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1. MMOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpamma mo 6uonoruu s 10-11 kiacca yrimyOieHHOTO ypOBHSA
COCTAaBJICHA HAa OCHOBE TpeOOBaHM K pe3yJibTaraM OCBOEHUS OCHOBHOW
00pa30BaTeNbHON MPOrPaMMbI CPEAHETO OOIIEro 00pa3oBaHMs, MPEICTaBICHHBIX B
dI'OC COO, ®OIl COO, denepanbHOil paboueld MporpaMMbl BOCIHUTAHUS U
OpUEHTHpOBaHA HA pealM3alMi0 B IIEHTpEe 00pa30BaHUs €CTECTBEHHOHAYYHOU U
TEeXHOJIOTUYecKor HampaiieHHocTell «Touka poctay, cozmanHoro Ha 6aze MKOY
COII Ne 5 r. Maiickoro c 1eJIbl0 pa3BUTHS Y OOYyYAIOIINXCS €CTECTBEHHOHAYYHOM,
MaTeMaTU4YeCcKoM, HHPOPMALIMOHHON TPaMOTHOCTH, POPMUPOBAHUS KPUTHUECKOTO U
KPEATUBHOTO MBIILJICHHS, COBEPIICHCTBOBAHUS HABBIKOB E€CTECTBEHHOHAYYHOW H
TEXHOJIOTUYECKOW HAMpaBIICHHOCTH, a TakKXKe JJis TMPaKTUUYEeCKOW OTpaboTKH
y4eOHOro MaTepuaia 1o yueOHomy npeamery «bruonorus.

VYyeoOnslii npeamer «buonorus» yriyonéHHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCS OJJHUM K3 KOMIIOHEHTOB MpeAMeTHOW obiactu «EcTecTBeHHO-
HayuHble npeameTsy. CornacHo nosoxeHussM ®I'OC COO mnpodunnbHble yueOHbIE
IpEeAMEThl, H3y4yaeMble Ha YIIyOJEHHOM  ypOBHE, SBISIIOTCA  CIHOCOOOM
nuddepenpan 00yueHHsI Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus U MPU3BAHbI
o0ecneuynTh MNPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM,
cpenHUM MpodheCCUOHATBHBIM M BBICIIMM O0Opa3oBaHueM. B To ke Bpemsi Kakblil u3
ATUX Y4EOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENbHBIX W Pa3BUBAIONIMX 3aJlay, CBSI3aHHBIX C
npodopueHTaueii 00ydJarmmxcs U CTUMYJIUPOBAHMEM HWHTEpeca K KOHKPETHOU
00JlacTM HAy4YHOTO 3HAHHWS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, SKOJOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHomy npeametry "buoniorus" maét npeacraBiieHUE O 1ETU
W 3aJa4ax M3y4yeHus ydeOHoro mpeamera «buosiorus» Ha yriyOn€HHOM ypOBHE,
ompenenser o0s3aTeibHOEe  (MHBApUAHTHOE) MPEIMETHOE  COJCp)KaHHE, €ro
CTPYKTYPUPOBAaHHME IO pa3fenaM M TemaMm, paclpeielieHHe IO Kiaccam,
PEKOMEHIYET TMOCIEA0BATEIbHOCTh HW3Y4YEHUsI y4eOHOro Marepuana c Y4YETOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Tpoiiecca,
BO3pACTHBIX 0COOCHHOCTEH oOyyaromnuxcs. B mporpamme mo 6uosiornu peaan3oBaH
IOPUHLIUI TPEEMCTBEHHOCTH C M3yY€HHEM OHMOJIOTMH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, OJarojgaps 4eMy MpOCMaTPUBACTCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe
pa3BuTHE OWOJOTMYECKUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha (opMUpPOBaHHE
€CTECTBEHHO-HAYYHOT' O MHUPOBO33pEHUS, AKOJIOTUYECKOTO MBIIUICHUS,
IpeCTaBICHUN O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAaHUE OEPEKHOTO OTHOLLEHUS K
OKpYXarouler MPUPOIHON Cpeie.

B nmnporpamMMe 1o OHOJIOTMM Takke IOKa3aHbl BO3MOXKHOCTH Y4€OHOTrO
npeamera «buosnorus» B peanuzanuu TpedoBanniit ®I'OC COO k miIaHupyeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIAMETHBIM pe3yjbTaTaM OOyYeHUS U B
(GOpMHpPOBAaHWHM  OCHOBHBIX  BHJIOB  y4eOHO-TIO3HABATEIIbHOM  JESATEIbHOCTU
00y4Jaronuxcs Mo OCBOEHHUIO CO/IepKaHUsl OMOJIOTMYECKOro 00pa30BaHUs Ha YPOBHE
CpeaHero oo1iero oopa3oBaHuUsl.



B mporpamme mo OuosorMm OMPEACNSIOTCS OCHOBHBIC II€TTH U3YUYCHUS
OWonornu Ha YpPOBHE CpPEAHETO OOIIero oOpa30BaHUs, TUIAHHUPYEMBIE PE3yIbTaThl
OCBOCHHMSI TIPOTPAMMBI IO OWOJIOTHH: JTUYHOCTHBIE, METANPEIMETHbBIC, MTPEAMETHBIC.
[IpenmeTHBIC TIAHUPYEMBIE PE3yNbTaThl JaHBI JJI KaXIOTO To/a HW3Y4YeHHUS
OHMOJIOTHH.

[ens u3ydeHus ydeOHOro npeamera «buomorus» Ha yriayOiaEHHOM YpOBHE —

OBJIQZICHUE  OOyYarolMMHCS  3HaHUSAMHM O  CTPYKTYpHO-(QYHKIMOHAJIbHOU
OpraHM3alMM JKHUBBIX CHCTEM PA3HOI'0 paHra U NpuoOpeTeHrne YMEHUI UCIOIb30BaTh
3TM 3HaHuUsA B  (QOPMHpPOBaHMM HMHTEpeca K  OmpeAenéHHOM  oOnactu
npo(ecCHOHANBPHON JIeATENbHOCTH, CBSI3aHHOM C OWoNoruei, Wixm K BBIOOPY
y4e0HOr0 3aBeICHUS U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHus.

JoctuxeHnne 1end u3ydyeHuss ydeOHoro nmpenmera «buonorus»  Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PENIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OHOJOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHsIX, KOHUEHIMAX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
IpaBuiax, COCTaBJISIOLIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYH0 KAPTHHY MUpPa; O
CTPOEHMHM, MHOrooOpa3uu U OCOOEHHOCTAX OWOJIOTMYECKUX CcUCTeM (KJeTKa,
OpraHu3M, MOMYJISUS, BUJI, OMOT€OLEeH03, Onocdepa); 0 BBIIAIOIMIMXCS OTKPBITUSX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYyYaromMXCs C METOJaMH I[IO3HAHUS JKUBOM MPHUPOJBIL:
UCCIIEIOBATEbCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU
OWonoruv, -HMOPHOIOTMM W OHWOJIOTMM Ppa3BUTHUS, TEHETHUKU U  CEJEKILHH,
OMOTEXHOJIOTUH U CUHTETHYECKOW OMOJIOTUH, TAJIEOHTOJIOIMH, KOJIOTHH); METOJAMU
CaMOCTOATENBHOTO MPOBEACHUSI OMOJIOrMYECKUX MCCIEIOBaHUN B J1abOpaTOpuu U B
npupoze (HaOIoeHne, N3MEepEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaZICHME  OOYYaAIOUIUMHUCS  YMEHMSIMH:  CaMOCTOSITEIbBHO  HAXOIUTh,
aHANIM3UPOBaTh M HCMOJIb30BATh OWOJIOTMYECKYI0 HWH(GOPMALIMIO; MOJIb30BATHCSA
OMOJIOTMYECKOM TEPMHUHOJIOTME W CHMBOJIUKOW;, YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLUUAIbHO-DKOHOMHUYECKUMH U  3KOJOTHYECKHUMHU
npobjieMaMu 4YeJIOBEYECTBA; OIICHUBATh IOCIEACTBHSI CBOEM AESITENBHOCTH IO
OTHOILIEHUIO K OKpYXKaloUlell MNpUpOAHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBIO OKPYXAIOLIUX JIF0JIeH; 000CHOBBIBATH M COOJIIOAATH MEPHI MPOPHIAKTUKA
MH(DEKIMOHHBIX 3a00JI€BaHU, NpaBWIa TOBEJAEHUS B MPUPOJIE M OOecredyeHUs
0€30MacHOCTH COOCTBEHHOM JKM3HENEATENIBHOCTH B UPE3BbIYAWHBIX CHUTYaLUAX
IPUPOAHOTO W TEXHOTEHHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYyYHbBIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy O0YYaIOIIUXCA MUHTEIUIEKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCA  OTKPBITUSIMA UM COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMy, METOI0JIOTHen
OMOJIOTMYECKOTO MCCIIeI0BaHus, MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIIECAOBAHU,
pemieHnss OMOJIOTUYECKUX 337ad, MOJAEIUPOBAHUS OHOJIOTMYECKUX OOBEKTOB MU
IPOLIECCOB;



BOCTIHTaHHE y OOyYaroIUXCsl [IEHHOCTHOTO OTHOIIEHHUS K JKUBOW TpHUpOJE B
LEJIOM U K OTJCJIBbHBIM €€ 00bEeKTaM U SIBICHUAM; (POPMUPOBAHHUE IKOJIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIEH KyJbTYphl MOBEIACHUS B MPUPOJAC; MHTETPALUU
€CTECTBCHHO-HAYYHBIX 3HAHUI;

npuobpeTeHue  OOYyYAIOIIMMHUCA  KOMIIETGHTHOCTH B paIlMOHaJIbHOM
IPUPOIOTIOIB30BAaHUH (COOIIOICHUE TTPABUII MTOBEACHUS B MPUPOJE, OXPaHbl BUIOB,
DKOCUCTEM, Ouocheprl), COXpPAaHCHHH COOCTBEHHOTO 370POBbSI U  370POBBS
OKPYXKAIOMUX JIfo/iel (coOmoaeHust Mep npodriakTiuky 3a00IeBaHui, 0OecTicueHne
0€30MMacHOCTH JKU3HEJCATSIIBHOCTH B YPE3BBIYAMHBIX CHTYAIMSIX MPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BaHUS OHOJOTUYCCKUX 3HAHUU U
YMEHUH B IOBCEIHEBHOW KU3HU;

CO3JaHWE€  yCIOBUWA I  OCO3HAaHHOTO  BbIOOpa  OOy4YAOIIMMUCS
VHIMBHUIyalIbHON 00pa30BaTENbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH MOCIEYIOLIEMY
npo(hecCHOHATILHOMY CaMOOIIPEAEIECHUIO0, B COOTBETCTBUU C WHJIUBUIYaJbHBIMU
UHTEpecaMu U MOTPEOHOCTIMHU PETUOHA.

OO01iee 4KCIIO 4acoB, OTBEACHHBIX HAa M3y4YEHHE OMOJOTUM Ha YIiyOJIEHHOM
YpOBHE CpemaHero oOrmiero oOpa3oBanus, coctaBiusieT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

2. COAEPKAHME OBYUYEHUSA

10 KVIACC

CopnepkaHre MNpOrpaMMbl, BBIIEIEHHOE KYpPCU80M, HE BXOIHUT B THPOBEPKY
rocyJiapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass OMoJioTHS — KOMIUIEKCHasi Hayka. Kparkasi wictopusi pa3BUTHS
ouonoruu. buojoruyeckre HayKu U u3ydaembie UMH 1poosieMbl. DyHaaMeHTanbHbIE,
MPUKJIATHBIC U TTOMCKOBBIC HAYYHBIE UCCIIEAOBAHUS B OMOJIOTUH.

3HadyeHne Ouosiorud B (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuHbl Mmupa. lIpodeccun, cBs3aHHbie ¢ Ouonoruen. 3HayeHUWEe OHOJOTUU B
IIPAaKTUYECKOM  JIEATEIbHOCTH  YEJOBEKa: MEIULMHE, CEJIbCKOM  XO35ICTBE,
POMBIIUIEHHOCTH, OXPaHe MPUPOJIBI.

JeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apBun, VY.
I'apsen, I'. Mengens, B. U. Bepnanckuit, 1. I1. [TaBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuii, JIk. Yorcon, . Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBs3p OWONOTMM C JApyrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3yYEHHUE



JKuBble cuCTEMBI Kak MpeaMeT u3ydeHust ouosoruu. CBOMCTBA KUBBIX CUCTEM:
€OUHCTBO XWUMHYECKOTO COCTAaBa, IUCKPETHOCTh M LEJIOCTHOCTbh, CIIOXKHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHHu3aIus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHU3alky KUBBIX CUCTEM: MOJICKYJISIPHBINA, KJIIETOYHBIN, TKAHEBBIN,
OpPTaHU3MEHHBIN, MOMYJISAIIMOHHO-BUIOBOMW, SKOCUCTEMHBINH (OMOTEOIICHOTHUECKH ),
onochepnsrit. [Iporeccrl, mpoucxoasmue B KUBBIX cuctemMax. OCHOBHBIC MTPU3HAKU
*uBoro. JXu3Hp Kak gopMa CyimiecTBOBaHMs Marepuu. Hayku, m3ydaromye >KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUu.

N3ydenne »KUBBIX cHCTeM. MeToapl Ouonornueckoil Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIEPUMEHT, CUCTeMaTr3anus, meraaHanus. [lonsatue o 3aBucMMON U
HE3aBUCUMOWN nepeMeHHoU. [InannpoBanue sxcnepuMenTta. [loctaHOBKa U poBepka
runotre3. Hynesas rumotesa. [lonstue BbIOOpKU M €€ nocTOBEepHOCTh. PazOpoc B
Oouonornyeckux JaHHbIX. OIlEHKAa JTOCTOBEPHOCTH TMOJYUYEHHBIX PE3yJIbTATOB.
[IprurHBI UCKaXKEHUS PE3YIILTATOB IKCIIepUMEHTA. [[oOHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpauun

Tabmuupl u  cxeMbl: «OCHOBHBIE TIPU3HAKK JKU3HWY», «bHoIOTHYECKUe
cucteMbl», « CBOMCTBA KUBOM MaTEPUN», « Y POBHU OPraHU3aLUU KUBOW MPUPOJIBIY,
«CtpoeHue KUBOTHOM KIETKW», <« TKaHM IKHUBOTHBIX», «CHUCTEMBI OpPraHOB
YeJI0BEUeCKoro opranusma», «buoreonenos», «buocdepa», «Meroabl H3ydeHHUS
YKABOW MPUPOIBD.

OGopynoBanue: J1abopaTopHoe 00OpyAOBaHUE JJIsi TPOBEACHUS HAOIOICHUM,
VU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHUE Pa3IUYHBIX METOAOB MPHU U3YYEHUU
JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IUHUIIA KUBOTO. VICTOpHUST OTKPBITHS
kietku. Pabotrer P. T'yka, A. JleBenryka. Kierounass teopus (T. IlIBann, M.
[IIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KIIETOYHON TEOPUH.

Metoapl  MOJEKYJISIPHOM U KIETOYHOM  OMOJIOTMU:  MHUKPOCKOMMUS,
xpoMarorpadus, 31aeKTpodope3, METOJ MEYEHbIX aToMOB, AuddepeHraIbLHoe
1eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue pukcupo8aHHbiX Kiemox.
OnexTpoHHass ~ MuUKpockonusi.  Kougokanvnas — muxpockonus.  Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JdeMmoHcTpanuu

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

Tabmuubr 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHKPOCKOID,
«Hcropus pazBUTHA METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIETOK.



IIpakTnueckass padora «M3ydyeHue MeETOJOB KJIETOYHOM  OHOJIOTHHU
(xpomarorpadusi, anekrpodopes, nuddepernuanpaoe eHTpudyruporanue, [ILP)».

Tema 4. Xumudeckasi OpraHu3anMs KJICTKHU

XHUMUYECKHI COCTaB KJIETKA. Makpo-, MUKpO- U yJIbTPAMUKPOAJIEMEHTHI. Boma
U €€ poJIb KaK pPACTBOPHUTEINS, PEarecHTa, y4acTUE B CTPYKTYPUPOBAHHUH KIIETKH,
TEIUIOpEryJsilud. MUHEpabHbIE BEIIECTBA KIETKH, UX Ouoyiorudeckas posib. Posb
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BewlecTBa KJIETKM. buonornyeckue mnoauMmepsl. benku.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBOM MoiiekyJibl. [lepBuunas
CTpyKTypa Oeika, MeNnTuaHas CBsA3b. BTopuyHas, TpeTUYHAas, YeTBEpTUYHAS
cTpykTypel.  Jlenatypamus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue GpyHkuun 0enkoB. [Ipuonsi.

VYruneBonapl. MoHOCaxapuapl, JUCaxapuipl, OJUrOCaxapuabl U IOJUCAXAPUJIBI.
OOmmit 1maH  cTpoeHuss U (PU3MKO-XMMUYECKHE  CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUU YIIIEBOOB.

Jlunuasl. ['mapodunsHO-TUApOPOOHBIE cBoOiicTBA. Kiaccudukanus aunuaos.
Tpurnuuepunapl, ¢GocPoIunuabl, BOCKH, CTepouabl. buosornueckue ¢GyHKIUU
aunuoB. O0mue cBoicTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K
CaMO03aMbIKaHHUIO, ITOIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [Ipunuun kommiementapuoctH. [Ipasuiio Yapradga. Crpykrypa JHK
— JIBOMiHas cnupaib. MectoHaxoxaeHue u ouonorndeckue ¢ynkiuu IHK. Buasb
PHK. ®ynkuuu PHK B kietke.

Crpoenne wmosekysibl AT®. Makpospruyeckne cBs3u B Mmoiiekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE NMEPEHOCUUKHU, UX (DYHKIMHU B
Kietke. /pyeue nykneozuompugocgpamer (HT®). Cexpenuponanue JIHK. Memoouw
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OWOJIOTHS: OHOXMMHUYECKHE W OHODHU3NYECKHE HCCIICIOBAHMS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIeKYH. Modenuposanue cmpykmypbl
U yHKYU OUOMONEKYNL U UX KOMNIIeKkcos8. Komnviomepnolil ouszatin u opeaHuyeckuti
CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHAO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, [dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnipeieiecHue XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOIE»,
«Pacnpenenenne XUMHUECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmunpsl u cxembl: «llepuonuueckass TaOauIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHrne MoOJeKyJbl Bonb», «BemecTtBa B coctaBe opraHusmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOW MOJEKYIb», «CTpoeHHEe MOJIEKYI
yIIIEBOOB», « CTpPOCHHUE MOJIEKYJ JUNUI0BY, « HykinenHoBbie KHCIOTB, «CTpoeHUE
MouteKyJibl ATO».



O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKUE.

JlabopaTtopuasi padora «OOHapyXeHHE OEIKOB C MOMOIIbIO KadyeCTBEHHBIX
pEeaKIni.

JlabopaTtopnasi pa6ora «lccnenoBaHne HyKJIEUHOBBIX KHUCIOT, BBIJACICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKUMHU KJICTKH

Tumsl  KJIETOK: JdyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.

Crtpoenue mpokapruoTUyecKon KieTkd. KieTouHas cTeHka OakTepuil U apXew.
Oco0eHHOCTH CTPOEHHUS reTepOTPOPHOM U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK.
MecTo u poJib TPOKAPUOT B OHOLIEHO3aX.

Crpoenre U (PyHKIMOHUPOBAHUE DYKAPUOTHMUECKOM KieTKW. I[lnma3zmaTumyeckas
MeMOpana (rurazmanemma). CTpyKTypa IIa3Matudeckod meMOpanbl. TpaHcmopt
BEIIIECTB Yepe3 IJIa3MaTHUUeCKyt0 MeMOpaHy: naccuBHb (nuddy3us, odaeryéHHas
muddy3usi), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM AKTUBHBIM  TPAHCIOPT).
[Tonynponumaemocts MeMmOpaHnbl. PaGoTa HaTpuii-KaauMeBOTro Hacoca. DHAOLUTO3:
MUHOUNTO3, (paronuros. Dx3ouuTo3. Kierounas crenka. Ctpykrypa ¥ (QyHKUIHUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[Mutormna3zma. uto3ons. I{utockener. JBukeHue nuroriaazMbel. OpraHoubl
kJeTkr. OqHOMEMOpaHHbIE OPraHOUbI KIETKHU: 3HJoIuiazMarudeckas cetb (JI1C),
anmapat [onpmku, JM30COMBI, HUX CcTpoeHHe © (GyHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPTraHOMJOB KiIETKU. CTpOEHHE TpPAHYISIPHOTO PETUKYIyMa.
Mexanuzm Hanpaenenus oenxoe ¢ IIIC. Cunrte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['magkuii (arpanyssipHBIN) SHIAOIUIA3MATHUYECKUN PETUKYITYM.
CekperopHas ¢yHkuus anmnapata [onbmxu. Mooudurxayus 6enxkos 6 annapame
Tonvoorcu. Copmuposka 6Genkos 6 annapame [oav0xcu. TpaHCIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbsHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWUJbI  KIETKH:  MUTOXOHIPWUM,  TUIACTUIBI.
IIpoucxooicoenue mumoxonoputl u niacmuo. Cumouoeenes (K.C. Mepeoickosckuui, JI.
Mapeynuc). Ctpoenrie u (QyHKIMU MUTOXOHApUM U 1uiactui. [lepBuunbie,
BTOPUYHBIE U CJIOXHBIE MJIACTHABI (POTOCUHTE3UPYIOUIUX AYKAPUOT. XJIOPOIJIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranowanl kiaetku CtpoeHwe u (QyHKIMH HeMeMOpaHHBIX
OpPraHOUIOB KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MukpodunameHTsl.  AkmuHosvle  Mukpoguiamenmsi.  MpbIllIEUYHbIE  KIIETKH.
AKxmuHosble KOMNOHeHmbl HembluleuHblx Kiemok. MuxkporpyOouku. KieTouHslii
neHtp. CrTpoeHue M JBUKEHHE KIYTUKOB M pecHHYEK. MUKpOTpyOouku
nutorasMel. Llentpuons. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siapa, XpoMaTUH, KapuoIlia3Ma, SAPBIIIKUA, UX CTPOEHUE U
byakun.  SAnepHbiii  OenkoBbId  MaTpuKe. [IpocTpaHCTBEHHOE PpacHOIOKEHUE
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XpOMOCOM B HUHTepha3HOM siape. JIyxpomamun u 2cemepoxpomamut. benku
XpOMaTHHA — TUCTOHBL. J{uHamuka s0epHoti 000104Ku 6 Mumose. SloepHuiil
Mpancnopm.

Kinerounbie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmumplt u  cxembl: «CTpoeHHE SyKapHOTHUECKOM KieTKkn», «CTpoeHue
YKUBOTHOU KJIETKN», « CTpPOCHHUE pACTUTENBHOU KIETKN», « CTPOCHUE MUTOXOHIPUN,
«SAapo», «CtpoeHne NpoOKapruOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPEnapaThl PaCcTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpUATbHBIX KIETOK.

JlabopaTtopnasi padora «l3yuyeHHe CTpPOEHHS  KJIETOK  Pa3IMYHBIX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yyeHue cBOMCTB KJIECTOUHON MEMOpPAHBI».

JlaGoparopHass padora «lccienoBaHue IUIa3MoOJIM3a M JICIUIA3MOJIN3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne NBHKEHUS IIUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpaLlleHie JHEPIHU B KJIeTKe

AccUMWIIALIMS U TUCCUMMJIALIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIM. YdacTHe KHUCIOpoJa B OOMEHHBIX
mpolieccax. DHepreTuiIeckoe odecreueHue KieTku: npeppamieHue AT® B 0OMEHHBIX
nporeccax. DepMEHTATUBHBIA XapakTep peakiuili KIETOYHOrOo MeTadou3ma.
depMeHTBI, UX CTPOECHHE, CBOMCTBA U MexaHu3M aeictBud. Kodpepmentsl. OTinuus
(epMEHTOB OT HEOPraHUYEeCKUX KaTalin3aTopoB. benku-akTuBaTOphl U OEJKH-
UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIUN OT pPa3TMUHBIX
bakTopoB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHUHTES.
AHOKCUceHHbIl U OKCcueeHHblll Gomocunme3 y oOakmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poab XJI0poIiacToB B IMpoliecce
dotocunrte3a. CBeroBas u TemHoBasi ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munsi
gpomocunmesa. [IpogyKTUBHOCTh (pOoTOCHHTE3a. BiusHue pa3inuuHbiX (akTopoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEMOCHHTES. Pa3noob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuu, KeIe300aKTepuH, CcepoOaKTepUu, BOJIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHadpoOHbIe opraHu3mbl. Bumel Opoxenus. [IpoaykTsl OpokeHHMs W WX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.
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AspoOHBIE OpraHu3Mbl. JTanbl dHEpreTHYeckoro ooMena. I1oaAroToBUTEIbHBIM
sTan. [ ko3 — GECKUCIOPOHOE PACIICTUICHHE TITFOKO3bI.

buonornueckoe OKUCIEHUE, WM KJIETOYHOE JAbIXxaHue. Poib MUTOXOHApPUM B
npolieccax Ouosiormueckoro okucienus. l[luknuyeckue peakuuu. OKUCTUTEIBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomonos. Cunmez ATD:
paboma npomonnou ATD-cunmaszvl. llpenmymiecTBa a’dpoOHOTO mMyTH oOOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumpr 1 cxembl: «DoTocuHTE3Y», «IJHEpreTHUeckuii oOMen», «buocunres
oenkay», «CtpoeHue hepMeHTay, « XEMOCUHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnas padora «/3ydyeHue KaTaqTuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnass pabora «/3ydyeHue (EepMEHTATUBHOIO  pacCIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass  paGora  «CpaBHeHue  nmporieccoB  ¢GOTOCHHTE3a |
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakuun MarpuyHoro cuHre3a. [IpuHIUI KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTpUYHOTO CcHHTe3a. Peanmuzarus HacieacTBeHHOW uH(opmamuu. ['eHeTnueckuit
KOI, ero csoucrBa. Tpanckpunumss — wMarpuuHbli cuHTe3 PHK. IIpuHiumne:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTUINAPAUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsimst u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Oenka.
VYcnoBusi OuocunTeza Oenka. KoaupoBanwe amuHokucnor. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmaenenusi o cmpoeHuu eeros. OpraHuzalus reHoma y
MPOKAapUOTa M 3yKApUOT. Perymsius akTUBHOCTH I'€HOB y MpoKapuota. l'mmnoresza
ormepoHa (®. XKako6, XK. Mano). Monexynsapuvie mexaHuzmvl dKCAPECCUU 2€HO8 Y
aykapuoma. Ponv xpomamuna 6 pecynayuu pabomul cenog. Perynsiusi 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocTas.

Bupycbl — HeksieTouHble (DOPMBI KU3HU M OOJUraTtHeie napasuthl. CTpoeHue
MPOCTBIX U CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIl YUK
JHK-cooepocawux  eupycos, PHK-cooepycawux eupycos, baxkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHble 3a00yeBanus 4esioBeKa, )KUBOTHBIX, pacTenuit. CITMJI, COVID-19,
COIMAJIbHBIE M MEUITMHCKUE TTPOOIIEMBI.
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Buoungopmamurxa: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoro2uyeckux oamHvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbuos, /. Y. IBaHOBCKUIA.

Tabmumbr u cxemsl: «buocuHTe3 Oenmka», «l'eHermyeckuii Kom», «Bupyce»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MO BUPYCA».

Tema 8. ZKuzHeHHBIA HUKJ KJIETKH

Knerounslt 1nuki, ero mnepuoAsl u peryisiuua. HWHtepdaza u  MUTO3.
Oco0enHocTu mpoIeccoB, MpoTekarommx B uHTepdasze. [loaroroBka KIeTKH K
JIEJICHUIO. [IpecunreTnueckuii  (TOCTMUTOTHUYECKHIN), CUHTETUYECKUN U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunate3 [JIHK — penmukanus. Ilpunuunsr perummkannu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBI  CHUHTE3,  AHTUIAPAIIIEIBHOCTD.
Mexannsm permmkannn JIHK. Xpomocomel. Ctpoenne xpomocoM. Temomepsl u

TeJIoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapuoTuil. JUIUTOMAHBIA W
ramiouIHeli  HaOoOpbl  XpomocoM. ['omornoruunbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenue kineTkd — MuTo3. CTaAuu MUTO3a U MPOUCXOJSIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsinus MUTOTHYECKOTO MHUKIA KiIeTku. [lporpammupyemasi KieTo4Has
rubesnp — arnomnTos.

Knerounoe sinpo, XpomMocoMmbl, (YHKIMOHalbHAs TE€HOMHUKA. Mexanuzmobl
npoaugpepayuu, oughgepenyuposku, cmapenus u euberu xiemok. «Lugposas
KliemKkay» — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel U cxembl: <«OKW3HEHHBIM LMK KICTKW», «Mutosdy, «CrpoeHue
xpomocom», «Permukanus JTHK.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpompenapathl: «MHUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHas padora «3yuenue XpOMOCOM Ha FOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopnasi padora «HabmoneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOTIpENaparax).

Tema 9. Ctpoenue u GpyHKUMHM OPraHM3MOB

buonornyeckoe pasHooOpazue opranu3zMoB. OTHOKIETOYHbBIE, KOJIOHUATBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHUS U JKU3HEIEATEILHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHUE
npoTUCThI. KollOHHANIbHBIE OPTaHU3MBI.
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B3anMocCBsI3p yacTeld MHOTOKJIIETOYHOIO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak euHoe Leinoe. ['omeocras.

Tkanu pacrenuil. Tunbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeNIbHAs, TOKPOBHAS,
MPOBOJAIIASl, OCHOBHAasl, MexaHuuyeckas. OCOOEHHOCTH CTpoeHus, (GYHKUUA U
pacIoONOKEHUS TKAaHEN B OPraHaxX PacTCHUM.

TkaHu XWBOTHBIX M 4YEJIOBEKA. THIIBI XMBOTHBIX TKAaHEW: JMUTEIUAIbHASA,
COCUHUTENbHAS, MbIIeYHas, HepBHasg. OCOOCHHOCTH CTpoeHHs, QYHKIUH U
PACIIOJIOKEHUS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE W T'€HEpaTUBHBIE OpraHbl pacTteHuil. OpraHel u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIIMHU OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3MoB. Kapkac pactenHuil. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XMUBOTHBIX. HapykHbIld 1 BHYTpeHHUH cKeseT. CTPOCHUE W THIIbI
COCIMHEHUS KOCTEM.

JIBuKeHHe OpraHu3MOB. J[BUKE€HHE OJJHOKJIETOUHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHMU: TPOIU3MBI M
HacTUM. J|BM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIICYHAS CHCTEMA.
Pedinekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue opranusmMos. [lornomenue BOAbl, YITIEKUCIOrO ra3a 1 MUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHne >xMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
nueBapere. [Iutanue NO3BOHOYHBIX JKMBOTHBIX. OTAENBI NMUIIEBAPUTEIBHOTO
TpakTta. [InmeBapurensHble xkene3bl. [InmeBapuTenbHas cucTemMa 4ejIoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHuil. Jpixanue >KuBoTHbIX. Juddy3us
ra3oB u4epe3 NOBEPXHOCTh KIIETKU. KokHoe nbixanue. JlpIXxareiabHas NOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHHWE CTPOECHMUS JIETKUX ITO3BOHOYHBIX  KHWBOTHBIX.
JlpIxarenbHass cucTeMa 4YelnoBeKa. MeXaHu3M BEHTWISLMM JIETKMX y NOTHL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUU.
TpancropT BellecTB Yy JKUBOTHBIX. KpoBeHOCHas cucremMa M €€ Oprassbl.
KpoBeHocHas cucteMa MO3BOHOYHBIX )KUBOTHBIX U 4esioBeka. Cepale, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOparieHusi. DBOJTIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMBI T0O3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perysmus.

Brinenenue y opranusmoB. Beinenenue y pactenuil. BoijiesieHue y ;KMBOTHBIX.
CoxkpartutenbHblie Bakyosid. Opransl Boienenus. unbrpanus, cekpenuus u o0paTtHoe
BCACBIBAHUE KaK MEXaHU3Mbl pabOThl OPraHoB BbiaeiaeHUS. CBs3b MOJOCTU Tena C
KPOBEHOCHOW W BBIACIUTENBHON CUCTEMAMU. BBIEIEHNE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHkuonupoanue Heppona. OOpazoBaHrue MoUn
y 4EJIOBEKA.

3amura y OpraHu3MOB. 3alllMTa Yy OJHOKJIETOYHBIX Opranu3moB. Crnopsl
OaKTepHil U HUCTHI MPOCTEHIMX. 3alllUTa y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.
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3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX IPOU3BOAHBIC. 3alUTa
opranusma ot 6one3Heil. UMmyHHas cucrema yenoBeka. KneTouHsli U TyMOpanbHbBIN
UMMYHHUTET. BpoxXaEHHBIN 1 IPUOOPETEHHBIN crieupuIecKuil UMMYHUTET. Teopus
KJIOHaJIbHO-ceekTuBHOro ummyHnutera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOIO MMMYHHUTETA B Pa3BUTUN
CHUCTEMHBIX 3a00JIeBaHUH.

Pazgpaxxumocts ®  perysinMs |y  OpraHusMoB. Pasapaxumocts y
OTHOKJIETOYHBIX OPraHU3MOB. Takcucel. PazapakuMOCTh U PETyJsiLMs y pacTCHUM.
PocToBbI€ BelecTBa U X 3HaYCHUE.

Hepsnast cuctema u pediexTopHas peryssiuus y *KUBOTHbIX. HepBHas cucrema
U €€ OoTIaenbl. OBOJIONUMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Y
XKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc wu
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHasE peryisiuuss M SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl S3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3anuMoCBs3b
HEPBHOU U 3HIOKPUHHON cucteM. [ mnoranamo-runodusapHas cuctema.

JleMoHCTpauun

[Toptper: U. 11. [1aBnos.

Tabmunplt u  cxeMbl: «OJHOKJIETOYHBIE BOAOPOCHN», «MHOIOKIETOYHBIE
Bojopocmm», «bakrtepum», «lIpocrenmme», «Opranbl IBETKOBBIX pPACTEHUNY,
«CucremMbl  OpraHoB  IIO3BOHOYHBIX  JKHBOTHBIX», «BHyTpeHHee CTpOEHHE
HacekoMbIx», «TkaHu pacreHuid», «KopHeBble cucrembl», «CtpoeHue cTelmsy,
«CTpoeHre JHCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKeNeTr 4YelloBeKay,
«IInmeBapurensHas cucrema», «KpoBeHOCHas cuctema», «/lpIxaTesbHas cCUCTEMaY,
«HepsHas cucremay, «Koxay», «MbllieyHas cucteMay», «BpIAenUTENbHAS CUCTEMAY,
«OHIOKpUHHAS CUCTEMAY, «CtpoeHue MBIIILBDY, «AMmyHHTETY,
«Kuireunononoctuele», «Cxema NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI
NIO3BOHOYHBIX  XUBOTHBIX», «CrTpoeHne rTuapbe», «CTpOEHHE IUTAaHAPUNY,
«BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas cuctema pwid», «HepBHas
cucrema Jasarymku», «HepBHas cucrema mnpecMbikarommxcs», «HepBHasg cucrema
ntu», «HepBHas cucrema wmnekonuraromux», «HepBHas cucrtema delnoBekay,
«Pednexey.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MHKpONpenaparbl TKAaHEW, PAaKOBUHBI MOJUIKOCKOB, KOJUIEKIIMH
HACEKOMBIX, HIJIOKOKHMX, >KMBBIE HK3EMIULSIPbl KOMHATHBIX pacTEeHUM, repdapuu
pacTeHUil  pas3HBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX IKHBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHUE ISl AEMOHCTPALMK MOYBEHHOIO M BO3IYIIHOTO MUTAaHUS PACTCHMI,
pacuieruieHusl Kpaxmana U OelKOB MOJl AeUCTBUEM (PEpPMEHTOB, 00OpyAOBaHHUE IS
JEMOHCTPALIMA ONBITOB IO WU3MEPEHUIO XU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUH, MOJIEU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.
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JlaGoparopHasi pabora «l3yueHue TKaHel paCTEHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe.  Buuabl  0ecnosioro  pa3MHOXKEHHUA:  IOYKOBAHHWE,  CHOPYJIALMS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonmoBbie kieTku, win rametsl. Meiio3. Craguu
Meito3a. IloBegenue xpomocoM B Meiro3e. KpoccuHroBep. bHoOrnyeckuid CMbICI
Meli03a ¥ TI0JIOBOTO mponecca. Meilo3 u ero MecTo B )KU3HEHHOM IIUKJIE OPTAaHU3MOB.

[Ipen3aponpimieBoe pa3Butue. l'ameTorenes y >KMBOTHBIX. [lonoBbIe kemne3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTok. CriepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiofnoTBOpeHHE U SMOpPUOHAIBHOE  pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTUE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHUS — HAayKa O
Pa3BUTUU OPraHu3MoOB. Mopghozcene3z — ooHa u3 2nagHblX NpoodIeM IMOPUOIOSUU.
Konyenyus mopghozcernos u mooenu mopghozenesa. Ctaguu sMOproreHe3a KUBOTHBIX
(mHa mpumepe masarymku). JpoOnenue. Tumbl npoOneHus. /Jlemepmunuposannoe u
HeoepmuHuposanHoe Opobnenue. brnacmyna, munvr 6nacmyn. OcoOEHHOCTH
IpOOJEeHUsT MJICKONUTAIOMIMX. 3apOJbIIIeBble JUCTKU (racTpyisiuus). 3akiajka
OpPraHOB W TKaHEW W3 3apoJbIIICBBIX JINCTKOB. B3anMHOE BIHMSHUE YacTeu
Pa3BUBAIOIIETOCS 3apO/Ibiiia (IMOpUOHATBHAS UHAYKITUS). 3aKiiaKa IiaHa CTPOCHUS
JKUBOTHOI'O KaK pe3yJbTaT MEPAPXWUYECKUX B3aUMOJCUCTBUM TI'e€HOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEbI.

Poct u pa3Butue xuBOTHBIX. I[locTaMOpuoHanbHbIM nepuon. llpsimoe wu
HenpsiMoe pa3ButHe. PazButue ¢ Mmeramopdo3oM y 0ecrio3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. DBHOJOrMYecKOoe 3HAYE€HHE MPSAMOTO M HEOpPSIMOTO Pa3BUTHUSA, UX
pacrpocTpaHeHue B npupoie. Turbl pocTa >KMBOTHBIX. DaKTOPhI PETYISLUN POCTa
JKUBOTHBIX U 4esioBeka. CTauu MOCTAIMOPUOHAIBLHOTO Pa3BUTHUS Yy KUBOTHBIX U
yenioBeka. [lepuoabl oHTOreHe3a uenoBeka. CrapeHue U cMepTh Kak OMOJOTHYecKue
IIPOLIECCHI.

PasMHOXeHMe u pas3BuThue pacTeHui. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IIMKJIe pacTeHuid. OOpa3oBaHue Crop B mpoiiecce Meio3a. ['amerorenes
y pacteHuid. OIJIOIOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JlBoitHOE
OIUIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyIsilIud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHcTpanuu

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

Tabmuubr u cxembl: «BereraTuBHOe pa3mMHOXkeHHE», «Tumbsl 06ecrnosioro
pa3MHOXeHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIbD), «Pa3MHOXKEHUE D3BIJICHBDY,
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«Pa3MHOXeHue ruape», «Menos», «XpoMmocombl», «l'amerorenes», «CtpoeHue
AUIEKJIETKH U crepMaro3onsia»y, «OCHOBHBIE CTaauu OHTOreHeza», «llpsmoe u
HenpsiMOe pa3BUTHEy, «Pa3BuTre Maiickoro xyka», «Pa3ssutue capanum», «Pa3zpurtue
JATYIIKWY, «/[BOMHOE OIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTpOCHUE CEMSH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX pacTeHUi», «JKW3HEHHBIN IIUKJI MOPCKOW KaIlyCThD»,
«KW3HEHHBIN UK MXa», «KU3HEHHBIM LHKJ ManopOTHHUKA», «KU3HEHHBIA LMK
COCHBI».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOMPENapaThl SUIECKICTOK U
CIIEpMAaTO30U10B, MOJIENb «I UK pa3BUTHUS JIATYIIKW.

JlaGoparopnass pabora «l3yyeHne CTpPOCHMSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIABICHHE TMPU3HAKOB CXOJACTBA 3apOJBIIIEH
MMO3BOHOYHBIX >KUBOTHBIX).

JlaGopaTropnass padora «CTpoeHHE OpraHoB Pa3MHOXKEHHUS  BBICIIHNX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka O HaCJEACTBEHHOCTH H H3MEHYHUBOCTHU
OpPraHu3MoB

Hctopust cTaHOBJICHUS W Pa3BUTHS I'eHETHKU Kak Hayku. Padoter I'. Mennaens,
I'. ne ®puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PAa3BUTUM T'€HECTHUKHU.
Paboter H. K. Konsiosa, H. 1. Basunona, A. H. benosepckoro, I'. [[. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TMOHSATHS U CUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeTIbHBIE TEHbI, AJIbTCPHATHUBHBIC IIPU3HAKH, JOMHHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FeTePO3UroTa, YUCTAs JIMHUSA, THOPUJIBI, TCHOTHII, (PCHOTHII.

OcHOBHBIC METObI TCHETHUKM: rUOPUI0TIOTUUECKUH, LIMTOJIOTUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.
JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKI, «CXeMBbl CKPEILIMBAHUS.

JlaGopaTtopnasi  paGora  «/[pozodpmma kak  OOBEKT  TCHETHUYCCKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanve. IlepBblii  3akoH MeHnenss —  3aKkoH
eAMHO00pa3usi THOPUIOB MEepBOro mnokosnenus. IlpaBuno momunupoBanus. Bropoi
3aKkOH Menzaenss — 3aKOH pacIUeIUICeHHs] IPU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ umores3a YucToThl ramMer.

AHanm3upyomee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HacleIOBaHUS.
Pacuienienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.
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JurubpuaHoe ckpemmBaHue. TpeTuit 3akoH MeHaens: — 3aKOH HE3aBHUCHMOTO
HACJIEJOBaHMsI MPU3HAKOB. [[uTOIOrN4Yeckre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHHUS.

CueruieHHOe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CremieHHoe
HACJIEI0BAHNE T€HOB, HAPYLICHUE CLEIJICHUS MEXy I'eHaMU. XPOMOCOMHAsl TEOPUs
HACJIEICTBEHHOCTH.

['enernka nona. XpOMOCOMHBIA MEXAHHM3M ONPEAEIICHHUS MO0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIM W TeTepOraMeTHbId NOJI. | eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucreMa. [lmeloTponus — MHOXKECTBEHHOE JEHCTBHE
resa. MHOXECTBEHHBI  ayienu3M. B3anMoOJeiCTBUE  HEAICNBHBIX T'€HOB.
KommnementapHocts. Onuctas. [lonmmmepusi.

['eHETHYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX M YEJIOBEKA, a TaKKe
(U3HOIOTMYECKUX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (QyHKUUH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO3MMH — Iapa3uT» U

«XO35MH — MHKpoOMOM». ['eHeTMdyeckue acmeKkTbl KOHTPOJIS U HM3MEHEHUs
HACJIEeICTBEHHOW NH(OpPMALMU B TOKOJIEHHSIX KIIETOK U OPTaHU3MOB.
JleMoHCTpauun

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

Tabmuubr u cxembl: «llepBbiif 1 BTOpo# 3aKkoHBI MeHaens», «Tpetuil 3akoH
Mennens», «AHamu3upymollee CKpemuBaHue», «HenomHoe noMHHMpOBaHUEY,
«CuernseHHoe HacleloBaHWE TMpU3HAKOB Yy Japo3oduiby, «['eHeTuka mnomjay,
«Kapuotun  uyenoBeka», «Kapuotun npozoduibr», «KapuoTunm  OTHIBD,
«MHOX€eCTBEHHBIN aJlJIenu3M», «B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MOJCNb JJIA JIEMOHCTPAIIMH 3aKOHOB €MHO00pa3us rHOpUI0B
MIEPBOTO MOKOJCHUS U PACIICTIJIICHUS PU3HAKOB, MOJIEIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAMUA CUETUIEHHOTO
HACJIeI0BaHMSI MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapar: «J{po3odunay.

IIpakTuyeckass pabdora  «/3ydyeHue  pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTnueckas padora «/3yueHue pe3yabTaToB AUTHOPUIHOTO CKpPEIIMBAHUS
y ApO30QUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  (GopMHUpPOBaHUU  (EHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KadyecTBEHHbIE M KOJIWYECTBEHHbIC MNpPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HACIIC/ICTBCHHAS.

MopaudukanimoHHass  W3MEHYMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYuBOCTH. Hopma peakium npusHaka. BapuanmoHHBINA psij
u BapuarnmonHas kpuBas (B. HWoranncen). CgoiictBa MOau(MUKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAasT W3MEHUYMBOCTh. CBONCTBA T€HOTUNMUYECKOW W3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.
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KomOuHaTuBHasT M3MEHUMBOCTh. Meilo3 H TOJOBOM MpoIecc — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHA B CO3JAHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTalnmoHHas M3MEHYMUBOCTh. BuIbl MyTaluii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble.  CIIOHTaHHBIE W  WHAYLUMPOBAHHbICE  MyTalluh. SaepHble U
HUToIIa3MaTuyeckue mytanuu. ComaTHYeCcKHe M TO0JIOBble MyTanuu. [IpuduHbI
BO3HUKHOBEHUsS  MyTauui. MyTareHel W WX BIWSHUE HA  OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnenacTBeHHoOM u3meHuunBoctu (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH M
HACJICICTBEHHOCTb.

Onuecenemuxa U INUSEHOMUKA, PONb  dNUSEHEMUYeCKUX (akxmopos &
HACIe008aHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JleMmoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmumet u  cxembl: «Bugel  u3MeHuuBOCTH», «MoaudukarmoHHas
U3MEHYUBOCThY, «KoMOMHATHBHAS U3MEHUYMBOCTHY», «Melo3», « Omioq0TBOpEHUEY,
«I"eneTnueckue 3a00ieBaHus YeI0BeKa», « Buabl MyTanuii».

OO6opynoBaHue: JKMBbIE M TepOapHbIC 3K3EMIUISIPhl KOMHATHBIX pPAaCTCHUH,
pucyHkH (doTorpadun) )KMBOTHBIX C Pa3IMUHBIMUA BHIAMU U3MEHUYHNBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIMOHHOW  U3MEHYMBOCTU. [locTpoeHue  BapuallMOHHOTO psijga W
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y  apo3odmibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa 4esiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas TporpaMMa HCCIEAOBAaHHUS TE€HOMA
geoBeka. MeToabpl M3yUeHHs] TeHETUKH YeJIOBEKa: TeHEaIOrnuecKui, OJU3HEI[OBBIH,
LUTOT€HETUYECKUN, TOMYIAUHMOHHO-CTATUCTUYECKNN, MOJIEKYJSIPHO-TEHETUUECKHUM.
CoBpeMEHHOE  OIpeNeICHue  TEeHOTHUIA:  IMOJHONEHOMHOE  CEKBEHHUpPOBAaHUE,
F€HOTUNUPOBAaHWE, B TOM uucie ¢ mnomomuibto III[P-ananu3a. HacnencrBeHHbie
3a00JieBaHMUsl 4esloBeka. ['@HHbIe U XPOMOCOMHBIE OOJIE3HM uesioBeKa. boje3Hu c
HACJICJICTBEHHON MPEapacIiooKEeHHOCThI0. 3HAUYCHUE MEIUIIMHCKONW TEHETUKH B
IPEAOTBPAIICHUN M JICYCHWHM TeHETHYSCKHX 3a0o0JieBaHUN dYelloBeKa. Meauko-
T€HETUYECKOE KOHCYJIbTUpPOBAaHUE. CTBOJIOBBIE KIETKH. [IOHSITHME «TE€HETHYECKOTO
rpy3a». DTUYECKHE aCIeKThl UCCIICIOBAHUN B 00JIACTH PEIAKTUPOBAHUSI T€HOMA U
CTBOJIOBBIX KJIETOK.

['enernueckre (GakTOpPhl TMOBBITICHHOW YyBCTBUTEIBHOCTH 4YEJIOBEKA K
bU3MYEeCKOMY U XHMHUYECKOMY 3arps3HEHUIO OKpYy»Karomien cpenbl. ['eHeTmueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauu
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Tabmunpl 1 cxemsl: «Kapuotun uenoBeka», «MeToapl U3y4eHHUs TE€HETUKU
yesoBeKay, «['eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHO.

Tema 15. Cenrekunsi OpraHu3MoB

JlomecTuKanus U ceJeKIus. 3apOKICHNUE CEIEKIMU U JTOMECTUKALMKU. Y YEHHE
H. WM. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOrooOpasus KyJIbTYpPHBIX
pacteHuil. Ponp cenekuuu B CO3IaHUM COPTOB PACTEHUU M MOPOJ KUBOTHBIX. CopT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOU M3MEHYMBOCTH H.
W. BaBuiosa, ero 3HaueHue i CENEKIIMOHHON pabOTHl.

Metoasl ceneKuoHHOM paboThl. VMckyccTBeHHBI OTOOp: MAacCCOBBIM U
VHINBU1Y AJIbHBIM. Jrtanel KOMOWHAIIMOHHON CEJIEKIUHU. HcnsiTanne
MPOU3BOAMTENEN 1O MOTOMCTBY. OTOOpP MO r€HOTUIY C IOMOIIBIO OLIEHKH (heHOTUIa
IOTOMCTBA M OTOOP IO T€HOTHUITy ¢ omoulbio aHanuza JJHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJ| CEJIEKIIMOHHOM paboThl. PaguaninoHHbIN
U XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX (JOPM OPraHU3MOB.
Hcnonb3oBaHnEe TEHOMHOIO PEJAKTUPOBAHUS U METOI0B pekoMOnMHaHTHbIX JIHK nis
ITOJIYYEHHSI UICXOTHOTO MaTepHUaia sl CEJICKIUU.

Ilonyudenue HIOJIUIIJIONIOB. BryTpuBugoBas ruOpuaAn3aIys.
bnu3kopoacTBeHHOE cKpeluBaHue, Wik MHOpuauHT. HepoacTBeHHOE cKpelBaHue,
win ayTOpuauHr. l'erepo3suc M ero mnpuuuHbl. Vcnonb3oBaHue rereposuca B
cenekuuu. Otpanénnas ruOpuauzauuda. [Ipeomonenue Oecryiogusi MEXBHUIOBBIX
ruOpua0B. JJOCTHKEHUS CENIEKIIUU PACTEHUI U dKUBOTHBIX. «3e1EéHas pesoNoyuUsy.

CoxpaHEHHE 1 U3YYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYpPHBIX PACTEHUN U MX
JTUKUAX POAWYEN JJI CO3/1aHUsl HOBBIX COPTOB U TMOPHJIIOB CEIbCKOXO3SHCTBEHHBIX
KYIbTYp. M3yuenue, coxpaneHue u ynpagieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — JCUBOMHLIX 6  YENAX  VAY4uleHUs
CYWecCmsyrowux U Cco30aHUsi HOBbIX NOPOO, NTUHUU U KPOCCO8, 8 MOM Uucie ¢
NpUMEHEHUEeM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aHULL, Nepedo8uix uoel u
NepCneKmusHbIX MexHoI02UlU.

JleMmoHCcTpauumn

[Toptpersi: H. M. BaBumos, M. B. Mwuuypun, I'. J[. Kapneuenko, II. II.
Jlykpsauenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunpl 1 cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTYypPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHOM W3MEHYMBOCTIY,
«Metogpl cenexkuumn», «OTnanénnas rudpuauzanus», «MyTrareHes3y.

JlaGoparopnass padora «/3ydyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHHIN.

IIpakTnueckas padora «IIpuBnBKa pacTeHUIN.

IKCKypcuss «OCHOBHBIE METOIBI M JOCTH)KCHMS CEJIEKLMM PpAacTeHUH U
KUBOTHBIX (Ha CENIEKIMOHHYIO CTAaHLHUIO, INIEMEHHYIO (epMy, COPTOMCTIBITATENbHBIH
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Y4acTOK, B TEIUTMYHOE XO34KUCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO
LEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCIOIb3yEMble B OHOTEXHOJOTHM, — KIETOYHbIE W TKAHEBBIC
KYJIbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaaullMoHHAs OMOTEXHOJOTHUS:
xJie0oIeyeHue, NOJIyYECHHE KHCIJIOMOJIOYHBIX MIPOYKTOB, BHUHO/IEIINE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHMOJIOTMYECKUX TEXHOJOTH.
[IpousBoACTBO O€Ka, aMUHOKUCIIOT U BUTAMHHOB.

Co3nganue TEXHOJOTMA M HHCTPYMEHTOB IIEJEHANPABICHHOIO W3MEHEHUS WU
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIbIO IMOJYYEHHS] OPTaHU3MOB M MX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAIOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE Y TH.

Kinerounasa wnnxeHepus. MeTonbl KyJbTypbl KIETOK W TKaHEH pPACTEHUU U
KUBOTHbIX. Kpuobanku. Comatuueckass ruOpuaM3alMsi U COMATHYECKH
smMOpuoreHe3. lcrmonp30BaHWe TaluIOUAOB B CEJEKIUM pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumel. Mcnonv3o06anue MOHOKIOHAILHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PexoHCTpyKuus
AWIEKIETOK M KIOHUPOBAHHME >KUBOTHBIX. METOJ TpaHCIIaHTaUu saep KIETOK.
Texnonocuu 0300po6ieHUs, KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 PA3MHOMNCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMmYP.

XpoMOCOMHass M TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pexkoMOuHaHTHBIX JHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHns U NepCHeKTUBB XPOMOCOMHOM Y T€HHOW MHKEHEPUU. DKOJIOTHYECKHE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menuuackue OuorexHosoruu. [loctreHomHass nudposBas meauruHa. [TLP-
TUMarHoctuka. MeTaboJOMHBIA aHalu3, TEeHOLEHTPUUECKUI aHaliu3 MpoTeoMa
YyeJoBeKa JUIsl OLIEHKH COCTOSIHHS €T0 310pOBbi. VICIIonp30BaHNE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanusi paka. 3D-Omoumkenepus miis pa3paboTku (yHIAMEHTAIbHBIX
OCHOB MEIMIMHCKUX TEXHOJOTUM, CO3JaHUsl KOMIUIEKCHBIX TKAaHEW COYETaHUEM
TEXHOJIOTUH TPEXMEPHOTO OMOMpPUHTHHTAa W cKaoIuHra IJisi pelieHus 3aaad
MEPCOHATU3UPOBAHHON MEIULIVHEI.

Co3naHue BEKTOPHBIX BaKIMH C I€Jbl0 OOecreyeHruss KOMOWHUPOBAHHOMN
3amUThl OT Bo30ymuteneit OPBU, ycraHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepxkammx BHpPYCOB, BBI3BIBAIOIIUX OCO00 OMACHBIC
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMmoHcTpanuu

Tabmuubl u cxemsl: «/crnonb3oBaHWEe MUKPOOPTAaHW3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepusn», «I eHHass HHXKEHEepUs».

JlabopaTtopHnasi pa6ora «3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCIBIX TIPOTYKTOBY.

IKeKypeusi  «bUOTEXHONOTHST — BaXKHEWINAs MPOU3BOAMUTENBbHAS CuUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».
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11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuUTHe 3BOJIOLUMOHHBIX MNpeACTABJICHUI B
omosiornu

OomonnoHHass teopus Y. JlapBuHa. I[Ipeanochulku  BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrkymue cuiibl 3BooNMK BUAOB 1o Y. JlapBuHy (BhICOKask MHTEHCHUBHOCTD
pa3MHOXXEHHUsI ~ OPraHM3MOB,  HAClIEJICTBEHHass  W3MEHUMBOCTh, OOppda  3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunreruueckoi Teopun 3Bosonnu (CTI). HelitpanbHas Teopus
sBosond. CoBpeMeHHasl 3BOJIOLMOHHAs OuoJIoTHsA. 3HAu€HUE HBOJIIOLMOHHON
TEOpHUH B POPMUPOBAHUU ECTECTBEHHO-HAYUYHON KapTUHBI MHUPA.

JleMoHCTpauumn

[Toptpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kiosbe, Y. apBun, C. C. YerBepukon, M. U. [lImaneraysen, Ix. Xonxaeitn, . K.
benses.

Tabmuubl u cxeMbl: «Cuctema xxuBoil npupoasl (o K. Jlunuerw)y, «JlectHuna
XKUBBIX cyuecTB (o Jlamapky)», «MexanusM (popMUpOBaHUS MPUCHOCOOTICHHUM Y
pactenuit u xuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
Hapsuna», «Haxoaxku Y. [apsuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«Iloponbr romy0Geit», «MuorooOpasue KyJIbTypHBIX (opM KamycTb», «llopoas
JIOMAIlIHUX UBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHAOB (1o Y. JlapBuny)»,
«Cxema COOTHOUIEHUS JBMXKYLIUX CHUJ 3BOJIOUUN», «OCHOBHBIE MOJOXKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIMI.

Tema 2. MUKpPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauusi Kak 3JieMEHTapHas eauHula 3BOIOUUUA. COBPEMEHHBIE METOMbI
OLICHKM TE€HETUYECKOI0 pa3HoOoOpa3usi M CTPYKTyphl nomyisuuid. V3meHeHue
reHooHJa TOMyJISIUMUM KaK d3JEMEHTApHOE HBOJIIOLMOHHOE SIBJIIEHHE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemenTapHbie  (PakToOpbl (ABWKYIME CHUJIBI) SBOJIONWU. MyTaIrlMOHHBIN
npouecc. KomOuHatuBHas u3MeHYuMBOCTh. [Ipeiid reHoB —  ciyuaiiHble
HEHaIpaBJeHHbIE U3MEHEHMS YacTOT ajulesied B momyssiusax. D@exT ocHoBaTes.
Ipdexm oOymuinounoco copaviwika. CHUdCEHUE 2eHEMUYECKO20 pPA3HO0OPA3UL:
npuuunsl u cieocmsus. Ilposisnenue sghghexma Opetigha 2enos 6 GONLUUX U MATLIX

NONYJIAYUSX. Murpauuu. N3onsuus MOMYJISILIAN: reorpaduyeckas
(mpocTpaHcTBeHHas ), Ononorudeckas (penpoayKTHUBHAs).
EcrtecTBeHHbIl o0TOOp — HampaBisoomuid  (aktop sBomonuu.  Dopmbl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWWA,  CTAaOWIM3HPYIONUH,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit or6op. Bo3HMKHOBEHHWE U HSBOJIONUS COIUATBLHOTO
MTOBEJICHUS )KUBOTHBIX.
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[Tpucroco0NEHHOCT, ~ OPraHM3MOB  KaK  pe3yibTaT  MUKPOIBOJIOLUU.
Bo3HukHOBEeHHE MPUCTIOCOOTIEHUM Yy OpraHu3MoB. ApoMop(]o3bl U WANOATANTALUH.
[Tpumepsl nmpucnocoOaeHU y OpraHu3MOB: MOPQOJIOrHuecKue, (HU3H0JOTHIECKHE,

OnoxumMuyeckue,  mnoBeaeHUeckrue.  OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTHU
OpraHU3MOB.

Bun, ero xkputepunm U CTpyKTypa. BuumooOpazoBaHue Kak pe3yJbTar
MUKpO3BOMIONMHU. M3omsuus — KkioueBoil ¢akrtop BumooOpazoBanus. Ilytu u
CIIoCOOBI BU000PA30BaHUs: aJuionaTpudeckoe (reorpadudeckoe), CUMIaTpHIeCKOoe
(?KOJIOTHYECKOE), «MTHOBEHHOC» (moyMIUION IU3aITus, rUOpUIA3aIus).

JIMMTENBbHOCTD ABOIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb 3BONMIOIMOHHON OHOJOTMK B pa3padOTKE HAyYHBIX METOAOB COXPAaHEHUs
OouopasHooOpaszusa. MUKpPOABOJIOLMS M KO3BOJIOLUS Iapa3uTOB U MX XO3SEB.
Mexanu3Mbl (popMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauun

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

Tabmuubr u  cxeMbl: «MyTalmoHHass HW3MEHYUBOCTHY, «llomymnsunonHas
CTpyKTypa BHAa», «Cxema mposBieHus 3akoHa Xapau—BaitnOepra», «/IBmwkytiue
CWJIBl DBOJIIOLUNY, «DKOJOTHYECKAsT H30JSIUS NOMYJSUUNA CEBAHCKOW Qopenn»,
«I"eorpaduueckast 30U JTUCTBEHHULBI CUOMPCKON M JIMCTBEHHUIIBI 1aypCKOil»,
«ITonmynA1IMOHHBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U XKepTB», «CxemMa IeucTBuUs
€CTECTBEHHOTO 0TOOpa», «DopMbl OOPHOBI 3a CyllecTBOBaHUEY, «HIyCTpHaIbHBIN
MenaHnu3My», «KuBbie nckonaemeiey, «IIoKpOBUTENBCTBEHHAs OKpacKa >KUBOTHBIX,
«IIpenynpexnaromas OKpacka JKHUBOTHBIX», «®DU3HOJOTMYECKHE adanTarumy,
«IIprcnocoOaeHHOCT OPraHU3MOB M €€ OTHOCUTENBHOCTH», «Kputepuu Buaay,
«Bupgpi-nBoitnukmn», «CTpyKkTypa Buaa B npupone», «CrnocoObl BUI000pa30oBaHUNMY,
«T"eorpadmueckoe BUAO0Opa3oBaHUE TPEX BUJIOB JIAHJBIIICH», «DKOJIOTHUYECKOE
BHJI000pa30BaHKe BUAOB CHHUID, «Ilomummonasl pactenuity, «KamycTHo-peneunblit
ruopuy.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena MTHUI] U
3BEpei ¢ MpUMepaMu Pa3IMYHBIX MPUCIIOCOOTICHUH, dydesia MTUIl U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuid ONMU3KUX BUIOB, OOpPA30BABIIMXCS PA3TUIHBIMU
crocobamu.

JlaGopaTopHasi padoTa «BbIsBICHHE U3BMEHYUBOCTH Y 0COOEH OHOTO BUJIAY.

JlabGopaTopnasi pab6ora «IIpucnocobieHuss opraHu3MOB U UX OTHOCHUTEJIbHAS
11e71eCO000pa3HOCTDY.

Jlabopatopnass padora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThI
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Metonsl uzyueHus Makpoa3Boironuu. [laneoHTomornueckne MeToAbl N3y4eHUs
sBosonuu. [lepexoaubie GopMbl U PuIOreHeTHIECKHE PSAbl OPTaHU3MOB.

buoreorpapuyeckue metoasl u3yueHus sBoiouuu. CpaBHeHue GIOpH U
dbayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emid. Bubi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONOTHYeCKHe M CPABHUTEIBHO-MOP(OIOTUYECKUE METOIbl U3yYEHUS
IBONIIOLMHU. ['€HeTHUeCKME MEXaHU3Mbl SBOJIOUMHA OHTOI€HE3a U TMOSBICHHS
HBOJIIOMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE M  AQHAJIOTMYHBIE  OPTaHBbI.
PynumeHnTapHbie OpTraHbl u aTaBU3MBl. MonekynasipHO-TEHETUYECKHUE,
OMOXUMHUYECKHE U MAaTEMaTHYECKHE METOJbl M3y4YEeHHs BOJIOUUU. ['OMOIOTrHYHbBIE
redbl. COBpEMEHHbIE METO/IbI ITOCTPOEHUS (PUIIOTCHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEpPHOCTH (ITIpaBUiIa) SBOMIONUU. [Ipunyun cmeHvl QYHKYULL.
HeoOpatumocTs 3BOMIOIMHU. AjanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauun

[Hoptpetsr: K. M. bap, A. O. KoBanieBckuii, ®. Mromnep, 3. I'ekkensb.

Tabmuubr 1 cxembl: «DuoreHeTHUECKU pAll JOmAAN», «ApPXEONTEPUKCY,
«3Bepo3yoObie ALEPBD?, «Creronedanbn, «PuHMOPUTHD, «CemeHHbIE
NanopoTHUKW», «buoreorpadguueckue 30HBI 3emum», «Jlpeild KOHTUHEHTOBY,
«Penuktey, «HavanbHble cTaguu SMOPUOHAIIBHOTO Pa3BUTHUS  O3BOHOYHBIX
XKUBOTHBIX», «['OMOJOrMYHBIE W  aHAJOTWYHBIE OpraHb», «PyaUMEHTH»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI dYeJNOBeKa | IUMIaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUICKIIMU, TepOapuu, MyJSKA HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA T'OMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJUMEHTApPHBIX OPraHOB W
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunple TuMoOTe3bl MTPOUCXOXKIEHUS JKMU3HM Ha 3emiie. AOUOTeHE3 U
naHcrepmusi. JloHayyHble NPEICTABICHUS O 3apOXKACHUU KU3HHU (KPEalMOHHU3M).
['Mnore3a MOCTOSIHHOIO CaMO3apOKICHUS KU3HU U €€ ONpoBep:keHHe onbiTaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHbIE 3Tanbl HEOpPraHudeckoi 3posoruu. [lnanetapnas (reosoruyeckas)
HBOIIONUS. XMMHUYECKas HBONIOIMSA. AOMOT€HHbIN CHHTE3 OPIraHMYECKUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnepa u I'. Opu. OGpa3zoBanue mMOJIMMEPOB U3
MoHOMepoB. KoanepBarHas runoreza A. M. OnapuHa, runore3a MEPBHUYHOTO
oynwona JIx. XonaeitHa, renetnueckas runoresa I'. Ménnepa. Puboszumsr (T. Uek) u
runore3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne mMeMOpaH WU BO3SHUKHOBEHHE
MPOTOKJIETKH.
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Hcrtopus 3emau u metoasl €€ n3ydeHus. Mckomaemple OpraHu4ecKue OCTATKHU.
['eoxpononoruss u e€ meronpl. OTHOcUTENbHAass U aOCONIOTHAS TEOXPOHOJOTHS.
["'eoxpoHoONIOrMYecKas IKajaa: 30HbI, 3Pbl, IEPUOJBI, JTOXH.

HauanbeHble 3Tanbl oprannyeckor 3Boonnu. [losBiaeHrne U 3BONIOLHNS MTEPBBIX
KJIETOK. OBojdionus  MeTabonu3ma. BO3HHKHOBEHHE  MEPBBIX  IKOCHCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOIUIEHKM KaK aHAJOr NEPBBIX Ha 3€MJie COOOILIECTB.
CrpomaTonuTsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLMOHHOE MPOUCXO0XKIECHUE
BUpPYyCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATambl 3BOJIOLUUU BBICHIMX pacTeHuil. OcCHOBHBIE apoMOP(O3bI
pacteHunii. Beixon pactennii Ha cyury. [1osiBiieHrEe CIOPOBBIX PACTEHUN U 3aBOECBAHUE
uMmu cymn. CemeHHble pacTeHus. [Iponcxox1eHrne HBETKOBBIX PACTEHHI.

OCHOBHBIE 3Talbl 3BOJIOLUUU KUBOTHOro Mupa. OCHOBHbIE apoMOpP(O3bl
XKUBOTHbIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHHE COBPEMEHHBIX
TunoB. llepBeie xopaoBbie KUBOTHBIE. JKU3HB B BOJE. DBOIIOLHUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentuwinid. [IporucxoxaeHne MISKOMUTAIOMUX U TITHII.
[Tpunuun kmroyeBoro apoMopdosa. OcBoeHHe OECIIO3BOHOUYHBIMHU U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emie MO 3paM M IEpUOJaM: apXxeu, IpPOTEPO30H,
najaeo30M, Me3030M, kKaitHo301. OOI1as xapakTepuCcTUKa KJIMMaTa U reoJornuecKux
npoueccoB. [losiBeHne u paciuBeT XapakTepHbIX OPraHU3MOB. YTJ1e00pa3oBaHuE: €ro
yCIJIOBUS U BIIMSIHUE Ha Ta30BbIi cocTaB aTMOC(EpBHI.

MaccoBble BbIMUPaHHMSI — 3KOJOTMYECKHE KPHU3HCHI Ipouwioro. IlpuunHbel n
CJIEACTBUA MAacCCOBBIX BbIMUpaHWU. COBPEMEHHBIA 3KOJOTHYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cuctemMa opraHudyeckoro mwupa. llpuHnunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTraHU3MOB.

JeMmoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnannanuanu, JI. [lactep, U. 1. Meunukos, A. .
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier n cxemsl: «Cxema onbitTa @. Penny, «Cxema omnbita JI. ITacTepa mo
M3YUYCHHIO CaMO3apoxIeHusa xku3Hu», «Cxema ombita C. Mwummepa, I'. FOpwmy,
«Tanbl HEOPraHMYECKOU HBONMIOIUNY, «I eoXpoHOIOTrNYecKas 1kana», «HauanbHbie
dTambl OpraHMYecKod sBoolun», «Cxema 00pa3oBaHUS 3YKApUOT IMYTEM
cumoOmnorenesa», «Cucrema >xuBoil mpupoab», «CTpoeHue BUpyca», «ApomMopdo3s
pacteHui», «Punnodure», «OIHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «Mxu», «llanopotHukm», «loocemMeHHBbIE pacTeHUs», «Oprassl
IBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHbIX»,  «IIpocrerimme», «KumeunononoctHeie», «llimockue  yepBm»,
«Unenncronorue», «PwuiOb», «3emHOBOmHBIEY), «lIpecMbikarommuecs», «IITuib,
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«Mnekonurarome», «Pa3BuTue XU3HU B apXEUCKOU 3pe», «Pa3Butue XKu3HU B
MIPOTEPO3OUCKOU Ipe», «Pa3BUTHE )KU3HU B MATIEO30MCKOMN 3pey», «Pa3BuTne u3Hu B
ME3030MCKOi 3pe», «Pa3BuThe XU3HM B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repbapud pacTeHUN Pa3NUYHBIX OTAENOB, KOJUICKIIUU
HACEKOMBIX, BJIAJKHBIE MPENapaTbl XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
WUTJIOKOXKHX, CKEJIEThI MIO3BOHOYHBIX KMBOTHBIX, Yydesa NTHULl U 3BEPEU, KOJUIEKIUU
OKAMEHEIIOCTEM, TMOJIE3HBIX HMCKOMAEMbIX, MYJSDKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryanbHasa jgabdoparopHas padora «MopaenupoBanue onblToB Musepa—
KOpu 1o m3ydennio abMOTEeHHOTO CHHTE3a OPTaHMYECKUX COSIUHEHUN B TIEPBUIHOU
atMocdepe».

JlabopaTtopnass pabGora «/I3yyeHue u ONHUCAHUE HWCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «/3yyeHne ocobeHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX
OTZIEIIOBY.

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEW CTPOCHUS TMO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznenbl 1 3anaun aHTpONOIOruK. MeTOIbI AHTPOTOJIOTHH.

CraHOBIICHME NPEACTABICHUNA O IMPOUCXOXKICHUM 4YEIIOBEKAa. PennrnosHeie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CxoAcTBO YenoBeKa C KUBOTHBIMU. CHUCTEMATHYECKOE MOJIOKEHHE YEJIOBEKA.
CBugerenbcTBa  CXOJCTBA  4YEJIOBEKA  C  KUBOTHBIMU: CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, $bU310JI0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTIUYMS 4YelIOBEKa OT >KMBOTHBIX. [IpAMOXOXKIIEHHME M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra M BTOPOW CHUTHAIBHOM
CHUCTEMBI.

JIBrkymme cuibl ((pakTopbl) aHTpOINOreHe3a: OMOJOTHYECKHE, COIMAJIbHBIE.
CooTHol1ieHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaauU aHTpomNoreHe3a. PaHHME YenoBeKOOOpa3HbiE O0E3bsSHBI
(IPOKOHCYJIBI) U paHHUE TOHTHJIBI — OOIIMEe MPEKU YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPAJIONUTEKU — JABYHOTHE TpEAKH Jrojaei. YUenoBeK ymenblid, MepBble
V3TOTOBJICHUS OPYIUM Tpyaa. YermoBek NpsIMOXOAALIMNA U NIEPBBIA BBIXOJ JIFOJCH 3a
npenensl Adpuku. Yenosek reinenb0eprckuii — oOMuUi NpeaoK HeaHAEPTaTbCKOro
YeJIOBEKa M YEJIOBEKAa pPa3yMHOro. YeNoBEeK HEAHJACPTAIBCKAM KAaK BHUJ JIOACH
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKUU
YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamu Adpuku. I[laneorenernka wu
MaJ€OreHOMUKA.

DBOJIIOLIMSI  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHbI OTOOp B MOMYJISLMSIX
yenoBeka. MyTanmoHHbIl mporecc U mnonuMopdusm. IlomynsnnoHHBIE BOJHBI,
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napeiid reHoB, murpanus U «3h(EKT OoCHOBATENs» B MOMYJSIUSAX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckne pacel. [loHsatue o pace. bonbmme pacel: €BpOIEOMIHASA
(eBpasmiickas), aBCcTpajgo-HerpouaHas (dKBaTOpHaIbHAsI), MOHTOJIOWIHAS (a3UaTCKO-
amepukaHckas). Bpemss u myTh paccelieHMsl ueJoBeKa IO IuiaHere. EAMHCTBO
yelioBeYecknx pac. HayuHas HecocTOSTeNbHOCTh pacu3ma. l[IpucnocobieHHOCTh
YEeJIOBEKa K Pa3HBIM YCIOBHSM OKpYXKaromeld cpenbl. BrmusHue reorpaduaeckoit
cpenbl u npeiida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuiMHapHbIe METO/IbI B buzuyeckon (6uosorn4eckom)
AHTPOMOJIOTHH. DBOJIFOIMOHHAS aHTPOIIOJIOTHS U MAJTIEOAHTPOIIOJIOTHS YETOBEUECKUX
nonyJjisiuuid. buocoumaneHble WCCIEIOBaHHMS NPUPOAbI 4enoBeka. lccienoBanue
KO3BOJIOLUU OMOJIOTHYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JleMmoHcTpanuu

[Toptpersr: Y. apsun, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabmuubl U cxeMbl: «MeToJlbl aHTPOIOJIOTHNY, «['0JIOBHOI MO3r YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNeT 4YenoBeKa M CKEJeT IIUMIIaH3e,
«PynMMEHTBI U aTaBU3MbDY, «JIBHXKYIIUE CUJIBI aHTPOMOTEHE3a», « IBOJIOIMOHHOE
JIpEBO  4EIOBEKa»,  «ABcTpaionutek», «YenoBek  yMmenbli»,  «YenoBek
NpAMOXOASIIMIY, «/leHrucoBckuil yenoBek» «Heanmepranbub», «KpoMaHbOHIIB,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKay.

OO6opynoBaHue: MyJISIKU OKaMEHEJIOCTEeH, MPEeIMETOB MaTepUaIbHON KYJIbTYpPbI
IPEIKOB 4YelloBeKa, penpoaykuuu (pororpadun) xapTuH ¢ MUGPOIOTHUYECKUMU U
OMONENCKUMH  CIO)KETaMH TIPOMCXOXKJEHHUS ueloBeka, Qororpaduu HaXOIOK
MCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKa, MOJENb Yeperna 4YeloBeKa U
yepena IIMMITIaH3e, MOJIeSb KUCTH YeJloBeKa WM KUCTU IIUMIAaH3€, MOJEIU Topca
MPEIKOB YEJIOBEKA.

JlaGopaTopHasi pabGora «l3yueHue ocoOCHHOCTEH CTpOCHHUS CKelleTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jxonoruss — Hayka O B3aMMOOTHOLUCHHUSIX OPraHM3MOB U
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre u pa3BuTHe dkosioruu B Tpynax A. I'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJI0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skosoruu. IlosieBble HaOMIOIEHUS. DKCHEPUMEHTHI B JKOJIOTHU:
OpUpoAHbIE U JabopaTopHble. MogenupoBaHue B 3KOJOTUA. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE  DKOJIOTMYECKUX  3HAHUW I 4YeJOBEKa.  JKOJIOTHYECKOE
MHPOBO33pEHUE KaK OCHOBa CBfA3€H uenoBeuecTBa ¢ mpuponoi. dopmupoBanue
HKOJIOTHYECKOMN KYJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun
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[Toptpetsl: A. I'ymbonear, K. @. Pynse, H. A. Cesepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl M cxeMmbl: «Pa3gensl skonorum», «MeToasl 3Kojaorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHasi padora «3yuyeHrne METO/IOB SKOJIOTMUECKUX UCCIIECTOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okosorudeckre (akTOpbl U 3aKOHOMEpPHOCTH ux neicTBus. Knmaccudukanus
IKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHsle. OO0rime
3aKOHOMEPHOCTH JAeHCTBUsI dKojornyeckux (akropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue gakropsl. CBET Kak 3KoJoruyeckuit pakrop. JlelicTBre pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPA HA OpraHU3MBbl. DKOJOTUYECKUE TPYIIIbl PACTEHUHN U
YKUBOTHBIX 10 OTHOIIECHMIO K cBeTy. CurnanbHas poib cera. Doronepruoausm.

Temneparypa kak oskosorudeckuit ¢akrop. JlelictBue Temmeparypsl Ha
opraHus3Mbl. [IOMKHIIOTEpPMHBIE M TOMOWOTEPMHBIE OPTaHU3MBI. DBPHUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak akosorudeckuit ¢akrop. Ilpucnocobnenus pacteHuidt K
NoJIIepKaHUI0 BOAHOro 6ananca. Knaccudukanus pacTeHU 110 OTHOIIEHHUIO K BOJIE.
[IpucnocoOnenus ;kMBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMA.

Cpenbsl oOWTaHHMS OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JAYLIHAs, MOYBEHHAas,
rJyOMHHAas NOJNOYBEHHAs, BHYTPUOPraHU3MEHHAs. OU3UKO-XUMHUYECKHE
0COOEHHOCTH cpeJl oOuTaHus opranu3MoB. [Ipucnocobiienns OpraHu3MoB K )KU3HH B
pa3HbIX cpefax.

buonornueckne putmbl. BHemHne u BHYTpeHHHE pPUTMBL. CyTOYHBIE U
roJu4yHble pUTMBL. [IpHCIOCOOIIEHHOCTh OpPraHM3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennsie Gopmbl opranu3moB. [lonstre o xuznenHoi dopme. KusHeHHBIE
dbopMbl pacTeHMil: JepeBbs, KYyCTApPHUKH, KYyCTAPHUYKH, MHOTOJIETHHUE TpPAaBbI,
OJlHOJNIETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOMOHTHI, F€OOUOHTHI,
a’3poOnOHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxropbl. Buasl OMOTHYECKUX B3aWMOJEHCTBUN: KOHKYPEHIIUS,
XHUIIHUYEeCTBO, cuMOMO3 U ero ¢Gopmsl. [lapasutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS (Tonuueckue, popuueckue, padbpuueckue). 3HaueHHEe OMOTUUECKUX
B3aMMOJICHCTBUHN JJIsl CYIIECTBOBAHHUSI OPTaHU3MOB B cpene oOutanus. [IpuHuumm
KOHKYPEHTHOI'O UCKITFOYEHHUSI.

JleMmoHcTpanuu

Tabmuiel U cxembl: «Oxosiorudeckue (aktope», «CBETOBOM CHEKTpPY,
«IKOJIOTUYECKHUE TPYNIbl KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TemnoKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTMYECKHE aJaNTALHUH
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KUBOTHBIX», «Cpenbpl 0oOUTaHUS OPraHU3MOB», «bHONOTrMYECKHE PUTMBD,
«Kuznennsle popmbl pacteHuit», « KuzHeHHble (GOPMBI )KMBOTHBIX», «DKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jiecay, «JKOCHCTEMa XBOMHOro jeca», «llemum nuTaHus»,
«XumnanuectBoy, «Ilapazutuzmy, «Konkypenius», «Cumonosy», «KommeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUHW U KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3UYHBIX OKOJIOTUYECKUX (HaKTOpOoB, TrepOapuu  CBETONIIOOMBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIUBBIX PACTEHUH, CBETONIIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHs, repOapuu M KOJUIEKIHUH TEIUIONIOOUBBIX,
3MMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTEHUM, uydesla NTHUI] U 3Beped, repdbapuu
pacTeHui, OTHOCSMMXCA K TUrpoduram, kcepoduram, Me3oduTam, KOMHATHBIE
pacTeHusl JAHHBIX TPYII, KOJUIEKIMU >KUBOTHBIX, OOMTAIOIIMX B PAa3HBIX Cpelax,
repOapuu M KOJUIEKUMHM pACTEHMH U JKUBOTHBIX, OOJIAAIOIIUX YEepTaMH
IPUCIIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM JKHU3HM, TepOapuu u
KOJUIEKLIUM PACTEHUM W JKUBOTHBIX PA3JNUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUU
KUBOTHBIX, YUYAaCTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopuasi pabora «BbIsiBIieHHE TMPUCIOCOOJCHUN OpPraHu3MOB K
BIIMSTHUIO CBETA.

JlaGopaTtopnass paGora «BbiiBiIeHHE npUCTIOCOOJIEHUH OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi pabora « AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX
MeCT OOUTaHUSD.

Tema 8. IKo/10rust BUAOB U MOIYJIA MK

DKOJOrM4ecKHe XapaKTepucTUKu nomyssiiuu. [lomynsuus kak Onosorunyeckas
cuctema. Posib HEOTHOPOTHOCTH Cpefbl, (Pu3MYecKux OapbepoB U OCOOCHHOCTEH
Ovonorud BUAOB B (OPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbl MOMYJISALUM.
OcCHOBHBIE TOKa3aTeNy IONMYJSIUUU: YUCIEHHOCTh, IUIOTHOCTb, BO3pPACTHAs H
II0JIOBAs CTPYKTYpPa, pOKAAEMOCTh, IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIMSL.

DKoJlornyeckass CTpykTypa mnomyiasuuu. OLeHKa YHCIEHHOCTH IOITYJISLHH.
JluHaMpKa monmyJisiMM M €€ peryysnus. BHOTHYeCKWid NOTeHIHMAN MOIYJISLUY.
MopenupoBanue OTUHAMHUKHA NONyasuud. KpuBble pocTa 4MCIEHHOCTH NOMYJISALIUH.
KpuBble BbDKMBaHUS. Perynsiuus 4YHCIEHHOCTH MOMYJSIUA: poib (PaKkTopoB,
3aBUCSLIMX U HE 3aBUCAILMX OT INIOTHOCTU. DKOJIOTMYECKUE CTPATErMU BUIOB (I- U
K-ctparerun).

[Tonsitue 00 HsKoNOrMYecko Huile Buaa. Mectoobutanue. MHoOromepHas
Mozenb dkonorndeckor Humm Jx.M. XartunHcona. Pazmepsl 5KOJIOTUYECKON HUILIM.
[ToTeHuMaNbHAs U PEATM30BaAHHAS HUILIN.

Bua kak cuctema mnonyisinquid. Apeanbl BUAOB. BuIbl M UX JKU3HECHHbIC
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUSA U MUTPALAN KUBOTHBIX. broslornueckne nHBazun
4yKEpOIHBIX BUIOB.

JleMoHCTpanun
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[Toprper: k. M. XaTuynHCOH.

Tabmumbt ©  cxeMbl: «DKOJIOTHYECKHE XAPAKTEPUCTUKU  TOMYJISIHI,
«IIpocTpancTBeHHasi ~ CTpyKTypa  nomyysiiuu»,  «Bo3pacTHble  mupamMusl
nonyysiqumn»,  «CKOpOCTh — 3acelieHHs]  MMOBEPXHOCTHM  3eMJIM  pPa3IMYHBbIMU
opranuzmammn», «Mojeib 3xonorndeckor Humm /x. M. XaTauHcoHnay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHast pa6ora «IIpucnocoOnenust ceMsiH paCTEeHHI K pacCEeICHUIO.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBs3M MeExIy
OpraHu3MaMH B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. [Ix. Tencnu). DPyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckne uenu u cetd. AOUOTHYECKHE OJIOKU
skocucteM. [TouBBI M WIBI B 3KOocUcTEMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH B
DKOCUCTEME.

OcHOBHBIEC MOKa3aTeJIM IKOCUCTEMBI. buomacca v mpoayKius. DKOJOTUUECKUE
MAPaMUJIBI YUCEN, OMOMACCHI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @uykmyayuu.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOONIECTB — CyKieccuu. [lepBuuHbie H
BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOINIOT€HHbIC BO3JICHCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobmiectBo. buopaznooOpasue M MoOJHOTAa KPYyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu u
oKeanos. IKocucmemvl MyHOp, 1eco8, Cmenel, NYCMbulHb.

AHTPOIIOTE€HHBIE IKOCUCTEMBI. ATpodKocucTeMa. ArpoueHos. Paznuuus mexny
AHTPONOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoaskocucTeM. ['opojckas diopa
u ¢dayna. CuHaHTpoONU3aIMs TOpoJckor ¢dayHbl. bruojgornyeckoe u xX03WCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUM OPraHU3MOB B
sKkocuctemMax. Ponv kackadnHoco 3¢hgexma u 6ud06-20upuramopos (Kuouesvlx
6U008) 6 QyHKkyuoHuposanuu sxkocucmem. llepeHOC SHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJISLUNA U 3KOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3ICHCTBUIA.

Mexanuszmvl 6030eticmaus 3a2psA3HEeHUl PA3HbIX MUNO0E8 HA CYOOP2aHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeus. MeTom0n0orus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JeMoHcTpanuu

[Toptper: A. JIx. Tencnu.

29



Tabnuibt u CXEMBL: «CTpyKTypa OMOLIEHO3aY, «3JKocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jjeca», «DyHKIMOHAIbHBIC
TpyNIbl OPTAaHU3MOB B 3KOCHCTEME», «KpyroBopoT BemIecTB B AKOcHCcTEME», «llenu
nuTaHus (macTOMINHAs, JETPUTHAS)», «IKOJOTMYecKas NupamMuaa 4ucem,
«IJKojoruyeckas mnupamMuga OUOMacChl», «IKOJOTUYECKas MUpaMUJA DHEPTUN,
«O6pazoBanue 6omotay, «llepBuunas cykuneccusi», «BoccranoBnenue neca mocie
noxkapa», «JKOCHUCTEMA O03€pa», «ArpoueHos», «KpyroBopor BEmIECTB M IOTOK
SHEpPruH B arporeHose», «IIpumepsr ypboskocucTem.

O6opynoBanue: repbapuu pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Uydyesa MTUIl U
3Bepe, repbapun KyJIbTYPHBIX M JUKOPACTYILIUX PACTEHHM, akBapUyM KakK MOJEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTtopnas paGora «M3yueHue pa3sHOOOpazus MEJIKHX ITOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «OKCKypcHsi B THUIHMYHBIN OuoreoneHos (B 1yOpaBy, Oepes3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «DKCKypCUsi B arpo3KocUCTeMy (Ha MOJ€ WIA B TEIUIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocpepa — oOmemnanerapuas o000j04ka 3eMJd, TA€ CYIIECTBYET WU
CyllleCTBOBaJia *W3Hb. Pa3Butue mpeacrarieHuid o 6uocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuanackoro o 6uocepe. Obnactu 6uochepsl u €€ cocran. Kupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyiecTBoBanusi Ouocheprl. OcobeHHocTH Onochepsl Kak
ri00abHOM 3KocHcTeMbl. J[nHamMuueckoe paBHOBecwe B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOr€OXMMHUYECKHE IUKJIIbI (yriiepoaa, a3oTa). PATMUYHOCTD SIBJICHUU B
ouocdepe.

3oHanbHOCTH Ouochepsl. [lonsiTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIHU, CABAHHBI, ITyCThIHH,
TPOMMUYECKHE Jieca, BBICOKOropba. Kiumar, pacTUTenbHbIN U 5KUBOTHBIA MUpP OMOMOB
CYILN.

CtpyKkTypa ¥ (YHKIHS KUBBIX CHCTEM, OIIEHKA UX PECypCHOro MOTEHIHala U
orocdepHbIX PYHKITHI.

JeMoHcTpanuu

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

Tabmuiel u cxembl: «l'eochepbr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyrosopoTr yriepona B mnpupoge», «KpyroBopoT Kuciopona B TNPUPOIEH,
«KpyroBopot Boabsl B mpuponae», «OcHOBHbIe OuOMBI cymmy, «Knumarnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemanssiii jecy, «lIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudyeckuit gecy.

O6opynoBanue: repdapun pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUHN )KUBOTHBIX.
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Tema 11. YesnnoBek u OKpy:Ka0OIIaf cpeaa

DKOJIOrM4ecKre KpU3KcChl U UX MpUurHbl. Bo3aelicTBue yenoBeka Ha 6uocgepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OxpaHa BO3ayXxa. 3arps3HEHHE BOJHON CpEIbI.
OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHenue kammara.

AHTpPONOreHHOE BO3/CHCTBUME HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO M KUBOTHOTO Mupa. OCHOBHbIC MPUHIMIBI OXPAHbl MPUPOJIBIL.
Kpacusie kHuru. Ocobo oxpansembie npupoansie Tepputropuun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE MPUHIIMIIBI YCTOWYMBOIO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
ParnmonansHo€ MpHPOIONONB30BaHUE U COXPAHEHHE OMOJIOTHYECKOro pasHOOOpasus
3emumn. OOmME 3aKOHOMEPHOCTH  INIOOAIBbHBIX  HKOJIOTMYECKUX  KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIE MTOCIEACTBHUSL.

Pa3BuTHEe METOI0B MOHUTOPUHTA PA3BUTHS ONMACHBIX TEXHOTE€HHBIX MTPOILIECCOB.
CucmemHule uccne008anus nepexooa K pecypcocbepezarowetl u
KOHKYDEeHmMOCnocooHou suepeemure. buonozsuyeckoe pasznoobpasue u Ouopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemvi, obecneuusarowjue O00OCmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U dkocucmem. (OCHOBbI
aKopeabuumayuu dKocucmem U cnocob6os 0OopvOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbix 9KOCUCTIEM.

JleMmoHCTpauumn

Tabnuipl U cxeMbl: «3arpsizHeHre aTMochepbl», «3arps3HeHrue ruipochepoi»,
«3arpsizHenue nouBb», «IlapHuKoBbI 3PdekT?, «Ocobdo oxpaHseMble TPUPOTHBIC
TeppuTOpun», «MOAEIH YIpaBISIEMOTO MUPAY.

O6opynoBanue: Gotorpadun OXpaHseMbIX pacTeHUN U KMBOTHBIX KpacHoil kHUTH
Poccniickon @enepanun, KpacHoi KHATH peruoxa.

3. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI
JIMHHOCTHBIE PE3VJIbTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « bHomorusy TOKHbI
OTpaxkaTb TOTOBHOCTbP W  CIOCOOHOCTh OOYYAIONIUXCS  PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pacIIMpeHUE >KU3HEHHOTO
OIbITA W ONbITA JEITEIBbHOCTA B NPOLECCE pealu3alry OCHOBHBIX HaIPaBICHUU
BOCITUTATEJIbHOM JIESATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxxaaHcKoro BOCHUTAHUS: CHOPMUPOBAHHOCTh TPAKIAHCKON MO3UIIUU
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOI'O 4YJIEHa POCCUHCKOro OOIIECTBA;
OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, yBa)XEHHWE 3aKOHA W
MIPaBOMNOPSIAKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU AEATENBHOCTH IIPU CO3IAHUU
y4eOHBIX TPOCKTOB, PEIICHUHM YYEeOHBIX W TIO3HABATEIBbHBIX 3aJ]1a4, BBITTOJIHCHUH
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OMOJOTUYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTH OMPEIESATh COOCTBEHHYIO TO3HITHIO
M0 OTHOIICHUIO K SIBIICHUSM COBPEMEHHOW JXM3HU W OOBSICHATH €€, yMEHHE
YYUTHIBATh B CBOMX JIEHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBHUS
JIOJIEM C pa3HbIMU YOEXKACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMAIbHBIM
MOJIOKEHUEM; TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBITIOJIHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W  HCCIIECNOBATEIbCKUX  3a7ad, YBaXKUTEIHHOTO
OTHOIICHHS K MHEHUIO OIIMOHEHTOB IIPH OOCYXICHWU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEpKaHUSI; TOTOBHOCTh K T'yMAaHUTApPHOW U BOJIOHTEPCKOM
JIEATEIILHOCTH;

2)  TaTpUOTHYECKOTO0  BOCHUTAHMSA:  CPOPMHUPOBAHHOCTH  POCCUHCKOM
rpaXJaHCKON WJIEHTUYHOCTU, MAaTPUOTHU3MA, YBaXXEHHUS K CBOEMY Hapo]y, YyBCTBa
OTBETCTBEHHOCTH Tiepe] PoIMHOM, rOpIOCTH 3a CBOM Kpaid, CBOO PoMHY, CBOM SA3bIK
U KyJbTypy, IPOLUUIOE W HACTOAIIEEC MHOTOHAMOHAJIBHOTO Hapoaa Poccuu;
[ICHHOCTHOE OTHOUIEHHE K MPUPOAHOMY HACICIWI0O W TAMSATHHKAM MPUPOJBI,
noctiwkeHusM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHUE
OMOJIOTMH, TOHUMAHUS 3HAYEHHUsI OMOJIOTUU B TO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
yeJoBeKa W COBPEMEHHOTO O0OIIecTBa; uAcHHas YOeKIEHHOCTb, TOTOBHOCTh K
CITY>KE€HMIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Y;

3) QyXOBHO-HPABCTBEHHOT'O BOCHHMTAHHUS: OCO3HAHHE JIYXOBHBIX IIEHHOCTEH
pPOCCHUHCKOTO Hapoja; cHOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHUYECKOTO
MIOBEJICHUS; CITOCOOHOCTH OIICHMBATh CUTYAITUIO M IPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HAa MOPAIBHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIa/la B MIOCTPOSHHUE YCTOMYMBOTO OYyayIIEro; OTBETCTBEHHOE OTHOIICHUE K CBOUM
pOIUTENSAM, CO3JAHUIO CEMbHM HAa OCHOBE OCO3HAHHOTO MPHUHSITHS LEHHOCTEU
CEMENHOM )KU3HU B COOTBETCTBHUU C TPAAULIUSIMU Hapo10B Poccnu;

4) 3CTETUYECKOr0 BOCIUTAHMS: ICTETUUECKOE OTHOIICHHE K MUPY, BKIIOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOrO0 TBOPYECTBA, CHOpTa, TPya,
OOIIIECTBEHHBIX OTHOIICHHWI, IMOHWMAHUE HMOIMOHAILHOTO BO3JIEHCTBUSA KHBOU
NpUPOAbl M €€ IEHHOCTH; TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUIAX
MCKYCCTBA, CTPEMJICHUE MPOSBIISATH KA4€CTBA TBOPUECKOW JINYHOCTH;

5) ¢usudeckoro BocnuTaHus, (OPMUPOBAHUS KYJIBTYpbl 370pOBbS U
AMOIIMOHAJILHOTO  OJIaromoJIydusi: TIOHMMaHHWEe MW peaju3amus 3J0pOBOTO  H
Oe3omacHoro obpasza JKH3HH (340pOBOE MHUTaHWE, COOJIOJICHHE THUTHCHUYSCKHUX
npaBuil M HOPM, COQJAHCHUPOBAHHBIN PEXKHUM 3aHATAA U OTAbIXA, PETyJspHas
dbu3ndyeckas aKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO0 M  KOMIIETEHTHOIO
OTHOIIIEHUSI K COOCTBEHHOMY (PH3NYECKOMY U TICUXUYECKOMY 37I0POBbIO; IIOHUMAHUE
IIEHHOCTH TPAaBWJI WHIWBHUIYATHHOTO M KOJJICKTUBHOTO O€30I1aCHOTO TOBEJCHUS B
CUTyalUsIX, YIPOXKAIOMIMNX 3JI0POBBI0 M KU3HU JIOJECH; OCO3HAHUE IOCIECICTBUN U
HETIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOr0JIsl, HAPKOTUKOB, KypEeHHS);

6) TpPYyIOBOrO BOCHHUTAHHUS: TOTOBHOCTh K TpPYIdy, OCO3HaHUE IIEHHOCTHU
MacTepCTBa, TPYA0J00UE; TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHYECKOU
U COLMAIIBHOW HAaIpaBJICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH H
CaMOCTOSITEJIbHO BBITIOJHATh TaKyl ACSATEIbHOCTb, MHTEPEC K Pa3uyHbIM chepam
npodeCCUOHAIBHOW ~ JEATEIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOD
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Oynymeri mnpodeccurn W peaan30BbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI;
TOTOBHOCTh M CHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HHU,

7) SKOJIOTMYECKOTO BOCIIUTAHUS: SKOJIOTUUECKH 1IETIeCO00pa3HOE OTHOIICHUE K
MPUPOJIC KaK UCTOUYHHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS; MOBBIILICHHUE
YPOBHSI SKOJIOTUYECKON KYJIbTYPhI: TPUOOPETEHUE OIBITA IUIAHUPOBAHUS TIOCTYITKOB
U OLEHKM KX BO3MOXHBIX IOCJIEJICTBUIA JJIsI OKPY’KAIOIIEW Cpelibl; OCO3HaHUE
rJI00AJIBHOTO  XapakTepa »HJKOJIOTMYECKMX Tpo0ieM W MmyTed HX pelIeHUs;
CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU HM3yUYEHUU OUOJOTHUU 3HAHUS U
yMEHUs npu  peuieHuu npo0iem, CBSI3aHHBIX C  paluOHAIbHBIM
PUPOAOTIOIB30BaHUEM (COOIIIOICHHE MPABUII MOBEJICHUS B IPUPOJIE, HAPABIEHHBIX
Ha COXpaHEHHE PAaBHOBECHS B IKOCHUCTEMAX, OXPaHy BUIOB, YKOCUCTEM, OUOChepsl);
aKTUBHOE HETIPUATUE JEHCTBUM, MPUHOCIINX BPEJl OKPY>KAIOIIEH MPUPOIHON cpele,
YMEHHME  TPOTHO3UPOBATh  HEOJArONMPUSITHBIE  HKOJOTUYECKUE  TMOCIEIACTBUS
MPEANPUHAMACMBIX ~ JEHCTBUA ©  TIPEAOTBpaliaTh WX; HAJIWIUE Pa3BUTOTO
HKOJIOTHYECKOTO MBITIUICHHSI, JKOJIOTHYECKOW KyJIbTYPBI, OIBITA JEATEIHLHOCTH
DKOJIOTHYECKON  HANpaBICHHOCTH, YMEHHS  PYKOBOJCTBOBAThCS  HMH B
MM03HABATEIbHOW, KOMMYHUKATHBHOW M COLMAJIbHOW NPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B IPAKTUUECKOMN AEATEILHOCTH IKOJOTHUYECKON HAMPaBICHHOCTH;

8) IIEHHOCTM HAY4YHOTO TMO3HAHUS: CPOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3BIKOBOW M YUTATEIHCKOM
KyJbTYpbl KakK CpEICTBa B3aUMOJICHCTBUS MEXAYy JIOABMU M TO3HAHHUS MHPA;
MOHUMAaHUE CeU(PUKU OMOJIOTUN KaK HayKHU, OCO3HAHMS €€ poii B (hOPMHUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU IIEJIOCTHOTO MPEACTAaBICHHS 00
OKpY’KaloIllleM MUpPE KaKk O €JUHCTBE MPUPOJIbI, YeJOBeKa U OOIIeCTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM U PEIICHUH TMPOOJIeM COXpaHEHHUS MPUPOIHOTO
paBHOBecHUs; YOEKIEHHOCTh B 3HAYMMOCTH OWOJOTMU [JJII  COBPEMEHHOM
IIUBUJIM3AIMK: OOCCIICYCHHUS] HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3/IaHUC
MEPCTICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh PeCypcHbIC TPOOIEMBI
pPa3BUTHS YEJIOBEYECTBA, IMOMCKA MYyTEeW BBIXOJA W3 TJIOOATBHBIX SKOJOTMYECKUX
npobiemM u obecreueHus Tepexoia K YCTOMUMBOMY pa3BUTHIO, PAIMOHAIBLHOMY
WCITOJIb30BAHUIO MIPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;
3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJIOTHYECKUX 3HAHWU B IEJSAX TOBBIIICHUS
oOIIel KyJNbTYphbl, €CTECTBEHHO-HAYyYHOM TpaMOTHOCTH, KaK COCTAaBHOW YacTu
(GyHKIIMOHATBFHOW TPaMOTHOCTH oOOydJaronuxcsi, (GopMUpyeMOll TMpu U3yUYEeHUU
OWONOTHMY; TOHWMAHHWE CYIIHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3yeMBbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOIh30BaTh IMOJTy4YaeMble 3HAHUS IS
aHanu3a W OOBSICHCHHS SIBIICHHA OKPYKAIOIIET0 MHpa W TPOUCXOIAIINX B HEM
W3MEHEHUM, YMEHHE JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHHSI HA OCHOBE Hay4YHBIX (JaKTOB
U UMEIOIIUXCS JTAHHBIX C IEIbI0 TIOJYYCHHS JTOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITEJIbHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui pelieHus mpobsieM B
peanbHBIX KMU3HEHHBIX CUTYallUsX; OCO3HAHME LIEHHOCTU HAY4YHOH [1eSITeNbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO JACSTENbHOCTD
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UHAMBUAYAIbHO M B TPYIE; TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY
o0pa3oBaHMIO U CamMO00pa30BaHUIO, K AKTUBHOMY IMOJIyYE€HHIO HOBBIX 3HAHUU IO
OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI ydyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble JUIsi  (OPMHUPOBAHMSI MHPOBO33PEHHUS  O0YyYaroLMXcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAay4YHbIE IOHATHS, OTpa)karoIlue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOAOB IO3HAHMUS,
UCIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, HHEPTUs, SIBJICHUE, IPOLECC,
CUCTeMa, HAay4HbId (axkT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIEJOBaHKE, HAOJI0/IEHUE, U3MEPEHHE, SIKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHBIE
yueOHble  AeicTBUs  (ITO3HABaTENIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIE),
obecnieunBaromnie (GpopmupoBanve (HyHKIMOHATLHON TPaMOTHOCTH U COLMAIBHOU
KOMIIETEHIIMM  OOYy4YalolIMXCA,  CIOCOOHOCTh  OOYyYalolIMXCS  HCIOJIb30BATh
OCBOCHHBIE MEXJIUCLUUILUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbBIC
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

Ilo3nasamenvhule yHugepcanvhbvie yuebHvle Oetcmeus

ba3oBble 1OrHYeCcKue NEUCTBUA:

CaMOCTOSITENIbHO  (OpMYyJIUPOBaTh M aKTyallM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNPHU OCBOCHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHanm3a, cMHTE3a, CpaBHEHMUs, KiaccH(pHUKaAIMU, 000OIIEeHHS), PACKPBIBATh CMBICI
OMOJIOTMUECKUX MOHATHM (BBIACIATh MX XapaKTEpHble MpPHU3HAKH, yCTAHABIMBATH
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpeneNnsaTh LETu JeATeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHE MOHATUSA ISl OOBSCHEHUS (PAKTOB U SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIAYKTUBHbIC, JACAYKTHBHBIC, TIO
aHAJOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B paccMaTpUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHSATH CXEMHO-MOJENBbHBIE CPEICTBA ISl MPEICTABIEHUS CYIIECTBEHHBIX
CBSI3¢M W OTHOIICHWH B U3y4aeMbIX OHOJOTMYECKHMX OOBEKTax, a Takke
OPOTUBOPEUYHI pPa3HOrO poOJa, BBIABIECHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIaH peIIeHUs MNPoOJIeMbl ¢ YUYETOM aHajau3a HMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE pPE3yJbTATOB ILEISAM, OIEHMBATh PHUCKH TOCIEICTBUN
NEeATEIbHOCTH; KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHUSX pPEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TTPU PELICHUH )KMU3HEHHBIX TPOOJIEM.

ba3oBble nccnenoBaTenbcKue 1eHCTBUS:
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BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM JesTeNbHOCTH,
HaBbIKAMHU  pa3pelieHus  MpoOieM, CIOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUECKUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIONIb30BaTh PA3NUYHBbIE BUIBl JEATEIBHOCTH 1O TOJYYEHUIO HOBOTO
3HaHWS, €ro WHTEpIpeTaliy, NPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Yy4YeOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHUS], BJIAJIETh HAYyYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTb U (QOpMyJIHpOBaTH COOCTBEHHbIE 3a7aud B 0Opa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaIIUSIX;

BBISIBJISITh  MIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTeNbCTBA CBOMX
YTBEPXKACHUA, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYyYEHHbIE B XOJA€ pEHICHHWs 3a7aud  Pe3yJIbTaThl,
KPUTHYECKH OLIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX; JaBaTh OIICHKY HOBBIM CHUTYyallHsIM, OIICHUBATh NMPUOOPETEHHBINA OIIBIT;
OCYIIECTBIISTH IIEJICHANIPABICHHBIN MOMCK MEPEHOCa CPEJICTB U CIIOCOOOB IEHCTBUS B
po¢heCCUOHATIBHYIO CPENY;

yYMETh IEPEHOCUTh 3HAHUS B IIO3HABATENIbHYI0 U NPAKTUYECKYIO0 oO0nacTu
KU3HEICSATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JacTeil; BBIIBUTATh
HOBBIE UJIEH, TIpeJiaraTb OPUTHHAIbHBIC TOIXO0bI U PELICHMS], CTABUTh NMPOOJIEMBbI U
3aJ]a4, JOITyCKAIOLI1e aIbTEPHATUBHBIE PEIICHNUS.

Paboma c ungpopmayueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHGPOpMAIHH (TEKCTE Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapsIX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B HTepHeTe), aHaIM3UpOBATH
UHGOPMAITMIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUs, KPUTUIECKU OIICHUBATH €€
JIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMynIupoBaTh 3aMpoChl W MPUMEHSATh Pa3IMYHbIE METOJBI MPH TOHUCKE U
otbope Ouosornueckod wHGOpMaAUM, HEOOXOIUMOW ISl BBIMOJHEHUS YUEOHBIX
3aja4; NpUOOpeTaTh OMNBIT MCIOJNB30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJB30BAaHUS Pa3TUUYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJIbHYI0  (OpMy  TMpeAcTaBiICHUS
ouonornyeckoi nHpopmaIuu (CXxembl, TpaQuKu, TUArpaMMbl, TAOIHIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KadecTBe CpelacTtBa npu pabore ¢
Ouonornyeckod  uHpoOpMalMel: NpPUMEHSATh XUMHUYECKHE, (QU3nyYecKue u
MaTeMaTU4YeCKHe 3HaKh W CUMBOJbBI, (GopMyibl, abOpeBUATYpYy, HOMEHKJIATYpy,
UCTIONIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH,

BJaJeTh  HaBBIKAMH  pAacllO3HABaHWS M 3alUThl  WH(Opmammu,
nH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Kommynuxamusnvie ynugepcanvhvle yuebHble Oelicmaus
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Oomenue:

OCYIIECTBISITh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATH
B JUAJIOTe WJIA JUCKYCCHU TIO CYIIECTBY OOCYXKTaeMod Tembl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCUTEIBHO BBIMOJHEHUS MpejiaracMoit
3a/1aui, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JAPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeICTBa OOIIECHUS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUid, YMETh
CMSTYaTh KOH(QJIMKTHI U BECTH MEPETOBOPHI;

BJQJICTh PA3IUYHBIMU CHOCOOAMHU OOIICHHMS W B3aUMOJCHCTBHUSA, MOHUMATh
HaMEpEHUs APYTUX JIIOJICH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyIMpoBaTh CBOM BO3PAKEHMUS;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HCHOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

CoBMecTHas 1€STETbHOCTD:

MIOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WUHIAUBUIYATHHOU
paboThl MPU pPElICHUH OHOJOTHYECKON MpoOJieMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUSI TPYMNIOBBIX (HOPM B3aUMOJEHCTBUSI TIPU PEIICHUU y4yeOHOW 3ajauu;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JCUCTBUM ¢ YUETOM OOIIMX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KJI0TO YieHa KOJIEKTHBA;

OpUHUMATh 1M COBMECTHOW  JEATEIbHOCTH, OPraHu30BBIBATH U
KOODAMHUPOBATh ACHUCTBUS TO €€ JOCTUKEHUIO: COCTAaBISATh IUIaH JEHCTBUM,
pacnpenensiTh pojidi ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa U KaXKJIOTO YYACTHUKA KOMAHJbI B OOIIHIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLIEHUBATh UJEW C TO3UIUA HOBU3HBI,
OpPUTMHAJIBHOCTH,  MPAaKTUYECKOM  3HAYMMOCTH;  OCYIIECTBISATH  MO3UTHUBHOE
CTpaTEeru4yecKoe IMOBEJICHUE B PA3JIMUHBIX CHUTYyaIUsX, MPOSIBISATH TBOPUYECTBO H
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

Pezynamuenvle ynusepcanvuvie yuebnvie oeticmeust

Camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS TSI BBISIBJICHHS TIPOOJIEM U UX PEIICHHUS
B KU3HCHHBIX M YUYCOHBIX CUTYAIIHSIX;

BHIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHWM IIEJIEBBIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JIEUCTBUSAX M IOCTYIKaxX IO OTHOIICHUIO K UBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIbHOCTb, BBISIBIISThH
mpoOIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJaudl B 00pa3oBaTEIHHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTCHUI;
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JieNiaTh OCO3HAHHBIN BBHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32
peleHue;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CHocOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW OJPYAHMIIMUA B
pa3HBIX O0ONACTSIX 3HAHHWM, IOCTOSHHO TOBBIIIATH CBOW OO0pa30BaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

CaMOKOHTPO!JIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESITECIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIa/I€Th HaBbIKaMU MIO3HABATEIbHON pe(IeKCUN KaK OCO3HAHMSI COBEPILIAEMBIX
JNEUCTBUA M  MBICIHATEIBHBIX IPOLECCOB, HX PE3yJbTaTOB M OCHOBAaHWM,
UCIOJIB30BaTh MNPUEMBI peQIIEKCUH [UIsl OLEHKM CHUTyallMM, BbIOOpAa BEPHOTO
peleHus;

YMETh OLEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIIEHUSA M0 HUX
CHIDKEHHIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYrMX IMpU AaHAIW3€ pe3yJIbTaTOB
NEATEIBHOCTH.

[IpunsiTue ceds u Apyrux:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBHl JAPYIMX IIPM AaHAJIU3E PE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTOro YesloBeKa.

ITPEAMETHBIE PE3YJIBTATDI

[IpeameTHbIe pe3ysibTaThl OCBOEHUs ydeOHoro npeamera «buonorus» B 10
KJIacce JTOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTMH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHUpPa U HAyYHOI'O MHUPOBO33PEHMS, O BKJIAJAEC POCCHUICKUX U 3apyOE’KHBIX
y4E€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTMH, PYHKIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBaTh COJEpPKaHHE OMOJOTMYECKMX TEPMHUHOB M TOHSATHUM:

KU3Hb, KJIETKA, OPTaHU3M, MeTa00Iu3M (0OMEH BEIISCTB M MPEBpaIlleHue YHEPTUN),
roMeoctaz  (caMoperyisilus), ypOBHEBas  OpPraHU3alUs  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHNE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

BJIQJICHUE  CHUCTEMOM  OHMOJIOTMYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKHUE TEPMHUHBI W TOHATHS (KM3HB, KIIETKA,
OopraHusM, MeTaboiM3M, TOMEOCTa3, CaMOPETyJSAlUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, W3MEHUYHMBOCTh, POCT W pa3BUTHUE), OHOJOTHYECKHUE TEOPUU
(xknerounas teopus T. llIpanna, M. Illnelinena, P. BupxoBa, xpoMmocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o0 ueHTpax
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MHOro00pa3usi U NPOUCXOXKIECHUS KyJbTYPHBIX PAaCTEHUM), 3aKOHbI (€AMHOOOpa3us
NOTOMKOB IIE€PBOT0 IOKOJEHUS, PACIICIUIEHUs, YWUCTOThl TaMeT, HE3aBHUCHMOIO
HacinenoBanuss [.  Menzgens, TrOMOJOTMYECKMX PSAOOB B HACIEACTBEHHOU
u3MmeHunBocty H. V. BaBuiioBa), npuHIMIBI (KOMIZIEMEHTAPHOCTH);

yMEHHE u3Jaratb OWOJIOTUYECKHME Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTAalMOHHAs, [IEHTPajbHasl JOrMa MOJIEKYJISIpHOU Onosiorun), 3akousl (I'. Menaens,
T. Moprana, H.M. BaBumoBa) u yueHus (0 MeHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJbTypHbIX pacTtenuii H.M. BaBunosa), onpenensiTb TpaHUIlbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BIIAJIETh METOJaMU HAy4YHOIO TMO3HAHUS B OMOJIOTHUU: HAOJIOJIEHUE U
OMMCAHHE >KUBBIX CHUCTEM, IPOILIECCOB M SIBJICHUM, OpraHu3alus U TMpPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJABUKCHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY WCCIEAYyeMbIMU BEIMYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3YJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX NOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENIaTh BHIBOJIBI HA
OCHOBAHMH TOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHBbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT H
YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
npoleccoB: OOMEHa BEIIECTB M MPEBpAIICHUs] SHEPIHMH B KJETKe, (OTOCHHTE3a,
IUIACTUYECKOT0 UM HHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeWo3a,
OIUIOZIOTBOPEHMS,  PAa3MHOKEHHS, HMHIMBUAYaJIbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATHh TOJyYCHHbIC 3HAHUS NJIsi OOBSICHEHUS OUOIOTHYECKUX
IPOLIECCOB U SIBJICHUMW, JUISL IPUHATUA NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus OE30MacHOCTH CBOETO 370pPOBbSl U 3/I0POBbS
OKpY>KaIOIIUX JItOJIeH, COOJIIO/IEHNsI HOPM TPAaMOTHOTO MOBEJAEHHUS B OKpY>KaroIen
OPUPOJIHON cpele, NOHMMAaHHWE HEOOXOJUMOCTH HCHOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTHI JUIS1 palMOHAIILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh »JJIEMEHTApHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
TUTHOPUIHOE CKpPEIMBAHKWE, CLEIJIEHHOE HACJIEeOBAaHUE, COCTaBIATh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAHMS JJIA MPEJCKa3aHUsl HACIeAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpATOpPHBIE U MPAKTHYECKUE pabOThl, COOIIOJATh
npaBuia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BAHUEM;

YMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH,
DKOJIOTUU WU MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
yOJIUYHO MPEACTABIIATH MOMYyUYCHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHE OILICHUBATh 3THUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0nacTi OGMOJIOTUU M MEIULMHBI (KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHU€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccuoHambHON
NEATeIBHOCTH B 00JlacTU OWOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPUH,
CEJIbCKOTO XO3SICTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJIATh IMO3HABATEIbHBIN
WHTEpEC, HANpPaBJICHHbIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpOeccuu u
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NPOJO/DKCHHE  OHMOJIOTMYECKOrOo  OOpa3oBaHHMsS B OpraHHM3aIUsaX  CPEIHEro
po(eCCHOHATEHOTO U BBICIIETO 00pPa30BaHUA.
[Toaroroska x EI'D.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTrO Tpenmera «buomorus» B 11
K1acce NOJIKHBI OTPaKaTh:

chOPMHUPOBAHHOCTh 3HAHUA O MeCT€é M pOJM OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpPA, B IO3HAHUU 3aKOHOB MPHUPOJIbI U PEUICHUHU SKOJOTUUYECKHUX MPooiieM
YeJIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIIMOHAIBLHOTO TPUPOAOIIONH30BaAHNUS,
U B (OPMHUPOBAHUM LIEHHOCTHOTO OTHOIICHHS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHU;

YMEHHE BIaJ€Th CHUCTEMOW OHMOJIOTUYECKUX 3HAHUM, KOTOpas BKJIHOYAECT
OMpENENICHUs] W TOHUMaHUE CYUIHOCTH OCHOBOIIOJATraloluX OHOJOTHYECKUX
TEPMUHOB M TOHATHI (BHUI, SKocHcTeMa, Ouocdepa), OHMOIOrMUECKHE TEOPHH
(aBosronioHHast Teopust Y. JlapBuHa, CHHTETHYECKAs! TEOPHS SBOJIONMH), yueHus (A.
H. CeBepuoBa — 0 myTsax W HampasieHusx sBosrouuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojactsa K. M. bopa), npaBuna (Munumyma [O. JluOuxa,
HKOJIOTHYECKON TMUpaMubl JHEpruum), Tumnoressl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE BIAJETh OCHOBHBIMU METOJAaMU HAYYHOI'O MTO3HAHUS, UCIIOIb3YEMbIMU
B OHOJIOTMYECKUX HCCIIECIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM (OIHCaHUE,
u3MepeHue, HaOMI0IeHUe, DJKCIIEPUMEHT), CIOCOOaMU BBISBIICHHUS U  OIEHKH
AHTPONOTE€HHBIX U3BMEHEHU B PUPOJIE;

YMEHHE BBIACISITh CYIIECTBEHHBbIC TMPU3HAKU: BUJIOB, OHOIE€OIICHO30B,
PKOCUCTEM U Ouocdepsl, CTAOMIU3UPYIOIIETO, JBIXKYIIET0O U Pa3phIBAIOIIETO
€CTECTBEHHOTO O0TOOpa, ajIONaTPUYECKOr0 M CUMIIATPUYECKOTO BUI000pa30BaHUA,
BIIMSIHUSL ABVOKYIIUX CHUJI ABOJIIOIIMU HA T€HO(OHI MOMYISIUU, TPUCTTOCOOICHHOCTH
OpraHU3MOB K cpejie 00UTaHus, YepeJOBaHUs HAITPaBJIEHUN IBOJIIOIIUU, KPYTOBOPOTA
BEILIECTB U MTOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBATh B3aWMOCBSI3M MEXAY IMPOIECCAMH SBOJIIOINH,
JIBIDKYIIMMH CHJIAMHA aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JIKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIMUYMTEIbHBIE  TMPU3HAKKA  KUBBIX  CHUCTEM,
IIPUCIIOCOOJICHHOCTh BHIOB K CpeAc oOuTaHMs, aOMOTHYECKUX M OHOTHYSCKHUX
KOMIIOHEHTOB  DKOCHCTEM,  B3aMMOCBSA3€H  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHUE HCMOJb30BaTh COOTBETCTBYIONINE aAPIyMEHTBI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIS JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aMMOCBS3M OPTaHU3MOB M Cpelbl OOMTaHUs, €AUHCTBA
YeJI0BEYECKUX Pac, HEOOXOAMMOCTH COXpPaHEHUs] MHOTOOOpa3usi BUJIOB U DKOCUCTEM
KaK YCIJIOBUS COCYILIECTBOBAHUSI PUPOJIbI U YEJIOBEUECTBA;
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yMEHHE peliaTh OMOJOTUYECKUE 3a/ladyM, BBISIBISTh NPUYUHHO-CIIEICTBEHHBIC
CBSI3M MEXJy MCCIIETyeMbIMU OMOJIOTUYECKUMHU TPOLIECCAaMU U SIBICHUSIMH, JENaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTATOB;
YMEHUE BBINOJHATh J1A0OPAaTOPHBIE W NPAKTUYECKUE PaldOThI, COOIHOJATh
npaBuiIa mpu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE
CPEACTBAaMH,

BBIJIBUTATH
dbopMynupysi 1€Jb HUCCIEIOBAHMS,

PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIBCKON paboTe Mo OHOIOoTHH,
OKOJIOTUM W MEIWIIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOJIMYHO MPEACTABIATEH OMyUYEHHBIC PE3YIbTaThl HA YICHHUSCKUX KOH(PEPEHITUSX;

YMEHHE OIEHUBATh TUIIOTE3bI K TEOPUH O MMPOUCXOKIACHUH JKU3HU, YSIIOBEKA U
YeJIOBEUECKUX pac, O NPHUYMHAX, MOCIEACTBUSAX M CHoco0ax MpeaoTBpaIeHus
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccuoHanbHON
NEATETLHOCTH B 00JaCTH OMOJIOTHH, DKOJOTHH, TMPUPOIOIOIH30BAHUS, MEIUIIMHEI,
TICUXOJIOTHH,

OMOTEXHOJIOTHH,
TIPOMBITIUICHHOCTH,

TUIOTE3bI,

BETEPHUHAPHH,
yIIyOJIATh TMO3HABATEJIbHBIA HHTEPEC,

IPOBEPATH

ux

CEIIbCKOT0 XO3S5MCTBA,

OKCIICPUMCHTAJIbHBIMHU
AHAJIIM3UPOBATL IIOJYUYCHHBIC

1905008 (S2:70)

HaIlpaBJICHHBIM HA

OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH MPOPECCUU U POJOJIKEHUE OMOTOTUYECKOTO

06p330BaHI/IH B Opranu3anuiax CpCAHCTO HpO(l)GCCI/IOHaHBHOFO N BBICHICTO
oOpa3oBaHUs.
IToaroroBka k EI'D.
4, TEMATUYECKOE INTAHUPOBAHUE
10 KVIACC
Ne |Haumenosanue|Beero (IIpaktuuec|/Iadopatop -| Kontposns -|Bocnurarensheiii  [LIOP
n/m pasnena 4acoB KHe Hble paboThI|HbIE PaOOTHI| ACTIEKT
paboThI
1 | buonorus kak 1 BBIpaXaTh [Tudposas
HayKa MO3HaBaTeNbHBIE  [TabOpaTOPHSI MO

MHTEPECHI B pa3HbIX [OMOJIOTHH,
MPEIMETHBIX HKOJIOTHUH,
obnactsax ¢ yuérom |(puznonorun
WHAUBHIYaTbHBIX |« Todka poctay
UHTEPECOB, foxford.ru
CIIOCOOHOCTEM, infourok.ru
JOCTHKCHUI

2 Xussie 2 neMmoHcTpupoBath |L{udposas

CHCTEMBI U X HaBBIKH mabopaTopHst 1Mo
U3y4yeHue HaOIIOICHUI, OHOJIOrUH,

HaKOTUICHHS HKOJIOTHUH,
¢bakToB, (buznonorun
OCMBICIIeHHs ombITa [« Todka pocTa»
B sh.edu.ru
€CTeCTBEHHOHay4HO| UChi.ru
i u rymanurapnoii [foxford.ru
obmacTsx infourok.ru
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MO3HAHU, POIILI
HCCIIEN0BATEIBCKOU
JeSITeIIbHOCTH
buonorus 2 0.5 BBIPAKATh [udposas
KJICTKH OCO3HAHHYIO maGopaTopust 1Mo
TOTOBHOCTD K ouosioruy,
MOy YCHHIO HKOJIOTUH,
podeCcCUOHANTBHOT [(HU3HUOJIOTHH
0 oOpaszoBanus, kK |«Touka pocta»
HEIPEPHIBHOMY sh.edu.ru
o0pa3oBaHMIO B infourok.ru
TeYeHue KU3HU Kak PO
YCJIOBHUIO YCIIEITHOM
npodecCuoHaTbHON
1 OOLIECTBEHHON
JeSITeIIbHOCTH
XuMudeckas 10 obyanaTh [{udposas
OpTaHu3aIus MPEJCTABICHUEM O [T1abopaTOpHsI MO
KJICTKH COBPEMCHHOM ouosiorny,
HAay4YHOH KapTUHE PKOJIOTHH,
MUpA, TOCTHKCHUAX|/(pHU3HoIOTNN
HayKH U TeXHUKH, |[«Todka poctay
apryMeHTHpOBaHHO bubimoreka
BBIPAKATH LIOK
MMOHUMaHHE https://m.edsoo.
3HaueHMs Hayku B ru/7f41c292
KU3ZHU
pOCCHIICKOTO
o01ecTBa
CrpoeHnue u 8 1 BBIpaXaTh [Tudposas
byHKIHN MO3HaBaTeNbHBIE  [TabopaTOPHsI MO
KIIETKU UHTEPECH! B pa3HbIX [OMOJIOTHH,
MIPEIMETHBIX HKOJIOTHUH,
obnactsax ¢ yuéroMm |(pusznonoruu
WHAUBHAYaTbHBIX |« Todka poctay
UHTEPECOB, bubinoreka
CIOCOOHOCTEH, [HOK
JOCTHKEHUI https://m.edsoo.r
u/7f41c292
POIII
Obmen 9 neMmoHcTpupoBath |[{udposas
BEIIECTB H HaBBIKH mabopaTopHst 1Mo
IpeBpaleHe HaOII0ICHUH, Ouosioruy,
SHEpPIrHuH B HaKOTUICHHS HKOJIOTHUH,
KJIETKE ¢axToB, (buznonoruu
OCMBICIIeHHs oTbITa [« Touka pocTa»
B sh.edu.ru
ecrecTBeHHOHay4Ho|infourok.ru
il u rymanutapHo [POIII

00acTax
IMO3HAHU,
HUCCIIEI0BATEILCKON
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JCATCIIBHOCTH

7 |HacnemcrBenna| 9 0,5 BBIPAXKATh [{udposas
s M”HpOpMaLUs OCO3HAHHYIO maGopaTopHsi 1Mo
U peann3anus TOTOBHOCTb K Ouosioruy,
e€ B KIICTKE HOJTYYCHUIO HKOJIOTHUH,
npodeccnoHaNBHOT (PU3HOTOTHH
0 oOpa3zoBanus, kK [«Touka pocta»
HETPEPHIBHOMY sh.edu.ru
00pa30BaHHIO B infourok.ru
TeyeHue ku3Hu kak PO
YCIIOBHIO YCIICITHOM|
npodeccrnoHaIbHOM
U 00IIeCTBEHHOM
JeSITeTbHOCTH
8 | XuzHeHnslit 6 1 o0manarpb [{udposas
UK KJICTKH NPEICTAaBICHUEM O [1abopaTopus 1o
COBPEMEHHOI OHoJIoTHH,
HAYYHOH KapTHHE PKOJIOTHH,
MHpa, TOCTHKEHUX|(pr3nonorun
HayKd U TexHUKH |« Todka pocTta»
POIII
9 | Crpoenue u 17 1.5 BbIpaXarb [{udposas
GbyHKIMK NIO3HABATEJIbHBIC  [1abopaTopus 1o
OpPTraHu3MOB MHTEPECHI B Pa3HBIX [OMOJIOTHH,
peaMETHBIX HKOJIOTUH,
o0racTsx ¢ y4éroM ((pU3HOIOTHH
UHIUBUAYATbHBIX [« Toduka pocTa»
WHTEPECOB, foxford.ru
CIIOCOOHOCTEH, infourok.ru
JOCTHKEHUI
10 | Pa3mMHOXeHUE 8 1 nemoHcTpupoBath [[{udposas
U pa3BHUTHE HaBBIKH mabopaTopHs 1o
OpraHU3MOB HaOJIIOICHUH, 01OJIOTHH,
HAKOIIJICHUS HKOJIOTUH,
(akToB, (bu3nonoruu
ocmbIcnenus ombita [« Touka pocta»
B sh.edu.ru
ectecTBeHHOHay4Ho|uchi.ru
i u rymanutapuoii [foxford.ru
obmacTsax infourok.ru
TIO3HAHU4, POIII
HCCIIEA0BATEIBCKOU
JeSITeITbHOCTH
11 | Teneruxa — 2 0,5 BBIPAXKaTh [{udpoas
HayKa o OCO3HAHHYIO imaGopaTopus 1Mo
HACIIEICTBEHHO TOTOBHOCTH K Onoiorny,
CTH U MOJTyYEHHIO HKOJIOTUH,
U3MEHYMBOCTH npodeccnoHanbHOT [(PU3HOTOTHI
OpPTraHu3MOB o oOpaszoBanus, Kk |«Touka pocta»
HEMPEPHIBHOMY sh.edu.ru
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00pa3zoBaHHIO B
TEYCHHE KU3HU KaK
YCIIOBHIO YCIICITHOM|

infourok.ru
POIII

npodeccrnoHaIbHOM
1 00lIeCTBEHHON
JeSITeIbHOCTH
12 |3akonomepuoc| 10 1 o0anath [{udposas
TH MPEJICTABICHHEM O [1ab0opaTOpHsI 1O
HACJIEICTBEHHO COBPEMEHHOM Ouosioruy,
CTH HAY4YHOW KapTUHE PKOJIOTHH,
MUPa, TOCTHKCHUSX|(DU3HOTOTHH
HAyKH U TeXHUKH, |[«Todka poctay
apryMeHTHpoBaHHO bubinoreka
BbIpaXKaTh LHOK
MMOHUMaHHE https://m.edsoo.
3HaveHus Hayku B ru/7f41c292
KU3HU
pOCCHICKOTO
oOuiecTBa
13 |3akonomepHoc| 6 0,5 0,5 BBIPAXKATh [{udposas
TH Mo3HaBaTelIbHBIC  [Ta0OpaTOPHSI MO
U3MECHUYUBOCTH WHTEPECHI B PA3HBIX [OMOJIOTHH,
MPEIMETHBIX HKOJIOTHUH,
obmactsx ¢ yuérom |[puszmonorun
WHAMBHIYalbHBIX |« Todka poctay
HUHTEPECOB, bubnnoreka
CIOCOOHOCTEH, I[HOK
JOCTHOKEHHIH https://m.edsoo.r
u/7f41c292
POIII
14 I'enetuka 3 0,5 nemoHcTpupoBath [[{udposas
YeloBeKa HaBBIKU maboparopusi 1o
HaOJIIOICHUH, 01OJIOTHH,
HaKOIUICHUS HKOJIOTHH,
(akToB, (bu3noNI0ruu
ocMbIciieHus onbiTa K Touka pocTta»
B sh.edu.ru
ecrectBeHHOHay4Ho|infourok.ru
i 1 rymanutapaon [POII
obmacTsax
TTO3HAHUS,
HCCIIEN0BATEIBCKOU
JeSITeTbHOCTH
15 Cenexuus 4 0,5 1 BBIPAXKaTh [{udpoas
OpPTaHU3MOB OCO3HAaHHYIO maGopaTopus 1Mo
TOTOBHOCTH K OMOJIOTHH,
MOJTY4ECHHUIO PKOJIOTHH,
npodecCuOHAITBHOT (hU3HOTIOTUN
0 obpazoBanus, kK («Touka pocta»
HEMPEPHIBHOMY sh.edu.ru
00pa3oBaHMIO B infourok.ru
Te4YeHue X13HU Kak [POII
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YCJIOBHIO YCIIEITHOM
npodeccroHanbHOM
U 00IIeCTBEHHOI
JeSITeIbHOCTH
16 |buotexnonorus; 4 0,5 1 o0manarpb Ludposas
u IpEJICTaBICHUEM O [1abopaTopus MO
CHHTETHYECKas COBPEMEHHOM Ouosioruy,
ouonorus HAYyYHOU KapTUHE PKOJIOTUH,
MUDA, TOCTHKEHUAX|(Ppru3nonorun
HaykH ¥ TexHuku («Touka pocta»
POIII
17 | PesepBHOe 1
BpeMsi
NUTOTI'O 102 5 9 2
11 KUIIACC
Ne | HaumeHnoBaHue [Tpaktuueclaboparop- [Koutpons- | Bocnurarensusiii [LIOP
/1 paszena Bcero KM€  |Hbl€ pabOThI [HbIE paOOTHI | ACTIEKT
4acoB | paboOThI
1 | 3apoxnenue u 4 BBIPAXKAaTh Hudposas
pa3BuTHE MO3HaBaTeNbHbIE | JabopaTopus
SBOJIIOIIMOHHBI MHTEPECHI B 1o Guosnoruwy,
X pasHBIX 9KOJIOTHH,
MIPEJCTaBICHUN HPEeIMETHBIX ¢duznonoruu
B OMOJIOTHU obnacTax ¢ «Touka pocta»
yuéTom foxford.ru
uHauBHAyanbHbIX | infourok.ru
MHTEPECOB,
CIIOCOOHOCTEH,
JOCTHKCHUI
2 | Mukpossomon| 14 2 nemMoHcTpupoBats | [udposas
us u eé HAaBBIKU naboparopus
pe3yJbTaTh HaOI0ICHUH, no 6uonorumy,
HaAKOTLICHHS 9KOJIOTHH,
¢axToB, ¢buznonoruu
OCMBICTICHHS «Touka poctay
OTIbITa B bubnuotexa
ectectBeHHOHay4 | [[OK
HOU U https://m.edsoo
TYMaHUTapHOK Tu/7f4lcc74
o0macTsx
MO3HAHUS,
MCCIIEI0BATEIBCKO
A IeITeTbHOCTH
3 | MakpoaBomror| 6 MIPUMEHSITh Hudposas
usi u eé 3HAHUS nabopaTopus
pe3yJIbTaThl €CTECTBEHHBIX U | IO OMoJOTHuH,
COLIMAJIbHBIX HAYK | 9KOJIOTHH,
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JUTSL pa3yMHOT0,

busnomorNN

OepeKIMBOTO «Touka
MPUPOIONOIL30Ba | POCTa»
HUS B OBITY, bubnuotexa
00II[eCTBEHHOM LHOK
MPOCTPAHCTBE https://m.edso
0.ru/7f41cc74
PoOII
[Ipoucxoxnenn 15 1 0,5 BBIPAKATh Hudposas
€ U pa3BUTHE OCO3HAHHYIO nabopaTopus 1o
KHU3HU Ha TOTOBHOCTb K Ouosoruu,
3emiie IIOJTy4YEHUIO 9KOJIOTHH,
POeCCHOHAIBHO | (PU3HOJIOTHH
ro oOpazoBanmus, K | «Touka pocta»
HEMPEPHIBHOMY sh.edu.ru
00pa3oBaHUIO B infourok.ru
TEUEHUE KU3HU PoII
KaK yCIIOBHIO
YCHEIIHOU
npodeccuoHalbHO
nu
00LIECTBEHHOMI
JIESITEIbHOCTH
[Tpoucxoxnaenyn 10 0,5 0,5 BBIpA)KATh
€ YeII0BeKa — no3HaBarenbHbie  [L{udposas
aHTPOIIOTeHEe3 UHTEPECHI B imabopaTopusl 1Mo
pa3HbIX OMOJIOTHH,
IPEIMETHBIX HKOJIOTUH,
obnacTsx ¢ (dbuzHoIOTHH
y4ETOM «Touka pocra»
uHauBHayanbHbIX [foxford.ru
UHTEPECOB, infourok.ru
CIIOCOOHOCTEH,
JOCTHKCHUI
Okonorus — 3 0.5 JEMOHCTPUPOBATh IMudposa
HayKa o HaBBIKH 5T Taboparopust
B3aMMOOTHOIIIE HaOI0ICHUH, 1o GMOJI0ruy,
HUSX HaAKOTUICHHS HKOJIOTHUH,
OpPraHU3MOB U ¢axToB, (buznonorun
HaJIOpTaHu3MEH OCMBICTICHHS «Touka poctay
HBIX CUCTEM C OTIbITA B bubimoreka
OKpYXaroIIei ectectBeHHOHayu [[{OK
cpenoit HOM U https://m.edsoo.r
rymanuTapHoit  u/7f4lcc74
o0macTsx
MO3HAHUS,
MCCIIEI0BATEIBCKO
A IeITeTbHOCTH
OpraausMsl u 9 1.5 MIPUMEHSATH Hudposas
cpena oOuTaHus 3HAHUSA nabopaTopus

€CTCCTBCHHBIX U

10 OMOJIOTHH,
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COLMABHBIX HAYK | SKOJIOTHH,
JUTSL pa3yMHOTO, ¢busnonoruu
OepeKITMBOTO «Touka
IIPUPOJIOTIONB30BA | POCTa»
HUSA B OBITY, bubnuoteka
00IIeCTBEHHOM HOK
IIPOCTPAHCTBE https://m.edso
0.ru/7f41cc74
POIII
8 Dkonorus 9 0.5 BBIPaXKaTh [Mudposas
BUJIOB U OCO3HAHHYIO 1abopaTopus 1o
MOy TSI TOTOBHOCTb K Ouosorum,
MOy YCHHUIO 9KOJIOTHUH,
poecCHOHANBHO | (PU3HOIOTHH
ro oopasoBanus, Kk | «Touka pocTa»
HETPEPHIBHOMY sh.edu.ru
00pa30BaHUIO B infourok.ru
TEUCHHE )KU3HU PoII
KaK YCIIOBHIO
YCIEIIHOU
poeCCUOHATIHLHO
" u
00111eCTBEHHOHI
JIESITSIIBHOCTH
9 Dkonorus 12 0.5 BBIpa)KaTh
COOOIIECTB. no3HaBatenbHble  [[ludposas
DKOJIOrH4ecKue MHTEPECHI B nmaboparopust 1o
CUCTEMBI pa3HbIX OHOJIOTHH,
MIPEIMETHBIX PKOJIOTHH,
obmacTsx ¢ (bu3noIOrHH
Y4ETOM «Touka pocra»
urauBHayanpHbix [foxford.ru
MHTEPECOB, infourok.ru
CIIOCOOHOCTEH,
JIOCTUKEHHI
10 buocdepa — 6 JIEMOHCTPUPOBATH Hudpora
riobanpHas HAaBBIKU 1 Taboparopus
JKOCHCTEMA HaOIIOICHUH, Mo OMOJIOTHH,
HAKOTUICHUS PKOJIOTHH,
¢bakToB, buznonoruu
OCMBICJICHUS «Touka pocta»
OnbITa B bubnnoreka
ecrectBeHHOHayu |[[{OK
HOI 1 https://m.edsoo.r
rymanutapuoit  U/7f4lcc74
obnacTsax
MO3HAHUS,
MCCIIEIOBATEIIHCKO
U IeATeIbHOCTHU
11 Yenosek u 6 MIPUMEHSATH [udposas
OKpYy Karomast 3HAHUS nabopaTopus
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cpena €CTECTBEHHBIX U | 110 OMoOJIOTHUH,
COLIMANIbHBIX HAYK | 9KOJIOTUH,
JUTSL pa3yMHOT0, ¢buznonoruu
OepeKIMBOTO «Touka
MPUPOIONOIB30BA | POCTa»
HUS B OBITY, bubnuotexa
00II[eCTBEHHOM LHOK
MIPOCTPAHCTBE https://m.edso
0.ru/7f41cc74
POIII
12 PeszepBHoE 8 BBIPAKATh Hudposas
BpeMs OCO3HAHHYIO nabopaTopus 1o
TOTOBHOCTb K Ouosoruu,
MOy YCHHUIO HKOJIOTHH,
POeCCUOHAIBHO | (PU3HOJIOTHH
ro oopazoBanwus, K | «Touka pocta»
HEMPEPHIBHOMY sh.edu.ru
00pa3oBaHUIO B infourok.ru
TEUEHUE KU3HU POl
KaK yCIIOBHIO
YCHEIIHOU
podheccuoHaNBHO
nu
00LIECTBEHHOMI
JIESITEIIbHOCTH
NUTOT'O 102 2 5,5
5. IHOYPOYHOE INIJNTAHUPOBAHHE
10 KJIACC
Ne | HanmeHoBanue Tema ypoxka Kon-Bo [Hara Koppektupos
paszznena 9acoB | 1ran daxt Ka
Buosorusi kak Hayka 1
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buonorus xak
KOMILIEKCHAsl HayKa U Kak
9acTh COBPEMEHHOTO
o0111ecTBa

KuBble cucTeMbI B
MX U3y4eHHe

JKuBrle cucTeMBI U UX
CBOMCTBA

YpoBHEBas opraHnusanus
JKHUBBIX CUCTEM

lbuoJiorusi KJ1eTKu

HcTopust OTKpBITHS U
W3Y4YEHUS KIIETKH.
Knerounas reopust

MeTo 161 MOJIEKYJISIPHON U
KJIETOYHOU OMoJoruu.
Ipaxmuyeckas paboma
«HM3y4enne MeTon0B
KJIETOYHOM OMOJIOTHUU
(xpomarorpadus,
anekTpodopes,
muddepeHIraTBEHOS
neHTpudyrupoBaHue,
[TLP)»

XumMuueckas
OpraHu3anus
KJETKH

10

XMUMHUYECKUHN COCTaAB
KJIETKHA

MuHepanbHbI€ BEIECTBA
KIIETKH, UX
Ouosoruyeckas pojib

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
Jlabopamopnas paboma
«O0bHapyxeHue OEIKOB C
MOMOIIBIO Ka4eCTBEHHBIX
peakuuin» «Touka pocTay

CBoiicTBa,
KJ1accupuKauus u
byHKIIMN O0EIKOB

10

OpraHuyecKkue BemecTBa
KJIETKH — YTJIEBOJIbI

11

OpraHuyeckue BelecTBa
KJIETKH — JIMIIUBI

12

Hyk/ienHOBBIE KUCITOTHI.
JIHK u PHK.
Jlabopamopnas paboma
«Uccnenosanue
HYKJICHHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHU3MOBY
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«Touka pocra»

13

Crtpoenue u GyHKINHA
ATO®. [Ipyrue
HYKJI€03uATpH(OChaThI
(HTD)

14

CexBenupoanue JIHK.
MeTo1pI TEHOMUKHU,
TPAaHCKPUIITOMUKH,
MIPOTEOMUKH

15

Metobl CTPYKTYpHOM
ounosoruu

Crtpoenue u
(QYHKIUH KJIETKH

16

THbe! KIETOK.
IIpokapuornueckas
KJIETKA

17

Crpoenue
AYKAPUOTUYECKOHN KIIETKHU.
Ipaxmuyeckas paboma
«HM3y4eHne cBONUCTB
KJIETOYHOM MEMOpaHbD»

18

IToBepXHOCTHBINM anmapar
KIIETKU

19

OnHomMeMOpaHHBIE
OpraHOUJIbI KIETKH.
Ilpakxmuueckasa paboma
«HM3yuenune nBUKEHUS
LUTOIJIa3MbI B
PaCTUTENBHBIX KIETKAX»
«Touka poctay

20

[ToryaBTOHOMHBIE
OpPTaHOUIBI KIICTKH:
MUTOXOHJIPHH, TITACTUIBL.
Jlabopamopuas paboma
«HccnenoBanue
TUTa3MOJIN3a U
JETUIa3MOJIn3a B
PaCTHTEIBHBIX KICTKAX)
«Touka pocta»

21

HememOpanHsbie
OpraHoubl KIETKU

22

CtpoeHue u GyHKINH
aapa

23

CpaBHuUTENbHAS
XapaKTepUCTHUKA KIIETOK
syKapuoT. Jlabopamophas
paboma «3yuenne
CTPOCHUS KIIETOK
Pa3INYHBIX OPTaHU3MOBY
«Touka poctay

O0MeH BelIecTB "
npeBpanieHne

49




JHCPIruM B KJICTKE

24

AccuMmianusa u
JUCCUMUIISALINASL — JIBE
CTOPOHBI MeTaboIN3Ma.
Tunsl 0OMeHa BEIIeCTB.
Jlabopamopuas paboma
«3yuyenune
KaTaJIuTUYECKOMN
AKTUBHOCTH (pEPMEHTOB
(Ha mpuMepe amuIIa3bl WK
Karasnasbl)» «Touka
pocTay

25

DepMEHTATUBHBIN
XapakTep peakluii
KJIETOYHOT'O METaboI13Ma.
Jlabopamopuas paboma
«M3yuenue
(bepMEeHTaTUBHOTO
paclLeIIeHHsl IepoKCcUIa
BOJIOPOJIa B PACTUTEIbHBIX
Y KUBOTHBIX KJIETKAX»
«Touka pocta»

26

benku-akTuBaTOpHI U
OCIIKU-MHTHOUTOPBI

27

ABTOTPO(DHBIN THIT
oOMeHa BellecTB

28

dorocunTe’

29

XeMOCHHTE3.
Jlabopamopuas paboma
«CpaBHEHME MTPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

30

AHa’poOHBIE OPraHU3MBI.
Bupl 6poxenusi.
Jlabopamopnas paboma
«CpaBHEHHE POLIECCOB
OpOXKEeHUS U IbIXaHHSD)

31

AspoOHBIE OPraHU3MBI.
Oransl 2HEPreTHYECKOro
oOMeHa

32

OHeprusi MEMOPaHHOTO
rpaJiieHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Hacnencresennas
uHpopmanus
peanu3anusi  eé
KJIeTKe

u
B

33

Peaxiinu MaTpU4IHOTO
CHHTEC3a

34

Tpanckpunuus —
MatpuuHblid cuHTe3 PHK
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35

TpaHcasuus u e€ ranbl

36

Konunposanue
aMHUHOKHCIIOT. Poib
pubOCOM B OMOCHHTE3E
Oenka

37

Opranuzanus reHoma y
IIPOKAPUOTA U IYKAPUOT

38

MonekymnspHbie
MEXaHU3MbI SKCIIPECCUU
T'€HOB Y 9yKapHoTa

39

Bupycel — HEkIeTOUHbIE
(hOpMBI KU3HH U
00JMraTHbIe apa3uThl.
IIpaxmuueckasa paboma
«Co3nanue Mmozenu
BUpYCa»

40

BupycHsie 3a60eBaHus
YEJIOBEKA, KUBOTHBIX,
pacTeHui

41

Hanorexuosornu B
OHMOJIOrMH U MEIULINHE

Ku3HeHHBIA HUKJI
KJIETKH

42

JKn3HEHHBIN UK KIIETKU.
Marpuunsiii cuates JJHK

43

XPpOMOCOMBI.
Jlabopamopnas paboma
«M3ydyenne XxpoMocoM Ha
TOTOBBIX
MUKpOIpenaparax»
«Touka pocta»

44

Jlenenve KJIeTKH — MHUTO3

45

Tumsl KIETOK.
Kaprokunes n quTokuHes.
Jlabopamopnas paboma
«Ha0mronenne Mmurosa B
KJIETKaX KOHYHMKa
KOpeIka jJyka (Ha
TOTOBBIX
MUKpOTpenaparax)»
«Touka pocta»

46

Perynﬂum{ KHN3HCHHOI'O
OMKJIa KJIICTOK

47

Koumponvnas paboma Nel
no meme: « CmpykmypHoie
U yHKYUOHAIbHYLIE
OCHOBbL JHCUSHUY
Ilooecomoska k EI'D

CtpoeHue u

GyHxuun
OPraHu3MoOB

17

48

OpranusM Kak eIuHOe
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OCJI0C

49 TkaHu pacTeHUi. 1
Jlabopamopuas paboma
«M3yuenue TkaHen
pactenuin» «Todka pocra»

50 TkaHU )KUBOTHBIX U 1
yesoBeka. Jlabopamopras
paboma «V13ydenue
TKaHEW JKUBOTHBIX)

«Touka pocray

o1 Opransl. Cucremsl 1
opraHoB. JlabopamopHas
paboma «3yuenne
OPraHOB IIBETKOBOT'O
pacTeHus»

52 Onopa Tena opraHu3MoB 1

53 JIBI>KEHME OpraHu3MOB 1

54 IIuTaHue OpraHu3MoB 1

55 [TuTanne MO3BOHOYHBIX 1
KUBOTHBIX.

[TumeBapurenpHast
CHCTEMa YeJIOBEKa

56 JIpIxaHue opraHu3MoB 1

57 JpIxaHue mo3BOHOYHBIX 1
KMBOTHBIX M YEJIOBEKa

58 TpaHcmopT BemecTB y 1
OpPIraHU3MOB

59 KpoBenocHas cucrema 1
MO3BOHOYHBIX KUBOTHBIX
U YeJOBEKa

60 Belenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NmmyHHast cuctema 1
4eJI0BeKa

63 PaznpaxumocTts u 1
PEeryJIsilysl y OpraHu3MoB

64 ['ymopanbHast perysius 1
Y 3HJIOKpUHHAs cHcTeMa
KMBOTHBIX U YEIOBEKA

Pa3mHoxeHHEe 8
pa3BUTHE
OPraHHu3MOB

65 ®opMBI pa3MHOKECHHUS 1
OpPraHu3MOB

66 [TonoBOE pa3sMHOKEHHE 1

67 Meiios 1

68 ["ameTorenes. 1

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Jlabopamopuas paboma
«3y4yenue crpoeHus
MOJIOBBIX KJIETOK Ha
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TOTOBBIX
MUKpOIpenaparax»
«Touka pocTay

69

NunuBunyansHOE
pa3BUTHE OPTraHU3MOB —
OHTOI'€HE3

70

3akiaaka OpraHoB U
TKaHEW U3 3apO/IbIIIEBBIX
JIMCTKOB

71

Poct u pazButue
KUBOTHBIX.
Jlabopamopuas paboma
«BpIsIBIEHUE IPU3HAKOB
CXOZICTBA 3apO/bIIIen
MMO3BOHOYHBIX YKHUBOTHBIX)

72

Pa3zmHOXeHMe 1 pa3BUTHE
pacrenuii. JlabopaTopHas
pabota «CtpoeHue
OpraHOB Pa3MHOXKCHHS
BBICIIUX PACTCHUID

I'eneTuka — Hayka o
HACJIECTBEHHOCTH 1
H3MEHYMBOCTH
OpPraHM3MOB

73

Hcropus ctaHOBIICHUS U
pa3BUTHUA T€HETUKHU KaK
HayKH

74

OCHOBHBIC TIOHSTHS K
CUMBOJIbI T€HETHKH.
Jlabopamopuas paboma
«/Ipozouna xak 00beKT
TCHETHUYECKUX
HCCIICTOBAHUI»

3aKkoHOMepHOCTH
HACJIeACTBEHHOCTH

10

75

3aKOHOMEPHOCTH
HacJeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpelBaHHE.
Ipakmuueckasn paboma
"N3y4yeHue pe3ypTaToB
MOHOTHOPUIHOTO
CKpEIBaHUS Y
Jp0o30¢uIH"

76

[TuTomOrN4ecKnue OCHOBBI
MOHOTHOPUIHOTO
CKpEIMBAHHUS

77

AHanmuzupyoiiee
ckpeuuBanue. Hermonnoe
JOMHUHHPOBAHUC

78

Jurubpunnoe
CKpEIIMBaHHE.
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Ilpakxmuueckas paboma
«3yueHue pe3ynbTaToB
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
JPO30(HITBD»

79

LuTomornyeckme OCHOBBI
JTUTUOPUTHOTO
CKpCITUBAHMS

80

CuemieHuoe
HACJICIOBAHKUE NTPU3HAKOB

81

XpOMOCOMHasI TEOpUS
HACJIEICTBEHHOCTH

82

I'eneTuka nona

83

I'enoTnm kak OCeJao0CTHAaA
CHCTEMA

84

['eneTnyeckuii KOHTPOJIb
pa3BUTHUS paCTEHUH,
JKMBOTHBIX M YEJIOBEKA

3akoHOMepHOCTH
H3MEHYHBOCTH

85

N3meHuUnBOCTH
MPU3HAKOB. Buibl
U3MEHYUBOCTU

86

MoaudukanronHas
M3MEHYUBOCTH

87

BapuauuoHHbli psg u
BapHallOHHAs KpUBasl.
Jlabopamopuas paboma
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
M3MEHYUBOCTH.
ITocTpoenue
BapHAallIOHHOTO psAJa U
BAapUALIMOHHOM KPUBO»

88

I'emorunmueckas
U3MEHUYMBOCTD.
Komb6unatusHas
N3MEHUMBOCTH

89

MyTtanmonnas
WU3MEHUYUBOCTb.
Ipakxmuueckasa paboma
«MyTaruu y 1p0o30QHisl
(Ha TOTOBBIX
MHUKpOIpenaparax)»
«Touka poctay

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO IpoIiecca.
OnureHeTuka u
AIUTCHOMHKA

I'eneTHKAa Yes10BEeKa

91

I'eneTuka ueoBeka.
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Ilpakmuueckas paboma
«CocTaBiIeHHE U aHAJIN3
POAOCIIOBHOM

92

MeToapl MeTUIIUHCKON
T€HETUKU

93

3HaueHne MEIUIITHCKON
T'€HETUKHU B
MPEAOTBPAIIEHUN U
JIEYEHU U T€HETHYECKUX
3a00JIeBaHNH YeIOBEKa

Cenekuus
OPraHu3MoOB

94

OCHOBHBbIE TOHATHS
cenekuuu. Jlabopamophas
paboma «V3yuenune
COPTOB KYJIbTYPHBIX
pacTeHuM U IOpoa
JIOMAIIIHUX XKHBOTHBIX)»

95

Metobl CENneKIIMOHHON
paboThl. Jlabopamopras
paboma «3yuenune
METOJIOB CETEKLINU
pacTeHUN»

96

JlocTukeHus CeJIeKIIUU
pacTeHUH U KUBOTHBIX.
Ilpaxmuueckas paboma
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHnue, U3y4eHue u
UCIIOJIb30BaHUE
TeHETHYECKUX PECYPCOB

Buorexnogorns
CHHTEeTHYEeCKAs
onoJiorus

H

98

BI/IOTCXHOJ’IOFI/IH KakK HaYKa
U O0Tpaciib IPOU3BOJICTBA.
Ipaxmuuecxas paboma
«3yuenue 0ObEKTOB
OMOTEXHOJIOTHI

99

OcCHOBHbIE HaIIPABJICHUS
CHUHTETHYECKOU ONOJIOTUHN

100

XpOMOCOMHAs U TEHHAas
WHXXEHEPUSI.
MeaunuHCcKE
OMOTEXHOJIOTHH

101

Koumponvuas paboma No2
no meme: «Opeanusmy»
Iloozomosxa k EI'D

102

PesepBHBIiT ypOK.
[ToBTOpenwue, 06001IEeHNE,
cCUCTeMaTH3aIs 3HaHui
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11 KITACC

HaunmenoBaunue
paszaena

Tema ypoxka

Komn-Bo
4acoB

Hara

IJ1aH

dakt

Koppektupos
Ka

3apoxkaeHue u
pa3BuTHe
3BOJIOIHOHHBIX
NMpeACTABJICHU B
0MO0JI0THM

OBotonnoHHas teopus Y.
JapBuna

JBHKyIIHE CUIIBI
SBOJIFOIIMH BUAOB 110 Y.

HapBuny

boprba 3a
CYILLIECTBOBaHHUE,
€CTECTBEHHBIH U
HCKYCCTBEHHbIH 0TOOp

dopMupoBaHue
CUHTETUYECKON TEOpUHU
HBOJIIOLIMU

MuKpo3BOJTIOUAS U
e€ pe3yJbTaThl

14

DTaItbl HBOIIOLUOHHOTO
nporiecca:
MUKPOIBOJIIOIHS U
MaKpOIBOJTIOIHSI

[Monmynsauus —
AJIEMEHTapHAas €AUHULIA
SBOIIOIIUU

3aKOH reHEeTUYECKOT0
paBHoBecus [x. Xapau,
B. Baitn6epra.
Jlabopamopnas paboma
«BprsBnenue
W3MEHYUBOCTU y 0co0ei
OJIHOTO BUAA»

DneMeHTapHbIe PaKTOPbI
HBOJIIOLIUU

OddexT ocHoBaTENS.
D¢ dexT OyTHUIOYHOTO
TOPJIBIIIKA

10

Murpauuu. M3onsamumn
MOy JIALIAMN:
reorpaguueckas,
Ouoyiorunueckas

11

EctectBennsIit oTO0p —
HaIpaBJsSomui GaxTop
JBOJIIOIMHU

12

[TooBo# 0TOOD

13

[TpucnocoOaeHHOCTD
OpraHu3MOB KaK
pe3yapTar
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MUKPOIBOJIOIUH.
Jlabopamopuas paboma
«M3yuenue apomopho30B
U UAM0aaNTalui y
PaCTEHUH U HKUBOTHBIX»

14

[Tpumepsi
IPUCIIOCOOIEHUN y
OpraHU3MOB:
Mopdoornueckue,
dbuznonornyeckue,
OMOXUMHYECKUE,
MOBE/ICHYECKUE.
Jlabopamopuas paboma
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
11€JIECO00PA3HOCTH

15

Bun, ero kpurepuu u
CTPYKTYDa.
Jlabopamopuas paboma
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY
KPUTEPHIO»

«Touka poctay

16

CrpykTypa BHja

17

BunoobpazoBanue kak
pe3yabTaT
MHUKPO3BOJIIOLUHU

18

CBs13b MUKPO3BOJIIOLUH U
AIUAEMHOJIOTHH

Maxkpo3Boarouus 1
eé pe3yaIbTaThI

19

MakposBosnronus.
[TaneonToNMOrNYECKHE
METO/Ibl U3YUYEHUS
SBOJIFOIIUHU

20

buoreorpagpuueckue
METO/Ibl U3yUYECHUS
HBOJIIOLIMU

21

DOMOpHOIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(OTIOTHIECKUE
METOJIbI U3YUYECHUS
IBOJTIOIUH

22

MounekyisapHo-
TE€HETUYECKHE,
OMOXUMHUYECKUE U
MaTE€MaTHYECKUE METO/IbI
U3Y4YEHUs DBOJIIOLUU

23

OO61mre 3aKOHOMEPHOCTH
SBOJIIOIIUH

24

AnanTuBHas paguanusi.
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HepaBHOMEpHOCTH TEMIIOB
HBOJIIOLIAN

IIpoucxoxnenue u
pa3sBHTHE JKH3HM HA
3emuie

15

25

Hay4nble runoressr
HpOI/ICXO)K,Z[eHI/ISI JKU3HHU Ha
3emiie

26

JlonayuHbie
IpPEICTaBICHUS O
3apOKICHUM KU3HU

27

OCHOBHBIE 3TaIbI
HEOPraHUYEeCKOMN
SBOJIFOLIUU

28

['unoTessl 3apokICHUS
JKU3HU

29

HcTopust 3eMiau 1 METOIbI
€€ U3y4eHUS.
Jlabopamopuas paboma
«HM3ydenue u onucanue
HCKOITaEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY
«Touka poctay

30

HauvanpHbIe 3Tanbl
OPraHN4YeCKOM IBOJIIOIUHU

31

OBOIIOLUS DYKAPUOT

32

OcHOBHBIE 3TaIbI
HBOJIIOIIMH PACTUTEIHLHOTO
mupa. [Ipakmuueckas
paboma «3yuenune
0coOeHHOCTEH CTpOCHHUS
pacTeHul pa3HbIX
OTJICJIOB»

33

OCHOBHBIE TAITBI
SBOJIFOLAH JKUBOTHOT'O
MUpa

34

DBOJIONHNS )KUBOTHBIX.
IIpaxmuueckas paboma
«M3y4yeHne ocoOeHHOCTEN
CTPOCHUS IMO3BOHOYHBIX
YKMBOTHBIX»

35

Pa3Butue xnu3HM Ha 3emiie
110 3paM U MepuoiaM

36

MaccoBble BBIMUPAHUS —
IKOJIOTMUECKNE KPU3UCHI
IPOILIOTro

37

CoBpeMEHHBI
HKOJIOTMYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYeCcKOT0 MHUpa

39

OCHOBHBIE
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CHUCTEMAaTUYECKHUE IPYIIIbI
OpPraHHU3MOB

IIpoucxoxnenue
YyeJIOBEeKa —
aHTpOIOreHe3

10

40

AHTpOIOJIOTHSI — HayKa O
yenoBeke. PazButue
MpEeJCTaBICHUN O
MIPOUCXOXKJICHUH YEJIOBEKA

41

MecTo yenoBeKa B
CHUCTEME OPTraHUYECKOro
mupa. Jlabopamopras
paboma «3yuenne
0COOEHHOCTEHN CTPOCHUS
CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOXKICHHEM)
«Touka pocTa»

42

JIBrKy1IMe CUIIbI
AHTPOIIOreHe3a

43

CootHomieHue
OMOJIOTMYECKUX U
COLIMAJIbHBIX (PaKTOPOB B
aHTpOIIOTreHe3e

44

OCHOBHBIE cTaanu
AHTPOIIOICHE3a

45

ITasmeoreneTnka n
[MaJIeOr€HOMUKA

46

DBONIOIHUSA COBPEMEHHOIO
4eJ0BeKa

47

YenoBeueckue pachl.
Ipakmuueckasn paboma
«3y4yenune
JKOJIOTUYECKUX
ajanTalui 4eJIoBeKay

48

MexucuunanHapHbIe
METO/Ibl aHTPOIIOJIOTUH

49

Koumponvnasa paboma Nel
no meme:
«IIpoucxoorcoenue u
paszeumue Hcu3HuU He
3emnexn Iloocomoska k EI'D

IKOJIOTHSI — HAYKA 0
B3aUMOOTHOIICHUAX
OPraHu3MoB U
HAT0pPraHu3MEeHHbIX
CHCTEM ¢
OKpY:KaKIIel cpeaoi

50

3ap0>1<z[eHHe " pa3sBUTUC
OKOJIOTHUHN

51

MeToObI YKOJIOTHH.
Jlabopamopnas paboma
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«3yyeHune meTo10B
HKOJIOTHYECKUX
UCCIIEOBAHUI

52

3HauyeHNE YKOJIOTHUECKHAX
3HAHUU JJI YeJIOBEKa

Opranusmsbl 4 cpeaa
odouTanus

53

Oxosnoruyeckune GpakTopsl

54

AlGuotnueckue GpaKkTopHhI.
CBeT Kak 3K0JIOTUYECKUI
daxrop. Jlabopamopnast
paboma «BbisaBreHue
MPUCIIOCOOICHU I
OpPraHU3MOB K BIHSHHIO
ceeray «Touka pocTay

55

AobuoTtnyeckue (HaKTopsl.
Temneparypa kak
HKOJIOTHUYECKUH (HaKTOop.
Jlabopamopuas paboma
«BbIsiBREHNE
MIPUCTIOCOOICHUI
OpPraHU3MOB K BIHSHHIO
TeMIiepatypbs» « Touka
pocTay

56

AObuoTtnyeckue (HaKTopsl.
Bnaxxnocts kak
HKOJIOTMYECKUH (aKTOop.
Jlabopamopnas paboma
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHUS»

57

Cpenpl oouTanus
OpraHU3MOB

58

buonornueckure puTMbl

59

Kuznenusie GopMmsI
OpraHu3MOB

60

buotnyeckue ¢pakTopsl

61

3HaueHne OMOTHYECKHUX
B3auUMOJICUCTBUN I
CyIIECTBOBAHUS
OPraHu3MOB B cpelie
oOHuTaHus

JKo0J10rus BUAOB 1
NONYJIALMI

62

DKOJIOTHYECKHE
XapaKTEPUCTUKH
MONYJISILIUKI

63

OcCHOBHBIE TIOKA3aTeNn
MOMYJIAINA: YACIECHHOCTD,
IJIOTHOCTh, BO3pACTHAs U
M0JIOBAsi CTPYKTypa

64

OCHOBHBIE TOKA3aTEHN

60




MOMMyJISIIHUN:
POX/IaeMOCTh, IPHPOCT,
TEMIT POCTa, CMEPTHOCTb,
MUTpAIA

65

DKOJIOTHYECKasi CTPYKTypa
MO JISIIUU

66

JlnHamMuKa nonyJisiuuy U
€€ perynsiuus

67

Kpussle pocra
YHMCIEHHOCTHU NOIYJISLHH.
KpuBble BBKUBaHUS

68

DKoJjoruyeckasi HUIIa
BUla. Jlabopamopuas
paboma
«IIpucnocobnenus cemsiH
pacTeHUii K pacceeHUIO»

69

Bun xak cucrema
NOMYJISIITAN

70

3aKOHOMEPHOCTH
MOBEICHUS 1 MUTPALIA
SKUBOTHBIX

IkoJ10TrNA
COOOIIeCTB.
IKoJIOTHYECKHE
CHCTEMbI

12

71

Co0011ecTBO OPraHu3MOB
— OHOIIEHO3

72

DKocucTemMa Kak OTKpbITast
cucreMa

73

Kpyrosopor Beniects u
IIOTOK DHEPTUH B
KOCUCTEME

74

OcCHOBHBIC TTOKa3aTeln
9KOCHCTCMbI

75

OKOJIOTUYECKUE
MTHPaMU/IBI

76

N3menenus cooOmecTs —
CYKIIECCUH

77

IIpupoIHBIE 5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEN U
OKEaHOB

78

IIpupoIHBIE S5KOCUCTEMBI.
DKocucTeMBI TyHJIp,
JIECOB, CTEIEH, TYCThIHb

79

AHTpOHOF CHHBIC
OKOCHCTCMbI

80

YpOosKOCUCTEMEI.
IIpaxmuyeckas paboma
«M3y4yeHue u onucaHue
yPOOIKOCHUCTEMBI

81

3aKOHOMEPHOCTH
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(dbopMUPOBaHHST OCHOBHBIX
B3aUMOJICUCTBUHI
OpPraHu3MOB B
IKOCUCTEMAX

82

MexaHu3Mbl BO3ACHCTBUSA
3arpsi3HEHUHN pa3HbIX
TUMIOB Ha
CyOOpTraHM3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIIIUOHHOM U
SKOCHUCTEMHOM YPOBHSX

buocdepa —
rJ100aJbHas
IKOCHCTEMA

83

buocdepa —
oOIIerIaHeTapHast
00009Ka 3emMiau

84

Yuenue B. U.
Bepnajickoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHMS
orocdepnl

86

KpyroBopoTsl BemecTs u
OMOTr€OXUMUYECKHUE
LIUKJIBI

87

3oHaBEHOCTH OHoChepHI.
OcHOBHBIE OMOMBI CYIIN

88

YcroituuBocTh Ouocdepsl

Ye10BeK n
OKpY:KaKwIas cpeaa

89

DKOJIOTUYECKHUE KPpHU3UCHI
1 X NPUIHHBI

90

Bo3zneiicTBue uenoBeka Ha
ounochepy

91

AHTpPOIIOT€HHOE
BO3JICHCTBUE Ha
pPacTUTEIBHBIN U
JKUBOTHBIN MU

92

OxpaHa npupoIbl.
OcCHOBHBIE IPUHIINTIBI
YCTOMYHMBOTO Pa3BUTHS
YEJIOBEUECTBA U IIPUPOJIBI

93

PanmonansHOE
MPUPOIONONIB30BaHUE U
COXpaHCHHE
OMOJIOTHYECKOTO
pazHooOpa3us 3emin

94

Koumponvuas paboma No2
no memam: «IKOnA02Us
coobwecms.
IKonozuveckue
cucmemwly, «buocghepa —
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2N00aIbHASL IKOCUCTIEMA Y
Toozomoeka k EI'D

Pe3eps

95

O000111eHUE 110 TEME
«Muxkpossoronus u e€
pe3yIbTAThD»Y
Iloaroroska x EI'D

96

O000111EeHUE T10 TEME
«MakponaBoonus u e€
pe3yIbTaThD»
IToaroroska x EI'D

97

O000111eHUE T10 TEME
«lIpoucxoxnenue u
pa3BUTHE )KM3HU Ha
3emiie»

IToaroroska xk EI'D

98

O06001IeHNEe IO TEME
«IIpoucxoxaenue
YyeJIOBeKa —
AHTPOIIOTCHE3)»
IToaroroska xk EI'D

99

O06001IeHrEe IO TEME
«IKonorus — HayKa o
B3aMMOOTHOIIEHUIX
OpraHU3MOBY
IToaroroska xk EI'D

100

O0o001IeH e 10 TeEME
«Opranu3msl U cpeia
o0OUTaHUS»
IToaroroska xk EI'D

101

O0o001IeH e 10 TEMe
«OKONOTHS BUIOB U
TIOITYJISALIAD)
IToaroroska k EI'D

102

O0o01IeH e TT0 TeMe
«buocdepa — rinobanpHas
SKOCHCTEMa»
IToaroroska xk EI'D

6.

IIpoBepsiemble TPeOOBaHUA K pe3y/JIbTaTaM OCBOCHHMSI OCHOBHOM
o0pa3oBartenbHoil nporpammsl 10 KIIACC

IEPEYEHB (KOAU®UKATOP) PACIHPEJIEJEHHBIX
MO KJIACCAM TITPOBEPSIEMbIX TPEBOBAHUM
K PE3YJBTATAM OCBOEHUSI OCHOBHOUM OBPA3BOBATEJHLHOMN
IMPOT'PAMMBI CPEJHET'O OFIIIETO OBPA3BOBAHUS 1
3JIEMEHTOB COJIEPKAHUS ITO BUOJIOTUH
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Kon
MIPOBEPSAEMOTO
pe3ynbraTta

IIpoBepsiemble IPEAMETHBIE PE3YIIbTaThl OCBOCHUS OCHOBHOMN
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHET0 001Iero 00pa3oBaHUS

1

CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTUHBI MUPa U HAYYHOTO MHPOBO33PCHHS; O BKIIAJC POCCUNCKHUX U
3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHHOM
IPaMOTHOCTH YeJIOBEKa JIJISl PEUICHHMS )KU3HCHHBIX 33]1a4

YMeHue pacKpbIBaTh COJIEPKaHUE OMOIOTUIECKIX TEPMUHOB U TMIOHSTHI: )KU3Hb,
KJIETKa, OPraHu3M; MeTa00JIn3M (0OOMEH BEIIECTB U MPEBPAIICHUE SHEPTUH ),
roMeocTa3 (caMOperyJsiiius), ypOBHEBAsi OpraHU3aIUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHHE (PENPOAYKITHS ), HACTIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BHTHE

YMeHue uznaratb OMOIOrnYeckue Teopuu (KJIeToYHast, XpOMOCOMHas,
MyTauuoHHas), 3akoHsl (I'. Mengens, T. Moprana, H.J. BaBunosa) u yuenus (o
LEHTpaxX MHOroo0pa3us U NPOUCXOXKAECHUS KYJIbTYpHbIX pacTenuit H.1.
BasuiioBa), onpeensats rpaHulbl HX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue B1ageTb METOAaMH HAyYHOTO ITO3HAHUS B OMOJIOTHH (HAOII0CHHE U
OIIMCaHUE KUBBIX CUCTEM, IIPOLIECCOB U ABJICHUM; OPraHU3aLus U IPOBEACHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBM)KEHUE TUTIOTE3bI; BBISIBICHUE 3aBUCUMOCTH
MEX]y UCCIIEyEeMbIMH BEITMUNHAMU, OOBSICHEHHUE MTOJTyUYEHHBIX PE3YIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IIOHATUM, TEOPUHI U 3aKOHOB; YMEHHUE J€1aTh BBIBOJIbI
Ha OCHOBaHUM IOJIyYEHHBIX PE3YJIbTaTOB)

YMeHue BeIIENITh CYIIeCTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT U
OYKapUOT, OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, 0CcO0EHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAILIEHUS] JHEPTHH B KJIETKE, (POTOCHHTE3A,
TUTACTHYECKOTO U DPHEPTeTHUECKOro 00MeHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OTLIOIOTBOPEHUS, PA3MHOXKEHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3)

YMeHue npuMeHsTh OJyYeHHbIEe 3HaHUS JUIsl 00bSCHEHUS! OMOIOTMUECKUX
MPOLIECCOB U SIBJICHUM, JIs1 IPUHATHUSA PAKTUYECKUX PELICHUHN B IIOBCEIHEBHOU
JKU3HU B LEJSIX o0ecrieueHus: 6e301MacHOCTH CBOET0 3/J0POBbS U 3/10POBbSI
OKPY’KaIOIIMX JIFOJIeH, COOI0JEHUsI HOPM IPaMOTHOTO MTOBEJIEHHS B OKPY>KatolIei
MIPUPOIHOM cpesie; MOHUMaHHe He0OXO0IMMOCTH UCIIOJIb30BAHUS JOCTUKEHHUM
COBPEMEHHOW OMOJIOTUU ¥ OMOTEXHOJIOTHH /Il PalliOHATBHOTO
MIPUPOIONIOIBb30BaHUS

VMmenune pemaTh JIEMCHTAPHBIC TCHETUYCCKUE 3a/la4Y HAa MOHO- U JII/IFI/I6pI/I)IHOC
CKpCHIMBAHUC, CICTIIICHHOC HACIICAOBAHUC, COCTABJIATH CXCMbI MOHOFHGpI/II[HOl"O
CKpCIIUMBaHUA U1 IPEACKa3aHHs HACICAOBAHUSA IIPU3HAKOB Y OpTraHU3MOB

YMeH#ne BBITOHATE Ta00paTOPHBIE U MTPAKTUIECKHE PaOOTHI, COOII0IATh MTPaBUIa
pu paboTe ¢ yueOHbBIM U J1abOpaTOPHBIM 000PYI0BAHUEM

YMeHHe KpUTUYECKH OLIEHUBATh U UHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOrMYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO [ICEBJOHAyYHbIE 3HAaHUS U3
pa3ianuHbIX UCTOYHUKOB (CMMU, HayuHO-TIONYJIIpHBIE MaTEpUalIbl); STUUECKUE
aCIIEKThl COBPEMEHHBIX UCCIIE0BAaHUM B OMOIOIUU, METULIMHE, ONOTEXHOJIOTUU
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10

YMeHue co3iaBath COOCTBEHHBIC MTUCHMEHHBIC U YCTHBIE COOOIIEHMsI, 00001as
OMoI0rNYecKyIo HH(OPMAIIUIO U3 HECKOIBKUX HCTOUHUKOB, TPAMOTHO
WCIOJIb30BATh OHATHIHBIN anmnapaT OHOJI0THN

IIpoBepsiembie 351eMeHTHI coaepxanus 10 KIIACC

Kon [IpoBepsiemMblil 2IeMEHT coaep KaHuUs
1 buonorus xak Hayka
11 buonorus - nayka o xwuBoi npupoje. Pons Ouonoruu B GOpMUPOBAHUN COBPEMEHHOMN
Hay4yHOU KapTuHbl Mupa. CrucreMa OMOJIOrM4YeCKUX HayK
1.2 Metoasl TO3HAaHUSA KUBOM Mpupoisl (HaOIIOJeHHE, SKCIEPUMEHT, OIHCAHUE,
u3MepeHue, Kiaccudukanys, MOACITNPOBAHNE, CTATHCTHIECKAss 00pa0dOTKa TaHHBIX )
2 JKuBbie cucTeMbI M X OpraHu3aIus
2.1 JXussie cucrembl (OMOCHCTEMBI) Kak IpeaMeT uzydeHus ononorun. CBoiicTBa buocucremMm
U UX pazHooOpasue
2.2 YpoBHH  oOpraHuzandd  OWOCHCTEM:  MOJEKYJISPHO-TEHETHMYECKUW,  KIJIETOUHBIH,
OpTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoCepHBIi
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH
3.1 XHAMHMYECKUH  COCTaB  KIETKM.  XHMMHMYECKHME  DJJEMEHThl:  MAaKpOXJIEMEHTHI,
MHUKpO3JeMeHThl. Bona m MuHepanbHble BemiecTBa. DYyHKIMHM BOJBI U MUHEPAIbHBIX
BeulecTB B kieTke. [loanepkanue ocMoTHUecKoro d6anaHca
3.2 benxu. CoctaB u cTpoeHHe 6enkoB. AMUHOKHCIIOTHI - MOHOMeEpHI OenkoB. Hezamenumblie
Y 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIKOBOM
MOJIEKYJbl  (TMepBUYHAS, BTOPWUYHAsl, TPETUYHAsT W UYETBEPTHYHAS CTPYKTYypa).
XuMHUeCcKue CBOMCTBA OeKOB. bruonorndyeckne GyHKIIMN OEITKOB.
®epMeHTHl - Ouosornyeckue kartanuzaropbl. CTpoeHHe (epMeHTa: aKTHBHBIA LEHTP,
cyOctpatHas crnenupuyHocts. Kodepmentsl. Butamunbl. OTinuus (EepMEHTOB OT
HEOpPraHMYECKUX KaTaJlu3aTopoB
3.3 VYrneBoapl: MoOHOcaxapuabl (TTIOKO3a, pubo3a U Ae30Kkcupudo3a), aucaxapubl
(caxapo3a, 1akT03a) U ToJMcaxapuasl (Kpaxmai, TITUKOTeH, IeJITi0i103a). buonorndyeckue
(YHKIMU YTIIEBOJIOB.
Jlununel: TpUraULepuabl, crepounsl, ¢ochonunuapl. ['mapodunsHO-TUAPOPOOHEIE
cBoiicTBa. buonormueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTJEBOAOB, OEJIKOB H
JIUTIAIOB KaK UICTOYHHUKOB SHEPTHUHU
34 Hyxneunossie kucnotel: JJHK u PHK. Hykneotnasl - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu [JHK. Ctpoenue u pynkunu PHK. AT®: ctpoenne u pyHKIUU
3.5 Huronorus - Hayka o kierke. Kinetounas teopusi. MeTo bl U3yUeHHUsI KIETOK
3.6 Krerka kak nenoctHas xuBasi cuctema. OOIue mpu3Haky KIETOK: 3aMKHYTasi Hapy KHas

MemOpaHa, moJekyisl JIHK xak renernueckwmii anmapar, CuCTeMa CHHTE3a Oenka
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3.7

Tunbl KJIETOK: SyKapuOTHYecKas U IpokapuoThdeckas. OcoOEHHOCTH CTPOEHUS
npokapruoTuueckon kieTku. Kierounas crenka Oakrepuii. CTpoeHHE dyKapHOTHUECKOU
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAs CTEHKA, TJIUKOKAIMKC, MX (DYHKIIHH.
IIna3maruyeckass MemOpaHa, ee cBoicTBa M (pyHKuuu. LluTornasma u ee opraHouzbl.
OnnomemMOpaHHbIE OPraHOMIbBl KJIETKU: 3HAoazMaruueckas cetb (JIIC), ammapar
I'onbpku, m3ocomsl. 11oayaBTOHOMHBIE OPraHOMABI KIETKU: MUTOXOHIPHH, IUIACTULBL.
[TpoucxoxxaeHne MUTOXOHAPHUI U TuiacTu. Buasl mactua. HememOpanubie opranou/isi
KJICTKH: PUOOCOMBI, KJIETOUHBIH LIEHTP, PECHUYKH, >KIYTUKH. DYHKIUM OpPraHOMOB
KJIETKHU. Brirrouenus

3.9

Snpo - perynaTopHblii HeHTp KieTku. CTpoeHue sipa: saepHas 000JI09Ka, KaproIuIa3Ma,
XPOMATHUH, APBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEIECTB B KJIETKE

>KI/I3H6I[C$ITCJH)HOCTI) KIJICTKH

4.1

OOmeH BemiecTB, WM MeTabOIM3M. AccuMwisiMs  (IUIACTUYECKUM OOMEH) U
IUCCUMWIALMS  (PHEpreTHUecKuil oOMeH) - JBe CTOPOHBI €AMHOrO mpolecca
Metabonmu3ma. Tumbl oOMeHa BemecTB: aBTOTPOMHBIA H TerepoTpodHbIi. Poib
(bepMeHTOB B 0OOMEHE BEIIECTB U MTPEBPAILEHUH SHEPIHH B KIIETKE

4.2

®orocunte3. CseroBas u TemHOBass (a3pl (oTocuHTeza. Peakuuu ¢orocuHTe3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUYEeHHE (HOTOCHHTE3a IS JKU3HH Ha 3emiie. BrusHue
YCIOBHU Cpelibl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYIolie OakTepuu. 3HaAU€HUE XEMOCHHTEe3a JUIsl JKU3HHM Ha
3emie

4.3

OHepreTnyecknii OOMEH B  KieTKe. PaciieruieHue  BEIIECTB, BBIACICHHE |
aKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. OTalbl 3HEpPreTHueckoro obOMmeHa. [ nmkonms.
bpoxenne wu ero Buabsl. KuciopogHoe OKHUCIEHME, WIM KIETOYHOE JIbIXaHUE.
O PeKTUBHOCTD HIHEPTETHUECKOTO OOMEHa

4.4

Peakiun matpuuHoro cuHTe3a. ['eHermueckas uHpopmauus u JIHK. Peanuszarmus
TFeHeTUYECKOM MHpopManuu B KiIeTKe. [eHeTHuyecknid KO U €ro CBOMCTBA.
Tpanckpunumss - wmarpuunblii cuHte3 PHK. Tpancmsamus - OuocuHTe3 Oenka.
KoaupoBanue amuHokuciot. Ponbs pubocom B OuocuHTese Oenka

4.5

Heknerounsle ¢opmbl ku3Hu - BHUpychl. Mcropust oTkpsiTusi Bupyco (.U.
WBanoBckuit). OcCOOEHHOCTH CTPOSHUS U KU3HEAEATEIbHOCTH BUPYCOB. bakrepuodaru.
bonesnn pacreHuwii, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BHUpycamMu. Bupyc
ummyHonedpuimuta denmoBeka (BUY) - Bo3Oymutens CIIWIda. Ilpodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUIN

Pa3zMmuoxeHUE U HHAUBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

Krnerounslii nukI, WiM >KU3HEHHBIM WK Kietku. MHTepdaza u mmro3. IIporeccsl,
nporekampomue B uHTepdaze. Perumkaums - peakuus MatpuuHoro cunresa JHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op - KapUOTHM. JMIIIOUIHBIA U TarUIOUAHBIN
XpoMocoMHble Habopbl. Xpomatuisl. lluTonormueckre OCHOBBI pa3MHOXKEHUS U
WHIUBUYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetku - muto3. Craguum murtosa. lIpoieccel, mpoucxoisuipe Ha pasHbIX
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CTaIUSIX MUTO3a. bHoJIornuecKknuii CMBICII MUTO3a

5.2

@opMbl  pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe M TMoyioBoe. Buasl  Gecronoro
pa3MHOXXEHHUA:  JIeJIeHHEe  HaJBO€, IIOYKOBAaHHWE OJHO- W  MHOTOKJIECTOYHBIX,
copooOpa3oBaHUe, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPraHU3MOB, €r0 3HaYEHHE JIJIs CETICKIIUU

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.
Meiio3. Cranguu Mmeiiosa. [Ipoueccsl, mpoucxoadiue Ha craausx Mmeiosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI M 3HaYEHUE Meo3a

5.4

I'ameTorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE XKeTe3bl:
CeMECHHUKM ¥ suyHUKA. OOpa3oBaHWE M Pa3BUTHUE TOJIOBBIX KIETOK - TaMeT
(cnepmaro3ouji, AMIEKIETKA) - clepMaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOCHUS
SUEKIIETOK M criepMaTo3ouioB. OrmiogoTBopenue. [laprenoreHes

5.5

NnnuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl SMOPHOHAIBHOTO PAa3BUTUS Y  IMO3BOHOYHBIX JKHUBOTHBIX: JIPOOJICHHE,
racTpyJisnus, opraHorenes. [locramOproHanbHOe pa3BuTHe. THITBI TOCTIMOPUOHATBHOTO
pa3BHTHUS: TPIMOE, HenpsiMoe (JTMYUHOYHOE). BiMsiHUE cpeibl Ha pa3BUTHE OPTaHU3MOB;
(baKTOpBI, CIIOCOOHBIC BBI3bIBATH BPOXKIICHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMECHH, CTa U
pa3BUTHSI

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

IIpenmer u 3amaum reHeTuku. Vcropus pas3BUTHs TI€HETHKM. BKiax poccHMMCKUX U
3apyOeXHBIX YUYEHBIX B Pa3BUTHE N€HETHUKU. MeToabl T€HETUKH (THOPUA0IOTHYECKUM,
LIUTOr€HETHYECKUH, MOJIEKYJIApHO-TeHETUYeCKUii). OCHOBHbBIE I'€HETHUYECKUE TOHSTHUS.
I'eHeTn4eckas CMMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKPELIMBAaHUN

6.2

3aKOHOMEPHOCTH  HACJCNOBaHWS  TPHU3HAKOB, yCTaHOBJICHHBIe [. MeHenem.
MonorubpuaHoe cKpelmmBaHue. 3aKOH eAMHOo00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[TpaBwio qOMHHUPOBaHMS. 3aKOH PACIISIUICHHS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMer.
[TonHOE U HEMOIHOE TOMHUHUPOBAHHE.

JluruOpugHoe  CKpelMBaHHWE. 3aKOH HE3aBUCHUMOTO  HACJICJOBAHHS  MPU3HAKOB.
[{uToreHeT4eckne  OCHOBBI  JUTHOPUHOTO  CKpEIIMBaHUSA.  AHaTU3UpYIOIee
CKpemuBaHue. VIcrmonp30BaHUE aHAIM3UPYIOMIETO CKPEIIUBAHUS IS ONPEICTICHIS
FeHOTHIIa 0CO0H

6.3

CueryieHHOe HaclieJjoBaHue TMpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJeIOBaHWIO TEeHOB. HapylieHue crerneHus TeHOB B pe3yibTaTe KPOCCHHTOBEpA.
XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka mona. XpoMOCOMHOE OMpeEETIECHUE MoJa. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe U rereporaMeTHbie Opranu3Mbl. HacnegoBanue npu3HaKkoB, CLIETNIEHHBIX
C TIOJIOM

6.4

N3menunBOoCTh. BuABI M3MEHUMBOCTH: HEHACJIEACTBEHHAss M HAaCIEACTBEHHasd. Poub
cpeabl B HEHACIEICTBEHHOM W3MEHUMBOCTU. XapaKTepUCTHKa MOAM(PHUKAIMOHHOM
W3MEHYMBOCTH. BapwanMoHHBIM psx W BapualMoHHas KpuBas. Hopma peaknnn
npu3Haka. KonnuecTBEHHbIE M KaueCTBEHHBIE IPU3HAKKU M UX HOpMa peakuuu. CBoMCTBa
MOIU(PHUKAITIOHHON U3MEHUYNBOCTH

6.5

HaCJIe[[CTBCHHaH, WK TCHOTUIINYCCKAA, U3BMCHUYHUBOCTD. KoMOunaTuBHast H3MEHUYNBOCTD.
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Meii03 ¥ MONOBOI MpPOIECC - OCHOBA KOMOMHATHBHON W3MEHUYMBOCTH. MyTallMOHHAs
M3MEHYMBOCTh. Knaccudukarus MyTaluii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa
NpUYMHB  MyTanwii. MyTtareHHbple (akToOpbl. 3aKOH TOMOJOTHYECKUX PSJIOB B
HacJiencTBeHHor n3MenunBoctd H.M. BaBunosa

6.6

I'eneruxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TCHEAJIOTUYCCKUH, ONU3HEIOBBINA, IUTOTCHETHUECKHU, OMOXUMUYECKHMI, MOJICKYJISIPHO-
TeHETUYCCKHIA. CoBpemeHHoOe omnpezeeHue TeHOTHIIA: IMOJTHOTCHOMHOE
CEKBCHUPOBAHME, TICHOTUIIMPOBAaHHE, B TOM uuciae ¢ nomoupro III[P-ananusa.
Hacnencreennsle 3a00IeBaHUs YelIOBEKa: TeHHBIC 00JIC3HH, 00JIC3HU C HACJICICTBEHHOM
MPEAPACIION0KEHHOCThIO, XPOMOCOMHBIE Oo0sne3nn. ComMaTH4YeCKMe W T'e€HEPATUBHBIC
myTaruu. [lpuHOHMIBL 370poBOrO OOpa3a >KM3HU, JMATHOCTHKHA, NPOOUIAKTHKUA |
JIeYCHUS] TEHETUYECKUX OoJie3Hel. MeaMKO-TeHeTHUYEeCKOE KOHCYJIbTUPOBAaHUE. 3HAUCHUE
MEJIUIIMHCKOW TEHETHKH B TMPEJOTBPAIICHUHM M JICUCHUHM TEHETUYECKHX 3a00JIeBaHUMA
YyeJioBeKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak HayKa M Ipolecc. 3apoKIeHUE CeleKUnU U qomectukauus. Yuenne H.U.
BasusioBa o 1ieHTpax MpOMCXOXKACHHUS U MHOTO0OOpasus KyJbTypHBIX pacTeHui. LleHTphl
MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM

7.2

CoBpeMEHHBIC METOJIbI CENCKIIMK. MacCOBbI M MHIUBUAYAIbHBIA OTOOPBI B CEICKIHH
pacTeHmii W >KUBOTHBIX. OIleHKa 3KCTepbepa. BIM3KOPOJICTBEHHOE CKPEIIMBAaHUE -
uHOpuuHr. Yncras nuaus. CkpeuiBaHue YUCTHIX JUHHUH. ['eTeposuc, wnu rubpuaHas
cwia. HeponcTBeHHoe ckpemuBanue - ayrOpumuar. OTmaneHHas THOpuauM3anus U ee
ycriexu. ICKyCCTBEHHBIN MyTareHe3 U MOJy4YeHHUEe MOJIUILIONI0B. JJOCTHKEHHUS CENEKITUM
paCTeHI/II\/JI, JKMBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKeHepus. OTambl CO3JaHUS
pexomOunantHOW JIHK w© TpaHcreHHelx opranu3moB. KierouHas MHXeEHepHs.
Kierounsle KynbTypbl. MHUKpPOKIOHAIBHOE pa3MHOKEHHE pacTeHuil. KinoHupoBaHwue
BBICOKOIIPOJYKTUBHBIX ~ CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
stnaeckue mnpodnemsl. 'MO - reHeTnyecku MOIU(ULIMPOBAHHBIE OPraHU3MBbI

IIpoBepsiemble TPeOOBaHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOM
oOpasoBareabHoil nporpammsl 11 KITACCA

Kon

HpOBCpHCMHC MNPEAMCETHBIC PC3YJIbTATBI OCBOCHUA OCHOBHOM O6p2[30B8.T€J'IBHOI>i

MIPOBEPSIEMOTO MIPOTrpaMMBbI CpETHETO 001IIeT0 00pa30BaHUS

pe3yibTaTa

1

CchopMupoBaHHOCTh 3HAHUH O MecTe U pOJU OUOJIOTUM B CHUCTEME HAYYHOTO
3HAHHUSA €CTECTBEHHBIX HAayK, B (OPMHpPOBaHMH COBPEMEHHOH €CTeCTBEHHO-
Hay4yHOM KapTHHBI MUPAa M HAYYHOI'O MHPOBO33PEHMS; O BKJIAJE POCCUHCKHX U
3apyOeXHBIX YyUYEHBIX-OMOJIOrOB B pa3BUTHE OWONOTMH; (YHKIMOHATHHON
I'PaMOTHOCTH Y€JI0BEKa JIJISl pELICHMSI )KU3HEHHBIX 33]1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJIOTMYECKHX TEPMHMHOB M TOHATHI: BHJ,
MOMYJIAIMS, TeHO(POH[, 3BOJIOLHUSA, IBUXKYLIHME CHIBI ((PaKTOpBI) HBOJIOLMH,
MIPUCIIOCOOJICHHOCTh OPraHMW3MOB, BHI000pa30BaHME, IKOJOTHUYECKUE (PAKTOPBI,
9KOCHCTEMA, IPOAYLEHTbI, KOHCYMEHTBI, pEAyLEHTbl, LENu MHUTaHuf,
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HKOJIOTHYECKasl MUpaMKia, OMOreoleHo3, brocdepa

YMeHnue u3naratb Ononorndeckue Teopun (dBosounonHas teopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHUS IBOJIOLINHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO
cxoncrtea K.M. bapa, uepenoBaHus IJaBHBIX HAIPAaBICHUM U IIyTEH 3BOJIIOLUU
A.H. CeseprioBa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM

Vmenune BJIaACThE MCTOAAMKU HAYYHOI'O IIO3HAHUSA B ouoaoruu (Ha6J’II-OI[eHI/I6 n
OIMMCAHUC KUBBLIX CHCTCM, IMPOLIECCOB U HBHGHHﬁ; opraHu3anuvs U IMPOBCACHUC
OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUC THUIIOTE3bI; BBIABJICHUC
3aBUCUMOCTH MEXAY HCCICAYCMbBIMHU BCJIMYHMHAMU, 00BsACHEHHE IMOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC
ACJIaTh BBIBOJABI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BbIIEIATh CYLECTBEHHbIE IPU3HAKU CTPOEHUSI OMOJIOTrMUYECKUX OOBEKTOB:
BUJIOB, IMOIYJISILUN, IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOreoLeHO30B U
IKOCHUCTEM;  OCOOCHHOCTH  IIPOIECCOB  HACJIEACTBCHHOW  M3MEHUYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BHI000pa30BaHMs, IMPHUCIIOCOOICHHOCTH OPraHU3MOB,
JEHCTBUS 3KOJOTHYECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA
OHEPruM B DKOCHCTEMAax, AHTPOIOIEHHBIX H3MEHEHUN B HJKOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX IIUKIOB B Onocdepe

YMenune MNPUMCHATL IIOJIYUYCHHBIC 3HAHUA JIA OOBICHEHHS OHOIOTHYECKUX
NPOLIECCOB U SIBJICHUH, JJIsl NPUHATUS MPAKTUYECKHX PEUICHUI B MMOBCEAHEBHON
KU3HU B LeNsAX oOecrieueHusi O€30IaCHOCTH CBOETO 370POBbSI U 3JI0POBBS
OKPYKAIOLIMX JIFOJIeH, COOTI0IEHHSI HOPM T'PaMOTHOT'O TIOBE/ICHHS B OKPY KarOILEH
MPUPOJIHON Ccpejie; TOHMMAaHUE HEOOXOJIUMOCTH HCIOJIb30BaHUS JTOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH /sl pallMOHAIBHOTO IPUPOI0IOIb30BAHUS

YMeHue pemarb 3JIeMEHTapHble OHOJOTMUYECKHE 3a/lauM, COCTABIISATH CXEMBI
MepeHoca BeIeCTB U SHEPTUH B SKOCUCTEMAX (LI€TIH MTUTaHMSI)

YMeHne BBIMONHATH J1a00paTOpHBIE U MPaKTHYECKHE paboThl, COOMIOAATh MpaBHia
pu paboTe ¢ yueOHbIM U JIAOOPaTOPHBIM 000PY0BaHUEM

YMeHHe  KpUTHYECKH  OLIEHUBaTb M MHTEPIPETUPOBAaTH  MHGPOPMALUIO
OMOJIOTUYECKOTO  COZIEP:KAHUS, BKIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHHUA U3
pa3UYHBIX ~ HUCTOYHHUKOB (CMU, Hay4YHO-TIONYJISIpHBIE MaTepHabl);
paccMaTpuBaTh  IJ100aNbHBIE  SKOJOIMYECKHE IpPOOJEeMBl  COBPEMEHHOCTH,
(bopMHPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO O3HIINIO

10

YMeHue co3iaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS, 0000mas
OMOJIOTHYECKYI0  WH(GOPMAIIMI0O W3  HECKOJbKMX HCTOYHHKOB, T'PaMOTHO
MCIOJNIb30BaTh OHATUWHBIN arnmnapatr OMoJIoTuu

IIpoBepsiemblie d1emMenThI cogep:xkanusa 11 KIIACC

Kon [IpoBepsiemMBlii 2JIEMEHT COEepKAHUS
1 DBOJIIOIMOHHAS OMOIOTHS
1.1 DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
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CBI/I,Z[CTG.HBCTBEI 3BOJIFOIIHUH. ITaneoHToNMOrMYECKUE: IOCICAO0OBATCIIbHOCTh ITIOABJICHUA
BUJIOB B IAJICOHTOJIOTUYECKOM JIETONHCH, TepexoaHbie Gopmbl. buoreorpadudueckue:
CXOJICTBO W paznuuue (ayH u ¢uop MaTepukoB M OCTPOBOB. DMOPHOIOTMYECKHE:
CXOACTBA M pa3IH4Hs SMOPHUOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMHUYCCKHEC: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYAMMCHTAPHBIC OpPraHbl, aTaABU3MBbI.
MounekynsapHO-OMOXUMHYECKHE: CXOACTBO MEXaHU3MOB HACIICICTBEHHOCTH Y OCHOBHBIX
MeTab0IMUECKUX ITyTEN Y BCEX OpraHU3MOB

1.2

OpomtonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHUS JapBHUHHU3MA.
JIBIKyIIMEe CHUJIBI HBOJIOLUUHM BUAOB 10 [lapBuHY (M30BITOYHOE pa3MHOKEHHE IpH
OTPaHUYEHHOCTH PECYpPCOB, HEONpPEIeICHHAs U3MEHYUBOCTh, 0OpH0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus 3Bostonun (CTD) u ocCHOBHBIE €€ MOI0KeHUs. MUKPOIBOIIOIIHS.
[Tonynsiiust Kak €IMHUIIA BUIA U SBOJIOIUH

14

JBrwxyue cuibl ((hakTopbl) 3BOJIIOLUU BUJIOB B Ipupoje. MyTallMOHHBIM Ipolecc U
KOMOWHATHBHAs M3MEHYUBOCTH. [lomynsiimonHbie BOHBI U 1pelid reHoB. M3omsuus u
murpauusa. EcrecTBeHHbII 0TOOp - Hampabisttomiuid  ¢akrtop 3BoaronUU. DOpMbI
€CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh ~ OpPraHu3MOB  Kak  pe3yabTaT  3Boitouuu.  I[Ipumepsr
MPUCTIOCOOTICHUN Y OpTaHu3MOB. ApoMOP(O3bI H AHOAIANTALINH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHbIE (OpMBI BUA000Pa30BaHUS:
reorpaguuecKoe, IKOJIOrHIECKOe

1.5

MaxposBomrorusi. DopMbI SBONIONUH: (QHIICTHYECCKAs, TUBEPTCHTHAS, KOHBEPICHTHAS,
napajuiensHas. HeoOpaTuMocTh SBONIOIHIH

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

2.1

JloHay4yHbI€e NIPEACTABICHUSA O 3apOXKACHUM KU3HU. HaydHble TMIIOTE3bI BOSHUKHOBEHHUS
XKU3HM Ha 3emsie: abuoreHes W maHcnepMus.  XUMHYECKas  DBOJIOLHS.
OKCIIEpUMEHTAJIBHOE TIOATBEP)KICHUE XUMUYECKOW JBOMIONUM. HauanbHble 3Tarbl
ouonornueckor sBomonuu. I'mnoreza PHK-mupa. IlepBbie KiI€TKM M UX 3BOJIOLUS.
@opMHUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

PasButue xum3Hm Ha 3emne mno spaM U nepuoaam. Karapxei. Apxeiickag u
npotepo3oickas dpel. [laneo3olickast spa ¥ ee MepHObl: KEMOPUMCKUN, OPJIOBUKCKHIM,
CUJIIypUNCKHUM, NIEBOHCKUM, KaMEHHOYIOJBHBIM, NEepMCKui. Me3o3olickas 3pa U ee
IIEPUOJIBI: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickasgs spa M ee TNepHOoJbl: MaJeOreHOBbIN, HEOT€HOBBIM, AHTPONOTECHOBBIN.
XapakTepucTuKa KIMMara M TeOoJOrM4YecKux IpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLHH
PaCTHTENHHOTO ¥ JKUBOTHOTO MHpa. ApoMop(03bl Y pacTeHUl U KUBOTHBIX. [losiBIeHME,
pacuBET U BBIMUPAHUE TPYIIN KUBBIX OPraHU3MOB

2.3

Cucrema opraHM4ecKoro Mupa Kak oTpaxkeHue 3Botolud. OCHOBHbBIE CUCTEMATUYECKUE
TPYMIbl OPTAaHU3MOB

2.4

DOBOJIIOLIMS  YeNOBEKa. AHTpONOJIOTUS Kak Hayka. Pa3Butue mpeacraBieHHil o
MIPOUCXOXKACHUHM dYelloBeKa. MeToapl u3ydeHusi aHTpornorene3a. CxXoacTBa W pa3inyuus
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEeJIOBEKa.

JBwxymme cuibl  (pakTopsl) aHTpororeHesa. HacneacTBeHHas W3MEHYHBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBI 00pa3 KW3HU, HM3TOTOBICHUE OPYIUH Tpyna,
MBIIIJICHHUE, PeUb
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2.5

OCHOBHBIC cCTaaunu U BCTBHU DBOJIIOIIMKU YCJIIOBCKA. aBCTpaHOHI/ITeKI/I, quOBeK YMGJIBIP’I,
Uenosek mnpsMoxonsmmi, YenoBek HeaHaepTaidbckuid, YenoBek paszymubid. Haxomku
HCKOMAEMBIX OCTAHKOB, BpEMsl CYIIECTBOBAaHHUSA, OONACTh pPACIPOCTPAHCHHS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpasionHasl (PKBAaTOpHaJIbHAs), MOHTOJOMAHAS (a3MaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEAICTaBUTENCH YEeTOBEYECKHX PAac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXkKarolas cpeia

3.1

Okonorus Kak HayKa. 3aJadyd W pa3feibl AIKOJOTMH. MeTonbl 3KOJIOTHYECKHX
UCCIIeIOBAaHMH. DKOJI0rnyeckoe MupoBo33penue. Cpeapl 00uTaHus OpraHu3MOB: BOJIHAS,
Ha3eMHO-BO3/yIIIHAsI, [IOYBCHHAS, BHYTPUOPTaHM3MEHHAs

3.2

Okonorudeckue ¢akropel. Knaccuduxarms sxonoruyeckux (akTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUIECKHX (PaKTOPOB HA OPTaHU3MbI

3.3

AbGuoTtnueckue  (GakTOpBl:  CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPUOIU3M.
IIpucnocoOnenus opraHu3MoOB K JIeHCTBHIO abMOTHYecKUX (akTopoB. buomormueckue
PUTMBI

3.4

buotnueckne ¢dakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBUN: KOHKYpEHIIMS,
XMIIHUYECTBO,  MapasuTH3M,  MYyTyalu3M,  KOMMEHCAIU3M  (HaxjJ1eOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEUTpain3M. 3HAUCHHE OMOTHYECKUX B3aUMOJEHCTBUIM
JUIs CYLIIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIECTBAX

3.5

OKOJIOTUUECKHE XAPAKTCPUCTHUKU TIOMYJIALUHA. OCHOBHBIC IIOKAa3aTeNIn MonmyJiaauu:
YUCJICHHOCTD, IINIIOTHOCTH, POKAAEMOCTb, CMCPTHOCTL, IMPUPOCT, MHUI'PALU. I[I/IHaMI/IKa
YHUCJIICHHOCTHU IOITYJIAIUU U €€ PCTYJIANA

COO6H_IGCTB3 1 3KOJOTMYCCKUC CUCTEMBI

CooOmiectBo  opraHu3mMoB -  OuoneHo3.  CTpykTypsl  OuolleHO3a:  BUAOBaf,
IIPOCTpaHCTBEHHas, Tpoduueckas (muiesas). Bunsl-noMmuHanThl. CBsi3M B OHOIIEHO3E

4.2

Okonornyeckue cuctembl (3kocucteMsl). Ilonstue o0 skocucTeMe M OHOTeOlEHO3E.
qDYHKIII/IOHaHI)HI)IG KOMITOHCHTBI 3KOCUCTEMBI: MPOAYUCHTLI, KOHCYMCHTBI, PCAYLICHTEI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B dKocucTeMme. Tpoduueckue (MHIEBbIe) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTelu 3KOCHCTEMBI: Omomacca,
MPOIYKIMS. ODKOJOTUYECKHE THUPAMUIBL: TPOAYKIIMU, YUCICHHOCTH, OHOMAaCCHI.
CBolicTBa YKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIS, pa3BuTHe. CyKIeccust

4.3

[IpupoaHblE BSKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOINOTreHHbIE PKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. brosjorniueckoe u
X03HCTBEHHOE 3HAUYEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak pakTop ycroiunBocTr 3KocucTeM. CoxpaHeHne OMOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o Ouoctepe. I'paHuiel, coctaB u cTpykrypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHocTH Ouochepsl Kak TrI00anbHON
sKOcHCTeMBI. [IMHaMHuYeckoe paBHOBecHEe U oOpaTHas cBsi3b B 6uocdepe. KpyroBoporst
BEIIECTB M OMOT€OXMMHYECKHE ITUKIJIBI 3JeMEHTOB (yriepojaa, a3oTa). 30HAIbHOCTH
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ounocepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBedectBO B Ouocdepe 3emud. AHTPOTNOreHHBIE H3MEHEHUss B Ouocdepe.
['moGasibHBIE YKOJIOTHYECKUE TPOOIIEMBI.

OcHOBa paMOHATBHOTO YIPABICHHUS MPHUPOJHBIMH PECYpCaMH U WX HCIOJIb30BaHUE.
JlocTrokeHMsI OMOJIOTHH ¥ OXpaHa MPHUPOIbI

7. HEPEYEHb (KOAU®PUKATOP) IPOBEPJEMbBIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJBHOM TPOI'PAMMBI CPEJTHET'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUS 11O BUOJIOI'NHU

IIposepsiembie Ha EI'D nmo 0uosioruu tpedoBanus
K pe3yJibTaTaM O0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM NMPOIrPaMMbl
cpeaHero oouiero o0pa3oBaHus

Kon

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOEHHSI OCHOBHOM

IPOBEPSIEMOTO 00pa30BaTeNnbHOM MPOrpaMMbI CpEHEro 001Iero 00pa3oBaHus

TpebOoBaHU

1

CpopMUpOBAaHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTUM B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHOHAYYHOW KapTHHBI MHUpA, B
MO3HAHWM 3aKOHOB TIPUPOABI M PEIICHUH >KU3HEHHO BAXKHBIX COIHMAIBHO-
ATUYECKHUX, SKOHOMHYECKHX, SKOJOTHYECKHX MPOOJIEM YelIoBEeYeCTBa, a TAKXKE B
pEelIeHUU BOMPOCOB PAIMOHAIBHOTO TPUPOJIONONIB30BAHUS, B (POPMUPOBAHUU
[IEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKJIa/Ie POCCHUICKUX
1 3apyOEKHBIX YUYEHBIX - OMOJIOTOB B Pa3BUTHE OMOIOTUHU

Brnagenune cucremoil 3HaHMH 00 OCHOBHBIX METOAAX HAYYHOTO TIIO3HAHUA,
UCTOJIb3YEMBIX B OMOJIOTHUECKUX HCCIIEAOBAHUIX KUBBIX O0BEKTOB U 3KOCUCTEM
(omucanue, U3MEpeHUE, MPOBEJECHUE HAOIIOJEHUI); Croco0aMM BBIABICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJE.

YMeHue BbABUTaTh TUIIOTE3BI, IPOBEPATH UX SKCIEPUMEHTAIBHBIMHU CPEJICTBAMHU,
bopMynHpys 1eIb HCCIEI0BaHMs, aHAIU3MPOBATH IOJyYEHHBIE PE3yNbTaThl U
JIeNIaTh BBIBOJIBI.

BolsiBeHHEe 3aBHCHMOCTH MEXAYy HCCIEIYyEeMbIMH BeTUYMHAMH, OOBsICHEHUE
MOJIyYEHHBIX pE3yJbTaToB M (OPMYJIMPOBAHHUE BBIBOJIOB C HCIIOJIb30BAHUEM
HAy4YHBIX OHATUMN, TEOPUH U 3aKOHOB

YMeHue BIaAeThb CHUCTEMON OHONOTHYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATaloIINe OMOJIOTHYECKUE TEPMUHBI U TIOHATHUSI ()KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHUJ, MOMYJSAIUs, OJKOCHCTeMa, OuoleHo3, Ouocdepa;
MeTa0oJiM3M, TOMEOCTa3, KJIETOYHBIH  WMMYHUTET, OHOCHMHTE3  Oefka,
OMOMONMMMEpPBI,  JAUCKPETHOCTh,  CAMOPETYJSIUs,  CaMOBOCIPOW3BEICHUE,
HaCJIEACTBEHHOCTh, K3MEHUYNBOCTh, YHEPTO3aBUCUMOCTh, POCT M PA3BUTHE);

Oouosiornyeckue Tteopuu: kietouyHas Tteopuss T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOTO MMMyHuTeTa [I. Opnux, N.M. Meunukosa,
XpOMOCOMHAasi TE€OpHsl HacleAcTBeHHOcTH T. MopraHa, 3aKOoH 3apOABILIEBOIO
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cxoactea K. bapa, sBomonmonHas teopus Y. JlapBuHa, CUHTETHYECKass TEOpUs
ABONIONIMK, Teopusi aHTpomnoreHe3a Y. Jlapeuna; Teopusi OuoreoreHosa B.H.
CyxkaueBa; yuenue H.M. BaBuiioBa o meHTpax MHOrooOpasusi U MPOUCXOXKACHUS
KyJbTYpHbIX pacTeHuid, ydyeHue A.H. CeBepuoBa 0 MNyTIX MU HampaBICHUAX
spommonnu, yuenne B.W. Bepuaackoro - o Ouocdepe); 3aKoHbl (€AMHOOOpa3Us
MIOTOMKOB TI€PBOTO IOKOJICHUS, pACHICIUICHUS MPU3HAKOB, HE3aBHUCHUMOIO
HacJieJ0BaHMs MpU3HAKoB ['. MeHnzens; ClemIeHHOro HacleJOBaH!s IPU3HAKOB U
HapyluleHusl cueruieHus TreHoB T. MopraHa; TroMOJOrHYEeCKHX pSAIOB B
HacneacTBeHHON n3MeHunBocty H.M. BaBuioBa; renernueckoro pasHosecus JIk.
Xapaun u B. BaitnOepra; 3apoapimeBoro cxoactsa K. bapa; OuoreHermyeckuid
3akoH J. ['exkens, @. Mrosuiepa);

MIPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);

npaBuia (Munumyma 0. JInubuxa, 3K0I0rnyeckoi nupaMuabl yrces, OnomMaccsl 1
SHEPTHH);

runote3bl (koanepBarnod A.W. Omnapuna, nepBuunoro OynpoHa J[x. XouneiiHa,
mukpochep C. @oxkca, pudozuma T. Yek)

YMeHue peuiatb ITOUCKOBLIC OHOJIOTHYECKHE 3a/la4ud; BbIABJITH IHIPUYHNHHO-
CJICACTBCHHBIC CBA3U MCKAY HUCCICAYCMbBIMU OMOJIOrNYECKUMU O6”I>CKTaMI/I,
mnpooeccaMu M ABJICHUAMHU, OCJIAaTb BbIBOJAblI KW IIPOTHO3bI HAa OCHOBAHUH
IMOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKHUC CXCMbl CKPCIIUMBAHUA JId  PA3HbBIX  THIIOB
HacCJICAOBaHHWA NPU3HAKOB Y OPTraHU3MOB, COCTABJIATHL CXEMbI IICPEHOCA BCHICCTB U
OHCPI'HH B 9KOCHUCTCMAX (I_ICHI/I IIUTaHus, IIMIICBBIC CeTI/I)

YMeHue YCTaHaBJIMBATh B3aUMOCBA3U MCKAY CTPOCHHEM U q)YHKL[I/IHMI/II
OpraHongoB, KIJIETOK PAa3HBIX TKaHeﬁ, opraHaMmM H CHCTCMaMH OpraHoB Yy
paCTCHHﬁ, JKUBOTHBIX M UYCJIOBCKA; MCXKIAY STallaMHUu oOMeHa BCIICCTB, JTallaMU
KJICTOYHOI'O IUKJIA WU JKU3HCHHBIX [MUKIIOB OPraHU3MOB; dTallaMU 3M6pI/IOHaJ'II)HOl"O
Pa3BUTHA, TCHOTHUIIOM H (I)eHOTI/IHOM, (beHOTI/IHOM u (l)aKTopaMI/I Cpeabl 06I/ITaHI/I$[;
mnmponeccaMm DSBOJIONUH; ABWKYIIMMH CHJIAMHU AQHTPOIIOIrCHE3d, KOMIIOHCHTaMU
Pa3JIMIHBIX S5KOCHUCTEM U HpI/ICHOCO6J'IeHI/I$[MI/I K HUM OpraHu3MOB

YMeHue BhIIENATh CYIIeCTBEHHbIE TPU3HAKHY

CTPpOCHUA BHUPYCOB, KICTOK IPOKAPHUOT W OYKAPHUOT, OJAHOKJIICTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJOB, OMOTEOLIEHO30B, IKOCUCTEM U OHOC]EpPHI;
CTPOEHHsI OPTaHOB M CUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA; ITPOLIECCOB
KHU3HENEATSNbHOCTH, NPOTEKAIOUIMX B OpPraHU3Max pacTeHMH, >XUBOTHBIX U
4eloBeKa; OMOJOTMYECKHX IpOoLeccOoB: oOOMeHa BemecTB (MeTadoyn3Mm),
uHbOpMAllUM U TPEBpAIICHUS OHEPruH, OpOoXKEeHus, aBTOTPOPHOrOo H
reTepoTpo(HOro TUIOB MUTAHUS, POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIbHOTO Pa3BUTHSA OpraHu3Ma (OHTOTreHe3a), B3aUMOJCIHCTBHUS T'€HOB,
rereposuca; JeMCTBUI NCKYCCTBEHHOTO 0TOOpa, CTAOMIIM3UPYIOLIETO, IBUKYILIETO
U pa3phIBAIOILEr0 €CTECTBEHHOI0 0TOOpA; alIoNaTpUYeCKOro U CUMIATPUUECKOTO
BUZI000pa30BaHusl; BIUSHUS JABWKYIIUX CHJI 3BOJIIOLIMK HA FeHO(OH]] MOy,
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOMTaHWs, YepeOBaHMsI HaIlPaBICHUN
HBOJIIOIIMH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMaX

ChopMUPOBAaHHOCTh YMEHHS BBIJCNISATh CYIIECTBCHHbIC TPHU3HAKH BUPYCOB,
KJICTOK HpOKapI/IOT n BYKapI/IOT; OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX Opl"aHI/ISMOB,
BHJIOB, OMOT€OI[EHO30B U IKOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIECTB U
[peBpaimieHust  JHEPrMd B KIETKe, (OTOCHHTE3a,  IUIACTUYECKOTO U
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JHEPreTUYecKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIIOAOTBOPEHHS,
Pa3BUTHS M Pa3MHOXCHHS, WHIMBHIYaJIbHOTO Pa3BUTHS OpraHM3Ma (OHTOTeHe3a),
O00pbOBI 32  CYyIIECTBOBAaHUE, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMA,
HPUCIIOCOOJICHHOCTH OPraHM3MOB K cpele OOHMTAaHWs, BIMSHHS KOMIIOHCHTOB
IKOCUCTEM, AHTPOIOTCHHBIX W3MCHCHHMH B 93KOCHCTEMaX CBOCH MECTHOCTH,
KPYTrOBOpOTa BELIECTB U MPEBpPAIleHUs SHeprun B Ornocdepe

VYMeHHe  HCIONb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHMOJIOTHYECKYIO
TCPMUHOJIOTUIO U CUMBOJIMKY JISI JOKA3aTCIIbCTBA POACTBA OPraHU3MOB PaA3HBIX
CHCTEeMaTHUYECKHUX TPYIIL; B3aUMOCBSI3M OPTaHU3MOB U CpeJibl OOUTAaHUS; €TMHCTBA
YeJI0OBEYECKHX pac; HEOOXOTMMOCTH 3J0pOBOTO 00pa3a JXHM3HHU, COXPAaHECHUS
pa3HoOOpa3usl BHJIOB U HKOCHUCTEM KaK yCIOBHUS COCYIIECTBOBAHHUS HPUPOIBI U
4eJI0BEYeCTBa

YMeHne KpPUTHYECKH OIICHWBATh HMH(OPMAIMIO OHMOJOTHYECKOTO COJCPIKAHMS,
HMHTEPIPETUPOBATh STHUECKUE ACIIEKThl COBPEMEHHBIX UCCIIEOBAaHUI B OHOJIOTUH,
MEIUIMHE, OMOTEXHOJIOTMH; paccMaTpuBaTh IJIOOAIbHBIE  AKOJIOIMUYECKHE
Ipo0OJIeMBbl COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOILEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO

IlepedeHb 3J1eMEHTOB coep;KaHus, npoBepsaeMbix Ha EI'D mo
Omosrorum

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

bnonornsa xak HayKa. JKuBnIe cucTeMBI B X HU3YUYCHUC

11

CoBpemeHHas 6uoJorus - KOMIJIEKCHasl Hayka. buonoruueckue Hayku U U3yyaemble UMU
npo6nembl. DyHAaMeHTaNbHBIC, TPUKIAIHBIE U TOMCKOBBIE HAay4YHBIC HCCIETOBAHHS B
OMOJIOTHH.

3Hauenue Ouosiornu B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI
mupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HauyeHHWE OMOJOTMHM B MPAKTHUYECKOU
JeSITeIbHOCTH 4YeJOBEeKa: MEAUIIMHE, CEIbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOABI

1.2

JKubie cucTeMbl Kak peaMeT u3ydeHusi onojaoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O0 COCTaBa, AUCKPETHOCTh M LEIOCTHOCTH, CIOKHOCTh M YNOPSAIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTraHU3alus, CaMOBOCHPOU3BEACHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTH, POCT U Pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHBIN, TOMYJIAIMOHHO-BUIOBOM, HSKOCHUCTEMHBIH (OMOTEOIEHOTHYECKHIA),
onocdepnnpiid. [Iporeccrl, mpoucxonsmye B JKUBBIX cucTeMax. OCHOBHBIC MPU3HAKH
XKUBOTO. JK13Hb Kak hopMa CyIIeCTBOBAHUS MaTEPHH

1.3

Mertonbl  Ouosorndeckoii  Hayku. HaOmromenue, u3MepeHHME,  HKCIEPUMEHT,
cucrtemaTtusanus, MeraaHanus. [loHATHE O 3aBUCMMOW W HE3aBUCHUMON TMEPEMEHHOM.
[InanupoBanue skcnepuMenta. [loctanoBka u mposepka rumnorte3. HyneBas runoresa.
[TonsiTue BBIOOPKM U ee AocToBepHOCThb. Pa3dbpoc B Ouonoruueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH  IIOJyYEHHBIX pe3yJbTaToB. IIpWYMHBI HCKaKEHUS pe3yJIbTaTOB
skcnepuMeHTa. [loHsATHE cTaTUCTUYECKOrO TecTa
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KneTka xak OMoIoruueckasi CuicreMa

2.1

Knerka - cTpykrypHO-(pyHKIIMOHANIBHAS €AMHHUIA )KUBOTO. VICTOpUs OTKPBITHS KIETKH.
Pa6orer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIpann, M. Illneiinen, P.
BupxoB). OCHOBHBIE I10JI0KEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl MOJEKYJISPHOM M KJIETOYHOM OMOJIOTMH: MHUKpPOCKONHUs, Xpomarorpadus,
aneKkTpoope3, METOJl MEYEHBIX aToMOB, auddepeHnnanbHOe LEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBaHHE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI. Boaa u ee poJib
KaK pacTBOPUTEIIS, peareHTa, y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYIISLIUHU.
MunepanbHbIe BEIIeCTBa KIETKH, X Ouonoruyeckas poiib. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckne monumepsl. beakn. AMHUHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYphI
OenxoBoit Monekynbl. [lepBuuHast cTpykTypa Oenka, NeNTHUIHAS CBA3b. BTopuyHasi,
TpeTHuHasi,  4YeTBepTUYHas  CTPYKTypbl.  Jlenarypauusa.  CBoiicTBa  OENKOB.
Krnaccudukanus 6ernkoB. buonorunuecknue GyHKIIUU OCIKOB.

VYrneBoabl. MoHOcaxapuibl, IUCaXapuibl, OJIUrocaxapuibl W moiucaxapuibl. OOmui
IUTaH CTPOCHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YTIIEBOAOB. buonornueckue (yHKIUN
YTJIEBOJIOB.

Jlummapl.  T'mapodunbsHO-TMApOdOOHBIE  cBoiicTBa.  Knaccupukanmss — aumummos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepousl. buonornueckue GyHKINUN JTUTHIOB.
OOmme cBolicTBa OHOJOrMYECKHMX MEMOpaH - TEKy4ecTb, CHOCOOHOCTh K
CaM03aMbIKAHHIO, TTOJIYITPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenue HykinenHoBbix kuciaoT. HykiaeoTumsl.
[Mpuamun kommementapHoctu. llpaBuno Yapradda. Crpykrypa JHK - nBoiinas
cnupanb. Mecronaxoxaenue u ouonornyeckue ¢pynkuuu JIHK. Buner PHK. @ynknun
PHK B kietke.

Crtpoenue monekynsl AT®. Makpospruueckue cBs3u B Mmojiekyie AT®. buonornueckue
¢yukuun  AT®. BoccTaHOBIEHHBIE NEPEHOCUMKHM, UX (QYHKIMM B  KIETKE.
CexBenuponanue JIHK.

CrpykTypHast Ouosorus: OMOXHMMHUYECKHEe U OMOpHU3UYECKUe HCCIeI0OBaHHUs COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYPhl OMOMOJIEKYJT

2.3

Tunsl KI€TOK: SyKapuoTHUecKas U Hpokapuotudeckas. CTpyKTypHO-(YHKIMOHATIbHbIE
00pa30BaHMsI KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kierounas cTeHka OakTepuii W apXei.
OCOOEHHOCTH CTPOEHUs! IeTepoTpOopHON M aBTOTPO(GHONW MPOKAPUOTUYECKUX KIIETOK.
MecTo u posb NpoKapuoT B OMOIIEHO3aX.

Crpoenue 1 pyHKIIMOHUPOBAHKE dyKapHOTHUECKOH KieTku. [Tnazmarnueckas memOpana
(urazmanemma). CTpyKkTypa Tuia3MaTHdeckod MemOpaHbl. TpaHCIOPT BeEHIECTB uepes
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM (quddysus, obnerueHHas auddysus),
aKTUBHBIN (MEpBUYHBIH W BTOPUYHBIM aKTUBHBIA TpaHcnopt). [lomynpoHumaemMocTsb
MeMmOpanbl. PaGoTa HaTpuii-kaaueBOro Hacoca. DHJOLUMUTO3: MHHOIMTO3, (Haromuros.
Ox3omuro3. Knerounas crenka. CTpykTypa W (QyHKIUU KJIETOYHOM CTEHKU PACTEHUH,
rpuooB.

[urommaszma. I[luto3zonb. Ilutockener. [IBmxkeHue uurorwiasMbl. OpraHouibl KJIETKH.
OnHomMeMOpaHHBIE OpPraHOMbI KIETKH: 3HJoruia3marudeckas cetb (DIIC), ammapar
lonbmxu, aM30COMBI, MX CcTpoeHHe M GYHKIUH. B3anMocBs3b 0aHOMEMOpaHHBIX
opraHouioB KieTku. CTpoeHue TpaHyJsIpHOro peTrukyiayma. CHHTE3 pPacTBOPUMBIX
6enkoB. CUHTE3 KJIETOYHbIX MeMOpaH. ['magakuil (arpaHyJsipHbIN) 3HIOMIA3MATUYECKUI
perukyinym. CekperopHas ¢yHKIus annapaTta ['onbxu. TpaHCIIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIX KieToK. Kierounslii cok. Typrop.
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ITosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPHUH, ITACTUIBI.

Crpoenue u (yHKIMHM MUTOXOHJIpHUH M IutacTHX. [lepBUuYHBIC, BTOPUYHBIE U CIIOXKHBIE
TUTACTUIBI (POTOCUHTE3UPYIOIIUX YKAPUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, JISHKOTIACTHI
BBICIIMX PACTCHUH.

HememOpanusie opranouisl kinetku CtpoeHne u GyHKIIMA HEMEMOpPaHHBIX OPTaHOM OB
KkieTku. PubGocombl. MukpodunameHTsl. MplieyHbie  KIETKH. MUKpPOTPYOOUKH.
Knerounsnii nentp. CTpoeHHE W JIBHKCHHE JKTYTHKOB U PECHHYEK. MHUKPOTPYOOUKH
nuToIUIa3Mel. LleHTpros.

Snpo. O6onouka siapa, XpOMaTHH, KapuOIIa3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKIIHH.
SnepHbiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIoOKEHHE XPOMOCOM B
uHTepazHoM siape. benkn XxpoMaTHHA - TUCTOHBI.

Knerounble  BkiatoueHus. CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  3YKapHOT
(pacTUTENbHOM, JKUBOTHOM, TPHOHOI)

2.4

AccUMUIISIIAS U JUCCUMUIIIALIUS - JIB€ CTOPOHBI MeTabonu3ma. Turbl oOMeHa BEIIeCTB:
aBTOTpOQHBIA U TeTepoTpodHBI. YyacTHe KHUCIOpoAa B OOMEHHBIX HpOIeccax.
DHepreTudeckoe obecneueHue KieTku: mpeBpamieHne AT® B oOMEHHBIX MpoIeccax.
@depMEHTATUBHBIA XapakTep peakliuii KIeTOYHoro wmeradonusma. DepmeHTh, HuX
CTpoeHHue, CBOHCTBa M MexaHu3M JeiictBusa. Kodpepmentsl. Otnuuns (epMeHTOB OT
HEOPraHMYECKUX  KaTranu3aropoB.  benmku-aktuBatopsl U OETKU-UHTHOUTOPHI.
3aBHCUMOCTBH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUNA OT PA3ITUYHBIX (PaKTOPOB.
[lepBuuHbI CUHTE3 OpraHUYECKHUX BelIecTB B KieTke. Porocunrtes. Ponb xyoporiactoB
B mporiecce gorocuHTe3a. CBeToBast 1 TeMHOBas (a3bl. [IpoayKTHBHOCTE (hOTOCHHTE3A.
Brnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.
XemocuHTe3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(DHUIUPYIOIINE
OakTepuu, Kele300aKTepuu, cepoOdaKTepuH, BOJOPOJHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

AmnaspobHble opranu3mbl. Buasl 6poxenus. [IpoayKTsl OpoKeHUsI U UX UCIIOJIb30BaHUE
YeJOBEKOM. AHa’pOOHbIE MHUKPOOPraHM3MBl Kak OOBEKThl OMOTEXHOJOTMH U
BO30yIuTeNH OONE3HEH.

AdpoOHBIE OpPTraHW3MBI. JTambl YHEPreTudeckoro oOmena. [1oArOTOBUTENBHBIN STarl.
I'mukonu3 - 6eCKUCIOPOIHOE paCILEIIEHUE IIIOKO3bI.

Bronorndeckoe OKUCIIEHHE, WM KIETOYHOE JbIXaHue. POk MUTOXOHIpUH B MpoIieccax
OMOJIOTHYECKOTO OKHCJICHHUS. [Hukanueckue peaKIuu. OxucnuTensHoe
dbochopmupoBanue. [IpeumymiectBa a’poOHOTO TyTH OOMEHa BEHISCTB Ieper
aHadpoOHBIM. D(P(PEKTUBHOCTH HHEPTETUUECKOr0 0OOMEHa

2.5

Peakuuu matpuuyHOoro cuHresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO
cuHTe3a. Peanuzanus HacneacTBeHHON wHGoOpManuu. ['eHeTHIeCKuid KO/, ero CBOMCTBA.
Tpanckpunuuss -  wmarpuusbli  cuHre3 PHK.  IlpuHnmner  Tpanckpumnuuu:
KOMIUIEMEHTApHOCTh, aHTUIAPaUIeIbHOCTh, ACHUMMETPUYHOCTb. TpaHCuauus Hu ee
sTamnbl. Yuyactue TpancnopTHbeix PHK B 6uocunrese Genka. YcnoBust 6uocuHTes3a 6emka.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTe3e Oenka.

Opranuzanus reHomMa y IpOKapuOT W JyKapuoT. Peryisiius akTUBHOCTH TEHOB Yy
npokapuot. ['unoresa onepona (®. XKakob, XK. Mano). Perynsuust 0OMeHHBIX POLIECCOB
B KileTke. KneTounslii romeocras.

Bupycsl - HekneTouHble GOpMBI KU3HU U 00JIUraTHble napa3uThl. CTpoeHue MpoCThIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbpie 3a0oneBaHusi uelnoBeKa, JKUBOTHBIX, pacreHuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE TIPOOIIEMBI

2.6

Knerounsnii mmki, ero mepuoabl u perynsuus. Muatepdaza m Muto3. OcoOeHHOCTH
IpOIeCCOB, MpoTekaromux B  uHTepdasze. IlogroroBka KIETKH K  JICJIEHUIO.
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[IpecunreTnueckuii  (MOCTMUTOTUYECKHI), CHUHTETUYECKUH M TOCTCUHTETUYECKUN
(IpeMHUTOTUYECKHI ) TIepUOIbl UHTEP(A3HI.

Marpuunsiii  cunre3  JIHK-perumxanus. [IpuHnuner  permmkanuu — JAHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPAJLIEIbHOCTb. MexaHu3M
perummkauuu  JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Temomepasa.
XpOMOCOMHBIN HA0Op KJIETKH - KapuOTHN. JIAIJIOMAHBIA W TaIUIOUAHBIA HaOOPbI
xpomocoM. ['oMonoruunbie XxpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jenenne knetku - muto3. CTaguu MUTO3a U MPOUCXOJAUIME B HHUX IPOLIECCHI. THIIbI
muTo3a. KapuokumHe3 W uUTOKMHE3. buonornueckoe 3HaueHUE MHUTO3a. Peryisinus
MUTOTHYECKOTO IMKIIA KIeTKU. [Iporpammupyemas kiaeToyHasi rudelp - arnomnTos.
OyHKIMOHAIbHAs TEHOMHUKA

Opranusm Kak OHoJOrHyYecKast CucTeMa

3.1

OAHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOI'OKJIETOUHBIE OpPraHU3Mbl W MHOTI'OTKAHEBbHIE
OpPraHU3MBI.

@®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIKOYash BETreTaTMBHOE) U IOJIOBOE.
Bungsl  Oecnonoro  pasMHOXKEHHs: I[OYKOBaHUE, CHOPYJALus, (parmeHTanus,
KJIOHUPOBaHHUE.

ITonoBoe pasmuHoxkenue. IlomoBele kieTku, mwnm raMerel. Meio3. Cragum Meiiosa.
[ToBenenne xpomocoMm B Menose. Kpoccunrosep. buosormdeckuil cmbIca Meio3a H
II0JIOBOTO Iporecca. Meio3 U ero MeCTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiuieBoe  paszButve. I'ameroreHe3 y KuUBOTHBIX. llosoBble  kene3bl.
OOpa3oBaHue M pa3BUTHE NOJOBBIX KieTok. CrmepmaroreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK. OIUIOOTBOPEHUE W SMOPHMOHAIBHOE Pa3BUTHE KUBOTHBIX. CriocoObI
OILIOIOTBOPEHUS: HApy>KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOoreHnes). Ctaanu sMOpHOreHesa >KMBOTHBIX
(Ha mpumepe marymku). Jpo6nenue. Tumbl apoGnenusi. OcoOGeHHOCTH pOOJIECHUS
MJIEKOTTUTAIOIMINX. 3apOIbIIIEBhIE JUCTKU (TacTpysaius). 3aKaaJKka OpraHOB U TKaHEH U3
3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMAHHE YacTed pa3BUBAIOLIETOCS 3apojbllla
(oMOpuoHanbHasE MHAYKIUS). 3akiajka IJJaHa CTPOEHHUs KUBOTHOTO Kak pe3yibTar
MEepapXUUeCKUX B3aUMOJICHCTBUI TeHOB. BiusHue Ha >SMOpHOHAIBHOE pa3BUTHE
pa3nuuHbIX  (PakTOpOoB  OKpykaromedl cpenpl. PocT UM pa3BUTHE  KUBOTHBIX.
IToctomOpuonaneHbelii  mepuon. Ilpsmoe u  Hempsmoe pasBuTHe. PasButue c
Metamop($o30M y OECIO3BOHOYHBIX M IIO3BOHOYHBIX JKMBOTHBIX. buomornyeckoe
3HAUEHHUE MPSMOTO M HENPSIMOIO Pa3BUTHUSA, MX DPACIPOCTPaHEHHE B Ipupone. Tumsl
pocta XKHUBOTHBIX. DaKTOpbl pEryjasiiuU pOCTa JKUBOTHBIX U denoBeka. Craauu
NOCTAMOPHOHAIBHOTO Pa3BUTUS Yy KMBOTHBIX M 4esjoBeka. llepuoabl oOHTOreHesa
YeIJI0BEKA.

PasmHoxeHne u paszputue pacteHuid. ['amerodut m cnopodut. Melo3 B KU3HEHHOM
nukie pacteHui. OOpazoBaHme CIOp B Mporecce Meiosa. ['ameTorene3 y pacTeHHil.
Onog0TBOpPEHNE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [BOWHOE OIIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHud. OOpa3oBaHHE U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJsUU
OHTOT'€HE3a y pacTEHUI U KUBOTHBIX

3.2

HCTOpI/IH CTAHOBJICHUA W PA3BUTHA T'CHCTUKU KaK HAYKH. OCHOBHBIE TEHETHYECCKHUE
MOHATUS U CUMBOJEL. ['OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC I'CHBI, aJIbTCPHATUBHBLIC
IIpU3HAKH, I[OMI/IHaHTHHﬁ n peuecanHHﬁ MMPpU3HAK, TOMO3UI0Ta, Ir€TCPO3UT0Ta, YUCTAA
JIMHUA, FI/I6pI/IJII)I, T'CHOTHII, CbeHOTI/Il'I. OcCHOBHBIE METO/JbI TCHCTUKH:
FH6pHHOHOFH‘lCCKHﬁ, I_II/ITOJIOFI/I‘IGCKPlﬁ, MOJ'ICKy.TIHpHO-l"CHCTI/I‘-ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens - 3aKOH €AMHOO0Opa3us
ruOpusIoB mepBoro mokoJsieHus. [IpaBuno momuHupoBanusa. Bropoit 3akoH Mennens -
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3aKOH  pacUIelyIeHUs TNpU3HAaKoB. LluTonorndyeckue OCHOBBI ~ MOHOTHOPHIHOTO
cKpeniuBaHus. [ umoresa 4uCTOTHI raMer.

AHamuzupyroniee — ckpemuBaHue.  IIpomMexyTouHBI  XapakTep — HaclleJOBaHMS.
Pacuiennenne npu3HakoB Npy HETIOJIHOM TOMUHUPOBAHUU.

JurnbpunHoe ckpemmBaHue. Tpetuil 3akoH Menaens - 3aKOH HE3aBHUCHMOIO
HacJIeIOBaHUs MpU3HAKOB. [{uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHUSL.
CueruileHHoe  HacienoBaHue Tnpu3zHakoB. Paborer T. Moprana. CuersieHHoe
HAacJeA0BaHUE TE€HOB, HApYLICHHE CLEIUICHUS MEXIy TI'eHaMUu. XPOMOCOMHAas TEOpHs
HACJIEACTBEHHOCTH.

I'enetuka nmoma. XpoMOCOMHBI MEXAHHM3M ONpENEICHUs MO0JIa. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbld ToJ. ['eHeTuyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB, CUEIUIEHHBIX C MOJOM. ['eHOTHII Kak
LesocTHas cucrema. I[lneioTponus - MHOXKECTBEHHOE JEMCTBUE reHa. MHOKECTBEHHbBIN
ajulenu3M. B3aumonelcTBUe HeauIeNbHbIX TE€HOB. KoMIIEMEHTapHOCTb. ONUCTa3.
[Tonmumepus

3.4

B3anmopnelictBie reHoTHna u cpeabl npu GopMmupoBaHuM (enorumna. M3MEHYHBOCTH
npu3HakoB. KauecTBEHHblE W KOJIMYECTBEHHbIE IpPU3HAKU. BuHIbl W3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

Monudukanronnas U3MEHUUBOCTh. Ponb cpensl B popMUPOBAaHUU MOAUPUKATMOHHON
n3MeHUYnBOCTH. HopMa peakuuu npu3Haka. BapuauroHHbIN psl U BapuallMOHHAs KpUBas
(B. Moranncen). CoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

['enotunuueckass m3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW H3MEHYMBOCTH. Bubl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KoMOuHaTiBHAsT M3MEHYHBOCTh. Mei03 U IMOJIOBOM MPOIECC - OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. Pollb KOMOMHATHBHONW WM3MEHYMBOCTH B CO3JaHUU T'E€HETHYECKOTO
pa3zHooOpa3us B Mpezesiax OAHOro BUA.

MyTanvoHHass W3MEHYMBOCTb. BUIbI MyTalui: T€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE U UHAYIIMPOBAHHBIE MyTalluU. SA€pHbIE U ITUTOIIA3MATHYECKUE MYTAIIUH.
ComMaruueckue U nojoBble MyTaluuu. [I[puunHbl BO3HUKHOBEHUSI MyTalii. MyTareHsl u
WX BJIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIllMOHHOTO TMpoIecca. 3aKOH
TOMOJIOTMUYECKUX PSIIOB B HacneAcTBeHHOM n3menunBoctu (H.M. BaBunos). Buesaepnas
W3MEHUYHUBOCTh U HACIIECTBEHHOCTh

3.5

Kapuotun denoseka. MexayHapoaHass mporpaMma HCCIIEIOBaHUS T'€HOMAa YEJIOBEKA.
Metoasl  u3y4YeHHS ~ TEHETUKH  4YellOBeKa:  TeHeaJlOrMYecKHil,  ONU3HEeIOBBIA,
HHTOFGHGTH‘IGCKI/Iﬁ, HOHy.]'IfIIII/IOHHO-CT&THCTHHCCKHﬁ, MOJ'IGKYJUIpHO-FSHGTH‘ICCKI/Iﬁ.
CoBpeMeHHOEe omnpeacieHue TE€HOTHIIA: MTOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
FEHOTUIIHPOBaHUE, B TOM uyuciae ¢ nomombto [I[[P-ananusza. HacnenctBeHHbie
3a0oneBaHus 4YeloBeka. [€HHbIE M XPOMOCOMHBIE OO0JIe3HM uenoBeka. bone3nu ¢
HACJIEICTBEHHONW MPEAPACIONOKEHHOCThIO. 3HAYEHHE MEIUIMHCKOM TEeHETUKU B
MPEeIOTBPALICHUH U JICYEHUH TeHETHYECKUX 3a00NeBaHui yenoBeka. CTBOJIOBBIC KIETKU

3.6

JlomecTukauust M CeNeKuus. 3apoKIEHUE CEelIeKUUU U aoMecTukanuu. Yuenuwe H.U.
BaBuiioBa 0 1eHTpax NMPOUCXOKIEHUS U MHOTooOpasusi KyJbTYpHBIX pacTeHuil. Poib
CEJICKIIMUA B CO3JaHUU COPTOB PACTEHUU M MOPOA >KUBOTHBIX. COpT, MOpoJa, IITaMM.
3aKOH TOMOJIOTHYECKUX PSAJ0B B HacieAcTBeHHOW m3MmeHuumBoctu H.M. BaBuiona, ero
3HAYEHUE JIJIS CENEKIIMOHHON PaboTHI.

Mertoapl  CENEKIMOHHOW  paboTHI. UckycctBennsiii  otbop: MAacCOBEII U
WHIUBUAYATbHBINA. JTanbl KOMOMHAIIMOHHOW ceNeKIuu. VcpITaHie MpOu3BOAUTENEH 110
noToMcTBY. OTOOp M0 T€HOTHUITY ¢ TOMOIIbIO OLEHKU (PEHOTHUIIA TTOTOMCTBA U OTOOp IO
reHoTuny ¢ nomoinpto anaimsa JTHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIA H
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XMMHAYECKHI MyTareHe3 Kak HMCTOYHHK MYTallMil y KyJbTYPHBIX (DOpM OpPraHHU3MOB.
Hcnonp3oBanre T€HOMHOTO PEAAKTUPOBAHUS M METOAOB pekoMOmHaHTHBIX JIHK st
MOJTYYEHUSI UCXOITHOT'O MaTepuaa Jijisi CEJIeKIUH.

[Tonyuenne mnonumaonnoB. BHyTpuBujoBas ruOpuamu3anus. bIu3KOpoACTBEHHOE
CKpeUIMBaHue, WIM HHOpUIMHT. HeponcTBEHHOE CKpelMBaHHWe, WM ayTOPHIMHT.
I'eteposuc u ero npuuuHbl. Mcnonb3oBanue rereposuca B cenekuuu. OTmaneHHas
rubpuamzanus. [Ipeomonenue Oecruiogusi MEXKBHIOBBIX THOPHIOB. JloCTHXKeHUs
CEJICKIIUU PACTCHUHN U )KUBOTHBIX

3.7

OOBbeKTbl, UCHOJb3yeMble B OWOTEXHOJIOTUU, - KIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIraHU3MBbI, UX XapaKTepucTuKa. TpaaulioHHas OMOTEXHOJIOTH: XJeOomneyeHue,
MOJIyY€HHUE KHUCIOMOJIOUHBIX MPOAYKTOB, BHHOAETHE. MHUKPOOHMOIOTHYECKUI CHUHTES.
OOBeKTB MUKPOOHONOTHYECKHX TexHoJorui. [Ipom3BoncTBO Oenka, aMHHOKUCIOT H
BUTAMUHOB. VCKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKuus  SHUEKIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. METO/I TpaHCIUIAHTALIUU SJEp KIIETOK.

XpOMOCOMHas 1 TeHHasi UHXKeHepHs. FICKyCCTBEHHbIN CUHTE3 'eéHa U KOHCTPYUPOBAHHE
pexomOunanTHeIX JIHK. JlocTkeHWS W TEpPCIEeKTHBBI XPOMOCOMHOH W T'e€HHOU
UHXeHepuu. MenunuHckue OuoTexHonoruu. Mcnoiap3oBaHue CTBOJIOBBIX KIETOK

Cucrema n MHOI‘OO6paSI/Ie OpPraHu4cCKOro Mupa

4.1

buonorundeckoe pasHooOpasue opraHn3mMoB. COBpeMEHHas CUCTEMa OPIraHU4ECKOro
mupa. [IpuHnunel knaccudukanuu opraHu3smMoB. OCHOBHBIE CHCTEMATUYECKHE TIPYIIIIbI
OpraHU3MOB.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOUHblE TpHUObI, OIHOKJIETOYHBIE BOJOPOCIH, JPYrHe€ MPOTHUCTHI.
KononuanbHble opraHu3Mbl. JIBUKEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMeOOMHOE,
KTYTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OpPraHu3MoB. Pa3znpaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakcHChI

4.2

MHoroknaeTounble pacTeHus. B3auMocBs3p 4YacTell MHOTIOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl M CHUCTEMBl OpPraHOB MHOTOKJIETOYHOro opraHuzMa. OpraHusm Kak
ennHoe 1enoe. TkaHum pacteHuid. Tumbl pacTUTENBHBIX TKaHeH: oOpa3oBaTenbHas,
MTOKPOBHAs, MPOBOAIIAsA, OCHOBHAsA, MexaHHueckasd. OcoOOEHHOCTH CTpoeHHUs, (PpyHKUIUH
U PACIIOJIOKEHUS TKAHEH B OpraHax pacTEeHUI

4.3

BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHUil. DYHKIUU OpPraHOB U CHUCTEM
opranoB. Kapkac pacreHuil. J[BU)KEHHE MHOTIOKJIETOYHBIX PpACTEHUW: TPONHU3MBI U
Hactuu. [lornouenrne BOABI, YIVIEKUCIIOrO ra3a U MUHEPAIbHBIX BELICCTB PACTEHUSIMMU.
Ibixanue pacteHuil. Juddys3us ra3oB uepe3 MOBEPXHOCTb KJIETKH. TpaHCHOPTHBIE
CHUCTEMBI pacTeHMi. Bbinenenue y pacreHuid. 3ammra y MHOTOKJIETOYHBIX pPacTEHUM.
Kyruxkyna. Cpencrsa macCHBHOM U XUMUYECKOH 3auThl. DUTOHINBI.

PasgpaxxumocTte M perymsuus y OpraHu3MoB. Pa3apakuMocTe U peryisnus  y
MHOT'OKJIETOYHBIX PacTeHHI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

4.5

MHOroKJIeTOYHbIE KUBOTHbIE. B3anMMOCBS3b YacTeii MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, opranbl WU CHUCTEMBl OpPraHOB MHOTOKJIETOYHOTO opraHuszma. OpraHusMm Kak
ennHOe meiyoe. I'omeocTtas. TkaHM KUBOTHBIX M 4YeJOBeKa. THITHI KMBOTHBIX TKaHEH:
SMUTENUANbHAs, COCNWHUTENbHAS, MbIIeYHass, HepBHas. (OCOOCHHOCTH CTPOCHUS,
(GYHKIHN 1 pacroyioKeHUsT TKAaHEeH B opraHax )KUBOTHBIX U Y€JIOBEKa

4.6

Opranbl U CUCTEMBI OpPraHOB >KUBOTHBIX. DyHKIIMK OpraHoB U cucTeM opraHoB. Omnopa
TCJIa OpTraHU3MOB. CkeneTsl OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX KUBOTHBIX. Hapy)KHBIfI
Y BHYTpeHHUH ckeneT. CTpOeHUEe U TUIbI COCTMHEHUS KOCTEH.
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JIBMKE€HHE MHOTOKJIETOYHBIX XUBOTHBIX. [IuTanue xuBoTHBIX. [IMTaHME NTO3BOHOYHBIX
AKUBOTHBIX. JIpIxaHue *uBOTHBIX. KoxkHOE nbixanue. KabepHoe U jerouyHoe JbIXaHHe.
JlbIxaHW€ IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHHUS JIETKHX
IIO3BOHOYHBIX JKUBOTHBIX. JIpIXaTellbHasg cHCTeMa 4YelIOBeKa. MexaHu3M BEHTHIIALUU
JIETKUX Yy ITULl U MIIEKONUTAIOMMUX. TpaHCIOPT BELIECTB y OPraHU3MOB. TpaHCIOpT
BELIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema u ee opranel. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyrm KpoBooOpamieHus. OBOJIIOIUOHHBIE YCIOKHEHHS
CTPOCHMSI KPOBEHOCHON CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BhleneHNe y OpraHu3MOB.
Boigenenue y xuBoTHbIX. CokxparutenbHble Bakyoiau. Oprasbl BbiaeneHus. CBsi3b
IIOJIOCTH Tela ¢ KPOBEHOCHOM W BBIIEIMTEIBHOM cUCTEeMaMH. Belaenenue y
[I03BOHOYHBIX >KMBOTHBIX. 3alUTa y MHOI'OKJIETOYHBIX HUBOTHBIX. IIOKpOBBI M HX
IIPOU3BOJHBIE. Pa3zapakuMocTh W peryisuus y OpraHusmoB. Pasgpaxumocts y
OJHOKJICTOYHBIX  OpraHu3moB. Takcucel. PasgpaxxumocTts W peryisuus y
MHOT'OKJIETOYHBIX paCTeHHUI. POCTOBBIE BelleCcTBa M UX 3HAYCHHUE.

HepBHas cuctema u pedaeKTopHast peryisiuus y MHOTOKIIETOYHBIX KUBOTHBIX. HepBHas
CUCTEMa MU €€ OTHEJIbl. DBOJIOLUOHHOE YCJIOXHEHHE CTPOCHHS HEPBHOW CHUCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputMoB u mporpamm s 3¢pGeKTUBHON (YyHKIIMOHAIBHONW aHHOTAIUH
TC€HOMOB, TPAaHCKPUIITOMOB, MPOTEOMOB, METAa00JIOMOB MHKPOOPTaHW3MOB, PACTECHUH,
KUBOTHBIX U 4EJIOBEKA

OpraHI/IBM YCJIOBCKA U €TI0 310pOBLC

5.1

Opranel M cHUCTEMBbl OpPraHoB uesoBeka. OTaenpl TOJOBHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHast ayra. besycrnoBHbIE W YCIOBHBIE pPe(IeKCHI.
I'yMopanbHas peryiasuus M SHIOKPHHHAs CHCTEMa JXMBOTHBIX M uejoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI U MX TOPMOHBI. [[elicTBHe TOPMOHOB. B3auMOCBs3b HEPBHOU U
SHJIOKpUHHON cucteM. ['unoranamo-runoduzapnas cuctema. Pednekc u peduekropHas
nyra. be3ycnoBHbIE U YCTIOBHBIE pedIeKChl

5.2

3amura opraHu3ma oT OonesHed. MMmyHHas cucrema uenoBeka. KiieTouHbli u
IryMOpaJIbHbI UMMYHUTET. Bpok1eHHBIH, TPHOOPETEHHBIN crien(UIecKii UMMYHUTET.
Teopus kinonanpHO-cenexkTuBHOro umMmmynurera (I1. Opnux, ®.M. bepnert, C. Tonerasa).
BocnanurenbHbele OTBETHI OpraHu3MoB. Posib BpOKIEHHOIO MMMYHHMTETAa B PAa3BUTUU
CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHas cucrema u ee opransl. Cepie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpoBooOparnieHusi. Pabora cepama u ee perymsius

5.4

Heixanue denoBeka. Juddy3us ra3oB depe3 MOBEPXHOCTh KIETKU. JlpIxarenmbHas
cucteMa uesoBeKka. /[pixarenbHas MOBEpXHOCTh. Perynsiiust nbixanus. JlpIxaTteibHble
00BEeMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI cucrema YCIIO0BCKaA. OT)IGJ'II)I IMUIICBAPUTEIBHOTO TpakKTa.
HI/IH_ICBapI/ITCJILHBIC JKCIIC3bI. BHYTpI/IHOHOCTHOC 1 BHYTPHUKIICTOYHOC MNIICBAPCHUC

5.6

IlokpoBel u wux mnpousBogHble. Opradsl BbigesneHusa. lloukun. Ctpoenue u
¢bynkuuonupoBanue HeppoHa. DunbTpanus, cekpeuus U 00paTHOE BCachlBaHHE Kak
MeXaHU3MBbI pabOThl OpraHoB BhlAeNeHUs. OOpa3zoBaHue MOYH y YeTIOBEKa

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MEIIeuHas cucteMa. CKeJIeTHBIC MbIIIBI 1 UX pa60Ta. CTpoeHI/IC
W TUIBI COCTUHEHHS KOCTEH

Teopust sBoMIOIIMKU. Pa3BuTHe XM3HU Ha 3emiie
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6.1

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHUS JapBHUHHU3MA.
Kuznb u HayuHas gesrenbHocTh Y. [lapBuHa.

JBuwkyme cuibl 3BosonMu BuaoB 1o Y. JlapBuHy (BbICOKAas HWHTEHCUBHOCTh
Pa3MHOXKEHUS OPTaHU3MOB, HACJIEJICTBEHHAs] U3MEHUMBOCTh, OOpHOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTndeckor Teopun sBomouuu (CTD). HelitpanbHas Teopus
sBoiolMU. COBpEMEHHAs SBOJIIOIIMOHHAS OMOJIOTHs. 3HAaUEHHE IBOJIIOLIMOHHON TEOPUU B
(hOopMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Monmynsauus Kak 37eMeHTapHass eauHuna 3BoMonMU. COBpPEMEHHbIE METO/bl OLEHKHU
TCHETHYECKOT0 PpPa3HoOOpazus M CTIPYKTyphl monyisuuid. V3meHenwe reHodoHIa
HOMYJIAMU KaK >JIEMEHTapHOE 53BOJIIOLMOHHOE SBJIECHHE. 3aKOH TI'€HETHYECKOro
paBHoBecus [x. Xapau, B. BaiinGepra.

OneMeHTapHble (DAKTOphl (IBMXKYIIME CHIIBI) SBOJIIOLMU. MyTallMOHHBIN mpolecc.
KomOunatuBHast wu3MeH4YHBOCTh. [Jlpelid TeHOB - cCiydJaiiHble HEHANpaBICHHBIC
M3MEHEHMs 4acToT ajuienedl B nomyisauusax. DpdexT ocHoBatens. Murpanuu. M3onsamnus
MOMYJISAUI: reorpadudeckas (IPOCTpaHCTBEHHAs ), Oronornyeckast (pernpoayKTUBHAS).
EcrecTBeHHbIil 0TOOp - HampaBisiomuil (akrop 3BosoLud. DOPMBI €CTECTBEHHOI'O
oTOopa: ABMKYIIMH, CTaOWIM3MPYIONINHA, pa3pbiBatonuii (Au3pynTuBHbBIN). [lonoBoii
otbop.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pE3yJbTaT MHKPOABOIIONHMU. BO3HUKHOBEHHE
npucrocobaeHuit  y opraHusmoB. Apomopdosbl u  uamoanantauuu. [Ipumepsl
pUCIoco0aeHnid y opranu3MoB. OTHOCHUTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bup, ero xpurepuu u crpykrypa. BunoobpazoBaHue kak pe3ysibTaT MHUKPOIBOJIIOLUU.
Wzomnsmus - knrodeBoit (aktop BupooOpasoBanus. [Iytu u criocoObl BUI000pa30BaHUS:
ajuionatpudeckoe (reorpaduueckoe), CUMIATPUUYECKOE (IKOJIOTHYECKOE), ""MrHOBEHHOE"
(monumonan3anus, rudpuansans). JJIMTenbHOCTh BOTIOIMOHHBIX ITPOLECCOB.
MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp o3BoOmIOLMOHHON OHOJOTMM B  pa3pabOTKE HAy4YHBIX METOJOB COXpPaHEHHUS
O0uopazHooOpa3zuss. MUKPOIBOMIONUS M KOJBOMIOIMS Mapa3uTOB M HX  XO3SEB.
Mexannu3msl (HOpMHUPOBAHUS YCTOWYMBOCTH K @aHTUOMOTHKAM U c1iocoObl OOphOBI ¢ HE

6.3

Metoael  u3ydeHus MakpolsBostouMu. IlameoHTonoruueckue MeTOAbl  M3yuUEHUS
sBommorun. [lepexoanbie GopMbl U pUIIOreHETHYECKHE PSIJIbI OPIaHU3MOB.
buoreorpaguueckue Meronpl uzydeHus sBoiouuu. CpaBHeHHE QUOpPbHI U (ayHbI
MaTepUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emnu. Buabl-sHIeMuKH u
PEJUKTBHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKUE METObl U3YUYEHHUs SBOJIIOLUU.
'eneTnyeckne MexaHM3MBl DSBOJIOLMM OHTOT€HE3a U TOSBJIEHUS SBOJIIOIMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aQHAJIOTMYHBIE OpraHel. PyauMeHTapHblE OpraHbl U
aTaBU3Mbl. MoJeKyIsIpHO-TeHETUYECKHUEe, OMOXUMUYECKHE U MaTeMaTUYeCKUE METOJIbI
n3ydeHus: HBoirouuu. ['oMosornuHele reHbl. COBpPEMEHHBIE METOJBl IOCTPOCHHUS
(UIOreHeTUYECKUX JIePEBhEB. XPOMOCOMHbBIE MYTAIIUU U 3BOJIIOILUS T€HOMOB.

OOmue 3akoHOMepHOCTH  (mpaBuia) 3Bomouud. HeoOpaTMMOCTh  3BOJIIOLUU.
AnantuBHas paguanns. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOIUU

6.4

Hayunble rumores3bl NpOMCXOXICHHUS JKM3HU Ha 3emiie. AOHOreHe3 M IaHCIEepPMHUS.
JloHay4yHble TPEACTAaBICHHUS O 3apOXKICHHM OSKU3HM (KpealnoHusMm). [umoresa
MOCTOSHHOTO CaMO3apOoKJICHHUSI KU3HU U ee ompoBepkeHue omnbitamu O. Peam, JI.
Cnannanuany, JI. ITacrepa. [Iporcxoxaenue >Ku3Hu 1 acTpoOHOIIOTHSL.

OcHoBHbIE 3Tanmbl HeopraHuyeckoil »sBomonuu. I[lnanerapHas (reosnoruueckas)
HBOJIONUS. XUMHUYECKasi HBOJIOIUSA. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB W3
Heoprannuecknx. Ombir C. Mumiepa u I'. IOpu. OOpa3oBaHue mOJUMEpPOB U3
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MoHomepoB. KoanepBarnas rumnote3a A.M. Omapuna, rumore3a NEpBUYHOTO OyibOHA
JIx. XonnaeitHa, reHetudeckas runore3a I'. Memnepa. Pubosumsr (T. Uek) u rumoresa
"mupa PHK" V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.
Uctopuss 3emnu u MeroAsl ee wu3ydeHus. lckomaemble OpraHuyecKue OCTaTKU.
I'eoxpononorust u ee wmeronbl. OTHOCHTENbHAasE M AOCONIOTHAsT TEOXPOHOJIOTHS.
['eoxpoHonoruyeckas mKana: 0Hbl, 3Pbl, IEPUOJIBI, FTTOXH.

Hauanpenbie 3Tanel opranndeckor 3Boirounu. [losiBneHne U 3BOIOIMS MEPBBIX KIETOK.
Opomronusi  Mertabonu3ma. Bo3HUWKHOBeHHME TepBbIX dKocucTeM. (CoOBpeMEHHbIE
MUKpOOHBIE OMOIJICHKH KaK aHaJIOr MepBbIX Ha 3emie cooOlmiecTtB. CTPOMATONHUTHL
[IpokapuoThl ¥ 3yKapHOTHI.

[Ipoucxoxaenue 3ykapror (CUMOMOTeHe3). DBOIIOIUOHHOE MPOUCXOKIECHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TPYIIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoOBHbIE 3Tallbl SBOJIONUM BBICHIMX pacTeHuid. OCHOBHbIE apoMOpP(O3bl PACTEHHUU.
Brixon pacrennii Ha cyury. [losiBiIeHHE CIIOPOBBIX PACTEHUM M 3aBOECBAHME UMU CYLIU.
Cemennble pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE ATaIlbl HBOJIONUHN KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB - TOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie
XOp/oBble KHUBOTHbIE. JKu3Hb B Boje. DBOJIOLHMSA IO3BOHOYHBIX. lIpomcxoxxieHue
amubmii u pentiuid. [Ipoucxoxaenrne MIEKONMUTAOMUX U NTULL. [IpuHIIMI KITFOUEBOTO
apoMmopdo3a. OcBoeHre 6€CrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3BuTte >xu3HM Ha 3eMie MO ’paM U TEpPUOAAM: apXel, MPOTEPO30H, Maneo30i,
Me3030i, KaiHO30M. OOmas XapakTepUCTHKA KJIMMaTa M TEOJOTUYECKHX IPOIECCOB.
[losiBieHHe W paciBET XapaKTepHBIX OPTraHU3MOB. YTJIe00pa3OBaHUE: €ro YCIOBUA U
BJIMSTHHE Ha Ta30BbIi COCTaB aTMOCQEPHI.

MaccoBble BBIMHpAHUSI - IKOJOTHYECKHE KPHU3UCHI Mpouuioro. [IpuyuHbl U clieacTBus
MaccoBbIX BIMUpaHHil. COBpEMEHHBIN IKOJIOTUYECKUIN KPU3UC, ET0 0COOEHHOCTH

6.5

Paznmenst u 3amaum  a"Tpomosyoruu. Meroasl  aHTponosnoruu. CTaHOBIIEHUE
IIPEICTaBICHUH O MPOUCXO0KAEHUH YeroBeKka. COBpEMEHHBIE HAYyYHBIE TEOPUH.
CxoncTBo uyenoBeka € KMBOTHBIMHM. CHCTEMaTH4ECKOE IIOJIOKEHHE YeJIOBeKa.
CBuzerenbcTBa CXOJCTBA YEIOBEKAa C JKMBOTHBIMH: CPaBHUTEIIbHO-MOP(}OIOTHYECKHUE,
AMOpHOTIOTUYECKHE, (PU3NOTIOT0-ONOXUMHUYECKHe, ToBeAeHUYeckrue. OTiuuns denoBeKa
OT XUBOTHBIX. [IpSIMOXOXIEHNE N KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HAKoB. Pa3Butue
TOJIOBHOTO MO3ra M BTOPON CUTHAJIBHON CUCTEMBI.

HBwxymme cuiabl  (pakTopbl)  aHTpomoreHesza: OHOJOTMYECKHE,  COIHaJbHBIC.
CooTHolieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.

OcCHOBHBIE CTaAUM AHTPOINOIreHe3a. ABCTPAJONUTEKH - JABYHOTHE MPEAKU JIOACH.
UYenoBek yMenblil, MEPBbIE M3TOTOBIEHUS OpyAUN Tpyaa. UemoBek NpAMOXOIANIUN U
NEpPBBI BBIXOJ Jt0JIeit 3a npenensl Adpuku. UenoBek reiaensoeprekuii - o0mui npeiox
HEaHJIEPTAIIbCKOTO YEJIOBEKA M YeJIOBEKA pa3yMHOro. YemoBeK HEaHIEPTAIbCKUN Kak
BH/Jl JIIOJIEM XOJIOAHOIO KJIMMara. YeaoBeK pa3yMHbIN COBPEMEHHOI'O THIIA, IEHUCOBCKUI
4eJl0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpHku.

DBOJIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYJSILMAX YellOBEKa.
MyrtauuonHusiii npouecc u noaumMopdusm. IlomynsiiiMoHHBIE BOJHBI, Jpeiid T'eHOB,
murpanus u "3pext ocHoBaTensA" B MOMYJIALUAX COBPEMEHHOTO YelIOBeKa.
UYenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBporneouHas (eBpaszuiickasi),
aBCTpaJIo-HerpouHas (PKBaTopuaibHas), MOHIOJOUAHAA (a3MaTCKO-aMEPUKAHCKas).
Bpewms u myTn paccenenus yenoBeka 1o miaHete. EnuHcTBO yenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IpucrocoOIeHHOCTh YeloBeKa K pa3HbIM  YCIOBHUSIM
OKpy’KalIiel cpeapl. BrnusHue reorpaduyeckoi cpenbl W apeiida TEHOB Ha
Mop(}oIorHIo ¥ PU3UOIOTHIO YEITOBEKA

82




DKOCHCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.

Metonast sxonoruu. [loneBsie HaOMOACHNUA. DKCIEPUMEHTHI B AKOJIOTUU: NMPUPOAHBIE U
nabopaTtopuble. MonenupoBaHue B OIKOJOTUH. MOHHTOPUHT OKPYXAIOWIEH Cpeasl:
JIOKaJIbHBIN, pETHOHAJIBHBIN U TJI00AIBHBIN

7.2

Okonorndyeckue (HakTopel M 3aKOHOMEpPHOCTH HX jAedcTBus. Kiaccuduxanms
9KOJIOTHYECKUX (PakTOpoB: abuoTmyeckue, OuOTHYECKHE, aHTpororeHHole. OOmue
3aKOHOMEPHOCTH JEWCTBUS d3Kojormdeckux ¢axropos. IlpaBmio wmmammyma (K.
Mnpenrens, 1. Jlubux). TonepaHTHOCTb. OBPUOMOHTHBIE W  CTEHOOMOHTHBIC
OpraHU3MBI.

Aobunornueckue paxTopsl. CBET KaK 3KOJOTHUECKUI (pakTop. JlelicTBUE pa3HBIX Y4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJOTHUECKUE TPYIIIbl PACTEHUI U )KUBOTHBIX 110
oTHOmEeHNIO K cBeTy. CurHampHas posib cBera. DotonmepmomusMm. Temmeparypa Kak
sKosiorudeckuit gaxtop. JlelicTBue Temmeparypbl Ha opraHusMsl. IlolikunoTepmHble U
TOMOWOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonorndeckuil gaxtop. Ilpucnocobienus pacteHuil K moaiep:KaHuio
BosHOTO Oananca. Kiaccudukanus pacTeHuil Mo OoTHOIIEHUIO K Boje. [IpucmocobneHust
KHMBOTHBIX K H3MEHEHHIO BOAHOTO PEXUMA.

Cpensl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, TOYBEHHAs, TTyOWHHAs
NOJIIOYBEHHAs, BHYTPUOpPraHW3MeHHas. @DU3HKO-XMMHUYECKHE OCOOEHHOCTH Cpel
obutanus opranu3MoB. [IprucnocoOneHns OpraHu3MoB K KU3HHU B Pa3HBIX Cpeax.
buonornyeckue putrmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOAMYHBIE
putMmel. [Iprcnoco0aeHHOCT OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHI YKHU3HH.
XKuznennsie ¢popmbl opranu3moB. [lonsatue o xuzHeHHON opme. JXKusHeHHbIE (OPMBI
pacTeHMii: NepeBbs, KyCTapHHKH, KyCTapHHYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE
TpaBbl. JKu3HeHHble (OpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, A3POOHMOHTHI.
Oco0eHHOCTH CTPOeHUS U 00pa3a KU3HU.

buornueckne ¢dakropel. Buasl OuoTHYeCKMX  B3aUMOJEHCTBHMH: KOHKYpEHLU,
XHITHAYECTBO, cuMOM0O3 u ero ¢Gopmel. [lapasuTusm, Koomepaus, MyTyalu3M,
KOMMEHCaINU3M (KBapTUPAHTCTBO, HaxjieOHHuYecTBO). HeTpoduueckne B3anmoaencTBUs
(Tormueckue, (opuyeckue, padpuueckue). 3HaAUCHHE OMOTHYECKUX B3aUMOACHCTBUMN
JUI  CYLIECTBOBAaHMS OPraHU3MOB B cpeAe obOuTaHus. [IpuHIMII KOHKYpPEHTHOTO
WCKITFOUEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH Tonysiud. [Tomynsamnust kak Ouojoruyeckasl CucTema.
Ponb HEomHOPOIHOCTH Cpefbl, PU3NYECKUX OAPHEPOB U OCOOCHHOCTE OMOIOTHUU BHUIOB
B (hopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphl MomyJsnuii. OCHOBHBIE MOKa3aTeln
MOMYJISALHUU: YUCIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U MOJIOBAsI CTPYKTYpPa, POKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJioruueckasi CTpykTypa nonyssiiuu. OueHKa 4YHMCIEHHOCTH nonyJsiuuu. J(uHamuka
MOMYJSIUUN U €€ PEeryyisinusa. buoThdeckui MoTeHIuan NomyJisiiuu. MoaenupoBaHUe
JUHAMUKHU nonyiisuuu. KpuBble pocTta YMCIEHHOCTH nonysiuuu. KpuBble BBIKUBAaHUS.
Perynsitiust 4ncneHHOCTH TOMYJIAIMMA: POJib (PAaKTOPOB, 3aBUCSIINX U HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUAOB (r- u K-cTparerun).

[Tonstne 00 skomormueckod Humie Buma. MecrooOutanwe. MHOTOMepHas MOJECIb
skosiornyeckor Humm k.M. XatumHcoHa. Pa3mepsl  3KOJOTMYECKOM  HHILH.
[ToreHmmanpHas 1 peain30BaHHAs HUILIH.

Bun xak cucrema monynsauuii. Apeansl BUAOB. BHUIBI M UX KU3HEHHBIE CTpaTETHH.
3aKOHOMEPHOCTH TMOBEACHUS W MUTpaluid >KUBOTHBIX. buHonornueckue WHBa3uH
Yy>KEPOJHBIX BUJIOB
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7.4

CoobmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MamMH B
oumoreHoze. DkocucteMa kak oTkpbiTas cuctema (A./x. Tencnu). dyHKIIMOHAIBHBIC
ONOKM OpraHu3MOB B  OJKOCHCTEME: NPOAYLIEHThl, KOHCYMEHTBI, pPEIYyLEHTBHI.
Tpoduueckue ypouu. Tpoduueckue nenu u cetu. AGUOTHYECKUE OJOKH SKOCHUCTEM.
ITouBbl 1 UIBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U NOTOK SHEPTUU B 3KOCUCTEME.
OcHOBHBIE TIOKa3aTeld »dKOcHCTeMbl. buomacca u npoaykuus. OKOJIOTHUECKHE
MUPaMUIBI YUCEI, OMOMACCHI i SHEPTHH.

HampaBiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIeCTB - cykieccud. IlepBuuHble u
BTOPUYHBIE CYKLIECCUM U MX NPUYMHBI. AHTPOIOTE€HHBIE BO3JEHUCTBUSA HA CYKILIECCHU.
KnumakcHoe coobiiectBo. buopaznooOpasue u mojiHOTa KPyroBOpoTa BELIECTB - OCHOBA
YCTOHYHBOCTH COOOIIECTB.

[Ipuponnbie 3x0cucTEMBI. AHTPOIIOI€HHBIE SKOCUCTEMBI. ATpO3KOCHCTEMA. ATPOLIEHO3.
Pa3znnums Mexay aHTpONIOr€HHBIMU U IPUPOIHBIMH S3KOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas duopa u dayHa.
CuHanTponu3auus Tropoickoil ¢ayHsl. buojormueckoe M XO03sCTBEHHOE 3HAU€HUE
arposKocUcTeM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aUMOJICMCTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc sHepruM M BEHIECTB MEXAY CMEXKHBIMH HKOCUCTEMaMHU. Y CTONYHMBOCTH
OpPraHU3MOB, HOMYJISIIMA U 3KOCHCTEM B YCIOBHUAX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
BO3/ICUCTBUI

7.5

buocdepa - oOmierianerapHas 00ojg04Yka 3eMIIH, T CYIIECTBYET WM CYIIECTBOBAJa
xu3Hb. Yuenue B.M. Bepranckoro o 6nochepe. Obmactu 6mochepst u ee coctas. JKupoe
BelIecTBO Orochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyIliecTBoBaHus Onocdepbl. OcobeHHoCcTH OHOChEphl Kak T100ambHON
skocucTembl. JlnHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemiecTB u
OroreoXnuMHUECKHUe HUKIBI (Yriieposa, a3ota). PUTMHUUHOCTD BIIeHUH B Ouochepe.
3oHanbHOCTh OMochepsl. [TonsTHe 0 6MoMe. OCHOBHBIE OMOMBI CYIIU: TYHJpPa, XBOWHBIE
Jieca, CMEIaHHbIE U MIMPOKOIMCTBEHHBIE JIECa, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOITUYECKHE
nieca, BRICOKOTOphs. Kiumar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIITH.
CtpykTtypa W (QYHKIOUS JKHUBBIX CHCTEM, OIICHKAa HX PECYpCHOTO TIOTCHIHANa W
O6uochepHbIx QyHKIHUIT

7.6

DKoJIoTHYeCKHe KpPU3UChl M MX NpuU4YMHBL. BosneiictBue dvenoBeka Ha Ouocdepy.
3arpsi3sHEeHHEe BO3AYITHOM cpenbl. OxpaHa BO3/IyXa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mouBbl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHue
KJIMMarTa.

AHTpoONOreHHoe BO3JIefiCTBME Ha PpacTUTENbHbIM M KUBOTHBIH Mup. OxpaHa
PacTUTENLHOTO W )KMBOTHOTO MHpa. OCHOBHBIC MPHHIUIIBI OXpaHbl IPUPOIBI. KpacHbie
kHUTH. Oco00 oxpansemble npupoiHbie Tepputopun (OOIIT).

Boranmnueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TPUHLIUIIBI YCTOMUMBOTO pa3BUTHUS YeJIOBEYECTBA U MPHUPOJIbl. PalmoHnanbHoe
MIPUPOIONOIB30BaHUE U COXPaHEHHE OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiu
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8. YYHEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

1. A.B. Tepemos, P.A. Ilerpocosa; buonorus 10 knacc. YrioyOnéuuslii  ypoOBEHb,

U31aTeNbCTBO «MHEMO3MHAY;
2. A.B. Tepemos, P.A. [lerpocoBa; buonorus 11 kinacc. Yrimy0On€HHbI ypoBEHb,

n31aTcJIbCTBO «MHeMO31Ha»
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