYEHUE PA3BUTHS
HEPBHOW CUCTEMBI JIJISI IPUCIIOCOOJICHUS
’KUBOTHBIX K YCJIIOBUSIM OKPYKaIOIIEH
Cpellbl.

OOBSICHATH MPUYMHBI IBOJIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJIEKOTTUTAIOIINX
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4.8

PasButue xu3uu
Ha 3emiie

PazButune xxu3Hu Ha 3emMiie 1O 3paM U
IepUoOJaM: apXxeu, IPOTEPO30H,
IaJIc030M, Me3030H, KaiitHo30M. O01mas
XapakTEepPUCTHUKA KIUMaTa u
reojorudeckux npoueccon. [losiBnenune
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBus U
BJIMSIHUE HA Ta30BbI COCTAB
aTMocdephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPUZUCHI MPONLIOTO.
[TpyuunHBI ¥ CIEACTBUS MACCOBBIX
BbIMUpaHUi. COBpEMEHHBIN
AKOJIOTUYECKUN KPU3UC, ETO
ocobennoctu. [IpoGnema coxpaneHnus
ounopazHooOpasus Ha 3emIe.
JdeMoHcTpanuu

Tabnwuiel U cxembl: «Pa3BUTHE KU3HU
B ApXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MCKOU 3pe», «PazButue
YKWA3HU B MAJIEO30MCKOM 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOU IpeER,
«Pa3BuTHE )KU3HU B KANHO30MCKOM
apen

PackpeiBaTh conepxanne TEPMUHOB U
NOHATHI: apxel, apxebakTepuu,
MaHOOaKTepUH, MPOTEPO30Hi,
najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres, Tetuc,
TPUIIOOUTHI, PUHUODUTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHUJI03aBpbI, ME3030M, [ OHBaHA,
JlaBpasusi, Tpuac, opa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OCJIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeoNTEePUKC, TOKPHITOCEMEHHBIE,
KallHO30M, MaJICOTeH, HEOT'eH,
aHTPOIIOT'€H, MaCCOBOE BBIMUPAHUE.
XapaKkTepu30BaTh pa3BUTHE KU3HU
Ha 3eMJie 10 3paM U IEPHUOJIaM.
VYcraHaBnuBaTh 3aBUCUMOCTb MEXKIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSIMU KIIMMAaTa U IpolieccaMu
B )KUBOU IIPUPOE.

OOBSICHATH IPUYKHBI pacIlIBETa
CUCTEMATHYECKHUX IPYMI OPraHu3MOB
B Pa3JIMYHBIE APbI U MIEPUOIBI.
AHanU3upoBaTh MPUUUHBI U CIEICTBUS
MAaCCOBBIX BBIMUPAHUMU.

Ha3sbiBaTh OCHOBHBIE apOMOP(HO3bI
pPacTEHUM U KUBOTHBIX.
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[TpuBOANTH IPUMEPHI TEPEXOTHBIX
dbopm opraHu3MoB.
AHaNM3UPOBATH IMyTH PEIICHUS
po0IeMbl COXpaHEHUs
O6uopasHooOpasus Ha 3emie

4.9

CoBpeMeHHasi cucteMa
OpraHUYeCKOro Mupa

CoBpeMeHHas cucteMa OpraHuYeCcKoro
mupa. [IpuHiune! kinaccudukanuu
opranu3moB. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB.

JdemoncTpanuu
Tabauiet u cxembl: «CoBpeMeHHas
CUCTEMA OPTaHUYECKOI0 MUPa»

PackpsiBaTh cosiepkaHue TEPMUHOB U
TIOHATHI: OAKTCPHH, apXCH, BBICIITHC
pacTeHusi, 3eJIEHbIe BOAOPOCIIH,
OarpsiHKU, Oypble BOJOPOCH,
MOXOBH/IHBIC, ITAIIOPOTHUKOBHTHBIC,
XBOIIIEBU/THBIC, TJIAYHOBHU/THBIC,
roJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KAIIIEUHOIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIble YEPBH,
KOJIbYaThIe YEPBH, YICHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOXKHE, XOP/IOBEIE,
rpuOBbl, TUIIAHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUpa;
HA3bIBATh OCHOBHBIE CHCTEMATHUECKHE
TPYMIBI OPTaHU3MOB.

OOBSICHATH MPUHIIUIIBI KJIacCU(PUKATTAN
OpraHU3MOB.

[lepeuncnsiTh OCHOBHBIE MPU3HAKU
IPOKAPUOT, PACTECHUH, )KUBOTHBIX,
rpu0OB, KPaCHBIX U OYPBIX BOJOPOCIEH.
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[IpuBOAUTE IPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CUCTEMATHYECKUX TPy
OpraHU3MOB

Htoro yacos no teme 15
S | Tema «IIpouncxoxaeHne 4eJ0BeKa — AHTPONOTeHE3»
5.1 | AaTpononorus — 1 Paznenbl 1 3a1a4u aHTPOMOJIOTUH. PackpriBaTh copepkaHue TEPMUHOB U
HayKa O YeJIOBEeKe MeTobl aHTPOMOJIOTHUH. MOHSTHI: aHTPOMOJIOT U, MOP(OJIOTHS,
JleMoHCTpanuu aHTPONOTEHE3, AHTPOIIOMETPHS,
Tabauiel U cxembl: «MeTo bl PEKOHCTPYKIIKS, apXEOI0Trusl,
AHTPOIOJIOTHI. ATHOrpadus.
OoGopynoBanue: MyJsHKU HasbiBath paznensl 1 3a1a4u
OKaMEHeJIOCTEe!, MPeIMETOB aAHTPOIIOJIOTHH.
MaTepHaAIbHON KYJIbTYPhI IPEIKOB XapakTepu3oBaTh METObI
yenoBeka; Gororpadun HaX0M0K aHTPOMOJIOTHH U CPABHUBATH UX MEXKIY
UCKOIMAEMBbIX OCTaTKOB YEJIOBEKa co00ii.
Briaenars BOpochl SBOTIOIUU
YelI0BeKa, CCIIeAyeMbIE MPU TTOMOIIIH
pPa3TUYHBIX METOJIOB
5.2 | Pa3zButne 1 CraHoBIiIeHUE NPE/ICTABICHUI PackpeiBaTh copep:kaHue TEpPMUHOB U
MpeACTaBICHUM 0 MPOUCXOXKICHUU YEIIOBEKA. MOHSITUI: aHTPOIIOT€HHAs TEOPUs,
O IPOUCXOXKICHUH Penurnosneie Bo33peHus. Tpynosas Teopusi, Homo sapiens.
YyeJoBeKa CoBpeMeHHbIE HAyUYHbIE TEOPHH. OuenuBath Bkiaa Y. Jlapsuna

JdemoHcTpanumn

[optper: Y. [apBuH.
Tabanib! 1 cxeMbl: «MeTobl
AHTPOMOJIOTUI.

B Pa3BUTHUE NIPEACTABICHUN

O IPOUCXOKICHUU YEITOBEKA.
ApPrymMeHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE MPEICTABICHUS
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Oo0opynoBanue: MyJsKU
OKaMEHEJIOCTEN, IIPEAMETOB
MaTepHAIbHON KYJIbTYPhI IPEAKOB
yeJioBeKa; penpoaykuuu (pororpadun)
KapTUH ¢ MU(POJIOTHUYECKUMU U
ONOJICCKUMHU CIOKETAMHU
IPOUCXOXKICHUS YeJIOBEKa

O MPOMUCXOKICHUH YEJIOBEKA C MO3ULUU
€CTECTBEHHBIX HaYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUU
IIPOUCXOKIACHUS YETOBEKA

5.3

MecTto yenoBseka
B CUCTEME
OPraHU4eCcKoro Mupa

Cx0acTBO 4eNIOBEKA C AKUBOTHBIMU.
CucremaTnyecKkoe Moja0KeHne
yenoBeka. CBUIETENBCTBA CXOJCTBA
YEeJI0BEKa C JKUBOTHBIMU:
CpaBHUTEIBHO-MOP(OIOTHUYECKHE,
AMOpHoIOTHYeCKHe, PU3HOIOTO-
OMOXUMHYECKHE, TIOBEICHUCCKHUE.
OTnnuus 4eloBeKa OT KUBOTHBIX.
[IpsiMOXO)IEHHE U KOMILIECKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3Butune
TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHCTEMBI.

JdemoHcTpanumn

Tabmwuiel 1 cxembl: «I 0JIOBHOM MO3T
yesoBekay, «YenoBekooOpa3HbIe
00e3bsIHBI», «CKeJIeT YeJIOBEeKa 1
CKEJIET IUMITaH3e», «Py1uMeHTsl 1
aTaBU3MBD.

O0opynoBaHMe: CKEJIET YEIIOBEKA;
MOJEJb Uepera 4eJaoBeKa 1 yepena

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHSATUIN: PYJUMEHTHI y YeJIOBEeKa,
aTaBU3MBI y UeJIOBEKa,
MIPSIMOXO’KJICHHUE, BTOpasi CUTHAIbHAs
cucTema.

OmnpenensiTe CUCTEMATHUYECKOE
MOJIOKEHHE YEJIOBEKA B OPraHUYECKOM
MUpE.

BhIsSBIIATE 4epThI CXOACTBA U PA3IAYUS
YeJioBeKa U KUBOTHBIX.
XapakTepu30oBaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA U AKUBOTHBIX
(cpaBHUTETHEHO-MOP(OIOTHUECKUE,
AMOpUOIOTHYECKHUE, (PU3HOIIOTO-
OMOXMMHYECKHUE, TOBEJICHUECKUE).
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYIUMEHTOB Y UeJIOBEKa.

OnuceiBaTh MPU3HAKYU YETOBEKA,
c(hOpMHUPOBABIINECS B CBSI3H

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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MIUMITAH3€; MOJCIb KMCTHU YCJIIOBCKA U
KHCTHU ITMMIIaH3E.

JlaGoparopHasi padora
«M3yueHne 0ocoOeHHOCTEN CTPOEHUs

CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IPAMOXOKIACHUCM»

U TIPSIMOXOK/ICHUEM.

BoISBISTE NpUYMHBI 0COOCHHOCTEH
CTPOCHHUSI Yepera yeoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
o0e3bsiHaMU.

CpaBHUBATH OPYJIUNUHYIO NEATEIBHOCTD
YeJIOBEKa U KUBOTHBIX.

CpaBHUBATh 0COOCHHOCTH BBICIIECH
HEPBHOM JESATETLHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIHE CHIIBI JBuxyiue cuibl (hakTopsbl) PackpsiBaTh coziep:kaHie TEPMHUHOB U
(pakropsr) aHTPOIIOreHe3a: OMOJIOTHYECKHE, MOHSTHI: HACJIEICTBEHHAS
aHTpPOIIOreHe3a conuainbHble. COOTHOIIEHUE U3MEHUYMBOCTh, ECTECTBEHHBIN 0TOOP,

OMOJOTUYECKUX U COITUATBHBIX OpyAuiiHas AESATEIbHOCTD, TPYIIIOBOE
(GhakTOpOB B aHTPOTIOTEHE3E. COTPYJIHUYECTBO, OOIICHHUE, PEUb.
JdeMoHcTpanuu XapaKkTepu30BaTh JIBUKYIIIUE CHUJIBI
TaOnuupl 1 cxembl: «/IBuxkKyiue cuiipl | aHTPOTIOTeHe3a: OMOJIOTHYECKUE U
AHTPOIIOTEHE3a. COILIMAJIbHBIC
O0opyaoBanue: MyJIsKU IPEAMETOB
MaTEpHAIBHON KYJIbTYPhI IPEAKOB
4eJIoBeKa

5.5 | OcHOBHBIE CTaUU OCHOBHbIE CTaJIUA AHTPOIIOT€HERA. PackpeiBaTh copepkaHue TEpPMUHOB U

aHTpOIIOreHe3a

Pannue yenoBekooOpaszHbie 00€3bSHBI
(MpOKOHCYJIbI) U paHHUE TOHTHU]IBI —
o0IIre mpeaKu 9eT0BEKO0OPa3HBIX
00€3bsH U JIt0JIei. ABCTPAJIONUTEKU —
JBYHOTHE MPEJIKU JTtojien. HenoBek

MIOHATHUI: aBCTPAJIONUTEK, YenoBek
yMedbid, YenoBek npsSaMOXOIsIINi,
Yenorek reiaenpoeprckuii, Yemosek
HEAaHAEPTAIbCKUN, KDOMaHbOHELI,
JICHUCOBCKHUM YeIoBeK, YemoBek
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YMEIbII, IEPBbIE U3TOTOBIEHUS
opyauu tpyna. Yenosek
MPAMOXOSAIINN U TIEPBBIM BBIXO/T
mrozelt 3a npenensl Adppuku. Yenosek
reiaenpoeprekuil — oOIuiA MpeIoK
HEAaH/IEPTAIBCKOTO YEI0BEKA U
YyeJI0BeKa pa3yMHOro. Yenosek
HEAHJECPTAIBLCKUN KaK BUJI JIFOACH
XO0JIOJHOTO Kiarumarta. YeoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKHUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TipejenamMu Adpuku.
ITaneoreHeTuka v najeoreHOMHKA.
JdeMoHcTpanuu

Iloptpetst: JI. JIuku, A. 5. Porunckui,
M. M. I'epacumos.

TaOuuIbl U CXEMBI: « DBOIIOIHOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIONUTEK),
«HenmoBek ymenslit», «HenoBek
MPAMOXOASAIIHNINY, «JIeHHCOBCKHI
yenoBek», «Heanaepranbiby,
«KpomanpoHUBDY, «IIpeaku uenoBekay.
O0opynoBaHme: MOJIEIU TOpCa
MIPEJIKOB YEJIOBEKA; MYJISI)KH IPEIMETOB
MaTEpPHUAIBHOU KYJIBTYPbI TPEJIKOB
YyeJIoBeKa

pa3yMHBIN COBPEMEHHOTO THIIA,
MaJICOTCHETHUKA.

XapakTepu30BaTh OCHOBHBIE CTAIUN
aHTPOIIOrEHE3a.

BBIABIATE NMPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEJIKOB YEIOBEKA
Ha Pa3HbIX CTAJIUAX aHTPOIIOrEHE3a.
[IpuBOAMTH IPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CTaJIMii aHTPOIIOTE€HE3A:
OMKCHIBATh UX aHTPOIIOMETPUUECKHUE
JaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBATH MPEACTABUTENIEH OCHOBHBIX
CTaJui aHTPOIIOreHEe3a
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5.6 | DBomromus OBOJIIOIUS COBPEMEHHOI'O YEJIOBEKA. PackpsIBaTh coepkaHne TEPMHUHOB U
COBPEMEHHOI'0 EctecTBeHHBIN 0TOOP B NOMYISALHUAX IIOHATUM: MYTAllMOHHBIN IPOLIECC,
YeJI0BeKa yesnoBeka. MyTallMOHHBIN ITPOLIECC U NOJIUMOP(PU3M, MONYJIALUOHHBIE

nosumopdusM. [lonynsaunonuele BOJIHBI, ipei( reHoB, MUTpaus,

BOJIHBI, JIpei( reHOB, MUTpaIUs U «3(pdeKT ocHOBaTEI.

«@(hdexT ocHOBATENSA» B MOMYIISIIIUAX XapaKkTepU30BaTh POJIb ECTECTBEHHOIO

COBPEMEHHOI0 YEJIOBEKa. 0TOOpa B MONYJISALUIX COBPEMEHHOTO

JdeMoHcTpanuu YeJI0BeKa.

Tabauiel u cxembl: «Ttarbl 3BooIUKd | OIEHUBATh POJIb MyTAI[AOHHOTO

YEJI0BEKa» npoliecca, NOMyJsSIIMOHHBIX BOJIH,
npeiida renos, murpanu, «3hdexra
OCHOBATEJISI» B ABOJFOLIMH MOIYJISLIHMA
COBPEMEHHOTI'O YEJIOBEKA.
[TpuBoUTH IpUMEPHI (HAaKTOPOB,
CIIOCOOHBIX BBI3BATh MOIYJISIIITUOHHBIE
BOJIHBI B 3BOJIFOIIMN COBPEMEHHOTO
YeJI0BeKa

5.7 | YenoBeueckue pachl. Yenoseueckue packl. [lonstue o pace. | PackpwiBaTh coqiep:kaHue TEPMUHOB U

MexaucuurmimHapHbie
METO/bI AHTPOIIOJIOTUH

bonpine pacel: eBporneoniHas
(eBpa3uiickasi), aBCTpaJIO-HETPOUIHAS
(3KBaTOpHUaIbHas), MOHTOJIOWTHAS
(a3uarcko-amepukaHnckas). Bpems u
MIyTH PACCEJICHUS YEJIOBEKa 10
iaHeTe. EAMHCTBO YyenoBeYeCKUX pac.
HayuHnas HecoCcTOsITeIbHOCTh pacu3ma.
[Ipucnoco6eHHOCTh YeoBeKa

K Pa3HBIM YCJIOBUSIM OKPYXKaIOIIEH

MOHSTUIA: paca, pacoreHes3, pacusM,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBITNX
pac 4eJoBeKa: eBPOIEOUTHON
(eBpa3uiickoil), aBCTpAIO-HETPOUTHON
(3KBaTOpHUATIBHOMN ), MOHTOJIOMHOM
(a3uaTcKo-aMEepUKaHCKOM).

BbIBISTS NIPUYMHBI BOSHUKHOBEHUS
YeJI0BEUECKHUX pac.
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cpenbl. Biusaue reorpaguueckoit
cpenasbl u nperida reHos

Ha MOP(OJIOTHIO U (HU3NOJIOTHIO
YeJioBeKa.

MexauCIUIUIMHAPHBIE METOIbI

B (hu3ndeckoi (OMOJIOTHIEeCKO)
AHTPOMOJIOTMH. DBOJIOLIMOHHAS
AHTPOMOJIOTHS U MAJIE0AHTPOIOJIOT U
YEJI0BEYECKUX MOy,
buoconuanbHbie UCCIEI0BaHUS
npupobl uenoBeka. MccnenoBanue
KODBOJIIOIIUU OMOJIOTUYECKOTO U
COIIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu
Tabauiel u cxembl: «Pachbl uenoBekay.

IIpakTuueckasi padora
«M3yyeHne 3KOJIOTUYECKUX adanTalni
JeJI0BEKay

[IpuBOAMTH IPUMEPHI aTaIITUBHBIX
IIPU3HAKOB Y IIPEACTaBUTEIICH
4EJIOBEYECKUX Pac.

[IpuBOOMTH CBUIETENBCTBA €MHCTBA
IIPOUCXOKIECHUS YETIOBEYECKHUX pac.
ConocTaBiATh aaNTUBHBIE TUTIBI
JIIOJIEN C PACOBBIMU IIPU3HAKAMMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSATEIBHOCTh PACU3Ma

Nroro yacoB no teme 10
6 | Tema «IkoJ10rusi — HAyKa 0 B3aMMOOTHOIIEHUSIX OPTraHU3MOB U HATOPTAHN3MEHHBIX CHCTEM C OKPYKaKIIeil
cpenoin»
6.1 | 3apoxnenue u 1 3apoxaeHne U pa3BUTUE IKOJIOTUU PackpeiBaTh coaepkaHre TEpPMUHOB U

Pa3BUTUC SKOJIOTNH

B Tpyaax A. I'ymbonsara, K.®. Pynse,
H.A. CeseprioBa, J. I'exkerns,

A. Tencan, B.H. Cykauéna. Paznensi u
3aja4u 3K0yI0ruu. CBS3b IKOJIOTUU

C ApYrUMHU HayKamH.

MTOHATHUM: 3KOJIOTHUS, Ay TIKOJIOT U,
CUHAKOJIOTHSI, DKOJIOTUSI COOOILECTB U
DKOCHUCTEM, SKOJIOTHS BUJIOB U
MOITYJISILIU M.

XapakTepu30BaTh OCHOBHBIE 3TAIlbI
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JdemoncTpanuu

[optpetsl: A. ['ymMO0aBAT,

K. ®@. Pynbe, H. A. CeBepuos,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabnuue! U cxeMbl: «Pa3iensl
SKOJIOTUM»

3apOXKACHUS U PA3BUTHUS DKOJIOTUHU KAK
HAyKH.

[TpuBOIUTH TPUMEPHI OOBEKTOB
W3YUYEHHUs KOJIOTUH.

Ha3biBaTh OCHOBHBIE 3a/1a4M, CTOSIIIUE
nepes; y4€HbIMU-IKOJIOTaMU.
VYcraHnaBnuBaTh B3aUMOCBSI3b YKOJIOTUN
C IpYTUMH HayKaMH

6.2

MeToabI DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUM 11 YeI0BEKa

Metoan! 3xonoruu. Ilonesrie
HaOII0IeHUsI. DKCTIEPUMEHTHI

B DKOJIOTHU: IPUPOJIHBIEC U
nabopaTtopHbie. MoaenpoBaHue
B DKOJIOTUH. MOHUTOPUHT
OKPY’KAIOIIEN CPENIbI: JIOKAJIbHBIM,
PETrHOHATBHBIN U TJI00ATBHBIMN.
3HaueHUE HKOJOTUYECKUX 3HAHHU I
JUIS1 YEJIOBEKa. DKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBA3EH
YEeJIOBEYECTBA C IPUPOIOM.
DopMUPOBAHUE IKOJTOTUIECKOU
KYJIBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanumn

Tabanib! U cxeMbl: «MeTOIbl
AKOJIOTUNY, «CXemMa MOHUTOPHUHTA
OKPYXKaIOUIEH CPEIbD».

PackpriBaTh cojiep:kaHre TEPMHUHOB U
MOHSATHI: TTOJIEBBIE HAOIIOACHUS,
MOHUTOPHUHT OKPYXAIOIIEeH Cpeibl,
MOJICITUPOBAHUE, DKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIBI YKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HAOJIOIEHNI B DKOJIOTHUH.

BBISBISTE 0COOCHHOCTH MOHUTOPHUHTA
OKpY>KaroIel cpeibl Kak MeToaa
9KOJIOTMYECKHUX HCCIICIOBAaHUM.
OO0O0CHOBBIBAaThH 3HAUECHHE
AKCIIEPUMEHTOB B AKOJIOTHYECKUX
HCCJICIOBAHUSIX.

CpaBHUBaAThH 1a00OPATOPHBIE U
MIPUPOJTHBIE YKCIIEPUMEHTBI KaK METO/IbI
9KOJOTHMYECKHUX MCCIICTOBAaHUM.
OrneHHBaTh 3HAYCHHE IMPOTHO3UPOBAHHUS
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JlabopaTopHas paGora
«M3yueHune MeTo10B 3KOJOTHYECKUX
YCCIIEIOBAaHUI

KaK METOJa PKOJIOTHYECKHUX
HUCCIIeAOBaHUM.

O0O0CHOBBIBATHL HEOOXOIUMOCTD
AKOJIOTUYECKUX 3HAHUHU

JUIL COBPEMEHHOTO YEJIOBEKA

Nroro yacoB no teme 3
7 | Tema «Opranu3msl 1 cpeia 00UTAHUS»
7.1 | Dxonoruueckue 1 Dkonoruyeckue GpakTopsl U PackpsIBaTh coziepKaHue TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JEHCTBHS. MOHSTHI: 9KOJIOTUYECKHI (PakTop,

Kiaccudukaruys 3K010rHuecKux
bakTopoB: abMOTHYECKHE,
ouoTuyeckue, anrponoreHHeie. O0Me
3aKOHOMEPHOCTH JI€UCTBHUS
skosoruueckux (axropos. [IpaBuino
munumymMma (K. IInpenrens,

1O. JInu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTECHOOMOHTHBIE
OpraHU3MBbI.

JdemoHcTpanumn

Tabauirel ¥ cxembl: « IKOJTOTUUECKUE
bakTopbI».

Oo0opynoBanue: repOoapuu u
KOJUTEKIIMU PACTEHUN U )KUBOTHBIX,
MPUCTIOCOOJIEHHBIX K BIUSHUIO
PA3TUYHBIX KOJIOTHUECKUX
dbakTopoB

OMOJIOTHYECKUN ONITUMYM,
OTPaHUYMBAIOIIANA (JIIMUTHUPYIOIIUIA)
dakTop.

KnaccudunnpoBaTh 3K0JI0TrHUECKHE
(bakTopbl IO Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 0011I1e
3aKOHOMEPHOCTHU JCUCTBUS
AKOJIOTUYECKUX (PaKTOPOB.
OO0O0CHOBEBIBATh JIEUCTBHE 3aKOHA
ONTHUMYyMa 1 3aKOHA OTPaHUYHBAIOIIETO
dakropa.

[IpuBOAUTE PUMEPBHI:
WUTIOCTPUPYIONIUE IeCTBUE TpaBUiia
MUHHMYyMa, OTPAHUYUBAIOLIETO
(dbakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPIraHU3MOB
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7.2

AOunoTuueckue
dakTopsl. CBeT Kak
YKOJOTUUYECKUUN

¢dakrop

Abuotnueckue gakropsl. CBET Kak
skosoruueckuit pakrop. [erictue
Pa3HBIX YYaCTKOB COJTHEUHOTO CIIEKTpa
Ha OPTaHU3MBbI. JKOJIOTHICCKUE
TPYIIBI PACTEHUH U KUBOTHBIX

110 OTHOIIICHUIO K cBeTy. CHTHaAbHAS
poJib cBeTa. DoTONEPUOIU3M.
JdemoHncTpanuu

Tabanib! U cxeMbl: «CBeTOBOI
CHEKTP», « IKOJOTUICCKUE TPYIIITHI
YKUBOTHBIX 110 OTHOIIICHHUIO K CBETY).
O6opyaoBanue: repoapuu
CBETOJIIOOMBBIX, TEHEIIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTEHUIA;
CBETOJIIOOUBLIE, TEHEIIOOMBEIE U
T€HEBBIHOCINBbIE KOMHATHBIE
pacTeHusl.

JlaGoparopHasi padora
«BrIsiBNIEeHNE TpUCTIOCOOTECHUH
OpPraHU3MOB K BIIUSTHUIO CBETa»

PackpriBaTh cofep:kaHie TEPMUHOB U
MOHSTHI: CBET, (POTONEPUOIU3M.
XapaKTepru3oBaTh JICMCTBUE CBETA KaK
AKOJIOTUYECKOTO (haKTopa.

CpaBHUBAThH JACHCTBHE Pa3HBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpa

Ha OpPraHU3MBbI.

BbISBISTE 0COOCHHOCTH CTPOEHUS U
KU3BHEICATEIILHOCTH PACTCHUN Pa3HBIX
AKOJIOTUYECKUX TPYII IO OTHOIIEHUIO
K CBETY (CBETOJIFOOMBBIC, TEHETIOOUBHIE,
TEHEBBIHOCIIBBIC).

[TpuBOAUTH IPUMEPHI PACTEHUM PA3HBIX
HKOJIOTHYECKUX TPYMI 10 OTHOLIEHUIO
K CBETY.

BhIsSBIIATE 0COOEHHOCTH CTPOCHUS U
KU3ZHEJEATEITHHOCTH KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIICHUIO
K CBETY (THEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[IpuBOAUTH TPUMEPHI KUBOTHBIX
Pa3HBIX PKOJOTUYECKUX TPy

M0 OTHOUIIEHUIO K CBETY.
OO00CHOBBIBaTH 3HAUEHUE
dboToneproau3mMa B )KM3HU OPTraHU3MOB
U ISl TPAKTUKHU CEJIBCKOTO

X0341CTBa

128



DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

7.3

Abuotnueckue
(akTopsbl.
Temneparypa kak
JKOJIOTMYECKUN

¢dakrop

Temneparypa Kak 3KOJOTUYECKUN
¢dakrop. [eiicTBue TEMIEpaTyphl

Ha opranusmsl. Iloiikunorepmusie u
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpanuu

Tabauiel u cxembl: « TermIoKpoBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE

YKUBOTHBIEY.
Oo0opynoBanue: repbapuu u
KOJUIEKIIM U TEILJIOJIOOHNBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHBBIX
pACTEHMI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTropHnasi padora

«BpIsIBIICHHE TIPUCTIOCOOICHU
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPHD

PackpsiBaTh cojiep:KaHue€ TEPMUHOB U
TIOHATHN: TEMIIEpaTypa,
MONKWJIOTEPMHBIE (XOJIOTHOKPOBHBIE),
rOMOMOTEpPMHBIE (TEMJIOKPOBHEIE)
OpraHU3MbI, aHAOMO03, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISAIIHUS.

XapakTepu3oBaTh JICHCTBUE
TEMIIePaTyphbl HA OPTAHU3MBI.
BBISBISTE 0COOCHHOCTH CTPOCHUS U
KU3ZHEICATEITLHOCTH TOMKMIIOTEPMHBIX
(XOOTHOKPOBHBIX) M1 TOMOHOTEPMHBIX
(TEeNJIOKPOBHBIX) )KUBOTHBIX.
[IpuBOAUTH PUMEPHI TOUKHIOTEPMHBIX
(X0JIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX) )KUBOTHBIX.
BhIsSBIISATE OCOOEHHOCTH CTPOCHUS U
KU3ZHEJEATEIHbHOCTH TETUIOTIOOMBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUM.

[TpuBOIUTH IPUMEPHI TETLIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUM.

[IpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue BiaxxHOCTB KaK 3KOJI0TMYECKUI PackpeiBaTh coaepkaHue TEPMUHOB U
dakTopsl. BiaxxHocTh daktop. [Ipucnocobnenus pacTeHuit MOHSITUN: BIQXHOCTh, TUIPOQUTHI,
KaK 9KOJIOTHUECKUI K MOJJIEp>KaHHUIO BOJHOIO OanaHca. rurpouTsl, Me30pUTHI, KCEPODUTHI,
dakTo Knaccuduxanus pactenuit JKUBOTHBIE: BOJIHBIE, TIOJIYBOJIHbBIE,
110 OTHOLLUEHUIO K BOJE. Ha3eMHBbIE.
[Ipucnoco6eHust s KUBOTHBIX XapakTepu3oBaTh JACHCTBUE BIAKHOCTH
K USMCHCHHUIO BOTHOT'O PCKUMA. KaK 9KOJIOTHYECKOro (akTopa.
JleMoHCTpanuu BbIsBIIAITE OCOOEHHOCTH CTPOEHUS U
Tabnuiiel U cxembl: «DU3NOTOTUYECKUE | KUZHEAECATEIbHOCTH PACTEHNUN Pa3HBIX
aZanTaly >KMBOTHBIX). HKOJIOTUYECKUX TPYII 10 OTHOIIECHUIO
OO6opyaoBanue: repbapun pacTeHU, | K BOJE.
OTHOCSIIIIUXCSI K TUTpoduTam, [TpuBOIUTH IPUMEPHI PACTEHUI pa3HbIX
kcepodutam, Mme3opuTaM, KOMHATHBIE | OKOJIOTHMYECKUX I'PYIII 110 OTHOLIECHUIO
pacTeHus JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHas paGorta BbIABISATE aHATOMUYECKHUE U
«AHaTOMHUYECKHE OCOOCHHOCTH (bU3MOJIOTUIECKUE TTPUCTIOCOOICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | JKUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuMa.
[IpuBOAUTH IPUMEPHI BOJIHBIX,
MOJIYBOJHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpensl oOuTaHHS Cpenpl oOMTaHMsI OPraHU3MOB: BOIHAsA, | PackphiBaTh copeprkaHue TepMHUHA

OpraHu3MOB

HA3eMHO-BO3/YIIIHAS, TOYBEHHAS,
rIIyOMHHAs TOATIOYBEHHAS,
BHYTpHUOpraHu3MeHHas. Ou3nko-
XUMHUYECKHE OCOOSHHOCTH CpeJT
0oOUTaHUSI OPTaHU3MOB.

«cpena oOUTaHuUs.

XapakTepu3zoBaTb 0COOCHHOCTH
BOJIHOM, HA3€MHO-BO3AYIITHOM,
MOYBEHHOM, TNTyOMHHO MOJNIOYBEHHOU U
BHYTPHOPTraHU3MEHHOU CpeJl OOMTaHMUS.
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[IpucnocoOnenust OpraHu3MoB K )KH3HU
B Pa3HBIX Cpeliax.

JdemoncTpanuu

Tabauuel u cxembl: «Cpeibl OOUTaHUSA
OpraHU3MOB.

Oo0opynoBanue: KOJIJIEKIUU
KUBOTHBIX, OOUTAIOLIUX B PA3HBIX
cpenax

CpaBHUBATh (PUBUKO-XUMUYECKUE
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BbISBISATE UepThI IPUCTIOCOOTICHHOCTH
OpraHU3MOB K OOUTAaHHIO B BOJIHOM,
HAa3€MHO-BO3YLLIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM cpeiax
oOuTaHUs;.

[IpuBOaUTH IPUMEPHI OPTAHU3MOB,
OOUTAIOIINX B PA3HBIX Cpeaax

7.6 | buonorudeckue buonornueckue purmel. BHeniHue u PackpeiBaTh copepkaHUe MOHATHUS
PUTMBI BHYTpeHHUE pUTMBbI. CYyTOUYHBIE U «OUOJOTUYECKUE PUTMBI.

TOJIMYHBIE PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUU TOJMYHBIX OMOJOTUYECKUX PUTMOB.
KU3HU. [IpuBOaUTH IPUMEPHI IPOSIBICHUS
JdemoncTpanumn OMOJIOTUYECKUX PUTMOB Y pa3HBIX
Tabmwmie! 1 cxembl: «buosnornyeckue OpTraHW3MOB.
PUTMBD». BhIsBIISATE 4epThI MPUCTIOCOOIEHHOCTH
O6opyaoBaHue: repbapuu u OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUIEKIIMH PACTEHUN U )KUBOTHBIX, YCJIOBUM KU3HMU.
o0nagaronux 4epTamMmu OnuchIBaTh CE30HHBIE SBJICHUS B )KU3HU
MPHUCTIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
VU3MEHEHUSAM yCJIOBUU KU3HU B CBOEH MECTHOCTH

7.7 | )KuzHeHHbIE (HOPMBI Kuzuennsie GOpMBI OPraHU3MOB. PackpeiBaTh coaep:kaHue NOHATHS

OpraHu3MOB

[TonsiTHE O )KM3HEHHOU (hopMme.
’Kuznennoie GopMbl pacTeHUII:
JIEPEBBs, KyCTAPHUKH, KyCTApPHUYKH,

«GKU3HEHHAsi (hopMa OpraHu3Ma.
BbIBISITE 0COOCHHOCTH CTPOEHUS U
JKA3HEIESITEIbHOCTH PACTEHUM Pa3HbBIX
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MHOTOJICTHHE TPaBBI, OJTHOJIETHUE
TpaBbl. JKHU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOUOHTHI,
a’poOnOoHTbI. OCOOEHHOCTH CTPOEHUS U
o0Opasza KHU3HH.

JdemoHncTpanuu

Tabauip! 1 cxembl: « ) KU3HEHHBIC
dopmbI pacTeHuity, « Ku3HeHHBIE
(OPMBI JKHBOTHBIX).

Oo0opynoBanue: repOapuu u
KOJIJICKITUU PACTEHUH M )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOpM

YKU3HEHHBIX (DOPM.

IIpuBOAUTE ITPUMEPBI PACTEHUH Pa3HBIX
YKU3HEHHBIX (POpM.

BbIsSBIIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEIbHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (PopM.

[IpuBOAUTH IPUMEPHI JKUBOTHBIX
pa3HbIX KU3HEHHBIX (opM

7.8

buotnyeckue dpakTops

buornueckue dakropsl. Buas
OMOTHUYECKUX B3aUMOJIEUCTBUN:
KOHKYpEHIIHS, XUIITHUYECTBO, CUMOMO3
u ero gopmel. [lapazutusm,
KOOIIEepaIusi, MyTyalli3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBO). HeTpoduueckue
B3aUMOJICHUCTBUS (TOMMUYECKHUE,
dbopuueckue, pabpudueckue). 3HaUCHHE
OMOTUYECKUX B3aUMOIEHCTBUNA I
CyLIECTBOBAaHMSI OPTaHU3MOB B CPEJIE
obutanus. [IpuHIUIT KOHKYPEHTHOTO
VCKJTFOYCHMUS.

JdemoHcTpanuun

TalauIbl U CXeMbl: «IKOCHUCTEMA

PackpsiBaTh coepkaHle TEPMUHOB U
MOHATUIN: KOHKYPEHIUS, XUIIIHUYECTBO,
Mapa3uTU3M, MyTyalu3M,
KOMMEHCAIU3M, HETpOohUUIECKUe
B3aNMO/IECTBHS.

XapakTepu30BaTh BUJIbI OMOTHYECKUX
B3aUMOJICCTBUM.

OOBSICHATH CYIITHOCTh KOHKYPEHIINH,
XUIIHAYECTBA, Iapa3uTU3Ma,
MyTyajau3Ma, KOMMEHCAIN3MA.
[IpuBOAUTH IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIHUX B OMOTUYECKHUX
B3aUMOJICMCTBUSX PA3HBIX TUIIOB.
OueHuBaTh 3HaUCHUE OMOTUYECKUX
B3aUMOJICMCTBUM ISl CYIIECTBOBAHHUS
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HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOTO JIECay,
«lenu nutanusay, « XUITHUIECTBOY,
«ITapazutuzm», «KoHKypeHIUS»,
«CumbOmo3y, «KomMeHcamm3my.
O6opynoBanme: KOJUIEKIUU
YKUBOTHBIX, YYaCTBYIOIIUX

B Pa3IUYHBIX OMOTUYECKHUX

OpPraHU3MOB B Cpejie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHIIMIIA
KOHKYPEHTHOT'O UCKITIOYEHUS

B3aUMOJEUCTBUIX
Hroro yacoB no teme 9
8 | Tema «JkoJiorusi BUA0OB M NOMYJISIIIAIN
8.1 | Dkonoruyeckue 3 OKOJIOTUYECKHE XapAKTEPUCTHKU PackpbIBaTh cozepKaHue TIOHATHS
XapaKTEPUCTUKU nonyyanuu. [lomynsus kak «TIOITYJISALIUASI.
HOILYJIALIUN Ouosnornueckas cucrema. Ponp OneHuBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJTHOPOJHOCTH Cpebl, (GU3UUECKUX
O0apbepoB U 0OCOOCHHOCTEH OMOJIOTHHI
BUJIOB B ()OPMHUPOBAHUHT
MPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssiuii. OCHOBHBIE MMOKa3aTeNN
MOMYJISIUU: YACTEHHOCTb, IJIOTHOCTD,
BO3pacTHas U MOJI0Bask CTPYKTYpa,
POKIa€MOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTbh, MUTPAIIHS.
JdemoHcTpanumn

Tabauirel ¥ cXembl: « IKOJTOTUUECKHE
XapaKTePUCTUKH TIOMYIISIIUN,
«IIpocTpaHcTBeHHAs CTPYKTYpa

cpenbl, pu3znueckux 0aprepoB U
0COO0EHHOCTEN OMOJIOTUH BUIOB

B ()OPMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTYPBI TTOMYJISIIANA.

[IpuBOAUTE IPUMEPHI MOMYJISLNAN
pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTHYECKHUE TTOKA3ATEIH
MOMYJISIIAN: YACTICHHOCTb, TNIOTHOCTH,
BO3pacTHas U TIOJIOBAsi CTPYKTYpa,
POKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHS.
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MOomyJIsAumn», «BOSpaCTHBIC IMUupaMuJbl
MOMMyJIALIU

8.2 | Dxosoruyeckas DKOJIOTMYECKAs CTPYKTYypa NOMyJsiuuK. | PackpeiBaTh copepkaHre TEPMUHOB U
CTPYKTypa OlLieHKa YUCIEHHOCTH MOMYJISIIIUH. MOHATHUI: TUHAMUKA MOIYJISLINH,
MOITYJIALMHA. JInHaMUKa TIOMYJISIHA U €€ Pery/siuus. | OMOTHMYECKHU IIOTEHIIMAI Oy JISALUH,
JlnHamMuyKa MOMyJIsIUN bruoTnyeckuii MOTEHIMAN TOMYJISIIAKA. | KPUBbIE BBIKUBAHUS, (DAKTOPBI
U €€ peryJsinus MopaenupoBaHue TUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIbL.

nonyJsisanuu. Kpussle pocta OOBSICHATH 3aKOHOMEPHOCTHU

YUCJIEHHOCTH nonyJisinuu. Kpusbie pa3MeleHus oco0ei Moy

BBDKMBaHUS. Perynsiius 4ucICHHOCTH | Ha 3aHMMAEMON TEPPUTOPUH.

HOMYJSIUN: POJb (PaKTOPOB, OneHuBaTh OMOTUYECKHM MOTEHIIAT

3aBUCAIINX U HE 3aBUCSIINX OT MOITYJISILIMM pa3HbIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTHUECKHE CTPATETUN | AHAIM3UPOBATh KPUBBIE pOCTa

BUIOB (1- 1 K-cTparerun). YUCJIEHHOCTHU NOMYJISLINU U KPUBBIE

JdemoncTpanumn BBIKUBAHMUSL.

Tabauiel u cxeMbl: «CKOPOCTH OO60CHOBBIBATH IPUUUHBI CIICP)KUBAHUS

3aceseHus MOBEPXHOCTH 3eMIIU OMOTHYECKOTO TIOTEHIIMAJIA POCTA U

Pa3JIMYHBIMU OPTaHU3MAMM MPUYHUHBI BCIBIIIEK POKIAEMOCTH
Y OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnsath HakTOpbl CMEPTHOCTH,
PEryJIupyOLMe YUCICHHOCTD
MOIYJISIIUM PACTEHUM U )KUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKHUE CTPATETUN
BHJIOB

8.3 | Dkonoruyeckas HUIIA [TonsiTHE 00 YKOIOTHUECKON HUIIIE PackpsiBaTh cofep:kaHle TEPMUHOB U

BHIA

Buj1a. Mecroobutanue. MHOoroMmepHas
MOJIEITb SKOJIOTUYECKON HUIIIN

MOHSTHUM: AKOJIOTUYECKasl HUIIIA, BU]I,
apeall, MHBa3usl.
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JIx. . XatunHcoHa. Pasmepsl
AKOJIOTUYECKOW HUIM. [loTeHInanpHas
Y peaarn30BaHHAsl HUIIIU.

Bup xak cucrema nonynsuuii. Apeansl
BUA0B. BUbl M X )KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS U
MUTPALAN ) KUBOTHBIX. broJiornyeckue
WHBAa3UM 4y>KEPOIHBIX BUOB.
JdemoncTpanuu

[loprper: /Ixx. Y. XaTYUHCOH.
Ta0munel U cxembl: «MoIenb
SKOJIOTUYECKOW HUIIN

JIx. . XaTunHCOHAY.
O6opyaoBaHue: repdbapun pacTeHUH;
KOJUICKIIMU )KUBOTHBIX.
JlaGopaTopHasi padorta
«IIpucnocoOneHust ceMsiH pacTeHUMN

K PAaCCEJIECHUIO»

XapakTepu3oBaTb MHOTOMEPHYIO
MOJIEJIb DKOJIOTUYECKON HUIIIU

Jx. . XaTtunHCcoHa.

IIpuBOAUTE IPUMEPHI HIKOJIOTUYECKUX
HUII Pa3HbIX BUJOB PACTECHUN U
JKUBOTHBIX.

BbIABIATE OTIIMYME DKOJIOTUYECKON
HUIIN BUIA OT €r0 MECTOOOUTaHUSI.
['paduyecku n3006paxxarhb
MHOTOMEPHYIO MOJENb IKOJIOTUYECKOU
HUILHN JUISL Pa3HBIX BUOB.

BbIABIATE IPUUYMHBI PA3IMYUT

B pa3Mepax 9KOJIOTMYECKON HUIIN

Y Pa3HBIX BUJIOB PACTEHUU U KUBOTHBIX.
AHanmu3upoBaTh NPUYMHBI U
IIOCJICJICTBUSL CMEHBI SKOJIOTUYECKON
HUILH

Ntoro yacoB mo teme 9
9 | Tema «IkoJ10rusi c0001ECTB. IKOJIOTHYECKHE CUCTEMbI»
9.1 | CoobuiectBO 1 CoobmectBa opranu3moB. bruorieno3 u | PackpeiBath comepxaHnue TEpPMUHOB U
OpTraHU3MOB — ero cTpykrypa. CBsizu MEXIy MOHATHI: OHMOIIEH03, OUOTOTI.
OmoIIeHO3 OpraHu3MaMu B OUOIICHO3E. XapakTepu30oBaTh OMOIICHO3 U €ro

JdemoHcTpanuu
Tabauiel U cxeMbl: «CTpyKTypa

CTPYKTYPBI: BHJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUUECKYIO.
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OHOIIeH03a», « IKOCHUCTEMA
IIUPOKOJIUCTBEHHOTO JIECa,
«IKOCHUCTEMA XBOUHOTO JIECa)

[lepeuucasaTe v IPUBOAUTH ITPUMEPEI
CBsI3€1 MEXy OpraHu3Mamu
B OMOLIEHO3€

9.2

DKocucTeMa

DKOCHCTEMA KaK OTKPBITasl CUCTEMA
(A.JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OPraHU3MOB B DKOCHUCTEME:
MPOJIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue menu u ceTu.
AlGuoTnyeckue 0JIOKU SKOCUCTEM.
[TouBbI ¥ MBI B SKOCHCTEMAX.
KpyroBopot BelecTB v MOTOK SHEPTUHU
B OKOCHCTEME.

JdeMoHcTpanuu

IMoptpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmwuiel U cxembl: «DyHKITMOHATBHBIC
TPYIIIbl OPTaHU3MOB B SKOCHCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llernmn nutanus (macTOUITHAS,
JNETPUTHAS )».

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTUIl U
3Bepen

PackpsiBaTh cofep:kaHue TEPMUHOB U
MOHSTUIN: SKOCUCTEMA, TTPOTYLICHTHI,
KOHCYMEHTBI, PEIYLICHThI, TPOPUUECKHE
ypOBHH, Tpoduueckue (MUIIEBbIC) HeTH
U CEeTH.

Ha3piBaTh CTPYKTYypHBIC KOMITOHCHTBI
HKOCHUCTEMBI.

XapakTepu3oBath QyHKIINH U
MPUBOJIUTH TPUMEPHI OPTAaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HaHWUM O pacTeHUAX, rpudax,
OaKTEepUsIX U KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK SHEPTUH B 9KOCUCTEME.
OOBSICHATH POJIb OPTAaHU3MOB

B OMOJIOTMYECKOM KPYyTrOBOPOTE
BEILIECTB U IOTOKE YHEPTHH.
[IpuBOaUTH TPUMEPHI OPTAaHU3MOB,
3aHUMAIOIINX Pa3HbIe YPOBHU
TPOPUUYECKUX MUPAMHUI.

CocTaBiaTh CXeMbI IEPEHOCA BELIECTBA
Y SHEPIUM B IKOcUcTeMax (Llenu
MUTAHUSA).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe H JCTPHUTHLIC
OCIIU IMMUTaHUA

9.3 | Dkonoruveckue OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. PackpsIBaTh conepkaHne TEPMHUHOB U
MUPAMUIBI buomacca u npogykuusi. NOHATHI: MpoAyKIMs, OoMacca,
DKOJIOTMYECKHE MTUPAMUJIBI YUCEN, HKOJIOTHYECKask MTUPAMUA.
OrOMacchl U YHEPTUU. XapakTepu30BaTh MPaBUIIA
JdemoHcTpanumn HKOJIOTUYECKUX MUPAMUJL YNCET,
Tabauilbl U cXeMBbI: «DKOJIOrHYecKas OMOMaccChl U YHEPTUH.
nUMpaMuia Yucein», «IKOJIOrndYecKas OOBSCHATH MPUUNHBI PA3TUIUN
nupamMuia OMoOMacchl, B MNPOJYKTUBHOCTHU Y Pa3HBIX
«IKOJIOTUYECKas MUPaMHUaa SHEPTUMU» | DKOCHCTEM.
[IpuBOOUTH PUMEPHI IPAKTUYECKOTO
MPUMEHEHHUS MPABUII SKOJIOTHUYECKUX
MApaMU/I.
CpaBHUBaTH OHOMACCy U MPOTYKIHUIO
HKOCUCTEM CyIIU 1 MUpPOBOToO OKeaHa
9.4 | Usmenenus Jlunamuka skocucmenm. PackpeiBaTh copepkaHue TEPMUHOB U
COO00111eCTB — Kamacmpoguueckue nepecmpoiixu. MOHATUN: CYKIIECCUS, KITUMAKCHOE
CyKLeCCUun Dnykmyayuu. HanipaBineHHbIe COOOIIECTBO, CYKIIECCUOHHBIN Psij.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuyuHbie U BTOpUYHBIE
CYKILIECCUH U UX NPUYHHBI.
AHTPOIIOr€HHBIE BO3JACHUCTBUS

Ha cykueccuu. KinumakcHoe
coobmiecTBo. bruopasznoobpasue u
MOJIHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIECTB.

XapakTepu30BaTh CYKIIECCHUH:
NIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX MMPUMEPHI U HA3BIBATH IPUIHHBI
CMEHBI COOOIIECTB.

CpaBHUBaTh BpEMEHHBIE 1 KOPEHHBIC
OMOreoEeH03bl Ha KOHKPETHBIX
pUMepax CBOSH MECTHOCTH.
MonenupoBath pe3ynbTaThl IpoIecca
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JdemoncTpanuu

Tabauikt u cxembl: «O0pazoBaHue
oomnotay, «[lepBuunas cykueccus»,
«BoccranoBnenue jeca nocie noxapa

CMEHBI OMOTEOTICHO30B IO/T BIUSHHEM
aHTPOIIOTeHHOTO (pakTOpa

9.5 | Ilpuponubie [IpupoaHbie 3KOCUCTEMBI. PackpsiBaTh conepkaHue TEPMUHOB U
DKOCHUCTEMBI Ixocucmemvl 03€p U pek. Ixocucmemul | IOHATUN: (PUTOIIIAHKTOH, 300TJIAHKTOH,
Mopetl u oKeano8. IKocucmemovl myHOp, | IPYCHOCTB.
J1ecos, cmenei, nycmulHb. XapakTepu3oBaTh MPUPOIHBIC
JlemoHcTpamumn HKOCHUCTEMBI, UX OCHOBHBIC
Tabauilel U cXeMbl: «DKOCHCTEMA KOMITOHEHTHI (Ha MpUMepe 03epa,
ITUPOKOJIMCTBEHHOTO JIecay, XBOWHOTO M IUPOKOJIMCTBEHHOTO JIeca).
«IKOCHCTEMA XBOMHOTO JIECa», OOBSACHATH MPUUUHBI PA3IUUYHON
«IKOCHCTEMA 03EPay. OroMacchl IPOYLIEHTOB U
OO0opyaoBanme: akBapuyM Kak MOJIEb | KOHCYMEHTOB B IPUPOIHBIX
SKOCHCTEMBI. HKOCHUCTEMAX.
IKcKypeus «IKCKypcus B TUIWYHBIA | COCTaBIsATh NACTOUIIHBIE U IETPUTHBIC
ouoreorieHo3 (B 1yopaBy, Oepe3HsIK, LMY MUTAHUS TPUPOIHBIX SIKOCUCTEM.
€JIbHUK, HAa CYXOJI0JIbHBIN WUIN [IpuBOAUTH IPUMEPHI OPTaHU3MOB,
MOMMEHHBIN JIYT, 03€PO, OOJIOTO)» BXOJIAIIMX B COCTaB (PUTOIUIAHKTOHA,
300IIJIAHKTOHA, O€HTOCA.
OOG0CHOBBIBATH POJIb APYCHOCTH
B KU3HU HA3€MHBIX SKOCHCTEM.
CpaBHUBaTh OMOMACCY U TPOIYKIIUIO
BOJHBIX U HA3€MHBIX SKOCUCTEM
9.6 | AHTpONIOTEHHBIE AHTpPOIIOT€HHBIE Y3KOCUCTEMBL. PackpeiBaTh copep:kaHue TEPMUHOB U
3KOCUCTEMBI ArposkocucTema. ArporeHos. MOHATHI: arpO3KOCUCTEMA, arpOLICHO3,
(arposkocucTeMsbl) Paznuuns Mex a1y aHTpOIOT€HHBIMU U MOHOKYJIBTYpaA.

138




DenepanbHas pabouas nporpamma | Buonorus. 1011 kmacce (yriyGaéHHBIN ypOBEHB)

OPUPOJAHBIMU HIKOCUCTEMAMU.
JdemoncTpanuu

Tabauibl ¥ cXembl: « ATPOLIEHO3Y,
«KpyroBoport BelecTs 1 MOTOK
SHEPrUU B arpoLEHO3E».
Oo0opynoBanmue: repOapuu
KYJbTYPHBIX U TUKOPACTYIIUX
pacTEeHUM.

IKCKypcHs «IKCKypCHs

B arpod’KocHUcTeMy (Ha 1oJje uiu
B TETUIMYHOE XO3SIUCTBO)»

XapakTepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.

CocTaBnsTh LIENU MUTAHUS arpoleHO3a.

OO60CHOBBIBAaTh MPUYMHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHMBATh arpO3KOCUCTEMBI U
IIPUPOAHBIE IKOCUCTEMBI.
XapakTepu3oBaTh poOjb YEIOBEKA
B COXPAHEHUH YCTOWYHUBOCTHU
arpodKOCUCTEM

9.7

YpOOIKOCUCTEMBI.
DKOMOHUTOPUHT

Yp6oskocuctembl. OCHOBHEIE
KOMIIOHEHTBI YPOOIKOCUCTEM.
I'opoxackas ¢aopa u dayna.

CuHaHTpOnM3alUs TOPOJCKOM (hayHbI.

buonornyeckoe u X03sMCTBEHHOE
3HAYCHHUE arpPOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHU3MOB B 3KOCUCTEMAX.

Ponv kackaonozo aghghexma u 610os-
20UPuUKamopos (Kio4esvix 6ud0as)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHOC SHEPTUU U BEIIECTB MEKTY
CMEKHBIMU SKOCUCTEMAMH.

Y CcTOMYMBOCTh OPraHU3MOB,

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHATUHN: YpOOIKOCUCTEMA,
CUHAHTPOMHU3AIMs, TOpoAcKas dJopa,
ropojckas ¢payHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHCHTBI YPOOIKOCUCTEM.
OnuchiBaTh OMOJIOTHUECKOE U
XO3SIMCTBEHHOE 3HAYECHHUE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BrIsIBIIATE 0COOEHHOCTH TOPOCKOM
bnopsl U hayHBI.

CpaBHUBaATh YPOOIKOCUCTEMBI U
MPUPOJIHBIE SIKOCUCTEMBI
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HOHYJ'I)II_[I/II\/'I 1 O9KOCUCTEM B YCJIIOBUAX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JICHICTBUIA.

Mexanusmol 6o30eticmsusi 3a2psA3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
OP2AHUSMEHHOM, NONYAAYUOHHOM U

9KOCUCTEMHOM YPOBHSX, OCHOBYbL
9K0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 B030€liCMBUSL.
MeTon010rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
SKOCHCTEM.

JdeMoHCcTpanuu

Tabmwmiel 1 cxemsl: «IIpumepsl
ypOO3IKOCUCTEM.

IIpakTuueckasi padora
«M3y4yeHue u onrucaHue
ypOOIKOCHCTEMBIY.
JlabopaTopHas paGoTta
«M3ydenne paznooOpa3ust MEJIKUX

IMOYBCHHBLIX YWICHHUCTOHOTUX B PA3HBIX

O9KOCHCTCMAX»

HToro vacoB mo Teme

12
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10

Tema «buocdepa — rirodajibHas IKOCHCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Ouocgepsl

2

buocdepa — obmennanerapHas
o0osouka 3emiid, TJie CYIECTBYET WIN
CyllecTBOBaja Xu3Hb. Pa3Butue
npenacTaBiieHuit o Ouocgepe B Tpyaax
9. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu Ouocheps u e
cocraB. JKuBoe BelecTBo Ouochepsl u
ero (yHKIIUU.

JdemoncTpanuu

Hoprpertsl: B. Y. Bepraackui,

3. 3rocc.

Tabmuiel u cxeMbl: «I'eochepsr
3emany, «DyHKIUH )KUBOTO BEILIECTBAY

PackpriBaTh conep:kaHne TEPMUHOB H
NOHATHI: Ouocdepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT¢HHOE BEIIECCTBO.
[TpuBoaNTH POPMYTMPOBKH OCHOBHBIX
nonokenun yuenus B. M. BepHaackoro
o ouocdepe.

Xapaktepu3oBath 00s1acTu 6nochepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacrpoCTpaHEeHUS KUBOTO BEIECTBA

B 000J109Kax 3eMJIU U BBISBISAThH
MPUYMHBI €70 PA3TUYHOTO
pacnpeieNieHusl.

[lepeuncnsaTe GyHKIMH KUBOTO
BelecTBa orocdepsl (razosas,
OKHCJIMTEIbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTPAIIMOHHAsI, OMOXUMHUYECKasT ).
[IpuBOaUTH TPUMEPHI TPEOOPA3YIOLIETO
BO3/ICICTBUS )KUBOTO BEIIECTBA HA
ouocdepy.

AHaTu3UpOBaATh U OIICHUBATH
OMOJIOTMYECKYI0 HHPOPMAITUIO

0 TJI00aTbHBIX IKOJIOTUYECKUX
npoOseMax orocdepsl, MOTYyHAEMYIO

U3 Pa3HBIX HCTOYHUKOB.
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OuenuBate Bknaja B. 1. Bepnaackoro,
3. 310cca B cO31aHUE YUEHHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYILIIECTBOBAaHMUS
ouocdepsl.
KpyroBopoTsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ouochepnl. OcodbenHoctu duochepsl
KaK TJI00aIbHOM IKOCUCTEMBI.
JIlnHaMHu4yeckoe paBHOBECHE

B Onocdepe. KpyroBopoTs! BeliecTB 1
OMOTCOXUMUYECKUE ITUKIIBI (YTriIepoa,
a3oTa). PUTMUYHOCTH SIBICHUN

B Ouocdepe.

JdeMoHcTpanuu

Ta6mwmiel 1 cxembl: «I'eochepbl
3emiiny, «OYHKIUN KUBOTO
BEIIECTBAY,

«KpyroBopoT a3oTa B Ipupoae»,
«KpyroBopoT yrieponaa B mpupoie»,
«KpyroBopoT KUCIIOpO/ia B IPUPOACH,
«KpyroBopoT BOJIbI B IPUPOJIEN»

PackprIBaTh conmepkaHue TEPMUHOB U
MTOHSATHI: TJI00aJIbHAsT DKOCHUCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTrOBOPOTHI BEIIECCTB,
OMOreOXMMUYCCKHUE IIUKIIBI.
XapakTepu3oBaTh 0OCOOCHHOCTH
ouocdeps! Kak riaodanrbHON
HKOCUCTEMBI.

Omnpenensats GyHKIMIO OHOCchepsh

B oOecrieuyeHn OMOTEeHHOTO
KpYTroBOpOTa BEIIECTB Ha IJIAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJBI, YTJIepoaa, a30Ta.
CpaBHHBATbh 0COOCHHOCTH KPYTrOBOPOTA
Pa3IUYHBIX BEIIECTB.

OrneHMBaTh 3HAYCHUE KPYTOBOPOTA
BCILIECTB JIJIS CYIIICCTBOBAHUS KU3HU
Ha 3emuie.

OOBSACHATH POJTH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYyTrOBOPOTE
BEIIECTB.

BBISABIATE TMHAMHUYECKOE paBHOBECHE
ouocdepsl.
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[IpuBOAUTH IPUMEPHI PUTMUYHOCTH
SBJICHUH B Onocdepe
10.3 | 3oHaNIBHOCTH 2 3oHanbHOCTH Ouocdepsl. [lonsarue PackpeiBaTh copepkaHue TEPMUHOB U
o6uocdepnl. OCHOBHBIC 0 6uome. OCHOBHBIE OMOMBI CYIIIH: MOHSTUI: OUOMBI, TYH/IpA, XBOWHBIE
OMOMBI CYIIIH. TYHJpa, XBOWHBIE Jieca, CMEIIAaHHBIE U | JIECA, CMEIIaHHBIE JIeCa,
YcToiunBOCTh HIMPOKOJIMCTBEHHBIE JIeCa, CTEIH, IIMPOKOJMCTBEHHBIE JIECa, CTEIH,
ouochepsl CaBaHHBI, MyCTHIHU, TPOITUYECKHE JIeCa, | CABaHHBI, IYCTbIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOpbsi. KimuMar, pacTUTEbHBIA | BBICOKOTOPbSI.
Y KUBOTHBI MUP OMOMOB CYIIIH. [Toka3bIBaTh Ha KapTe U
CTpykTypa ¥ QYHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIIEHKA UX PECYPCHOI0 MOTEHLIMANIA U CyILIH.
onochepHbIX HYHKITUH. CpaBHUBaTh OCOOEHHOCTH KJIMMATA,
JleMOHCTpAL T MIOYB, PACTUTEIBHOTO U AKUBOTHOI'O
Tabmuiiel u cxembl: «OCHOBHBIC OMOMBI | MUpa Pa3HbIX OMOMOB CYIIN 3eMJIH.
cymn», «KimmMmarnueckue nosca BBIABASATE IPUYUHBI 30HAIBHOCTH
3emum», « Tynapa», «Taitran, B Onocdepe
«CMeImaHHbBIN Jecy,
«InpOoKOIMCTBEHHBIH J1eCy», «CTEbY,
«CaBanHay, «IIycToiHs Y,
«Tponmueckui necy.
Oo0opynoBanue: repbapun pacTeHHIA
Pa3HBIX OMOMOB; KOJIJICKIIMH KUBOTHBIX
Nroro yacoB no teme 6
11 | Tema «Yes0BeK U OKPYKAKOIIAS CPeIa»
11.1 | Bo3neuctBue 2 DKOJIOTMYECKHE KPUZHUCHI U UX PackpeiBaTh conep:kanue TEpPMUHOB
yesjoBeka Ha ouocdepy npuurHbl. Bo3aeicTBue yeaoBeka Y TIOHATHUM: aTMocdepa,
Ha 6nocdepy. 3arps3HeHne BO3YIITHONW | BEIECTBA-3aTrPSI3HUTEIH,
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cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcos. Pa3pymienne noussl. Oxpana
II0YBEHHBIX pecypcoB. M3meHeHue
KJIMMATA.

JdemoHcTpanuu

Tabauibl ¥ cxembl: «3arps3HeHne
aTMoc(epbl», «3arpsi3HeHUE
ruipocPepb», «3arpsi3HEHUE OYBBIY,
«ITapHukoBbIii 3¢ PexT

NapHUKOBBIN 3(PPeKT, «030HOBaAS
TIBIPa», KUCIOTHBIC JOXKIN,
ruapocdepa, 3BTpoduKaIys BOJOEMOB,
MI0YBa, PO3HS TIOUB, IMECTUIINIBI,
DKOJIOTUYECKUN KPU3UC.
AHaU3UPOBATH AHTPOITOTCHHBIC
(baxTopbl BO3/elCTBUS HA Ouochepy
(poib YeJoBeKa B MPUPO/IC) Ha pa3HBIX
dTarax pa3BUTHS YEIOBEYECKOTO
oO1ecTna.

XapakTepru30oBaTh rI100abHEIC
IKOJIOTUIECKUE TIPOOTIEMBI;

OCHOBHBIE HCTOYHHUKHU aTMOC(EPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
npo0IeMbl, CBSI3aHHBIE

C YBEJIMYECHHEM TPAHCIIOPTA

B KPYIHBIX TOPOJIax; IBTPODUKAIUIO
BOJIOEMOB; MTOCJIE/ICTBHS 3arpsI3HEHUS
BOJI XUMUYECKUMH BEIIECTBAMU;
BO3/ICHCTBHE YEIIOBEKA HA TOYBCHHBIN
MOKPOB.

ApryMeHTHpOBaTh 3HAUCHHE
HKOJIOTHYECKUX 3HAHUH B PEIICHUN
BOTIPOCA O TIOJIIEPIKAHUH YCTOMUHNBOCTH
onochepsr
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11.2

AHTpONOreHHoe
BO3JICHCTBUE

HA PACTUTEIIbHBIN U
YKUBOTHBIN MUP.
Oxpana npuposl

AHTpPOIIOT€HHOE BO3/ICHCTBHE

Ha PACTUTEJIbHBIA U KUBOTHBIM MHUP.
OxpaHa pacTUTEIBHOrO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPaHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUHU
(OOIIT). boranmyeckue caapl U
300JI0TUYECKUE MAPKHU.
JdemoncTpanuu

Ta6auiiel 1 cxeMbl: «Oco00

OXPAaHACMBIC ITPUPOIHBIC TCPPUTOPUN.

Oo6opynoBanue: Gororpaduu
OXpaHSEMbIX PACTEHUI U JKUBOTHBIX
Kpacnoit knuru PO, KpacHoi kHUTH
peruona

PackpeiBaTh copepkaHue TEPMUHOB U
TIOHSTUN: COKpAILIEHUE
Ooropa3zHooOpasus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMble TPUPOIHbIE
tepputopuu (OOIIT), 6oTannueckuit
caJl, 300JI0TMYECKU I MapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTEHUM U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHICTBUS YEIOBEKA
HA PACTUTEJIbHBIN U KUBOTHBIN

MUP.

XapakTepu30BaTh MPUHIUIIBI
«BceMUpHOU CTpaTEruu OXpaHbl
MIPUPOJIBD».

[lepeuncnsiTb 0COOEHHOCTH PA3TUUHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PaCIIOJIOKEHHBIX B CBOEW MECTHOCTH.
Jloka3pIBaTh Ha IpUMEPaAX OMACHOCTh
COKpaIlleHUsI OMOJIOTHYECKOTO
pa3zHooOpazus 3eMiu.

[IpuBOAUTH PUMEPHI PEAKUX U
MaJIOUHMCIIEHHBIX BUIOB PAaCTCHUI U
’)KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHbIX B KpacHble kKHUTH
pernoHoB u Kpachnyto knury PO
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11.3

PauvonansHoe
[IPUPOAONIOJIL30BAHUE
U YCTOMYUBOE
pasBUTHE

OCHOBHBIC PUHITUTIBI YCTONYHBOTO
Pa3BUTHS YEJTIOBEUYECTBA M MPUPO/IBI.
PanmnonansHOE IPUPOIOTTIOIH30BAHUE
U COXpaHEHHE OUOJIOrHYECKOrO
pazHooOpa3ust 3eMIIH.

OO61re 3aKOHOMEPHOCTH
TJI00QIBHBIX SKOJIOTHYECKHUX
KkpusnucoB. OcoOCHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €T0
BEPOSITHBIE TTOCIIC/ICTBUS.

Pa3BuTHE METO10B MOHUTOPHHTA
Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
MIPOIIECCOB.

Cucmemmnule ucciedo8anus nepexood
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOU IHep2emuKe.
buonocuuecxoe pasnoobpasue u
ouopecypcol. Hayuonanvuole
UHOpMAYUOHHBIE CUCTEeMDbL,
obecneuusarouue 00CmMyn

K UHopmayuu no cocmosiHuio
OMOENbHBIX BUOOB U IKOCUCTNEM.
OcHo8bl SKOpeabuIumayuy 3K0CuUcmem
u cnocobog 60pvovL

¢ buonospexcoeHusAMU.
Pexoncmpyxyus mopckux u nazemHvix
9KOCUCHeM.

PackpeiBaTh coaepkaHue TEPMUHOB U
IIOHATUM: pallMOHAIIBHOE
MPUPOAONOJIB30BAHUE, YCTOMUYNBOE
pa3BUTHE, IPUPOIAHBIE PECYPCHI,
AKOJIOTUYECKHUU CIIC]I.

XapakTepu30BaTh OCHOBHBIE MTPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
MIPUPOJBI.

OnuceiBaTh HEMCUEPIIAEMBIE U
rcuepIiaeMble MPUPOIHBIE PECYPCHI,
MOYEPKUBAsi OTHOCUTEIBHOCTh
HEUCUEPHAEMOCTH PUPOIHBIX
PECYPCOB; XapaKTEpU30BaTh IMPOIECCHI
MX BO3HUKHOBEHUS U YCIIOBUS CPELBI,
MPUBOASAIINE K UX (HOPMUPOBAHUIO.
PackpriBaTh Ip00IeMBI palliOHATIBLHOTO
MIPUPOJIONIOJIB30BAHUSA U HAXOJUTH ITyTH
UX PEUICHUS
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JdemoncTpanuu
Tabauuesl u cxemsl: «Moaenun
YIIPABJISIEMOI0 MUPA»

Htoro yacos 1o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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