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Pabouas nporpamMma no yuebHoMy npeamety «buonorus» (yrinyOn€HHbIN ypoBeHb) (IpeaMeTHast
obnacte «EcTecTBeHHO-Hay4HblEe NpPEAMEThI») (Zlanee COOTBETCTBEHHO — Iporpamma Io OuoJoruw,
OMoNIOTHsI) BKIIIOYAET MOSICHUTENBHYIO 3allUCKy, COJAEp)KaHHE OOYYEHHs, IUIAHUPYEMbIE DPEe3yJIbTaThl
OCBOCHMAINPOrpPaMMBbl 110 OUOJIOTUH, TEMATUYECKOE IJIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

IIporpamma 1o O6MOJIOTMM Ha YpPOBHE CpeAHEro oluiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
QenepanpHoro  3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoii
Oeneparuny, PI'OC COO, Konuenmuu npemnogaBanus yaeOHOro rnpeameTa «bHOIOTHs» U OCHOBHBIX
MOJIOKEHUH paboveld mporpaMMbl BOCITUTAHUSI.

VYueOHnbiii npeamer «buonorusi» yriyonénHoro ypoBHs msyueHus (10—11 kmaccel) siBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeAMeTHON oOnactu «EcTrecTBeHHO-HayuHble mpeaMmeTs». CoriacHo
nosoxxeHusM GI'OC COO npoduiibHble yuyeOHbIE ITPEIMEThI, U3ydyaeMble Ha yriyOlIEHHOM YpOBHE,
SBIIIIOTCS  crtocoOoM  muddepeHmanuu 00y4eHHsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEAHHM OOLIMM, CPEIHUM
npo¢eCCHOHATBFHBIM M BBICIIUM 00pa3oBaHueM. B To jxe Bpemst Kbl U3 3THX y4eOHBIX MPEAMETOB
JIOJDKEH OBITh OPHEHTUPOBAH HAa MPHOPUTETHOE pEHICHHE O00pa3oBaTENbHBIX, BOCHHTATEIBHBIX
U pa3BHBAIOIIUX 3a/1a4, CBSA3aHHBIX C TpodopueHTanuel oO0y4arOMUXCS W CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOH 00JacTH HAydyHOrO 3HAHWS, CBSI3aHHOTO ¢ OHMOJOTHEH, MEIUIIUHOM,
HKOJIOTHEN, TICUXO0JIOTUEHN, CIIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma o Ouosyoruu Ma€T MpencTaBIeHUE O LU U 3a7adax U3y4eHus: yueOHOTro rmpeaMeTa
«buonorus» Ha yrnyOia€HHOM YpOBHE, ompenenseT o0s3arenbHOEe (MHBAPHMAHTHOE) MPEIMETHOE
COJIEp/KaHUE, €ro CTPYKTypUpOBaHHME IO pas3ieilaM U TEeMaM, paclpeleleHue II0 Kiaccam,
PEKOMEH/IyeT IOCIeI0BaTeIbHOCTh M3yYeHHs Y4eOHOro MaTepualia ¢ y4€TOM MEXKIIPEIMETHBIX U

BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKH Y4eOHOTO nporecca, BO3PACTHBIX ocoOeHHOCTEH
oOyyaromuxcs. B mporpamme mo OHONOrMHM peanu30oBaH  HPUHIMI  IPEEMCTBEHHOCTH €
U3Y4YECHHUEM Ouosiornd Ha YpOBHE OCHOBHOro oOmiero oOpaszoBaHus, Onarogaps uemy

IPOCMAaTPUBAETCSl  HANpPaBJIEHHOCTh Ha MOCIEAYyIOIlee pa3BUTHE OHOJIOTMYECKHX  3HaHUM,
OpPUEHTHPOBAaHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHMSI, 3KOJIOTHYECKOTO
MBILIEHHS, MPEJCTAaBICHUIl O 3I0pOBOM 00pa3e KM3HM, Ha BOCHUTAHUE OEPEKHOIO OTHOLICHMS K
OKpy’Karolied npuponHoi cpene. B mporpamme mo OHONOTHMM Takke IMOKa3aHbl BO3MOXHOCTH
yuebHoro mpenMera «buonorus» B peanuzanuu TpedboaHuin OI'OC COO Kk mIaHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM W TPEIMETHBIM pe3yibTaTaM oO0y4deHHs u B (HOPMHUPOBAHUH
OCHOBHBIX BHUJIOB Y4€OHO- [M0O3HABATEIbHON JESTENbHOCTH O0YYaIOIINUXCS IO OCBOCHUIO COAEPKAHUS
OuosIormueckoro oOpa3oBaHMs HA YPOBHE CPEIHETO OOIIETO 00pa30oBaHUs.

VY4eOubiii mpenmer «buonorus» Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs 3aBepuIacT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHUPOBAH Ha paclIUpeHHe U yriayOsieHue 3HaHUi
0o0ydaromuxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON M KJIETOYHOW OMOJIOTHH, IMOPHOJIOTUU U
OMOJIOTHY pa3BUTHSI, TCHETUKH, CETICKITH, OMOTEXHOIOTHH, BOIIOIIMOHHOTO YISHHUS M SKOJIOTHH.

N3ydyenne yueOHoro mnpenmera «buonorus» Ha yriiyOJIEeHHOM YpOBHE OpPHMEHTHPOBAHO Ha
MOJTOTOBKY OOY4YarOIIMXCs K MOCIEIYIOMEMY MOIY4eHHI0 OMOJIOrM4ecKoro oopa3oBaHusl B By3ax U
OpraHM3alusaX cpenHero mpodeccuoHasbHOro oOpaszoBaHusa. OCHOBY €ro CojepaHHus COCTaBIISIET
cucreMa OMOJIOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU HM3YYEHHUH OOYYarOIIMMUCS COOTBETCTBYIOIINX
CHCTEMaTHUYECKUX Pa3JesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO o01iero oopa3zoBanus, B 10—11 kmaccax
3TH 3HAHUS T[IOJIYYalOT pa3BUTHE. Tak, pacIIMpeHbl W YrayOsieHbl OHOJOrMYecKHe 3HAHUS O
pacTeHusIX, KUBOTHBIX, TpuOax, OaKTEepUsAX, OPraHU3ME YellOBeKa, OOLINX 3aKOHOMEPHOCTSIX XK



JIOTIOJTHUTENIbHO BKJIIOYEHBl OHOJOTMYECKHE CBEACHHS MPHKIAJHOTO M TIOMCKOBOTO XapakTepa,
KOTOPBIE MOXHO HCIIOJIB30BaTh KaK OPHUEHTHUPHI U MOCIEAYIOIero Beibopa npodeccun. Bosmoxna
TaKXKe HWHTErpanusi OHOJOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHMUSAMH, TOJTYYCHHBIMH
00y4aroIUMHCS IPH U3YYeHUUPUZNKN, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMMbl MO OWOJIOTMM OTpa)kaeT CHUCTEMHO-YPOBHEBBI U HBOJIOIUOHHBIN
NOAXOJAbl K u3ydyeHuto Ouonoruu. CorIacHO UM, H3Y4yalOTCS CBOWCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE JJIS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHM3alll, 3BOJIOLMU OPraHMYECKOro MUpa Ha
3emiie, COXpaHEHUsI OMOJIOTMYECKOro pa3HooOpasus muianeTsl. Tak, B 10 kiacce u3y4yaroTcs OCHOBBI
MOJIEKYJISIPHOM U KJIETOUYHOM OMOI0ruu, ’MOPHOIOTUU U OMOJIOTHM Pa3BUTHSL, FEHETUKU U CEJEKIHH,
OMOTEXHOJOIMH U CUHTETHYECKOW OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS 00y4JaroLIuXcs 110 OOTaHUKeE,
300JI0TMH, aHATOMUM, (uznosoruu yenoeka. B 11 kiacce M3y4yaroTCsl HBOJIOLMOHHOE Y4YE€HHE,
OCHOBBI 3KOJIOTMH U y4eHue o buocdepe.

Vuebubiii mpenmer «buonorus» npusBaHa 00€CHEUUTb OCBOCHHME OOYyYaroIUMUCS
OMOJIOTHYECKUX TEOPUA M 3aKOHOB, WACH, MPUHIIMIIOB W IMPABHJI, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, 3HAHUN O CTPOCHHH, MHOTOOOPa3HH U OCOOCHHOCTSX KIICTKH,
OpraHusMa, IOMYJALNU, OHOLIEHO3a, HKOCUCTEMbI, O BBLAAOLIIUXCA HAYYHBIX JIOCTHXKECHUSX,
COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH, TMPHKIAIHBIX AacMeKTaX OWOJIOrMYecKHX 3HaHWHU. Jlis
pa3BUTHS U MOAJIEPKAHUS MHTEpeca OOydJarommxcsi K OMOJOTHH HapsLy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuajia B COJIEpKaHUM MPOrpaMMbl 110 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBIICHHS M PAa3BUTHS TOW WM WHOW OOJIACTH OHMOJIOTHH, BKJIAJOM OTCUYECTBEHHBIX H
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHITNX OMOIOTHYECKUX U HKOJIOTHIECKUX MPOOIIEM.

Ienp wm3ydenuss ydyeOHoro mnpeamera «buonorus» Ha yriayOiE€HHOM ypOBHE — OBJaJIeHHE
00y4aroIUMHUCs 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHM3alMu >KUBBIX CHCTEM PpPa3HOTO
panra W npuoOpeTeHHEe YMEHWH HCIONB30BaTh ATH 3HaHUS B (OPMHPOBAHMU HMHTEpeca K
onpenenéHHo obnactu nMpodecCuoHaTbHON JEATEIPHOCTH, CBSI3aHHOW C OWOJIOTHEH, WIu K
BbIOOpY y4eOHOro 3aBelleHus Ui MPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa3oBaHusl.

Jloctukenne 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YypoOBHE
o0ecrieuynBaeTCsl peIICHUEM CIIEAYIONINX 3a/1a49:

OCBOCHHE OOYYarOIIMMUCS CHUCTEMBl OMOJIOTMYECKHUX 3HAHWH: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHSIX, KOHIETIHUAX, TUIMOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W TIpaBHIIaX, COCTAaBIISFOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHUH, MHOTOOOpa3uu M OCOOCHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, IMOMyJAlMs, BUJI, OHoreorneHo3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUHY;

O3HAKOMJIEHHE OOYyYaroIlMXCsl C METOJaMH TO3HAaHUS KUBOW MPUPOJIbI: UCCIIEOBATEIbCKUMHU
METOaMU OMOJIOTUYECKUX HAyK (MOJIEKYJISIpHOW M KJIETOYHON OMOJIOTHUH, SMOPHUOJIOTUU U OMOJIOTUU
pa3sBUTHSI, TEHETHKH M CEJIEKLUH, OMOTEXHOJOTMM M CUHTETUYECKOH OMOJIOTHH, Nal€OHTOJIOTHH,
HKOJIOTHH ); METOJIAMH CaMOCTOSITEITHHOTOTIPOBEICHHSI OMOIOTMYECKUX HCCIIEIOBaHUH B JIaOOpaTOpuu
U B IpupoJie (HaOII0IeHNE, I3MEPEHHE, IKCIIEPUMEHT, MOJCITUPOBAHHE);

OBNIaJIcHUE OOYYaIONMIMMHUCS YMEHHSIMH: CaMOCTOSTENBHO HAXOAWTh, aHAIM3UPOBATh H
UCIOJIb30BaTh OMOJIOTHMYECKYI0 HH(POPMAIMIO; TOJIb30BAThCA OWUOIOTHUECKOM TEpMHUHOJIOTHEH H
CHUMBOJIMKOW; YCTaHaBIMBATh CBSA3b MEXIY Pa3BUTHEM OMOJOTHM U COLMAIBHO-PKOHOMUYECKMMHU H
HKOJIOTHYECKUMH MpoOIeMaMH YelIOBEUYECTBA; OLEHUBATh  IOCIEJACTBUS  CBOEH  JESATEIbHOCTH
o OTHOIICHHUIO K OKpYKAaloMeld TNPHPOJHON cpene, COOCTBEHHOMY 30POBBIO M 3II0OPOBBIO
OKpYXaloIIMUX JtoJel; O0OOCHOBBIBAaTH U COONIOATh MEphl MPOPUIAKTUKY HMHEOEKIIMOHHBIX
3a0oneBaHuid, TpaBWja TIOBEACHHS B TIPUPOJE M oOecreueHus Oe30MacHOCTH COOCTBEHHOM
KU3HENEATCTPHOCTH B YPE3BBIYAWHBIX CHTYalUSAX MPHPOTHOTO M TEXHOTEHHOTO XapaxTepa;
XapakTepu3oBaTh COBPEMEHHbIE HAay4dHbIE OTKPBITHSB 001aCTH OMOJIOTHH;

pa3BuUTHE Yy OOyYaloIUMXCSd MHTEIJICKTYaIbHBIX M TBOPYECKUX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIAAIOIIUMUCA OTKPBITUAMHU U COBPEMEHHBIMU



UCCIICIOBAaHUSIMA B OHMOJIOTMHM, DEIIAeMbIMH €10 Mpo0JieMaMH, METOIOJOrHeld OHOIOTHYEecKOro
UCCIIC/IOBaHMS, TPOBEICHHS SKCIEPUMEHTANIBHBIX HCCICIOBAHUN, PEIICHHS OMOJIOTMYECKHUX 3ajad,
MOJIEIPOBaHMsI OMOJIOIrMYECKUX 00BEKTOB U IPOLIECCOB;

BOCIIUTAaHHE Yy OOY4YaroLIMXCA LEHHOCTHOTO OTHOIIEHUS K KHMBOH NPUPOAE B ILEJIOM M K
OTJENIBbHBIM €€ 00BbeKTaM U ABICHUSIM; (OPMUPOBAHHE SKOJIOTHYECKOH, T€eHETUYECKON IPaMOTHOCTH,
o01iell KyJabTypbl IOBEACHUS B IPUPOAE; HHTETPAlUMECTECTBEHHO-HAYYHbIX 3HAHUI];

npuoOpeTeHne OOydYarOUIMMUCA KOMIIETEHTHOCTH B PAlMOHAJIBHOM IPHUPOJOINOJIb30BaHUN
(coOmroneHue mpaBWl MOBEJEHUS B IPUPOJE, OXPaHbl BHJIOB, dKOCHCTEM, Ouochepsl), COXpaHEHUU
COOCTBEHHOTO 37I0POBBSI W 3JIOPOBbS OKPYXKAIOIUX JtoJeH (coOmoneHuss Mep TpodUIaKTUKA
3a0oneBaHuii, oOecrieueHne O€30MaCHOCTH JKU3HEICSATEIbHOCTH B YPE3BBIUANHBIX CHUTYAIHIX
IOPUPOJHOTO U TEXHOTEHHOTO XapakTepa)  Ha OCHOBE UCTIOJIb30BAHUS OMOJIOTMYECKUX
3HaHUH W  YMEHUUB IIOBCEIHEBHOMU JKU3HU;

CO3JlaHME  YCIOBMH JUIi  OCO3HAHHOTO  BBIOOpa  OOYHYAIONMIMMHUCSA  WHAWBUAYAIbHOU
o0pa3oBaTesIbHOI TpPaeKTOpUH, croco0OCcTByIOLIEH MOCIIEAYIOLEMY
npoeCCHOHATLHOMY CaMOOIIPENICIEHUIO, B COOTBETCTBUHM C WHAMBHIYaJIbHBIMH HWHTEPECAMU H
NOTPEOHOCTSAMU PETHUOHA.

OO0r11ee YKCII0 YacoB, OTBEICHHBIX [T M3Y4YCHHs OMOJIOTHH Ha YIriyOJaeHHOMYpoBHe, — 204 yJaca:
B 10 xiacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeaeI0).

30P YKa3bIBAIOTCS B HOYPOUHOM IUTAHUPOBAHUU IIperoiaBaTels.



COJEPKAHUE OBYYEHUSI!

10 KJACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OHOJOTHS — KOMIUIEKCHass Hayka. Kparkas uCTOpHs pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku u u3ydaemble UMHU pooiaeMbl. DyHIaMeHTaIbHbIE, IPUKIIAJAHBIE U IOUCKOBBIC
Hay4HbIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHne OHONOTHMHM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[lpodeccun, cBs3anHple ¢ Ouonorueil. 3HadeHWe OMOJOTMUB NPAKTHYECKOH IEATEIHHOCTH
YeJI0BEKa: MEANIIUHE, CEITbCKOM X03SHCTBE, IPOMBIIIIIEHHOCTH, OXpaHe IPUPOIBL.

JleMoHcTpaluu

[Moptpersr: Apucrotens, Teodpact, K. Jlunneir, XK.b. Jlamapk, Y. Hapsun,¥Y. ['apsei,
I'. Mennens, B.WM. Bepnanckuii, W.II. IlaBioB, W.M. Meunuko, H.. Basunos, H.B.
Tumodees-Pecosckuii, k. Yorcon, ®. Kpuk, JI.K. benses.

Tabmuie! u cxeMbl: «CBsi3b OMOJIOTUY C IPYTUMH HayKaMny, «CrucreMa OMOIOTrHYeCKUX HAYK.

Tema 2. )KuBble cHCTeMBI U UX U3yYeHHE

>KI/IBBIG CUCTEMBI KakK HpGI[MeT I/I3y‘~I€HI/I$I 61/IOJIOFI/II/I. CBOfICTBa JKXHUBBIX CHCTEM. COHUHCTBO
XUMHYECKOIO COCTaBa, AUCKPETHOCTb U ILEIOCTHOCTB, CIOXKHOCTH U YIIOPSIAOYEHHOCTH CTPYKTYPHIL,
OTKPBITOCTh, CaMOOPTaHM3allMs, CaMOBOCIPOW3BEIACHUE, PA3APAKUMOCTh, HW3MEHYMBOCTh, POCT U
pa3BUTHE.

YpoBHM  OpraHuM3anuu  JKUBBIX  CHUCTEM:  MOJIEKYJSIPHBIM,  KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYJISIMOHHO-BUJIOBOM, AIKOCHCTEMHBIN (OMOreoneHoTndeckuil), 6uochepHsoIil.
[Tpoueccrl, mpoucxoasmMe B KUBbIX cucTeMax. OCHOBHBIE MPHU3HAKH KUBOTO. JKu3Hb Kak (opma
cyliecTBoBaHUsl MaTepuu. Hayku, n3ydaroniue >kMBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aLNH.

W3ydyenne >xuBbIX cucTeM. Mertoasl Ouonornyeckoil Hayku. HabOmionenue, usMepeHue,
HKCIIEPUMEHT, CHCTeMaTHh3alus, MeTaaHaiu3. [loHsATHEe O 3aBUCMMON M HE3aBUCHUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMenTa. [loctaHoBka u npoBepka runore3. HyneBas runore3a. I[lonstue
BHIOODKM U €€ J0CTOBEpHOCTh. Pasz0poc B Omonormueckux AaHHBIX. OlEeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX  pe3ynbTaToB. IIpUYMHBI UCKaKE€HUsS  pe3yiabTaTOB  3KcrepuMeHTa. [lonsTue
CTaTUCTUYCCKOTO TECTA.

JleMoHCTpaIuu

Ta6nmu,1 U CXCMBI: <<OCHOBHBI€ HpI/ISHaKI/I KHU3HN», «BI/IOJ’IOFI/I'-IGCKI/IG CHUCTEMBI»,

«CBolicTBa XUBOW MaTepuu», «YPOBHU OpraHU3alMU >KUBOW NPUPOIbD», «CTpOeHHE MKUBOTHOM
KJIeTKN», «TKaHM XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro OpraHu3May», «buoreoneHosy,
«buocdepar, «MeToabl H3ydeHUs )KUBOW TPUPOIBIY.

ObopynoBanue: mabopaTopHoe OOOpYyIOBaHWE [JIsi TPOBEACHHS HAONIOACHUHN, W3MEPECHUMH,
HKCIIEPUMEHTOB.

[IpakTrueckas pabora

«Hcrionb30BaHKe Pa3IMYHBIX METOAOB IPHU U3YYCHHUH KUBBIX CHCTEM.

Tema 3. buosorus KjieTku

! ConepraHue IporpamMmbl, BBIEIEHHOE KVPCUE0M, HE BXOJUT B POBEPKY FOCYIapPCTBEHHOM nToropoi arrecrauuu (CUA).



Knerka — cTpykTypHO-(DyHKIIMOHAIbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITUS KIETKH. PaboThI
P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
HIOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOpUH.

Metoabl  MOJIEKYJISAPHOM M KJIETOYHOH  OHMOJOrMM: MHKPOCKONMs, Xpomarorpadus,
a5eKkTpodopes, METOL MEUYEHBIX aTOMOB, U (epeHInaIbHOE HEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE
KJIETOK. M3yuenue uxcuposannvix Kiemok. DIJEKTPOHHAs MHKpockonus. Kowugokanvras
MUKpockonus. Bumanvhoe (npudicuznennoe) uzyueHue Kiemox.

JeMoncTpanuu
IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Inetinen, P. Bupxos, K.M. bap. TaGnuisr
u  cxeMbl: «CBETOBOM  MHKPOCKOI», «INEeKTPOHHBIN MHUKPOCKOID,

«Hcropus pa3BUTUS METOA0B MUKPOCKOIIUNY.
OO0opynoBanue: CBETOBOM MHUKPOCKOII, MUKpOIpenapaTbl pacTUTENbHBIX,
KUBOTHBIX U OaKTE€pPHUAIbHBIX KIETOK.

[IpakTudeckas pabora
«M3ydeHre  METOJOB  KJIETOYHOM  Oumosoruu  (xpomarorpadus, aneKkTpodopes,
muddepennmansHoe neHTpudyruponanue, [1LP)».

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XUMHUYECKUM COCTaB KIIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOAJIEMEHThl. Bona u e€ ponb Kak
pacTBOPUTENIS, PearcHTa, yd4acTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPErysuuu. MuHepanbHble
BEIIIECTBA KJIETKH, NX OMOJIOTHYECcKasi poJib. POJb KATHOHOB M aHUOHOB B KJIETKE.

Opranuueckue BelecTBa KiIeTKu. buonornueckue nonumepsl. benku. AMMHOKHUCIOTHBIN coCcTaB
6enkoB. CTpyKTypbl OenkoBOi MoJekyisl. IlepBuunas cTpykTypa Oenka, NenTHIHAS CBS3b.
Bropuunas, Tpernunasi, yeTBepTHuHast CTpykTyphl. lenarypamnus. CoiictBa 6enkoB. Knaccupukamnus
6enkoB. buonornueckue GpyHkIu 6e1IK0B. [lpuonsi.

VYraeBoasl. MoHOcaxapuabl, Jucaxapujbl, OJUrocaxapuabl M mnoiucaxapuabl. OOmui miaxH
CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA yIiieBOA0OB. bruonornueckue GpyHKIMHN yTriIeBO0B.

Jlunuaet. T'uapodribHo-THAPOGOOHBIE cBOMcTBA. Knaccudukanus nunuaos. Tpuriaunepumsl,
dbochomunuapl, BOCKH, CTepouasl. buomornueckue ¢yHKkuuu aunuaoB. OOmme CBONCTBA
OMOJIOrTYECKHX MeMOpaH - TEKY4€eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYIIPOHHULIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. Crpoenune HykienHoBBIX KucioT. HykxieoTuas.
[Tpunuun kommuementapHoctu. IlpaBuno Yaprapda. Crpykrypa [HK — naBoiiHas croupars.
Mectonaxoxaenue u 6uonorndeckue pynkuuu JHK. Bunst PHK. @ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBssu B Moiekyine AT®. buonornueckue
byHKIIU ATO. BoccranosiieHHbIE [IEPEHOCUYUKH, ux GyHKIIMM B KIeTKe. [pyeue
nykneozuompugocghamor (HT®). CexsenupoBanue [JHK. Memoow: cenomuxu, mpanckpunmomuxu,
NPOMEeoMUKU.

CrpykTypHas Ouonorusi: OHOXMMHYECKHE U OHOPHU3UYECKHE MHCCIEJOBAHUS COCTaBa MU
IPOCTPAHCTBEHHOU CTPYKTYphl OMOMoNeKyl. Modenupoganue cmpykmypul u yHKYull 6UOMONEKYN U
ux komniekcos. Komnvromephviii Ou3auH u OpeaHuyeckuti cuHmes OUOMONEKYI U UX HeNnpupoOHbIX
aHano2o08e.

JlemoHcTpamuu

[Moprpetsr: JI. [onunr, bk, Yorcon, @®. Kpuk, M. VYwunkuuc, P. @pauknun,®. Conrep, C.
IIpy3unep.

Huarpammsel: «PacrpeneieHue XUMUYECKUX SJIEMEHTOB B HEKHBOH MPUPOIEY,
«PacrnpenesnieHre XUMUYECKHUX AJIEMEHTOB B )KUBOU IPUPOIE».

Tabmuer u  cxembl:  «llepuognyeckas TabmuIa  XUMHYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYIbI BOJABI», «BelmecTBa B coctaBe opraHu3MoBy, «CTpOCHHE MOJEKYIBI OelKay,




«CTpyKTYypbl O€nIKOBOH MONEKYNbl», «CTpOe€HHE MOJEKYI YIIeBoIOBY», «CTpOeHHE MOJEeKY
mMnunoBy, «HykienHoBble KUCIOTHIY, «CTpoeHHe MOIEKYIbl AT,

O6opynoBaHue: XUMHUECKas MOCyAa U 000py10BaHHE.

JlaGopaTopHas pabora  «OOHapyKEeHHE OCJIIKOB C TIOMOIIBI0O  KaueCTBEHHBIX
peaxkuuii».
JlaGoparopHas pabora  «MccnenoBanue HYKJIEHHOBBIX KHCJIOT,  BBIICJICHHBIX

N3 KJICTOK pAa3JIMYHBIX OPTraHUu3MOB».

Tema 5. CTpoeHue u QyHKIHMHU KJIETKH

Tunsl KJIETOK: »yKapuoTHueckas M mpokapuoTuueckas. CTpPyKTypHO- (YHKIHMOHAJIbHBIE
00pa3zoBaHus KJIETKH.

Crpoenue npokapuoTudeckoi kieTku. Kieroynas creHka Oakrtepuid um apxeil. OcoOeHHOCTH
CTPOEHUS TeTepoTpOodHON U aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo M poJib MPOKAPHOT B
OHOLIEHO3aX.

CrpoeHne M (QYHKIMOHUPOBAHUE OJYKapUOTHYECKOM kieTku. IlnasmaTtuueckas memOpaHa
(mna3manemma). CTpykTypa  IUIa3MaTHuecKod  MeMmOpaHbl.  TpaHCIOPT  BEIIECTB  4epes
Ia3MaTHYecKyl0o MemOpany: mnaccuBHbIA (auddysus, oOneruénnas auddys3us), aKTUBHBIN
(mepBUYHBINA ¥ BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lomynponumiaemocts MeMOpansl. Pabota Hatpuii-
KaJMeBOr0 Hacoca. DHOLUUTO3: MUHOIMTO3, (haronntos3. Dk3o1uTo3. Kierounas crenka. CTpykTypa u
(GYHKIIMH KIETOYHON CTEHKHU pacTeHHi, rpuOoB.

Huromnasma. Iurozons. Iurtockener. JIBwxenue wutomnazMel. OpraHouasl KIIETKH.
OpHOoMeMOpaHHBIE OpraHOWMIBl KIETKH: »HuomIazmarndeckas cerb (DIIC), ammapat Tombmxw,
JU30COMBI, HUX CTpoeHHe U (QYHKIUU. B3auMocBsI3b OAHOMEMOpPAaHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue rpaHylIsapHOrO peTuKyiyMma. Mexanusm nanpaenenus 6enxog ¢ IIIC. CUHTE3 pacCTBOPUMBIX
OenkoB. CUHTE3 KJIETOUHbIX MeMOpaH. I'maakuil (arpaHyssipHbIN) AHAOIUIA3MATUUECKUNH PETUKYIIYM.
CexperopHass ¢yHkuus anmnapara [onbmxu. Moougukayus 6enkoé 6 annapame 1 onv0dxcu.
Copmuposxa 6enxos 6 annapame I onvoacu. TpaHCTIOPT BEIIECTB B KJIEeTKe. Bakyonan pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU: MHUTOXOHIPHH, TMIAcTHIBL.  [Ipoucxoocoenue
mumoxonoputi u naacmuo. Cumbuocenes (K.C. Mepexcrxoeckuii, JI. Mapeynuc). Ctpoenue u QyHKIIUN
MUTOXOHJIpUM M T1uiactui. llepBuuHble, BTOPUYHBIE U CIOKHBIE IUIACTUIBI (POTOCHUHTE3UPYIOIIMX
AYKAPUOT. XIIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIJIACTHI BBICIIUX PACTECHUM.

Hemem0Opannbie opranouisl kieTku CtpoeHne U QyHKIMN HEMEMOPAHHBIX OPraHOUI0B KIIETKH.
Pubocomsl. Ilpomesxcymounvie ¢puramenmoi. MukpoDUiIaMeHTbl. AKMUHOBblE MUKPODUIAMEHMBL.
MplieyHble KIETKU. AKMuHo8ble KOMNOHEeHmMbl HembluleuHblx Kiemok. MukpoTpyOouku. Kierounslii
neHTp. CTpoeHre U ABWKEHHE KI'YTHKOB UM pecHHYeK. MUKpoTpyOouku nuroruia3msl. LleHTpuos.
benku, accoyuuposannvle ¢ muxpoguramenmamu u Mmukpompyoouxkamu. Momophule 6enxu.

SAnpo. OGonouka siApa, XpOMaTHH, KapuoIIa3Ma, SJIPBIIIKU, UX CTPOCHHUE U PyHKIMU. S epHbII
OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pacIOIOKEHHE XpOMOCOM B  HHTepha3HOM  sjpe.
dyxpomamun u 2emepoxpomamun. Belku XpoMaTHUHa — THCTOHBL. JuHamuxa si0epHoll 000710YKU 8
mumo3se. Aoepnviti mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (PacTUTENIbHOM,
KUBOTHOMU, TPHOHOM).

JlemoHcTpanuu

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

Tabmuiper 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KIeTKH», «CTpoeHue >XKUBOTHOW KIIETKHY,
«CTpoeHHe pacTUTEIbHON KIETKN», «CTpOeHUE MUTOXOHIPUIY, «SApo»,
«CTpoeHne MpoKapuOTHYECKOMN KIETKH.

Ob6opynoBanue: CBETOBOM MHUKPOCKOII, MUKpOIpEenapaThbl pacTUTENbHBIX,




YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepUaTbHBIX KIETOK.
JlaboparopHas pabota «V3ydeHue CTpOCHHUS KIETOK Pa3IMYHBIX OPraHU3MOBY». [IpakTHdeckas
pabora «M3yueHne CBONMCTB KJIETOYHOM MEMOpaHBI.

Ha60paT0pHa51 pa60Ta «HccnegoBanue IJ1a3MoJIn3a n JCIIasMOJIM3a B
PaCTUTCIIBHBIX KIICTKAX).

IIpakTHueckas pa60Ta «I/I3yquI/Ie JBWXKCHUA OUTOIIJIa3MBbI B PaCTUTEIIBHBIX
KIJIICTKax».

Tema 6. O0MeH BellecTB U NpeBpallieHHe YHEPTUH B KJIeTKe

AccuMUISIIMA M JUCCUMWIIALUMS — JBE€ CTOPOHBI Merabonm3ma. Turbel oOMEHa BeEIIEeCTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX Ipoleccax. DHEepreTH4ecKoe
obecrieuenue kieTku: npeBpamieHue AT® B oOMeHHBIX mporeccax. DEpMEHTAaTHBHBIM XapakTep
peakiuil KieToyHoro wmetabonusma. DepMeHTHI, UX CTPOEHHE, CBOWCTBA U MEXAHU3M JICHCTBUSL.
Kodepmentsl. Otnuunsi ¢epMEHTOB OT HEOPTraHUMUECKUX KaTaau3aTopoB. benku-akTuBaTopsl U OEIKU-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH ()epMEHTATUBHBIX PEAKIMIA OT pa3IUYHbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BEIIECTB B KJIeTKe. PDOTOCUHTE3. AHOKCULEHHBIUU OKCUSEHHDILLL
gomocunmes y bakmepuiui. Ceéemocobuparowjue nuemeHmol U RUSMeHMbl PeaKyuoHHo2o yeumpa. Ponb
XJIOPOIUTACTOB B mporiecce GorocuaTe3a. CBeroBas u TeMHoBast hazpl. Pomoovixanue, Cz-, Cs-u CAM-
munsl pomocurnme3sa. IIponyKTUBHOCTH (hOTOCHHTE3a. BiusHue paznuyHbiX (aKkTOpOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue HOTOCUHTE3A.

Xemocunrte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIUPYIOHIHE OaKTepUu,
xene300aKkTepuu, cepodaKTepun, BOAOPOAHbIE OaKTepuH. 3HAYCHHE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Buabsl Opoxkenus. I[IpoaykTsl OposKeHHS M HX MCIOJIb30BaHHUE
YeJI0BEKOM. AHa’POOHBIE MUKPOOPTaHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30yAnUTENN O0JIe3HEH.

AspoOHBIE OpraHu3Mbl. JTarnbl SHEpreTuueckoro ooMena. [loaroroBurtenbHblit 3tamn. [nukonm3
— OECKHCIIOPO/IHOE PACIIETIIICHUE IIIFOKO3BI.

buonoruueckoe oOkucieHHE, WU KIETOYHOE JAbIxaHWe. Poib MUTOXOHJIpHI B mpolieccax
6uonornyeckoro okuciaeHus. Luxkimueckue peakunu. OxkucaureabHoe GpochopuiinpoBanHue. Inepaus
Membpannoco  epaouenma npomonos. Cummes ATD: paboma npomonnoti ATD-cunmasol.
[TpeumymectBa a’poOHOrO0 MyTH OOMEHa BEIIECTB Iepel aHadpoOHBIM. OPPEKTUBHOCTD
HHEPreTUIecKoro oOMeHa.

JleMoHCTpanuu

[TopTpeTsr: JIK. [Ipuctin, KA. Tumupsizes, C. H. BuHorpaackuii, B.
A. DOurenprapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuupr u cxembl: «DoToCHHTE3», «IJHEpreTuueckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

OO0opynoBanue: CBETOBOM  MHMKpPOCKOIL, o0opyoBaHue JUIsL  TIPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPETapaToB.
JlaGoparopHas pabora «M3ydeHHe  KaTaIUTHYECKOM aKTUBHOCTH  (hepMEHTOB

(Ha mpuMepe aMHJIa3bl WK KaTajaas3bl)y.
JlaGoparopHas pabora «M3ydeHue (hepMEHTATHMBHOTO pACHICIUICHUs IEPOKCHAA BOJOpOJa B
PacCTUTEIbHBIX U JKUBOTHBIX KIIETKAX.
JlaGoparopHas pabora «CpaBHeHHE MNpoleccoB (OTOCHHTE3a M XeMOCHHTe3ay. JIabopaTopHas
pabota «CpaBHEHHE MPOLIECCOB OPOKEHUSI U ABIXAaHHS.

Tema 7. Hacaeacreennasi nHgopmanus u peanu3anus eé B KJeTKe

Peaknun wmatpuuHoro cunte3a. I[IpHHIMI KOMIIZIEMEHTAPHOCTH B PEAKUUAX MATPUYHOTO
cuHTe3a. Peanmzanmsi HaciencTBeHHoW wHGopmaruu. ['eHeTHYecKui KON, €ro CBOWMCTBA.
Tpanckpunuusa — wmarpuunblii cuHte3 PHK. IlpuHumnsl TpaHCKpUNIUMU: KOMILUIEMEHTAPHOCTD,
aHTUNAPaLIEIbHOCTh, aCUMMETPUYHOCTE. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxke.
Hexooupyrowue PHK. Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B GmocunTese Genka.
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VYcnoBus GuocunTesa 6enka. KonupoBanue aMuHOKUCIOT. Poss pubocoM B GuocuHTe3edenka.

Coepemennvie npeocmaénenus o cmpoenuu 2enog. OpraHuzanus T'e€HOMa y IPOKapuoOT
U DyKapuoT. Perymsmus akTMBHOCTH TE€HOB y mpokapuorT. I'mmore3a omepona (®. Kako6, XK.
Mano). Monekynsapuvle MmexaHusmvl dKcnpeccuu 2eHo8y sykapuom. Ponv xpomamuna 8 pe2yniayuu
pabomsi 2enos. Perynsius oOMEeHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycbl — HekneTouHble (OpPMBI JKM3HH M OONUTaTHBIE mapa3uTbl. CTPOCHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusnenuwvii yuxn JJHK-codepoicawux supycos,
PHK-cooeporcawux supycos, baxmepuogazos. Odbpamnasmpanckpunyus, pesepmasa, uHmezpasd.

Bupycusie 3a0oneBanust yenoBeka, kuBoTHbIX, pactenuii. CIIN, COVID-19, couunanbhbie u
MEIUIIUHCKHUE TPOOIEMBI.

Buounpopmamura: ummezpayus u ananuz 6oavuwux maccusos («bigdata») cmpyxmypmvix
ouonocuueckux oamnvix. Hanomexnonoeuu 6 ouonocuu u meouyume. Ilpocpammupyemvle @yuxkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JeMoHcTpanu

[Toptpetsr: H.K. Konbuos, JI.1. IBaHOBCKHIA.

Tabmuubt 1 cxembl: «buocunre3 Oenka», «l'eHeTnueckuit kom», «Bupycs,
«baxrepuodaru». )

[IpakTuueckas pabota «Co3anue MOAEIN BUPYCay.

Tema 8. JKu3HeHHBIN UK KJIETKHA

Knerounsnii nuki, ero nepuonsl u peryisinus. Uatepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdasze. IlogroroBka  kimetku K jgenenuto.  [IpecuHTeTHyecKuii
(MOCTMUTOTUYECKHI), CHHTETUYECKHI W TOCTCHHTETUYECKUH (MPEMUTOTHUECKUN) TEpPHOIbI
uHTep(ha3bl.

Marpuunsiii cunTe3 JJHK — perukanus. [punnune! perrkanuu JIHK: koMmiieMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIapauieabHOCTh. MexanusMm perumkanuu JJHK. Xpomocowmsl.
Ctpoenue xpomocoM. Temomepbl u Ternomepaza. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHII.
JunimonIHBIN U TamIOuAHBIA HA00ph! XpoMocoM. ['oMonoruuHbie XpoMocoMBI. [10710BBIE XPOMOCOMBI.

Jlenenne kimetku — Muto3. CTaiud MUTO3a U TPOUCXOJSAIINE B HUX MPOIECCHl. THITBI MUTO3A.
Kaprokunes u nuTokuHes. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perymsiiust MuToTndeckoro nukia kietku. [IporpaMmMupyemas kinerouHnas ru0einb —anonros.

Krnerounoe sapo, XpomMocombl, (yHKIIMOHAJIbHas TeHOMHUKA. Mexanusmol nponugepayuu,
ougpepenyuposku, cmapenus u eudbenu kiemox. «lugposas xknemka» — o6uoungpopmamuueckue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JleMoHCTpanuu

Tabmumet  u  cxembl:  «KU3HEHHBINH LUK KIeTKW»,  «MHTO3», «CtpoeHue
xpomocom», «Permmukanus JJHK».

OO6opynioBaHMe: CBETOBOW MHKPOCKOM, MUKpomnpenapaTsl: «MHTO3 B KJIETKaXKOPEIIKa JIyKay.

JlaGoparopHas paboTa «/I3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlaGoparopHas pabora «HabmroneHne MuTO3a B KIETKAaX KOHYMKA KOpEIIKa JIyKa(Ha TOTOBBIX
MHUKpOIpenapaTax).

Tema 9. CTpoeHue n GpyHKIHH OPraHN3MOB

buonorunueckoe pazHooOpasue OPraHU3MOB. OnHOKIJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHBIE BOJOPOCIH, Ipyrue npoTtucthl. KoloHuaabHble OpraHU3MBbl.

B3anMocCBsA3p 4yacTell MHOIOKJIIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI OpPraHOB.
Opranusm Kak eauHoe menoe. ['omeocras.

Txanu pactenuii. TUNBI pacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHAas, MOKPOBHAS, MPOBOISAIIAS,
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OCHOBHasA, MexaHudeckas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI M pacHoJOXKeHUs TKaHEH B OpraHax
pacTeHuil.

TkaHM JKMBOTHBIX W 4Y€JIOBEKA. TUIIBI JKUBOTHBIX TKAHEW: JMMTEIIMANIbHAS, COCAUHUTEIbHAS,
MbllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIMHA M pPACHOJOXKEHHs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHUid. OpraHbl U CHUCTEMbl OPraHoOB
JKUBOTHBIX U 4esloBeKa. DYHKIMU OpPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuit. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHb1il 1 BHyTpeHHUH cKeneT. CTpOeHUE U TUIIbl COCTMHEHUS KOCTEH.

JIBm>keHHE OpraHu3MoB. J[BIDKEHHE OIHOKIETOYHBIX OPTaHW3MOB: aMEOOUIHOE, KTYTHKOBOE,
pecHuYHOE. JIBH>KEHME  MHOTOKJIETOYHBIX  PAaCTEHUH: TpPONU3MbI M  HACTUHU. J[BHKeHue
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJOBEKa: MbIleyHas cuctema. Pedexc. CKeneTHbIe MBIIIBI U UX
pabora.

IIntanne opranuszmoB. IloryonieHue BOABI, YIJIEKHCIOrO ra3a M MHUHEPAIBHBIX BELIECTB
pacreHusamu. [IuTanue KUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIETOYHOE nuiieBapeHue. [lnranue
MIO3BOHOYHBIX JKUBOTHBIX. OTAenbl NHILEBAPUTENBLHOTO TpakTa. IlumieBapuTenbHble —Kene3bl.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [lpixanue >XuBOTHBIX. [(uddy3us ra3zor uepes
noBepxHocTh KkieTku. KoxkHoe npixanue. JlpixarenbHas mnoBepxHOCTh. JKabepHoe U n€rouHoe
JbIXaHue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCJIOKHEHUE CTPOEHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. [IpIXaTenpHas cucrema dyenoBeka. MexaHu3M BEHTHIISIUU JETKUX Y
OTHUI] 1 MJIEKONUTaromuX. Perynsus apixanus. [[pixaTenbHble 00bEMBI.

TpaHcnopT BewIECTB y OpraHu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHUM. TpaHCIOPT BEUIECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbel. KpoBeHOCHast cucTeMa IO3BOHOYHBIX JKUBOTHBIX W
yenoBeka. Cepale, KpOBEHOCHbIE cOCylIbl U KpoBb. Kpyrum kpoBooOpaieHus. IBOIIOIUOHHBIE
YCIIOXKHEHUSI CTPOCHHMsSI KPOBEHOCHOW CHUCTEMbl IO3BOHOYHBIX JKMBOTHBIX. PaboTa cepaua u eé
peryisnus.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y skuBoTHbeIX. COKpaTUTEIbHBIE
Bakyonu. Opranbl BblJeneHusd. PuibTpanus, CeKpeluus U 00paTHOE BCAaChIBAHME KaK MEXaHU3MBI
paboTbl OpraHoB BblJeneHus. CBsA3b MOJOCTH TeJdac KPOBEHOCHOM U BBIJCIUTENLHONW CUCTEMaMH.
Beienenue y NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue M (yHKIMOHMPOBAHUE
Hedpona. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3amuTra y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LUCTHI
IIPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCMBHON U XMMUYECKON
3amuThl. QUTOHLUBL.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
6one3nel. IMmmyHHas cuctema venoBeka. KieTouHblif ¥ rymopanbHbli UMMYHUTET. BpoXXaEHHBINH 1
npuoOpeTéHHbIil crnenuduyecknii UMMYHUTET. TeopHs KIOHalIbHO-celneKTUBHOrOo mMmyHurtera (IL.
Opnux, ©.M. bepuer, C. Tounerasa). BocnamutensHble OTBETHl OpraHu3MoB. Poiib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxuMocTe M peryisiius y opraHu3smMoB. Pa3apaknMOCTh y OJHOKJIETOYHBIX OPraHW3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisilius y pacTeHUN. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBnas cucrema u pediekTopHasl perynsuus y >KUBOTHBIX. HepBHas cuctema U €€ OTHENbI.
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOEHHUS HEPBHOM CUCTEMBI y >KMBOTHBIX. OTIENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KHUBOTHBIX. Pednexc u pedexropras ayra. be3ycinoBHbie U ycI0BHBIE pe(IIeKCHI.

I'ymopanbHas perysiaums 1 S9HIOKPUHHAs CUCTEMA )KUBOTHBIX U YeloBeKa. JKene3pI3H10KpUHHON
CUCTEMBl U HMX TOPMOHBI. JIeHCTBHE TOPMOHOB. B3auMMOCBS3b HEPBHOM U HHAOKPUHHOWU CHUCTEM.
['unoranamo-runoduszapHas cucrema.

Hemonctpauuu  IlopTpert:
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W.I1. I1aBnoB.

Tabmuubplt u  cxeMbl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCITNY,
«bakrepun», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBbI OPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu pacteHuit», «KOpHEBbIE CHCTEMBI»,
«Ctpoenne crebinsn», «CTpoeHre JIMCTOBOW TUTACTUHKMY», «[KaHW KUBOTHBIX», «CKEIeT 4elIOBEKay,
«lIumeBapuTenbHas CUCTEMAY,

«KpoBeHocHast cucrema», «JlpixarenbHas cucremay, «HepBHas cucreman, «Koxay,

«Mpblimeynass cucreMa», «BbigenurenbHas cuctemay, «OHIOKPUHHAS CHUCTEMay,

«CtpoeHnue MBIIIIIIBI, «AMMyHHTETY, «KHI11€YHONIOJIOCTHEIEY, «Cxema  muTaHHsA

pactenuit»y, «KpoBEeHOCHBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOCHHUE THUIPHI»,

«Ctpoenne T1iaHapun», «BHyTpeHHee CTpoeHHE MOXKIEBOTO uepBs», «HepBHas cucrema puiO»,
«HepBnas cucTemMa  JIATYIIKHY, «HepBHas CUCTEMa  IPECMBIKAIOIIUXCS,

«HepBHas cucrema ntuny, «HepBHas cucrema miekonurtaromux», «HepBHas cucrema yeoBekay,

«Pednexcy.

OOGopy/ioBaHME: CBETOBOM MHUKPOCKOIN, MHKpOIpenapaTsl OJHOKJIETOYHBIX OpraHU3MOB,
MHUKpOIpenaparbl TKaHeW, pPaKOBHMHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, >KUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTCHWH, repOapuu pacTeHWH pas3HbIX OTAEJIOB, BIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThl I103BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YeIOBEKa,
0o0opy/s0BaHUE NJIsl JIEMOHCTPAallMd MOYBEHHOTO W BO3QYLIHOIO NUTAHUS PACTEHMM, pacLIeIICHUs
KpaxMayiia ¥ O€NKOB IMOJ JeicTBUEM (EepMEHTOB, O00OpYIOBaHUE MJsl JEMOHCTPALMU OIBITOB IIO
M3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JBUKEHHM, MOJIEIN T'OJOBHOIO
MO3ra pa3jiyHbIX KUBOTHBIX.

JlaGoparopHas pabota «M3ydyeHue TkaHeW pacteHuit». JlabopaTopHas pabora

«M3ydyenue TkaHel >KMBOTHbIX». JlaGoparopHas pabora «l3yueHue opraHos

LIBETKOBOT'O PAaCTEHHUS».

Tema 10. Pa3mMHokeHHe U pa3BUTHE OPIaHU3MOB

@opMBbI pa3MHOKEHHUS OPTraHU3MOB: Oecrojioe (BKJIouUas BEreTaTUBHOE) M TOJIOBOE. Bujb
0ecronoro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIIAIUs, (parMeHTaIHsl, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kieTkn, nian ramersl. Meio3. Cranuu meio3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bruonornuecknii cMbICII Me03a M IIOJIOBOTO Mporecca. Melo3 u
€ro MECTO B )KU3HEHHOM IIMKJIE OPTraHU3MOB.

[IpenzaponpimeBoe pasButue. ['amerorenes y »kuBoTHBIX. [lonoBwie kene3pl. OOpa3oBaHue u
pa3BHUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmnongoTBopeHHe W AMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CroOcoObl OIUIOJOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOpPUONIOTHS — HayKao pPa3BUTHHU
opranusMoB. Mopgozenez — o0na u3 enasHvix npobrem smbpuonocuu. Konyenyus mopgozenos u
mooenu mopgoeenesa. Ctraguu >3MOpHOTeHe3a KUBOTHBIX (Ha mpuMepe Jarymkn). Jpodnenue. Tumsl
npoOneHust. [Jemepmunuposanrnoe u HeoepMuHUposarnHoe opobaenue. bracmyna, munwvlt o6aacmyi.
OcoOenHocTH APOOIEHUS MIEKOMUTAIOLIUX. 3apOIbIIIEBbIE TUCTKU (racTpyIsus). 3akiiajaKa OpraHoB
U TKaHel W3 3apOJbIIIEBbIX JHCTKOB. B3anMmHOe BIMsSHHME dYacTeld pPa3BUBAIOLIEIOCS 3apojbliia
(oMOpHOHaANBbHAS MHIYKIUS). 3aKiajKka TiaHa CTPOEHHS >KMBOTHOTO KaK PE3yNbTaT HEePAPXHUUECKUX
B3aMMOJICHCTBHI T€HOB. BnusiHue Ha SMOpUOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasButne xuBoTHBIX. [locTamOpuoHanbHblil nepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
PazBute ¢ Meramopdo3oM y OECHO3BOHOYHBIX W IIO3BOHOYHBIX >KMBOTHBIX. buomornueckoe
3HaYeHHE TMPSAMOTr0 M HENmpsIMOIO  Pa3BUTHUS, MX pACIpOCTpaHEHHE B mpupoze. Tuibl pocTta
KUBOTHBIX. DaKkTOpbhl PEryJAlUd POCTa JKUBOTHBIX M 4yesnoBeka. CTaauu MOCTIMOPUOHAIBHOTO
pa3BUTHUSL Yy JKUBOTHBIX M uenoBeka. Ilepumoabl oHTOreHesza uenoBeka. CTapeHHME U CMEPTh Kak

11



OMOJIOTNYEeCKHE TPOLIECCHI.

PasmHoXeHue u pasBuTue pacteHuil. 'ameropur u cnopoput. Meiio3 B KU3HEHHOM ITHKIIE
pactenuii. OOpa3oBaHue CIOp B Ipoliecce Meio3a. ['ameroreHes y pacTeHui.

OmnnonoTBOpeHHE M Pa3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHHE Y
[[BETKOBBIX pacteHuii. OOpa3zoBaHue U pPa3BUTUE CEMEHHU.

MexaHu3MBbl peryjsiiud OHTOI€HE3a Yy PAacTeHUH M IKUBOTHBIX.

JeMoncTpanuu

[Toprpersr: C.I'. HaBamun, X. [lInemas.

Tabmuupl ¥ cxeMmbl: «BereraTuBHOe pa3MHOXKEHHE», «THUIBI OECronoro pa3MHOKCHHUS,
«Pa3MHOXEHME XJIaMHUJIOMOHAIb», «Pa3MHOXXEHHE OBIJICHBIY,
«PazmHOXeHUE TUApb», «Meito3y, «Xpomocombly, «l'ameroreHes», «CTpoeHHE SHUIEKIECTKH U
criepMaro3ousiay, «OCHOBHbIE CTaJiuM OHTOreHeszay, «lIpsmoe u HempsiMoe pa3ButTue», «Pa3Burtue
MacKoro xyka», «Pa3Burue capanum», «Pa3BuTue JATYLIKHY,
«/IBOliHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpOCHUE CEMSH OJHOIOTBHBIXH JIBYIOIbHBIX
pacteHui», «Ku3HEHHBI LMK MOPCKOM KamycThbl», «KU3HEHHBIH LUK MXa», «KW3HEHHBIN LUK
ManopoTHUKaY, «KU3HEHHBIN LUK COCHBI.

OO0opyoBaHWe: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparsl SUIEKICTOK U CHEPMaTO30MJIOB,
Mozenb «L{UKI pa3BUTHS JIATYILIKHA.

JlaGoparopHas pabota «/3ydyeHue CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpENnapaTax.

[IpakTueckas pabora «BBIsABIGHHE TIPU3HAKOB CXOJICTBA  3apOJBIINICH IMO3BOHOYHBIX
JKHBOTHBIX ).

JlaGoparopHas pabota «CTpoeHHE OPTaHOB Pa3MHOKEHUS BHICIIUX PACTCHUN.

Tema 11. 'eneTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hctopust CTaHOBJIEHUS U pa3BUTHUSl T'€HETUKHU Kak Hayku. Pabotel . Mengens, I'. ne ®@pusa,
T. Moprana. Ponb oTredecTBeHHbIX Y4€HBIX B pa3BuTUU reHetuku. Paborsi HK.  Kombunosa, H.U.
BasunoBa, A.H. benoszepckoro, TI'.JI. Kapmneuenko, F0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlIebHbIE TEHBI,
aIbTEPHATUBHBIE TPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIN NPHU3HAK, TOMO3UIOTa, I'ETEPO3UTOTa,
qyucTas JUHUA, THOpHUbL, reHoTun, (eHoTun. OCHOBHBIE METOJIbl T€HETHKH: THOPHI0JOTHYECKUH,
LUTOJIOTUYECKUI, MOJIEKYIIIPHO- T€HETUYECKHMA.

JlemMoHcTpanun

[Moptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Komnsnos, H.M. Basunos, A.H.
benozepckuii, I'.J[. Kapnieuenko, FO.A. ®unmunuenko, H.B. Tumodees-Pecosckuii.

Tabmuupr 1 cxembl: «MeTonbl TeHeTUKn», «Cxembl ckperniuBaHus». JlaboparopHas pabota

«Ipo3oduina kak 00bEKT TeHETUIECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBoiii 3akoH MeHens — 3aKOH eAMHOO0Opa3vs TUOPUIOB
nepBoro mnokoneHud. [IpaBuno nomuHupoBaHus. Btopoil 3akoH MeHaens — 3aKOH pacUIETUICHUsS
npu3HaKkoB. [{uronornyeckue OCHOBBI MOHOTMOPHUHOTO CKPELIMBaHUs. | MII0Te3a YUCTOTHI TaMeT.

AHanusupyroiee ckpemmBaHue. IIpoMexyTouHbIl XapakTep HacleJOBaHUA.
PacmenneHHe IMPU3HAKOB ITPU HECITOJITHOM JOMHWHHUPOBAHHNH.

JurubpugHoe ckperniuBanue. TpeTuidd 3akoH MeHnens — 3aKOH HE3aBUCHMOTO HACJIeIOBaHUS
npu3HakoB. [[uTomornveckre OCHOBBI TUTHOPHUIHOTO CKPEIMBAHUSI.

CuemuienHoe HacnenoBanue mpu3HakoB. Pabotel T. Moprana. CuerieHHOeHacae0BaHNE TEHOB,
HapylLIEHUE CLUEIJICHUS MEXy F€eHaMU. XPOMOCOMHAasl TEOpHs HACJIEICTBEHHOCTH.

l'eneruka mnosa. XpOMOCOMHBIM MEXaHWU3M OINpPEACTICHUs] IMoja. AyYTOCOMBI U TOJOBBIE
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XpPOMOCOMBI. ' OMOramMeTHBIN U reTeporaMeTHBIN 1MoJ. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX C IOJIOM.

l'enotun kak wnemoctHas cucrema. Ilnellorponuss — MHOXKECTBEHHOE JECHCTBUE TIEHa.
MHuoxecTBeHHbIN ayuienu3M. B3auMogeiicTBue HeayienbHbIX reHoB. KoMiuieMeHTapHOCTh. DnucTas.
[Tonumepus.

['eHeTnyeckuii  KOHTPOJb  Pa3BUTHS  PACTEHUM, JKUBOTHBIX M  YEJIOBEKa, a TakKke
(pU3UOTOTHYECKUX TPOLECCOB, MOBEACHUS M KOTHUTHBHBIX (yHKIMH. ['eHeTMueckne MexaHH3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U

«XO34dHUH — MI/IKpO6I/IOM)). FGHGTH‘IGCKI/IC ACIICKThI KOHTpOJ’ISI H HU3MCHCHHUA HaCHCﬂCTBCHHOﬁ
I/IH(I)OpMaLII/II/I B ITOKOJICHUAX KJIICTOK U OpFaHI/IBMOB.
JleMOoHCTpauu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuuper n cxemsl: «llepBblii u BTOpoil 3akoHBl Mennens», «Tperuil 3akoH MeHuens»,
«AHanmu3upymollee ckpenBanue», «HemnonHoe noMuHHpOBaHHEY,

«CuersieHHOe HaclieloBaHHe NPU3HAKOB Yy apo3oduiibl», «l'eHeTuka nona», «Kapuorum yemoBekay,
«Kapuotun nposoduib», «Kapuorun nruuel», «MHOXKECTBEHHBIM amienusm», «B3aumoneictsue
TEHOBY.

OOGopynioBaHue: MoJeNnb Uil JEMOHCTpAallMd 3aKOHOB €AMHOO0Opa3us TI'MOpHUIOB IEPBOTO
IIOKOJICHUSI M pACUICIUICHWs [PU3HAKOB, MOJENb I JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICJOBAaHMs IIPU3HAKOB, MOJEIb M JEMOHCTPAalUU CLEIJICHHOIO HAacJIEIOBAaHUSA IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/po3zodpunar.

IIpaktuyeckas pabota «M3ydeHue pe3yiabTaTOB  MOHOTMOPHIHOTO  CKpEIIMBAaHUS Yy
JPO30(UITBD».

IlpakTuueckass pabora  «/3yueHue  pe3ynbTaToB  JUTHMOPUIHOTO  CKpEIIMBAHUS Yy
IpO30(UIBI».

Tema 13. 3akoHOMepPHOCTH HU3MEHYNBOCTH

B3aumoneiicTBue reHoTHIa U cpeibl pu popMupoBanuu penorumna. MI3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE 1 KOJMYECTBEHHbIE NpPHU3HAKW. BHIbl W3MEHUYMBOCTU: HEHACHEACTBEHHas W
HACJICICTBCHHAs.

MonudukanronHas u3MeHYMBOCTh. Ponb cpeapl B (opMHpOBaHMM MOAU(PUKALMOHHON
u3MeHunBoctd. Hopma peakuum npusHaka. BapuanumonHsli psa u BapuanuoHHas kpusas (B.
Noranncen). CBoiicTBa M0U(UKAMOHHOWN3MEHYUBOCTH.

I'enoTnnuueckas  HM3MEHYUBOCTh. CBOMCTBA  TI'€HOTHIHYECKOH  M3MEHYMBOCTU.  Buubl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOunatuBHasi M3MEHYMBOCTh. Mel03 W TMOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. POnhb KOMOMHATHMBHOW W3MEHYMBOCTH B CO3JaHWW TEHETUUYECKOTO pa3HOOOpasus B
npeaenax OJTHOro BUA.

MyTanuroHHass U”3MEHYMBOCTh. BUbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE
Y UHAYLIUPOBaHHBIE MyTallMK. SIiepHbIe U HUTOIUIa3MaTHYecKue MyTalui. CoMaTUYeCKUEe U MOJIOBBIE
MyTtauuu. [IpUdvHBI BO3HUKHOBEHHS MyTaluid. MyTareHbl M WX BIUSHHE HAa OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIEACTBEHHOH
n3menunBoctd (H.M. BapunoB). BHesiiepHasu3aMeHUYUBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, PONb INULEHEMUUECKUX (DAKmopos 6 HACIe008aHuu U
UBMEHYUBOCU (heHOMUNUYECKUX NPUSHAKOB ) OPSAHUZMOS.

JemoHcTpamuu

IToprpersr: I'. ne @pus, B. Moranucen, H.W. BaBunos.

Tabnuipe! u cxeMbl: «Buabl ©3MEHUYUBOCTHY, «MoauduKalnoHHast U3AMEHYHBOCTHY,
«KoMmOunHaTuBHas W3MEHYMBOCTbB, «Meitoz»,  «OmI0a0TBOPEHUEY, «I'eHeTHUeCKUE
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3a00JIeBaHUS YelIOBEKay», «BUIbI MyTammii.

OGopynoBaHme: KHUBbIE U TepOapHbIE OK3EMIUIAPhl KOMHATHBIX PACTEHUH, PHUCYHKH
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMHM BUAMU U3MEHUYUBOCTH.

JlaGoparopHas pabota «lccnenoBanue 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON M3MEHYHBOCTH.
ITocTpoeHne BapuallmOHHOTO psAJia ¥ BapUAMOHHOW KPUBOW».

[IpakTuueckas pabora «MyTtanuu y 1po30(duisl (Ha TOTOBBIX MUKPOIIpENaparTax)».

Tema 14. I'eneTnka yejioBeka

Kapuortun yenoseka. MexyHapoHasi mporpaMma MCCJIEAOBaHUS T€HOMa 4eloBeKa. MeToibl
I/I3y‘-IeHI/I$I TCHCTHUKHU YCJIOBCKA: FCHG&HOFHHGCKHﬁ, 6JII/13HGLIOBBII71, I_II/ITOFGHGTI/I‘-ICCKI/II\/'I, HOHYJ'DII_II/IOHHO-
CTaTUCTHUYECKHIA, MOJICKYJIIPHO-TE€HETUUECKUH. CoBpemMeHHOe onpeJieseHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBCHHUPOBAHKME, TCHOTHUIIMPOBAaHWE, B TOM uyucie ¢ mnomoinisio [II[P-ananmu3a.
HacnenctBennbie 3a0osieBaHus  4eloBeKa. [ €HHbIE M XpPOMOCOMHBIC OOJIE3HHM  YeJIOBEKa.
bone3Hu ¢ HacleICTBEHHOW  MPeapacrloiOKCHHOCThIO. 3HAYCHHE  MEJMIIMHCKOW  T€HETHKH B
MPEAOTBPALIECHUM M JICUCHUM TEHETHYECKUX 3a00JIeBaHUM uYeloBeKa. MeIMKo- TEeHETHYECKOoe
KOHCYJH)TI/IpOBaHI/Ie. CTBOJIOBI)IC KJICTKU. HOHSITI/IC «CT'CHECTUYCCKOI'O rpy3a>>. STI/ILICCKI/IC ACIICKTHhI
WCCJICIOBAHMIA B 00JIACTU PEIAKTUPOBAHUS TCHOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue (hakTophI MOBBIICHHOMN YyBCTBUTEIBHOCTH YyeJIOBEKa K
buznueckomy n XUMUYECKOMY  3arps3HEHUIO OKpY’Karolen Cpeabl. I'eneTnueckas
MPEaPacIOIOKEHHOCTh YEI0BEKa K MaTOJOTHSIM.

JleMoHCcTpauuu

Tabmuupt u  cxembl:  «Kapuorun YeJI0BEKa, «MeToapl  M3y4YEHHS ~ T€HETHKHU

yenoBekay, «I'eHeTHueckue 3a00eBaHHS YSTIOBEKAY.
[MpakTrueckas padota «CocTaBieHHE U aHAIN3 POJIOCIIOBHOM.

Tema 15. Cesiekuusi Opranu3MoB

JlomecTukanus U ceNeKius. 3apoxaeHue ceneKinuu u nomectukanuu. YuenueH.M. Basunosa o
[leHTpax HPOUCXOXACHUS M MHOroOOpa3usl KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B CO3aHUM
COpPTOB PAaCTEHUH U MOPOJ KUBOTHBIX. COpT, MOpOJa,INTaMM. 3aKOH TIOMOJIOTHYECKMX pSIOB B
HaclecTBeHHOM u3MeHuuBocTd H.M. BaBuioBa, ero 3HaueHue /Ui CeIeKLIMOHHON paboThI.

Mertoabpl cenekuoHHOW paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM W WHAMBHUIYAIbHBIH.
Oranbsl KOMOMHAIMOHHOM cenekuuu. Mcnbitanue mnpousBoauteneil mo mnoroMcTBy. OTOop 1O
TeHOTHITY C TIOMOIIBIO OLIEHKU ()eHOTHIIa IOTOMCTBA U 0TOOP MO IeHOTHUIY ¢ moMolbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeIeKIIMOHHON padoThl. PainaiMOHHbBIN U XUMUYECKUA
MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTypHBIX (popM opranuzmoB. Mcmnonb3oBaHue T€HOMHOTO
penakTUpoBaHUs U MeToAoB pekoMOMHaHTHBIX JIHK nns momydeHus MCXOIHOTO Marepuana Juis
CEJIEKLIAH.

[Tonydenue nonumnon1oB. BuyrpuBnaoBas rudpuansanus. bau3kopoacTBEHHOE CKpelluBaHue,
win uHOpunuHr. HeponacTBeHHOe cKperMBaHHWe, WM ayTOpUAMHI. ['eTepo3uc U €ro MpUYHHBI.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtmganéHHas rubpuamzanms. Ilpeononenue Oecroaust
MEKBUJIOBBIX THOPUIOB. JlOCTHKEHUS CENIEKLIMU PACTEHUH U )KUBOTHBIX. «3e1EHAs peBONIOYULY.

CoxpaHeHHNe U U3y4EeHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX JUKUX POIUYEH
JUTSL CO3JJaHMsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaenenue ceHemuiecKuUMuU pecypcamu CenbCKOX03SAUCTNEEHHBIX U NPOMBICTIOBbIX HCUBOMHBIX 6 YEasiX
VAYUUEHUACYWECMBYIOWUX U CO30aHUs HOBbIX NOpPOO, JAUHUL U KPOCCO8, 6 MOM HUCIec
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aAHUL, NepedosbiX uoel U NepcneKmusHbLX
MexXHOI02UM.

JeMoHcTpannun
[Toptpers: H.M. BaBuios, U.B. Mwuuypun, I'.Jl. Kapneuenko, ILII. Jlykssinenko, B.JI.
Acrtaypos, H. bopnoyr, /I.K. benses.
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Tabmuipsr 1 cxeMbl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTooOpa3usi KyJIbTYPHBIX PAacTCHHII»,
«3aKOH  TOMOJIOTMYECKHUX pAIOB B HACJIEICTBEHHOM W3MEHUYHUBOCTH»,
«Mertonpl cenekuny, «Otaanénnas rudpuauzanusy», «MyTarenes».
JlaGoparopHas pabora «M3ydeHwe  COpPTOB  KYJIbTYpPHBIX  pacTeHHM U MOPOJ
JIOMAILTHUX KUBOTHBIX).

JlaGoparopHas  pabora  «M3yueHuMe METONOB  CEJNEKUUH  PACTCHHID».

IIpakTuueckas padora «lIpuBuBKa pacTeHU».

Okckypeuss «OCHOBHbIE METOJbl M JOCTMDKEHHMSI CEJEeKIMM PpacTeHWH U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBI Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo/10rus U CHHTeTHYECKasi OM0JI0T U

OOBbeKTbl, HCHOJIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE M TKaHEBBbIE KYJIbTYpBI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulroHHas OMOTEXHOJOIHs: XJIeOONeUueHHe, MOTy4eHHE
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BUHO/IEIIHE. MuKpoOHoIOTHYeCKUi CUHTE3. OObeKThI
MUKpoOuoornyeckux Texnosnoruii. [[pon3BoactBo Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

CozaHue TEXHOJIOTUH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHUS U KOHCTPYHMpPOBaHUS
T€HOMOB C LEJIbIO0 MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEpXAIIMX HE BCTPEUAIOIIUECS B
npupoie OMOCUHTETHUECKUE MTYTH.

Kinerounas wumxenepus. MeTonbl KyJbTypbl KIETOK W TKaHEH pACTEHMM M KUBOTHBIX.
KpuobGanku. Comartudeckas rTuOpuausanus U comMaTuueckuii 5smOpuorene3. lcmombzoBaHue
rarjiouJIoOB B CEJIGKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvsoseanue
MOHOK/IOHANbHBIX U  NOIUKIOHANbHBIX aumumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOpPEHUE.
PexkoHCTpyKIMs SIMLEKIETOK M KJIOHUPOBAHHME >KMBOTHBIX. METOJA TpaHCIUIAHTAUMU SIIEp KIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUSUPOBAHUS u MUKDOKIIOHANILHO20 ~ PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHass M TEHHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 T€Ha M KOHCTPYHMPOBaHHUE
pexkomOunantueix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM U T€HHOM MHKEHEPHH. DKOJIOTHYECKHUE U 3THYECKHE MPOOIeMbl TeHHOM MHKEHEPHH.

Menununackue OuotexHonmoruu. I[loctreHomHas tudpoBas menuiuHa. [II[P-muarnoctuka.
MeTtabo10MHBIN aHaIM3, FTEHOLEHTPUUECKUI aHAINU3 NMPOTEOMa YeJIOBEKa JUIsl OLIEHKH COCTOSIHUS €ro
310poBbs. VIcCronb30BaHME CTBOJIOBBIX KJIETOK. TaprerHast Tepanust paka. 3D-Onommxenepus mms
pa3paboTku (pyHIAaMEHTaIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3AaHUS KOMIUIEKCHBIX TKaHEH
COYETAaHUEM TEXHOJOIMH TpPEXMEPHOro OWONPUHTHHTA M cKapQOIAMHTAa Ul pEeLIeHus 3ajad
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Co3manrie BEKTOPHBIX BAaKIMH C I1ETbI0 OOECIEYCHHS KOMOWHUPOBAHHOW 3aIlUTHl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MONEKYISAPHBIX MeXaHH3MOB ¢yHkunoHuposanus PHK-
CoJIep KalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JI€BaHUS YeIOBEKa 1 )KUBOTHBIX.

JlemoHCTpanuu

Tabmuer 1 cxembl:  «lcnons3oBanue MHKPOOPTraHU3MOB B MIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHKEHEPUSI.

JlaGoparopHas pabota «M3ydyeHue oOBEKTOB OMOTEXHOJIOTHMY». IIpakTHyeckas

pabota «IlomyueHre MOJTOYHOKHUCIIBIX TPOAYKTOBY.

OKcKypeus «buotexHomorus —  BaxHeilmas POU3BOIUTENbHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.
11 KJACC

Tema 1. 3apoxaeHune u pa3BuTHe IBOJIONMOHHBIX NMPeEACTABJIEHUI B OMOJIOTHH
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OpomonuonHas teopus Y. JlapsuHa. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHHU3MA.
JKu3Hb n HayuyHas aestenbHOCTh Y. J[apBHHA.

JBmxymue cuibl sBostonu BuaoB no Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH Pa3MHOXKCHHS
OpraHM3MOB, HACJEJACTBEHHAass W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIA W
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunternyeckord Tteopuu sBomtonuu (CTD). HeirpanbHas Teopus 3BOJOIHH.
CoBpeMeHHass HBOJIONMOHHAs OHONOTHA. 3HAu€HHE OHBOJIOINHOHHONW TEOpUH B (POPMUPOBAHUH
€CTECTBEHHO-HAYyYHO! KAPTUHBI MUPA.

JeMoncTpanuu

[Toptpetsr: Apuctorens, K. Jlunnen, XK.b. Jlamapk, 9.0K. Cent-Unep, XK. Kiosbe, Y. JlapBuH,
C.C. Yerepukos, .M. HImanbraysen, x. Xomnnaeitn, 1.K. bemnses.

Tabmuup! u cxemsl: «Cucrema sxuoit mpupobl (o K. JInaaero)», «JlecTHHIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusm (GOPMHPOBAHUSA TPUCIIOCOOJCHUN Y PACTEHHH M >KMBOTHBIX (TI0
Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. [apeuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60prOBI 3a cymiecTBoBaHUe», «lloponbl romy6eit», «MHorooOpa3ue KynbTypHBIX (Gopm
KarycTb», «IlopoJpl JOMaITHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUIOB (110 Y. [lapBuny)»,
«CxeMa COOTHOILEHUS ABMKYIIUX CHJI SBOJIIOLMNY, «OCHOBHBIE MOJIO)KEHUS CUHTETUUECKON TEOpUU
ABOJIIOLIUN.

Tema 2. MUKpPO3BOJIIOLHSA U €€ pe3yJIbTaThl

[lomymsiums xak d2jeMeHTapHas eJuHMLA HBooUMH. COBPEMEHHBIE METOJBl OLIEHKH
TeHETUYECKOr0 pa3zHooOpa3usi U CTPYKTYphl monyisiuuid. M3meHeHune reHooHAa MOMyNALUU Kak
JJIEMEHTApHOE DBOJIIOLMOHHOE sBJIEHUE. 3aKOH TeHeTudeckoro pasHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble  (GAKTOPBl  (OBMXKYIIME CHJIBI)  OBOJIIOUMH. MyTalMOHHBIA  MpoLecc.
Komb6unaruBHass nu3MeHYuBOCTb. Jlpeiid reHoB — ciayyaiiHble HEHANpaBiICHHbIE M3MEHEHMs] 4acTOT
autenedt B monynsanusax. Oddext ocHoBatens. Ipgexkm Oymuiiounoeo eopaviuika. CHudicenue
2EHeMmU4ecKo20 pazHooopaszus: npudunsl u cireocmsus. llposenenue s¢hgexma Opetiha eenos 6
bonvbwux U marelx  nonyaayuax. Mwurpamuu.  M3omsamus  nmonmynsiuili: | reorpaguueckas
(mpocTpaHCcTBeHHAas1), Orogoruyeckast (penpoyKTUBHas).

EctectBenHblii 0TOOp — Hampasistouuii gaxkrtop sBomonnu. dopmMbl ectecTBEHHOro oTOOpA:
JBYDKYIIUH, CTaOMIU3UPYIOIINH, pa3peiBatolnil (qu3pynTuBHbIif). [logoBoit oT6op. Bo3HukHOBEHME
Y DBOJIIOLIMS COLIMATIBHOTO MTOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCT,  OpPraHU3MOB  Kak  pe3ylbTaT  MHKPO3BOMIONHMHM. Bo3HHMKHOBEHuHE
npucrocoOIeHni y opranu3moB. Apomopdosbl u uaumoanantanuu. [Ipumepsl npucnocobiieHui y
OpraHU3MOB: Moponoruueckue, ¢duznonoruyeckue, OMOXMMHYECKUE, MOBE/IEHYECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpa3oBaHue kKak pe3yinbTaT MEKPOIBOIIONHHA. M3omsims
— KiouyeBoil (axTop BumooOpazoBanus. Ilytm u crmocoObl BHaA000pa3oBaHMs: alJIONAaTPUUECKOE
(reorpaduueckoe), CUMIATPUYECKOE (IPKOJOTHYECKOE), «MTHOBEHHOE»  (TOJUILIOUIU3AIIHS,
rubpuanzaiys). JJmuTenpHOCTh SBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponp  sBomonuoHHo#  Ouosorun B pa3pabOTKE  HAYYHBIX  METOJOB  COXPaHEHHUS
O6uopazHooOpazus. MUKpPOIBOMIOLUS M KOAIBOJIOIMS MApasuTOB M HMX XO03si€B. MeXaHU3MBI
bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHUKAM U CITIOCOOBI O0PHOBI C HEM.

JlemoHCTpanuu

[optpetsr: C.C. YeTBepuxos, D. Maiip.

Tabmuuper um cxemsl: «MyTalliOHHass W3MEHYUBOCTHY», «llomynsMoHHass CTPyKTypa BHIa,
«Cxema  mposiBneHuss  3akoHa  Xapnu—BaitHOepra», — «JIBwKymme — CHJIBI  DBOJIOIHN,
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«DJKOJIOTHYECKass  M30JSIIMA  TOMyNISIUM  ceBaHCKOM  dopenmy,
«["eorpaduueckas U30JALUSA JHUCTBEHHULBI CUOMPCKOW M JMCTBEHHMIIBI JAypCKOW»,
«IlonynsuMOHHBIE BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTB», «Cxema JEHCTBUS €CTECTBEHHOI'O
orbopa», «Popmbl OOppObI 3a cyliecTBOoBaHUE», «VHIycTpUandbHbIl MenaHusMm», <« OKuBble
uckonaemble», «IIOKpOBUTEIBCTBEHHAs OKpacka >KMBOTHBIX»,
«IIpenynpexxparonias  OKpacka JKUBOTHBIX», «®DU3HOJIOIMYECKHE  aJanTaluuny,
«[IprcrnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbY, «Kpurepuu Buaa», «Buasl- 1BOHHUKMNY,
«Ctpyktypa BuHga B npupone», «CrocoObl BHI000pa30BaHUSIY,
«['eorpaguueckoe Bup00Opa3oBaHHe TPEX BUAOB JaHJbIIIEH», «DKOJOTHYECKOE BUA000pa3oBaHUE
BUJIOB CUHUL, «[lonumionasl pacrenuity, «KamycTHo-peaeuHbIArnOpuI».

OOGopynoBanue: repbapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydela INTHL M 3Bepeill ¢
IPUMEpaMU PA3JIMYHbIX [IPUCIIOCOOICHUH, Yydesa NTULl U 3Bepell pa3HbIX BUJIOB, repOapuu pacTeHUM
OMU3KHUX BUIOB, 00Pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaGopaTtopHas pabora «BpIsiBiIeHNEe H3MEHYUBOCTH Y 0COOCH OJJTHOTO BUIA.
JlaGoparopHas  pabora  «lIpucnocobimeHuss  OopraHM3MOB M UX  OTHOCHUTEJbHas
1EJIECO00PA3HOCTHY.

Jlaboparopnas padora «CpaBHEHKE BUIOB 10 MOPDOIOrHYECKOMY KPUTEPUION.

Tema 3. Makpo3Bosionus u eé pe3yJbTaThl

Metoapl u3ydeHHs MakpolBOJIONHMH. [lanmeoHTONOTHYeCKHe METOAbl HM3YYCHHs SBOJIIOLUU.
[Tepexonubie Gopmbl U PHUIIOTEHETUUECKHE PSAIBI OPTAHU3MOB.

buoreorpaduueckue mMetonsl u3yueHus sBononuu. CpaBHeHue (Gaopel U GpayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpaduueckue obmactu 3emiau. BUnb-sHIeMUKN U PEITUKTHI.

DOMOpHOJIOTHUECKHE ¢ CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABl HW3YYEHHs] SBOJIOLHUU.
['eneTrueckue MeEXaHU3MBI DBOJIOIMHM OHTOTEHE3a U TOSBJICHUS OSBOJIOUMOHHBIX HOBIIECTB.
['oMonornyHbBle W aHAJIOTUYHBIE OpraHbl. PynuMeHTapHBIE OpraHbl W aTaBU3MBL. MOIIEKYISIPHO-
TreHEeTHYeCKre, OMOXMMUYECKHEe M MaTeMaTHYeCKHE METOJbI M3YyUYCHHs SBOJIONUH. [ OMOJIOTHYHBIE
reHbl. COBpeMEHHbIE METO/IBINOCTPOCHUS (PHIIOTEHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYyTaIlH U 3BOJIIOLINS TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TpaBuiia) IBOMIONUU. [Ipunyun cmenvt @ynxyuti. HeoGpatumocThb
IBOJIONMH. AanTUBHAS panuans. HepaBHOMEPHOCTh TEMIIOB ABOJIOIIHH.

JeMoHCcTpanuu
IToptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromnep, 3. I'ekkens.
Tabmuupt u  cxembl:  «DUITOTEHETUUECKUIT pAn  Jomagny,  «APXEONTEPUKC»,

«3BeposyOrie smepbl», «Crerouedansny, «Punnogutsr», «CeMeHHbIE TarmOPOTHUKN,
«buoreorpaduueckue 30HB 3emin», «lpelid koHTHHEHTOB», «Pemuktb», «HawanbHble cTanuu
YMOPUOHANILHOTO Pa3BUTHSI MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOTHYHBIE M aHAJTOTUYHBIE OPTaHBD,
«PynumeHTB», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YENOBEKa M IIHMMIIaH3e», «[JIaBHBIE
HATPaBIICHUS IBOIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOTIOIHI.

O6opynoBaHue: KOJUIEKINH, TepOdapuu, MYJSDKA MCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJTUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIITUHA HACEKOMBIX.

Tema 4. IIpouncxo:xkaeHue U pa3BUTHE KU3HU Ha 3emiie

Hayunble runoTte3bl NpOMCXOXKICHHUS KU3HU Ha 3emie. AduoreHe3 u nancnepMmus. JlonaydHble
MPEJICTABICHUS] O 3apOKIEHUM KM3HU (KpealnoHu3M). ['mmoresa MOCTOSIHHOTO CaMO3apOKICHUS
KU3HU U €€ ompoBepkeHue omnbiTamu D. Peau, JI. Cnamnanuanu, JI. [Tactepa. Ilpoucxoxnenue
’KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Tamnbl HEOpraHUYeckoW HsBoMIONMU. [lmaHerapHas (reojoruyeckasl) HBOJIOLUSL.
Xumuueckas HBOJIONUS. AOWOTEHHBI CHHTE3 OpPraHMYeCKHMX BELIECTB W3 HEOPTaHUYECKHX.
Omeir C. Mwumnepa u I. HOpu. OOpa3oBanue mnonuMepoB U3 MoHomepoB. KoauepBarHas
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runote3a A.M. Onapuna, runore3a nepsuuHoro OynsonaJlx. XonneitHa, reHetuueckas rumoresa I

Ménnepa. Pubosumsl (T. Yek) u runoresa

«vupa PHK» VY. TI'mnbepra. @opmupoBaHue MeMOpaH M BO3HHKHOBEHHE MPOTOKIETKH. Mcropus
3emin U MeTOAbl €€ u3ydeHus. lckonmaemble OpraHM4eCKUE OCTATKH.

['eoxponosorus u e€ meroasl. OTHOCUTENbHAS U a0COIOTHAs TeoXpoHoiIorus. ['eoxpoHonornyeckas

LIKaJa: 30HbI, 3Pbl, IEPUObI, FTIOXH.

Hauanbnbie »Tambl opraHmyeckol sBofrouuu. llosiBieHHe W 3BONMIOLUSA NEPBBIX KIETOK.
Opomonss  Merabonu3ma. BosHukHOBeHHe TmepBbIX dKocucTeM. CoBpeMeHHBbIE MHKpPOOHBIE
OMOITUIEHKHM KaK aHaJIOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaToauThl. [IpoKaproOTh M 3YKapuOTHI.

[Ipoucxoxaenue -HykapuoT (CUMOUOreHe3). OBOJIOIMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX DY MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATaIlbl BOJNIONHMU BhICIIUX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuii Ha cymry. [losiBneHre ciopoBBIX pacTeHUI U 3aBoeBaHHEe UMU CylIu. CeMEHHbIE pacTEHHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaITbl 3BOIIOIUHU XHBOTHOTO MHpa. OCHOBHBIC apoMOP(O3bI KUBOTHBIX. BeHacKast
¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THMOB. [lepBble XOpIOBBIE >KHUBOTHBIC.
Kuzup B Boze. DBosroust mo3BOHOYHBIX. [Iponcxoxnenue ampubdbuii u pentunuii. [Iporcxoxaenue
MJICKOMIUTAIOMUX W NTUI. [IpuHImn kimoueBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMUA U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie TIO 3paM M TEPUOJAM: apXeil, MPOTEPO30H, Maie030M, ME3030M,
KaiiHOo30#. OOmas xapakTepucTHKa KJIMMara U reojiorhdeckux mporeccoB. [losBnenue u paciser
XapaKTEepPHBIX OPraHMW3MOB. YTieoOpa3oBaHME: €ro YyCIOBUS M BJIUSHUE Ha Ta30BbIil COCTaB
aTMOoCQepBhl.

MaccoBble BBIMUpaHUSI — D3KOJIOTMYECKHME KpHu3uChl mpouuioro. I[lpuyuHbl M cienctBus
MaccoBbIX BbIMUpaHH. COBpPEMEHHBIN SKOJOTHYECKHIl KpHU3HC, ero ocobeHHocTtH. I[Ipobrmema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro wmwupa. [IpuHIUNBI KiIacCUpUKAIIMKH OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JeMoHcTpanyun

[Moptpersr: @. Pean, JI. Cnamnanuanu, JI. Ilacrep, U.W. Meunuko, AWM. Omnapun, [Ix.
Xonpgenn, I'. Ménnep, C. Musep, I'. IOpu.

Tabmuupr u cxembl: «Cxema ombita @. Pemgm», «Cxema ombita JI. Ilacrepa mo uzydeHuto
caMo3apoxkaeHusi ku3Hu», «Cxema onbita C. Mwmiepa, I'. HOpu», «3rtansl HeopraHuueckou
3BOJIOIMNY, «l'eoxpoHosiornyeckas mikana», «HayanpHble STanbl OPraHUYECKOM  HIBOIIOLIMHNY,
«Cxema 00pa3zoBaHUsl DYKapUOT MYTEM CHUMOUOTEHE3ay,

«Cucrema xuBOW mnpupoabl», «CTpoeHue BHUpYyca», «ApoMop]o3bl pacTeHUII»,
«Puanodute», «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIH,

«Mxny», «l[lanopotHukm», «l'onoceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
pa3BUTHS KUBOTHOTO MHPA», «ApPOMOP(O3bl KHUBOTHBIXY,

«IIpocreiimmey, «Kumeunononoctueie», «llnockue uyepBu», «UineHucToHorue»,

«Pb1OBI»,  «3€MHOBOJHBIEY, «IIpecmbikaromuecs», «Itnupy»,  «MuekonuTaromue»,

«Pa3BuTHe XHM3HU B apxeuckou spey, «Pa3BUTHE KU3HM B IIPOTEPO3OMCKOU dpen,

«Pa3BuTHEe XHW3HU B NAICO30HMCKOM 3pey», «Pa3BUTHE XKM3HM B ME3030HMCKOU 3pen,

«Pa3BuTHE XU3HU B KaWHO30MCKOW 3pe», «COBpeMEHHasl CUCTEMa OPraHUYEeCKOrOMUPay.
ObopynoBanue: TepOapul PacTEHUM Pa3IMYHBIX OT/AENIOB, KOJUICKIIMHM HACEKOMBIX, BIAKHBIC

Ipenaparsl JKUBOTHBIX, PAaKOBHHBI MOJIIKOCKOB, KOJUIEKIIMM HIJIOKOYKHX, CKEJIEThl IO3BOHOYHBIX

’KMBOTHBIX, Yydesja NTUL U 3BEpEd, KOJUICKUMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISKH

18



OpPraHUYECKHUX OCTaTKOB OPTraHU3MOB.
Bupryansnas naboparopnas pabora «MonenupoBanue onbsiToB Musuiepa—tOpu mo u3ydeHuro
abMOTreHHOT0 CHHTE3a OPTaHUYECKUX COCTMHEHUI B TIEPBUYHOM aTMochepe».
JlabopaTtopHas pabora «/3ydeHue n onrcaHne HCKOIMAeMbIX OCTAaTKOB IPEBHUX OPTaHH3MOBY.
[pakTrueckas pabota «3ydeHne 0coOOEHHOCTEH CTPOCHHS PACTCHUI Pa3HBIX OT/AEIOBY.
[TpakTrueckas pabota «M3ydeHre 0cOOCHHOCTEH CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIponcxo:kaenue yejJ0BeKa — aHTPONOreHe3

Pasnens! v 3a1a4n aHTpOnosIoruu. MeTonbl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEJCTaBICHUW O IPOUCXOKICHUM 4YEJIOBEKa. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE 4denoBeka. CBUIECTENbCTBA
CXO/CTBAa YEJOBEKAa C JKMBOTHBIMH: CpaBHHUTEIbHO-MOpP(OIOrHuyeckre, 3MOPHOIOIUYECKHE,
¢du3uonaoro-onoxumMmuyueckue, nopeaeHyeckue. OTaUns 4eaoBeka OT KUBOTHBIX. [IpsaMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU CUTHAJIBHOM CHCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOIreHe3a: OWOJIOTHYECKHE, COLUAJIbHBIE.
CooTHo1eHre OMOIOIMYECKUX U COLIMATIBHBIX (JaKTOPOB B aHTPOIIOTEHESE.

OcHOBHbBIE CTaqUM aHTpoOIlOreHe3a. PaHHue uenoBekooOpa3Hble 00€3bsiHbl (IPOKOHCYINBI) U
paHHUE TMOHTHAbI — OOLIME MPEAKU YEIOBEKOOOPa3HBbIX O0€3bSH U JIOACH. ABCTPAJONUTEKH —
JIBYHOTHE IpeAKH Jroaeu. YeoBeK yMmelnbld, NEpBble M3rOTOBICHUA Opyaud Tpyaa. Yenosek
NPSIMOXOJISAIIMA W TEPBBIA  BBIXOJ JIOJCH 3a mpeaensl Adpuku. YernoBek reinenbOeprckuii —
o0l MpeloK HEeaHJepTaIbCKOTO YEeIOBEKa M YeJIOBEKa pasyMHOro. YenoBek HeaHIEepTaIbCKUN Kak
BU/J| JIIOJIEH XOJIOJHOTrO KiinMaTa. YeraoBeK pa3yMHbII COBPEMEHHOI'O THIIA, JIEHUCOBCKUN YEIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npezaenamu Adppuxu. [laneoreneTrka u najaeoreHoMMKa.

DOBONIIOLIMSL  COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBIH OTOOp B MOMYISLUSAX YEIOBEKa.
Myraumonssiii mporece u noauMmopdusm. IlonmynsiuvoHHbIE BOJHBL, Jpeld TeHOB, MUTpauus H
«a(dexT ocHOBaTENSA» B MOMYISAIHUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [TonsTre o pace. bonbuine pacsl: eBponeonaHas (eBpa3uiickas), aBcTpano-
Herpou/iHas (3KBaTopuaibHasi), MOHIOJIOMIHAs (a3MaTCKO- aMepuKaHcKast). Bpems u mytu pacceneHus
yeynoBeka Mo IMiaHere. EauHcTBO uenoBeueckux pac. HaydHass HecoCTOATENbHOCTh pacu3Ma.
[Ipucnoco0IeHHOCTh YEeIOBEKa K Pa3HbIM YCIOBUAM OKpY»Karoien cpenbl. BiusHue reorpaduyeckoi
cpenbl U aperida reHoB Ha MOP(}OTOTHIO M PUZHOIOTHIO YETIOBEKA.

MexXIUCUMIUIMHAPDHbIE  MEeTOAbl B (Qu3uuecko  (OMOJIOTMYEcKOil)  aHTPOIOJIOTHH.
OBOJIOLMOHHAs AHTPOINOJOTUS U IAJICOAHTPOIIOJIOTHS YEJIOBEUECKUX Momyisauuil. buoconnansable
UCCIIEIOBaHMsl MPHUPOJIbl YenoBeka. VccienoBaHue KOIBOJIIOLMU OMOJIOTHYECKOTO M COLMAJIBHOIO B
4eJI0BEKE.

JlemoHCTpanuu

IToprpersr: Y. apsun, JI. JIuku, 51.4. Porunckuii, M.M. I'epacumos.

Tabmuupel 1 cxembl: «MeToJbl AHTPOMOJOTHM», «[ OJOBHOW MO3r YEIOBEKay,
«YenoBexkooOpa3Hbie 00€e3bsIHBI», «Ckener YyelioBeKa W CKeJeT  IIMMIIaH3e»,
«PynumeHTBl M aTaBU3MBbI», «JIBMKYIIME CHJIBI aHTPONOIEHE3a», «IBOJIIOIHUOHHOE

JIPEBO YEJIOBEKa», «ABCTpANIONUTEK», «HenoBeK yMenbii», «HenoBeK NpsaMOoXOoasIuii,
«/lenucoBckuii yenoBek» «Heanaepranbipl», «KpoManboHUb», «IIpenku yenoBekay,
«Tarnbl 3BOIOIUH YeI0BeKa», «Packl yemoBekay.

OO0opyoBaHue. MYJSDKM OKaMEHEJIOCTeH, MPEAMETOB MaTepUaIbHOW KYJIBTYpPhl TIPEIKOB
4yeJoBeKa, penpoaykiuu (dotorpadun) KapTuH ¢ MUDOIOTHUYECCKUMH W OMOJIEHCKMMH CIOKETaMU
IIPOMCXOXKICHUS YeloBeka, pororpaduu HaX0JOK UCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YEeJIOBEKa,
MoJieJIb Yeperia uyeaoBeka U uepena HIMMIIaH3e, MOJeNb KUCTH YeloBeKa U KUCTH IIUMIIaH3e, MOAeIn
TOpca MPEIKOB YeIOBEKa.
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JlaGoparopHas pabota «M3ydeHue oCOOCHHOCTEH CTpPOEHMs CKEJeTa YelIOBEKa, CBSI3aHHBIX C
IPSAMOXO0KJICHUEM .
IIpakTryeckas padora «M3yueHune 3K0J0rMUeCKUX alanTaluil YeIoBeKay.

Tema 6. DKkoJiorusi — HayKka 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJJOPTraHU3MEHHBIX CHCTEM C
OKpY:KaIolel cpeaoi

3apoxaeHue W pa3BuTHE OdKojoruun B Tpymax A. I'ymOGompara, K.®. Pymee, H.A.
Cesepuona, 2. I'ekkens, A. Tencnu, B.H. CykauéBa. Pazaensl u 3amaun 3ko0s10ruu. CBsA3b SKOJOTHH C
JPYTrUMU HayKaMH.

Metoner skonoruu. [loneBpie HaOmMOIEHUS. DKCIHEPUMEHTHI B OKOJOTHHU: MPHUPOJHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY’KalOLIEH Cpelpl: JIOKAJIbHBIM,
PETHOHANIBHBIN U TI100JILHBIH.

3Ha4YeHHE SKOJOTMYECKUX 3HAHUU JJIS YeJOBEKa. JKOJOTHMYECKOE MUPOBO33PEHUE KAaK OCHOBA
CBs3€d uenoBedyecTBa C Npuponod. DOpMUPOBAHHE SKOJOTMYECKOW KYJIBTYPhl U 3KOJIOTMYECKOM
rPAaMOTHOCTH HACEJICHUSI.

JeMoHcTpanyun
[Toprpersr: A. I'ym6onpar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkenb, A. Tencnu,B.H. Cykaués.
Tabmuuer  u  cxembl:  «Paszgmensl  skomorum», — «Mertoasl  3kojorum»,  «Cxema

MOHUTOPUHTA OKPYXKAIOIIEH CPEIbI».
JlaboparopHas pabota «/3ydeHne MeTo10B 3KOJIOTHICCKUX UCCIICIOBAHUIA.

Tema 7. Opranusmsl 1 cpea 0OMTAHUA

Okosorndyeckue (BakTopbl M 3aKOHOMEPHOCTH MX AeWcTBus. Kiaccupukanus 3KOJI0TMUEcKUX
dakTopoB: abuoTHUecKue, OMoTHYecKHue, aHTpororeHHsle. OOImue 3aKOHOMEPHOCTH JeNCTBUA
skonoruueckux  QakropoB. IIpaBuno wmmaumyma (K. Ilnpenrens, 0. JInbux). TomepanTHOCTB.
OBpUONOHTHBIC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue ¢akroppl. CBerT Kak 3Kkoyiornyeckuil ¢akrop. [leficTBHe pa3HBIX y4YacTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIIbl PACTEHUHN U )KMBOTHBIX 1O OTHOIIEHUIO
K cBeTy. CurHaibHas poiib cBera. GoTonepruoaus3M.

Temmneparypa xkak oskosorndeckuid akrop. JlelicTBMe TeMmepaTypsl Ha OpraHU3MBL.
[ToiikunoTepMHblE ¥ TOMOHOTEPMHBIE  OpPraHU3Mbl.  OBpPUTEPMHBIE U CTEHOTEPMHbBIE
opra"usmsl. BnaxxHocTs KaK  JKOJOTHYECKHU ¢axrop. [Ipucnocobnenuss  pacTeHuil K
NoJjJepKaHUI0 BojHoro OamaHca. Kraccudukanuss pacTeHHMl 1O  OTHOLIEHUIO K  BOJE.
[TprucnocoOieHns ) KMBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl 0oOMTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IOYBEHHAs, IJIyOMHHAs
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHass. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOUTaHUs
opranu3moB. [IpucnocobseHust OpraHu3MoB K )KH3HHU B Pa3HBIX Cpe/iax.

buonornueckue putmel. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOJWUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHUH KU3HHU.

XKuznennoie ¢opmbl opranusmoB. Ilonstue o >xu3HeHHON Qopme. JKuzHeHHBIE (HOPMBI
pacTeHM: [JEepeBbsl, KYCTApHUKH, KYCTApDHUYKH, MHOTIOJETHUE TpaBbl, OJHOJIETHUE TpPABBI.
Kuznenusie GOpPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTEL. OCOOEHHOCTH CTPOCHUS U
o0paza K13HHU.

buotnueckue dakropel. Buasl OHMOTHUYECKHX B3aMMOACUCTBHUI: KOHKYPEHITUS, XUITHUYECTBO,
cumOuo3 u ero ¢opmsl. Ilapasutusm, koomepauus, MyTyaau3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3ammoseinicTBus (Tommueckue, ¢opuueckue, (adpuyueckue).
3HaueHue OMOTHMYECKMX B3aUMOJEUCTBUN [JIsl CYLIECTBOBAHHS OpPraHU3MOB B cpele OOUTaHMS.
[TpyHIMIT KOHKYPEHTHOTO UCKITFOUEHHS.

JleMoHcTpanuu

Tabmuibt U  CXEMBI: «IKOJIOTUYECKHUE (haxTopbI», «CBeToBoM CIIEKTP»,
«OKOJIOTHYECKHE TPYNIbl >KUBOTHBIX II0O OTHOLUICHHIO K CBETY», «T€IUIOKpOBHBIE >KMBOTHBICY,
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«XOIOJHOKPOBHBIE KUBOTHBIE», «DHU3MOIOTHYECKUE aJanTalliil >KUBOTHBIX», «Cpempl oOWTaHUS
opranu3moB», «buomornueckue puTMbDY, «KU3HEHHBIC (HOPMBI pacTeHHI», «OKu3HEeHHBIE (GOPMBI
JKUBOTHBIX», «IJKOCUCTEMA IIUPOKOJMCTBEHHOIO  JIECay, «JKocHUCTeMa  XBOMHOTO  Jiecaw,
«llenmn nuTaHUAY,

«XumnangecTBoy, «Ilapazutuzm», «KonkypeHus», «Cumonos», «KommeHcanuzmy.

Oo6opynoBanue: Tepbapuu pacCTeHUN W YKHUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX
9KOJIOTUYECKHUX (DaKTOpOB, repOdapuu CBETOIMIOOMBBIX, TCHEIIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHH,
CBETOJIIOOMBBIE, TEHETIOOUBBIC M TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHHS, repOapuu M KOJUICKIIUH
TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX pACTEHHH, yydyelna NTHII U 3Bepei, repdapuu
pacTeHui, OTHOCANMXCS K rurpoduram, kcepoduram, mMe3oduram, KOMHATHBIC PACTCHHs JAHHBIX
TPYII, KOJUICKIIUU >KHBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repoapuy W KOJUICKIIUH PACTCHHH U
YKUBOTHBIX, O0JIAJIAIONINX YePTaMH MPHUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUU JKU3HH,
repOapuu U KOJUICKIIUU PACTEHUN U )KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU )KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas paborta «BplsBlIeHHE TPUCITOCOOIEHNUN OPTaHU3MOB K BIIUSTHUIOCBETAY.

JlaboparopHas pabota «BbIsBICHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHAIOTEMITEPATYPBI».

JlaGopaTopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHH M3 Pa3HBIX MECT OOMTaHUS».

Tema 8. Dxomnorus BUIOB U NOMYIISALUN

DKOJIOTHYECKHE XapaKTepUCTHKU nonyasiuu. [lomymsmus kak Ouonoruyeckas cucrema. Pomb
HEOJHOPOJHOCTH CPEeJbl, PU3HUECKUX 0aphepoB U OCOOCHHOCTEH OMOJIOTHH BHJIOB B (DOPMUPOBAHUHU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnonyssiuii. OCHOBHBIE IOKA3aTENW IOMYJALUU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHasi M IOJIOBAasl CTPYKTYpPA, POKIAEMOCTb, NMPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpALHS.

DKkoyiornuueckasi CTpykrypa mnomyisiuuud. OleHka YWCICHHOCTH momyisiinuu. Junamuka
nonyasiuuu U e€ peryisus. buoTtuyeckuil MOTEHIMAN MOMYJSIUU. MoJenupoBaHUe TUHAMHUKU
nonyssitui. KpuBble pocTa YUCIEHHOCTH Nomysiiuu. KpuBbie BeDKUBaHUS. Perynsiust 4ucieHHOCTH
MOMYJISIIHA: poiib (DaKTOPOB, 3aBUCAIINX M HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJOTUYECKHE CTPATETUU
Buj10B (r- u K-crparerun).

[TonsiTne 00 okojormueckod Huime Buga. MecrooOutanue. MHoromepHas MoOJETb
skonornyeckod Humun Jx.M. XarumHcona. Pa3mepsl skosornmueckod HumM. IloTeHnumanbHas u
peann30BaHHAs HUILIU.

Bup kak cucrema nonmysnanui. Apeaibl BUA0B. BUIbl M X KU3HEHHbBIE CTPATETHH.
DKOJOTUYECKHUE YKBUBAICHTHI.

3aKOHOMEPHOCTU TOBEJICHUS U MHUIpalUil KUBOTHBIX. BUONOrMYecKrne WHBAa3UU 4YYKEPOIHBIX
BHJIOB.

JlemMoHcTpanuu
IToprper: [Ixx.M. XaTuynuHCOH.
Tabmuis! U CXEMBL «IKOJIOTUYECKHE XapaKTEPUCTUKH TTONYJIALIAN,

«IIpocTpaHCTBEHHAs CTPYKTypa MONYJSALUHN», «Bo3pacTHble NMUpaMHUIbI HOITYIISLUNY,
«CKOpOCTh 3acelieHus] TOBEPXHOCTH 3eMITH PAa3UYHBIMUA OpTaHM3MaMn», «Moaeh 3KOJIOTHIECKON
Hum J[x. M. XaTunHcoHay.
Ob6opynoBaHue: repbdapuu pacTeHU, KOJUIEKIMH >KUBOTHBIX. JlabopaTopHas pabota
«ITpucnocobnaeHns ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. JkoJ10rUsI COOOIIECTB. IKOJIOTHYECKHE CHCTEMBI.
CoobmecTBa oprann3MoB. buorieHos u ero cTpykTypa. CBsi3u MeX 1y OpraHu3MaMHUB OHOLIEHO3E.
Okocuctema kak oTkpbitas cuctema (A.Jlx. Tencnn). @yHKIMOHANIBHBIE OJOKH OpraHU3MOB B
HKOCHCTEME: MPOAYLIEHTBI, KOHCYMEHTHI, pelylleHThl. Tpoduyeckue ypoBHU. Tpoduueckue nemnu u
cetu. AbuoTnueckue O10Kku 3kocucteM. [1o4YBBI U WIIBIB 9KOcHcTeMaxX. KpyroBopoT BemecTB 1 MOTOK
HHEPIUH B IKOCUCTEME.

21



OcHoBHbIE TOKa3zaTelnu 3KocucTeMbl. buomacca W MpoayKIus. DKOJOTMYECKHE MHpPaMUIbI
yuces, 0MOMacChl U YJHEPTHH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @Puykmyayuu. HanpapiieHHbIS
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccHH. [lepBUYHBIC HBTOPUYHBIC CYKIIECCHUHU U UX TIPUUYUHBIL.
AHTpOIIOTeHHbIe BO3/IecTBHS Ha cykueccuu. KinmakcHoe coobmiectBo. bruopasHoobpasue u noyiHora
KpYroBOPOTa BELIECTB — OCHOBAYCTOMYUBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKocucmemvl 03Ep U peKk. IDKOCUCmeMbl Mopel U OKeaHos.
Dkocucmemvl myHOp, 1ecos, cmeneil, NyCMbiHb.

AHTpOIOreHHble ~ 3KocucTeMbl.  Arposkocucrema.  ArpoueHo3.  Pasnmmums  mexnay
AQHTPONOTEHHBIMU U IPUPOIHBIMH 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢uopa u ¢ayHa.
CunaHTpoOnU3anus ropoJCKoii ¢ayHbl. bruojornueckoe u X03iCTBEHHOE 3HAUYCHHE arpodKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (dbopmupoBaHus OCHOBHBIX B3aMMOJIEHCTBUIM OpPTraHU3MOB B
sKkocuctemax. Pornv  Kackadnoeo 3ghghexkma u  6u008-30upukamopos  (Knouesvix 6uUd08) 8
@ynxkyuonuposanuu sxocucmem. IlepeHOC SHEPIUU U BEUIECTB MEXIY CMEXKHBIMU IKOCHCTEMaMHU.
Y CTOMYMBOCTh OPraHU3MOB, MOMYJSALUNA U 3KOCUCTEM B YCJIOBHSX €CTECTBEHHBIX U aHTPOIOI'€HHBIX
BO3JICHCTBUM.

Mexanuzmol 8030elicmeus 3a2pa3HeHUll pa3Hblx munog Ha cyoopeaHusMeHHOM, OP2aAHUZMEHHOM,
HONYNIAAYUOHHOM U IKOCUCTNIEMHOM YPOBHAX, OCHOBbI IKOJIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo00TUs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCHCTEM.

JeMoHcTpanyun [TopTper:

A.JIx. Tencnu.

Tabmumer u cxembl: «CTpykTypa OWOIEHO3a», «DKOCHCTEMa IMUPOKOJIHUCTBEHHOIO JIEcCay,
«JKocucteMa  XBOMHOro Jeca», «ODyHKIMOHAIbHBIE TPYNNbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BelecTB B 3xocucteme», «Llenu nutanus (mactomiHast, 1eTpuTHas)», « DKOJIOTrH4ecKas
nUpaMua Yucel», «IKOJIOTHYECKas MUpaMuaa OHOMacChI», «KOJIOrHyYecKas nupammia
sHeprum», «OOpa3oBaHue 0oJ0TaY,

«IlepBuuHas cykueccusi», «BoccTaHoBieHHe Jeca TMocie TmoXapa», «IDKOCHUCTEMa O3epay,
«ArpoueHos3», «KpyroBopor BeIECTB M IOTOK DHEPIMM B arpoleHO3e»,
«I[Ipumeps! ypOo3KOCHCTEM.

O6opynoBaHue: repdapuu pacTeHU, KOJUIEKIIUN HACEKOMBIX, Uydesa NTULl U 3Bepell, repbapun

KYJIBTYPHBIX U JJUKOPACTYUIUX PACTEHU, aKBAPUYM KaK MOJIEIbIKOCUCTEMBI.

IIpakmuyeckas paboma «VI3yueHue u onvucaHue ypoo3KOCUCTEMBIY.

Jlabopamopnas paboma «VI3ydeHue pazHOOOpa3wsi MEIKHX IMOYBEHHBIX WICHHCTOHOTHX B
pa3HBIX IKOCUCTEMAX .

OKkckypcusi  «IKCKypcuss B THUINHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJBHBIN WIH MOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

OKckypcus «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WK B TEIUIMYHOE XO03SHCTBO)».

Tema 10. buocdepa — riaodaabHast IKocucTeMa

buocdepa — obmennanerapHas 00os0uka 3eMiIH, T CYIIECTBYET WJIM CYIIECTBOBAIA YKU3Hb.
PasButue npexacrasienuit o 6uoctepe B Tpyaax J. 3iocca. Yuenue B.M. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKupoesenecTBo 6rocdeps! U ero GyHKIHH.

3aKOHOMEPHOCTH cylecTBOBaHUs Ouochepsl. OcobeHHOCTH Ouochepbl Kak TI00albHON
sKocucTeMbl. /lnHaMudeckoe paBHoBecue B buocdepe. KpyroBopoTsl BelecTs 1 OMOre0XUMHUYECKHE
nuKIel (yraepoaa, asora). PUTMu4YHOCTH sIBIEHHIB Ouocdepe.

3onanbHOCTh Onochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIITH: TYHApPA, XBOWHBIE Jieca,
CMCIIAaHHBIE W IIHUPOKOJHCTBEHHBIC Jieca, CTEMH, CaBaHHbBI, ITyCTHIHHW, TPOIUYECKHE Jieca,

BBICOKOTOPBs. KituMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.
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Crtpykrypa ¥ (QYHKIUS KUBBIX CHCTEM, OIICHKAa UX PECYpPCHOTO MOTEHIMAana U OuocdepHbIX
G YHKIIHA.

JlemoHCcTpanuu

[Toptpetsl: B.1. Bepnanckuii, 3. 31occ.

Tabmuper u cxembl: «l'eocdepsr 3emmu», «KpyroBopor azora B mpupome»,

«Kpyrosopot yriepoja B MPUPOJE», «Kpyrosopot KHCJIOpOJia B TPUPOIE»,
«KpyroBopor Boabel B mpupojne», «OCHOBHbIE OMOMBI cymm», «Kinmmarndeckue mosica 3eMiiny,
«Tynnpay, «Taimray,  «CMeniaHHBIN necy, «llIupokoaucTBEeHHBIN JIeC,

«Crenby, «CaBannay, «Ilyctoinsy, « Tponuueckuit iecy.
ObopynoBanue: repdbapun pacTeHUH pa3HbIX OMOMOB, KOJUICKITUH )KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Kamomas cpeaa

DKoslornyeckue KpU3Mchl M UX NpuunHbl. BosneiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsA3HeHHE BOJHOW cpeabl. OXxpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiumara.

AHTpOTIOTEHHOE BO3JCHCTBHME HA PACTUTEIBHBIN M KHUBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U
AKHUBOTHOrO MHpa. OCHOBHBbIE NPHUHLHUIIBI OXpaHbl Nnpuponbl. Kpachbeie kuuru. Ocobo oxpaHsemsble
npupoanbie Tepputopun (OOIIT). borannyeckue cazipbl U 30010rMUECKHUE TAPKH.

OCHOBHbBIE TPUHLHMIBI YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA W NpHUpPOAbL. PamuoHanbHOE
IPUPOJIONOIB30BAaHUE U COXPAHEHUE OMOIOrH4ecKoro paznooOpasusa3emian. OOLe 3aKOHOMEPHOCTH
rJI00ATBHBIX IKOJOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HMCAa M €ro BEpOSTHHIC
MIOCJICACTBHSL.

Pa3BuTie METO0OB MOHUTOPMHIA PAa3BUTHUSA OIACHBIX TEXHOTEHHBIX HporeccoB. Cucmemuvle
uccneooeanusi  nepexooa K  pecypcocbepezaroweii. U KOHKYPEHMOCNOCOOHOU  dHepeemukKe.
buonoeuueckoe pasnoobpazue u oOuopecypcv.. Hayuonanvnvlie ungopmayuonnvie cucmemul,
obecneyusarowue 00CMyn K UHGOpMaAyuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OcHogbl
aKopeaburumayuy dSKocucmem u cnocoboe 6opbOvL ¢ buonospexcoeHuamuy. Pexoncmpyxkyus mopckux u
HA3EMHBIX IKOCUCTEM.

JleMoHCTpauu

Tabmuubl 1 cxembl: «3arps3HeHHe aTMochephl», «3arps3HeHue THAPOCHEPH»,
«3arpsizHeHne TouBbl», «llapHukoBbit 3pdexT», «Ocobo oxpaHsieMble NPUPOIHBIC TEPPUTOPHI,
«Mojenu ynpasisieMoro Mupay.

ObopynoBanue: ¢otorpa@uu OXpaHsIEeMbIX pacTeHUN M KUBOTHBIX KpacHoit kuuru Poccuiickoit
®enepannn, KpacHOW KHUTH PETrMOHA.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIUMHKCS MPOTpaMM
cpeaHero o0IIero o0pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIEC U TIPEAMETHBIC.

B cTpyKkType IMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHUS NPOTPAMMBI IO OWOJIOTHH BBIACICHBI
CJICAYIOIINE COCTABISIONINE: OCO3HAHNE O0YJAIOIIUMUCS POCCUUCKON I'pakIaHCKOW MJICHTUYHOCTH —
FOTOBHOCTH K CaMOpa3BUTHIO, CaAMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUI0, HAJIMYME MOTHUBALUU K
o0ydeHHI0 OWOJIOTHUHU, LEJCHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE
KIIFOYEBBIX [[EHHOCTEH M UCTOPHUYECKUX  TPAAMIMA  pa3BUTHUSA OMOJIOrMYEeCKOro  3HaHUS,
TOTOBHOCTb U CIIOCOOHOCTh OOY4YaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAaHOBKAaMH, IPUCYLIUMHU CUCTEME OMOJIOIMYECKOro o00pa3oBaHuUs, HalIU4ue
IPaBOCO3HAHUS SKOJIOTUIECKON KYJIbTYpPBI, CIOCOOHOCTH CTaBUTH IIEJT M CTPOUTD KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YyJbTaThl OCBOECHMUSI IPOrpaMMbl IO OHOJIOTMU JIOCTUTAIOTCAB €IUHCTBE

yqe6H0171 A BOCHHUTATEIILHOM JACATCIIbHOCTH B COOTBCTCTBUH C
TpaAuIIMOHHBIMHU pOCCHfICKPIMH COHOKYIBTYPHBIMH, HCTOPUUICCKHUMHU U JYXOBHO-HPAaBCTBCHHBIMU
OCHHOCTAMU, INPpUHATBIMHA B O6IJ.[€CTB€ npaBujIaMud MW HOPMaMH
IIOBCACHUA u CHOCO6CTBYIOT mpoueccam CaMOIIO3HaHusA, CaMOBOCIINTAHUA H

CaMOpa3BUTHS, PA3BUTHUA BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MAa U YBAKEHUAK 3aKOHY U

NPaBOMOPSIIIKY, YETOBEKY TPYyJla U CTapIIEMy MTOKOJCHHUIO, B3aUMHOTOYBOKEHHSI,  OEpEeKHOTrO
OTHONIEHHS K KYJIbTYPHOMY HacleAW0 M  TPaJAULUSAM MHOTOHALMOHAJIBHOIO  Hapoja

Poccuiickoit ®enepauuu, NOpUpOAE W OKpyKawlued cpene. JINUHOCTHBIE pe3yJbTaTbl OCBOEHUS

yuebHoro npeamera «buonorus» 10MKHbBI OTpaXkaTb TOTOBHOCTh " CIOCOOHOCTh
o0yJaroImuxcst  PyKOBOJCTBOBAThCS CHOPMUPOBAHHOM BHYTpPEHHEN MO3ULMEN
JIMYHOCTH, cUCTEeMOM LEHHOCTHBIX OpHEHTAlWH, IO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,

COOTBECTCTBYIOIIUX TPaAUIIHWOHHBIM IEHHOCTAM pOCCHﬁCKOFO O6HI€CTBa, pacCiMpeHruC XKU3HCHHOT'O
OIbITa MW OHNBITAACATCIBHOCTH B IHPOLECCE pCain3allii OCHOBHBIX HaHpaBJIeHI/IfI BOCITMTaTCIbHOM

ACATCIIBHOCTH, B TOM YHMCJIC B YaCTHU:

1) rpasaanckoro BocnuTAHMS:

C(OPMHUPOBAHHOCTh T'PAXKIAHCKONW MO3UIUK O00YyYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IIeCTBa;

OCO3HaHME CBOUX KOHCTMTYLIMOHHBIX TMIpaB U  OO0S3aHHOCTEH, yBa)K€HHE 3aKOHA U
[IPaBONOPAAKA;

TOTOBHOCTh K COBMECTHOH TBOp‘-IGCKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU yqe6H51x ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX M II03HABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHNN OMOJIOTHYECKHX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIpENeNsATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SBICHHUSIM COBPEMEHHOM
XKHU3HU U OOBSICHATD €€;

YMCHUEC YYHUTHBIBATH B CBOHMX )ICf/iCTBHSIX HGO6XO)II/IMOCTB KOHCTPYKTUBHOI'O BSaHMO)IeﬁCTBHﬂ
JIIO)I@I;'I C pa3HbIMHA y6e)KJIeHI/I$IMI/I, KYJIBTYPHBIMH HCHHOCTAMHU U CONUAIBHBIM TI0JIOKCHUEM,

T'OTOBHOCTB K COTPYAHUYECTBY B mponecce COBMECTHOI'O BBIITOJIHEHU A y‘—Ie6HBIX,
MIO3HABATEJIbHBIX U HCCIEN0BATEIbCKUX 331a4, YBAKUTEILHOIO OTHOLIEHHUS K MHEHHIO ONIIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAHMS,;

TOTOBHOCTH K FYMaHHTapHOﬁ )41 BOJ'IOHTépCI(OfI ACATCIIBHOCTH,

2) NaTpPHOTHYECKOro BOCHHTAHHS:
c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HWIACHTHUYHOCTU, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4YyBCTBa OTBETCTBEHHOCTH mepel PoauHO#, ropaocTtd 3a CBOM Kpai, CBOIO
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Ponuny, cBOM A3BIK U KYJIBTYpY, IIPOLUIOE U HACTOSIIEE MHOTOHAMOHAJILHOTO Hapoaa Poceny;

LIECHHOCTHOE OTHOLICHUE K MIPUPOAHOMY HACIECAMI0 M NaMATHUKAM IMPUPOABI, JTOCTUKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAC;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIEHME M pa3BUTHE OHOJIOTUH,
NOHMMAaHHS 3HAYEeHUsI OMOJIOTHH B MO3HAHUM 3aKOHOB IPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
o0I11eCTBA;

uzelHas yOexJIE€HHOCTb, TOTOBHOCTh K CIIY)KEHHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS
OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMSI, STHYECKOIO ITOBEICHMUS;
CIIOCOOHOCTh OLIGHWBATh CUTYAllMI0O W MPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;
OCO3HaHUE JUYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OyAYIEro; OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POJMTENSAM, CO3IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS UEHHOCTEM CEMEMHOM MXW3HM B COOTBETCTBMHU C TPAAUUHIMU HapOAOB
Poccum;

4) >cTeTHyecKoro BOCHUTAHHUS:
OCTCTUYCCKOC OTHOUICHHUC K MHPY, BKIIOYad OISCTCTUKY 6I)ITa, HAay4YHOIO H TCXHHUYCCKOI'O
TBOPYECTBA, CTIOPTA, TPY/IA, OOIIECTBEHHBIX OTHOMICHHI;
IIOHUMAHHUEC SMOIIMOHAJIBHOT'O BO3H€I>1CTBI/I$I JKUBOH npupoanel u ee OCEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKCHUIO B pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUEC IPOSBIIATH
Ka4yecTBa TBOPUECKOH JTHIHOCTH;

5) ¢pusuyeckoro BocnuTaHMs, (OPMHUPOBAHMS  KYJbLTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0J1aronoJIy4yus:

MIOHMMaHWE W pealu3alus 370poBoro M 0Oe3omacHoro oOpasza KHU3HHM (340pOBOE IMHUTAHHE,
COOJIIOJIEeHNEe THTMeHMYECKMX MpaBUI M HOPM, COalaHCHUPOBAHHBIM peXHUM 3aHATUH U OTHbIXA,
perynsipHas gu3ndeckas akTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXMUYECKOMY 3/10POBbIO;

MIOHMMaHHE LEHHOCTH MPAaBUJ MHIUBUAYAIHHOIO U KOJUIEKTUBHOTO O€30MacHOIrO MOBEIEHUS B
CUTYalUsX, YIPOXKAIOIINX 3JOPOBBIO U KU3HHM JIIOJEH;

OCO3HaHME TMOCIEICTBUM M HENpUATUS BpEIHBIX TMPUBBIYEK (YHOTpeOJIEHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpynoBoro BocnuTanus:
TOTOBHOCTB K TPYZY, OCO3HaHHE LIEHHOCTHU MacTepCTBa, TPYA0Jt00ue;
TOTOBHOCTh K AKTHBHOM JI€ATEIbHOCTH TEXHOJOTUYECKOM W COLMAJbHOW HAIpaBIIEHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO BHITIOTHAThH TAKYIO JIEATEIBHOCTH;
WHTEpEC K pa3nu4yHbiM  chepam TpodhecCHOHATBHOW NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HH;

7) 3K0J0rH4ecKOro BOCIHTAHNS:

HKOJIOTHYECKH IIeIecO00pa3HOe OTHONICHWE K TPUPOAE KaK WMCTOYHHKY JKH3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBaHMS;

MOBBILIEHUE YPOBHS SKOJOTHYECKON KYIbTYpPhI: IPHOOPETEHUE OMBITATUIAHUPOBAHUS ITOCTYITKOB
Y OLICHKH UX BO3MOXHBIX IIOCJIEICTBUN JUIsl OKPYXKAIOIIEH CPEIbL;

OCO3HaHUE TJI00ATILHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM U yTeH UX PeIIeHHUs; CIIOCOOHOCTh

UCIIOJIb30BaTh pUOOpeTaeMble IPU U3YUEHUH OWMOJIOTUM 3HAHUS U YMEHHUS IMPH PEHICHUH MPOOieM,
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CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOIONOIB30BaHUEM(COOIIOIEHUE IIPaBUII
IIOBE/ICHUS B IIpUpOJE, HaIpaBJIEHHBIX Ha COXpaHEHHE
pPaBHOBECHSI B 9KOCHUCTEMAX, OXPaHy BHJIOB, SKOCUCTEM, OHOC(EpHI);

AKTUBHOE HENPUATUE NEUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOLIEH NPUPOJHOW CpENe, YMEHHUE
IPOTHO3UPOBATH HEOJATONPHUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS NPEANPUHUMAEMBIX IEHCTBUN U
IpeOTBpaLIaTh UX;

HaJIMYU€ PA3BUTOTO HSKOJOIMYECKOIO MBIIUIEHUS, JKOJIOIMYECKOM KYyJIbTYpbl, OIbITa
JIEATEIbHOCTH YKOJIOTUYECKON HAIIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B IIO3HABATENIbHOM,
KOMMYHUKATUBHOM M COLMAIIBHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH
3KOJIOTMYECKOW HAIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU U OOILECTBEHHOH NMPaKTHUKH, OCHOBAHHOI'O HA JIAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILLIECHCTBOBAHHUE $3bIKOBOM M YHMTATEJIbCKOM KYJIbTYyphl KaK CpeJICTBa B3aMMOJEHCTBHS
MEX]Y JIIOAbMU U TIO3HAHUS MHPA;

NIOHMMaHue crneun(puKkd OWOJOrMM Kak HayKd, OCO3HaHus e€ poiu B (OPMHUPOBAHHU
pallMOHAJIBHOIO ~ HAy4YHOIO  MBIIUICHMUS, CO3/1aHUU LIEJIOCTHOTO npeacTaBieHus 00
OKpY’KaloIlleM MHUpEe KaK O €IUMHCTBE NPUPObI, YelloBeKa M OOLIecTBa, B MO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEHN M peIeHUH MTPOo0JieM COXpaHEHUs! IPUPOAHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Uil COBPEMEHHOIN UBUIN3ALUN: 00ECIeYeHUs: HOBOT'O
YPOBHSI Ppa3BUTUS MEAMLMHBI, CO3/aHUE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHble MpoOJieMbl Pa3BUTHUSA 4YEJIOBEYECTBA, IIOMCKa MyTedl BbIXOAA U3 IJI00AJIBHBIX
9KOJIOTUYECKUX MpobieM U obecreueHus nepexoja K YCTOWYMBOMY pa3BUTHIO, pallMOHAJILHOMY
UCIIOJIb30BaHUIO TPUPOAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHHUH OHMOJOIMYECKMX 3HAHMH B IIeNAX IOBBILIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIIMOHAIBHOMN
IrPaMOTHOCTH o0y4arommxcs, GopMUpyeMol py U3y4eHUHONOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, MWCIOJNBb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOTY4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro
MHUpPa U IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUE Jie1aTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS Ha OCHOBE
Hay4YHbIX (DAKTOB W HMEIOIIUXCS JaHHBIX C LIEIbIO MOJYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO HUCIOJIb30BaTh OMOJOTMUYECKUE 3HAHMS /IS pelieHus mpolieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHHE IIEHHOCTH HAay4yHOW JesTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh IPOEKTHYIO H
HCCJIEIOBATENbCKYIO A TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpPa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3ylnbTaThl OCBOCHUs y4yeOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBaHMS  MHUPOBO33PEHUS  OOyYalOIUXCSd  MEKIUCHUIUITMHAPHbIE
(MexXmpenMeTHbIE) OOIIEeHAYYHbIE MOHATHS, OTPaKAIOIIME LEIOCTHOCTh HAayYyHOW KapTUHBI MUpa U
cneun(rKy METO0B MO3HAHUSI, UCTIOJIb3YEMbIXB €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, IBICHHE,
npolecc, cHcTeMa, HayyHbId (akT, NPUHIMI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHd,
UCCIieIoBaHMe, HaOMIo/leHNe, W3MEpeHHe, HKCIEPUMEHT M JpYyrue); YHUBEpCaJbHbIE YueOHbIE
neiicTBus (MM03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIC), oOecrieunBaronme popMupoBanue
(YHKIMOHATIBHONH TPAMOTHOCTH M COLHMAJbHONW KOMIIETEHIIMM OOY4YaloUIMXCs; CHOCOOHOCTh
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00yYJaIOIIUXCsl HCIONIh30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHUS H
YHHUBEpCaTbHBIC yUeOHbIC ACUCTBHS B MO3HABATEIIPHON U COLMATBHON MPAKTHKE.

B pesymbrare wu3ydeHuss OWMOJOTMM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUS Yy
oOydaromierocss OyayT chOpMUPOBAaHBI TIO3HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Yy4deOHbIE ACHCTBUS, pEryIsTHUBHbIC YHUBEpCaJbHbIE y4eOHbIE
NEICTBUS, COBMECTHAS I€ATEIbHOCTb.

Ilo3HaBaTe/IbHbIe YHUBEpPCAJIbHbIE Y4eOHble eiiCTBUS
ba3oBble Jiornyeckue 1eicTBHUA:

CaMOCTOSITENTLHO  (OPMYIUPOBATh H  aKTyaJU3UpoBaTh MmpobieMy, paccMarpuBaTh €
BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOEHUU 3HAHUN MPHUEMBI JIOTMYECKOrO MBIIUICHHS (aHaiau3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukamnum, 0000IICHNs ), PACKPBIBATH CMBICT OMOJIOTHYECKUX ITOHSATUH (BBIICTATh UX
XapaKkTepHbIC MPU3HAKU, YCTAHABINBATh CBS3U C APYTHUMH MOHITHSIMU);

OMPENEIATh LEIN ACSITeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCUTH
pe3ynbTaThl AEATEABHOCTH C IOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHS AJ1s1 O0bSICHEHUS (PAaKTOB U SBICHUI KUBOUIIPUPOIBL;

CTPOUTH JIOTHUECKHUE pacCyXAeHus (MHIYKTUBHbBIC, JCIYKTUBHBIC, [0 AHAJIOTHUU), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBICHUSX, (OPMYJIUPOBATH BBIBOILI U
3aKITHOYECHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEJCTBA [UISl NPEICTABIICHUS] CYLUIECTBEHHBIX CBS3€H H
OTHOILLICHUNA B H3Y4YaEMbIX OHMOJOTHYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUUN Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IJIaH pEHICHHUsS MPOOJIEeMBbI ¢ Y4€TOM aHajin3a HMEIOIIMXCS MaTepUajJbHBIX U
HEMaTepHUalbHbIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB ILIEJISIM, OIIEHUBATH
PUCKH MOCIEACTBUM AESATEIBHOCTH;

KOOPJAMHHPOBATh M  BBIMIOJNHATH pPabOTy B  YCIOBUSX PEATbHOTO, BHUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS,

Pa3sBUBATb KPCATHUBHOC MBIINIJICHUC ITPHU PCIICHUHA KU3HCHHBIX HpO6J’I€M.

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUA.

BJIAJICTh HAaBBIKAMHU Y4YEOHO-MCCIIEIOBATENLCKOM U TPOEKTHOM JeATEIHbHOCTH, HaBBIKAMU
paspemieHuss TpoOJIeM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJ/IOB
pGHICHI/Ifl HpaKTI/I‘ICCKI/IX 3ajaa4, HpI/IMeHeHI/IIO paSJ'II/ILIHI)IX METOJ0B ITIO3HAHUSI,

HCIIOJIB30BATh paSJ'II/ILIHBIe BUABI JACATCIIBHOCTHU 110 HOJ'Iy‘IeHI/IIO HOBOI'O 3HaHHA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YUCIEIIPH CO3AaHUU
Y4€OHBIX M COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIA THI MBIIUICHHUS, BJIaJETh HAYYHOU TEPMHHOJOTHEH, KIIOYEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIBHOM NeATeTbHOCTHH KU3HECHHBIX
CI/ITyaI_[I/ISIX;

BBISBJIATh IIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJU3UpOBATh 3a/ayy, BBIABUIATh TUIIOTE3Y €€
pellIeHus], HaXOIUTh apryMEHThI AJIs JI0Ka3aTelIbCTBAa CBOMX YTBEP)KICHHIL, 3a/1aBaTh MapaMETPbl U
KPUTEPUU PEILLICHUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XOJ/I€ PEIICHUS 33/a4d Pe3ybTaTbl, KpUTHUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaThb OLIEHKY HOBBIM CHUTYyallUsM, OILIEHUBAaTh MPUOOPETEHHBIM OMNBIT; OCYIIECTBISThH

IeJICHANPABJICHHBIN TOMCK IIepeHOca CPEACTB U CIIOCOOOB JeCTBUS

27



B MPOECCHOHATBHYIO CPELY;
YMETb  IIEPEHOCUTH 3HaHWS B II03HABATEIbHYIO A [OPaKTUYECKYIO obJsactu
KHU3HEICATESIILHOCTH;

YMETb HHTETPUPOBATE 3HAHUA U3 PA3HBIX IIPEIMETHBIX O6HaCTeﬁ;

BBIIBUT'aTh HOBLIC UJCH, IPCJIaraTb OPUTMHAJIBHBIC MMOAXO0Abl U PCUHICHUA, CTaBI/ITBHpO6H€MbI u
3ala4yM, JOITYCKAOUIUC aJIbTCPHATHBHBIC PCIICHUS.

Pabora c undopmanmeii:

OPHECHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(pOpMaIuK (TeKcTe yueOHOTro mocoOusi, HayqIHO-
HOMYJISIPHOM JTUTepaType, OMOJIOTHYSCKUX CIIOBAPSX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTE), aHAMM3UPOBaTh HH(DOPMAIMIO PA3IMYHBIX BUIOB U (POPM MpeNCTaBICHHS, KPUTHICCKU
OIICHUBATH €€ TOCTOBEPHOCTh HHETIPOTUBOPEUNBOCTb;

GbopMyIHpOBaTh 3ampOChl M MPUMEHATh pa3IUYHBIE METOABI MPH TIOHCKE H 0TOOpe
Ouosiornyeckoi mHGOpMaIK, HEOOXOIMMOM JIJISl BHITIOJTHEHUST YUEOHBIX 3a/1a4;

MPUOOpeTaTh  OMBIT  WCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIbHYIO (hOpMY TpeacTaBiIeHUsT OMOJIOTHYECKOW HHPOPMALIUU
(cxembl, TpaduKH, TUArpaMmbl, TaOJIHUIIbI, PUCYHKHU U APYTOE);

UCIOJIB30BAaTh HAYYHBIH S3BIK B KAUeCTBE CpEACTBA MpH paboTe C OHMOJIOTHYECKOM
uH(poOpMaIMel: MPUMEHATh XUMHYECKHE, (PU3NYCCKUE W MATeMaTHYCCKUE 3HAKU W CHMBOJIBI,
dbopMyitel, a00OpeBUATYPY, HOMEHKIIATYPY, UCTIOJIB30BaTh M MTPEOOPa30BHIBATH3HAKOBO-CHUMBOINICCKUE
Cpe/CTBa HAIJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aIlUThl UHPOPMALUHU, HHOOPMAIIMOHHON 0€301MacHOCTH
JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHHBepPCAJbHbIE YueOHbIE TeiiCTBHSA

O60menue:

OCYIIECTBISITh KOMMYHUKAIIMM BO BceX cdepax >KHU3HM, aKTHUBHO Yy4acTBOBAaTh B JHAJIOTe
WIM JUCKYCCHU TIO CYIIECTBY OOCYyKmaemMol Tembl (yMEHHE 3a/laBaTh BOIMPOCHI, BBICKA3bIBATH
CY)KI[GHI/ISI OTHOCHUTECIBHO BBIITOJITHCHU ST npeﬂgnaraeMoﬁ 3aJa4u, y‘II/ITI)IBaTI) I/IHTGPCCBI nu
COTJIACOBAHHOCTD MO3ULUHI JAPYTrUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpelcTBa OOLIEHMS, MOHMMAaTh 3HAUYE€HUE COLIMAJIbHBIX 3HAKOB,
HPEINOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyallUd, yMeThb CMAryaTb KOH(UIMKTBI M BECTH
IIEPETOBOPBI;

BJIAJIeTh PA3IUYHBIMU CIIOCOOaMU OOIIEHUS U B3aMMOJAEUCTBUS, MOHMMATh HaMEPEHUs APYrHX
JIOZiel, TMpOSBIATH YBaKUTEIBHOE OTHOIIEHME K COOECeTHHMKY U B KOpPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIXCPE/ICTB.

CoBMecTHas1 1€ATEJILHOCTD:

MTOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHANBUIYAILHON paOOTHITIPU PEIICHUN
Ouonoruveckor MmpoOrIemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPHUMEHEHHS TPYHHOBBIX (opM
B3aMMOJICHCTBHYSI PU PEUICHUH y4eOHOM 3a1auu;

BBHIOMpATh TEMAaTHUKy H METOJbl COBMECTHBIX JEHCTBHH ¢ YYE€TOM OOIIUX WHTEPECOB H
BO3MOXKHOCTEH KaKJIOTO YWICHA KOJUICKTHBA,

MPUHUMATD I[EJIM COBMECTHOH JIEATEIHbHOCTH, OPTaHU30BBIBATh W KOOPAHMHHUPOBATH JICHCTBUS 110
e€ JOCTM)KEHHUIO: COCTABIATH IUIAH JCHCTBUM, paclpeiensiTh pOJid ¢ y4€TOM MHEHHH YYaCTHUKOB,
00CyX1aTh pe3yJabTaThl COBMECTHOM pabOTHI;
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OIICHMBATh KAaueCTBO CBOETO BKJIaJla M KaXXIOTO YJaCTHHKA KOMAaHIBI B OOIIUN PE3yNIbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

npejyiaraTh HOBBIE TIPOCKTHI, OIEHWBATh HACH C TO3WIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PA3JIMYHBIX CUTYAIHSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, ObITh HHUITMATUBHBIM.

PeryasiTuBHble YHUBepcajibHble Y4eOHbIe HeCTBUS

Camoopranuszaums:

WCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISBICHUS TMPOOJEM U UX PEIICHUSB )KU3HEHHBIX
U y4eOHBIX CUTYaLIUAX;

BEIOMpATh HA OCHOBE OHMOJOTMYECKHX 3HAHUU IICJIEBbIC W CMBICIOBBIC YCTAaHOBKU B CBOUX
JEUCTBUSIX W TMOCTYNKax IO OTHOUIEHUIO K KUBOM MPHUPOJIE, CBOEMY 3JI0POBBIO U 3JI0POBHIO
OKPY>KaIOIINX;

CaMOCTOSATENIHO OCYIIECTBIISATH MO3HABATEIBHYIO JIEATEIbHOCTD, BBISIBJISATH MPOOJIEMBI, CTABUTh
u GopMyIupoBaTh COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOM JEATEIBHOCTH U JKU3HEHHBIX CUTYAIHUIX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pEIIeHUs MpoOieMbl C Y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHUN;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM;

pacimpsaTh paMKH Y4€OHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEAMIOYTCHU;

JieNiaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW JPYAULMUA B Pa3HBIX O0IACTAX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHB.

CaMOKOHTpPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLEHHBAThH
COOTBETCTBHUE PE3YJILTATOB LEJISIM;

BJIaJIeTh HABBIKAMH IO3HABAaTENbHOW peQIeKCUM KaK OCO3HAaHMs COBEpIIAeMbIX JIEHCTBUH U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3Yy/IbTaTOB U OCHOBAHUM, MCIIOIb30BaTh NMPUEMBI peQIIeKCUU s
OLICHKH CHUTYalllH, BHIOOpa BEPHOTO PEILIECHUS;

YMETh OLIEHMBAaTh PUCKH U CBOEBPEMEHHO NMPHHUMATh PEIICHUS MO0 UX CHMKEHHIO; TPUHUMATh

MOTHUBBI U apT'yMEHTHI APYTUX MPHU aHATIU3€ PE3YJbTaTOB JAEATEIbHOCTH;

IIpunsTHE ceOs1 M APYTHUX:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYIUX IIPU aHAJIU3€ PE3yJIbTaTOB HEATEIBbHOCTH; IIPU3HABATh
CBOE IIPABO U MPABO APYTUX Ha OLINOKH;
pa3BUBATh CIOCOOHOCTh TOHUMATh MU C MO3UIIMHU IPYTOTO YeJIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yibTaThl OCBOEHHUS COAep)kKaHusi ydeOHoro mpenmera «buosnorus» Ha
yriyOJI€HHOM YPOBHE OPHUEHTHPOBAaHBI Ha oOecrnedeHre NpOo(MIbHOTO OOyYeHHs] 00yJarouuxcs
O6uonorun. OHM BKIIOYAIOT: crienuuyeckue A OMOJIOTMM Hay4yHble 3HAHUS, YMEHHS U CIOCOOBI
JNeMCTBUH O OCBOEHUIO, MHTEpIpeTallud W MpeoOpa3oBaHUIO 3HAHUM, BHIBI JEATEIBHOCTH I10
MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHHIO B pa3IMYHBIX Y4YEOHBIX, a TaKXKe B peabHBIX
KHU3HEHHBIX cUTyauusx. [IpenmeTHble pe3ynbTaThl IPeACTaBICHbI 110 FOJaM U3Y4eHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO ipeamera «buonorus» B 10 kiacce
JOJIKHBI OTPAXKATh:
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c(OPMHPOBAHHOCTh 3HAHUI O MECT€ W POJNM OHOJOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHpPOBAHNUN E€CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B MO3HAHHM 3aKOHOB MHPUPOABI M PEIICHUH
npo0JeM paluOHATBHOTO MPHUPOIOIONB30BAHMS, O BKJIAJAE POCCHICKHX M 3apyOekHBIX YUYEHBIX B
pa3BUTHE OUOJIOTHUH;

BJIAJICHUE CHUCTEMOH OMOJIOIMYECKMX 3HaHHWM, KOTOpass BKJIKOYAeT: OCHOBOIIOJArarolue
Ouosornyeckue TEPMHHBI M TOHATHS (KU3Hb, KJIETKA, OpraHu3M, MeTa0oJu3M, TIOMEeOoCTas,
CaMOpEryJisiiis, CaMOBOCIIPOU3BEACHNE, HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U  pPa3BUTHE),
OHOJIOrTYCCKHE TEOPUU (kmerouyHas teopuss T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H.M. BaBumoBa — o neHtpax
MHOT000pa3usi U TPOMCXOXKACHUS KYJIbTYPHBIX pAcCTCHUH), 3aKOHBI (€OMHOOOpa3us IOTOMKOB
IIEPBOr0 IOKOJIEHHUS, PACLIEIUIEHHs, YUCTOThl I'aMeT, He3aBHMCUMOIo HacienoBaHus ['. Mennens,
FOMOJIOTMUECKUX pSAJOB B  HacieACTBEHHOM u3meHuuBocth H.M. BaBunosa), mnpuHuums
(KOMIUIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJaMuU HAy4YHOI'O MO3HAaHMUS, UCIIOJIb3YEMBIX B
OMOJIOTMYECKUX  HCCIICZIOBAaHUSX JKUBBIX OOBEKTOB (ONHMCaHME, W3MEpEHUe, HalOII0JeHHUE,
AKCIIEPUMEHT);

YMEHHUE BBIICNATh CYLIECTBEHHBbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKAPHOT,
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHMSI OpPraHOB M CHUCTEM OPraHOB PacTeHHUH, JKMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEAESITENbHOCTH, MPOTEKAIOIIUX B OpraHU3Max PacTEeHUM, )KMBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKUX MPOLIECCOB: OOMEHa BELIECTB (METab0IM3M), IpPEBpALICHUS SHEPruu, OpOXKEHMUS,
aBTOTPO(HOTO U TETEPOTPOPHOrO THIIOB MUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, MeH03a,
ramMeTroresesa, 3MOpHOreHe3a, NOCTIMOPUOHAIILHOTO PAa3BUTHUS, PA3MHOXKEHUS, WHAMBHUAYaJIbHOTO
pa3BUTHSI OpraHu3Ma (OHTOreHe3a), B3auMOJIEHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABIMBaThb B3aMMOCBA3M MEXAYy OpraHoMJaMH KIETKH U HUX (QYyHKUUAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEed M MX (PYHKUMAMU, MEXKAY OpraHaMd U CHUCTEMaMU OPraHoB Yy
pacTeHMi, )KUBOTHBIX U YEJIOBEKa U UX (QYHKIUSAMHU, MEXKJY CUCTEMaMH OpPraHOB U MX (PYHKUHAMH,
MeXJy dTanamMu oOMEeHa BEIEeCTB, dTalaMH KJIETOYHOTO LMKJIA M KU3HEHHBIX IIMKJIOB OPraHU3MOB,
JTanamMu 3MOPHOHAIBHOIO Pa3BUTHS, TEHOTUNIOM U (PEHOTHUIIOM, (PEHOTUIIOM M (aKTOpaMU Cpelibl
00UTaHHUS;

YMEHHE BBIIBJIATH OTIMYMUTEIbHBIE TNPU3HAKK JKUBBIX CHCTEM, B TOM 4YHCIE PAacCTCHMI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE MHCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThl, OHOJOTHYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;

yMEHHUE pelaTh OHOJOrMYecKHe 3a/aud, BBIABIATH MPUUYMHHO-CIEICTBEHHBIE CBS3H MEXIY
UCCJIEyEMbIMU OMOJIOTUYECKUMH MpOLeCCaMH U SIBICHUSMHM, JI€1aTh BBIBOJABI M IPOTHO3BI Ha
OCHOBaHUU TNIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIE U MpaKTU4YecKue paboThl, cOOII0AaTh MpaBuiia npu padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pYyI0OBaHUEM;

YMEHHUE BBIIBUTaTh TMIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBaMU, (hopMynupys
1eJIb UCCIeI0BAaHUS, AHATTM3UPOBATH MOJIyUE€HHBIE PE3YJIbTaThl U 1€JaTh BbIBOIBI;

yMEHHE YYacTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKOH paboTe MO OHOJIOTHH, 53KOJOTUU U
MEIUIMHE, MPOBOAMMOI Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MYyOJIUYHO MNPEACTaBIATH
MOJIyUYEHHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEepEeHIUsX;

YMEHHUE OIICHMBATh 3TUYECKHE ACMEKThl COBPEMEHHBIX MCCIIEJOBaHUN B 00JacTH OMOJIOTUH U
MeIUIUHBI (KIOHHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpPABICHHOE M3MEHEHHE I'eHoMa U
CO3/1aHHM€ TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccHoHambHON IesATEILHOCTH B
o0iactd OHMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPHUHAPHH, CEIBCKOTO XO3SICTBA, MHUINEBOM
IIPOMBIIIJIEHHOCTH, YINIYOJIATh I1O3HABATEIbHBIH MHTEPEC, HANPABICHHBIA Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH Npodeccun W MPOJOIKEHHE OWOIOTHYECKOr0 OO0pa3oBaHHUS B OpPraHU3ALUAX
CpeaHeronpoecCHOHaIBFHOTO U BBICIIET0 00pa30oBaHusI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 kiaacce
JIOJIKHBI OTPa’KaTh:

c(OPMHPOBAHHOCTh 3HAHMWA O MECTE W POJM OHMOJOTHM B CHCTEME €CTECTBEHHBIX HayK, B
GbopMUPOBAHUM  COBPEMEHHOHl  €CTeCTBEHHO-HAy4YHOH  KapTUHBI  MHpA, B MO3HAHUHM 3aKOHOB
OPUPOIBl M PEIICHUH SKOJIOTUYECKUX NpoOJeM 4YelloBeYecTBa, a TaKKe B PEIICHHUH BOIPOCOB
PalMOHATIBHOTO TPUPOJIONIONB30BaHUSA, U B (POPMHPOBAHUU LIEHHOCTHOIO OTHOIICHHS K HPUPOAE,
00IIECTBY, YETIOBEKY, O BKJI/Ie POCCUICKUX U 3apyO0eKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE OHMOJIOTHH;

YMEHHE BIAJCTh CHCTEMOl OMOJOrMYecKUX 3HAHUH, KOTOpas BKJIIOYAET OMNpPENCICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATalOIINX OMOJIOTUYECKUX TEPMUHOB M MOHITHI (BHUJ, SKOCHCTEMA,
ouoctepa), Ouonornyeckue Teopuu (dBomrounoHHas Teopus Y. [lapBuHa, cuHTeTHYecKas TEOPHs
sBosonnn), ydeHus (A.H. CesepuoBa — o nyTsx v HanpasieHUsx sBostounu, B.M. Bepnaackoro — o
ounoctepe), 3akoHbl (reHermyeckoro paHoBecus Jx. Xapmu u B. BaitnOepra, 3apompimieBoro
cxonctBa K.M. bapa), mpaBuna (munumyma FO. JluOuxa, SKOJOTHYECKONW MHUPAMUILI SHEPTHH),
runoTe3sl (runore3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJeTh OCHOBHBIMH  METOAAMH HAyYHOTO I[IO3HAHUS, HUCIIOJIb3yeMBIMH B
OMOJIOTUYECKHUX UCCIIeIOBAHUSAX )KUBBIX OOBEKTOB U AKOCHCTEM (OMHCaHKE, U3MEepeHue, HaboeHue,
9KCIIEPUMEHT), CIOCOOaMHU BBISIBJICHHS U OIIEHKH aHTPOIOTEHHBIX U3MEHEHU B IIPUPOJIC;

YMEHHE BBIICIATH CYIIECTBEHHbIC MPU3HAKU: BHIOB, OMOTEOIIEHO30B, IKOCUCTEM H OHOC(hepHI,
CTaOMIIM3HUPYIOMIETO, TBMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpPA, AJIONATPUYECKOTO M
CHUMITaTPUYECKOTO BUI000Pa30BaHUS, BIMSHNAS ABMKYIINX CHJI BOJIOIMH HA TeHOMOH] TOMYJISIHH,
OPUCIOCOOJICHHOCTH OPraHU3MOB K cpelle OOWTaHus, YepelOBaHHUs HaIlPaBICHUNA HBOJIOLMH,
KpPYrOoBOpPOTa BEIIECTB M MOTOKAYHEPIUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY IpPOLECCaMU 3BOJIIOLUH, JABWKYIIMMU CUIaMHU
AHTPOIIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHBIX SKOCHUCTEM U MPHUCIIOCOOIEHUSIMUA K HUM OpPraHU3MOB;

YMEHHE BBIABIATh OTJIIMYUTENBHBIC NMPHU3HAKH JKUBBIX CHCTEM, IMPHCIIOCOOJICHHOCTH BHIOB K
cpene oOuTaHusl, AOMOTHYECKIX U OMOTUYECKHX KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBS3EH OPTaHU3MOB
B COOOIIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHI B YKOCHCTEMaXCBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIUE APTryMEHThI, OMOJOTHMYECKYI0 TEPMUHOJOTHIO H
CUMBOJIMKY Ul  JIOKa3aTeNbCTBA POJCTBA OPraHW3MOB  pa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M CpeIbl OOWTaHMs, €IMHCTBA YEIOBEYECKHUX pac, HEOO0XOAUMOCTH
COXpaHEHMsI MHOT000pa3usi BHUJOB M SKOCHCTEM KakK YCIOBHMS COCYIIECTBOBAHHUS TPHUPOABI U
YeJIOBEYECTBA,

yMEHHUE pelaTh OHOJOrMYEecKHe 33a/1a4M, BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBS3H MEXIY
UCCIIETyeMBIMH OMOJIOTUYECKUMHU TpOIlecCaMi ¥ SIBJICHUSMH, JeJaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHSTH J1a0OpaTOPHBIE U MpaKTUYeCKue paboThl, cOOII0aTh IpaBuiia Mpu padboTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIABUTATh THIIOTE3BI, IIPOBEPITHh WX AKCIEPUMEHTATBHBIMH CPEIACTBAMHU, (POPMYIHPYS
1eJIb UCCIIeIOBaHNS, aHATM3UPOBATh MOJYyUEHHbIE PE3YJIbTAThl U JIEaTh BBIBODI;

yMEHHE YYacTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKOW paboTe 1O OWOJIOTHH, D3KOJOTUHA U
MEIWIIMHE, TPOBOJMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO TPEACTABIATH
MOJTy9YeHHBIC PE3YNIbTaThl HA YYeHHUECKUX KOH(EPEHIINSX;

YMEHHE OLIEHWBATh TMIOTE3bl U TEOPUU O MPOMCXOKICHUH KM3HH, YEJIOBEKa U YEIOBEUECKUX
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pac, 0 IpUYMHAX, TOCIEICTBUAX U CIIOCO0ax MpeAOTBpaIleHuUs TI00albHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYLIECTBIISATh OCO3HAHHBIM BBIOOp Oymymield mpodeccHOoHaNbHOW JAEATEIBHOCTH B
obylacTi OMOJIOTHH, 3KOJIOTHH, HPUPOIOINONB30BAHMS, MEIUIMHBI, OMOTEXHOJOTHH, IICUXOJIOTHH,
BETEPHHAPUH, CEIILCKOTO X035HCTBA, MUIIEBOH IPOMBIIUIEHHOCTH,  YIIIyOIATh  [MO3HABATEILHBIH
UHTEpEC, HAIpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH NMPOGECCHH U MPOIODKEHHE
OMONIOTMYECKOTO 00pa30BaHWS B OPraHU3AIMAX CPEAHET0 NPO(ECCHOHATBHOTO M BBICIIETO
o0OpazoBaHwUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue tem KomnuectBo OCHOBHBIE BUABI IEATEIbHOCTH
IIporpammHoOe conepxanue
n/a yueOHOro mpeameTa 4acoB oOyJaromuxcs
1 Tema «buoJIOTMs KaKk HAYKa»
1.1 buomnorus kax 1 CoBpeMeHHast OMOI0THS — PackpeiBath cosiepxanre TEpPMUHOB U

KOMIUJICKCHAs HayKa

" KakK 4acCThb
CoBpeMEHHOT0

OO0wecrBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pasBuTHs Onosnoruu. buonornueckue
HAyKH U U3y4aeMbl€ MU IPOOJIEMBI.
dyHnamMeHTaIbHbIE, IPUKIIAIHbIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0BAaHUS

B OMOJIOTHH.

3HaueHue 6uoaoruu B GOpMUPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-HAY4YHON
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMosiorueil. 3HaueHue
OMOJIOTHH B IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBeKa: MEUIIMHE,
CEJIbLCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHe IPUPOJIBI.
JleMoHCTpPaLun

[Moptpetsl: Apucrotens, Teodpacr,
K. JIunnein, XX.b. Jlamapk, Y. JlapBuH,
V. T'apsen, I'. Mennens,

B.A. Bepuanckuii, N.I1. I1aBnos,

MOHSATUI: HAYYHOE MUPOBO33PEHHE,
Hay4Hasi KapTHHA MUPa, HAyYHbIN
METO/1, TUTIOTE3a, TEOPHsI, METOIbI
HCCJICIOBAaHUS.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HAyKy, €€ MECTO U POJIb
CpeIu JPYruX eCTECTBEHHBIX HAYK.
OneHnBaTh BKJIaJ OTCYCCTBECHHBIX
YUEHBIX B pa3BUTHE OMOIOTHH.
OrneHuBaTh POIb OMOIOTUYECKUX
OTKPBITUW U UCCIIEIOBAHUI B Pa3BUTUHU
HAyKH{ U TIPAKTUIECKOM IeITEITbHOCTH
JIIOJIEH.

[Tepeuncnars npodeccuu, CBsI3aHHBIC

C COBPEMEHHOM OMOJIoTHEH.
[TpuBOIUTE MPUMEPHI MPAKTHYECKOTO
HCIIOIL30BaHUS TOCTHIKEHHUIH OMOI0THHI
B MCIULIMHE, CEIIECKOM XO3SICTBE,

IIPOMBILIEHHOCTH U OXpaHe IPUPOIbI
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WN.N. Meunukos, H.M. Basuios, H.B.
TumodeeB-PecoBckuid,

Hx. Yorcon, ®. Kpuk, [I.K. benses.
Tabmunel M cxeMbl. «CBs3b OHOJIOTHU C
JIpYyruMu HayKaMuy», «CucreMa

OMOJIOTUYECKUX HAYK)

Htoro yacos o teme

1

2 Tema «7KuBble cucTeMbl M HX H3YUeHHE)
2.1 Kupble cucrempl U uX |1 Kuble cucreMpl Kak mnpeamer u3ydeHust | PackpbiBaTh — cojep:kaHME€ TEPMHUHOB U
CBOICTBa Ouosorun.  CBoilcTBa  JKUBBIX  CHUCTEM: | IIOHATHIA: ’KMBasg CUCTEMA, JJIEMEHT,

€IMHCTBO XUMHUYECKOIO CcOCTaBa, | NOJICUCTEMA,  CTPYKTYpa;  OTKPBITOCT,
JUCKPETHOCTh M LEJIOCTHOCTD, CIIOKHOCTb U | BBICOKAs yIOPSIJLOYEHHOCTD,
YIOPSAA0YEHHOCTh YIPaBIEMOCTb, MEPAPXUUHOCTD.
CTPYKTYpBHI, OTKPBITOCTS, XapakTepu3oBaTb CTPYKTypy M CBOMCTBa
CcaMOOpraHu3aLus, JKUBBIX CHCTEM, OTJIMYUA XHMHUYECKOTO
CaMOBOCIIPOU3BEICHHE, coctaBa OOBEKTOB JKMBOW UM  HEXHUBOH
pa3apaKuMoOCTh, U3MEHYUBOCTD, POCT OpUpobl, OOMMH  MPUHLMI  KJIETOYHOH

" pa3BUTHC.

JdeMoHcTpanuu
Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH
KU3HW»,  «bHOJOrMYecKre CHCTEMBD»,

«CBOMCTBA KUBOU MaTepun»

OpraHHu3allii )KUBBIX CUCTCM.
CpaBHI/IBaTL 0OMEHHEIE mponeccol B

HEXUBOU U KUBON IIPUPOJIE;
pacKpbIBaTh CMBICT peakuuit
MeTaboIM3Ma.

OOBsCHATD MEXAHU3MBI

CaMOpPETYJISALIUN )KUBBIX CUCTEM
Pa3jIMIHOTO UCPAPXHUYCCKOT'O YPOBHA,
PacCKprIBaTh CYTh HPUHIUIIOB
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IIOJIOKUTEIIBHOM M OTPULIATEIILHOMN
00paTHO¥ CBs3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOM3BENIEHUS, POCTA U
pa3BUTHUSI OPraHU3MOB

2.2

YpoBHeBas
OpraHu3aIus
CUCTEM

KHNBBIX

VYpoBHU OpraHu3alUd KUBBIX CHCTEM:

MOJIEKYJIAPHBIN,  KJIETOYHBIM, TKaHEBbIH,

OpraHU3MEHHBIN,

MONYJIALIUOHHO-BUOBOI,

9KOCHCTEMHBIN (6MOTCOLIEHOTUYECKHA ),
ouocdepnsid. [Iporeccsl,

MPOUCXOAAIINE B  JKMBBIX  CHCTEMax.

OcCHOBHBIE TIpU3HAKK KUBOro. JKu3Hb Kak

dopma cymecTBoBaHHs Marepuu. Haykw,

M3y4Yarolllue >KUBbIE CHUCTEMBl Ha PAa3HBIX

YPOBHSIX OpraHu3aliu.

N3yuenne  kuBBIX  cucteM.  Meroasl

Ouonormueckoir  Hayku. HaGmronenue,

U3MEpPEHHE, AKCIIEPUMEHT,

CHCTEeMaTH3alMs, MeTaaHaIu3.

IlonssiTue O 3aBUCHMMOM U HE3aBUCHUMOM
nepemeHHoi. [imannpoBanne

skcmepuMeHTa. [locTraHoBKa W MpoBepka
runore3. HyneBas rumore3a. I[lonsarue
BBIOOPKU U €€ JOCTOBEPHOCTH. Pa3zdpoc

B OMOJIOTMYECKUX NaHHBIX. OleHKa

PackpslBaTh copepkaHWEe TEPMHMHOB U
MOHSATUN: OOMEH BEIECTB U IMPEBpaIICHUE
SHEPTUH, CAMOBOCIIPOU3BEICHHE,
CaMOpEryJIsAllMs, pa3BUTUE, KU3Hb, HAYYHBIN
(dakT, Hay4yHbI MeTOJ, pobiieMa, TUIIOTE3a,
TEOpus, MPAaBUIIO,3aKOH.

[lepeunciars IIpU3HAKU JKHABOTO.
XapakTreprus3oBaTh OCHOBHEIE YPOBHU
opraHus3al JKHUBBIX CHCTCM U MCETOJbI
OMOJIOTHYECKUX HCCIIEIOBAaHNN.

OmnuceiBaTh 0COOCHHOCTH,

XapakTepHbIE I  KaXJOr0 YPOBHSA
OpraHu3al|y KUBOTO.

HaszpiBarh Hayku, u3y4awnme KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3alllH.
CpaBHUBATh MEXY COOOI KUBBIE CHCTEMBI
pa3HbIX YpOBHEN OpraHu3aIu 151
MPOUCXOJISIINE B HUX

ITPOLIECCHI.
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JIOCTOBEPHOCTH IIOJIYYEHHBIX pe3YJIbTaTOB.
ITprunHel VCKaXCHUS pE3yJIbTaTOB
JKcrepuMeHTa. [IoHsATHE CTaTHCTUYECKOTrO
TecTa.

JdemoHcTpanuu

Tabmuubl W cxeMbl:  «YPOBHH
OpraHu3alyy )KUBOU IIPUPOJBI»,

«CtpoeHue KUBOTHON KIETKH,

«TkaHu KUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOI0 OPraHu3May,
«buoreonenos», «buocgepar,

«MeTonbpl H3y4EHUS JKUBOM  IPUPOIBD».
Oo6opynoBanme: nabopaTopHoOe
obopynoBaHue TUTSt MIPOBEACHUS

HaOIOICHUH, U3MEPEHUH,

AKCIIEPUMEHTOB.

IIpakTyeckas padora

«Mcronp30BaHMe Pa3IUYHBIX METOJIOB MPH

HN3YUCHUU KUBBIX CUCTCM».

IlokaspiBaTh poOJIb TUIIOTE3 W TEOPUH B
(GOpMHPOBAHUU E€CTECTBEHHO- HAY4HOM
KapTUHBI MUPA

HToro uyacoB o reme

3 Tema «buogorust KieTKu»
3.1 Uctopust OTKpbITHS © KieTka — cTpyKTypHO- PackpeiBath conepxkaHue TEPMHHOB H
HN3YUCHUA KIICTKH. (I)yHKLII/IOHaHBHaH €IUHUIIA YKUBOTO. MMOHSTHM: KJICTKa, OpTraHeJlbI,
Knerounas reopust VcTopHs OTKPBITHS KIETKH. SYKapuoThl, TMPOKAPHUOTHI,  BHUPYCHI,
PaGorel P. TI'yka, A. JleBeHryka. UTONOTHST  (KJIeToYyHass  OWOJIOTHs),

Knerounas reopus (T. lIBans,
M. UlIneitnen, P. Bupxos). OcHOBHBIE

KJIETOYHAs! TEOPHS.
XapakTepru30BaTh OCHOBHBIE ATAIIbI
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IIOJIOKEHUSI ~ COBPEMEHHOW  KJIETOYHOM
TEOPHUHU.

JeMoHcTpan U

IMoprpersr: P. I'yk, A. JleBenryk, T.
[ITBann, M. Ilneiinen, P. Bupxos, K. M.
bap.

OOopynoBaHme:  CBETOBOM  MHKPOCKOI,
MUKpOIIpenapaTbl paCTUTEIbHBIX,

JKUBOTHBIX U OaKTE€pHUaIbHBIX KIETOK

pa3BUTUS IMTOJIOTMH KakK Hayku U e€
0hOpMIICHHE B KJIIETOYHYIO OHOJIOTHIO.
[Toka3piBaTh BKJIAM YYEHBIX-OMOJIOTOB B
U3yueHHe KJIETOYHOTO CTpOCHHUS
OpPraHU3MOB.

[TepeuncisiTh OCHOBHBIE MTOJIOKCHHS
KJICTOYHOM TEOpHH, OOBACHATH €€ pOoJib B

(GbOpMUPOBAHUM  €CTECTBEHHO-  HAy4HOMU
KapTUHBI MUpA.
[TpuBoaUTH JI0Ka3aTeNbCTBA

POACTBA OPraHU3MOB
C UCIIOJIE30BAaHUEM IT0JI0KECHUU
KJIETOYHOU TEOPHUH

3.2

Metonrnl
MOJIEKYJISIPHOU U

KJIETOYHOU OMOJIOTUH

Meronsl  MOJIEKYJISIPHOM M KJIETOYHOM
OMOJIOTMM: MHUKPOCKOIHUSA, Xpomarorpadus,
3NIeKTpoope3, METOA MEUYEHbIX aTOMOB,
muddepeHIanbHOCIeHTPUP YT UpOBaHUE,
KyJIbTUBUPOBAaHUE  KIETOK. M3yuenue
@ukrcuposannvix Kiemok. DIEKTPOHHas
MUKPOCKOTIHS.

Kongoxanvnas muxpockonus. Bumanvnoe
(npudicusHenHoe) u3y4eHUeKIemox.
JleMoHCcTpaLun

PackpelBaTh  copepkaHWE€ ~ TEPMHMHOB U

HOHATHI: MHUKPOCKOIIPOBAHHUE,
IPUTOTOBIIEHUE Cpe30B, AuddepeHnanIbHoe
OKpaIllBaHUe, xpomarorpadus,

aNeKTpoope3, METOJ MEYEHbIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO]] KYJIBTYpPhI KJIETOK
U TKaHel, meto]1 pekomouHaHTHbIX JJHK.
XapakTepu3oBaTb ~ OCHOBHBIE  METOJBI
W3Y4YEHUS KUBOU MIPUPOIBI.

['oToBHUTH BpeMEHHBIE

MHUKpOIIpenaparsl, pacCMaTpuBaTh UX
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cxembl:  «CBeTOBOI
MHKPOCKOID, «NEKTPOHHBII
MuKpockomn»,  «lctopuss  pazButus
METOJIOB MUKPOCKOITHI.
ObGopynoBanue:  CBETOBOI
MUKpOTIpEnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIICTOK.
IIpakTuyeckas padora

«M3yyeHne  METONOB  KJIETOYHOM
ounosoruu (Xpomarorpadus,
anekrpodopes, nuddepeHnmansHOe
uentpudyruposanue, [1LIP)»

Tabauupl U

MHKPOCKOII;

B CBETOBOM MMKPOCKONI U J€EJaTh
OITMCaHME.

OO0BsICHAT ©W COOJIOIATH
TEXHUKU MUKPOCKOITUPOBAHUS

ImpaBujia

Htoro gacoB 1o Teme 2

4

Tema «XuMH4YecKasi OpraHu3anus KICTKH»

4.1

XUMHWYeCKUi COCTaB 2
KJICTKH. Bona Hu
MUHEPAIbHBIE

BellleCcTBa

XHUMHUYECKHN COCTaB  KJICTKH.
MHUKpPO- ¥ YIBTPAMUKPOIJIEMEHTHI.
Boma u e€ ponp Kak pacTBOPUTENS,
peareHTa, ydyactue

B CTPYKTYPUPOBAHUHU KJICTKH,
TEIUIOpEryiauu. MuHepaabHble BELIECTBA
KIETKHA, WX Ouojorudeckas poib. Pomb
KaTHOHOB U aHMOHOB

Makpo-,

B KJIETKE.
JdeMoHcTpanuu
[{narpammel: «Pacnpenenenne

XUMHUYECKHX DJIEMEHTOB B HEKHBOHU

npuponae», «Pacnpenenenue

PackpeiBaTh  conepkaHue ~ TEPMHHOB |
MOHITUIM:  DIIEMEHTHI-OMOTEeHBI,  JTUIOIb,
BOJIOPOIHAS CBSI3b, TUAPOPHUILHOCTD,
ruipooOHOCTh,  TYprop,  MHHEpaIbHbBIE
BellecTBa, OydepHble CHUCTEMBI, aHHOHBI,
KAaTHOHBI.

[Tepeuuncnsthb 0COOEHHOCTH
XUMHUYECKOTO cocraBa KJIETKH.
Paznuuats Makpo-, MHKPO- "

YIBTPAMHKPOIIIEMEHTHI,
COCTaB KHBOTO M MIX POJIb

BXOJISIIIHNE B

B OpraHU3Me.
XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
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XUMUYECKUX DJEMEHTOB B KUBOM
IPUPOIEY.

Tabmmubl  u cxeMbl: «I1 CpuoanvcCKasi

Ta6HI/IL[a XUMHUYCCKUX 3JICMCHTOB),
((CTpOCHI/IC MOJICKYJIbI BOABI»,
«BGH_IGCTBa B COCTAaBC OPIraHU3MOB»

BOJIbI, OOBSACHATH TNPHUUMHBI €€ O0COOBIX
CBOWCTB M (DyHKIIMU B KIICTKE.

[TokaspiBaTh poONb KaTHOHOB M AHHWOHOB B
o0ecreyeHn! MpoIeccoB
KU3HEACATEITBHOCTU (ocMmoperynsms,
CO3JaHME  MEMOpaHHOrO  IOTEHIHMAJIA,
peryimsmuss  paboTel  OenIKOB),  pPabOTHI
Oy(epHbIX cucTeM.

VY cTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS

U (QyHKIMM HEOPraHMYEeCKHMX BEILECTB

KIJIIETKHU

4.2

Opranuueckue
BEIIIECTBA KJIETKU
Oenku

Opranuueckue BellleCcTBa KJICTKH.
buonornueckue  nosmmepsl.  benkwu.
AMHMHOKHUCIOTHBIH  COCTaB  OEJIKOB.
CtpyKTypbl OEIKOBOH MOJIEKYJIBI.
IlepBuunas CTPYKTypa Oenka,
MenTUAHas CBsA3b. Bropuunasd,

TpETUYHAs,  YETBEPTUYHAA  CTPYKTYpHI.

Henatypanus. CBocTBa OEJIKOB.
Knaccudpukanus OEeJIKOB.
buonornueckue  ¢yHKIMM ~ OEIKOB.
Ilpuonwi.

JdeMoHcTpanuu

IToprper: JI. ITonuHr.

Tabmuubl  u  cxembl: «CtpoeHue
MOJIEKYJTBI Oenkay, «CTPYKTYpbI
0eIKOBOI MOJIEKYJIIBI».

PackpbiBaThb  cozpepkaHue  TEPMHHOB U
MOHATUI: MOHOMEpHI, TMOJUMEpPbI, OenoK
(mpoteun), METITHI, aMHUHOKHCIIOTA,
NEeNTUIHAS CBA3b, MOJUIENTH]I, A€HATYypaLus,
peHatypanus, riao0ynspHble U GUOPHILISIpHBIC
OeNKU, PUOHBI.

XapakTepu3oBaTh O€JIKH, UX

CTPYKTYPHYIO ~OpraHH3alMi0 W  (QYHKIUU
(cTpyKTypHasi, 3HepreTuyeckas, CHUrHaJbHas,
perynsTOpHas, JBUTATElbHAs,  3allUTHAsd,
dbepMeHTaTUBHAs).

HaseiBath XUMHAYECKHE OCHOBBI
(bopMUpOBaHUS CTPYKTYp O€IKOBON
MOJICKYJTBI.
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OOopynoBaHme: XUMHUYECKas IOCyla W
obopyioBaHuUE.

JlabopaTopnas padora

«ObHapyxeHue O€IKOB C IOMOIIBIO

KA4eCTBEHHBIX PEAKLUI»

IIpuBoguTe  mpUMEpHI
TJIOOYJISIPHBIX OCJIKOB.
BeImonHATE KauecTBEHHBIE pEaKIUH Ha
oOHapy>keHHe OEITKOB B KJIETKE;
OOBSCHSATD TOIY4CHHBIE PE3YIIbTAThI

GUOPHILISIPHBIX,

4.3 Opranunueckue VYraeoapl. MoHocaxapuabl, Aucaxapuipl, | PackpeiBaTh conaepkaHWe€ TEPMHHOB U
BCIICCTBA KIIETKH — olMrocaxapuasl W mosmcaxapuabl. OOIIMiA | MOHSTHIA: YIJIEBOJIBIL, MOHOCAaxapu/pl,
YIJIEBOBI IUTAaH  CTPOCHUS M (U3HKO-XUMHYECKHE | TUCaXapHibl, OJINTOCAaXapu/Ibl,

CBOMCTBaA YTJIEBOJIOB. buosiornueckue | mosmcaxapuisl, TJII0K03a, pubo3a,
(YHKIMH YTIIEBOJIOB. Je30Kcuprbo3a, JIAKTO34, MaJibTO03a,
JdemMoHcTpauuu caxapo3a, Kpaxmai, IJIMKOT€H, LIEJUTI0JI03a.
Tabmumpl  u  cxembl: «CtpoeHue KrnaccudunupoBats  yriaeBoabl 110
MOJIEKYJT YTJIEBOAOBY» CTPOCHUIO W  MEPEUHCISITh  HX
GyHKITIH.
[IpuBoaWTH,  TIpUMEpPBI  Pa3IUYHBIX
YIJIEBOJOB (MOHOCaxapHIoB,
JINCAXapUJIOB, OJIUTOCAXAPUJIOB,
MOJINCAXapHUIOB)
4.4 Oprannueckue JInmne!. IMuapodunsHo-TUApOPOOHBIE | PackppiBaTh cojpepkaHue TEPMHHOB U

BC€IICCTBA KIICTKH
JINITU ABI

cBoricTBa. Knaccudukanus munuaos.
Tpurmuuepuapl,  pochonunuasl,  BOCKH,
CTEPOU/IBI. Bbuonornueckue byHKIIIN
munugoB. OOIMe cBOMCTBA OHMONIOTMYECKHX
MeMOpaH — TEeKy4ecTh, CIOCOOHOCTh K
CaMO3aMBIKaHHIO,

MOJIYTIPOHUIIAEMOCTb.

HOHATHH: JIMINIBI,
dbochommmu b, BOCKH,
JIATIONIPOTENHBI, TITUKOIUIIHIBI.

TPUTJIMLIEPUIBI,
CTEPOU/IBI,

KnaccudurupoBats JTUMUIBI
0 CTPOCHUIO, XapaKTepu30BaTh WX

byHKIMHA
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JdemoHcTpannu

Tabmumelr u cxembl:  «CTpoeHue

MOJICKYJT JIMITUAO0B»

4.5

HyxknennoBbie
kucnotel. CTpoeHue u
¢yukmun  JITHK, PHK,
ATO

Hyxneunoseie xucnorsl. JHK u PHK.
CtpoeHne HyKJIEHHOBBIX KUCIIOT.

Hyxneorunsl. [TpuHumn
koMmruieMeHtapHoctu. [IpaBuno Yapraddoa.
Crpyktypa JHK — n#BoiiHas cnupas.
MecTtoHaxoxaeHue u OMOJIOTHYECKUE
¢byakuun JJHK. Bunsr PHK. ®ynkiuun PHK B
KIJIETKE.

Crpoenue monexynsl ATO.
Makpospruueckue cBsizu B mojekyine ATO.

buonornyeckue ¢byHKIUN ATO.
BoccraHoBieHHbIE NIEPEHOCUYUKH, ux
byHKIHIU B KIIETKE. Lpyeue

Hykneozuompugocgamol (HTD).
CexBenupoBanue JHK. Memoow
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JleMoHCcTpaLun

[Toptpetst: JIk. Yorcon, ®@. Kpuk,

M. Vwunkunc, P. ®pankinun, ®@. Csnrep, C.

IIpy3unep.

Tabmuubl  u  cxembl: «HykiaenHoBble
KHUCIIOTBD, «CTpPOEHHE MOJIEKYIIbI

ATDy.

PackpbIBaTh copep)kaHue TEPMHHOB U
HOHATUI: NI€30KCUPUOOHYKIIEHHOBAs
kucinota (JJHK), pubonyknennosas

kucinora (PHK), nykmeorun, Hykieo3un,
a30TUCTBIE OCHOBAaHUS, AaJIcHUH, TyaHHH,
[IUTO3WH, TUMUH, YpaIu,

KOMIUICMEHTapHbBIC OCHOBaHWUS,
ajeHo3uHTprdochar (ATD),
MaKpOIPTHUYECKAs CBA3b,

CEKBEHHUPOBAHHUE, TeHOMUKA,
TPAHCKPUIITOMUKA, TPOTEOMHUKA.
XapakTepus3oBaThb, ONHUCHIBATh u
CXEMaTHYECKHU n300paxkaThb CTpPOCHUE

nykieotuna JHK u nBoitnou crimpanu JITHK,
cekBenupoBanue [IHK. OmnuceiBate mporecc
perukanuu [IHKB kiieTke n Ha3pIBaTh €ro
OMOJIOTUYECKOE 3HAYCHUE.

XapaktepuzoBath pynkiuu JIHK. Paznuuars
ctpyktypy u ¢ynkmun PHK. OnuceiBath
MPOLECC TPAHCKPUIIIIUH.

CpaBuuBath HykJIenHOBBIe KucnoThl(JITHK

u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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OOopynoBanmne: XuUMHUYECKas

obopyioBaHuUE.

nocyna

JlabopaTopnas padora
«MccenenoBanue HyKIEMHOBBIX KUCIIOT,

BBIACJIICHHBIX K3  KJICTOK  Pa3JIMYHBIX

n

ctpoenust u pynkuu ATO. DopmynupoBarb
U O0BACHATH NPUHLIUI KOMIUIEMEHTAPHOCTH U
npasuio Yapradda

OpPTraHUu3MOB»
4.6 Metoabl  CTPYKTYpHOH |1 CrpykrypHast Ononorus: Onoxumudeckue u | PackpeiBaTh  copep)kaHue TEPMHHOB U
Ounonoruun OnoQu3NIeCKrue HCCIICAOBAHMUS COCTaBa M | MOHSATHIL: MOJEIMPOBAHUE,
IIPOCTPAHCTBEHHOM CTPYKTYPBl | KOMIIBIOTEPHBIN IM3aMH.
buomonekyi1. Modenuposanue cmpykmypol | TlepeuncisTh MepCHEKTUBHBIE HATPABIEHUS
u qbyHKuuu 6u0MOJZeKyJZ U UX KOMNJieKcos. Hay4HBIX I/ICCJIGI[OBaHI/Iﬁ B CprI(TypHOfI
Komneiomepnbitl  Ouzaun u OpeaHu4ecKui | GUONOTMM, pACKPHIBATh HX 3HAYEHHE JUIA
cunmes OUOMOIEKY] U UX HENPUPOOHBIX MEIUAIUHBI 1
ananocos CeJILCKOTO XO3SIHCTBA
Hroro yacos o teme 10

5 Tema «CTpoeHue 1 pyHKIHMHU KICTKID
5.1 Tunsl KJIETOK. 1 Tunel KJIETOK: DJyKapUOTHYECKass H PackpeiBaTh conepkaHu€ TEPMHHOB H
[Tpokapuoruueckast IIPOKAapUOTHYECKAsL. CtpykTypHO- MOHATUIM:  MpOKapuUOTHYECKas  KIIETKa,
KJIETKA (byHKLIMOHATbHBIE 00pa30BaHUS KJIETOYHAast CTEHKa, MYpEUH,
KJIETKH. dboTocuHTETUYECKHE MeMOpaHBl,
CrpoeHne  IPOKapUOTHYECKOM  KJIETKH. | (bIaressivH.
Knerounas crenka Oaktepuii u apxeil. | XapakrtepuzoBatb (OpMy H  pa3Mepsl

Oco0eHHOCTH CTPOEHUS
reTepoTpodHOM 1 aBTOTpOHHOU

MPOKAPpUOTUYCCKUX KIICTOK; (byHKI_II/II/I
FCHCTUYCCKOI'O arrapara nmpokKapuorT.
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IIPOKAPUOTUYECKUX KJIETOK. MecTo U posb
IPOKapHUOT B OMOLIEHO3aX.

JeMoHcTpan U

Tabnuubt u cxembl: «CTpoeHHe
JYKapHUOTHUECKOW  kieTkm»,  «CTpoeHue
HPOKAPUOTUUYECKON KIETKH»

OmnwuceiBaTh Mpolece crnopoodpa3zoBaHus,
OTMEYaTh €ro 3HAa4YeHHE JJIsi BbDKUBAHUS
OakTepuil TIpU  YXYAINIEHWU  YCIOBHUH
CYILLECTBOBAHMSI.

OnuceIBaTh Pa3MHOKEHHUE TPOKAPHOT.
OneHuBaTh MECTO M POJIb TMPOKAPHOT B
onoleHo3ax

5.2

Crpoenue
AYKapUOTUYECKON
KJIETKH.
[ToBepxHOCTHBIN
arnmapar KJIeTKH

Ctpoenue u  (PYHKIIHMOHHPOBAHUE
SYKapUOTHUYECKOMN KIETKH.

[Tnazmaruueckas MeMmOpaHa
(Tutazmanemma). CrpykTypa
iasMaTuueckoi memOpanbl. Tpancnopt
BEIIECTB yepes 1a3MaTHYECKYIO
MeMOpaHy: MTACCUBHBIN (muddy3us,
obneruéHHas  AUPPy3us), AKTUBHBIN
(mepBUYHBIH W BTOPUYHBIM  AKTUBHBIN
TPAHCIOPT).

[Tonynponumaemocts MeMmOpanbsl. Pabota
HaTpUH-KaJIUEBOIO Hacoca. OHJOLHUTO3:
IMMHOITUTO3, (daromuTo3.  DK30IHMTO3.
Knerounas crenka.

Ctpykrypa W (QYHKIMH KJIETOYHOU
CTEHKHU pacTeHuH, rpruooB.
JleMoHCcTpaLun

Tabmuiel 1 cxembl: «CTpoeHue
AYKapUOTUUECKOU KIIETKH», «CTpoeHue

PackpbiBaTh  cozmepkaHHMe ~ TEPMUHOB U
HOHATHIL: I1a3MaTu4ecKas MeMOpaHa
(mnazmanemma), KHUJIKOCTHO-MO3an4Has
MO/JIETIb, MeMOpaHHbIE oenku
(nepudepuueckue, UHTETPAJILHBIE),
TIIUKOKAIUKC, MU dy3usi, ocMoc,

aKTHBHBIH  TPaHCIOPT,  HHJOLMUTO3,
¢daronuro3, MUHOLUTO3,  HK3OIMTO3,
KJIETOYHass  CTEHKa,  IUIa3MOJIECMBI,
CUMILIACT.

XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS H
byHKIIN 9YKapHOTHIECKOM KJICTKH;
TPAHCHOPT BELIECTB

yepe3 IUIa3MaTHYECKYIO MeMOpaHy:
MACCUBHBIA M AKTUBHBIA TPAHCIIOPT; paboTy
OenKoB-KaHaloB; paboOTy HaTpUN-KaJIUEBOTO
Hacoca; CTPYKTYpy M (QYHKIUHM KJIETOYHOMN
CTEHKH pacTEHHUU

U TpubOB
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JKUBOTHOM  KjeTku», «CTpoeHue
PaCTUTEIBHOM KIETKU».

Oo0OopynoBaHue:  CBETOBOM  MHMKPOCKOIL,
MUKpOIIpenapaTbl paCTUTEIbHBIX,

KUBOTHBIX KJIETOK.

IpakTnyeckasi padora

«/3yuyeHne  CBOWCTB  KJIETOYHOU

MeMOpaHbI»

5.3

[Mutonnasma u eé
OpPTraHOU/IbI

uromnasma. Lluto301ab. LIuTOCKENET.
JBmxenue nuToriazMbl. OpraHou bl

kietkd.  OpHomemMOpaHHBIE  OpPraHOUIBI
KIeTKU: sHAorazmaTuueckas cetb (JIIC),
anmnapat ['oJbJIK1, TM30COMBI, UX CTPOCHHUE U
byHkuu. B3auMocBsI3b  OAHOMEMOpPaHHBIX
opraHouioB KjaeTku. CTpoeHHe TpaHyJIIpHOTO
petukynyma. Mexanusm HanpaeieHus 6eiKos
6 JIIC.CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJICTOYHBIX MeMOpaH. I'nagxuit
(arpaHymsSIpHBIiL) SHJOTIaA3MaTUYECKUN
petuxkynyMm. CekperopHas (QyHKLHs anmapara
lomemxu. Moougurayusa 6enkos 6 annapame
Tonvoorcu.

Copmuposka 6enkoé 6 annapame
Tonvoorcu. TpancnopT BelecTB

B KJIeTKe. Bakyonu pacTUTeNbHBIX

kietok. Kierounsrit cok. Typrop.

PackpbiBaTh  cozepkaHue TEPMUHOB U
HOHATHIL: LIUTOILIA3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMIAPTMEHThI, OPIraHOMJBI,
sHomnazmaruyeckas cetb (JI1C), ammapar
["osb/KH, JTU30COMBI, BaKyollb, PUOOCOMBI,
aBTOJIN3, BE3UKYJISIPHBIN TPAaHCIIOPT,
IIEPOKCUCOMBI,  KJIETOYHBIA COK, TYyprop,
MUTOXOHJIPHH, KPHCTHI, IUTACTU/BL,
XPOMOIIIACTBI, JIEHMKOIUIACTBI, XJIOPOILIACTBI,
CTpoMa, TPpaHsbl,

TUJIAKOM I, JTAMEILIA.

XapakTepHu3oBaTh LUTOIIA3MY
AYKAPUOTUYECKOMN KIIETKU;
KJ1accU(UIIUPOBATh OPTaHOU/IbI

B 3aBHCHUMOCTH OT OCOOCHHOCTEH HX
CTPOEHHUS (omHOMEMOpaHHBIE,
JByMeMOpaHHbIe, HeMeMOpaHHbIE);
OMHCHIBATh QYHKIIMH KaKI0TO
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[TonyaBTOHOMHBIE KJIETKU:
MUTOXOH/IPUH, TUTACTHIBI.

Ilpoucxoocoenue  mMumoxouoputi  u
naacmuo. Cumbuozenes
(K.C. Mepesickosckuii,

Ctpoenne u (QyHKIUH

OPraHOU/IbI

JI.  Mapeynuc).
MHUTOXOHJIpUHA U

mwiactug.  IlepBuuHble,  BTOpUYHBIE U
CJIOKHBIE IUIACTUABI (POTOCHHTEIUPYIOLIUX
JYKapuoT.

XI0poIIacTsl, XPOMOILIACTHI,
JEUKOIIACThl  BBICHIMX  PACTEHUM.
JleMoHCTpaLuu

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

Tabauie! u cxembl: «CTpoeHue
JYKapuOTHYECKON  KieTkn»,  «CtpoeHune
JKUBOTHOM KIIETKI, «CTtpoeHue
pacTUTEIbHOU KIIETKI», «Ctpoenue
MUTOXOHJIPUH.

OOopynoBaHme:  CBETOBOM  MHKPOCKOTI,

MUKpOIIpenapaTsl paCTUTEIbHEIX,
JKNUBOTHBIX KIJIETOK.

IIpakTHyeckas padora

((H?:y‘-IeHI/Ie ABMIXKCHUA IIHUTOIIa3Mbl B
PaCTUTCIIBHBIX KIICTKAX).
JlabopaTopnas padora

«HccnemoBanne mia3Moan3a

OpraHou/a B KJIETKE.

OOBACHATE COOBITHS, CBSI3aHHbBIE

C BHYTPHUKJICTOYHBIM IHIIEBAPCHUEM, €TO
3HAYCHUE ISl OPraHu3Ma.

OTrMmeyaTh  3Haue€HUE  IUTOCKENETa;
XapaKTepU30BaTh €0 AJIEMEHTHI
(MHKpPOTpYOOUKH, MUKPO(QHUIaMEHTHI,

POMEKYTOUHBIE (WIAMEHTHI), MX pOJIb B
JKA3HEAESTEIBHOCTU KIIETOK U TKAaHEU
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" JCTIa3MOJIM3a B PACTUTCIIbHBIX

KJICTKaX)
54 HCMGM6paHHBIe HCMCM6paHHBIe OPraHOM/Ibl KJIETKH PaCKpLIBaTL coAcpKaHME TCPMHHOB H
OpraHonu bl KIICTKH CTpOGHI/IG u (byHKHI/H/I HCM€M6paHHBIX HOHSITUM: pI/I6OCOMa, mojJmcoma,
OpraHoOU0B KJIETKH. PHOOCOMBEI. MHKPOTPYOOUKH, TyOYINH, KICTOYHBIH LICHTP
Ilpomeosrcymounvie Gunamenmot. (ueHTpocoMa), UEHTPHOIHM, UeHTpocdepa,
MHKpO(bI/IJ'IaMeHTBI. Axmunosgoie KIT'YTUKH, PCCHUYKH, OazanbHOE TCIIBIIC.
Muxkpoguramernmoi. MplllIedHbIC XapaKkTepu3oBarh HEMEMOPaHHbIC
KIETKU. AKmMuHO8ble  KOMNOHEHMbI OpraHOWZbl  KJICTKH, HX CTPOCHHC U
HeMbIUEUHDbIX KIEeMOK. (ynkumn
MuxkpoTpyO6ouKkH. Kiterounsii LICHTP.
Ctpoenne U  JABUKEHHUE OIKTYTHKOB U
pecHrueKk. MUKPOTPYOOUKH  ITUTOILIA3MBI.
Hentpuonb. benxku, accoyuuposanuvie ¢
MuKpoguiamenmamu u MUKpOmMpYOOUKaMU.
Momopnvie 6enxu.JlemoHcTpanuu
Tabmunel  u  cxembl: «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOeHHE
PaCTUTENBHOMN KIETKU»
55 Ctpoenne u (QyHKIUU Sapo. O6o04Ka s1Ipa, XPOMATHH, PackpeiBath conepaHue TEPMHUHOB U

sapa

KapuoIia3Ma, SIPBIIIKHA, HMX CTPOCHUE U
byHkMKU. SnepHblii  OEIKOBBIA MaTpPUKC.
ITpocTtpancTBEeHHOE pacroyioKeHue
XpOMOCOM

B MHTEP(]A3HOM sJIpe.

MOHSATHI: AZIPO, AAepHas 000JI0UKa,
siIepHBIE TIOPHI, HYKJIeOoIIa3Ma
(kapuomia3ma), TE€HOM, XPOMATHH,
yXpOMAaTHH, T€TePOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, LICHTPOMEPA,
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dyxpomamun U 2emMepoxXpoOMamun.
benku xpomaTuHa — rUCTOHBI.
Junamuxa sdepnoii 060104yKU

6 mumose. HoepHulii mpancnopm.
Kiierounsle BKIIFOUEHHUS.
JeMoHcTpanuu

Tabuuibl 1 cXeMbl: «Sapoy»

KHUHETOXOpP, KJIETOYHEBIE BKJIIOYCHMSI.
XapakTepru30BaTh KJIETOYHOE SAPO KAKIIEHTP
YIpaBJICHUS

JKU3HEACATEIbHOCTHIO KJIETKH;
TCHETUYCCKHUI anmapar KJICTOK
9YKapuoT, CTpOCHHE U (YHKIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI s11pa U UX
B3aUMOCBSI3b C  OpraHOMJAMHU

OUTOIIJIa3MBbI

5.6. | CpaBHuTEIBHAS
XapaKTePUCTHKA
KJICTOK DYKapHOT

CpaBHuTENbHAS XapaKTepUCTHKa
KJIETOK  JYyKapuoT  (pacTUTEIbHOM,
KUBOTHOMU, TpHOHOM).

JleMoHCcTpaLun

Tabmuubl u  cxembl: «CTpoeHue
HYKapHUOTHUECKOU KIETKH,

«CTpOeHUE KUBOTHOM KIETKNY,

«CTtpoeHue pacTuTeIbHOM KJIETKH.
OOopynoBanmMe:  CBETOBOH  MHKPOCKOTI,
MHUKpPOIpEnapaThl paCTUTENbHBIX,

JKNUBOTHBIX KIJIETOK.

JlabopaTopnas padora

«M3ydyeHne CTpoeHUs  KIIETOK

Pa3JIMYHBIX OPraHU3MOB>»

XapakTepu30BaTh TUIBI KIIETOK

DYKapuoOT:  pacTUTeIbHas,  KUBOTHAs,
rpubHasi.

CpaBHHMBaTh MEXJIy CO0OMl CTpOoeHHE U
KUBHCACATCIIBHOCTD OYKAPUOTHUYCCKUX
KJIETOK U POJIb POKAPUOT

B OMOIIEHO3aX

HNToro uyacoB o teme
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Tema «O0MeH BellecTB U NpeBpallleHHe JHEPTUH B KJIETKe»

6.1

OOMeH BelecTB
METa00JIN3M

3

AccUMWISIIAS. U JUCCUMUIISIIIUS — JIBE
CTOpOHBI MeTaboym3Mma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBII U reTepoTPOQHBIN.

Vyactue Kucjiopoaa B OOMEHHBIX
mponeccax.
BHepFCTquCKOG obecneyeHne KIICTKH:

npespaiienre AT® B 0OMEHHBIX mpoiieccax.
depMeHTaTUBHBIN

Xapaktep peaxui KJIETOYHOTO
MeTabonu3ma. epMeHTHI, UX CTPOCHHUE,
CBOMCTBA M  MEXaHU3M  JCHCTBUA.
Kodepmentsl. Otnuunst GpepMEHTOB OT
HEOPraHUYECKUX

KaTaJn3aTopoB.  belku-akTuBaTropel
OenKU-UHTUOUTOPBL. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATHBHBIX pEaKIUil OT
pa3INYHbIX (PaKTOPOB.

JleMoHCcTpaLun

Tabmuiel u cxembl: «DoTocuHTE3Y,
«DHEPreTUYeCcKuii 0OMeH»,

«buocunres  Oenkay, «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O0OopynoBaHue:  CBETOBOM  MHMKPOCKOIL,
obopymoBaHue TUTST MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX
MHUKPOIIPENapaToB.

PackpbiBaTh  colep)KaHHE€ TEPMHUHOB U
MOHATUH: OOMEH BemecTB (MeTaboIu3M),
ACCUMUJISTIUS (anabomM3Mm), WIIH
IUTACTHYECKUH ~ OOMEH,  JMCCUMWIISALIUS
(kaTabosIM3M), WIIM DHEPreTUYSCKU OOMEH,
aBTOTpOo(dBI,  rerepoTpodbl,  aHAIPOOHI,
a’poObl, (EepMEHTHI, aKTUBHBIA IEHTP,
cybcTpaTHas crieupUIHOCTb,

KOQEpMEHTBI,  OCJIKM-aKTUBATOPBl U
OENKU-UHTUOUTOPBI.

[lepeuncnsiTe 0COOCHHOCTH TUIACTHYECKOTO
M DHEPreTHYECKOro oOMeHa B KIETKE;
yCTaHaBJINBATh B3aMMOCBSI3b MEXITY
TUTACTHYECKUM MIHEPTeTUIECKUM 0OMEHOM.
Pasnuyare Tumbel OOMEHa BEUIECTB:
aBTOTPO(HBIN U TeTepOTPO]HBIIA.
[Toka3wiBaTh pOJIb KHUCIOpOJA B
0OMEHHBIX MpOIleCcCax.
CxemaTnuecku  HM300paXkaTh
dbepmenTa.

CTPOCHUC

Otnuyath GpepMeHTHI

OT HEOPraHWYeCKMX KaTajau3aTopoB U
OIIPENEIATh UX POJb

B (YHKIIMOHUPOBAHUHU KHUBBIX CUCTEM,
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JlaGoparopnas pabora

«3yueHne KaTaaTuTUIECKON

aKTUBHOCTH (epMEeHTOB (Ha mpHUMeEpe
aMUJIa3bl WK KaTaiasbl)y.

JlaGoparopnas pabora

«3yuenue (bepMeHTaTUBHOTO
paclerieHus IepoKCcuIa BOAOpoaa

B PACTHUTEIIbHBIX M )KUBOTHBIX KJIETKAX»

B TNPOMBILUICHHOCTH, B MEIULHHE, B
IMOBCEAHEBHOM KU3HHU YEJIOBEKA.

CraBUTh JKCHEPUMEHT 110  BBISBJICHUIO
KaTaJIMTHYECKON aKTUBHOCTH

MEePOKCUIA3bl, aMHJIa3bl, OOBSICHATH
MOJTyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOHBIN  THII
oOMeHa BELLIECTB.
doTtocuHTE3

[lepBuuHBIl  CHHTE3  OpPraHMYECKHX
BelIeCTB B KiieTke. DOTOCUHTE3.
AHoKcuceHnvlli U OKCUSEHHbIU
gomocunmes y baxmepuil.
Csemocobuparowue nueMeHmul u
nuUeMeHmvl peakyuoHHo2o yermpa. Ponb
XJIOPOIIACTOB B Tpoiiecce (poTocuHTe3a.
CaeroBas u TEMHOBas da3sbl.
Gomoowvixanue, Cz-, Cs-

u CAM-munwi gomocunmesa.
[TpoaykTuBHOCTH (hOTOCHHTESA.

Bnusinue paznuuHbIX GakTopoB

HAa CKOpocTh (oTocuHTe3a. 3HAUYECHUE
dboTocuHTE3A.

Hemoncrpauuu  IlopTpersi:

Jx.  Ilpuctim, K. A
Tumupsses.

Tabaune! u cxembl: «DoTocunTE3»

PackpbiBaTh  copepikaHue TEPMHHOB U
MOHATUI: doTocuHTEe3, (Da3bl (HOTOCHHTE3A
(cBeToBas, TEMHOBas ), dboTonus,
dbochopmimpoBanue, 1uka1  KanbpBuHa,
HAJ1®+ (mepeHocuYrK BOAOPOIA).
XapakTepu3oBaTh IUIACTUYECKUH OOMEH Kak
sTanm o0mero oOMEHA BEIHISCTB, COOBITHS
doTocuHTe3a (peakiuy CBETOBOW U TEMHOBOI
da3); ponap XIJIOPOIUIACTOB B  MpoOIEcce
dboTocuHTE3A.

BEISBISTE  TPUYUHHO-CIICICTBEHHBIC —CBSI3U
MEXJy TIOTJIONICHUEM COJTHEYHOW JHEPTHH
xJ0poduIIOM U cuHTE30M MOJIeKys ATO.
CpaBHUBATH UCXO/IHBIC BEIIECTBA,

KOHEYHBIE MMPOTYKTHI M YCIOBUS
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IIPOTEKAHUsl pPEAaKUUH CBETOBOW U
TeMHOBOH (a3 ¢poTocHuHTE3A.

YcraHaBIMBaTh B3aUMOCBSI3b MEXTY
(OTOCHHTE30M U JbIXaHUEM; CBETOBOW W
TEMHOBO peaxusiMu ¢dorocunTesa.
OneHuBaTh 3Ha4eHHUE POTOCUHTE3A

JUIS )KM3HHU Ha 3emie

6.3 ABTOTpOGHBI  THI XeMOCHHTE3. Pa3noobpazue PackpsiBaTh copepkaHWEe TEPMHMHOB U
oOMeHa BEIIIECTB. OpPraHU3MOB-XE€MOCHUHTETUKOB: MOHATHUI: XEMOCUHTE3.
XeMocuHTE3 HUTPUDULUPYIOLITHE Oaktepuu, OOBsicHUTD CYIIHOCTb XEMOCHHTE3a,
XKene300aKTeprH, CepoOaKTepHH, packpelBaTh €ro 3HaueHue B Ouocdepe.
BOJOpPOJHbIE  OakTepuu. 3HAUEHUE [TpuBOANUTE HPUMEPHI XEMOCHHTE3UPYIOIIUX
XEMOCHHTE3A. OaxTepuil (HUTpUUIUpPYIOIIIE OaKTEPHH,
JleMoHCcTpanum Kele300aKTepuH, cepobakTepuu,
IToprpersr: C. H. Bunorpanckuii,I'. A. BOJIOPOJIHBIE OAKTEPUN) U
3aBap3uH. XapaKTepu30BaTh ux
Tabauibl ¥ cxeMbl: «POTOCUHTE3Y, KU3HCACATCIIBHOCTD.
«XEeMOCHHTE3 CocTaBiaTh  ypaBHEHMsS]  pEaKIM
JlaGopaTopHnasi padora XCMOCHHTEC3A.
«CpaBHeHHMe TpoueccoB (OTOCHHTE3a H CpaBHMBaTH XEMOCHHTE3
XEMOCHHTE3a» ¢ orocuHTE30M
6.4 OHepreTu4ecKkuit AHas’poOHble opranu3Mel. Bunasl Opoxkenusi. | PackpeiBaTh  cojepkaHue TEPMHUHOB U
oOMeH — [TponykTsl OpoXKEHUS U UX UCIIOJIb30BAHMUE | MOHSTHM: 3TAlbl YHEPreTHUECKOro OOMeHa
JTUCCUMMIIALINS YEJIOBEKOM. — MOJITOTOBUTEJIbHBIH,

AHa’po0HBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH U

0eCKUCIOPOAHBIH (aHA’POOHBIN),
KHUCJIOPOIHBIHN (29pOOHBIH ); TIIMKOJIN3,
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B030yauTenu Oose3Hei. AdpoOHble

OPTraHU3MBbl. Jrarsl
SHEPreTUYECKOro 0OMeHa.
IToaroroBuTenbHbl  3Tam. Imkomus —

OECKHUCIOPOIHOE PACIICIIIICHUE

TJIFOKO3BI.

buonoruueckoe  OKucleHUE, WIH
KJIETOYHOE JIbIXaHHE. Ponp
MUTOXOHIPHUIL B mporeccax
OHMOJIOTMYECKOr0 OKUCIICHHUS.

[{uknuyeckue peakuuu.

OxucnuTensHoe bochopumpoBanue.
Ouepaus MeMOpaHHo20 epaouenma
npomonos.  Cummez  ATD:  paboma

npomonnou AT@-cunmasoi.
[IpeumymiectBa a3poOHOro myTu oOMeHa
BEIIIECTB nepen aHA’POOHBIM.
O hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.
JdemoHcTpauuu

[optpetsr: B. A. Durensrapar, I1.
Muruen.

Tabmuiel M cXeMbl: «DHEPreTUYeCKHid
0OMeHY.

JlaGoparopHas padora

«CpaBHEHHE TIPOIECCOB OpOXKEHUS U
JOBIXaHUS)

OpokeHHEe,  OMOJOTUYECKOE  OKUCIICHHE
(mprxanue), mukia Kpeobcea,
OKHCITUTEITBHOEC bochopunupoBanue,

IIPOTOHHBIN TpajueHT, NnpoTroHHas ATd-
CUHTa3a.

[lepeuuncnsrob 0COOEHHOCTHU
HHEPreTHUECKOro oOMeHa B
OnuceiBaTh  3Tambl  SHEPreTHYECKOIO
obmeHa (IoATrOTOBUTEIBHBIMH,
OCCKUCIIOPOAHBIA,  KHUCIOPOJIHBIN) |
CPaBHMBATh UX MEXY COOOM.
XapakTepu3oBarb  peakLUU
Opo’KeHUsl, KJIETOYHOTO JAbIXaHHUS.
YcTaHaBiuBaTh B3aMMOCBS3b MEXITY
TJTUKOJIU30M, KJIETOYHBIM  JIBIXaHWEM U
cuHTe30M MosieKya ATO.

CocTaBnaTh  ypaBHEHUS  OCHOBHBIX
ATANlOB DYHEPTEeTHYECKOro OOMEHa B
KJIETKE.

KJICTKC.

ITIUKOJIN3a,

PaccuuthiBath SHEPTEeTUUYECKYIO

3¢ pexTUBHOCTH TJIMKOJIM3a u
OMOJIOTHYECKOTO OKHCIICHHUS.

HaseiBaTh  HMCXOIHBIE  BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBHS

MPOTEKAHUS  PEaKIUid  JSHEPreTHUYECKOTO
oOMeHa.

CpaBHI/IBaTL OHCPTCTUUCCKYIO
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OCCKUCIIOPOAHOTO U
KHCJIOPOJTHOTO 3TaroB KOHEYHBIC
OPOAYKTBI M YCJOBUS  MPOTEKaHHS
peaKIiuii SHEPreTHYeCKOro ooOMeHa
IHEPreTUIeCKOro 0OMeHa

3¢ (HEeKTUBHOCTH

HNToro uacoB o teme

9

7 Tema «HacaeacrBeHHasi MHpoOpMalus U peaju3anus e€é B KIeTKe»
7.1 Peakiun MATpPUYHOIO |2 Peakiiniu MaTpuyHOIrO CUHTE3A. PaCKpLIBaTL coAcpKaHHME TCPMHHOB H
CHHTC3a HpI/IHHI/IH KOMILUIEMEHTApHOCTH MOHSTHH: I'CH, FeHETUYCCKU U KOJ,
B peakuax MAaTPUYHOT'O cuHTe3a. | KOIOH (TpuIIeT), CTOII-KOJIOHBI,
Peanu3zanus HacimenacTBeHHONW WH(pOpManuy. | MaTpUIa, MaTPUYHBIA CHHTC3,
Ienetnueckuii  kox,  ero  cBoiictBa. | Tpanckpunuus, PHK-nmomumepasa,
Tpanckpunuus — MaTpuunbii cuares PHK. | IPOMOTOp,  CIUIAWCHHI,  WHTPOH,  OK30H.
[TpuHUUTIBI TPAHCKpHUIIIMHU: | XapaKTepu30BaTh peakuuu MaTPUYHOI'O
KOMIUIEMEHTApPHOCTh, aHTHUIAPaAJICIIBHOCTbD, CUHTE3a, CBOMCTBA TI'€HETUYECKOIO KOJa.
acummeTpuuHocTh. Cospesanue mampuunvix | ONUCHIBATH STallbl TPpaHCKpUIIIUHU u
PHK 8 IVKAPUOMUHECKOU — KllemKe. TPAHCIALWY; YCTAHABIMBATh  B3aUMOCBA3b
Hexooupyiowue PHK. JleMOHCTpaluu MaTpUYHBIX PEAKIIUiA
[Moptper: H. K. Konbros. Tabmauis B KJETKe, CXeMaTH4eCKh Hu300pakaTh
u_ cxembl: «buocuHTez Oemkay, MAaTpU4HBIC  pCAKOMH  TPAHCKPpHUIIIHNM 1
«I"eHeTHYeCKU KOI» TPaHCIIALUH.
Penrate OnoJsIornyecKue 3a7a4u Ha
ornpeaeneHue MOCJIEI0OBATEIIBHOCTHU

nykieotunoB JIHK u MPHK, npumenss
3HAHUS O pEaKIHUsIX MATPUYHOTO CHUHTE3A,
TEHETUYECKOM KOJIE,

MMPUHIHUIIC KOMIVICMCHTAPHOCTU
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7.2 Cunres 6enka Tpancnsauuss w €€ J3Tanbl.  YdacTue PackpeiBath conmepkaHuME TEPMUHOB U
tpancnoptHeix PHK B OuocunHTese MOHATUI: TpaHCisius, aHTukoaoH, TPHK,
Oenka. VYcimoBus OuocuHTe3a Oerka. amuHoaumin-TPHK-cunrerasa (komaza),
KomupoBanue  amuuokucinor.  Poib nonupudocoma (momucoma).
pubocoM B OMOCHHTE3E OelKa. XapakTepru3oBaTh CBOMCTBA T'€HETUYECKOTO
JdemMoHCcTpauuu KoJa.
Tabmunpl U cxembl: «buocunres OmnuceiBaTh STalbl TpaHCIALNU u
66J'IK8.)), « eHEeTUUYECKUI KOII» CXEMATHNYCCKHN I/1306pa)KaTb MaTpUYHBIC
pEaKIuu TPAHCISIHH.
Pemarp Guonornyeckue 3a1auu
Ha omnpeaeneHue aHTukogoHoB TPHK,
MOCIEA0BATEILHOCTH AMHUHOKHUCIIOT
B MoOJIeKyae Oelika, TMpPUMEHss 3HAHUS O
peaxusax MaTPUYHOTO CUHTE3a,
T€HETUYECKOM KOJI€, IPUHIIHIIE
KOMILJIEMEHTAPHOCTH
7.3 MexaHuU3MBI Cospemennvie npedcmasieHus PackpbiBarh  colepKaHHE TEPMHUHOB U

9KCIIPCCCHUU I'CHOB

o cmpoenuu 2enog. OpraHuzanus
reHoMa y MPOKapuoT U SYKapHOT.

Perynsuust akTHBHOCTH T€HOB

y npokapuoT. ['unore3a onepona (P.
Kako0, K. MaHo).

Monekynsiprvle Mexanusmvl dKCHPECCUlU 2eHO8

v aykapuom. Ponb xpomamuna

6 pecynayuu pabomel 2eHos. Perynsuus
0OMEHHBIX TIPOIIECCOB B KIIETKE.
Knerounslii romeocTas.

MIOHATUI: OIIEPATOP, ONIEPOH,
CTPYKTYpPHBIE  TI'€HBI, IIPOMOTOD,

penpeccop.
OnuceiBaTh CTPYKTYpy F'€HOMA
MIPOKApHOT; XapaKTepu30BaTh paboty

UHAYIUOEIBHOTO U PEnpeccuOeNbHOTO
OTepOoHa.

Bb1enars cTpykTypHYIo 1
pPEryJlATOpHbIE YacTH T€Ha JYKapuoT.

CpaBHUBATh NPOLECCHI IKCIIPECCUU
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JdemoHcTpannu
Tabmuuel M cxeMmbl: «buocuHTE3
Oeika», «l'eHeTHYeCKUI KOI»

TCHOB Yy TMPOKApUOT W  JYKAPHOT.
Xapaktepu3oBarh TUIOTE3y onepoHa (.
Kaxko06, K. MaHo).

OnwuchIBaTh MEXaHU3M IOIICPKAHUS
KJICTOYHOTO TOMEOCTa3a

7.4

OcHoBBI BHUPYCOJIOTHH.
NudopmarnmonHas
Ouosorus

Bupycbl — HekierodHble (HOpPMBI JKU3HH U
obnurarHeie apa3uTel. CTPOCHHUE IPOCTHIX U
CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
Oakteprodaros.

Kuznennviti  yuxn  J[HK-codepacawux
supycos,  PHK-cooepocawux  eupycos,
baxmepuoghazos. Obpammuas
MPAHCKPUNYUS, pesepmasa, unmezpasda.
BupycHbie  3a0oiieBaHHsI ~ YeJOBEKa,
*#uBOTHBIX, pacteruit. CITNJI, COVID-

19, coumanbHble W  MEIUIIMHCKHUE

poOIeMBI.
buoungpopmamuxa: umwmezpayus u ananus
OobuUX Maccueos («bigdatay)

CMPYKMYPHLIX — OUONOSUYECKUX — OAHHBIX.
Hanomexnonoeuu 6 oOuonocuu u meouyue.
Ipoepammupyemvle @yHryuu benkos.
Cnocobvl docmasku iekapcma.
JleMoHCcTpaLun

Ioprper: /1. M. IBaHOBCKMIA.

PackpeiBaTh  conepkaHuME€ TEPMHMHOB U
IIOHATUI: BHPYC, BUPHUOH, CEPALICBUHA,

Karcumu, oOpaTHast TPAHCKPHIILINS,
PETPOBUPYCHI, OaxTepuodar, BHPYC
UMMYHOAEPUIUTA YeJIoBEeKa (BNY),
IIPUPOIHO-0YaroBble HHPEKIINU.
Xapakreprus3oBaTh BHUPYCBI,
peTpoBUpYChl M Oakrepuodaru Kax
BHYTPHUKJIIETOYHBIX I1apa3uToB

IIPOKAPHOT U DYKAPHUOT.
W3narate  runoTe3bl  3BOJIIOIMOHHOTO
MIPOUCXOKICHHS BUPYCOB.

OnuceiBaTh  MEXaHW3M  B3aUMOJICUCTBUS
BUpYyCa U KJIETKH, WH(EKIMOHHBIA BUPYCHBIN
rpouecc.

XapakTepuszoBaTh MEXaHU3MBbI
BEPTUKAJIIBHOW W TOPU3OHTAIBHOMN
nepesau BUPYCcoB; 3a00J1€BaHUS

JKUBOTHBIX M  PAcTEHUM, BBI3bIBAEMbIC
BUPYCAMMU.

Ha3wiBath BUpycHBIE 3a00€BaHNUS,
BCTPEYAIOLIUECS Y YEJIOBEKA: TPHIIIL,

54




Tabuuiel 1 cxeMbl: «[ eHETUUEeCKUIKOIY,
«Bupycsoi», «bakrepuodarm».
IMpakTnyeckas padora

((COS,I[aHI/IC MOICIIN BUpYyCa»

KIEMIEBOW  DHICPAINUT, TeNaTurT,

COVID-19, CITMNA.

Cobmro1aTh paBuIIa MOBEICHUS

B OKpYXXalolllel MPUPOJHOM cCpene, Mep
npOQUIAKTUKA PACTIPOCTPAHCHHSI BUPYCHBIX
3a0oeBaHui (B TOM YHCIIe

BUY-unpeximm)

Hroro yacos o reme 9
8 Tema « KU3HeHHBIN HUKJ KICTKI)
8.1 JKW3HEHHBIN LUK 1 Kilerounslii I1UKI, €ro nepuoasl M PackpsiBaTh  coumep:kaHME ~ TEPMHUHOB U
KIIETKH perynauus. WHrepdpaza u  MuUTO3. MOHITHIA: KJICTOYHBIA IHWKI, HHTEepda3a.
Ocob6eHHOCTH MPOIIECCOB, [lepeuncnarh nepuoOabl >KU3HEHHOTO IMKJIA
MPOTEKAIOLIUX B uHTepdase. KJIETKH M XapaKTE€pU30BaTh IMPOTEKAIOIINE B
[ToaroToBka KJIETKH K JIEJICHUIO. HHUX MTPOIIECCHI
[IpecunTeTnyeckui
(MOCTMUTOTUYECKUI), CHHTETUYECKUU U
MIOCTCUHTETHYECKUH  (IPEMUTOTHYECKUI)
nepuoasl HHTEp(dasbl.
JdemoHcTpauuu
Tabmuiel M cxembl: <«JKU3HEHHBIM UK
KJICTKH», «MHUTO3»
8.2 Marpuunslii  cUHTE3 2 Matpuunsiii cuntes JJHK — PackpbiBaTh  comepxkaHue  TEPMHUHOB U
JHK. Xpomocombl pernukanus. punrumnsr permukamuu JHK: MOHSITHM: perikanus  (penyruidKaims),

KOMILIEMEHTApPHOCTb,
IIOJIYKOHCEPBAaTUBHBINA CUHTE3,
aHTUIAPaLIEIbHOCTh. MexaHnus3m

KOMILUIEMEHTAPHOCTh, aHTUIIAPAIIIIEIbHOCTD,
JHK-nonmumepasa, reiomepa,
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perukanuu [JHK. XpomocoMmsl.
Ctpoenue xpomocoM. Ternomepsl H

TejroMepasa. XpOMOCOMHBIM Habop
KJICTKHU — KapuoTum. JurmiouaHslidi u
raruIOuIHBIN HAOOPBI XPOMOCOM.
I'omonornunsie  xpoMocombl.  IlosoBbie
XPOMOCOMBI.

JdeMoHcTpanumn

Tabmuiel M cxembl: <« JKU3HEHHBIH MK
KJIETKNY, «CTPOCHHE XPOMOCOM,
«Pemmukanmsa JJHK».

Oo6opynoBanme: CBETOBOM  MHMKPOCKOII;
MUKponpenapathl: «MUTO3 B KJIETKaxX

KOPEILKa JIyKay.
JlabopaTopnas padora

«M3yyeHne XpoOMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

peIUIMKalMOHHAs BUJIKA, XpoMocoma,
XPOMOCOMHBIN Habop, HYKJIEOCOMBI,
CECTPUHCKHME  XpOMATHU[bl,  IEHTpOMepa,
KApUOTHII, TAIUIONIHBIA U JUILIONIHBIN HA00p
XpOMOCOM,  TOMOJIOTHYHBIE  XPOMOCOMBI,
MIOJIOBBIE XPOMOCOMBI.

XapakTepu3oBaTb ~ CTPOEHHE  XPOMOCOM,

KapUOTUIIOB OPTaHNU3MOB.

Ilepeunciare npuHnuns! perukanuu JJHK
" JlaBaTh UM COJIEPIKATENIBHYIO
XapaKTEPUCTHUKY.

OnuceiBath Mexanu3M perutukarun/[HK.
Cxemaruuecku  u300paxarb  CTpOEHUE
MeTada3Hoi XPOMOCOMBEI.

Pa3nnyats XpoMOCOMBI

Ha MHKpoOIIpenapaTax u
MUKpoQoTorpapusx

8.3

Jlenenue KIETKHU
MHUTO3

Jenenne knetkn — Muto3. CTaluM MUTO3a U
MPOUCXOMSAIIME B HUX TMpouecchl. Turmbl
MHTO3a. Kapuokunes wu IIUTOKHHE3.
buonornueckoe 3HaUYCHUE MUTO34.
JleMoHCcTpaLun

Tabauubl U cxeMmbl: <«OKU3HEHHBIA LMK
KJIETKH», «CTPOEHHUE XPOMOCOM»,
«Pemmukanusa JHKY, «Murosy.

PackpsiBaTh copepkaHHEe TEPMHUHOB H
MOHATUN: MHTO3, Tpodasza, Meradasa,
aHadasa, Tenodasa, KapUOKHUHE3,
[IUTOKUHE3, BEPETECHO JeNICHUs, MeTadazHas
MJIaCTUHKA, 00p03/1a JeIeHHUS.

[Tepeunciiats MOCJICIOBATEIBHOCTh
CTa/INii MUTO3a M OMTUCHIBATH
MPOUCXOAAIINE HAa HUX ITPOLICCCHI.
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OOopynoBaHme:  CBETOBOH
MUKponpenapatsl: «MUTO3 B KIETKax

MHUKPOCKOIT;

KOpELIKa JTyKa».
JlabopaTopnas padora

«HabmroneHne MuTo3a B KJI€TKax

KOHYMKA KOpellka Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

CpaBHHMBaTh  OCOOCHHOCTHM  IPOTEKAHUS
MHTO3a B PACTUTCIBHBIX W IKMBOTHBIX
KJIETKaX.
OOBsCHATD
MHUTO3A.

OHOJIOTUYECKHAIT  CMBICIT

Paznuuarths ctaguu MUTO3a

Ha MHKpoOIpernapatax U

MuKpodoTorpadmsx
8.4 Perymsmus 1 Perymsmus MUTOTHYECKOTO UK PackpbiBaTh  conepkaHue TEPMHUHOB U
JKU3HEHHOTO  IMKJA knetku.  IIporpamMmupyemas  KjeTouHas | HOHSTHIL: ariomnros, nposudepaus,
KJIETOK rubesb — arnonTo3. nuddepeHImpoBKa.
Kierounoe sapo, XpOMOCOMBHI, XapakTepu3oBarh peryranuto
QYHKIIMOHATbHAS TCHOMHKA. MUTOTHYECKOTO LMKJIa KJIETKH.
Mexanuz bl nponugepayuu, | OOBICHATH  OHONOTUYECKUN  CMBICI
ouggepenyuposku, cmapenus u  eubenu | 33NPOrPAMMHPOBAHHON KIIETOYHOH
KJIeMOK. «ugposas KllemKax» — | rubenu — aronTosa.
Guoungopmamuueckue MmoOenu | YCTaHaBIMBaTh  B3aUMOCBSI3b  MEXKIY
YHKYUOHUPOBAHUS KIEMKIL. TOMEOCTa30M KJIETOK U UX THOEIbI0
JleMoHCcTpaLun
Tabmuiel M cxembl: <«JKU3HEHHBIM UK
KIeTKN», «CTpOeHUE XPOMOCOM,
«Pemmukanusa JJHKY, «Muto3y
Hroro gacoB o reme 6

9

Tema « CTPOEHUE U ®YHKIIUN OPI"AHU3MOB»

9.1

OpranusMm Kak
nenoe

€ANHOC

1

buosnorunueckoe pasHooOpasue
opranu3MoB. O THOKJICTOYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC

PackpsIBaTh copepkaHne TEPMUHOB U

MOHATUN: OPraHu3M, OpraH, OpraHesuIbl,

cUcTeMa OpraHoB, arnmapar,
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OpIaHU3MBI.
Oco0eHHOCTH CTPOEHUS U
JKU3HEJEATENIbHOCTU OJITHOKJIETOYHBIX
OpPIraHU3MOB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBHI,

OJIHOKJIETOYHbIE BOJIOPOCIIH, apyrue
npotuctel.  KonoHuanbHble — OpraHU3MBI.
B3auMocBsi3p  yacTeli = MHOTOKJIETOYHOI'O
opranuzMa. TkaHM, OpraHbl M CHUCTEMbI
opraHoB. OpraHusmM Kak eJIMHOE IIeJIoe.
I'omeocras.

JdeMmoHcTpanumn

Tabmuubl  u  cxembl: «OJHOKIETOYHBIE
BOJIOPOCIH, «MHOTOKJIETOYHbIE
BOZIOpOCINY, «bakTepun»,

«IIpocreiimmey»,  «OpraHel  IIBETKOBBIX
pacTeHun», «Cucrembl OpraHoB

MTO3BOHOYHBIX KHUBOTHBIXY,
«BHyTpeHHEe cTpoeHHEe HACEKOMBIX ).
Oo6opynoBanme: CBETOBOI
MHUKPOCKOIT; MUKPOTIPETIapaThl
OJIHOKJICTOYHBIX ~ OPTraHU3MOB;  JKUBBIC
OK3EMILISAPEI KOMHATHBIX pacTeHui;
repOapuu pacTeHWA  Pa3HBIX OTJICIIOB;
BJIQYKHBIE IIPEITapaThl

JKHUBOTHBIX

byHKIMOHATIBHAS ~ CHUCTEMa,  T'OMEOCTas.
[lepeuncasTh CTPYKTYpHO-
(byHKIMOHATIBHBIE YACTH

OJTHOKJIETOYHBIX, KOJIOHHAJIbHBIX,
MHOTOKJIETOYHBIX W MHOTOTKAaHEBBIX
OpTaHHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUST W  JKU3HEACATEIBHOCTU

OJHOKJICTOYHBIX OPraHnu3MOB,

KOJOHHAJIbHBIX, MHOI'OKJIECTOYHBIX u
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTh MEXy co0oii

OJHOKJICTOYHBIC, KOJIOHHAJIbHBIC,
MHOI'OKJICTOYHBIC u MHOI'OTKaHCBbIC
OpTraHNU3MBbI

58




9.2 Tkanu pacteHuit Tkanm pacrenuit. Tunbel pacTuTenpHbIX | PackpbiBaTh  coAep:KaHUE TEPMUHOB U
TKaHel:  oOpa3zoBaTesbHAs, MOKPOBHAs, | MOHATUH: TKaHb, OSMHUJAEPMUC, MPOOKa,
MIPOBO/AILAs, OCHOBHAS, KOpKa, Jy0, JpeBecHHa, JpEBECHHHbBIC
Mexanndeckas. (OCOOGHHOCTH CTPOCHUS, BOJIOKHA, JYyOSIHbIE BOJIOKHA, COCY/IbI,
GbyHKIIMIT W pacmojioKeHusi TKaHe B KaMEHUCTBIE KIIETKH.
OpraHax pacTeHUU. XapakTeprus3oBaTh THUIIBI PacCTUTENBHBIX
JleMOHCTpaLUH TKaHEM: oOpa3oBaresnbHasl, MOKPOBHASI,
TabauIbl U CXEMBI: MpOBOJSIIAsA,  OCHOBHAas,  MEXAaHUYECKas;
«Tkanu pacrenuit», «Opranbl IBETKOBBIX IEPEYUCIIATH  OCOOCHHOCTH HX CTPOCHUS U
pactenui»,  «KOpHEBBIE  CHUCTEMBI», BBIIOJIHAEMBIE QYHKIIUH
«CTpoeHue cTedsi»,
«Ctpoenue JIMCTOBOM MIJTACTUHKW.
OO0opynoBaHue:  >KUBBIE  DK3EMILUISPHI
KOMHATHBIX PaCTEHUI; CBETOBOM
MHKPOCKOIT; MUKPOTIIpEnapaThl TKAHEH.
JlabopaTopnas padora
«3y4yeHne TkaHEeN pacTEHUI»

9.3 TkaHM KUBOTHBIX H TkaHu JKMBOTHBIX M 4YeNOBEKa. THIIBI PackpeiBath comepxaHue TEPMHUHOB U

YCII0BEKa

’KMBOTHBIX TKAHEH: dIUTEINAIbHAS,
COC/IMHUTENbHAS,  MBIIICYHAS,
OcobeHHOCTH ~ CTpoeHHs,  (YHKUIUH
pPacnoJIOKEHUsI TKAHEW B OpraHax
’KUBOTHBIX U YEJIOBEKA.

JdeMoHcTpanuu

Ta6muip! 1 cxeMbl: «Tkanu
KHBOTHBIX», «CKeIeT yenoBeKay,

((HI/IH_leBapI/ITeJIbHaSI CuUcreMmay,

HEepBHasl.

u

MOHATUI: SMUTEINN, CEKPET, MBIIICYHbIE
BOJIOKHA, HEMPOH, HEHPOTJIHS.
XapakTepu3oBaTh  TKaHM  JKMBOTHBIX U
YenoBeKa: DSIHUTSIHaIbHas, COCOUHUTEIbHAs,
MBIIICUHAS, HEpBHas; MEPEUUCIATh
OCOOEHHOCTH WX CTPOCHHUSI U BBITIOJHSICMBIC

byHKIMHA
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((KpOBeHOCHaSI CcucTreMmay»,
«I[BIX&TGJ'IBH&H CHUCTCMa», ((HepBHaH

CUCTEMAY, «Koxa, «MpleyHas
CHUCTEMay.
O0OopynoBaHue:  CBETOBOM  MMKPOCKOIL,

MHUKpOIIpenaparsl TKaHEu.
JlabopaTopHas padora
«M3yueHune TkaHen KUBOTHBIX»

9.4

Oprassl.
OpraHoB

CucreMnl

OpFaHLI. BereratuBHbie n
ICHCPATHBHLIC OPraHbl paCTCHHﬁ.
OpFaHI)I 1 CUCTEMBI OpTraHOB
JKHBOTHBIX M  4YCJIOBCKA. q)}/HKIII/H/I
OpTraHOB U CUCTEM OpPT'aHOB.

JdemoHcTpauuu
Tabaune! u cxembl: «Opraibl IBETKOBBIX
pacteHnii»,  «KopHeBble  CHUCTEMBI»,

«CTpoeHue cTeds»,

«CTpoeHue JUCTOBOM MIACTUHKNY,
«Ckener 4enoBeKay,

«[IumeBapuTenpHas cucTeMa,
«KpoBeHocHas cuctemay,

«/IpIxaTenbHas cucreMay,

«BwimenurenpHas  cuctema»,  «HepBHas
cucreMay, « JHAOKPHUHHAS CHCTEMAY.
OOopynoBaHue:  KUBbIE  IK3EMILISIPHI
KOMHATHBIX PaCTCHUI; TepOapuun

pacTeHuil pa3HBIX OT/IEJTIOB; CKEIEThI

PackpeiBaTh  comep)kaHHME  TEPMHHOB |
MOHSATUI: OpraH, KOpPEHb, IOOEr, IBETOK,
IJIOZA, CEMs, TIIOJIOBBIE JKCJIE3bI, ITOJIOBBIC
MIPOTOKH, KOIYJISATUBHBIE OPraHbl, CHCTEMbI

OpTraHoB.
XapakTepu3oBarh BEreTaTUBHbBIE u
Te€HEpATUBHBIE OpraHbl pacTeHuid,

COMATUYECKUE M  PETYJIATOPHBIE  OpraHsbl
JKUBOTHBIX; TIEPEUUCIIATh OCOOEHHOCTH UX
CTPOCHHST M BBINOJHSAEMble  (YHKIIHU.
VYcranaBiuBaTh B3aUMOCBSI3H MEeXy
CTPOEHUEM OPraHOB U UX (PYHKLIHUSMHU.
Pasnuuate BUABI TKaHEW, OpraHbl H
CUCTEMBl OpPraHoB, B TOM  4YHUCJE
YeJI0BEKa, Ha MHKpOIIpenaparax,
BJIQXHBIX IIpernapaTtax, TrepOapusix u
MukpodoTorpadusx, Tabauiax, MoaeIIX

U MyJIsKax
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IIO3BOHOYHBIX,; KOJUJICKIINH 0ECII03BOHOYHBIX
KMBOTHBIX; BJIQXXHBIC ITPEIIapaTbl XHMBOTHBIX,
CKCJICT

4eJI0BEKa.
JlabopaTopnas padora

((I/I3yquI/Ie OpraHoB OBCTKOBOI'O

pacTCHUA»

9.5

Omnopa  Tena
OpraHu3MOB

Omnopa tena opranu3moB. Kapkac pacteHwmid.
Ckenetsl OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX KUBOTHBIX.

HapyxHbIIl 1 BHyTPEHHUH CKEJIET.

CrtpoeHre ¥ TUTIBI COETMHEHHST KOCTEH.
JdemoHcTpauuu

Tabaunel u cxeMbl: «CTpoeHHE CTEOIA»,
«CTpoeHHe  JHCTOBOM  TUTACTHHKNY,
«Ckenmer 4yenoBeka». (OOopynoBaHmue:
CKeJIETHI MTO3BOHOYHBIX; BII&KHBIC
MpenapaTbDKUBOTHBIX; CKEJIET YeJIOBEKa,
PakOBHHBI ~ MOJUTIOCKOB;  KOJUICKIIHH
HACEKOMBIX, HTJIOKOKHIX

PackpeiBaTh  cojepkaHue  TEPMHHOB U
MOHSTUM: OINOpPHBIE CHUCTEMbI, OOOJIOUKH
KJIIETKH, GUOPHUILIBI, KapKac, Hapy>KHBIN CKEJIET
(XUTUHOBBI  TOKPOB), TUJIPOCTATUUYECKUM
CKEJIET, BHYTPEHHUN CKEJIET, KOCTH (JJIMHHBIE,
KOPOTKHE, IIJIOCKHE), COEIMHEHUs KOCTeH,
HEMNOJIBUKHBIE (IIBbI),

MOJIYNIOJIBUKHBIE, TOJABIMKHBIE (CYCTaBhbl),
OTJeNbl CKeJleTa IO3BOHOYHBIX >KMBOTHBIX:
yepen, OceBOM  ckeneT  (MO3BOHOYHMK,
rpyJaHas KJIeTKa, XOp/a), nosica KOHEUHOCTeH,
CBOOO/THbIE KOHEYHOCTH.

OnucelBaTe HapyXHbBIH U  BHYTPEHHUH
CKEJIEThl KUBOTHBIX, CTPOEHUE U THIIbI
COEIMHEHUS KOCTEMN.

VYcTaHaBiuBaTh ~ B3aMMOCBS3M  MEXAY
CTPOEHHUEM OIOPHBIX CUCTEM U UX

(GYHKIUSIMU B OpraHU3ME.
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CpaBHI/IBaTB CTPOCHUEC OIIOPHBIX CUCTEM
paCTeHI/Iﬁ M JKMBOTHBIX

9.6 [IBrxeHune [BrxeHune OpraHu3MOB. JBwxenne | PackpeiBaThb  colxepKaHME  TEPMUHOB U
OpraHHU3MOB OJTHOKJICTOYHBIX OpPTraHU3MOB: aMEOOHMIHOE, | MOHATHIL: JIBYDKEHUE, JIBUTATEIIbHBIC
KT'YTUKOBOE, pEeCHUYHOE. JIBI>KeHHe | OpraHesuibl, JBIO)KEHUE MPOCTEUIIINX
MHOTOKJICTOYHBIX pacTeHUi: Tpomm3Mmbl U | (aMEOOMIHOE,  IKI'YTHKOBOE,  PECHHYHOE),
HACTHH. JIBUKEHHE pACTeHUIl (TpOMHU3MBI, HACTHUH),
JIBuKeHre MHOTOKJIETOUHBIX MBIILIEYHBIE ~ CHCTEMbl  (COKpaTUTEIbHbIC
JKUBOTHBIX U 4YEJIOBEKAa: MBIIIEYHAs CUCTEMA. | BOJIOKOHIIA, KOXXHO-MYCKYJIBHBIH  MEIIOK,
Pednexc. CkeneTHple MBIIIIIBIN X padoTa. CKEJIeTHasi MyCKyJiaTypa), CKeJIeTHas MBbIIIIa
JleMoHCTpaIUn (MbIIIEYHOE BOJIOKHO, MuopudpuIa),
Tabmumer  w  cxembl: «OJMHOKIETOYHBIC | BBICIINE JBUTATEIbHBIC IEHTPHI, pAOOTaMBbIIIIII
Boiopociny, «IIpocreiiue», (mBuUraTenbHas, COMaTHYecKas), MBIIICYHOE
«Ctpoenne  MpIIIE»,  «MbloeyHas YTOMJICHHE.
cucreMa XapakTepu3oBarth BU/IBI JIBUKCHUS
OJTHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpTaHU3MOB.
OnuceiBaTh CKEJETHBIC MBIIIBI W UX
pabory.
YcTaHaBIMBaTh ~ B3aUMOCBSI3b  MEXKIY
CTPOCHHEM OMOPHBIX CUCTEM U
JBHKEHUSIMU OPTaHU3MOB
9.7 [TuTanue OpraHu3MoB [Tutanue opranu3moB. Ilornomnienne Bosl, PackpbiBaTh ~ cojepXkaHME€  TEPMHHOB U

YTJICKUCIIOTrO rasa n MHUHEPAIBbHBIX
BCIICCTB paCTCHUAMMU.

IIuTanue >KUBOTHBIX.

TTOHSITHH: IIUTaHUE, MUIICBAPCHUC,
MUIICBAPUTCIIBHBIC BAKYOJIN, KUIIICYHAA

M0JIOCTb, TUIIIEBApUTENIbHAS TPYOKa,
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BHyTpunosoctHoe ¥ BHYTPUKIETOYHOE

nuieBapenue.  IluraHue  NO3BOHOYHBIX
KHUBOTHBIX. OTzmenbl  NUIIEBAPUTEIBHOIO
TpaKTa.

[TuimeBapuTenbHbIe AKeJIe3Bl.
[TumeBapuTenbHas  cucTeMa  4YesIOBEKa.
JleMoHCTpaLuu

TaOauIbl U CXEMBI:

«KHIIIeYHOIOIOCTHEICY,

«[InmeBapurenbHas  cuctema»,  «Cxema
IIATAHUS PACTEHUI.

OOopynoBaHue:  KUBBIE  SK3EMILUISPHI
KOMHATHBIX PACTEHHU; O00OpYAOBAHHE ISt
JIEMOHCTpPAIIMU TTOYBEHHOTO M BO3AYIIHOTO

MUIEBAPUTEIIbHBIN TPaxT,
[ULLEBAPUTEIbHbIE JKEJe3bl,
[TUAILEBAPUTEIBLHBIE COKH.

XapakTepu3oBaTb ~ IIMTAHUE  JKUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOYHOE

MUIIeBapEHUE.

Pasnmuyarh Ha uM300paxeHHSIX —(cxemax,
TaONIHUIAX, MYJISKaX ) OTEJIBI
MUIICBAPUTEITHHOTO TpakTa u
MUIIECBAPUTEIIBHYID ~ CHUCTEMY  YellOBEKa.
VYcranaBiauBaTh B3aHMOCBSI3H MEXTY

CTPOCHHUECM OPIraHOB ITUIICBAPCHUA

MUTaHUS pacTeHui, pacIuenacHus
Kpaxmasa 1 OelKoB
noJ AercTBueM GepMEHTOB
9.8 | JIpixaHue OpraHu3MOB [bixanue OpPraHU3MOB. Jbixanue PackpeiBaTh  conepkaHue  TEPMHHOB  H
pacTeHui. [pixanue JKAUBOTHBIX. MOHATUM:  AbIxaHue, 1uddy3us, KoxKHOe

Huddy3us ra3oB dyepe3 IMOBEPXHOCTb
kieTku. KokHoe JpixaHue.

JpixatenpHas TOBEPXHOCTh. JKabGepHoe u
JNEroyHoe JbIXxaHue. J[pIxaHue MO3BOHOYHBIX
KUBOTHBIX M YEJOBEKa. OBOJIOIMOHHOE
YCIIOKHEHUE CTPOCHMUSI IETKUX TMO3BOHOYHBIX
KUBOTHBIX.

JlpIxarenpHas cucTeMa 4eaoBeKa.

JIbIXaHWE€, OpraHbl JIbIXaHUs, JbIXaTeJIbHbIE
JIBUOKEHUS, JIbIXaTEIbHBIN LIEHTP, JIETOYHBIE
00BEMBI, )KU3HEHHAS EMKOCTD JIETKUX.
XapakTepu3oBaTh  JIbIXaHUE  PACTEHHUI;
JIbIXaHUE KUBOTHBIX U YEJIOBEKA.

OnuchIBaTh 3BOJIIOIIMOHHOE

YCI0KHEHUE CTPOCHUS JIETKUX

63




MexaHu3M BEHTWIALMU JETKUX Yy NOTUL U
MJICKOMUTAIOIIMX.  Perynsius  JabIxaHusl.
JlprxaTeapbHbIe 00BEMBI.

JdemoHcTpanuu

Tabmuiel M cxembl:  «/lpIxaTenbHas
CHCTEMAa.

O0opynoBanme: o0OopyaoBaHUE IS
JIEMOHCTPAIIMH OIIBITOB

10 U3MEPEHUIO KU3ZHECHHOU EMKOCTH

HéFKI/IX, MEXaHHu3Ma JAbIXaTCJIIbHBIX

IBIDKCHUN

IIO3BOHOYHBIX KMBOTHBIX.

Paznuuate Ha u300paxkeHusx (cxemax,
TaOIUIaX, MYJISDKAxX) BIXaTeIbHYIO CUCTEMY
4eJI0BEKa.

OnuceiBaTh MEXAHU3M BEHTUJISALIUMY JIETKUX
y HITHUI] u MJIEKOTIUTAIOLIUX.
VcranaBnuBaTh — B3aMMOCBSI3M  MEXKAY
CTPOCGHHUEM OpraHoOB JIbIXaHUS U HUX
(YHKIUSAMHU B OpraHUu3Me

9.9

TpancnopT BemiecTs y
OpraHU3MOB

TpaHcropT BemIeCTB y  OpPraHU3MOB.
TpaHCIOPTHBIE ~ CHUCTEMBI  PACTCHHM.
TpancmopT BemeCTB Yy  KHUBOTHBIX.
KpoBeHocHas cucteMa u e€ opraHsl.
KpoBeHocHas  cucrema  MO3BOHOYHBIX
JKUBOTHBIX U 4yenoBeka. Cepire,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru
KpOBOOOpaIeHusl. DBOJTIOIIMOHHBIE
YCIIOKHEHUS  CTPOCHHUS  KPOBEHOCHOM
CHCTEMBI MTO3BOHOYHBIX KUBOTHBIX.

Pabora cepara u e€ perymsius.

JdeMoHcTpanuu
Tabaune! u cxembl: «Opraibl BETKOBBIX
pacteHuii»,  «KopHeBble  CHUCTEMBI»,

«Ctpoenue cTedisy,
«CTpoeHue JUCTOBOU MIACTUHKI,

PackpbiBaTh copep)kaHue TEPMHHOB U
MOHATHIL: TPAHCTIOPT BEILECTB, TPAHCIIOPT y
pacTeHuii, KPOBEHOCHAsI cucreMa
JKUBOTHBIX, KpOBb, IIIa3Ma, (HOpMEHHbIE
HJIEMEHTHI,

KpOBOOOpaIieHue, Kpyru

KpOBOOOpAIIIEHUs,  CEepJACYHBIH  IMKII,
mumdooObpalieHue, muma,
auM@aTUYecKue cocyabl, TUM(paTHUECKUE
y3JIbl, BHYTPEHHSS Cpejla OpraHu3ma.
XapakTepru3oBaTh TPAHCIIOPT BEHIECTB Y
pacTeHui 1 OECTI0O3BOHOYHBIX

KUBOTHBIX.

OnucelBaTb  KPOBEHOCHYIO  CHCTEMY

JKNBOTHBIX U YCJIOBCKA.
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«KpOBeHOCHaﬂ CcucTreMmay»,
((KpOBeHOCHBIe CHUCTCMbI ITIO3BOHOYHLBIX
KHUBOTHBIX)»

Pasnmuyare Ha wm300paxeHHsX (cxemax,
TabnuIax, MyJasDKax) KpPOBEHOCHYH U
TMM(ATHIECKYIO CHCTEMY YEIIOBEKa.
YcraHaBimBaTh B3aUMOCBSI3H

MEXTy CTPOSHUEM OPTraHOB
KpOBOOOpaIieHus U UX QyHKIIUIMU

B OpraHu3Me

9.10

Brigenenue
OpraHu3MOB

y

Beinenenne y opraHusmoB. BeiieneHue y
pacTteHui.  Bplgenenue y  JKHMBOTHBIX.
CokpaTuTelbHbIe BaKYOJIU. Opransl
BblieneHUs.  DuibTpanus, Ccekpeuus Hu
oOpaTHOE BcachlBaHME KakK MEXaHU3MBbI
paboThl opraHoB BbiiesieHHs. CBsI3b MOJOCTH
Te€Jla C KPOBEHOCHOM W BBIICIUTEIbHOU
CUCTEMaMH.

Beigenenue 'y MO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. [louknu. Ctpoenne u

(bYyHKLIIMOHUPOBAaHUE HepoHa.
OOpa3zoBaHne MOYM y YEJIOBEKa.
JdemoHcTpauuu

Tabmunpl U cxeMbl: «BplmenurensHas
CUCTEMAa

PackpeiBaTh cojepkaHue TEPMHHOB W
MOHSTHUI: BBIJCIICHUE, TYTTALUs, JTUCTONA,
COKpPATUTENIbHbIE BaKyoJlH, U3BUTHIC
KaHaJbIbl, 3BE314aThIC

KJIETKH,  BBIJCJIUTEIbHBIE  TPYOOUKH,
MaJIbIIUTUEBBI cocyapl, IIOYKH,
MOYETOYHUK, MOUYEBOI Iy3bIpb, HE(DPOH,
Moua.

XapakTepu3oBaTh IMPOLECC BBIIEICHUS Y
pacTeHUH U KUBOTHBIX.

Pasnmuuyare Ha wm300paxeHHsX (cxemax,
TabMUIaxX,  MYJSDKaXx)  BBIICIUTEIBHYIO
CHCTEMY YEJIOBEKa.

OmnuchIBaTh MEXaHU3M

(GyHKIMOHMpPOBaHUS ~ HedpoHa;  MpoIEcC
o0pa3oBaHUs MOYH.

VYcraHaBimMBaTh B3aUMOCBSI3H

MEXJIYy  CTPOCHHEM  OpraHoB

BBIJICTICHUS 1 X QYHKIHSIMHU

B OpraHusme
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9.11 | 3ammra y OpraHu3mMoB 3ammura y opraHu3MoB. 3aiura PackpeiBath  colIepKaHHE TEPMHHOB U
Y OJHOKJETOYHBIX OpraHu3MoB. CrHopsbl MOHSTHI: ~ Karcyna, 3HAOCIOpa, IHUCTa,
OakTepuii ¥ UCTHI IPOCTEHIINX. KYTHKYJIa, CpEelICTBAa MAaCCHMBHOW 3allUTHI,
3ammTa 'y MHOTOKJIETOYHBIX pacTeHui. | CPCACTBA XUMHYECKOM 3allUThl, KOXKHBIE
Kyrukyna.  CpencTBa  maccuBHOM W | IIOKPOBBI, HMMYHHTET, HMMYHHAsI CHCTEMA,
XUMHUYECKOH 3amuThl. OUTOHIINILI. AHTHUI'CH, aHTUTCJIO.
3ammra 'y  MHOTOKJIETOYHBIX XapakTepu30BaTh BU/Ibl 3ALUTHI
’KHBOTHBIX. IIOKPOBBI U HIX y OJHOKJETOYHBIX W MHOI'OKJIETOYHBIX
IIPOM3BOJHBIE. 3aluTa OpraHu3Ma OT OpPraHU3MOB.
GonesHeit. IMMyHHas cuctema OnucelBaTb  CTPOCHHE  KOXKHBIX
gyenoBeka. Kierouneli W rymopanbHbli | [TOKPOBOB M HX IIPOU3BOJHBIX.
MMMyHHUTET. BpoxnéHHbIi 1 mpuobpeTénnpri | Pasnumdare  Ha M300paxeHMsX — (cXxemax,
cnenupuyecKuit MMMYHUTET. Teopus | TAOIMI@X, MyIsKax) OpraHbl HMMMYHHOM
KJIOHAIIbHO- CEJeKTUBHOro nMmyHutera (I1. | CUCTCMbI HCJIOBCKA.
BSpmux,d.M. Beprer, C. Toxerasa). VYcraHaBnuBaTh — B3aMMOCBSI3M  MEXKAY
BocnanuTenbHble OTBETHI OPraHU3MOB. CTPOCHHCM  OpPraHOB  3allMTRI H  HX
Posb BpOXKAEHHOTO UMMYHUTETA (yHKIHSIME B OpraHu3Me
B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHU.
JdemoHcTpauuu
Tabnuubl u cxemsl: «Koxay,
«UmmynuTeT», «CtpoeHue cTeds»,
«CTpoeHHe JTUCTOBOM IIIACTUHKN

9.12 | Pazgpaxumocts u Pa3ipakuMoCTh M PeryIsius PackpeiBaTh  cozmep)kaHME€ TEPMHUHOB U

perymsus
Yy OPTaHU3MOB

y opraHu3moB. Pa3apaxxuMocTts y
OJIHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3npaxxumMocTh U perynsius

MOHATUI:  Pa3gpPa)KUMOCTb,  PETYJIALMS,
TaKCHUCHI, POCTOBBIE BEI[ECTBA
(aykCUHBI), HEpBHAs CUCTEMA,
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y pacteHuid. PocTtoBbpie BemiectBa M MX
3HAaYEHUE.

HepBHas  cucrema u  pedrexTopHas
perynsanus y ;kuBOTHbIX. HepBHas cuctema u
e€ oTnensl. DBOJIOIUOHHOE YCIOKHEHUE
CTPOCHUSI HEPBHOM CHCTEMBl y >KMBOTHBIX.
Otaensl TOIOBHOTO MO3Ta MO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u peduiekropHas qyra.
besycioBHbIE U yCIOBHBIE pE(ICKCHI.
['ymopanbHast perynsauus u

SHAOKPUHHAS CHCTeMa J>KUBOTHBIX U
YyesloBeKa. Kenesbl SHJIOKPUHHOMN
CUCTEeMBl M HX TOpPMOHBL J[leiicTBue
FOPMOHOB. B3auMOCBA3b HEpPBHOH W
SHJIOKPUHHOM  CHCTEM. I'unoramamo-
runogusapHas cuctema.

JdemoHcTpauuu
Hoptper: U. I1. I1aBnos. Tabauibl u
CXEMBI: «CtpoeHue TUAPBI»,

«CTpoeHue TiaHapum,

«BHyTpeHHee  CTpOE€HHE  JOKIEBOTO
yepBs», «HepBHas cucrema pioy,
«HepBHas cuctema JIATYIIK,

«HepBHas cucrtema

npecMbIKatomuxcs», «HepsHas

pedexTopHast perymsus, peduiexc,
pediekTopHas  ayra, HEepeaHHl  MO3T,
MPOMEXKYTOUHBIM  MO3r, CPEAHUH  MO3T,

MO3KEUOK, MIPOJIOITOBATHIM MO3T,
BEreTaTUBHAS HEpBHas CUCTEMa,
ryMmopasibHas perysius, TOPMOHBI,
SHIOKPUHHAS cucTema, TUIOTaIaMo-

runodusapHasi CUCTEMA.
XapakTepu3oBaTh  pa3apPaXKUMOCTb Yy

OJHOKJICTOYHBIX OpTraHru3MoOB u
pedIEKTOPHYIO PETYIISIIIO
Y )KUBOTHBIX.

Pasnmuuyare Ha  um300paxkeHusx — (cxemax,
Tabyuax, MyJsbKax) HEPBHYIO CUCTEMY M €€
OTJIEIIbI; OTJIETIBI TOJIOBHOT'O Mo3ra
MMO3BOHOYHBIX )KMBOTHBIX.

OnuceiBaTh TYMOPAJIbHYIO PETYJISLUI0 Y
JKUBOTHBIX.

Pasnmuyare Ha wu300pakeHUsX (cxemax,
Tabinnax, MyJIsKax) SHJOKPUHHYIO
CHUCTEMY KMBOTHBIX U YEJIOBEKa.

HaspiBath xene3bl 3HAOKPUHHOW CHCTEMBI
YeNIOBEeKa U BhIpadaThIBa€MbICIMH TOPMOHBI.
OnuceiBaTh AEHCTBUE TOPMOHOB.

YcTaHaBiIuBaTh B3aMOCBA3U MCKIY

CTPOEHHEM OpPraHOB HEPBHOU U
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cucreMa  nTuny, «HepBHas  cucremMa | SHAOKPUHHOW CHCTeM M UX (YHKIHSIMU B
wiekonuTaommxy»,  «HepBHas  cucrema | opraHusme.
4eJIoBeKay, « JHJOKPHHHAS CHCTEMay, XapakTepHu30BaTh HBOJIIOLIMOHHOE
«Pednexcy. YCIOXKHEHHE  CTPOCHHUS  HEPBHOH
OGopyaoBaHHe: MOJIEIN TOJIOBHOIOMO3Ia CHCTCMBI y JKUBOTHBIX
Pa3IUYHBIX )KUBOTHBIX
Hroro yacos mo teme 17
10. Tema «PASMHOKEHUE U PABBUTUE OPI"AHU3MOB»
10.1 | @opmer  pazMHOXEHHS |1 @opMBI  Pa3MHOXKEHHUS  OPTaHU3MOB: PackpeiBaTh  cozepkaHHE ~ TEPMHHOB |
OpraHu3MOB Oecnosoe (BKJIOYask BEreTaTUBHOE) MU MOHATUI: Pa3MHOXKEHHUE, IPOCTOC JICJICHUE,
nojioBoe. Bujpl 6ecnionoro MOYKOBAHMUE,  CHOPYJISIHS,  BEreTaTUBHOC
Pa3MHOKCHUS: IIOYKOBaHHE, pasMHOXEHHUe, (pparMeHTanus, KJIOHUPOBAHHUE,
CHOPYIIALHS, bparmeHTanms, raMeThl, CIIepMaTO30M /]| (criepmuit),
KJIOHUPOBAHHE. SHIEKIICTKA, 3UT0Ta, KOHBIOTAIINSI.
JdeMoHcTpanuu [Tepeuncnsate ocobeHHOCTH Oecmojoro u
Tabmumpl  m cxemsl:  «BereraTnBHOE MI0JIOBOTO pPa3sMHOXEHHUs OpPTraHU3MOB.
pasMHOXKeHue»,  «Tumbsl  Gecrosoro XapakTepu3oBaTh  CYIIHOCTh U (HOpMBI
Pa3sMHOXKEHHUSN, «Pa3MHOKeHHne Oecrojoro  pasMHOXKEHHS  OpPraHU3MOB;
XJIaMUIOMOHA/IBI, «PazMHOXEHHNE Ouosoruyeckoe 3Ha4YeHUe 6ecrosoro
IBTJICHBIY, «Pa3MHOXKEHHE THAPBD» Pa3MHOKECHHSI.
Paznuuats cropy KaK
CTeTHATH3UPOBAHHYIO KJIETKY,
npeIHa3HAuYeHHYIO TSt Oecronoro
pasMHOXKEHHS, U  CIOpPBl  OaKTepHi.

OOBACHATH IPEUMYILIECTBA ITOJIOBOTO
Pa3MHOKEHHUSI HaJT OECTIOBIM.
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PaCKpBIBaTB POJIb KIIOHUPOBAHUA
B CCJICKIIMH M CEJIbCKOM XO3SHCTBE

10.2

ITonoBoe
pa3MHOKEHUE.
Metios

[TonoBoe pazmuoxenue. [1onoBwie

KJIEeTKM, uian rameThl. Meno3. Cragumn

Meiio3a. [loBenenue xpoMmocoM

B Meito3e. Kpoccunrosep.
buonornyecknii  cMBICI  MeHoO3a U
MOJIOBOTO mporecca. Melo3 u  ero
MECTO B JKH3HCHHOM LIUKIIE
OpraHU3MOB.

JleMoHCTpaLuu

Tabuuikl U cxeMbl: «Meho3y,
«XpOMOCOMBI»

PackpbiBaTh copepkaHue TEPMHHOB U
MOHSTHH: Meii03, OMBAJIEHTHI,

KpOCCHHT'OBEP, HWHTCPKHUHES,
HC3aBUCHUMOC pacrpeaciIiCHUC,
KPOCCHHI'OBED.

Paznuuate Ha  m300paxkeHusx  (cxemax,
TabnMIax) W MUKpOIpernaparax 3penble
MOJIOBBIE KJIETKHM MJICKONMUTAIOIIUX M OPraHbl
Pa3MHOXEHUS BBICIITUX PACTEHUMN.
PackpsiBath CYLIHOCTb Meno3a,
XapakTepu30BaTb  €ro  OT/ACIIbHBIE
CTaJIuU.

Onpenenars MeCTO Meiio3a

B OKHW3HEHHBIX LHUKJIAX pPa3JIMYHbIX

OpPTaHU3MOB.
OOBACHATE  OHMONOTMYECKHH  CMBICT
KPOCCHHTOBEpA, OITNCHIBATH ero
MEXaHH3M.

CpaBHuBaTh MeHO3 C  MHTO30M;
pa3IMyaTh OTICIIBHBIC X CTaIHH

HAa MHKpoONpernaparax W H300pakeHHUSIX
(cxemax, Tabnumax).

PackpeiBaTh HBOIOIIMOHHOE 3HAYCHHE
MTOJIOBOTO Pa3MHOKEHUST OPTAaHU3MOB
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10.3 I'amerorenes. IIpen3aponblieBoe pa3BUTHE. PackpslBaTh  conepikaHue  TEPMUHOB U
O0pa3zoBanue u ['ameTtorenes y JkuBOTHbIX. [losmoBble NOHATUI:  TraMeToreHe3,  CIIEPMaTOreHE3,
pasBUTHE  TOJIOBBIX xene3pl. OOpa3zoBaHMe€ U pa3BUTHE OOIeHe3, CEMEHHUKU, SUYHUKH,
KJIETOK nojoBbIX  Kietok. CnepmaroreHes U CIIepMaTOrOHUH, CIIEpMAaTOLUTHI,

ooreHe3. CrTpoeHHE THOJOBBIX KJETOK. crepMaTUbl,  CIEpMAaTO30M[bl, OOI'OHUH,
OmionoTBOpeHHe U 3MOpPUOHAIBHOE OOLUTBHI, IOJIIPHBIE TEIbLIA,

pasBuUTHE KHMBOTHBIX. CriocoOsl ARLEKIIEeTKA, aKpocoMa.

OIJIOJOTBOPEHUS: HapyKHOE, BHYTPEHHEE. [lepeuncnsaTh craguu raMeToreHesa y
[TapTeHorenes. KUBOTHBIX.

JleMoHCTpanuu OnuceiBaTh IpoOLECC T'AMETOrEeHEe3a U €ro
TaOnuubl u cxembl: «l"ameTorenes», MIEPUOJIBI, CTPOCHHUE MOJIOBBIX

«CtpoeHue SHIECKIETKH U KJIETOK.

CIepMaTO30H1a». Pa3znuyarh ocoO0eHHOCTH criepMaToreHesa u
OOopynoBaHmMe:  CBETOBOM  MHKPOCKOI; | OOr€HE3a. OnuceiBath MIPOIIECCHI
MUKpOIpenapaTsl SATIEKIIETOK M | OCEMEHEHHUs] M OIUIOJIOTBOPEHHS, pa3HbIE
CIIEPMATO30M10B. BapHaHThI TapTEHOTeHEe3a

JlabopaTopnas pabdora «M3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpernapaTax»

10.4 | UamuBumyanpHOE WunuBuayanbHOe pa3BUTHE PackpeiBaTh comepikaHuE TEPMHHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MTOHSTUH: OTUIOZIOTBOPEHHUE, 3UTOTAa,
OpraHU3MOB - OMOpuonorusi — Hayka O pa3BUTHH Omacromep, aKpoCOMHast peaKkius,
OHTOT'€HE3 opranu3mMoB. Mopgoecenez — oona u3 MIPOHYKJIEYC, MapTeHOreHe3, SMOpUOTEHE3,

2NIABHbIX NPOOTIEeM IMOPUOTIOULL.
Konyenyus ~ mopgocenos  u  mooenu
mopghozeneza. Ctanuu SMOpHOTeHe3a
YKUBOTHBIX (Ha MPUMeEpE JIATYIIIKH).

npoOsneHue, Onactyna, Mopysa, racTpyia,
Helpyna, OpraHoreHes, IKTOJIEpMA,
Me30/1epMma,

DHTO/IEpPMA, 1IeJIOM, HepBHas TPyOKa,
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HpoGnenne.  Tumbl  apoOGieHus.
Lemepmunuposannoe u
HEOEepMUHUPOBAHHOE OpobneHue.
bnacmyna, munwvl 6nacmyn.

OcobeHHocTH ApOoOIeHUS

MJIGKOIUTAIOMMX.  3apOJbIIIEBBIE  JINCTKU
(racTpynsaumsi). 3akiiagka OpraHoB M TKaHEH
U3  3apOJBIIIEBBIX  JIUCTKOB. B3ammHoe
BJIMSIHAE YacTel pa3BHUBAIOLIETOCS 3apObIIa
(sMOpuOHaNBbHAST MHIIYKIHA). 3aKiIaKa IaHa
CTPOCHHSI  JKMBOTHOTO  KaK  pe3yibTaT
UEpPapXUYECKNX  B3aUMOJCHCTBUNA  TI'€HOB.
Binsinue

Ha SMOpPHOHAIBHOE PAa3BUTHE PA3IUYHBIX
(haKTOpPOB OKPYKAKOIIEHCPEIBI.
JleMoHCcTpaLun

[Toptper: X. [lIneman.

Tabmurel 1 cxeMmbl: «OCHOBHBIE CTaauu
OHTOTEHE3a».

Oo6opynosanme: moaenb «L{ukn
Pa3BUTHUS JISITYIIIKH

X0pJia, KUIIeyHas Tpyoka.

Omnpenensitb  3MOpUOHAIBHBI  HEpUOJ
pasBUTHsI OPraHU3Ma U ONUCHIBATh OCHOBHBIE
3aKOHOMEPHOCTH JIpo0JieHHs] — 00pa3oBaHue
OJIHOCJIOMHOIO  3apojpllia —  OlacTyJbl;
3aBUCUMOCTb X0J1a IpO0JICHUS

OT KOJIMYECTBA JKEJITKA B SIHMIEKIETKE,;
racTpyJsiLUIO U OPTaHOTE€HE3.

OOBsacHATD 3Tanbl JupHEepeHIIMPOBKU TKaHEH,
00pa30BaHUs OPraHOB U CUCTEMOPTaHOB.
Xapakreprus3oBaTh peryssuo
AMOpPUOHAIILHOTO pa3BUTHUS;
JIETEPMUHALIUIO u AMOPUOHATIBHYIO
WHAYKIUIO;  TCHETHYECKUH  KOHTPOIb
pa3BUTHS.

OOOCHOBBIBATH  BPEAHOE  BO3JCHCTBHUE
Ta0auHOTO JbIMa M aJKOTOJsSI Ha XOJ
SMOpPUOHAIILHOTO U TOCTIMOPHOHAIBHOTO
pa3BUTHS OpraHU3Ma YejaoBeKa

10.5

Poct wu passurue
JKUBOTHBIX

Poct wu pasBuTHE IKHUBOTHBIX.
[TocTamOproHaTBHBII MEePUO/I.
[Ipsamoe u HenpsiMOE pa3BUTHE.
Pa3zButne ¢ meramophozom

PackpeiBaTh conepkaHue TEPMHHOB H
MOHATHI: OHTOTEHE3, MOCTIMOPHUOHATBLHOE
pas3BUTHE,

MeTamop(ho3, TMINHKA, POCT, CTApEHHE,
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y  OCCIMO3BOHOYHBIX W  ITO3BOHOYHBIX
JKUBOTHBIX.  buonormueckoe  3HayeHHe
OpsIMOTO W HENpPSMOTO Ppa3BUTHUS, UX
pacnpocTpaHeHue B mpupojie. Tumbl

pocTa KUBOTHBIX. DAaKTOPHI Peryssiuu pocTa

KHBOTHBIX u YeJI0BeKa. Cranun
[IOCTAIMOPHUOHAIBHOTO PAa3BUTUS Y

KHBOTHBIX u 9eJIoBeKa. [Tepromapt
OHTOreHe3a ueinoBeka. CrapeHue M CMeEpTb
KaK Ouonoruyeckue TIPOLIECCHI.
JdeMoHcTpanumn

Tabmumpl  u  cxembl: «lIpsmoe wu
HEMPSIMOE pa3BUTHEY, «Pa3BuTHe

MaKcKoro xyka», «Pa3Burue capanun,
«Pa3BuTHE JIATYIIKNY.
IIpakTuyeckas padora

«BrIsgBieHNE IMIPHU3HAKOB cXoacCTBa
3apOI[LIIJ_IeI71 ITIO3BOHOYHBbIX > KUBOTHBIX)»

CMEpTb.
XapakTepusoBaTb OCTAMOPHOHAIIBHBIN
IIEPUOJ] Pa3BUTHS OpraHU3Ma U €ro OCHOBHBIE
bopMmBI.

XapakTepu3oBaTh MpPSIMOE Pa3BUTHE U €ro
HEPUOBIL.

WN3narate  coxepkaHue  TEOpUH
CTapeHMsI OPraHNU3MOB.

OOBbsACHATH  OMOJIOIMYECKUH  CMBICI
pa3BUTHs ¢ MeTaMop(h0o30M

10.6

Pa3smHoOxeHune
pa3BUTHE PACTEHUI

Pa3smMHOXeHME U pa3BUTHE PACTEHUM.
'ameropur u cnopodur. Meiio3 B
JKU3HEHHOM LIMKJIE PACTEHUM.

ObpazoBaHue cmop B Ipolecce Meiio3a.
I'ameTorenes y pacTeHui.

Omioa0TBOpEHNE Hu pa3BUTHE
pacTUTENIbHBIX  OpraHu3MoB.  [[BoiiHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX

pactenuii. OOpa3oBaHUE U PA3BUTHE

PackpslBaTh copepkaHWe TEPMHHOB U

MTOHSTUIA: rameToQur, cropodur,
aHTEepUINH, apXeroHuy, 3apOCTOK,
Meracriopa, 3apObIIIEBBIN MEIIOK,
CUHEpPrujbl,  AHTHUMOIBI,  MHUKPOCIIOPA,
MTBITBIIEBOE 3€pHO, JIBOMHOE

OILIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMiA, Teproibl OHTOTEHE3a
LBETKOBBIX PACTCHU.
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CEMCHHU.

MexaHu3Mbl pEryJsiiud OHTOTeHe3a Yy
PacTeHUI U KUBOTHBIX.

JdemoHcTpannu

[Moptper: C. I'. Hapammn. TabGauiel u
CXeMbl: «/IBOITHOE OIJIOOTBOPEHHUE Y
IBETKOBBIX  pacTeHuit», «CtpoeHue
CEMSIH OJHOJOJBHBIX M JIBYIOJbHBIX
pacteHuin», «Ku3HEHHbIN [IUKII MOPCKOM
KanycTel», <OKU3HEHHBIA LUK MXay,
«OKM3HEHHBII  UUKJI  [alOPOTHHUKAY,
«KW3HEHHBIN IIUKIICOCHBIY.

JlaGoparopnas paGora
«CTpoeHHe  OpraHoB  Pa3MHOXKEHUS

BBICIIHUX paCTeHHﬁ>)

XapakTepu30BaTh OCOOCHHOCTH OECroiIoro
U IOJIOBOTO Pa3MHOMKEHHUS LIBETKOBBIX
pacTeHui.

Briiensate 0COOEHHOCTH IIPOTEKaHUs
raMeToreHe3a y IIBETKOBBIX PACTCHMIA.
OnwucsiBath porecc JIBOMHOTO
OIIOJIOTBOPEHUS Y LIBETKOBBIX PACTEHHUH U
OOBSACHATP  €ro  INpeuMyllecTBa IO
CPaBHEHMIO

C OIUIOAOTBOPEHHEM Yy CIOpPOBBIX U
rOJIOCEMEHHBIX

HNToro uyacoB o teme

8

11

Tema «I'eHeTnka — HayKa 0 HACJI€ACTBCHHOCTH U UBMECHYUBOCTH OPraHu3smMoB»

111

Hcropust CcTaHOBICHUS U
pa3BUTUS TI'E€HETUKH Kak
HayKHu

1

Hcropust craHOBNEHUS W  PA3BUTHUS
TeHETHKU KakK Hayku. PaboTsl

I'. Mennens, I'. ne ®pu3za, T. Moprasna.
Ponp oOTeuecTBEHHBIX YUYEHBIX B
pa3BUTUU TEHETUKU. PaOOTHI

H.K. Konsniora, H.W. BaBuioga,

A.H. benosepckoro, I'.J]. Kapneuenxo,

PackpeiBath conmepaHWe TEPMHUHOB U
MOHATUI: T€HETHUKA, I'EH.

JleMOHCTpHpOBaTh  3HAHUA  HUCTOPUH
BO3HUKHOBEHMS T€HETUKHU.
XapakTepu3oBaTh  OCHOBHBIE  ATallbl
Pa3BUTHS TEHETUKHU KaK HAYKH
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I0.A. ®wumunuenko, H.B. Tumodeena-
Pecosckoro.

Hemoncrpauuu I[lopTpersr:

I'. Mengens,I'. [le @pus, T.

Mopras,

H. K. Komenios, H. 1. BaBuios,A. H.
benoszepckuii,

I'. J1. Kapneuenko, lO.

A. OuImIIeHko,

H. B. Tumodees-PecoBckuii

11.2 OCHOBHBIE IOHATHA U
CUMBOJIbl T€HETUKU

OCHOBHbIE  TEHETHMYECKUE  IOHATUA U
CUMBOJIBL.  ['OMOJOrMYHBIE ~ XPOMOCOMBI,
aJUIeNIbHBIE T€HBI, AIbTEPHATUBHBIE TPU3HAKH,
JOMUHAHTHBII M PELECCUBHBIA MPHU3HAK,
FOMO3MUIOTa, TE€TePO3UroTa, YMUCTasl JIMHMUS,
ruOpuabl, TeHotun, QeHotun. OCHOBHBIE
METOJIbI T€HEeTUKH:  TUOPUIOIOTUYECKUH,
LATOJIOTUYECKUH, MOJIEKYJIIPHO-
T€HETHYECKHU.

JleMoHCcTpaLun

Tabuuiel: «MeTonbl TEHETHKI,

«CxeMbl CKpelBaHUs».

JlaGoparopHas padora

«Ipo3odpuna Kak OOBEKT TEHETHYECKUX

HUCCIIETOBAHUIN

PackpeiBath  comep:kaHMe ~ TEPMHUHOB U
MMOHATHUH: HACJIEACTBEHHOCTh, HAcCJEIOBaHUE,
U3MEHUYUBOCTb, TEHOTHII, (EHOTHUI, TECHOM,
JOKYC,  XpPOMOCOMBI,  aJlJieJIbHbI€  TEHbI
(amnenn), albTEPHATUBHBIE MPU3HAKH,
TOMO3UTOTa, TEeTEePO3UTr0Ta, JTOMUHAHTHBII
MPU3HAK, PELIECCUBHBIN MpPU3HAK, YHUCTast
JIUHUS, THOPUIBL.

ITons30BaThCs TCHETHYCCKOMN
TEPMHUHOJIOTHEN W CHMBOJUKOW JUIs

3aMUCH CXEM CKPEIIMBAHUS

HNToro uacoB o teme
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12

TeMa «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 3aKOHOMEPHOCTHU 2 Mounoru0punnoe CKpeCILIMBaHUC. PackpsiBaTh  copep;kaHHE TEPMUHOB W
HaCJIEJOBAHUSA IlepBbiii 3akoH MeHnens — 3akoH MOHSTHI: MOHOTUOPUTHOE
IIPU3HAKOB. eAnHOo00pa3us rudpUI0B IEPBOTO CKpELIMBAHKWE,  YUCTOTA  raMer,
Monorubpuasoe IIOKOJICHHS. IIpaBmiio  NOMHMHHpPOBaHMs. | JOMHUHHUPOBAHHUE, pacliCIyIiCHE
CKpelInBaHUe Bropoi 3aKOH Mennens — 3aKOH | HPU3HAKOB.
pacIIeIIeHHs IPU3HAKOB. OmnwucsiBate onbITel I'. Mennens
[{uronornyeckue OCHOBBI [0 M3YYEHHUIO HACJIEJOBAHUS OJHOW Iaphbl
MOHOTHOPHTHOTO CKpEILMBAHMS. MIPU3HAKOB y TOpoxa noceBHoro. [ IpuBoauts
I'unore3a 4uCTOTHI raMer. (GbOpMYyIMPOBKHU MEPBOTO U BTOPOTO 3aKOHOB
JdemMoHcTpanuu I Mengens  (3akoHa  eaUHOOOpa3us
IHoprper: I'. Mennens. TrUOpHUJIOB TIEPBOTO
Tabmunel u  cxembl: «[lepBblii ¥ BTOpPOW | MOKOJIGHWS, 3aKOH  pacUICIUICHUS
3aKOHBI MeHemnsn». NPU3HAKOB) U OOBACHATH  MX
OOopynoBanme: Mozaenp s LUTOJIOTUYECKUE OCHOBBI.
JIEMOHCTPALIMH 3aKOHOB CocraBnsTth CXEMBI MOHOTHOPHUIHOTO
eIMHO06pA3Hs THOPHIOB IEPBOTO CKpELMBAaHWs M pelarb TE€HETHYECKUE
MOKOJEHHST ¥  PACUICIUICHHS MPH3HAKOB; | 3a7a4H Ha MOHOTHOpH/HOE
CBETOBOM MUKPOCKOII, MUKPOIIpenapar: CKpCHIMBAHHUE
«dpozodumnay.
IIpakTnyeckas  padora  «M3yueHue
PEe3yIBTATOB MOHOTHOPUTHOTO
CKPELIUBAHUA Y IPO30(DUIBI»
12.2 | AHamuzupyoniee 1 AHanuzupyrouiee CKpEILUBAHUE. PackpsiBaTh  copepkaHHe TEPMHUHOB U
CKpEILMBaHUE. ITpomexyTOUHBIN XapakrTep MOHATUI: aHATM3HUPYIOLIEe
Henomnnaoe HacliemoBanus. Paciierienue CKpELIUBaHUE, HETIOJIHOE
JOMUHUPOBAHUE TIPU3HAKOB IIPH HETIOIHOM JIOMUHUPOBAHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUH.
JdemoHcTpannu

Tabmuiel M cXeMmbl:  «AHaJIU3UPYIOIIEe
cKpenuBanuey, «HemnomHnoe

CocTaBiATh ~ CXE€Mbl  aAHAJIU3HUPYIOLIETO
CKpeLIMBaHUs M pellaTh TIeHETUYEeCKHUe

3a/la4y Ha aHAJIM3UPYIOLICC
CKpCIIMBAaHUE 1 HCIIOJIHOC

JIOMUHUPOBAHUE) JIOMUHUPOBAHUE
12.3 Jurubpunnoe JurubpunHoe ckpemmBanue. TpeTuil 3akoH | PackpbiBaTh  colepkaHUE TEPMUHOB W
CKpEILMBaHUE Mennens - 3aKOH HE3aBHCHUMOI'O | MOHATHUW:  JUTHOPUIHOE  CKpEIIMBaHHE,
HACJICIOBAHUS ITPU3HAKOB. (beHOTUTTMYECKUN pauKall.
[utosmoruyeckue OCHOBBI OnuceiBaTth onbiTel . MeHuens 1o
JUTHOPUTHOTO CKpEIIMBaHMUS. M3YYEHUIO HACIENOBaHUs JABYX IHap
JdemMoHcTpauuu MPU3HAKOB y TOPOXa OCEBHOIO.
[loprpert: I'. Menaens. [TpuBoauTh  (HOPMYIHUPOBKY  TpPETHETrO
Tabmumpl u  cxembl: «Tpetuit 3akoH 3akoHa I'. Menpens (3akoHa HE3aBUCUMOTO
Memnaens». HACJIEIOBAHMsI TPU3HAKOB) U OOBICHATH
Oo0opynoBanme: Mojenb s €ro IUTOJIOTUYECKHE OCHOBBI.
JIEMOHCTPALUU 3aKOHA [IpuMeHATh  MaTEeMaTUYECKUH  pacyér ¢
HE3aBUCUMOTO HacJieI0BaHUs MOMOIIbI0  (DEHOTUNUYECKOTO paJuKana Hu
IPU3HAKOB;,  CBETOBOM  MHUKPOCKOII; MeTo/1a [IEPEMHOKEHUS BEPOSITHOCTEN
MuKporpenapar «Jpozoduay. BAPUAHTOB  pACUICIUICHUS  IMPU3HAKOB Y
HpaKTI/I‘IeCKaﬂ paﬁOTa ITOTOMKOB ITO (1)CHOTI/IHy U I'CHOTUITY.
«3yuenne pe3yJbTaTOB CocTaBiATh CXeMbI TUTHOPUIHOTO
JUTMOPH/IHOTO  CKPCIMBAHUS Yy CKpEIIMBAHUSI M pelIaTh TI'E€HETHUYECKUE
ApO3oGuIBY 3a/]a4M Ha JUTUOPHIHOE CKPEIMBAHHE
12.4 | CreruieHnoe CueruieHHOE HaclIeIOBaHNE TIPU3HAKOB. PackpsiBaTh copep:kaHne TEPMUHOB U
HACJICIOBAaHUE PaGorer T. Moprana. CremieHHoe MOHSITUM:  CILEMJICHHOE  Hacle/IOBaHUE,
MIPU3HAKOB. HAaCJIEIOBAHUE T'€HOB, HAPYIICHUE HapyIIEHUA CLEIJICHUS T€HOB,
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XpomocoMHast
HACJIE/ICTBEHHOCTH

Teopus

CUEIUICHUS MEXAYy T'EHaMHU.
XpomocoMHast Teopus
HACJIEICTBEHHOCTH.

JdemoHcTpanuu

IToptpet: T. MopraH.

Tabmmupl  u cxembl: «CIiemmieHHoe
HacJIeI0BaHHE MPU3HAKOB

y IpO30(HIIBI».

Oo6opynoBanue: MoJEIb

JUIL  JIEMOHCTPAIlMM  CIETICHHOTO
HACJICI0BAHMS TIPU3HAKOB.

KPOCCHUHIOBEp,  PEKOMOHMHALWs  TEHOB,
TeHETUYECKUE KapThl, MOPraHua.

[TpuBoauTH bopMyITUpOBKU 3aKOHOB
Moprana (3akoHa CLETUICHHOTO

HACJICAOBaHUA I'CHOB M 3aKOHA HApYHICHUA
CHCIUJICHUA MCIKIY FCHaMI/I) U OOBICHITH HX
OUTOJIOTNYCCKHUE OCHOBBEI.

Hepe‘II/ICHﬂTB OCHOBHBIC ITOJIOKCHHUA
XpOMOCOMHOﬁ TCOPHUU HACICACTBCHHOCTHU.
Pemarts reneTndeckue 3aJa4uu

Ha COCIIJICHHOC HACJICJOBAHUEC TICHOB H
HapymCcHUEC CUCIVICHUSA MCXKY 'CHaAaMU

12.5

I'eneTuka noia

I'enetnka oJa. XpOMOCOMHBIN
MEXAHU3M ONPEIENICHUS 10a. AyTOCOMBI
Y TIOJIOBBIE XpOMOCOMBI.['OMOraMeTHBbIN 1
rereporamMeTHsli  moJyl.  I'eHeTHMdeckas
CTPYKTypa IIOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C
IOJIOM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «I'eHeTHKa oAy,
«Kapuotun  uenoseka», «Kapuotun
po30(guibl», «KapruoTum nTuis

PackpslBaTh copepkaHWe TEPMHMHOB U
MOHATUI: ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
TOMOT'aMETHBIN 110J1, T€TePOraMeTHBIN ITOJI.

OOBACHATH  XPOMOCOMHBI  MEXaHHU3M
OIIpEEICHUS [10J1a Y OPraHU3MOB.
[IpuBoguTs  mpHMEpPHl  HACJIEIOBAHUS

IIPU3HAKOB, CLICIUICHHBIX C IIOJIOM.
CoCTaBIATh CXEMbI CKPEIIMBaHUS U pPEIIATh
FCHETUYECKUME 3aJa4d Ha  HACJICJAOBAHUE
IIPU3HAKOB, CLIETUIEHHBIXC ITOJIOM.
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[IpuBomUTE,  mpUMEPHl  TEHETHYECKHUX
3a0oneBaHui U 1e(EKTOB
Yy OpPraHU3MOB, CBSI3aHHBIX C MMOJIOBBIMH

XPOMOCOMaMH

12.6 | I'enorun KaK 2 'eHoTunm Kak LEJIOCTHAs CHUCTEMA. PackpbiBaTh copepikaHue TEPMHHOB U
LEJIOCTHAS CUCTEMA [Inesorponuss —  MHOKECTBEHHOE IIOHATUI: MHOXKECTBEHHOE JEHCTBHE TIE€Ha

neucTBue  reHa.  MHOXKECTBEHHBIN (mneiioTpomnus),
aJJIeINU3M. B3aumopeiictBue KOMILIEMEHTAPHOCTb, SIINCTA3,
HEeaJUIeJIbHBIX TEHOB. MOJIMMEPUS.
KomrsieMeHTapHOCTD. Dnucras. Onpenensatb  GOpMBI  B3aUMOJICHCTBUS
[Tonumepus. AJUIEJIbHBIX U HEaJUIEJIbHBIX T€HOB.
I'eneTnueckuit KOHTPOJIb pa3BUTHS [IpuBoguTs  mpuMepsl  IUIEHOTPOIHOIO
pacTeHUM, )KUBOTHBIX U YEJIOBEKa, a TakkKe JIEACTBUSI TEHOB.
(U3HONIOTHYECKUX MPOIECCOB, MOBEICHUS U Pemate reHeTnveckue 3agaumn
KOTHUTUBHBIX  (pyHKuuid. ['eHeTHueckue Ha B3aUMO/JICHCTBHUE HEANIETbHBIXT€HOB
MEXaHU3Mbl CHUMOUOTEHE3a, MEXaHU3MBbI
B3aUMOJICHCTBUSL «XO3SMH — TMapasuT» M
«XO03MH — MUKPOOHOMY.
['eHeTnveckue acmekThl KOHTPOJS H
W3MEHEHHUS HacCJIEICTBEHHOM
uHpoOpManui B TIOKOJICHHUSX KJIETOK M
OpTaHW3MOB.
JdeMoHcTpanuu
Tabmuiel  u cxembl: «MHOKECTBEHHBII
amienusm»; «B3zanMopeiicTBue reHoBy

Hroro yacos mo Teme 10
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13

TeMa «3aKOHOMEPHOCTH U3MEHYMBOCTID)

13.1 N3menuuBoCTH 1 B3anmoneicTBue TreHOTUIIA U CPEBI IPU PackpeiBath conepaHue TEPMHUHOB U
MPU3HAKOB.  Busl dbopmupoBanuu (heHoTua. MTOHSATHI: W3MEHYUBOCTb,
U3MEHYUBOCTH N3MeHYnBOCTH MPU3HAKOB. HEHACJIEACTBEHHAs W3MEHYHUBOCTb,

KauectBenHsbie u KOJIMYECTBEHHBIE | HACJICJACTBEHHAS M3MEHYMBOCTD.

MIPU3HAKHU. Buast n3MeHUMBOCTH: | CpaBHHMBATh HEHACJIEACTBEHHYIO
HEHACJCACTBEHHAss M  HACICACTBEHHAsA. | M3MEHYUBOCTH c HACJIeICTBEHHOM.
JleMoHCcTpanun [IpuBoauT, TpHUMEpPHl KAYECTBEHHBIX U
Tabmuiel u cxembl:  «Bumsl KOJIMYECTBEHHBIX MPU3HAKOB OPTraHU3MOB,
U3MEHYUBOCTH. MPOSIBJICHU M

OOopynoBanme: >xuBbie U repOapHbIe Yy OpraHu3MOB HEHACJIEJCTBEHHOM U
AK3EMILISIPBI KOMHATHBIX pacTeHui; HACJICJICTBEHHON N3MEHUYNBOCTH

pucyHku (dotorpadun) ;KUBOTHBIX

C Pa3JIMYHBIMU BUJIAMU U3MEHUYUBOCTH

13.2 | MomuduxanmronHas 2 MonudukanronHass U3MEHYHBOCTh. Poib PackpbiBaTh copepkaHue TEPMHHOB U

U3MEHYHBOCTh cpenbl B dbopMHUpOBaHUH TTOHSITUH: MOU(PUKAIIUOHHAS, WIn
MoAU(UKAITMOHHON W3MEHYUBOCTH. (dbeHoTunUecKas, W3MEHYHBOCTb,
Hopwma peakmuu npusHaka. BapHaHTa, BapUAIMOHHBIN psn,
Bapuanuonsbsiii  psaq U BapHalMOHHAs BapuallMOHHas KpUBasi, HOpMa
kpuBas (B. Horanncen). CBoiicTBa peakuuu  IPU3HAKAa,
Moau(UKAITMOHHON W3MEHYUBOCTH. Mo auUKaIHH.
JdemoHcTpauuu XapakTepuszoBaTh CBOICTBA
Ta6IULIbI K CXEMBI: MOIU(PUKAITIOHHON U3MEHUYUBOCTH.
«MoauduxanmoHHas W3MEHYHUBOCTHY. Iloka3bIBaTh POJIb YCIOBUH BHEIIHEH CpeJibl
OOopynoBanme: kuBbie U TrepbapHble | B pa3sBUTHHA MOM(DHKALHOHHON

AK3EMIUISIPbl KOMHATHBIX PACTEHUM;

pucyHkH (pororpadun) KUBOTHBIX

M3MEHYMBOCTH Yy OPTaHU3MOB.
CrtpouTh BapHallMOHHBIE PSJIBI U
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C mpuMepaMu  MOAU(PUKALMOHHOM
U3MEHYHBOCTH.

JlabopaTopnas padora

«HccnenoBanue 3aKOHOMEPHOCTEMN
MO (UKAITTOHHON M3MEHUYUBOCTH.
[TocTpoeHue BapualiMOHHOTO psijia U

BAPUALIMOHHON KPUBOM»

rpaduK  KPUBOM  HOPMBI  pEaAKIUH
NPU3HAKOB Y PA3IIMYHBIX OPTaHU3MOB

13.3 I'eHoTHIIMUECKAas "eHoTunnueckass N3MCHUYUBOCTD. PaCKpI)IBaTI) COZCPKAHUEC  TCPMHHOB u
W3MEHUYUBOCT. CBOIiCTBA TCHOTHIIMYCCKON WM3MCHUMBOCTH. | NOHSATHM: KOMOWHATHBHAS HW3MEHUYHUBOCTD,
KomOunHaTuBHas Buasl  TeHOTUIIMYECKOH  M3MEHYMBOCTH: | MYTallMOHHAs W3MEHYMBOCTb, KOMOMHALIUM,
M3MEHYHUBOCTh KOMOHMHATHBHAS, MYTALIMOHHAS. MyTaIluu. XapakTepuzoBaTh CBOMCTBA

KomOunatuBHass u3MeHUHBOCTh. Meiio3 u TCHOTUIHYCCKO H3MEHINBOCTH.

[OJIOBO nporecc - OCHOBA OrnuceiBaTh MEHO3 M TOJOBOM MPOIIECC Kak
KOMOMHATHBHON M3MEHYNBOCTH. OCHOBY  IIpOABJICHMA y ~ OpPraHU3MOB
Porsr kOMOWMHATMBHON W3MEHYHMBOCTH B KOMOHWHATUBHON M3MEHYMBOCTH.

CO3JIaHMM TEHETUYECKOTo pa3zHoOoOpa3us B Iloxa3piBaTh Ha KOHKPETHBIX MPHUMEpPax poib
TpeieNnax OJHOTO BUIA. KOMOWHATUBHOW U3MEHYMBOCTH
JleMOHCTpPAIHH B CO3JaHUM TEHETUYECKOro pazHooOpa3us
Tabmumpl  w  cxembl: «KoMOuHaTHBHAS OpTaHM3MOB B MPEACIAXOHOTO BUA.
H3MEHYHBOCTEY, «Meio3, CpaBHUBATE IEHOTHITHYECKYIO .
«OIII0OTBOPEHHE W3MEHYHBOCTH C MOAN(UKAITMOHHON

13.4 | MyranuonHas MyraimonHass ~ MU3MEHYMBOCTb.  BuJbI PackpbiBaTh copepkaHue TEPMHHOB U
M3MEHUYHUBOCT. MYyTaIui: TCHHEBIC, XPOMOCOMHBIE, TTOHSTHIA: MyTaIu, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHoMHble. CIIOHTaHHBIE U nepecTpoiiku (abepparun),

MYTallHOHHOTO WHIYUHUPOBAHHBIC MyTallu. Sl iepHbIE MOJTUTIIIONINS, aHEYTUIOUIHS, MyTaHT,
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npoiiecca.
DnUreHeTuKa

Y LIUTOIUIA3MaTUYECKUE MyTallUH.
ComaTtnueckue M IIOJIOBBIE  MYTalUH.
IIpyn4rHBI BOSHUKHOBEHUS MYyTalLMiA.
MyTareHsl ¥ UX BIUSHUE

Ha  OpraHU3Mbl. 3aKOHOMEPHOCTH
MyTallMOHHOTO  Mpolecca.  3aKoH
TOMOJIOTMUYECKUX PSAJOB

B HacieacTBeHHON u3menumBoctu (H.U.
BaBuioB). BuesnepHas M3MEHYHMBOCTb U
HACJIEACTBEHHOCTb.  Jnucenemuxa  u
9NUCEHOMUKA,

PONb  DNUSEHEMUUECKUX —(HaKmopos 6
Hacne008anuy u USMEHYUBOCMU
GenomunuyecKux npusHaKos

¥ Op2aHUu3MOos.

JdemoHcTpauuu

Ioprpetsr: I'. Jle @pus, B. Uoranncen,H. U.
Basuios.

Tabmuubl  u  cxembl: «l'eHeTHueckue

3a00JIcBaHUS YyeJIoBEKa, «Bunpr
MyTarum».

OOopynoBanme: kuBbIe U TepOapHbIe
HK3EMILISPHI KOMHATHBIX pacTeHuii;

pucyHku (dotorpadun) ;KUBOTHBIX
C pa3IM4HbIMU BUAAMHU
M3MEHYUBOCTH.

MYTareHsl.
[IpuBoauTH MIpUMEpbI MYyTalH,
BCTPEUAIOLINXCS Y Pa3HbIX OPraHU3MOB.
KnaccupunupoBars MyTanuu 1o

pa3HbIM OCHOBAHUSM.

Paznuuate Ha u300pakeHusx (cxemax,
TabJInlax) TeHHbIE MyTalllHd, XPOMOCOMHBIE
NEPECTPOMKH  pa3HbIX BHUJAOB: JIEJELUH,
TYMJIUKAlWY, TPaHCIOKAlMH, HWHBEPCUU;
T€HOMHBIE MYTallUH.

CpaBHHMBaTh MEXIy €000l MyTauuu
pasHbIX BUJIOB.

XapakTepru3oBaTh CBOMCTBA
MYyTal[MOHHOU U3MEHYHUBOCTH.
Ha3ssiBaTh IIPUYUHBI MyTaluM,

BBIABJIATH NCTOYHHUKHN q)aKTOpOB-
MYTareéHOB B OKpYXawlleh cpeae

(KOCBEHHO).
[IpuBoauTe  QOpPMYIMPOBKY  3aKOHa
TOMOJIOTHYECKUX psnoB U

HACJICACTBEHHOM M3MEHUYNBOCTH

H. WM. BaBunoBa M 0OOCHOBBIBATH €TO
3HAYEHUE Il IPAKTUKH  CEJIbCKOIO
XO03S9HUCTBA
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IpakTnyeckas padora

«Myranmuu 'y apo3oduisl  (Ha TOTOBBIX

MUKpOIpernapaTax)»
HToro yacos no teme 6
14 Tema «I'eHeTHKA Ye10BeKa)
14.1 | I'emernka  yenoBeka. 3 Kapuorun YeJI0BeKa. Mexnynaponnas | PackpeiBaTh  colep:kaHuME  TEPMHHOB U

MeTtoapl MEIUITMHCKON
TE€HETUKU

nporpamMma HUCCJICAO0BaHUA I'CHOMa 4YCJIOBCKaA.
MeTtobl HU3YyUCHUSA  TI'CHCTUKHU YCJIOBCKA:

reHeaJIOTHYSCKH, OJIM3HELIOBEINH,
LUTOreHETHYECKHUH, MOMYJISILIUOHHO-
CTaTHCTUYCCKHIA, MOJIEKYJISIPHO-
FeHETUYCCKUM.

CoBpeMEHHOE  ONpeJeSieHHe  T'eHOTHIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TEHOTHUITUPOBAHKE, B TOM YHCIIC

c TIOMOIIIBIO [T1[P-ananu3a.
Hacnencreennsie 3a00JIeBaHUS

YyenoBeKa. [eHHble U  XPOMOCOMHBIE
0oJIe3HHU yelioBeKa. boie3sHu
C HaciIeICTBEHHON

peIPacoIoKEeHHOCTHIO. 3HaueHue
MEIUIUHCKON TeHETHKH
B MPEOTBPALICHUN u JICYCHUU

reHEeTHYeCKUX 3a00JIeBaHUIl YeIoBeKa.
Menuko-reHeTH4eCcKOoe
KOHCYJbTHpoBaHue. CTBOJIOBBIE
kieTKu. [IoHsATHE «TeHeTnYecKOro

ITOHSATUI: CEKBEHUPOBAaHUE, Kaprta
XpOMOCOMBI,  NpoOaHJ]l,  HAaCJIEJCTBEHHbIE
0osie3HH (MOHOTEHHBIE, MTOJIUT€HHbIC, T€HHbIE,
XpPOMOCOMHBIE), ~ MEAMKO-  TE€HETHYEeCKOe
KOHCYJIbTUPOBAaHUE, JOPONOBAas ITUAarHOCTHUKA,
amHuonenre3. Ilepeuncniate  ocobeHHOCTH
U3Y4YEHHUs TEHETUKM YeJOBEKa U  METOJbI
MEJULIMHCKOW I'€HETUKH.

XapaxkTeprus3oBaThb METO/IbI H3yYECHUS
TeHETUKM  YeJloBeKa  (TeHeaJoTHYecKuid,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKU,

MOJIEKYJISIPHO-T€HETUUECKH,
MOMYJISIIIUOHHO-CTaTUCTUYECKH ).
OnuceiBaTh 1€NH, 3a7aud M JOCTHUKEHUS
MEKTYHapOAHOMN MPOrpaMMBbI «["enom
yesoBeka». PaznuuaTte Ha H300pa’keHUsX
(cxemax, Tabmuuax) KapThl  XpOMOCOM
(renernueckue, GU3MUECKUE,

CHUKBEHCOBBIE).
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rpy3a». OTHYECKHE aCHEeKThl
UCCIICIOBAHMIA B 00JIACTH

pPEIaKTUPOBAaHHMS TE€HOMAa U  CTBOJIOBBIX
KJICTOK.

['enetnueckue  akTopsl
YYBCTBUTEIHLHOCTH YeJIOBEKA
K buzngeckomy 5 XAMUYECKOMY
3arps3HEHUIO OKpY Karomen cpenpl.
['eneTnueckas IPEAPaACTIONOKEHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

OBBIIIECHHON

JdeMoncTpanumn

Tabmuipl 1 cxembl: «KapuoTun deaoBekay,
«MeToapl U3y4eHHs] TEHETHKH YEJIOBEKa»,
«["eHeTnyeckre3ad0IeBaHUS YETIOBEKAY.

IIpakTuyeckas padora
«CocraBiieHHEe U aHAIN3 POIOCIOBHON

OnuceiBaTh  METOABl  COBPEMEHHOTO
OmnpeNeeHUsT TEHOTUIIA  OpTraHW3Ma:
MOJITHOT€HOMHOE CEKBCHUPOBAHHE,
TCHOTUIHPOBAHKE, B TOM YHCIIC

¢ nomompto [TI[P-ananu3a.
XapakTeprus3oBaTh HACJIC/ICTBEHHbIE
3a00JIcBaHUS 4YCJIOBEKa M 3a00JICBaHUSA C
HAacCJIeACTBEHHOMN

HPEIPACTIONOKEHHOCTBIO.

CpaBHHMBaTh  TEHHBIC, XPOMOCOMHBIE
00s1e3HH YeJIoBEeKa U OOJIE3HHU

c HACJIEICTBEHHOM
MIPEIPACIIONIOKEHHOCTBIO.

YcTaHaBauBaTh B3aHMMOCBSI3b MEXTY

HaCJICICTBCHHBIMHA 3a00JIeBaHUSMH YEJIOBEKA
U UX TEeHETUYCCKOM OCHOBOI. OOOCHOBBLIBATH
3HA4YCHHC MCIHUKO- T'CHCTUYCCKOI'O
KOHCYJIbTUPOBAHUSA

B OpCAOTBpAlllCHUHU U JICUCHUU
HaCJICICTBCHHBIX 3a00J1eBaHUMI

YeJoBeKa

Hroro gacoB o reme 3

15 Tema «CesieKMSA OPraHU3MOB»

15.1 | OcHOBHBIE  TIOHATHS 1 JloMecTukanuss ©  CENEeKITus. PackpeiBaTh ~ copep)kaHWE  OCHOBHBIX
CeNIeKIIUN 3apoxaeHue  CENeKIUH | MOHATUI:  CeNeKuus, JIOMECTHKAIMs,

noMmectukanuu. Yuenue H.H.
Basumnosa o [{entpax

MPUMHUTHUBHAS CEJICKITHS,
KOMOWHATHUBHAS CEJICKITUs, COPT,
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MIPOUCXOXKACHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTteHuid. Ponp cenexkuuu B
CO3/JaHUM  COPTOB  PACTEHUW H  MOPOL
KUBOTHBIX. COPT, MOpPO/IA, IITAMM.

3aKOH rOMOJIOTMYECKHUX PSAI0B

B HacueACTBEHHON m3MmeHunsocty H.M.
BaBunoBa, ero  3HaueHue IS
CEJICKIIMOHHOM PabOTHI.

JleMoHCTpaLun

IToptpetsl: H. Y. BaBunos,

U. B. Muuypun, I'. /I. Kapneuenko,II. II.
Jlykpsnenxko, b. JI. Actaypos. Tabauiisl u

cxeMbl: «lIeHTpbl TPOHMCXOXKACHUS U
MHOT000pa3us
KYIbTYPHBIX  pacTeHHil», «3aKoH

TOMOJIOTHYCCKHUX PAO0B
B HacneI[CTBeHHOI\/JI U3MCHYHUBOCTH).
JlabopaTopnas padora

«M3ydeHne  COpTOB  KYJIBTYPHBIX
pacTeHMH M  TNOpOoJ  JAOMAlIHHUX
JKHUBOTHBIX)»

II0POJIa, IITAMM.
IlepeuncnaTb OCHOBHBIE ATAllbl PA3BUTUSA
CEJICKLIMH KaK IIPOLIeCcCca HHAYKHU.
XapakrepusoBaTh cojaepxkanue yuenus H. 1.
Basuiiosa o IlenTpax
IIPOUCXOXKACHUS U
KYJIbTYPHBIX PACTCHUM.
IToxaspiBaTe  LleHTpBl NPOUCXOXKIAEHUA H
MHOrooOpasusi  KyJbTYPHBIX pacTeHUl WU
[{eHTpBI TOMECTUKALIMY TOMALTHUX

JKUBOTHBIX Ha KapTe€ MHUpA, CBS3bIBaTh UX

MHOT000pa3us

MECTOIOJI0KEHNE c odaramu
BO3HUKHOBEHUS JPEBHEUIITUX
[UBUJIN3ALUHA.

CpaBHHMBaATh COPT, MOPONY, IITaMM C
BUIAMU-POIUYAMM.

OOoCHOBBIBaT,  3HAYEHHE  3aKOHA
TOMOJIOTHYECKHUX pAIOB B
HacCJIeJICTBEHHON N3MEHUYUBOCTHU

H. U. BaBunoBa mad CEICKIIMOHHOU

paboTHI.
OnuceIBaTh MEPCICKTUBBI TOMECTUKAIUUN U
CO3JaHHE HOBBIX COPTOB  KYJIbTYPHBIX

paCTCHHﬁ, nopoa AoMaliHuX JKUBOTHBIX M
mTaMMOB

MHKPOOPTaHHU3MOB
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15.2

Metonsbl

CEJIEKLIMOHHOM

paboTHI. Coxpanenue,
M3y4EHHE n
HCII0JIb30BaHUE

TEHETUYECKUX PECYPCOB

Metonbl CEeNEKIIMOHHOM paboTHI.
HckyccTBeHHBIM  OTOOp: MacCOBBIM U
WHIUBUYJIbHBIN. DTambl
KOMOHMHAIIMOHHOM CEeNIEKIIUH.

Hcnbrtanne npousBoauTenen

no moroMcTBy. OTOOp MO TEHOTUNY C
MTOMOIIBIO OIEHKU (PEHOTHIA MOTOMCTBA

U 0TOOp MO TEHOTHITY

¢ nomompro a"Hanmsa JJHK. MckyccTBeHHsli
MyTareHe3 Kak MeTOCENIEKIIMOHHOM PaboThlI.
Pannanmonssii " XUMHYECKUI
MyTareHe3 Kak HCTOYHHK MYyTalui y
KYJIBTYPHBIX (hOpM OpraHH3MOB.
Hcnons3oBanue T€HOMHOTO
peaaKTUPOBaHUS U METOJOB
pekomOuHantHbiX JIHK ans  momyuenus
MCXOJIHOT'O MaTepHalia JJisl CEJIEKIUU.
[Tony4yeHue noauIIOn0B.

BnayrpuBuosas ruOpUIU3aIHS.
brnu3kopoacTBEHHOE CKpeIIUBaHUE, WU
WHOPHIMHT. Heponcreennoe

CKpEIIMBaHNE, U ayTOPUINHT.
I'etepo3uc W €ro mNpUYUHBL.
Hcnonbs3oBanue rereposuca B
ceneknuu. OrnanéuHas

rubpunuzanus. [lpeononenue

PackpbiBaTh copepkaHue TEPMHHOB U
TTOHSATHI: HCKYCCTBEHHBII oTbop,
MIPOU3BOIUTEIHN, IKCTEPHED,
ONMM3KOPOJICTBEHHOE  CKpEIIUBaHHE,  WJIH
MHOPUIVHT, HEPOJICTBEHHOE

CKpelllMBaHWe, WIM ayTOPUAMUHT, YHUCTas
JUHUA,  Terepo3uc  (ruOpuaHas  cuiia),
T€HOMHO€ PEIaKTUPOBAHUE,

UCKYCCTBEHHBIH  MyTareHes,  (akTOphbI-
MyTareHbl,  HOJUIUIOWIBI,  OTJAIEHHAs
ruOpuan3anms, CCKBEeHUpOBaHHE.
XapakTepu3oBaTb ~ OCHOBHBIE  METObI
CEJIGKIIMM  pPACTeHHH U KUBOTHBIX:
HCKYCCTBEHHBIH 0TOOp M THOPUIU3ALIUIO.
CpaBHUBATh MaCCOBBIM HCKYCCTBEHHBIN OTOOD
C UHIUBUAYATbHBIM, MTOKAa3bIBATh UX 3HAUCHUE
JUISL CEJIEKIIUN

KYJIbTYPHBIX pAacTeHUH W  JIOMalTHUX
JKUBOTHBIX.

[IpuBoauTH KOHKpPETHbIE MIPUMEPBI
OTAAJIEHHON THOPUAN3AIIMN B CEJICKITUH.
OmnuceBate onbiT I'. J[. Kapneuenko no
MIPEOOTICHHUIO OECTIIO U

MEXBUJIOBBIX THOPHIOB.

Pasnmuyare Ha u300paxeHHsX (cxemax,
TabIUIax) Y OTJEIbHBIX
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Oecruionuss ~ MEXBHUIOBBIX  THOpPHUIOB.
JlocTmkeHUsT  CeleKUUU PacTeHUH U
KUBOTHBIX. «3enénas pesonioyusy.
CoxpaHeHue M U3Y4YEHHE TI'€HETUYECKHUX
pecypcoB KyJIbTYPHBIX PACTCHUN M MX JUKHX
poauyed g CO3/aHusl HOBBIX COpPTOB U
ruOpuI0B

CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yuenue,
coxpanenue U yYnpaeieHue 2eHemudecKumu
pecypcamu CeNbCKOXO03AUCTEEHHBIX u
NPOMBICTIOBLIX ICUBOMHBIX 6 YEAX VIYHULeHUs
Cywecmeyrowux U Co30aHUusi HO8blX Nopoo,
JUHUL U KpoCcoe, 6 MoM
npumeHeHuem COBpEeMEHHbIX
HAYYHbIX UCCIe008aHUU, Nepedosbix udell u

yucne ¢
Memooos

nepcneKmuBHbIX MexHON02Ul.
JdemoHcTpauuu

IHoprpetsl: H. Y. BaBunos,

H. B. Muuypun, I'. JI. Kapneuenko, H.
bopnoyr, /1. K. benses.

Tabmunel M cxXeMbl: «MeToabl
CENEKITHI, «Otnanéanas
TUOPHU I3, «MyTtarenes.

JlaGoparopHas pabdora
«3yyeHune MeToJ0B CEeJIEKIIUU

HpCHCTaBHTGHCﬁ KOHKPETHOTI'O
Imopoabl XO3SHCTBEHHO LOCHHBIC IIPpHU3HAKU
HCO6XOI[I/IMBIC YCJIOBCKY.

XapakTepu3oBaTh poJib CEICKIINHU

B Oo0ecrmeueHuu  MPOJIOBOJILCTBEHHOM
0€30IaCHOCTH YEeJIOBEUYESCTRA.

[IpuBoauThH KOHKPETHBIE MIPUMEPbI
JIOCTMKEHUH  CEJIEKIIMHM  KYJbTYPHBIX
pacTeHUH U JOMAITHUX >KMBOTHBIX

B Poccun

copra

2
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pacTeHuin»

IpakTnyeckasi padora

«IIpuBHUBKa pacTeHMiI». IJKCKYypCHA
«OCHOBHBIE METO/ABl U JOCTHUKCHHS
CEJIEKIIMM pPacTEeHUH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO0 CTaHLMIO, IUIEMEHHYIO
(depMy, COPTOUCIBITATEIbHBINA YUaCTOK,

B TEIUTNYHOE XO34HCTBO,
B JIa0OpaTOpPUIO arpoyHUBEpPCHUTETa  HIIU

HAYYHOTO LIEHTPA)»

Htoro yacos o teme

4

16

Tema «bHOTEXHOJ0rHs U CAHTETHUYECKASA OHOJIOTHs»

16.1

buorexnomorus Kak

Hayka W
IIPOU3BOJICTBA

0Tpacib

1

OOBEKTHI, UCIIOJIb3yEMBbIE

B OHOTEXHOJIOTUM, — KJIETOYHbIE H
TKAHEBBIE KYJIBTYpHI,
MUKpPOOPTraHU3MbI,  HX
TpaguunonHas
xJieboneueHue, noay4eHue
KHCJIOMOJIOYHBIX IPOAYKTOB, BUHO/IETIHE.
Muxkpobuonornueckuiicuures. OObeKThI

XapaKTePUCTHUKA.
OMOTEXHOJIOTH

MUKpPOOHOJIOTUYECKUX TEXHOJIOTHIA.
[Ipon3BoacTBO 0Oenka, AaMHUHOKHCIOT |
BUTAMHWHOB.

JleMoHCcTpaLun

Tabauiel ¥ cxembl: «Mcnonbp3oBaHue

PackpbiBaTh  comepikaHue TEPMHHOB U
MOHSATHI: OWOTEXHOJIOTHS, TPaJUIMOHHAS
OMOTCXHOJIOTHS,

MUKpPOOHOJIOTrMYECKUN CHUHTES,
MHKPO onosoruueckas TEXHOJIOTHUS.
Hep CUUCIIAITH HaIlrpaBJICHUA
OMOTEeXHONOTMM, [eIM H  3a/]ayd,
cTosmue  mepen  OMOTEXHOJOTHEH.

XapakTepu30BaTh OOBEKTHI,
UCTOJb3yeMble B  OHWOTEXHOJOTHH, —
KJIETOYHbIE M  TKaHEBBIE KYJBTYpHI,
MHUKPOOPTraHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI
TPaaUIIMOHHON OMOTEXHOJIOTUH U
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MUKpPOOPTaHU3MOB B MPOMBIIICHHOM
IIPOU3BOJICTBE.

JlabopaTopnas padora

«3yuenue  0OBEKTOB
OMOTEXHOIOTHH.

IpakTnyeckasi padora

«[Tonyuenue MOJIOYHOKHCITBIX
MPOJYKTOBY.

Ikekypeus «buorexnonorus —
BOKHEHWINAS  MPOU3BOJUTENIbHAS  CHJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHUECKOE

MIPOU3BOJICTBO)»

JIOCTHIKEHUS MHUKPOOUOJIOTHIECKO
TEXHOJIOTHH.

OGOCHOBBIBATH 3HAYEHHE
OHMOTEXHOJIOTUH

JUIS CEJILCKOX O3S CTBEHHOIO
IIPOM3BOJICTBA

16.2

OCHOBHBIC
HarpaBJICHUS
CUHTETHUUYECKOU
OMOJIOTUHU

Coznlanue TEeXHOJOTHMl U MHCTPYMEHTOB

LCJICHAIpaBJICHHOT O U3MCHCHUA u
KOHCTPpYUPOBaHHA TCHOMOB C TICJIbIO
MOJIYYCHUA OpTraHnu3MOB )51 Hux
KOMIIOHCHTOB, COJACpKaInX HC
BCTpCHANOMUECCA

B IPUPO/JIe OMOCHHTETUYECKHUE MTYTH.
Knerounas nnxxenepus. Metoabl

KyJbTYpbl KIETOK M TKAHEH pacTeHUud u
KUBOTHbIX.  KpuoOGanku.  Comaruueckas
TUOpHUIN3AIUS U COMATHIECKUN SIMOPHOTEHE3.
Ucnonp30oBaHnne ramiouioB B  CEIEKIUH
pacTeHui.

Ilonyuenue MOHOKIOHANbHBIX AHMUME.

PackpeiBaTh copepkaHue TEPMHHOB U
MOHSATUI: KJIIETOYHAs! MHXXEHEepHs,

KJIE€TOYHAasT TEXHOJIOTHSI, METO/I
KYJBTYpBI KJIE€TOK M TKaHEH,

TOTUIIOTEHTHOCTD, TUTIOPUTIOTEHTHOCTb,
CTBOJIOBLIE KJIETKH, MHUKPOKJIOHATBHOE
pPa3MHOXKEHHE pacTeHuH, coMaTHYeCcKast
rudpuIM3aIms, ranjouIbl, THOPUIOMBI,
MOHOKJIOHAJILHBIE u MOJIMKIOHAIHLHBIE
aHTUTENa, METOJl TpaHCIUTAHTAIluK  sJep,
KJIOHUPOBAHHUE.

XapakTepuszoBaTh OCHOBHBIE
HaIlpaBJIE€HUsI CUHTETHYECKOM
OMOJIOTHH.
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Hcnonvzosanue - MOHOKIOHANbHBIX U
NOJAUKIOHANILHBIX AHMUME

8 Meouyume. UckyccTBeHHOE
OIUIOJIOTBOPEHUE. Pexoncrpykums
SIMIEKJIETOK U KJIOHUPOBAHUE

JKUBOTHBIX. MeToJl TpaHCIUIAHTalluU SEP
KJICTOK. Texnonozuu 0360p06ﬂ€Huﬂ,
KyiromueupoeaHusl U MUKDOKJIOHAIbHO20
PASMHOINCEHUA C€JZbCKOx03)llZCI’n6€HHblx
Kyllbmyp.

JdeMoHcTpanumn

Tabmmiel  u  cxembl: «KierouHas

HUHXXCHCPU»

OnuceiBaTh Ha KOHKPETHBIX MIPHUMEpPAX
METO/1bl KJIETOUHON MHKEHEPHH.

[IpuBoauTh  mpUMEpPHl  HMCMOJIB30BAHUS
MOHOKJIOHQJIIBHBIX Y IOJUKJIOHAJIBHBIX
AHTUTEJI B MEIULIUHE.

OueHuBaTh  3HAaY€HHE  CUHTETUYECKOMN
OMoNoruM ISl CEJIbCKOTO  XO3sicTBa U
MEIULIMHBI

16.3

XpomMOCOMHas
TEHHAasI MTH)KEHEPHS

n

XpOMOCOMHAs ¥ T€HHAs1 UHXKXEHEPUS.
NckyccTBEHHBIN CUHTES3 TEHA U
KOHCTpyHpoBaHue pekomonHanTHbix JJHK.
Co30aHue  MPAHC2EHHBIX  OP2AHUZMOS.
JlocTuxenus u

MIEPCIEKTUBBl XPOMOCOMHOW W  TE€HHOHU
WHXEHEPUHU. DKOJIOTUYECKHE M JITUYECKHE
po0OJIeMbI TeHHOM

VH)KCHEPUH.

JdeMoHcTpanuu

Tabauubl u  cxembl: «I['eHHas
VHKECHEPUS»

PackpeiBaTh coJiep)kaHUE TEPMHHOB H
TTOHSITHIA: TCHHAS WH)XCHEPHS,
PECTPUKIIMOHHBIE SHIOHYKJIea3bl
(pecTpuKTassbl), IUMKHE KOHIIBI,

MIa3MUAbI,  PECTPUKLMUSA,  JTUTUPOBAHHUE,
Tpancopmalusi, CKPUHUHT, TpaHCTEHHBIE
(reHeTHYECKH MOAU(PHUIIPOBAHHBIE)
OpTaHU3MBlI.

OnuceiBaTh METOIBl PENPOAYKTUBHOTO H
TEPaIeBTHYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIC TEXHOJIOTUM ¥  CIIOCOOBI
TeHETUYECKON NHIKEHEPUHU.
XapakTepu30BaTh JOCTUKECHHS TEHHON
WHXCHEPUH.
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OneHuBaTh KOJIOTMYECKHUE U

THYECKHE TNpoOJeMbl KIOHUPOBaHHUS U
CO3aHUA TPaHCT€HHBIX OpraHu3MOB,
NIEPCIEKTUBBI PA3BUTHSI XPOMOCOMHOU

Y TEHHOM MHXEHEpUU

16.4

Mennuunckue
OMOTEXHOJIOTUHN

MenunuHckue OHUOTEXHOJIOTUH.
Ilocmeenommnasn yughposas meouyuua.
III]P-ouacnocmuxa. Memabonommulii
aAHAU3, 2eHOYEHMPUYECKUll aHaiu3
npomeoma yenogeka Ol OYEHKU
COCMOANUSL €20 300POBbAL.

Hcnonvzoeanue  cmeonosvix  Kilemok.
Tapeemnas mepanust paka.
3D-6uounscenepuss  ona  pazpabomxu
@dyHOamMenmanbHblX OCHO8 MEOUYUHCKUX

mexuoaocull, CO30QHUSL  KOMNJIEKCHbIX
mxaneu couemanuem mexnoao2ull
MpEXMepHO20 ouonpunmunea u

ckagpgponounea O pewenus  3a0ay
NepPCOHANUZUPOBAHHOU MEOUYUHDL.

Co30anue 6eKMOPHBIX 6AKYUH C YETbio
obecneyeHusi KOMOUHUPOBAHHOU  3AUUMbI
om 6o30youmeneii OPBHU, ycmamnosenenue
MONEKYIAPHBIX

MEeXaHUu3M08 YHKYUOHUPOBAHUS

PackpslBaTh copepkaHWEe TEPMHMHOB U
MOHATUM: MEAMULMHCKAas OMOTEXHOJIOIHUS,
MeTabO0JIOMHBIN aHaU3, FT€HOLIEHTPUYECKUN
aHaJIU3, NEPCOHAIM3UPOBAHHAS MEAMIMHA,
pereHepaTuBHas MEIULMHA.
XapakTepu3oBaTh METObl META00JIOMHOTO U
I€HOLICHTPUYECKOI0aHAIN3a; UCII0JIb30BAaHUE
CTBOJIOBBIX

kierok;  [I[P-mmarHocTky;  TapreTHyro
TEpanuro paka

90




PHK-cooepaicawyux supycos,

8bl3blearouux 0cobo

OndacHvle

3a001e8aHUs YETI0BEKA U HCUBOMHBLX

HToro yacos 1o teme 4
PezepBHOE Bpems 1
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
No KomnuectBo TIpOrpaMMHOE COTEpIKaHHE OCHOBHBIE BUIOBl JOEIATEILHOCTHU
/11 pasacios U TEM 4acoB o0yyaroIMxcs
y4eOHOT0 mpeaMeTa
1 Tema «3apoxaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeEACTABJIECHUI B OMOJIOTHH»
1.1 DBOJIOIMOHHAS 1 OpomounronHass Tteopusi Y. [lapBuHa. PackpeiBaTh  cojepKaHME€ ~ TEPMHHOB U
teopus Y. lapsuHa [Ipennoceuiku BO3HHUKHOBCHHUS MOHSITUM: KpeallMOHU3M, BHUJI, CHUCTEMAaTHKa,
napBuHu3Ma. JKU3Hb U HaydHast OuHapHasT HOMEHKJATypa, HWCKYCCTBEHHAs
nearenbHocTh Y. JlapBuHa. cucreMa
I[eMOHCTpaIII/II/I KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHusmos,
Hoptpetsr: Apucrorens, K. Jlunnei, XK. b. MCTOPUYCCKUH MCTOL, HapBUHHA3M.

Jlamapxk, 3. K. Cent-Unep,

XK. Krosse, Y. JlapBuH.

Tabmuubl u  cxembl: «Cucrema XKHUBOH
npupojsl (1o K. JIunuero)y,

«JlecTHHIa KMBBIX CYIIECTB (TI0
Jlamapky)», «MexaHu3m

dbopMUpOBaHHS  TPUCTIOCOONICHUN Y
pacTeHuil 1 KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema MmapuipyTa
nyremectsus Y. JlapsuHay,

«Haxonku Y. /Japsuna»

XapakTepu3oBaTh B3IJIAJbl ApUCTOTEIS,
Owmnenokia, Jlykpenus Kapa, [x. Pes na
pa3BUTHE )KUBOU IPUPOJIBI.

OnenuBary Bkian K. Jluanaes B

pa3BUTHE OMOJIOTUH.

CpaBHuBaTh B3IIS1IBI HA BUJ U 3BoJoLno K.
JIunnes, XK. b. Jlamapkau Y. [lapsuHa.
Kputnuecku orieHMBaTh
KpEalMOHUCTCKUE B3MUISAJbI  Ha
IpUpONY.

[lepeuucnars KynbTYpHO-UCTOPHUECKHE

KUBYIO

N €CTCCTBCHHO-HAYYHBIC ITPEAITOCBIIKN
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MOSIBJIEHUS HBOJIOLMOHHON Teopun Y.
HapBuna.

OnuceiBaTh  pojib  UCTOPUYECKOTO
METO/a.

W3naratb  CYHIHOCTh  SBOJIIOI[MOHHOM
teopuu Y. JlapBuHa.

HaspBaTth ocHOBHBIC (akThl Ouorpaduu Y.
JlapBuHa U 3Tamnbl CO31aHUS UM
HBOJIIOLIMOHHON TEOPUU

1.2

JBmwxymue  cuisl
SBOJIIOIINH BHUJIOBIIO
Y. {apBuny

JIBIDKYIIME CUJIBI HBOJIIOLIMM BUA0BIO Y.
JapBuHy  (BbICOKas  MHTEHCUBHOCTh
pa3sMHOXKEHUs OpPraHU3MOB,
HaclleICTBEHHAasi U3MEHYMBOCTh, OOph0Oa

3a CYIIECTBOBaHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Jdemoncrpanuu

IToprper: Y. dapBuH.

Tabmuubl 1 cxemel: «DopMmbl OOpHOBI 32
cymectBoBaHue», «llopoabl romyOGei»,
«MHuoroo0pa3zue

KYJIBTYPHBIX ()OPM KaITyCTEI,

«HOpO}IBI JOMalTHUX KUBOTHBIX),
«CxeMa oOpa3oBaHMsI HOBBIX BHUIOB (IO
Y. HdapBuny)», «Cxema COOTHOIICHHUS
ABVXXYIIUX CUJT

SBOJTIOLIHH

PackpbiBaTh  copep)kaHue TEPMUHOB U
MOHSATHUI: HACIIEJCTBEHHOCTh, N3MEHYHUBOCTb,
MCKYCCTBEHHBIN otbop,  Oopnda 3a
CYIIIECTBOBAaHHE, €CTECTBEHHBINA OTOOP.

N3naraTe CyniHOCTh yYEHUS

Y. JlapeuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JBUKYILIHE CHUJIBI
ABOJIFOIMU BUAOB 1O /[apBHHY.

[IpuMeHATh 3HAHUS O JBWXKYIIMX CHIIAX
ABOJIFOLIMY BHUJIOB 110 J[apBUHY

J1s1 OOBSICHEHHS] MHOTOOOpa3usi BUAOB, TOPOJT
JIOMAIIHUX JKUBOTHBIX M COPTOBKYJIbTYPHBIX
pacTeHuit
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1.3 DopMHUpOBaHHE 1 OdopmiieHre  CHHTETHYECKOM  TEOpHH PackpsiBaTh copepkaHMe TEPMHMHOB U
CHHTETUYECKOU ssomonuu  (CTD). HelTpanbHas Teopus TTOHSATHI: JTApBUHU3M, MyTalllH,
TEOPHUH IBOJIIOIUU sBomtonnd. COBpEMEHHAsl 3BOJIIOIMOHHAS MYTallMOHHBIN TpOIIECC.

ouosorus. OOBSICHATH NPUYMHBI  KpHU3UCA
3HauE€HHE HBOJIIOLMOHHOW TEOpHH B JIapBUHU3MA.
(OpMHPOBaHHMY €CTECTBEHHO- HAy4YHOH OO60CHOBBIBAThH 3aKOHOMEPHOCTh
KapTUHBI MUpA. TpaHcopMaIiy JapBUHU3MA
JdemoHcTpanuun B CHUHTETHYECKYIO TEOPHIO HBOJIIOIUHU
Ioprpersr: C. C. YeTBepukos, (CTD).
N. 1. Umansraysen, Hx. Xonaein, /1. K. W3narate ocHoBHble moioxkenus CTD.
benses. OuenuBars Bkiiana I'. [le @pusa,
Tabauml " CXEMBI: «OcHOBHEBIE C. C. YerBepuxona,
MOJIOKEHUSI ~ CUHTETUYECKOW  TEOpHUU N. W. lImansraysena, [[. K. bensesa B
SBOJIOLIUN dbopmuposanne CTO.
OnenuBarsb 3HaueHue CTO
B dbopMupoBaHUH COBPEMEHHOI
€CTECTBEHHO-HAyYHON KapTUHBI MUpa
Hroro yacos no teme 4
2 Tema « Mukpo3BoJIIOLUs U €€ pe3yJabTaTbD)

2.1 Oranbl 3 [Monynauus Kak >JeMEHTapHas €IWHULIA PackpbiBaTh copepkaHue TEPMHHOB U
ABOJIOLIMOHHOTO 3BOJIIOLIHH. CoBpeMEHHbIE  METObI MOHSATUNA: MUKPOIBOIIOLHSA,
mporecca: OIICHKH TEHETHUYECKOT0 pa3zHooOpasus u MaKpOdBOJIOIMS,  MyTallud,  TOIMYJISIH,
MHUKpPO3BOJIOLUS U CTPYKTYpPBI KOMOWHAIIMKA TE€HOB, TeHO(MOHI, FIIEMEHTapHOE
MaKpO3BOJIIOLUA. nonynsuuii.  M3menenune  reHodoHma ABOJIIOIMOHHOE  SIBJIEHHE. XAapaKTE€pU30BaTh
[onynsauus — TTOTYJISIIH Kak 3JeMEHTapHOe MHUKPOJBOJIOLIMIO KAk JTalm  MOSBJIEHUA
AJIeMEeHTapHast 3BOJIIOLIHOHHOE SIBJICHHE. 3aKkoH MIPUCTIOCOOICHUH 1
€IMHULIA DBOIIOLUN PEHETHIECKOIO paBHOBCCHA BUJI000pa30BaHUS.
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JIx. Xapau, B. BaiinOepra.

JdemoHcTpauuu
Tabmuet ~ w cxembl:  «MyTanMoHHas
U3MEHYUBOCTBY, «[lonmynsimonHas

CTpyKTypa Buaa», «Cxema MNpOsBICHUS
3akoHa Xapau—BaiinGepray.

JlaGoparopHasi pabora
«BbIsiBIEHHE M3MEHYHMBOCTH y  0cC00ei

OJIHOTO BHJIA»

XapaktepuszoBaTh MOMYJISLIAIO Kak
AIIEMEHTApHYI0  €IMHUIY  HBOJIOLHUU.
[lepeuncnar,  TpU3HAKKM  HJCaJTbHOU
MNOMYJSIIAA W OOBSACHATH  YCIIOBUS
BBITMIOJTHEHUS 3aKOHa Xapau—

Baitnbepra.

[IpuMeHATh UMEIOIINECS 3HAHUS

U1 OOBSICHEHUS TMPUYMH HM3MEHUYMBOCTU Y

0co0eill 0THOro BUaa

2.2

DJleMeHTapHbIe
(aKkTOpBI SBOTIOLUU

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIHUECHIIBI)
IBOJIONUK.  MyTalMOHHBIA  IpoIecc.
KomOunatuBHass u3MeHUYMBOCTh. Jlpehid
T€HOB — CiydYaliHble HEHalpaBJICHHbIE
M3MEHEHMsI 4YacTOT ajliesieit

B ONYISIIUAX. DPPeKT ocHOBATEN.
Ohdpexm dymuinounozo coprviuika.
CHudiceHue 2eHemuueckoeo pasHooopasus:
npuyunvl  u  creocmeus.  Ilpossnenue
aghghexma Opetigha 2eno6 6 HOILUUX U MATBIX

NONYAYUSIX.
Murpanuu. N3onanusa TOMYJISIIUAMN:
reorpaduyeckas (mpocTpaHCTBEHHAs),

Ouosornueckasi (penpolyKTHBHAS).
JdemoncTpanuu

IMoptpeter: C. C. YerBepukos, J.
Maiip.

PackpbiBaTh copepikaHue TEPMHHOB U
MOHSITUI: MYTAI[MOHHBIN TTPOIIECC,

KOMOMHaTUBHAs U3MCHYHNBOCTD,
MOMYJISIIMOHHBIE  BOJHBI, JApeld  TreHoB,
MUI'paLNH, H30JIALNA, reorpaguyeckas
(mpocTpaHCTBEHHAs!) W30JISILINS,

Oounonornueckas (penpoayKTUBHAS) U3OJIALIHS,
3pdexT ocHoBarens, 3(PPeKT OYTHIIOYHOTO
TOPJIBILIKA.

XapakTepHu30BaTh JIEMEHTapHbIE

(bakTophl  (IBWKYIIHME CHJIBI)  IBOJIOIUH.
OnenuBats Bkaax C. C. YerBepukosa, O.
Maiipa B pa3BUTHE 3BOJIIOLMOHHOIO YUEHUS.
OOBACHATP  MPUYMHBI  HEHANPaBJIEHHOTO
JNENCTBUSL  DJIEMEHTApHBIX  SBOJIIOIIMOHHBIX
(bakxTopoB.

[TpuMeHsTh HMeroLInecs 3HaHUS
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Tabmuiel W cxembl: «JIBHKyIIHME CHIIBI
IBOJIIOLIMMY, «KOJIOTHYECKast

M30JIALUS TIOMYJIALMN CEeBaHCKOM (openn»,
«['eorpaduueckass M30JALMS JIMCTBEHHULBI
CHOMPCKOM M TMCTBEHHUIIBI 1ayPCKOW»,
«[lonynannoOHHBIE BOJHBI YACICHHOCTH
XUILHUKOB U KEPTB»

0 JBIKYIIMX CUJIaX IBOJIFOLUN
JUIsi  OOBACHEHUS NPUYMH  PazHOOOpa3us
reHo(oHIa TOMYJISAINA 0OHOTO BUIA

2.3

EcrecTBennbIit

oTbop —

HaIpaBJISIOIU I
(hakTOop SBOJIOLHH

EcrecTBeHHbIit 0TOOp —

HaANpaBSIIOIUK  (AKTOP  SBOJIOLHU.
Dopmbl €CTECTBEHHOTO orbopa:
JBUKYILHAN, CTaOMIIN3UPYIOIIHA,
pa3pbIBAOIKN (AU3PYNTUBHBIN).

[TonoBoit  or6op. Bo3HukHOBeHHE U
9BOJIIOIUS  COLMAJIBHOTO  TOBEACHUS
AKHUBOTHBIX.

Jdemoncrpanuu

Tabmuiel m cxembl: «Cxema JeicTBUsS
€CTeCTBEHHOTro 0TO0pay, «®opMbl 60pbOBI
3a CyIIECTBOBAHUEY,

«MHaycTpUanbHBIA METTAHU3MY,
«OKuBBIE HCKOMTAaEMBIE)

PackpeiBaTh conep)kaHue TEPMUHOB U
MOHSTHIA: €CTECTBEHHBIN 0TOOP,

JBIOKYUIMI  0TOOp,  CTAaOMIM3UPYIOIIMMA
0oTOOp, pasphIBAKOIIMA  OTOOp, IOJOBOM
oTOOP.

XapakTepu3oBaTh €CTECTBEHHBIM OTOOp Kak
OBIOKYIIYIO W HalpaBISIONIYI0  CHUITY
HBOJIIOIIMH, €r0 (POPMBI.

Pasnuyate  (opMBI  €CTECTBEHHOTO
orOopa B MOMNYJSAIUSAX, TMPUBOIUTH
MIPUMEPHI JICHCTBUS B MOMYJISAIIUAX HOpM
€CTECTBEHHOT'0 0TOOpa.

OOBICHATh  MPEANOCHIIKH  JJIsi  JEHCTBUS
JOBIDKYIIEH ¥ crabunusupyromeir  ¢opm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh  (QOpPMBI  €CTECTBEHHOTO
oTOOpa, enaTh BHIBO/IBI HA OCHOBE

CpPaBHEHHSI.
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[IpuMeHATs uMeEIIMeECs 3HaHUSA O
€CTECTBEHHOM 0TOOpe

JUIS 00BsICHEHUS IIPOLIECCOB,
IIPOUCXOAAIINX B IIOMYJIALUAX BULOB
OpraHu3MOB

2.4

[TpucnocoGeHHOCTD
OpraHu3MOoB
pe3ynbTaT
MHKPO3BOITIOLIMU

KakK

[IpucrocoOIeHHOCTh ~ OPraHM3MOB  Kak
pe3yJIbTaT MUKPO3BOJIIOIHMH.

Bo3HukHOBEHME  NPHUCIIOCOOICHUH Y
OpraHU3MOB. Apomopdo3sl U
UIMO0agaITalliu. [Tpumepsr
IPUCIIOCOOTIEHUN Y OPraHU3MOB:
Moponoruueckue, ¢busnonornuecKue,
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
OTHOCUTENBHOCTh MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB.

JdemMoHcTpanuu

Talnuibl 1 cXemsl:

«IIokpOBHUTENBCTBEHHAS OKpacka
KUBOTHBIX», «IIpenynpexnaromas
OKpacKa KUBOTHBIX»,

«DU3HOIIOTHYECKHE AN Talluny,
«[IpucocobneHHOCTh OpPTraHU3MOB U €€
OTHOCHTEIBHOCTBY.

Oo6opynoBanmne: repbapuu pacTeHui;
KOJUIGKIIMM HACEKOMBIX; 4Yydeda MTHI W
3BEpEN C MpUMepaMu pa3IudHbIX
MIPUCIIOCOOTICHUH.

PackpeiBaTh  coiepkaHuEe — TepMHUHA
MIPUCIIOCOOTICHHOCTh OpPTaHU3MOB
(amanarmsi), apomopho3,
UMOa AT TAIIHS.

[TpuBOIUTH KOHKPETHBIC MIPUMEPBI
IPUCIIOCOOIEHUM OpraHU3MOB
(mopdonoruyeckue, (bu3HOIOTHYECKHE,
OMOXMMUYECKHUE, TTOBEICHUECKHE).

OOBSACHAT,  MEXaHU3M  BO3HUKHOBEHHUS

IpUCIIOCOOIEHUH Yy OpraHU3MOB.

[IpuBoauTe mnpumepbl apoMopdo30B U
WJIMO0AIaNTallui Y PACTEHUHN U

JKUBOTHBIX.

OOBsACHATH posIb apoMOp(P030B

B OCBOCHHH OpraHW3MaMH HOBBIX Cpell
oOuTaHus.

OOBSACHATH pONb WAMOAJANTALUN B

HpI/ICHOCO6J'ICHI/II/I OpraHu3MoB K
KOHKPETHBIM YCJIOBUAM CPEIBI.
I[OKEBLIB&TL OTHOCHUTEIbHBIN XapaKkTep

NPUCIIOCOOTICHHOCTU U TPUBOAUTH
IIPUMEPBI OTHOCUTEIBHOCTH Al TallAM.
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JlaGoparopHas padora PackpeiBaTh 3HAauE€HHE JBMKYIIMX  CHII
«IIpucmocobyieHns OpraHU3MOB U HUX SBOJIIOLIMH B opmupoBanum
OTHOCHUTEIIbHAs 1€JIeCO00Pa3HOCTh. IPHUCIIOCOOIICHUH
JlabopaTopHasi pabora
«U3yuenne  apomopo3oB  H
HUJIMO0AIANTAIUI Y PACTEHUI U
YKUBOTHBIX)»

25 Bun, ero kpurepun u Bu, €ro KpUTEpHHU U CTPYKTYpa. PackpeiBath  copepkaHue  TEPMUHOB U

CTPYKTypa JleMOHCTpaLUH MOHSITUM: BUJ, KpUTEpUU BU/JIA,

Tabmuibl u cxeMbl: «Kputepun Buaay, noaMMOpdU3M,  BUJBI-ABOMHUKM,  apeal,
«Bupi-nBoiinnkn», «CTpykTypa Buga B | OKOJNOTMYECKas HHINA, MOIYISLNS, BUIOBOMU
IPHPOLEY. KapUOTHIIL, KOCMOTIOJIMTBI, SH/IEMUKH,
O6opynoBanue: repbapun  pacrtenuii; | TOABHUIBL, SKOTHIIBL.
KOJUIGKIIMH HACEKOMbBIX; duydena MTHIl U | XAPAKTEPH30BaTh KpUTEpHH BUJa
3Bepeil Pa3HEIX BHIOB. (Mopdomoruveckuii, T€HETUYECKUH,
JlaGopaTopnasi pa6oTa OMOXMMUYECKUH, reorpauuecKuii,
«CpaBHEHHE BHI0B DKOJIOTMUECKUH, OMOXUMHUYECKUH).
110 MOP(OJIOTHYECKOMY KPUTEPHIO» OOBACHATH HEOOXOIMMOCT

HCIIOJIb30BaHUS BCEH COBOKYITHOCTH

KpUTCPUCB  UIA  OIPCACICHUA BHUJIOBOH

MIPUHA]JICKHOCTH OpraHu3Ma.

[Tepeuncnars OCHOBHBIE
BHYTPUBHUIOBBIE TPYIITUPOBKH.

OOBSACHATH MPUUMHBI CYIIIECTBOBAHUSIMOHO-
Y TIOJTUTUITHYECKUAX BHUJIOB.

CpaBHUBATH BUBI IO

MOP(OIOTHIECKOMY KPUTEPHIO
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2.6

BunoobpazoBanue  Kak
pe3yabTaT
MHKPO3BOJIIIOIHH.

CBsi3b

MHKPOJBOJIIOIIMU |
IMUAEMHOJIOTUH

BunoobOpa3oBanue Kak  pe3yibTar
MUKpO3BOJIOUUU. M3omsus —
KJIF0UeBOM (akTop BugooOpazoBanus. [Tytu

H CII0COOBI BH1000pa30BaHMS:
aJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE (3KOJIOTUYECKOE),
«MTHOBEHHOE» (monuMIUTON IM3aIHs,
rudpuIn3aIms). JnatensHoCTh
IBOJIFOIIMOHHBIX MTPOIIECCOB.

MexaHu3mbl ¢dbopmupoBaHuUs
OHMOJIOTUYeCKOro pazHooopasus. Poib
DBOJIIOLIMOHHOM ounosioruu B

pa3paboTke Hay4YHBIX METOJIOB
COXpaHEHHUs OMOPa3HOOOpa3HsL.
MWUKPOIBOITFOIIHS u KO3BOJTFOIIHS
Mapa3suToOB W HMX XO035€B. MexXaHH3MbI
(bopMHUpPOBaHUS YCTOMYUBOCTH

K aHTUOUOTUKAM U CITIOCOOBI OOPHOBIC HE.

JdemMoHcTpanuu
Tabau1s! u CXEMBI: «Cr1oco0bI
BUI000pa30BaHMUS, «["eorpaduueckoe

BUZ000pa3oBaHue TPEX BUIOB JIAH/BIIIECI,
«DKOJIOTHYECKOE BHJ000pa30oBaHuE BHUJIOB
CUHMI,

«[Tonumnonnel pacrenniin, «KanyctHo-
peneyHbI THOPHUIY.

PackpbiBaTh  copepkaHUE€ ~ TEPMHUHOB U
MOHATHM:  BHJI0OOpa3oBaHWE,  HM3OJALUA,
KODBOJIIOLIHSL.

XapakTepu3oBaTh BUA000pa30BaHUE Kak
pe3yabTaT MUKPOIBOJIIOIIH.

OOBSCHATH POJIH H3OJSAIIUU

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepu3oBaTh  Pa3IUYHBIE  CIOCOOBI
BUI000pa3oBaHus (anmmonaTtpuueckoe,
CUMIATPUYECKOE).

[IpuBOIUTH KOHKpPETHBIE MPUMEPHI BUIOB,
00pa3oBaBIIMXCS PA3TUYHBIMUCIIOCOOAMHU.
[TpumeHsTH 3HAHUSA croco6oB
BUJI000pa3oBaHusl Il OOBSICHEHUS
MIPUYKUH MHOTO000pa3usi BUJIOB.

OOBACHATD BO3HUKHOBEHUE
YCTOMYMBOCTH MaTOT€HOB

K aHTHOMOTUKAM
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Oo6opyaoBanue: repbapuu pacTeHUN
ONMU3KUX  BUAOB, 00pa30BaBIIMXCS
pa3IMYHBIMHU CIIOCO0aAMU

Htoro yacos 1o Teme 14

3 Tema «Makpo3BoJionMs U €€ pe3yJbTaThbI»

3.1 MakposBonronus. 1 Meroasl  u3y4eHUs ~ MAaKpOIBOJIIOLHH. PackpslBaTh copepkaHWEe TEPMHMHOB U
[TaneonTonornueckue [TasieoHTONOTMYECKHE METOABI W3YYECHUS MOHITHIA: MAaKpO3BOJIONHUsS  ((UIOTeHE3),
METObI U3Yy4YEHUS sBomtonuu.  Ilepexomgueie  Gopmbl U nepexoaHbie  Gopmbl, (pHIIOreHETHYECKHE
3BOJIIOLIUHA (bUITOTEHETUYECKHE PSJIbI OPTaHU3MOB. PSABL, TATIEOHTOIOTUS.

JleMOHCTpALUHT XapakTepru3oBaTh MaKpPO3BOJIFOLUIO KakK
TaGIuUIbl U CXEMBI: HaJIBUJIOBYIO 9BOJIIOLIUIO o0Opa3zoBaHus
«DUIIOTEHETUYECKUM PSiJ] JIOLIAIN Y, KPYIIHBIX TAKCOHOMHUYCCKHX CANMHMIIL.
«ApXeonTeEPUKCY, «3Bepo3yoObie OOBACHATS 3HA4YCHHUC
SILLEPBIY, «CT@FOHC(I)&J'IBI», TAJICOHTOJIOIMYECKUX I/ICCHGI{OB&HI/Iﬁ JUIA
«Punnoute, «CeMeHHBIC HOJIyH4CHHA (paxroB 9BOJIIONNK
MManOPOTHUKW . OpPraHM3MOB.
OﬁopynOBaHHe: KOJJIEKIIMH, HpI/IBOI[I/ITI) MMPUMCEPLbL OpTraHnu3MoOB,
rep6app[p[’ MYIISDKU HUCKOIIaeMBbIX OTHOCAIINUXCA K  IMEPEXOIHBIM CI)OpMaM.
OCTaTKOB OPTaHN3MOB Ha3wiBaTh T'pyIIibl OPpraHu3MoB,

IUIs  KOTOPBIX  BOCCTaHOBJIEHBI

(buIoreHeTUYECKUE PAJIbI.

CpaBHMBaTh NPOLECCHI

MaKpO3BOJIFOIIUY X MUKPOIBOJIFOLUA

3.2 buoreorpaduueckue 1 buoreorpaduueckrne MeTOIbI U3YICHUS PackpeiBath conepxanne TEpPMHUHOB U
METOABI  HW3Y4YECHHUS somonnu. CpaBHeHue GIOpPel U MOHSITHM: ouoreorpadus,  SHACMHUKH,
3BOJIFOLUU (hayHBI MATEPUKOB B OCTPOBOB. PEIUKTEL.
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buoreorpadpuyeckne  obmactu  3eMIIH.
Buapl-3HIEMUKY U PETUKTHI.

JdemMoHcTpauuu

TabyuIIbl U CXEMBI:

«buoreorpaduueckue 30HbI 3eMIIN,

«peiid KOHTUHEHTOBY, «PesnuKThI.
Oo6opynoBanue:  repOapuu;  KOJUICKIUHU
HACEKOMBIX

OO0CHOBBIBATH 3HAa4YCHUE
oworeorpadbun A HU3y4YEHUS

HBOJIIOLIMU OPTaHU3MOB.

[Tepeuncnsary Ouoreorpaduyeckue obiactu
3eMiu ¥ OOBSICHITH IPUUUHBIUX BbIICTICHUS.
CpaBuuBate Quiopy u (ayHy MaTepuKkoB U
OCTPOBOB, PACTEHHSI W JKUBOTHBIX pa3HBIX
ouoreorpaduueckux obmacreid. [lpuBoauTh
NPUMEpPbl PEITUKTOBBIX OPraHMU3MOB, BHJIOB-
9HJIEMHUKOB.

OOBACHATP  IPUYUHBI  COXPAHEHUS
BUJIOB SHJIEMHUKOB H «OKHBBIX

HNCKOIIa€MbIX»

3.3

OMOpuosiorHYecKkue
CpPaBHHUTECIIBbHO-
Mophonoruueckue
METOAbI HN3YUCHUA
HBOIIOLIUU

OMOpHONOTHYecKHE M CPaBHUTEIBHO-
MOP(OJIOTHIECKHE METO/IbI HU3y4YEHUS
9BOJIOIMM. [ eHeTHyeckue  MeXaHHU3MBbI
OBOJIIOIMM  OHTOT€HE3a W IOSIBICHUS
HBOJIIOIMOHHBIX HOBILIECTB.

'omosornyHbIe ¥ aHATOTWYHBIE OpPTaHBI.
PynumenTapHple OpraHbl W aTaBU3MBEI.

MonekynsapHo- T€HETHYECKHUE,
OMOXMMHMUYECKHE W  MaTeMaTHYEeCKHe
METOJIBI M3y4YEHUS HBOJIIOLIHH.

T'oMoIOrn4YHbIE TEHEI.

CoBpeMeHHbIE METO/IbI TOCTPOCHUS
(UIOreHEeTUUECKUX JIePEBHEB.

PackpeiBaTh  copepkaHME€ ~ TEPMHHOB U
MTOHSATUI: AMOpUOJIOTHS, Moposorus,
rOMOJIOTMYHBIE ¥  aHAJOTMYHbIE OpraHhl,
PYIUMEHTBI,  aTaBU3Mbl,  OHMOXHMMHYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh HMOPHOIOTHYECKHE,
CPaBHUTEIHLHO-MOP(OIOTHUECKHE,
MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE, MaTeMaTH4YeCKHE METOMbl
W3YYEHHUS SBOJIIOIIHH.

OOBsACHATL  3HaYeHHe  HIMOPHOJIOTHUH,
CPaBHUTENLHONW MOP(OIIOTHH,

MOJIEKYJISIPHOM T'€HeTHKH, OMOXUMUH,
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XpOMOCOMHBIE MYTallUd W SBOJIOLUS
TCHOMOB.

JdemMoHcTpauuu

[optpetsl: K. M. bap,

A. O. Kosanesckuii, ®. Mroiep, 3.
I'exkkens.

Tabnuik! U cxembl: «HavyanbHbIC cTaguu
AMOPHOHAIILHOTO pa3BUTHS
IT03BOHOYHBIX KUBOTHBIX),
«'OMOJIOTMYHbIE W AHAJIOTHYHBIE OPTaHbI»,
«PyaumeHTb», «ATaBU3MBI»,
«XpoMOCOMHBIC HAOOpBHI YEJIOBEKAa W
IIAMIIAH3E.

OO0opynoBanme: KOJUIEKIMHU, repOapui,
MYJISIKU TOMOJIOTUYHBIX, aHAJIOTMYHBIX,
PYAUMCHTAPHBIX OPraHOB U aTaBU3MOB

OnonH(pOpPMATUKUA  JUISI  M3y4YCHUS
HBOJIIOLIMHA OPraHU3MOB.

OuenuBate Briag A. O. KosaneBckoro B
pa3BUTHE 3BOJIOLMOHHOIO YUEHUS.
OnucelBaTb  TIEHETUYECKUE  MEXAHU3MBI
DBOJIIOLIMA ~ OHTOTE€HE3a W IOABJICHUSA
ABOJIFOLIMOHHBIX HOBLIECTB.

IIpuBomuTe  HpUMEpPHl  aTaBU3MOB WU
PYOUMEHTApHBIX OpPraHOB Yy  PAa3JIMYHBIX
OPraHu3MOB M OOBSACHATH HPUYMHBI HX
MIOSIBJICHHUS.

IIpyBomuTe npHUMEPBl TOMOJOTMYHBIX U
aHAJIOTUYHBIX OPTraHOB.

CpaBHUBaTh CTPOEHHE OpIraHOB Y
OpraHu3MOB pasHbIX
CUCTEMATHUYECKUX TPYIII.

[IpuBoauTh mNpUMEpPbl OHMOXUMHYECKONH U
TE€HHON TOMOJIOTHH.

OneHuBaTh 3HaYeHHE OMOMH(DOPMATUKU IS
W3Yy4YEeHUs 3aKOHOMEPHOCTEN

HBOJIIOLINU

3.4

OO01ue
3aKOHOMEPHOCTH
SBOJIFOIIUA

OO6ume 3aKOHOMEPHOCTH (nmpaBuia)
sBomtonuu. [lpunyun  cmenvl  PyHKYULL.
Heo6paTumocTs 3BOITIOLINY.

AnantuBHas panuainusa. HepaBHOMEpHOCTH
TEMIIOB IBOJIIOLIUH.

JdemoHcTpauuu

PaCKpLIBaTL COJZICpIKaHHUC TCPMHUHOB n

MTOHSATUN: cMeHa  (yHKUUH OpraHoB,
HEOOpaTUMOCTh  HBOJIOLUM,  aJlalTHBHAs
paguanus, HEPaBHOMEPHOCTh TEMIIOB

9BOJJIIOLIUHA, YCPCAOBAHUC I'TITaBHBIX
HaMpaBJICHUN SBOJIIOIUH.
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Tabmuipl ~ u CXEMBI: «['naBHBIE AHanu3upoBaTh  IPUYUHBl  YepEIOBAHHUSA

HampasjieHus  sBoiouuny,  «OO0mue [JIABHBIX HAIIPaBJIEHUH 3BOJIIOLUH.

3aKOHOMEPHOCTH 3BOJIIOLUN [IpuBoguTe  HpUMEpPBl  MPOUCXOXKICHUS
OpraHM3MOB  OT  HECHELUAIU3UPOBAHHBIX
IIPEAKOB u UX  I[pOrpeccupyrouiei
crenuaIn3alui.
OOBACHATH  NPUYUHBI  HEPABHOMEPHOCTU
TEMIIOB 3BOJIOLUH.
[IpuBoauTs  TpUMEPHI  AJANTUBHOU
paauanuy y OpraHu3MoB.
OOBACHATH NPUUMHBI HEOOPATUMOCTH
IBOJIIOLIUU

Hroro yacos o teme 6
4 Tema «IIpoucxoxnaeHue u pa3BUTHE *KU3HU HA 3emie)

4.1 [urmoTe3sl 2 Hayunple = runote3sl  IPOUCXOXKACHHUS PackpeiBaTh conep)kaHu€ TEPMHHOB H
BO3HUKHOBEHHUS >KM3HU HA XKU3HM  Ha  3emse.  AOuoreHes U MOHSITUM: KpearyoHu3M, BUTAJIN3M,
3emie naHcnepMus. JloHaydHble IPEICTaBICHUS O naHcrepmus, abuoreHes.

3apOKACHUHU KU3HH  (KpealioHU3M). W3naratb HaydHble TUIOTE3bl M TEOPHUH
I'nnoresa IIPOUCXOXKICHUS KU3HU Ha 3eMJIE.

IIOCTOSIHHOTO CaMO3apOKICHUs KU3HU U €€
onposepxkenue onbitamu  d.  Pemm, JL
Cnannanuanu, JI. ITactepa.

[IpoucxoxaeHue >KU3HU U
acTpoOHOJIOTHS.

JdemoncTpanuu

IMoptpetrer: @. Penu, JI. Cnamnanuanwu, JI.
[Tacrep.

OnenuBath Bkiag @. Pean,

JI. Cnaymannanwy, JI. [Tactepa

B (GOpMUpOBAaHHE HAYYHBIX B3IJISOB Ha
MIPOUCXO0XKICHUE JKU3HU Ha 3emie.
[lepeuncnarh cTaguu pa3BUTUSA KU3HU Ha
3emiie, COrIacHO TEOPUH OMOTM0I3a
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Tabmuiel u cxeMel: «Cxema ombiTa D.
Penn», «Cxema omnbiTa JI. Ilacrepa mo
M3Y4YEHUIO CaMO3apOXKICHUS

KHU3HU»

4.2

OCHOBHBIE  3Tambl
HEOPraHUYECKOMN
3BOJIIOLIMU

OcHOBHBIE ~ 3Tambl  HEOPraHUYECKOM
3BOJIIOLIHAH. IInanerapnas
(reonoruyeckast) BOIOIHUS.

Xumnueckas 3BOJIIOLUSL. AOUOreHHbIN
CUHTE3 OPraHUYECKHUX BEIIECTB

n3 Heopranuuyeckux. OnbiT C. Musepau I
IOpu. Ob6pazoBanue noaruMepoB

n3 MmoHomepoB. KoanepBarHas rumoresa
AM. Omnapuna, runore3a MEPBUYHOIO
OynpoHa Jlx. XongelHa, reHeTHYECKas
runore3a I'. Ménnepa. Pubosumsr (T. Yek)
Y TUTIOTE3a

«wvunpa PHK» V. T'unGepra.

dopmMupoBaHUE MeMOpaH u
BO3HUKHOBEHHE MPOTOKJIETKH.
JdemMoHcTpanuu

[optpersr: C. Mumnep, I'. ¥Opu, A.
WN. Omapun, Jx. Xonpenn, I
Ménnep.

Tabmuier u cxembl: «Cxema ombita C.
Muepa, I'. FOpuy, «3Ttamnsl
HEOPraHUYECKOU IBOITIOLIUNY.

PackpeiBaTh copepkaHue TEPMHHOB U
ITOHSITHIA: reoJIoruuecKast SBOJIIOLINS,
XAMHYECKass  DBOJIIOLMS, aOHMOreHHEIN
CUHTE3, TIepBHYHAs aTMochepa,
KOallepBaTHbIE  KaIljd, puOO3UMBI,
POOUOHTHI.

XapakTepu3oBaTb ~ OCHOBHBIE  OJTallbl
XUMHUYCCKOH ABOJIFOIUH.

HazpiBaTh  XMMHYECKHII  COCTaB
MepBUYHON  aTMocdepbl  3eMIIH.
OuenuBars Bkiaa C. Muniepa,

I'. FOpu, T. Yeka, Y. I'unbepta

B (opmupoBaHME HAy4YHBIX B3IJISIOB HA
MPOUCXOXKACHUE  KM3HHM Ha  3emJe.
OnuceiBaTh yCIOBUS, HEOOXOAUMBIC IS
a0MOTEHHOTO  CHHTE3a  OPraHUYeCKHUX
COCIUHCHHI.

[IpuBOIUTE TpPHUMEPH MOJEKYI, Y
KOTOPBIX BO3HHKIIH MPOILIECChI
T€HETUYECKOTO  KOMUPOBAHMUS U
(dbepMeHTaTUBHAS aKTUBHOCTb.

OOO0OCHOBBIBATH HEBO3MOKHOCTD
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BupryaabHas 1adopaTropHasi padora
«MoaenupoBanue onsiToB Muiepa— HOpu
M0 UW3YyYCHHIO aOMOTEHHOIO  CHHTE3a
OPraHUYECKUX COEAUHEHUI

B IEpBUYHON aTMOchepe»

IMOBTOPHOI'O BOSHUKHOBCHU S )KU3HU Ha3emiie

4.3 Uctopus  3emmun Uctopuss 3emnum u mertonsl €€ wusyueHus. | PackpeiBaTh cojepkaHue TEPMHHOB WU
METO/Ibl €€ U3yUEHUS Hckonaemblie OpraHu4ecKue OCTaTKHU. | MOHATHHA: I€OXpPOHOJIOTUS (OTHOCUTENbHAs,
I'eoxponosnorus u e€ metopl. OTHOCUTENBHAS | a0COTIOTHAS),
u abcoItoTHAs T€OXPOHOJIOTHUS. | OKAMEHEJIOCTH, METOJbl I'€OXPOHOJIOIHH,
I'eoxpoHonoryyeckass INKajga: DOHBI, OPbI, | TEOXPOHOJOTHMYECKAsl IIKala: DS0HBI, 3PBI,
MIEPUO/IbI, ITOXH. HEPUOJIbl, TTOXU. XapaKTEPU30BATh METO/IbI
JeMoHcTpanumn U3Y4YEHHUS UCTOPUU 3EMIIH.
Tabauiel 1 cXeMbl: IIepeunciars paszeisl
«['eoxpoHosOrnyecKas mKaaa. re0XpOHOJIOTUYECKON LIKaJIbI.
O0opynoBanue: KOJUICKIIUH OneHuBaTh  3HAYEHHME  HCKOIAEMBIX
OKaMEHEJIOCTEH, MOJIE3HBIX OCTaTKOB I  M3y4EHUS  HUCTOPUHU
HCKOMAEMbIX;  MYJSDKM  OpPraHHYecKHX pa3BUTHS KU3HU Ha 3eMIIe.
OCTaTKOB OPraHU3MOB. OOBSACHATH  XapakTep  paclpeaeiacHus
JlabopaTopnasi paGora HCKONAEMbIX OCTaTKOB B 3EMHOH KOpe.
«3yuyeHne ¥ ONHUCaHHWE HCKOMAeMbIX CpaBHMBATh METO/IbI AOCOIIOTHOM U
OCTaTKOB JIPEBHUX OPraHU3MOB» OTHOCHUTEJIbHOM re0XpOHOJIOTUU
4.4 HavaneHble  3Tamsl HavanpHble Tansl opraHuyeckoil 3Botonuu. | PackpeiBaTh  cofepkaHHE  TEPMUHOB WU
OpraHMYECKON [losiBieHHe M HBOMIONMS MEPBBIX KIETOK. | MOHATHH:  «IIOCIEIHUH  YHUBEPCAJIBHBIN
HBOJIIOLUH OBomonuss  Merabonusma. Bo3HMKHOBeHHE | oOmmii MIPEIOK», OJIHOKJIETOYHBIE

MIEPBBIX

skocucteM. CoBpeMEeHHbIE MUKPOOHbIE

OpraHu3MBbl, IPOKAPHUOTHI, IYKAPUOTHI,

CUMOHOTEHE3.
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OMOIUIEHKHU KaK aHaJIOT TIePBbIX
Ha 3emse coobmectB. CTpPOMAaTOIUTHI.
IIpokapuOoTHI U 3yKapHOTHI.

[Tpoucxoxaenue 9YKapuoT
(cumbuorenes). DBOJIOLIMOHHOE
MPOMCX0XKICHUE BUPYCOB.

JdemMoHcTpanuu

Tabmuubr u  cxemsl: «HauanpHble STarsl
OpPraHUYeCcKOM IBOJIOLUI, «Cxema
o0pa3oBaHus 9YKapuoT nyTéM

CI/IM6I/IOFCH633», «CTpOGHI/Ie BUpYCa»

XapakTepu30BaTh  HAYaJbHBIC  ATAIIbI
OpPraHUYECKOH 3BOJIIOLINY.

[TpuBoANTE pUMEPHI apOMOPGO30B MEPBIX
OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE

IOJIOKEHUST W JIOKa3aTeJIbCTBA  I'MIIOTE3bI
CUMOMOreHe3a.

Jloka3bIBaTh M10JlyaBTOHOMHOCTb
MUTOXOHIPUH U TUIACTH/I, UX TPOUCXOKIACHUE
OT MIPOKAPUOTUIECKUXKIIETOK.

Jenatb BBIBOJBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,

dbopmupoBaHus spa A AalbHEHIIero
pa3BUTHS KU3HU Ha 3eMIIe.

XapakTepru30BaTh TMIIOTE3bI

MPOUCXOKACHUS BUPYCOB

4.5

OBOIIOLUS 3YKapHOT

HpOI/ICXO)K,[[eHI/IC MHOT'OKJICTOYHBIX
OpraHnu3MoOB. Bo3unkHOBEHHE OCHOBHBIX
TpYIII MHOT'OKJIETOYHBIXOPTaHU3MOB.

JdemoncTpanuu

[Moptpet: . . Me4yHHMKOB.

Tabmuiet  u  cxembl: «HawanbHble 3Tambl
OPraHN4YeCcKOM 3BOIIOIUNY, «CHUCcTemMa KUBOM
TIPUPOJIBI»

PaCKpLIBaTL COJACpIKaHue TCPMUHOB U

MTOHSTUIA: IIPOKApHOTHI, 9YKapHOTHI,
MHOT'OKJIETOYHOCTb, CHelUaInu3anus
KJIETOK, BUPYCBI.

XapakTepru3oBaTh IIPOUCXO0XKJICHHE

MHOT'OKJICTOYHBIX OPraHu3MOB.

CpaBHHBaTh OCOOCHHOCTH

OYKapUOTUUCCKHUX n IMPOKAPUOTUUCCKUX
OpTaHU3MOB.

HaseiBaTh 0CHOBHBIE apoMOP(]O3EI
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OYKapuoOT U OUCHUBATH UX 3HAYCHUC JJIA
,Z[aJ'IBHeﬁHIeFo Pa3BUTHUA ) KU3HU

4.6 OcHoBHbIE JTarnbl OcHoBHbIE  JTambl  3BOJIIOLMM  BbICIIMX | PackpeiBaTh  cojepkaHWe  TEPMUHOB U
SBOJIIOIINH pacTeHHi. OcHoBHbIE apoMop(o3bl | TOHATHI: BOAOPOCITH, PUHUOPHUTHI, MXH,
pacTUTEIBLHOTO MUpA pactenuil. BbIxon pacTteHuil Ha Ccymly. | allOpOTHUKOOOpPAa3HbIE, CEMEHHBIE

[losiBnenue CIIOPOBBIX pacTteHuit U | MalOpOTHUKHU, TOJIOCEMEHHBIE,
3aBoeBaHHE UMH cylIu. CeMeHHbIE pacTEHUs. | MOKPBHITOCEMEHHBIE, Oecronoe
[IpoucxoxaeHne BETKOBBIXPACTEHUH. nokoneHue  (cmopodur),  MOJIOBOE
JdemMoHcTpanuu MoKoJieHue (raMeTour).

Tabmuiel  w  cxembl:  «ApoMopdo3bl [lepeuncnars OCHOBHBIE JTaIlbl
pactenuit», «PUHHODUTEY, HBOJIIOIIMM  PACTUTENBHOTO  MHpA.
«OTHOKJIETOYHBIEC BOJIOPOCIIN, HasbiBare ~ OCHOBHBIC ~ apoMOpP(03bI
«MHOTOKJIETOYHBIE BOJIOPOCIIN, pacTeHui u OLICHUBATh ux
«Mxn», «ITanmopoTHUKNY, SBOJIFOIIMOHHOEC 3HAYCHUE.
«onoceMenHple  pacteHus»,  «Opramsr | CpaBHUBATH OCOOCHHOCTH ~ CTPOCHHSI
[IBETKOBBIX PACTCHHIN». PacTCHUI Pa3HBIX OTJICIIOB
OOopynoBanme:  repbapuu  pacTeHUi

Pa3IMYHbIX OTJIENIOB.

IIpakTnueckas padora

«M3yuenue  0coOEHHOCTEH  CTpPOCHMS

pacTeHMii pa3HbIX OTIEIOBY»

4.7 OcHoBHbIE JTarbl OcCHOBHBIE  ATambl  3BOJIIOIUHU PackpbiBaTh  conxep:kaHU€  TEPMUHOB U
HBOJTIOIIH KUBOTHOT'O XKHUBOTHOTrO MHpa. OCHOBHBIE MOHATUN:  MpoCTeiline,  IMJIACTUHYAThIE,
Mupa apoMopdo3bl  KUBOTHBIX.  BeHJckas KHILIEYHOTIOJIOCTHEIE, IJIOCKHE 4YEepBH,

(dhayna. KeMOpuiickuii B3pbIB —
MOSIBIICHHE COBPEMEHHBIX THIIOB.

YJICHUCTOHOI'UC, pr6I:I, 3€MHOBO/JHEIC,

IMPECMBIKAIOIIHECS, IITULBI,
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IlepBbie xOpmoBble KUBOTHBIE. JKH3HB B
BOZIC. DBOJIIOLMS I03BOHOYHBIX.
[Ipoucxoxaenue ampuouii u
pentunuii. IlIponcxoxaenue

MJICKOTIUTAOMMX ©  nTull.  [IpuHnun
KJIFOUEBOIO apomopdo3a. OcBoenne
OECIIO3BOHOYHBEIMM W IT03BOHOYHBIMH

YKUBOTHBIMH CYIIH.

JdeMoHcTpamun

Tabmuubl  u  cxembl: «Cxema pa3BHTHS
YKUBOTHOTO MUPa», «ApoMOp(0o3bI
JKUBOTHBIX», «IIpocTeitmue»,
«KHII1€YHONOJIOCTHEISY, «IInockue
yepBu», «HieHucronoruey, «Poioby,
«3eMHOBOHBIEY,

«Ipecmbikaromuecs», «I[ITuip,

«Mnekonuraronue». Q6opyaoBaHue:

KOJUICKIIMM ~ HACEKOMBIX;  BJIAXKHBIE
npenapaThbl
KHUBOTHBIX;  PAKOBMHBI  MOJUIFOCKOB;

KOJIVICKITUH UTJIOKOXUX. CKCJIICThI
MO3BOHOYHBIX KMBOTHBIX; dYydeda NTHIl U
3BEpEN.

IIpakTHyeckas padora
«M3yuenue  ocoOeHHOCTEH
MTO3BOHOYHBIX JKUBOTHBIX)

CTPOCHUS

MJICKOITUTAIOIIKE, OSKTOJEPMa, 3HTOJEPMA,
Me30/iepMa,  JIBYCTOPOHHSS ~ CHMMETpPHS,
TEIJIOKPOBHOCTb.

[TepeuncisiTb  OCHOBHBIC  3TaIlbl
SBOJIFOIMH KHUBOTHOT'O MHpA.

HaseiBath OCHOBHEBIE npeaanTaiyH,
CHOCOOCTBOBABIIIME BBIXOAY JKUBOTHBIX Ha
cymry.

OneHuBaTh 3HAYCHHUE PA3BUTHSA HEPBHOU

CHUCTEMBI ISl TIPHCIIOCOOJICHHS KUBOTHBIX K
YCJIOBHSIM OKPY>KaOIIEH CPEeIbI.

OOBSCHATP  TPUYMHBI  DBOJIOIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO, ITHIIL,
MJIEKOITMUTAIOIIINX
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4.8

Pas3Butne xu3Hu Ha
3emiie

PazButue >xu3Hu Ha 3emiie MO 3pamM U
MepuoJiaM: apxeu, MNpPoTepo30id, MalIeo30il,
Me3030M, KaitHo30i. OO0IIas xapakTepucTuka
KJIMMara W  TIE0JIOTMYECKUX  IMPOLECCOB.
[losiBmeHne ©  pacuBeT  XapaKTEPHBIX
OpraHU3MOB.

VYrineoOpa3zoBaHue: €ro ycloBUS U
BJIMAHME  HA  Ta30BbIi  COCTaB
aTMocQepBbl.

MaccoBble BBIMUPAHHS —

SKOJIOTUYECKHE  KPHU3UCHI  IPOILIOTO.
[IpyuvHBl M CHEACTBHUS  MAcCOBBIX
BbIMUpaHui. COBpEMEHHbIN

9KOJIOTUYECKUN KPH3HC, €r0 0COOEHHOCTH.
IIpobnema coxpaHeHusI0Mopa3HOOOpasns Ha
3emue.

Jdemoncrpanuu

Tabnouiel 1 cxeMbl: «Pa3BuTue >XU3HU B
apXeucko »spe», «Pa3BUTHE JKHU3HU B
MIPOTEPO30MCKOMN Ipen, «Pa3BuTHe KU3HU B
1aJIC030MCKOM dpey,

«Pa3BuTHE )KM3HU B ME3030MCKOM 3peR,
«Pa3BuTHE )KU3HU B KATHO30UCKONIPE»

PackpbiBaTh  conep:kaHu€ TEPMUHOB WU
TTOHSATHI: apxei, apxeOakTepuH,
[IMaHOOAKTEePUHU, TPOTEPO30M,  MaJIe030M,
KeMOpHii, OpJIOBUK, CUIYp, JI€BOH, KapOoH,

MepMb, Ilanres, Teruc,  TpUIOOHTHI,
PUHUODUTHI,

PaKOCKOPITHOHBI, MaHIUPHBIC pBIOHI,
KOTHJI03aBPBhlI, ME30301H, l'onaBana,

JlaBpasusi, Tpuac, opa, Mel, XBOMHBIE,
TMHKTOBBIE, CArOBHUKOBBIC, OEJIEMHHUTHI,
AMMOHUTBI, JIMHO3aBPbl, aPXEOMNTEPHUKC,
MOKPBITOCEMEHHBIE,

KaiHO301M, ITaJICOrcH, HEOT'CH,
aHTPOIIOT€H,  MacCOBOE  BBIMHUpAHUE.
XapakTepu3oBaThb pa3BUTUE JKU3HU Ha
3emuie 1Mo 3paM | Iepuoam.

YcranaBnuBarth 3aBUCUMOCTh MEXIY
reOJIOTUYECKUMHU nporueccami,
W3MEHEHUsIMA KJIMMaTa H TIpoIllecCaMHu B
JKUBOU IIPUPOJIE.

OOBACHATD MPUYHUHBI pacisera
CHUCTEMAaTUYECKUX TpyNH OpPraHu3MOB B
Pa3IUYHBIC SPBI U IEPUO/IBI.

AHanmu3upoBaTh NPUYUHBI U CIEACTBUSA
MacCOBBIX BHIMUPAHUH.

Ha3piBath 0cHOBHBIE apoMOp(}O3bI
pacTeHUId U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPBI MIEPEXOAHBIX PopM
OpPraHU3MOB.

AHaIM3UPOBATh  IyTH  PCIICHHS
poOIeMBI COXpaHEeHUS
OropazHooOpa3us Ha 3eMiie

CoBpemeHHas cucrema |2 CoBpeMeHHasl cCUCTeMa OpraHuueckoro mupa. | PackpeiBath  copepkaHue TEPMHHOB U

OpPraHUYECKOTro MUpa [Mpunnunel  kIaccu(UKaMU  OPTaHU3MOB. | NMOHATUH:  OaKTePUH, apXew,  BBICIINE
OcHoBHBIE CHUCTEMAaTHYECKHE IPYIIIBI | pacTeHUs, 3eJIEHBIE BOJIOPOCIH,

opranu3moB./lemoHcTpauuu OarpsiHKH, Oypbie BOJIOPOCIIH,

Tabmuubl  u  cxembl: «CoBpeMeHHas MOXOBH/THBIC, NaroOpOTHUKOBUIHBIE,

CUCTEMA OPraHUYECKOI0 MUPa» XBOILIEBUTHBIE, IJIayHOBH/IHBIE,

rOJIOCEMEHHBIE, MMOKPBITOCEMEHHBIE,

NPOTUCTHI, KUIIECYHOIIOJIOCTHBIC, MJIOCKUE
4YepBU, KPYTJIbIe YEPBH,

KOJIbYaTble  YepBH,  YJICHHCTOHOTHE,
MOJUTIOCKH, ~ WIJIOKOXKHE,  XOpPJIOBBIE,
rpuOBbl, TUIIANHUKY, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO CHCTEMY
OpPraHMYecKOro MHpa; Ha3blBaTh OCHOBHBIE
CHUCTEMaTHYECKUETPYIIbl OPraHU3MOB.
OOBSCHATH  NPUHIMIBI  KJIacCU(UKAITUH
OpIraHU3MOB.

[lepeuncasiTb ~ OCHOBHBIE  TPHU3HAKH
MIPOKAPHOT, pPACTEHUH, )KUBOTHBIX,

rpuOOB, KPAaCHBIX U OypBIX BOJIOPOCIEH.
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[TpuBOIUTE IPUMEPHI ITPE/ICTABUTENIEH

OCHOBHBIX  CHCTEMAaTHYE€CKHUX  TPYIIII
OpraHu3MOB
Htoro yacos no Teme 15
5 Tema «IIpoucxo:kaeHue 4eJI0BeKa — AHTPOIOTeHe3)
5.1 AHTpomosiorus  — 1 Pasnensl u 3agauM  aHTPOIIOJIOTHM. PackpbiBaTh  conepikaHMEe TEPMHUHOB U
HayKa O 4eJIOBEKE Metoabl aHTPOIOJIOTUH. MOHATHUI:  aHTpoOmnoJjorusi,  MopQoiorus,
JeMoHcTpanumn aHTPOIOreHE3, aHTPOIIOMETPUS,
Tabmuupl 1 cxembl: «MeTobl PEKOHCTPYKIHS, apxeoJorus,
AHTPOIIOJIOTUI. sTHOTrpadus.
OobopynoBanmue: MYJISIKI HaspiBath pazzmensl u  3anayu
OKaMEHEeIIOCTEeM, MPEIMETOB aAHTPOIIOJIOTUH.
MaTepUaIbHOM  KYJIBTYPHl  IPEIKOB XapakTepu3oBaTb METOAbl AHTPONOJIOTMH U
YeNoBeKa; ¢dotorpadpun  HaxoOJ0K CPaBHMBATh UX MEXKyCOOOM.
HCKOIIAeMBbIX OCTAaTKOB YE€JIOBEKa Boigensate BOMpOCHl 3BOJIOLMM  YEIIOBEKA,
HCCIIeTyeMbIE ITPH TOMOILIU
Pa3IUYHBIX METOJIOB
5.2 PaszButne 1 CraHoBlIeHHE MPEJCTABIECHUNA O PackpbiBaTh copepkaHue TEPMHHOB U
MpeICTaBICHUI MIPOUCXOXKACHUN YEJIOBEKa. MOHSITUI: aHTPOTIOTEHHAsI TEOPHsl, TPYAOBast
0  IPOUCXOKICHUU Penurnosneie Bo33peHusl. Teopusi, HOmo sapiens.
4eJI0BeKa CoBpeMeHHbIE HayYHbIE TEOPHH. OuenuBars Bkinaa Y. JlapBuna B

JdemoncTpanuu

Hoprper: Y. Jdapsun. Tabauiis! u
cxeMbl: «MeTobl
aHTPOIIOJIOTUI.

pa3BUTHE NPEICTABICHUN

0 MIPOUCXOKACHUHU YeIJI0BEKA.
AprymMEHTUpOBAaHHO KPUTUKOBATH
PENUTHO3HBIE IPEICTABICHUS
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OOopynoBanue: MyJSDKM OKaMEHEJIOCTEH,
MIPEIMETOB MaTepUATbHOM KYJIBTYPbI
MIPEIKOB YeJI0BEKa; PETPOTyKIINA
(boTorpadun)kapTuH ¢ MUPOJIOTHICCKUMHU U
OuOIEIICKUMU CIOKETaMU

MIPOUCXOKICHHUS YEIOBEKA

0 TPOUCXOXKACHUM 4YEJIOBEKAa C MO3UIIMU
€CTECTBEHHBIX HayK.

XapakTepu3oBaTb ~ HAay4YHbIE  TCOPUU
MIPOUCXOXKICHUS YeTIOBEKa

5.3

Mecto 4enoBeka B
cucTeme
OpPraHUYECKOTr0 MUpPa

CXOICTBO 4Ye€lOBEKa C JKABOTHBIMU.
CucremMaTHyecKoe IOJOKEHHUE YEJIOBEKA.
CBuIeTenbpCTBA CXOACTBA YEIOBEKA C

KHUBOTHBIMU: CpPaBHHUTCIIBbHO-
Moponoruueckue, MOPUOIIOTUYECKUE,
¢duznonoro- OMOXMMHYECKHE,
MIOBEICHYECKHE.

OTinuus yenoBeka oT KUBOTHBIX.
IIpssMoXxo)Ka€HUE U KOMIUIEKC

CBA3AHHBIX C HUM NpHu3HaKkoB. Pa3Butue
TOJIOBHOTO MO3Ta M BTOPOM CHUTHAJIbHOU
CUCTEMBI.

Jdemoncrpanuu
Tabmniel u  cxeMbl: «l OJOBHOW MO3r
YeJIOBEKAY, «YemnoBexooOpa3HbIe

00e3bstHB», «CKeNeT uenoBeka u

CKCJICT MIIMMIIaH3E», «Py,)II/IMeHTBI n
aTaBU3MBD.

O0opynoBaHue: CKeJeT YeJIOBEKa;
MOJIEITb Yeperia YeIoOBeKa U ueperna

PackpsiBaTh copepkaHWEe TEPMHMHOB U
MOHATUN:  PYOAUMEHTBl Y  YEJIOBEKa,
aTaBU3MBbI y 4EIIOBEKA,

IIPAMOXOXKIEHUE,  BTOPas  CUTHAJIBHA
cUcTeMa.

OmnpenensiTe cuCTeMaTuYecKoe

MIOJIOKEHHE YeJIOBEKa B OPraHMueCKOMMUDPE.
Br1gBaaTe YCPThl CXOACTBA MW Ppa3INYHA
YCJIOBCKA U )KNBOTHBIX.

XapakTepru3oBaTh CBHUJETENIHCTBA
CX0oJCTBa YCJIOBEKA u JKHUBOTHBIX
(cpaBHUTENBEHO-MOP(DOIOTUYECKHE,
AMOPHUOJIOTUYECKUE, ¢uznonoro-
OMOXUMUYECKHE, MOBEJICHYECKHE).
[IpuBoguTh mNpUMEpPHl aTaBU3MOB W
PYAUMEHTOB Y YeJIOBEKa.

OnuchiBaTh  NpPU3HAKM ~ YEJIOBEKA,
chopMHpOBaBIIUECS B CBS3U

C IPE€BECHBIM 00pa30M KHU3HH MPEIKOB

112



LIMMIIaH3€; MOJIEIb KUCTU Y€JI0BEKa UKUCTU
UIMMIIaH3e.

JlaGopaTopHasi padora

«M3ydeHne  OCOOCHHOCTEH  CTPOCHHS
CKeJIeTa YeJOBEeKa, CBA3aHHbIX

C MPSIMOX0KICHUEM

" IPAMOXOKICHUCM.

BbIABIATP  NPUYMHBI ~ OCOOCHHOCTEH

CTPOCHUSA HCpCIia YCIOBCKaA

o0 CpaBHCHUKO C t'ICJ'IOBeK006pa’3HI>IMI/I

o0e3psIHaMU.

CpaBHHMBaTh  OpPYAMIHYIO  JI€SITEIILHOCTH

YeNoBeKa U )KUBOTHBIX.
CpaBHUBaTh 0COOEHHOCTHU BBICIICH

HepBHOfI ACATCIIBHOCTH  4YCJIOBCKA U

JKHNBOTHBIX

5.4 JIBIKyIIME  CHJIBI JIBrxytue CHJIBI (dpaxropsr) PackpeiBaTh conepkaHuEe TEPMHHOB U
(paxropsr) aHTPOIIOreHe3a: Ouosoruyeckue, NOHSTHH: HACIICJCTBEHHAs] W3MEHYUBOCTD,
aHTpOIIOTeHe3a COLIMAJIbHBIE. CooTtHoleHne €CTECTBEHHBIH ot6op, opyauiiHas

OMOJIOTUYECKMX U COLMAJIBHBIX NeSITebHOCTD, TPYNIIOBOE COTPYTHUUYECTBO,
(akTOpPOB B aHTPOIIOTEHE3E. oO1ieHue, peyb.
JleMoHCcTpanum XapakTepu3oBaTh  JABIKYLIME  CHJIBI
Tabmuubl W cxembl: «/[BmKymue CHIIbl | aHTpOIIOTeHe3a:  OWMOJIOTHYECKHEe |
aHTPOIIOTEHE3a. colLlMaNbHbIe
OOopynoBanme:  MyJIsDKM  IIPEIMETOB
MaTepUATbHOU KYIbTYPHI IPEIKOB
YeJI0BeKa

55 OcCHOBHBIE ~ CTaJuH OcHoBHBIC cTanguu aHTporioreHe3a. Paname | PackpeiBaTh copepikaHue TEPMHHOB U

AHTPOIIOTCHE3a

4eJ0BeK0OOpa3Hble 00€3bsIHBI(IIPOKOHCYJIBI)
W paHHUE TIOHTHABI — OOIMe TMPEeaKu
Yell0BEKOOOpa3HbIX 00€3bsH M JIIOJIeH.
ABCTpajONMUTEKHN —

JIBYHOTHE TIpeAKH Jroaei. Yenosek

MTOHSTUIA: aBCTPAJIOINTEK, Yenosek
YMEJIbIH, YeoBek MPAMOXO/IAIINM,
YeoBek reiaenp0epreKui, YeoBek

HEaHJIePTATbCKUI, KPOMaHBOHET],
JICHHCOBCKHUH UenoBeK, UelroBek
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YMETBIH, HA3TOTOBJICHUS
opyauid Tpyaa. Yenosek

NPAMOXOJISAIIMNA U TIEPBBIM BBIXOJI JIOJIEH 3a
Npeesbl Adpukmu. Yenosek
reiigensoeprckuii  —  o0mUH  TpenoK
HEaHJIEPTAJIbCKOTO 4YEeJOBeKa M YeJIOBEeKa
pazyMHoro. YenoBek HeaHIEPTAIbCKUN Kak
BUJ JIIOAEH XOJOAHOTO Kimmara. YenoBek
pa3yMHBII COBPEMEHHOTO THUIIA,
JICHHCOBCKHUH YCI0BEK, OCBOCHHE

3a mpenenamMu  AQpUKH.

IIepBbIE

KOHTHHCHTOB
ITaneoreneTrka u najcoreHOMHUKA.

JdemMoHcTpanuu

Hoptpertst: JI. JIuku, A. S. Porunckuii, M. M.

I'epacumos.

Tabnuibl ¥ cxembl: «IBOJIOIIMOHHOEAPEBO
YEII0BEKa», «ABCTPAJIONIUTEKY,

«Henosex YMEJIBII», «Henosek
MPAMOXOISAIIUIN», «JleHHnCOBCKUM
yenoBek», «Heannepranbup,

«KpomanboH1BDY, «IIpenku yenoBekay.
OobopynoBanue: MoJienu TOpCca
MMPEAKOB YCJIOBCKA, MYJISIKU ITPEAMETOB

MaTepUabHOW  KYJIbTYPBl  IPEIKOB

YCJI0BCKa

pPa3yMHBII  COBPEMEHHOIO  THIIA,
MaJeOreHeTrKa.

XapakTepu3oBaTb  OCHOBHBIE  CTaJuu
aHTPOIIOI€HE3A.

BoIsBIATH IIPOTPECCUBHBIE  YEPTHI,

MOsABUBHIMECA Yy IPCAKOB YCIOBCKa Ha

pa3HbIX CTAUSAX aHTPOIIOICHE3A.
[TpuBoaUTH MIPUMEPBI

HUX  aHTPOIIOMCTPHUYCCKHC  JIAHHBIC, 06p33
JKHU3HHU u opyausa Tpyaa. CpaBHI/IBaTL
HpeHCTaBHTeHeﬁ OCHOBHBIX CTaI[I/Iﬁ
AHTPOIIOI'CHE3a

HpeﬂCTaBHTeﬂeﬁ
OCHOBHBIX CTagui AHTPOIIOI'CHE3a: OIIMChbIBATDH
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5.6 DBounonus DBOJIIOLIMS ~ COBPEMEHHOTO  4YeJIOBEKa. PackpeiBath conepkaHuE TEPMHHOB H
COBPEMEHHOTO EcrecTBeHHBIIT OTOOP B TOMYJISIHMAX TIOHSATHI: MYTaIlHOHHBIN nporiecc,
YyeJioBeKa 4enoBeka. MyTallMOHHBIN Mpolecc U NOoTUMOP(H3M, TOMYJSIMOHHBIE  BOJHBI,

nosimmopdusm. TlomynsairoHHBIE BOJHBI, npeiid reHoB, MUTpaLus,
npeid TeHOB, MUTPAIUS 1 «3(hdexT ocHOBaTEIN».
«hdexT ocHOBaTeNs» B MOMYJSAIHIX XapakTepu3oBaTb ~ pOJIb  €CTECTBEHHOTO
COBPEMEHHOTO YeJIOBEKa. orbopa B TONYJSNHAX  COBPEMEHHOTO
JleMoHCTpanum YeJI0BeKa.
Tabmuubel u cxeMmbl: «Jtanbl 3BomonMH | OIEHUBATh POJIb MYTAIIMOHHOTO IMPOIIECCa,
YEIIOBEKa» MOMYJSIIMOHHBIX ~ BOJH, Jpelida TeHOB,
murpanuu, <«oddekra  ocHOBATENIs» B
OBOJIONMHM  TONYJISIUNA  COBPEMEHHOI'O
YeJI0BeKa.
[TpuBoUTH PUMEPBI bakxTopoB,
CHOCOOHBIX  BBI3BaTh  IOMYJISAIIUOHHBIC
BOJTHBI B 9BOJTFOIIH COBPEMEHHOTO
YeJIoBeKa

5.7 Yenoseueckue pachl. UenoBeueckne pacekl. [lonsitue o pace. | PackpeiBaTh coaepkaHHe TEPMUHOB U
MeXIUCIUTUTMHAPHBIC Bonbmme pacsr: €BpOIeONIHAs | TIOHITHIA:  paca, pPacoTeHEe3,  pacusM,
METO/TbI AHTPOTIOJIOTHH (eBpaswmiickas), aBCTPAJIO-HETPOHTHAS | COIMATBHBIN TapBUHU3M.

(3KBaTOpHANBHAS), MOHIOJIOMHAas | XapaKTepu3oBaTh MPU3HAKU OOJBIINX Pac

(asmaTcko-amepukaHckas). Bpems u mytu
pacceseHus yelloBeka 1o miaHere. EnuHcTBO
YEJIOBEYECKHUX pac. Hayunas
HECOCTOSTENILHOCTh PaCH3Ma.

[IpucnocoOaeHHOCTD YenoBeKa
K Pa3HBIM YCIOBHUSAM OKpYKarolien

YeNoBeKa: EBPONEOUTHON (eBpa3HiicKoit),
aBCTpaJIO-HETPOUAHOM  (IKBATOpPHUAILHON),
MOHTOJIOUTHOH (a3MaTCKO-aMEPUKAHCKOM).
BrISBISATE IpUYMHBI BOSHUKHOBEHHUS
YEJI0BEYECKUX pac.
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cpeapl. BnmsHue — reorpaduyueckoit
cpenbl u aperida reHoB

Ha MOpPQOJIOTHIO U  (PU3UOIOTHIO
YeJI0BEKa.

MeXIUCIUIUTMHAPHBIE  METOJABI B
(buzmdeckoi (6ronoruveckoin)
AQHTPOIIOJIOTHUHU. DBOIOIMOHHAS
AQHTPOIIOJIOTUS W TaJICOAHTPOIIOJIOTUS

YCIIOBCUYCCKHUX HOHy.]'ISIHHﬁ.

BI/IOCOIII/IaJII)HBIe HUCCIICJOBaHUA
npupoabl  4yenoBeka.  MccinenoBaHue
KODBOJIIOLIUU OHMOJIOrNYECKOr0 u

COILIMAIIHOTO B YEJIOBEKE.
JdeMmoHcTpamun

Tabnuiel 1 cxembl: «Pachl uenoBeKay.
IIpakTnueckas padora

«I/I3yquI/Ie OKOJIOTHYCCKHX

YCIOBCKa»

ajanTanumn

MpUMEpBl  aJIAITUBHBIX
MpeacTaBUuTEICH

[IpuBouTH
IIPU3HAKOB y
4eJI0BEUYECKHUX pac.
[IpuBoauTh  CBUAETENBCTBA  €IUHCTBA
IIPOMCXOXAECHNUS  YEJIOBEYECKHMX  pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI JIIOJIEH C
PacoBBIMH NPU3HAKAMH.

Jloka3bIBaTh Hay4HYIO
HECOCTOSITENIbHOCTh pacu3Ma

HNToro uyacoB o teme

10

6 Tema «IK0JIOrUs — HAYKA 0 B3aHMOOTHOLIEHUSIX OPTaHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM C OKPY:KAIoIIei
cpenoin»
6.1 3apokK/IcHUE 3apoK/ICHHE 1 Pa3BHTHE YKOIOTHI PackpelBaTh  CONEPIKAHUE TEPMHUHOB |
Pa3BUTHEC 3KOJIOTUHU B TpyHax A. FYM6OJ'HJ,Z[T3., K.®. Py_]]],e’H.A. MMOHSTHM: DKOJIOTHUA, AyTOKOJIOT U,
CeBepuOBa, 9. I'ekkens, CHHDKOJIOTHS, DKOJOTHS COOOIIECTB |

A. Tencmm, B.H. CyxauéBa. Pazmensr u
3a/1auu 9KoJ0ruu. CBS3b 3KOJIOTUH
C IpYIrMMHU HayKaMH.

OKOCHUCTEM, DKOJIOTUS BUI0B U HOHyanHHﬁ.

XapakTepru30BaTh OCHOBHBIE ATAIIbI
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JdemoHcTpauuu

Hoptpetsr: A. I'ymGonbarT,

K. ®. Pynwe, H. A. CeBep1ios,

3. I'ekkensb, A. Tencnu, B. H. Cykaués.
Tabmubl U cxeMbl: «Pa3jenbl
JKOJIOTHH)

3apOKACHUST U PA3BUTUS HKOJOTHUU  KakK
HayKHU.

[IpuBoauTs  TpuMepsl  OOBEKTOB
M3y4YEHUs SKOJOTUH.

Ha3biBaTh OCHOBHBIE 3aJ1a4H, CTOSIIIIMETIEPEL]
Y4EHBIMU-3KOJIOTAMH.

YcranaBiuBaTh B3aMMOCBSI3b SKOJIOTUH

C IpyTUMH HayKaMH

6.2

MeTo/1bI DKOJIOTHH.
3Hayenue
DKOJIOTHYECKUX 3HaHUUH
JUIS YEJIOBEKA

Metoapl  skonoru.  lloneBwlie
HaOMIOJIeHUsA. DKCIEPUMEHTHI B
9KOJIOTUU: IPUPOJIHBIE U

nabopaTopHble. MojaenupoBaHue B
3KOJIOTMU. MOHUTOPUHT

OKpY’Kalollled  Cpelpl:  JIOKAJIbHBIM,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaueHUe SKOJIOTHYECKUX 3HAHUW JIJIs
yeJIoBeKa. DKOJIOTHYECKOE
MHPOBO33pPEHHE KAaK OCHOBA CBS3€HU
YEeJI0BEYECTBA C MPHUPOJIOM.

dopmupoBanue JKOJIOTUYECKON
KYJIbTYpbI u JKOJIOTUYECKOU
IPAMOTHOCTH HACEJICHMUS.
JdemoncTpanuu

Tabmuiel 1 cxeMbl: «MeToIbI

OKOJIOTHUK, «Cxema MOHUTOPHHTA

OKpY>KaroIlen cpesib».

PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U

MOHSITHIA: MOJICBbIE HaOI0IeHus,
MOHHUTOPHUHT OKpYy>KaroIen Cpelbl,
MOJIeJIUPOBaHUE, HKCIIEPUMEHT,
IIPOrHO3UPOBAHHUE.

XapakTepu3oBaTb ~ METOABI  3KOJOTHUH.
[TpuBOANTH pUMEPHI MOJIEBBIX

HAOJIOIEHUI B DKOJIOTHH.

BbIsSBISATE  OCOOEHHOCTH ~ MOHUTOPHHTA
OKpYKaIOIIeH Cpebl Kak METOIa
DKOJIOTHUUYECKHUX HUCCIICIOBAHUM.
OOO0OCHOBEIBATH 3HAYEHHE

BKCHepI/IMeHTOB B SKOJOTHUYCCKUX
HCCIICTOBAHUSIX.

CpaBHuBaTh J1a0OpaTOpPHBIE W MPHUPOIHBIE
BKCHepI/IMeHTI)I KaK METOAblI DKOJOTHUYCCKUX
HCCIICIOBAHUM.

OneHnBaTh 3HaYEHUE TPOTHO3UPOBAHNUS
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J'[aﬁopaTopHaﬂ paﬁora KaKk MeToJa  3KOJIOT'MYECKHUX
«3yuyeHne  METOJOB  DKOJOTMYECKUX UCCIIEIOBAHMH.
HCCIIEOBAHUI OOO0OCHOBEIBAThL HEOOXOINMOCTD
9KOJIOTUYECKUX 3HAHUU
JUIsl COBPEMEHHOT'0 Y€JI0BEKa
Wroro wacos no reme 3
7 Tema «Opranusmsl U cpea 0OUTAHUS»
7.1 DKOJIOTHYECKHE 1 DKOJIOTH4ECKHe (bakxTopsl u PackpsiBaTh copepkaHWe TEPMHMHOB U
(baxTopsl 3aKOHOMEPHOCTH UX JCHCTBHUSL. MIOHSITHMN: 9KOJIOTHUYECKUI ¢axTop,

Knaccudukanus 9KOJIOTHUECKUX OMOJIOrMYeCKU OIITUMYM,
(akTOpOB: AOMOTHUYECKHE, OTrpaHUYMBAIOILNN (JIMMUTHUPYIOLITHI )
OuoTHuYeCcKHe,  aHTpomnoreHHele.  OOmme | dakrop.
3aKOHOMEPHOCTH JIEHCTBUS Knaccuduuuposats 9KOJIOTMYECKHE
sKosnoruueckux  (axrtopo.  IlpaBuio (akTOpbI 10 pa3HbIM OCHOBAHMSIM.
munumyma (K. Hlnpenrens, XapakTepHu3oBaTh o0mue
IO. JIn6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTHU JercTBus
OBpHOMOHTHBIE M  CTEHOOMOHTHBIE 9KOJIOTUYECKUX (PaKTOPOB.
OpraHU3MBl. OO00CHOBBIBATH JCHCTBUE 3aKOHA ONITUMYMA U
JeMoHcTpanumn 3aKOHa OTPaHUYMBAIOLIETO(PAKTOPA.
Tabmuubl  ©  cxeMbl: «DKOJIOTHYECKHE [TpuBOIUTE NpUMEpPHI: WILIOCTPUPYIOIINE
(hakTopbI». neiicTBre npaBuia MUHUMYMa,
O06opynoBanue: repbapuu u OTPaHUYHUBAIOIIIETO
KOJUIEKIIMM PAacTeHUH U IKUBOTHBIX, ¢dakTtopa,  IBpUOMOHTHBIX U

MIPUCTIOCOOTICHHBIX K BIIMSIHUIO
Pa3IMYHBIX YKOJIOTHUECKUX
(akTopoB

CTEHOOHMOHTHBIX OpTraHnu3MOB
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7.2

AOuornueckue
daktopel. CBeT Kak
JKOJIOTUYECKU U

daktop

Abuotnueckue ¢akropsl. CBer Kak
aKoJornueckuit pakrop. JlelicTBue

pa3HBIX YYacCTKOB COJHEYHOI'O CIIEKTpa Ha
OpPraHHU3MBI. OKOJIOTHYECKHE TPYILIBI

pacTeHni U KUBOTHBIX

110 OTHOIICHHIO K cBeTy. CUrHaJIbHAS POJIb
cera. POTONEPUOIH3M.

JdemMoHcTpanuu

Tabnuukl u cxembl: «CBETOBOW CIIEKTPY,
«KOJIOTUYECKUE TPYIIIBI

KMBOTHBIX TI0 OTHOLICHUIO K CBETY».

Oo6opynoBanmne: repbapuu
CBETOIIO0OUBBIX, TEHETIOOMBEIX u
TE€HEBBIHOCIIMBBIX pacTeHHUI;
CBETOJIIOOUBEIE, TEHEIIOOUBbBIC u

TCHCBBIHOCJIMBBIC KOMHATHBIC PACTCHUS.
JlaGopaTopHas pabdora

«BoisBnenue MPUCTIOCOOICHHIA
OpPraHnu3MOB K BJIIMSAHHUIO CBETA»

PackpeiBaTh cojep)kaHUE TEPMHUHOB U
MOHSTHIA: CBET, OTONEPUOAU3M.
XapakTepu3oBaTh JCWCTBUE CBETa Kak
9KOJIOTHYECKOTO (haKTopa.

CpaBHuBaTh  JICMCTBHE  pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIEKTpa Ha

OpTaHU3MBI.
BBISBISTE 0COOCHHOCTH CTPOCHHMS U
KU3HEACATCIBHOCTH pacTeHui pa3HbIX
OKOJIOTHYECKHUX TPYII IO OTHOMICHUIO K
CBETY (cBeToNIFOOMBEIE, TEHETIOOUBEIE,
TEHEBBIHOCIIUBEIE).

[TpuBoaUTH mNpUMEpPBl pacTeHUl  pa3HbIX
HKOJIOTMYECKUX TPYII [0 OTHOIIEHUIO K
CBETY.

BBISBIIATE OCOOEHHOCTH CTPOEHUS U
JKU3HEJEATEIIBHOCTH  KUBOTHBIX  Pa3HBIX
DKOJIOTMUECKUX TPYNI 10 OTHOLIEHHIO K
CBeTY (IHEBHBIE, CyMEPEUHBIE, HOUHBIE).
[IpuBoauTE,  MpUMEpPHI  KMBOTHBIX
pa3sHBIX OKOJOIMYECKHX TIpymIl IO0
OTHOUICHMIO K CBETY.

OO6ocHOBBIBAaTh 3HaUEHUE (OTONEPUOAN3MA B
JKU3HM  OpPraHM3MOB U JUId  IPAKTHUKU
CEJIbCKOTO

X0341CTBa
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7.3

AOuoTtuyeckue
(hakTopHI.
Temneparypa  Kak
AKOJIOTMYECKHI

daktop

TemnepaTtypa Kak  3KOJOTMYECKUI
(dakTop. JlelicTBue TeMIiepaTypbl

Ha opranu3Mmbl. [loiikuiorepMHbie U
rOMONOTEPMHBIE OPTaHU3MBI.
OBpUTEpPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemMoHcTpanuu

Tabmuiet  u  cxembl:  «TennokpoBHbIE
XKHUBOTHBIEY, «XO0JOJHOKPOBHBIE

JKUBOTHBIE. OobopynoBanue:
repOapuu u KOJUIEKIIUU
TEIUIOJIIOOHUBEIX,

3UMOCTOMKHX, MOPO30YCTOWYUBBIX

pacTeHui; 4ydena MNOTUL W 3BEpPEil.
JlaGopaTopHas padora

«BpigBrIEeHUE TPUCTIOCOOIEHU OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHI»

PackpbiBaTh copepikaHue TEPMHHOB U
HOHATUI: TeMHepaTypa,

HOWKUIIOTEPMHBIE (X0JI0THOKPOBHBIE),
rOMOHOTEpPMHBIE (TEIJIOKPOBHBIE) OPTaHU3MBI,
aHabmo3, IBPUTEPMHBIC OpTaHU3MBI,
CTCHOTEPMHBIE OPTaHU3MBL, TEPMOPET YIS
XapakTeprus3oBaTh JIEHCTBUE
TEMIIepaTypbl Ha OPTaHU3MBI.

BBISIBIIATE OCOOCHHOCTH CTPOCHUS U
KU3HEIEATEIIbHOCTH HNOWKUIIOTEPMHBIX
(XONOTHOKPOBHBIX) W T'OMOMOTEPMHBIX
(TETUIOKPOBHBIX ) ’KUBOTHBIX.

IIpuBoguTe  mpHUMEpPHl  MOWKWJIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.

BbIBIIATE  OCOOEHHOCTH ~ CTPOGHHS U

KU3HENEATEIbHOCTU TEIUIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX
pacTeHui.

[IpuBoaUTE  TpUMEpPHI  TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYNBBIX
pacTeHui.

[TpuBOoAUTH TpHUMEPHI HIBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHHU3MOB.

120



7.4 AbGuotuyeckue BitayxHOCTB KakK 9KOJIOTHYECKHI PackpeiBaTth  COjlepiKaHUC TEPMHUHOB U
dakTopsl. BiaxxHoCTh Kak ¢dakTop. IlpucrocobneHus pacTeHUNd K HHORATHH: BJIa’)KHOCTb, TUAPOGUTEL,
HKOJIOTHYECKUH (PaKTO MOJIICP KaHUI0 BOJHOTO OanaHca. THTPOQUTSL, Me30GuUTBL, KCepODHUTEL,

Knaccudukanus pacTeHH 110 JKABOTHBIE! BOJIHBIE, IIOJIyBOJHBIE,
OTHOIIICHUIO K BOJE. Ha3EMHBIC.
[IprCIIOCOGICHNS KUBOTHBIX XapakTepu3oBaTh JECUCTBUE BIIAXKHOCTH KaK
K U3MEHEHHUIO BOJHOTO PEKUMA. YKOIIOrHYECKOro (hakTopa.
JleMOHCTpALUH BhIsSBISTE 0COOEHHOCTH CTPOSHUS U
Tabmumel  u cxempr:  «@Dusnonormueckue | N SHCACATCIBHOCTI — PaCTCHII - PasHBIX
ANAITTALIY JKHBOTHEIX. JKOJIOTMYECKUX TPYIIl 110 OTHOLICHHUIO K
9 BOJIE.
OobopynoBanue: repbapuM  pacTEHUH, one .
OTHOCAIIMXCS K THIPO(HTAM [IpuBomuTe mNpHUMEpPBI PACTEHUN  pa3HBIX
9
kcepoduTaM,  Me30buTAM,  KOMHATHbIE JKOJIOTMYECKUX TPYIIl IO OTHOUIEHUIO K
pacTeHus JaHHBIX TPYIIIL. BOAC.
JlaGopaTopuas paoTa BoisBasaTh AHATOMUYECKHUE u
«AHaTOMHYECKHE OCOOEHHOCTH pacTeHUI (busuonorueckue pUCTIOCcOOeH A
W3 PA3HBIX MECT OOHTAHH KUBOTHBIX K  H3MEHEHUIO  BOJHOIO
pexuma.
[IpuBoMTH IPUMEPHI BOJHBIX,
ITOJIYBOJHBIX U HA3€MHBIX )KHUBOTHBIX
75 Cpensl  oOuTaHus Cpezmbl  0OWTaHMS  OPraHM3MOB: BOJHAs, | PackpwIBaTh CO/EpKaHME TEPMHHA

OpTraHU3MOB

HA3eMHO-BO3/IyIIIHAS, TOYBEHHAs, TITyOUHHAs
MOJIOYBEHHAS, BHYTPHOPTaHU3MEHHASI.
Ou3MKO- XUMUYECKHUE OCOOCHHOCTH CPEe/T

oOuTaHMs OpTraHHu3MOB.

«cpena oOuTaHUsI.

XapakTtepu3oBaTh ~ OCOOCHHOCTH  BOJHOM,
Ha3€MHO-BO3/1yIIHOW, MOYBEHHOH, TIIIyOWHHO
MTOATIOYBEHHON W BHYTPHUOPTaHU3MEHHOU Cpell
obuTaHusl.
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[IpucniocobneHus OpPraHM3MOB K JKU3HU B
Pa3HbIX cpenax.

JdemMoHcTpauuu

Tabmuupr u  cxembl: «Cpeasl OOHTaHHS
OPTaHHU3MOBY.

OobopynoBanue: KOJJICKIIUU
KHNBOTHBIX, O6I/ITaIOHII/IX B paSHI)IX
cpenax

CpaBHUBaTh (U3UKO-XUMHUYECKHUE
YCJIOBHS pa3HBIX CpeJl OOUTaHMS.

BeABIATE  4epTHl  MPUCIIOCOOJEHHOCTH
OpraHM3MOB K OOWTaHMIO B  BOJIHOM,
Ha3€MHO-BO3YyILIHOM, IIOYBEHHOM,
BHYTPHOPTaHU3MEHHOU cpe/iax OOUTaHUS.
[IpuBOAUTE IPUMEPBI OPraHNU3MOB,
00MTarONINX B Pa3HBIX CpeIax

7.6 buonornueckue buonornueckne putmbel. BHemHue u PackpbIBaTh COCpKAHKE IOHATHS
PUTMBI BHYTPCHHUC PUTMBI. CyTO‘-IHI:IG nu «OUOJIOTUYECKHUE PUTMBI».
TOAWYHBIC PUTMBI. XapakTeprus3oBaTh 0COOEHHOCTH
[IpucrnocoOneHHOCT,  OPraHU3MOB K BHEIIHUX, BHYTPEHHHX, CYTOUHBIX |
CE30HHBIM U3MCHEHHSM YCIIOBHI TOJJUYHBIX OHMOJIOTHYECKHUX pUTMOB.
KU3HH. [IpuBouTH [IPUMEPBI MIPOSIBJICHUS
HMemoncTpanuu OMOJOTMYECKUX  PUTMOB Yy  Pa3HBIX
Tabmumbl  u  cxeMbl: «buonornueckue OpraHHU3MOB.
PHTMBD. BbIBIATE  WepThl  MPHUCIIOCOOJIEHHOCTH
OGopynoBanue: repbapun u OpPraHU3MOB K CE30HHBIM H3MEHEHUAM
KOJUIEKUMHU PpPACTEHUH U  KUBOTHBIX, YCIOBHIT JKU3HH.
o0Jagaromux qepTamMu OnuceiBaTh CE30HHBIE SIBJIEHUS B JKU3HU
MPUCTIOCOOTIEHHOCTH K CE30HHBIM OpraHM3MOB, PACIIPOCTPAHEHHBIX
W3MEHEHUSIM YCIOBUM KU3HU B CBOEH MECTHOCTH
7.7 Kuznennole  GopMBI Kuznennole  (HopMBI  OpPraHU3MOB. PackpeiBarh coziepxanue MOHATUSA
OpTraHnu3MOB ITonsaTue o >XU3HEHHOMN (I)OpMC. GKU3HEHHAas (bopMa OpraHu3zMay.

JKuznennbie popmbl pacTeHUH:
JIepEBBSI, KYCTAPHHUKH, KyCTAPHUYKH,

BBISIBIIATE OCOOEHHOCTH CTPOEHUS U
JKU3ZHEJEATENIbHOCTH PACTEHUHN pa3HbIX




MHOTOJICTHUE TpaBbl, OJHOJICTHUEC TPABBI.
KHBOTHBIX
TUAPOOMOHTHI, TE€OOHMOHTBI,  a’dPOOHMOHTHI.

JKuznenneie hopmbl

OcobeHHoCTH CTpOeHUs HoOpa3a KU3HU.
JdemoHcTpauuu

Tabmuubl U cxembl: <«OKu3HEHHbIE
dbopMbl  pacreHuit», <« OKu3HEHHBIC
(OpMBI )KUBOTHBIX».

Oo6opynoBanue: repbapuu u

KOJUICKIIUHX paCTeHI/Iﬁ n  KHBOTHBIX

Pa3IUYHbIX KU3HEHHBIX (POpM

’KM3HEHHBIX (hOopM.

[lpuBoauTE mpHUMEpHl pAacTEHUH  Pa3HBIX
KU3HEHHBIX (POPM.

BBIABISATE OCOOEHHOCTH CTPOCHHS U
KU3HEACATENBHOCTH  JKMBOTHBIX  Pa3HBIX
KU3HEHHBIX (POPM.

[lpuBOoaMTHE  TPUMEPHI  JKHUBOTHBIX
pa3HBIX KU3HEHHBIX (opM

7.8

buotnueckue pakTops

buotnueckne  Qaxtopel.  Bunel
OMOTUYCCKUX B3aUMOICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOMO3 U €ro
dbopwmsl. [Tapazutusm,

KOOoIepauus, MyTyaau3M,

KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxJICOHMYECTBO). Herpoduueckue
B3aMMOJICHCTBUS (Tomuueckue, popuueckue,
¢dabpuueckue).  3HayeHHWE  OMOTHUECKUX

B3aUMOJICHCTBUM JUTSt CYILIECTBOBaHUS
OpraHu3MoB B cpeae oOutaHus. [Ipunimm
KOHKYPCHTHOI'O UCKJIFOUCHUA.
JdemoncTpanuu

Tabmuiel ¥ cxeMbl: «IKOCUCTEMA

PackpeiBath  comepkaHWE ~ TEPMUHOB U
MMOHSTUM: KOHKYpPEHIUs,  XMUIIHUYECTBO,
Mapa3suTu3M, MyTyaJIu3M,

KOMMEHCAITN3M, HETpOPUIYECKHE
B3aNMOJICHCTBHS.

XapakTtepu3oBaTb  BUIBI  OMOTHYECKUX
B3aHMMOJICUCTBUI.

OOBSACHATH  CYINIHOCTh  KOHKYpPEHIIUH,
XUIIHUYECTBA, Mapa3uTU3Ma, MyTyajau3ma,
KOMMEHCAJIM3Ma.

[IpuBomuTe  TIpUMEpPHl  OPraHU3MOB,
YYaCTBYIOIIUX B OMOTHYECKUX
B3aNMMOJACUCTBUAX pa3HBIX THUTIOB.
O1eHnBaTh 3HaYeHNE OMOTHYECKUX
B3aUMOJICUCTBUI JIJIs1 CYIIECTBOBAHUS
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IHAPOKOJIMCTBEHHOTO JIECay,
«DKOCHUCTEeMa XBOMHOTO JIeca,
«enu nuTtaHusy, «XHUITHAYECTBOY,
«ITapasutuzm», «KoHKypeHLIH»,
«CumMbno3sy, «KoMMeHCcaIu3My.
OobopynoBanue: KOJUICKIIUU
YKUBOTHBIX, Y4aCTBYIOIINX

B PA3JIUYHBIX OMOTUYECKUX

oOUTaHUSA.
MPHUHIAIIA

OpraHu3MOB B cpene
OOOCHOBBIBATE  JECUCTBUE
KOHKYPEHTHOTO UCKITFOUCHUS

B3aUMOJICUCTBUAX
Htoro yacos 1o reme 9
8 Tema «koj10rusi BUAOB H NOIMYJISIIUID)
8.1 DKOoJI0oruyecKue 3 DKoJorn4yeckue XapaKTEPUCTHKH | PacKpbIBaTh CONEPIKAHHE IOHATHS
XapaKTePUCTUKH oy, TToMmyIisiust Kak OMOJOTHYCCKAS | omyssIus».
HOMYJISUH cucremMa. Pomb HCOZXHOPOAHOCTH CPEABL, | OreHWBaTh  3HAYCHHE  HEOIHOPOJHOCTH
usmdeckux OapbepoB M OCOOCHHOCTEH | cpespl, dusmuecKux GapbepoB u
Onmomormu  BUIOB B (OPMHPOBAHMM | ocOGEHHOCTEH GUONOIHH BUIOB
IIPOCTPAHCTBEHHOH CTPYKTYPhI MONYNAUMH. | 5 (hopMHPOBAHMM  IIPOCTPAHCTBEHHOI
OcHoBHbIE MOKa3aTeNn MOMYISIUUK: | cTpyKTYpBI MOMYIISIHA.
YHCICHHOCTh, TUIOTHOCTb, BO3PACTHAS M | [IpuBOAMTH MpUMEPhl MOMYIALUHA pa3HBIX

TI0JIOBAsi CTPYKTYpa, POK1aeMOCTb, TPUPOCT,
TEMII pOCTa, CMEPTHOCTb, MUTPALIUSL.
JdemoHcTpanuu

Tabmuiel  © cxembl:  «OKOJOTHYECKHE
XapaKTEPUCTUKU OIS,
«IIpocTpaHCcTBEHHAs CTPYKTypa

BHJIOB PACTCHHUM U KUBOTHBIX.
XapakTepuszoBaTh OCHOBHBIE
AKOJIOTUYECKUE TTOKA3aTeNn
MOMYJISAIIUA:  YUCIICHHOCTb,
BO3pacTHasT M TOJIOBas
POKIIa€MOCTh,  MPHUPOCT,
CMEPTHOCTh, MUTPAITUS.

IIOTHOCTD,

CTPYKTYPa,
TEMIT  POCTa,
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TOITYJIAIU N, «BOSpaCTHBIe IMUpaMH bl
TOITYJIAI U

8.2 OKoJjoruyeckas Dkoyioruueckass ~ CTpykTypa  nonyisiuuu. | PackpeiBath  cojepkaHue TEPMHUHOB U
CTPYKTYpa OueHKa YUCIEHHOCTH MOIYJIALHH. HOHSITUMN: JMHAMUKA MOMYJISLIUH,
MO YJISLIUH. JluHaMHMKa TIONYISAUM W €€ peryisuus. | OMOTMYECKUH — MOTEHUUal  IOIMYJISINY,
JuHaMuka nomynsuu U buotuueckuii noTeHMAa NOMYIISIIUY. KpUBBIC BRDKUBaHUSA, (DAKTOPBI CMEPTHOCTH,
€€ perynsanus MoaenupoBaHre JUHAMUKHA TOMYJIALIUY. E€MKOCTb Cpebl.

Kpussie pocrta YUCJIEHHOCTH OOBACHATD 3aKOHOMEPHOCTHU
nonyssauun. Kpussie pa3MenieHuss ocobeil MOmynsiluy Ha
BbDKMBaHUs.  Perynsiuus  4HMCIEHHOCTH 3aHMMAEMOU TEPPUTOPHUHN.
MOMYJISIIHI: poiib (DaKTOPOB, OnenuBaTh  OMOTHYECKHMI  MOTEHIMAI
3aBUCAILIMX M HE 3aBUCSIIMX OT IJIOTHOCTH. | MOMYJIALMI pa3HbIX OPraHU3MOB.
Dkosoruueckue crparerud BunoB (- u K- | Ananusuposars KpUBBIE pocra
CTpaTeruu). YUCJICHHOCTU TIOMYJISIIIMM W KPUBBIE
JeMoHcTpanumn BBIKUBAHMUSL.
Tabmuiet 1 cxembl:  «CKOpPOCTH OOOCHOBBIBATH ~ MPHUYUHBI  CAEPKUBAHUS
3acelIeHUsl  MOBEPXHOCTH  3eMIIn OMOTUYECKOTO MOTEHIIMAaIa pOCTa U MPUUUHBI
Pa3IUYHBIMU OPTaHU3MaAMU BCIIBILIEK POKJIAEMOCTH
y OTIENbHBIX OpraHu3MoB. [lepeuncnsaTs
(bakToOpbel CMEPTHOCTH, PETYIUPYIOILIUE
YUCJIIEHHOCTh TMOMYJSIUN PacTeHUul U
KUBOTHBIX.
OnuchIBaTh YKOJIOTHYECKUE CTPATETUH
BUJIOB

8.3 DKoyioruueckas HULIa [TonsTe 00 sKoNOrMYecKOW Huie Buia. | PackpeiBaTh cojep)kaHUE TEPMUHOB U

BUIA MecrooOutanne. MHoOrOMepHass MOJECIb MMOHATHUM: DKOJIOTUYECKas HHINA, BHI,

IKOJIOTUUECKON HUIINA

apeas, NHBa3Msl.
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Hx. . XarunHcoHa. Pa3zmepsl
sxonorudeckoii Humm. IloTeHnumanbHas u
peann30BaHHAs HUIIIU.

Bung kak cucrema nonymnsuudid.  Apeanbl
BUJIOB. BUJbI U MX >KHU3HEHHBIE CTPATETUU.

OKOJIOTHYECKUE

SKBUBAJICHTHI.
3aKOHOMEPHOCTH TIOBEJICHUSI M MHIPALUi
’KMBOTHBIX. buonoruueckue WHBa3UMU
Yy’>KE€pPOJIHBIX BUJIOB.

JdemMoHcTpanuu

Iloprper: Jx. WM. XaTtunHCoH.
Tabmuiel  w  cxeMbl: «Mojenb
3KOJOTUYECKON HUIIN

Jlx. W. Xaruuncona». OOopynoBanme:

repOapuM pacTeHUN; KOJJIEKIIUH KUBOTHBIX.
JlabGopaTopHas pabdora
«[Ipucnocobnenuss cemsitH pacTeHHH K
pacceneHuIo»

Xapakreprus3oBaThb MHOTOMEPHYIO
MOJIeNIb AKoJlornueckor Humm Jx. U.
XarumHCOHA.

[IpuBOaUTH MpUMEPHI IKOJIOTHYECKUX HUII
pPa3HbIX BUJOB PACTEHUN U

JKMBOTHBIX.

BEISABISATE OTIMYME DSKOJOTMYSCKOM HUIIHN
BHJIa OT ero Mecrooburtanms. ['paduyecku
n300pakaTh MHOT'OMEPHYIO MOJCIb
AKOJIOTMYECKOMHUIIIY ISl Pa3HbIX BUJIOB.
BBISBISATE NpUYUHBI pa3Iuyuuid

B pazMepax dKOJIOTHYECKOU HUIITU

Yy pa3HbIX BHJOB pAaCTEHUU U I>KUBOTHBIX.
AHamM3UpOBaTh TMPUYUHBI M TIOCIEIACTBUSA
CMEHBI SKOJIOTHUCCKOI HUIIHN

Wtoro yacos no teme 9

9

Tema «IK0JI0rUs COO0IIECTB. JKOJIOTHUEC

KHE CUCTEMbBD)

9.1

Coo0111ecTBO 1
OpraHu3MoOB  —
OHMOIIEHO3

CoobmecTtBa opraHu3moB. buolieHo3 U ero
cTpyktypa. CBsi3M MEXIy OpraHu3MaMH B
OmoIeHo3e.

JdemoHcTpauuu

Tabnuuer u cxembl: «CTpyKTypa

PackpsiBath  copepikaHue
MOHATUH: OUOIIEHO03, OMOTOII.

TEPMUHOB U

XapakTepHu30BaTh OMOLIEHO3 U €r0

CTPYKTYpBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
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OHOLIEHO3a, «IKocucreMa
IITUPOKOJIMCTBEHHOTO JIECa»,

«IKocucTeMa XBOWHOTIO Jiecay

IlepeunciATb W NPUBOAUTH IPUMEPHI
CBSI3CH MEXKy OpraHu3MaMH
B OMOLIEHO3€E

9.2

DkocucremMa

DKocucTeMa KaK OTKpbITas CcUCTEeMa
(A.lx. Tercnn). DyHKIMOHATBHBICOIOKH
OpPraHU3MOB B HKOCHCTEME: MPOAYIIEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu 1 ceTu.
AOuoTHYECKHE  OJIOKM  DKOCHCTEM.
[TouBbI U UITBI B 9KOCHCTEMAX.

KpyroBopor BemiecTB U MOTOK JHEPrUU B
9KOCHUCTEME.

Jdemoncrpamun lloprpersl: B.

H. Cykaués,A. [Ix. Tencnu.

Tabmuiel w1 cxembl:  «DYHKIIMOHAIBHbBIE
TPYIIIBI OPTAHU3MOB B IKOCUCTEME,
«KpyroBopoT BEIECTB B 3KOCUCTEME,

«lenn nurtanus  (macTOuIHAf,
JETPUTHAS )».

Oo6opynoBanmue: repbapuu pacTeHui;
KOJUICKIIMM HACEKOMBIX; 4Yydela MTHI[ U
3Bepen

PackpeiBaTh cojepkaHue TEPMHUHOB U
MOHSTHUI: SKOCUCTEMA, IIPOAYLIEHTBI,
KOHCYMEHTBI,  PEIYyLEHTbl, Tpoduueckue
yYpOBHH, Tpodudeckue (MHIIEBbIC) LEMUu H
CeTH.

HazpiBaTh ~ CTPYKTypHbIE  KOMIIOHEHTBI
HKOCUCTEMBI.

XapakTepu3oBartb byHKIIUN u
MIPUBOJIUTH PUMEPHI OPraHU3MOB

B DKOCHCTEME Ha OCHOBE HMEIOIINXCS
3HAHUU O PacTeHUsX, rpudax,

OakTepusx W OSKUBOTHBIX. ONUCHIBATH
KpPYroBOPOT BEIECTB M IIOTOK SHEPTUU B
HKOCUCTEME.

OOBACHATH POJIb OPraHU3MOB

B OHOJOrMYECKOM  KpYroBOpOTE
BELIECTB U [TOTOKE YHEPTUU.

[IpuBoauT,  TpUMEPHl  OPraHU3MOB,
3aHUMAIOIINX pasHble YPOBHU
TPOPUUECKUX MUPAMUTIL.

CocTaBiaTh CcXeMbl IepeHoca BellecTBa M
SHEPrUM B 3KocucTeMax (1enu

MIATAHUS).
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CpaBHUBaTh NaCTOUIIHbBIC U JETPUTHBIC
e MUTaHUS

9.3 DKOJIOTHYECKHE OcHOBHbIE  TOKa3aTed  3KOCHCTEMBI. PackpeiBaTh colepkaHu€ TEPMHHOB M
MpaMUIbl buomacca u npoxykuus. MOHSTHI: POyKIUs, Onomacca,
OKOJIOTHYECKUE IMUpaMuabl YHCCII, DKOJIOTUYECKAS TUpaMUAIaA.
OMOMACCHI U DJHEPTHH. XapakTepu3oBaTh IIpaBUia
JemoHcTpauuu DKOJIOTUYECKUX  NUPAMUJ ~ YHCEI,
Tabmuiel W cxeMmbl:  «ODKOJIOTHYECKas GHOMACCHI M SHEPIHUH.
nupamMmza  4ucenm»,  «JKOJIOrMueckKas OGBSCHAT IPUUMHBI PA3IHUMIl B
nupamuia OuoMacchl», [IPOYKTHBHOCTH y PasHbIX
«DK0JIOTHYECKasi TUPaMUIa SHEPTUN» KOCHCTEM.
[IpuBoauTh  mpUMEpPBHl  MPAKTUYECKOTO
IPUMEHEHHUS  MPaBUI  IKOJIOTMUYECKUX
MUpaMuU/I.
CpaBHuBaTh OMOMACCy U MPOTYKIIHIO
HKOCHCTEM CyIIM 1 MHUPOBOro OKeaHa
0.4 N3menenus Junamuxa SKOCcUCmeM. PackpeiBath conmepxkaHWe TEPMHUHOB U
coo0IecTs  — Kamacmpodghuueckue nepecmpotixu. MTOHATUN: CyKueccus, KJIUMAaKCHOE
CYKLIECCUHU @nykmyayuu. HanpapieHHbIe CO00I11€CTBO, CYKLIECCUOHHBIHN PS/I.

3aKOHOMEpPHBIE  CMEHbl  COOOIECTB  —
cykineccuu. IlepBuyHbBIE W BTOPHUYHBIE
CYKIIECCUM U UX NTPUYHHBI.

AHTpONIOTEHHBIE BO3JCHCTBUSA Ha
cykueccuu. Knumakcroe

cooOuiectBo. buopasznoobpaszue u

MOJHOTa KPYroBOpPOTa  BEHIECTB —
OCHOBA YCTOWYHMBOCTH COOOILIECTB.

XapakTepu3oBaTh CYKIECCUU: TIEPBUYHbBIE U
BTOPUYHbBIC, TPUBOJUTH UX MPUMEPHI U
Ha3bIBATh HpI/ILII/IHI)I CMCHBI COO6HI€CTB.
CpaBHHMBaTh BpEMEHHBIE M KOPEHHBIE
OMOreoIeHO3bl Ha KOHKPETHBIX MpUMEpax
CBOEH MECTHOCTH.

MO,Z[CJ'II/IPOBaTL PE3YJIbTATHI ITPOLICCCAa
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JdemoHcTpauuu

Tabmumbl  u  cxeMbl: «OOpa3oBaHHe
6omotay, «[lepBudHas cykieccus,
«BoccraHoBiieHuE Jieca Moclie mokapa»

CMEHBI OWOTEOIICHO30B TMOJ] BIUSHUEM
aHTPOMNOreHHOro (hakTopa

9.5 [Tpuponnbie [Ipupoansie 3kocucTeMbl. Ikocucmemsl 03€p | PackppiBaTh  colepkaHue  TEPMHUHOB U
HKOCHCTEMBI u pek. ODkocucmemvl Mmopell U OKeaHnos. | TOHATUH:  (DUTOIIAHKTOH,  300IUIAHKTOH,
Oxocucmemvr  mynop, Jecog,  cmeneit, | APYCHOCTD.
Ny CMblHb. XapakTepu3oBarhb MIPUPOJIHBIE
JleMOHCTpALMH HKOCHUCTEMBI, UX OCHOBHBIE
Tabmuiel U cxembl:  «IKOCHCTEMA KOMITOHCHTBI (Ha IPHMEpe 03epa, XBOWHOrO U
IIIMPOKOJICTBEHHOT'O JIeCa, LIMPOKOJIMCTBEHHOIO neca).  OOBACHATH
«IKOCHCTEMA XBOWHOTO JIECay, NPUYHHBI Pa3IMYHON OMOMACCHI IPOIYIICHTOB
«IKocHUCTEMA 03€pay. H
OO6opynoBanme: akBapuyM Kak Mojenp | KOHCYMEHTOB B TPUPOJHBIX
KOCHCTEMEL. HKOCHUCTEMAX.
dkcKkypensi  «IKCKypeuss B THmuubpii | COCTABIATH NMACTOMINHBIC M JCTPHTHBIC LISIH
6rOreoLeHo3 (B AyOpaBy, OepesHsiK, elbHAK, | THTAHASA IPUPOJHBIX dKOcHCTeM. IIpHBOANTS
HA CyXOJONbHBIA I TONMEHHBIA oyr, | IIPAMEPbl OPraHW3MOB, BXOISIIMX B COCTaB
03epo, 6OI0TO)» (UTOTUTAHKTOHA, 300IIAHKTOHA, OEHTOCA.
OOOCHOBBIBATh POJIb SIPYCHOCTU B
KM3HU HA3eMHBIX YKOCHCTEM.
CpaBHuBaTh OMOMacCy U MPOTYKIIHIO
BOJIHBIX U HA3€MHBIX SKOCHCTEM
9.6 AHTpOTIOTeHHBIC AHTpOTIOTeHHBIE YKOCHCTEMBI. PackpbIBaTh coniepkaHre TEPMHHOB U
HKOCUCTEMBI ArposkocucreMa. ArponeHo3. Paznuuuns MOHATHI:  arpo’KOCUCTEMa,  arpoleHO3,
(arposkocucTEMBI) MEX1y aHTPOIOTEHHBIMU U MOHOKYJBTYpA.
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IPUPOJHBIMH SKOCUCTEMAMHU.
JdemoHcTpauuu

TaOnuiibl U cxembl: «ATPOLIEHO3»,
«KpyroBopor BemectB M IOTOK
SHEPI'UU B arpoLieHO3e».

O06opynoBanme: repbapuu
KYIbTYPHBIX M JUKOPACTYIIMX
pacTeHui.

IKCKypeus «IKCKypeus

B arpo3KOCUCTEMY (Ha IOJIe WU B

TCIIJIMYHOC XOSHﬁCTBO)))

XapaKTepI/BOBaTB OCHOBHBIC

KOMITIOHCHTBI arpO3KOCHCTCMBI. HpI/IBO,I[I/ITB
IPpUMEPBI arpO3KOCHCTEM. CocraBliTh J1(S 004

MUTaHUS arporeHosa. O60CHOBBIBATH
MIPUYMHBI HU3KOU YCTOMYUBOCTH
arposKOCUCTEM.

CpaBHUBaTb  arpodKOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepHu30BaTh POJIb YEIOBEKA

B COXpaHCHUU YCTOﬁHHBOCTH

arposKoCucTeEM

9.7

YpOo3KoCUCTEMBI.
OKOMOHUTOPHUHT

YpOoskocucTeMsl. OcHoBHbIE
KOMITOHEHTBI ypOo3KOocucTEM.
lNopoackas dnopa u dayna.
CuHaHTpomu3alusg  TOPOJACKOW  (payHBI.
buonornueckoe M X03581MCTBEHHOE 3HAUYECHUE
arpo’KOCUCTEM U

ypOosKOCHCTEM.
3aKOHOMEPHOCTH (dbopMupoBaHus
OCHOBHBIX B3aWMOJIECTBUN

OpPTaHHU3MOB B SKOCHUCTEMaX.

Ponv  kackaonoeo s¢gexma u  6udos-
20UpuKamopos (Kiouesvix 6U008)

8 @yHKyuonuposanuu 9KOCUCTEM.

[lepeHoc dSHepruM W BEIMIECTB MEXIY

CMEKHBIMH 3KOCHCTEMaMHU.

Y CTOWYUBOCTH OPraHU3MOB,

PackpeiBaTh cojepkaHue TEPMHHOB H
TTOHSTUH: ypOo3KOCUCTEMA,
CHHAHTpONM3anus, Topojackas  diopa,
ropojickas (ayHa, JKOMOHUTOPHUHT.
XapakTepru3oBaTh OCHOBHBIE
KOMITOHEHTBI ypOOIKOCUCTEM.
OnuceiBaTh  OMOJIOTHMYECKOE U
XO3SIICTBEHHOE 3HAYCHUE
ypOOdIKOCHCTEM.

[TpuBOIUTE TIpUMEPHI W  OIICHWBATH
COCTOSTHUE  ypOOIKOCUCTEM  CBOEH
MECTHOCTH.

BEBISBISTE  OCOOCHHOCTH  TOPOJCKOM
¢b0opsl U GayHBI.

CpaBHHBaTh YpPOOIKOCUCTEMBI U
MPUPOIHBIE YKOCUCTEMBI
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MOMYJISIIUA M OKOCUCTEM B  YCIOBUSX
€CTECTBEHHBIX u aAHTPOTOTeHHBIX
BO3/ICUCTBHUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HeHUl
PA3HbIX ~ MUNO8 HA  CYOOP2AHUSMEHHOM,

OpP2aHU3MEHHOM, NONYIAYUOHHOM u
IKOCUCTNEMHOM VPOBHSIX, OCHO8bI
IKOI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€LCMBUSL.
Merononorus MOHUTOPHHIA

€CTECTBEHHBIX U  AHTPOIIOIE€HHBIX
3KOCHUCTEM.

JdemMoHcTpanuu

Tabmuubl  u  cxembl: «lIpumepsr
ypOOIKOCUCTEM.

IIpakTnyeckas padora

«3yuenne M onucaHue
ypOOIKOCUCTEMBIY.

JlabopaTopHasi padora

«3yuenne pazHooOpa3ust METKHUX

MMOYBCHHBIX  YJICHHUCTOHOTHUX B  PA3HbIX
OKOCHUCTEMAX»

HToro uacoB o reme

12
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10

Tema «buocdepa — riiodajabHasi IKOCHCTEMA)

10.1

buocdepa. Crpykrypa u
coctaB buochepbl

2

buocdepa — oOmennanerapnas 00o0J0UYKa
3eMiH, TJie CYIIECTBYET HIIM CYIECTBOBaIa
Pazputne  mpencraBieHui 0
ouocdepe B Tpyaax . 3iocca. Yuenue B.U.
Bepnanckoro o Omochepe.  Obmactu
ouocheper u e€ cocraB. JKuBOe BeElIECTBO
ouocdeps! nero GpyHKIUU.

KHN3Hb.

JdemMoHcTpanuu

[loptpetsl: B. U. Bepnanckuid, J.

3rocc.

Tabmunbl u cxembl: «l'eochepsr  3emmm»,
«DyHKIINY )KMBOTO BEIIECTBA

PackpbiBaTh  conmep)kaHHE€ TEPMHUHOB U
MOHATUN: Omocdepa, KUBOE BEIIECTRBO,
KOCHOE BEIIECTBO, OHMOKOCHOE BEIIECTBO,
OMOTEHHOE BEIECTBO.

[TpuBoNTH (bopMyITHPOBKH OCHOBHBIX
nosnoxenui ydenuss B. W. Bepnanckoro o
ounocdepe.

Xapakrepu3oBath 00jacTu OHOChepsl U UX
COCTaB, Ha3bIBaTh 00JACTU PACIPOCTPAHCHHUS
YKHUBOT'O BEIIIECTBA

B 000704YKax 3eMIIM W BBISABISTH

MIPUYMHBI ero pa3InyHOro
pacrpeneneHus.
[lepeuucnarb  QyHKIMH  KUBOTO

BelecTa omocdepsl (razonas,

OKHCITUTEITFHO-BOCCTAHOBUTEINIbHAS,
KOHIIEHTPALlMOHHAS, OMOXHMHUYECKas).
[TpuBoauT,  mpHUMEpPBHl  MPEOOPa3yIOIIEro
BO3/ICHCTBUS JKMBOT'O BElIeCTBA HAa Orocdepy.
AHanu3upoBaTh M OLIEHUBATh
OuoJIOTHYecKyl0 MH(POpPMALHUI0 O
r7100aJIbHBIX SKOJIOTHYECKUX

npobaemMax 6uochepsl, MOTydaeMyro

U3 Pa3HBIX HCTOYHHUKOB.
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OuenuBars Bki1aza B. U. Bepnazackoro,

9. 3rocca B CO3JaHHUE YUEHUS O

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHMS
ounochepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouocdepsl. OcobeHHocTn Omochepbl Kak
r7100aIbHOM SKOCHCTEMBI.

JIlnHamuyeckoe paBHOBECUE

B Owuocdepe. KpyroBopoTsl BemecTs
OMOTeOXUMHYECKUE  [HUKIBI  (yriepona,
a3zoTa). PUTMUYHOCTB SIBIEHUI

B Omocdepe.

JdemMoHcTpanuu

Tabmumbl  u  cxembl: «l'eocdepsl
3emu, «DyHKITUU KHBOTO
BEIIIECTBAY,

«KpyroBopot a3zoTa B mpupoe»,
«KpyroBopot yriiepoaa B mpupoie»,
«KpyroBopoT Kuciaopoaa B IpuUpoOaE»,
«KpyroBopoT BOJibI B IPUPOJIE»

ounocdepe

PackpeiBaTh conepkaHuE TEPMHHOB W
TIOHSATHI: rio0anbHas IKOCHCTEMA,
JTUHAMHUYECKOE paBHOBECHE,

KPYTrOBOPOTHI BEIICCTB,
OMOTCOXMMHYCCKHE ITUKJTBL.
XapakTepHu30BaTh 0COOEHHOCTH

ounocdepbl Kak riao0aabHOM

9KOCHUCTEMBI.

Omnpenenars ¢GyHKIUI0O Ouocdepsl B
obecrieueHn OMOTEHHOTO

KpyroBOpOTA BEIIECTB Ha TUIAHETE.
XapakTepu30BaTh OCHOBHBIE

KpYyroBOpPOTHI:  BOJABI,  yrjiepojaa,  a3oTa.
CpaBHUBaTh  OCOOCHHOCTH  KpyroBOpOTa
Pa3JIMYHBIX BEIICCTB.

OneHuBaTh 3HaYEHUE KpyroBopoTa
BEIICCTB ISl CYIIECTBOBAHUS JKU3HU HA
3emue.

OOBSACHATH POJH OPTaHU3MOB

B OMOJOTHMYECKOM  KPYroBOpOTE
BEIICCTB.

BEISBISATE TUHAMUYECKOE paBHOBECHE
ounocdepsr.
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[TpuBOAKUTE IPUMEPBI PUTMHYHOCTH
SIBJICHHH B Onocdepe

10.3 | 3oHasnbHOCTH OMOChEpHL. |2 3oHanbHOCTE  OuOcheprl. IlonsTHe © PackpeiBaTh colepkaHu€ TEPMHHOB M
OCHOBHBICOHOMBI CYIIIH. o6uome. OCHOBHBIC OMOMBI CYIITH: MOHATHI: OMOMBI, TYHIpa, XBOWHBIE Jeca,
VYcroltunBocTh TyHIpa, XBOWHBIE Jeca, CMEIIaHHble U | CMEIIAaHHBIC JIeca,
ouochepsl UIMPOKOJIUCTBEHHBIEC Jieca, CTEMH, CaBaHHBI, | LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI,

MyCTBIHU, TPOMUYECKUE JIECa, BHICOKOTOPbS. | IYCTHIHU, TPOIIMYECKHE JIECA,BBICOKOIOPbSI.
Kimar, pacTuTelbHblii ¥ KMBOTHBIA MHUDP | [lokasblBaTh HA KapTe U
OMOMOB CyIIH. XapaKTepU30BaTb  OCHOBHbIE  OMOMBI
CrpykTypa M (QYHKIUS SKHBBIX CHCTEM, | CyIIH.
OlICHKa KX PpPEeCypCHOro mnoTeHIHuana U | CpaBHUBATh OCOOCHHOCTH KIIMMATa,l0YB,
orochepHbIX PYHKIIHN. pacCTUTENBLHOTO M JKMBOTHOTO  MHpa
JeMoHcTpanumn pa3HbIX OMOMOB CyIIN 3eMJIH.
Tabmuubl u  cxembl: «OCHOBHbIE OHOMBI | BBISBIATE NpPUUYMHBI 30HAJIBHOCTH B
cymmy», «Knumarnueckue mosca 3emnmny, | 6uochepe
«Tynnpa», «Taiiray,
«CMelIaHHBbIH Jecy,
«IlIupokonucTBeHHBIN Jiec», «CTenby,
«CaBanHay, «IlycTBIHS»,
«Tpomnuueckuii ec».
O0opynoBanme: repbapuu pacTeHUH pa3HBIX
OMOMOB; KOJIJICKITHH YKHBOTHBIX

Hroro gacoB o reme 6

11

Tema «Hes10BeK ¥ OKpYy:KAKOIIAA CPeAa»

111

Bo3znetictBue
yenoBeka Ha Ouochepy

2

DKOJIOTHYECKHE  KPU3UCBI U HUX
npuyrHbl. Bo3neicTBue yenopeka

Ha 6nocdepy. 3arps3HeHne BO3TYITHOMN

PackpsIBaTh conepkaHue TEPMUHOB M
MOHATHI: aTMocdepa,

BCIICCTBA-3aIrpA3HUTCIIN,
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cpenbl. OxpaHa Bozayxa. 3arpsi3HEHUE
BOAHON cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pazpymienne mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHeHue

KJIMMaTa.

JdemMoHcTpauuu

Tabaumel ~ u «3arpsizHeHUE
atMocheps», «3arpsizHeHue Tuapocheps»,
«3arpsi3HeHHE TOYBBDY,

«[TapHUKOBBII YPPEeKT»

CXCMBI.

NapHUKOBBI 3 (DEKT, «030HOBasi JIBIpay,
«KUCIIOTHBIE TIOK TV, ruapocdepa,
9BTpOUKAIMA BOJOEMOB, MOYBA, JPO3HS
N0YB, ECTUIINIBI,

9KOJOTUYECKUI KpHU3HC. AHAIU3UPOBATH
aHTPOIIOTEHHBIE (PaKTOPBI BO3ACHCTBHS Ha
ouochepy

(ponp denoBeka B TPUPOJE) HA pasHBIX
JTamax pa3BUTHS YEIOBEYECKOTO OOIIECTBA.
XapakTepu30BaTh r100aIbHbIe
HKOJIOTUYECKUE MTPOOIEMBI;

OCHOBHBIE ~ HCTOYHHMKH  aTMOC(EPHBIX
3arpsiI3HEHUI; SKOJIOTMYECKUEe IMpoOJIeMBbl,
CBSI3aHHBIC

C YBEJIMYCHUEM TPAHCIIOPTA

B KPYNHBIX TOpOJax; 3BTPOPHUKALHUIO
BOJIOEMOB; TIOCIIEACTBUSL 3arpsi3HEHUs BOJ
XMMUYECKMMHU BEIIECTBAaMH; BO3/AEHCTBHE
YeJIoBeKa Ha ITOYBEHHBIMITOKPOB.
ApPryMEeHTHUPOBATh 3HAYCHUE

HKOJIOTUYECKUX 3HAHWH B PEIICHUH BOIIPOCA O
MoJIep>)KaHUM YCTOMIUBOCTH

ouocdepsl
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11.2

AHTpONOreHHoe
BO3JICHCTBUE

Ha DPACTUTENbHBIA U
JKUBOTHBIN MUD.
Oxpana npupozsl

AHTpPOIOr€HHOE BO3/ICIICTBHE

Ha pacCTUTENIbHBII W JKUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOI'O MUPA.
OcHOBHbIE TPHUHIMIBI OXPAaHBl MPUPOJIBI.
Kpacupie kuHuru. Ocobo oxpaHseMble

MIPUPOJTHBIC TEPPUTOPUU (OOIIT).
Borannyeckne caapl M 300JIOTHYECKUE
MapKH.

JdemMoHcTpanuu

Tab6muib! 1 cxeMbl: «Ocobo

OXpaHsieMbIe PUPOIHBIC TEPPUTOPUI.
OobopynoBanmue: dboTorpadpun
OXpaHseMbIX PpACTEeHMH U  KHUBOTHBIX
Kpacnoit kuuru P®, KpacHoil kHUTH
peruona

PackpeiBaTh cojepkaHu€ TEPMHHOB M
HOHATHUI: COKpaleHue OuopazHooOpaszus,
OXpaHa MpUPOJBI, 0c000 OXpaHseMble
MIPUPOTHBIC TEPPUTOPUU (OOITT),
OoTaHWYECKMIiCal, 300J0rMUECKUI MapK.
XapakTepu3oBaTh  IUIAHETAPHYIO  pOJIb
pPacTeHUI U KUBOTHBIX.

[TpuBOIUTE MpUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JIEHCTBUSI 4YeJIOBEKa Ha
PACTUTENbHBIN U )KUBOTHBIM MUD.
XapakTepu30BaTh IPUHLIMIIBI

«BceMupHO#l ~ cTpaTermu  OXpaHbl
IIPUPOJBD.

[lepeuncnsitb  OCOOCHHOCTH  Pa3IMYHBIX
OOIIT.
IIpuBoauTh MIPUMEPBI OOIIT,

pacloONOKEHHBIX B CBOE€M  MECTHOCTH.
Jloka3piBaTh Ha MOpUMEpax OMACHOCTh

COKpAIICHUS OMOJIOTHYECKOTO
pazHo0Opa3zust 3eMiIH.
IIpuBoguTe  mpUMEpHl  PEAKUX U

MAJIOYHMCICHHBIX  BHJIOB paCTeHI/Iﬁ u
JKHBOTHBIX CcBoOeH MCCTHOCTH,
3aHECEHHBIX B KpaCHBIC KHHUT'HU

pernoHoB u Kpacuyto kaury PO
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11.3

PammonanbHoe
MIPUPOJIONIOJIH30BAHKUE
YCTOMYMBOE Pa3BUTHE

u

OcHoBHbIE IIPUHIUIIBI YCTOWYUBOIO
pa3BUTUS  4YeJIOBEYECTBA UM IPUPOLBI.
PannonanpHOE  IPUPONONOJIB30BAHUE WU

COXpaHEHHE OHMOJIOTUYECKOTO
pa3HooOpa3us 3emin.

Oo6mme 3aKOHOMEPHOCTHU
rJ100ATBHBIX IKOJOTUICCKUX
KPU3HUCOB. Ocobennoctu

COBpPCMCHHOI'O KpHU3UCa H €TI0
BCPOATHBIC ITOCICACTBUAA.

PazButne METOJ0B MOHUTOPHHTA
Pa3BUTHUA OITIaCHBIX TCXHOI'CHHBIX

IIPOLIECCOB.

Cucmemnvle uccnedo8anus nepexooa K
pecypcocbepezaioweli u
KOHKYPEeHmMOCnOCcoOHOT SHepeemuxe.
buonoeuueckoe pazHoobpasue u
ouopecypcul. Hayuonanvnole
ungopmayuormvie cucmembl,

obecneuusarowue 00Cmyn

K UHopmayuu no coCMosHUur OmMoOeibHbIX
8U008 u 9KOCUCTEM. Ocnoegbl
Kopeaburumayuu dKocucmem u Ccnocobos
O60pbObL

¢ 6UONOBPEIAHCOCHUAMU.

PeKOHC‘mpyKL{M}Z MOpPCKUX U  HA3EMHbBIX

IKOCUCMEM.

PackpeiBaTh cojepkaHu€ TEPMHHOB M
MTOHSTUI: panroHaNIbHOE
MIPUPOJONOJIB30BAHUE, YCTOWYUBOE
pa3BUTHE, IPUPOJHBIE PECYPCHI,
9KOJIOTUYECKUM CIe.

XapakTepu3oBaTb ~ OCHOBHbIE  IPUHIUIIBI
YCTOMYMBOTO  DPa3BUTUS  YEJIOBEYECTBA U
MIPUPOJIBI.

OnuceIBaTh HEHCUEPIAEMBbIE U UCUEPIIAEMbIE
IIPUPOJIHBIE pecypchl, MOIYEPKUBAs
OTHOCUTEJIBHOCTb HEUCYepnaeMocTu
MPUPOJHBIX  PECYpPCOB;  XapaKTepU30BaTh
MPOLIECChl UX BO3HUKHOBEHUSI U YCIOBUSA
Cpe/ibl, MPUBOJIAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh ~ mpoOJeMbl  PalMOHAIBHOTO
MPUPOIONOIL30BaHUS U HAXOAUTh IMYTH HUX
peleHus
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JdemoHcTpauuu

Tabmuiel M CXEMBL:

YIPaBISIEMOTO MUPA»

«Monenu

HToro gacoB 1o Teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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