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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ydebHOMY mnpeametry «buosorus» (namee - OHOJIOTHSA) Ha
YpOBHE cpeaHero obmiero oOpa3oBaHUs pa3paboTaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit denepaunny,
OIOC COO, Konumenmum mnpenoaaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHoi padoueit mporpaMmbl BOCIIUTAHUS.

Cornacio monoxeHusMm OI'OC COO npoduiabHble Y4YCOHBIC IIPCAMETHI,
u3ydyacMbplc Ha YIIyOJEHHOM YpOBHE, SBJISIOTCS crocoboM auddepeHiuanuu
oOy4eHHs Ha YPOBHE CpemHero oOmiero oOpa3oBaHWs W TPHU3BAHBI 00ECIICUNTH
NPEeMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CpPEeIHUM OOMIMM, CpPEAHUM
poecCHOHATBHBIM U BBICHIMM oOpa3zoBaHueM. B TO ke BpeMs KaKIblii U3 ITUX
Y4COHBIX IIPEIMETOB JIOKCH OBITh OPUCHTHUPOBAH Ha TPHOPUTECTHOEC pEIICHUE
o0pa3oBaTCibHBIX, BOCHHUTATCIBHBIX W PA3BUBAIONIUX 33J/1a4, CBS3aHHBIX C
npodopueHTanueil o0y4darIUXcss W CTUMYJIHPOBAHMEM HHTEpPECAa K KOHKPETHOU
0o0JlacTU HAy4YHOrO0 3HAHUS, CBSI3aHHOTO ¢ OWOJIOrMEH, MEAUIMHOMN, SKOJIOTHEMH,
TICUXOJIOTUCH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebnomy npeamery «buosorus» maét npeacraBieHue O Meln
W 3aj]a4ax M3y4yeHus ydeOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpOBHE,
onpenensieT o0sA3aTeNbHOEe (MHBAPUAHTHOE) TMPEAMETHOE COAEp)KaHWEe, €ro
CTPYKTYPHUPOBAaHHME 10 pa3fenaM M TemaMm, paclpeielieHHe MO0 Kiaccam,
PEKOMCH/IyCT TIOCJICAOBATCIPHOCTh H3YYCHHS Y4eOHOro Marcpuaia ¢ y4&Tom
MCXKIPECAMECTHBIX W BHYTPHUIIPSAMETHBIX CBSI3CH, JIOTMKH Y4eOHOro Imporiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyuaronuxcsi. B nporpamMe no Guonoruu peaau3oBaH
MPUHLUI TPEEMCTBEHHOCTH C U3YYEHUEM OHOJIOTMM Ha YPOBHE OCHOBHOI'O OOLIEro
oOpaszoBaHusl, Osarojapsi 4emy NpoCMaTPUBACTCS HAIPABICHHOCTh HA MOCJIEAYIOIEE
pa3BUTHC OWOJOTMYCCKUX 3HAHWUW, OPHUCHTUPOBAHHBIX Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS, JKOJIOTMYECKOTO MBIIUICHUS,
MPEACTABICHNH 0 310pOBOM 00pa3e *KU3HH, HA BOCIUTAHUE OEPEKHOTO OTHOLIEHUS K
OKpy’Karolieid mpupoaHou cpene. B mporpamme mo OHOJOTHHU TaKkKEe MOKa3aHBI
BO3MOXHOCTH y4cOHOTrO Tipeameta «buonorus» B peanuzammmu tpedoanuii GI'OC
COO « mIaHuPyEeMbIM JINYHOCTHBIM, METAIPCIMCTHBIM U MIPEAMETHBIM PE3yJIbTaTaM
oOyueHHss W B (OPMUPOBAHMM OCHOBHBIX BHIOB Y4Y€OHO-MO3HABATEILHOM
JEATEIBHOCTH  OOYYaIoIIUXCAd MO OCBOCHHMIO  COJEpXKAHUS  OHMOJIOTMYECKOTO
0o0pa30BaHUs Ha YPOBHE CpEeTHEr0 001Iero oopa3oBaHusl.

VYuebubiii peameT «buomorusy Ha ypoBHE cpemHero oomero o0pa3zoBaHUS
3aBepuIaeT OMOJOTrH4Yeckoe 0O0pa3oBaHUE B LIKOJIEC W OPUEHTHPOBAH Ha PacIIUpEeHHe
W yriyOJjeHue 3HaHUH 00YyYaroluXcsl O )KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOW OUOJOTUU, DMOPUOJOTHH W OHOJIOTUU Pa3BUTHUSI, TEHETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUEHHUS U 3KOJIOTHH.



N3yuenue yueOHoro mpeamera «buonmorus»» Ha yriayOJEHHOM ypOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYalOUIMXCA K MOCIEAYIOIEMY TMOIYyYSHHUIO
OMOJIOTMYECKOr0  o0Opa3oBaHMsT B By3aX M OpraHu3aldsX  CpeaHero
nmpodeccuonanbHoro obpazoBanusi. OCHOBY €ro COJCP)KaHUS COCTAaBJISICT CHUCTEMA
OMOJOTUYCCKUX  3HAHMUM, TIOJYYCHHBIX TPU  HU3YUYCHUH  OOYyYaroUUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUUYECKUX pPAa3AeIOB OHOJOTHM Ha YpPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3TM 3HaHUSA MOIYYarOT pa3BUTHE. Tak,
paclIMpeHbl U YyriIyOnaeHbl OMOJOTMYECKHE 3HAHUS O PAaCTEHMSIX, KMBOTHBIX, Ipudax,
OakTepusx, opraHu3Me 4esioBeKa, OOIIUX 3aKOHOMEPHOCTAX >KU3HU, JOIOJHUTEIBHO
BKJIIOUCHBI OHMOJIOTUYECKUE CBEJICHUA NPHUKIAAHOTO M TIOMCKOBOTO Xapakrepa,
KOTOpPBIE MOKHO MCHOJIBb30BaTh Kak OPHEHTHUPBI Ui IMOCIAEAYIOLIEro BbIOOpA
npodeccuu. Bo3MokHa Takxe MHTErpanus  OHOJOTHYECKUX  3HAHHM ¢
COOTBETCTBYIOIIUMH 3HAHUSIMHU, IIOJYUYCHHBIMU OOYYalOIIUMUCS MpPU U3yUYCHUU
bu3uKU, XuMuK, reorpaduu 1 MaTCMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mpeamery "buosorms" orpaxkaer
CUCTEMHO-YPOBHEBBII U 3BOJIOLMOHHBIN MOIXObI K N3y4eHUI0 Ouosioruu. CoriaacHo
UM, H3Yy4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHbIE IS >KUBBIX CHCTEM
Pa3HOr0 ypPOBHSl OPraHU3alluM, HBOJIIOLUMH OpPraHWYECKOro Mupa Ha 3eMIIE,
COXpaHCHUSI OMOJIOTHYCCKOTO pa3HoobOpasus mianetsl. Tak, B 10 kiacce m3yqarorcs
OCHOBBbI MOJIEKYJISIpDHOH M KJIETOYHOH OWONOruM, SMOpPHUONOTMU U OHOJOTUU
pa3BUTHS, T'€HETUKU M CEJEKUWH, OUOTEXHOJOTMM M CHHTETHYECKOW OHOJIOrUH,
AKTyaJIM3UPYIOTCS 3HAaHWA OOydYaroIIuMXcsl MO OOTaHHUKE, 300JI0TUH, AaHATOMHH,
dusnonorun 4denoBeka. B 11 kiacce u3ydaroTcs 3BOJIONMOHHOC YYCHHE, OCHOBBI
9KOJIOTHH M YYEHHE 0 Onocdepe.

VYueOHublii  npeaMer  «buosmorus»»  mpu3BaH ~ 00ecleYUTh  OCBOEHHE
oOy4daronmMmMucs OHMOJIOTMYECKUX TEOPUH M 3aKOHOB, WAEH, MPUHLMIIOB M TPABUI,
JEXKAIKMX B OCHOBE COBPEMEHHON €CTECTBECHHO-HAYYHOW KApPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOI0O0pa3MH W OCOOCHHOCTSIX KIICTKM, OpraHu3Ma, IOIIYJIALHH,
OMOLIEHO3a, SKOCHUCTEMBI, O BBIJAIOUINXCSA HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
VCCIENOBAHUSX B OMOJOTUM, NMPUKIAAHBIX ACMEKTax OUOJOTHYECKMX 3HaHWU. s
pasBUTHS M TOIEP)KAHHUS HMHTepeca OOydYaroluxcsi K OWOJIOTMM Hapsajay co
3HAYUTEIIbHBIM 00BEMOM TECOPETHUECKOIO MAaTepHalia B COJICPKAHUU IIPOTPAMMBI 110
OMOJIOTHH IIPEAYCMOTPEHO 3HAKOMCTBO C WMCTOPUCH CTAHOBJICHHSI M Pa3BUTHS TOH
WIM MHOW 00JIacTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€HBIX yUEHBIX B
penieHne BaXXHEHIINX OHOJIOTHUECKUX U SKOJOTHYECKUX MPOOIIEM.

Lens uzydenus yuebHoro npeamera «buosorus» Ha yriayOn€HHOM YpOBHE —
OBNaJeHUE  OOYy4alOUIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHu3allH JKMBBIX CHCTEM PA3HOTO paHra U npuoOpeTeHne YMEHUH HUCIOIb30BaTh
5TH  3HaHUWA B  (OPMHUpPOBAHMHU HWHTEpeca K  OMNpeAeN€HHOH  o0nacTu
Mpo(eCcCHOHANTBHON  JIeSTEIbHOCTH, CBSI3AHHOW C OWOJOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUL.



Hoctiokenue uenu wu3yueHus ydeOHoro mpeamera «buomorus» Ha
yrayOn€HHOM ypOBHE 00E€CIIEUUBACTCS PEIICHUEM CISAYIOINX 3aa4:

OCBOEHHE OOYHYAIOIIMMUCSA CHCTEMBbl OMOJIOTMYECKUX 3HAHWW: 00 OCHOBHBIX
OMOJIOTHYCCKUX TCOPUSIX, KOHIICMIIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IpaBUiIaxX, COCTABJISIONIMX COBPEMCHHYIO €CTCCTBCHHO-HAYUHYIO KapTHHY MHpa; O
CTPOCHHHM, MHOTO00pa3ud M OCOOEHHOCTSAX OMOJIOTHYECKUX CHUCTeM (KJIETKa,
Opranusm, MOIyJIALHKs, BU, OMoreolenos, onocdepa); 0 BHIJAIOIINXCA OTKPBITUAX U
COBPEMEHHBIX HCCIEAOBAHUAX B ONOJIOTHY;

O3HAKOMJICHUC OOy4YalIIMXCd C METOJJaMU IO3HAHUA KUBOH MPUPOJIBL:
UCCIEIOBATCILCKUMHU METOAaMHU OMOJIOTHUECKUX HayK (MOJICKYJIAPHOM U KJIETOYHOM
Ouonoruu, -HMOPUONIOTHUA W OWONOTMM PA3BUTHS, TEHETUKU U  CEJICKIIHH,
OMOTEXHOJIOTHH U CUHTETHYECKOW OHONOTUH, NaJ€OHTONIOTMH, SKOJIOTHH ); METOIaMHU
CaMOCTOSATCIIBHOTO MPOBEJCHUS OMOJOTHYCCKUX HCCICAOBAaHUM B TaOOpaTopuu U B
npupozc (HabIoIcCHUE, U3MEPEHUE, IKCIICPUMEHT, MOJICITUPOBAHHC);

OBJIAZICHUEC  OOYYaIOLIUMHUCS  YMEHHUSIMH:  CaMOCTOSITEJIbBHO  HAXOJUTh,
aHATM3UPOBaTh M HCMOJB30BATH OWOJIOTHYECKYHD HH(GOPMALMIO; MOJb30BATHCA
OMOJIOTUYECKOH TEPMHUHOJNIOTUEN W CHMBOJIMKOH; yCTaHaBIMBATH CBSI3b MEXKAY
pa3BUTHEM OHOJIOTMM W  COIHAIBHO-)KOHOMHYCCKUMH M JKOJOTHYCCKUMHU
npo0iieMaMy YEJIOBEYECTBA; OIICHUBATh IIOCJEACTBUSL CBOCH JESTEIBHOCTU 110
OTHOILICHUIO K OKpY)Kawolled MNpUpOAHON cpelne, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO OKPYXKAIOLLUX JIF0JIei; 0OOCHOBBIBATH U COONIOAATH MEPBI MPOPUIAKTUKH
MH(EKIMOHHBIX 3a00JIEBaHUI, MpaBWJIa MOBEACHUS B MNPUPOAE M oOecreueHus
0€3011aCHOCTH COOCTBEHHOM JKHM3HEICATEIIBHOCTY B YPE3BBIYAWHBIX CHUTYalHAX
IPUPOJIHOTO W TEXHOICHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMCHHbIC HAy4YHBIC
OTKPBITHSI B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y O0YYAIOIUXCS WHTEJUIEKTYAJIbHBIX U TBOPYECKHX CIOCOOHOCTEH B
IPOLECCE 3HAKOMCTBA C  BBIJAIOMIUMUCSA  OTKPBITUSIMH M COBPEMCHHBIMHU
UCCIICIOBAaHUSIMH B OHOJIOTHH, PEIIAEMBIMH €I IPOOJIEMaMH, METO/I0JIOIHEN
OMOJIOTMYECKOTO MCCIIEI0OBAHUSA, [IPOBEICHUA IKCIEPUMEHTAIBHBIX HCCIICIOBAHHM,
pelieHnuss OMOJIOTHYECKUX 3a/lady, MOJEIUPOBaHUS OUOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIMTAHHE Yy OOYYaOIIMXCSI [IEHHOCTHOI'O OTHOILICHHUS K KUBOM IPHPOJIE B
LEJIOM U K OT/JCJIbHBIM €€ O0OBEKTaM U SIBJICHUAM; (DOPMHPOBAHHE HKOJIOTUYECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYpHl MOBEJCHHUS B MPHUPOJC; MHTETPAIUN
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuodOpeTeHne  OOy4YarOMIUMHUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
IPUPOIOTIONB30BAaHUH (COOIIIOIEHNE PAaBUI TOBEACHUS B MPUPOE, OXPaHbl BUIOB,
PKOCHCTEM, Omocdepnl), COXpaHCHHH COOCTBEHHOTO 3I0pPOBBS M  3J0POBbBS
OKpYKarolux Jirojaei (cobmroienust Mep npodunakTuku 3ab0aeBaHuil, obecreueHre
0€30MacHOCTH JKU3HEJIEATEIIbHOCTH B UYPE3BBIYAMHBIX CUTYAIUsIX MPHPOJAHOTO U



TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJOTHYCCKUX 3HAHUN U
YMEHHUH B NOBCEAHEBHOM KU3HU;

CO3/aHM€  yCIOBMM A OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCA
WHJUBUTyAIbHON 00pa30BaTEIBbHOM TPACKTOPUM, CITIOCOOCTBYIOMICH MOCICAYIOMIEMY
podecCHOHATTLHOMY CaMOOMPE/ICICHIIO, B COOTBETCTBUU C WHIWBHAYaTbHBIMU
UHTEPEeCcaMH U MOTPEOHOCTIMHU PETHOHA.

OO1iee 4uCiIO 4acoB, OTBEACHHLIX HAa M3ydeHHE OMOJIOTUM Ha YIrIyOJeHHOM
ypoOBHE cpeaHero obdiiero odpaszomanus, cocrarisieT 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hejenmo), B 11 kimacce — 102 gaca (3 yaca B HEJeIo).

OT60p OpraHu3alluOHHBIX (OPM, METOJOB M CPEACTB OOydeHHs OHOJIOTHUU
OCYILECTBISIETCS ¢ Y4YETOM CHelupHUKHA €ro COoAepKaHusd W HANpaBICHHOCTH Ha
OpOAO/DKEHHE  OMOJOTMYeCKOro  oOpa3oBaHMs B OpraHU3alUsX  CPEIHEro
PO eCcCHOHATILHOTO U BHICIIETO 00pa30BaHUA.

O0s13aTebHBIM YCIIOBUEM MpU 00y4YCHUH OWOJIOTHMH HA YIiyOJIEHHOM YpPOBHC
SBJIICTCSI MPOBCICHUC JIAOOPAaTOPHBIX M TpakTudeckux pador. Taxxke ydactue
O0y4aroluxcs B BBIMOJHEHUH TPOEKTHBIX M Yy4eOHO-MCCIEN0BaTENbCKUX pPadoT,
TeMaTHKa KOTOPBIX OMPEIENIeTCs YUUTEJIeM Ha OCHOBE MMEIOIIMXCS MaTepHAIbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHA.



COJAEPXAHUE OBYUYEHUA
10 KJIACC

Coaepxanue NpOrpamMMbl, BBIJEICHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyJaapcTBeHHoOM utorosoii arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMoJoTHS — KOMIUICKCHas Hayka. Kparkas uctopusi pa3BUTHA
OouoJsioruu. buonornueckre Hayku U u3ydaeMble UMH npo0iemMbl. DyHnaMeHTanbHBbIE,
MPUKJIAJIHBIE U TIOUCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHH.

3HaueHue Ouonoruu B (HOPMUPOBAHUM COBPECMCHHOM €CTCCTBCHHO-HAYYHOU
KaptuHbl Mmupa. lIpodeccun, cBszanHbic ¢ Ouoiorueil. 3HaueHUEC OMOJIOTUHU B
MPAKTUYECKOMW  JIEITENbHOCTH  YEJIOBEKA: MEIAUILIMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBIILIJIEHHOCTH, OXPAHE TTPUPOABI.

JleMoHCTpanuu

[Toptpetsi: Apucroteins, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
I'apgen, I'. Mengens, B. 1. Bepnaackuii, 1. I1. Ilasnos, U. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl ¥ cxembl: «CBA3b OHMOJOTMM C JAPYTMMHM Haykamu», «Cucrema
OMOJIOTHUYCCKUX HAYKY.

Tema 2. ’KuBble CHCTEMbI U UX U3yYCHUE

Kupbie cuCTEMBI Kak MpeaMeT u3ydeHusi Onosioruu. CBOMCTBA KUBBIX CHCTECM:
€IMHCTBO XHMMHYECKOTO COCTaBa, IUCKPETHOCTh W LEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHHu3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE.

YPpOBHU OpraHu3alliy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBbI,
OpTaHU3MEHHbIN, MOMYJISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OHMOT€OLEHOTHUYECKHIT),
ouochepnsiit. [Ipoiieccrl, npoucxoasime B *KUBbIX cucTeMax. OCHOBHbIE MTPU3HAKU
s*kuBoro. JKusHb kak opma cyiiecTBoBaHusi Matepuu. Hayku, u3ydaroniue >KHUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHSAX OpPraHU3alUH.

N3yuenue >kuBbIX cucteM. Meroabsl Ouosnormdeckoil Hayku. Habmronenwue,
W3MEpPEHHE, IKCIEPUMEHT, CUCTeMaTH3alus, MeTaaHanus. [loHsaTHe 0 3aBUCUMON U
HE3aBUCHUMOI nepeMeHHOoU. [ImanupoBanue 3xcnepuMenTa. [locTaHOBKa U MPOBEPKa
runotre3. HymneBas rumotesa. [lonsitue BoIOOpKM M €€ mocToBepHOCTH. Pazbpoc B
Oononornueckux JaHHbIX. OTEHKa JIOCTOBEPHOCTH TOJYUYCHHBIX PE3YJIBTATOB.
[IprurHBI UCKaXKEHHS PE3YIBTATOB SKCNIEpUMEHTA. [IOHATHE CTATHCTUUECKOTO TECTA.

JdemoncTpanuu

Tabnuusl U cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «buomorudeckue
cucteMbl», « CBOMCTBA KMBON MaTEpUU», « Y POBHU OPraHU3alUH KUBOU MPUPOIB»,
«CTpoeHue KUBOTHOM KIETKW», «TKaHU IKUBOTHBIX», «CHUCTEMbI OpPraHoB



YeJI0BEUECKOro opraHusma», «buoreonienos», «buocdepa», «Meroabl H3yUYCHHS
YKUBOU MPHUPOIBI».

O6opynoBanue: JabopaTopHOE 00OPYAOBaHHUE AJIA MPOBEACHHS HAOIIONCHUMN,
U3MEPEHUN, SKCIIEPHUMEHTOB.

IIpakTnueckas padora «Vcrnonp30BaHuE pa3IMYHBIX METOAOB NPU U3YYECHUU
YKUBBIX CHCTEM.

Tema 3. buosorus KieTku

Kietka — cTpykTypHO-PYHKITHOHAIbHAS €IUHUIIA KUBOTO. VICTOpUS OTKPBITHS
kieTkd. PaGotrel P. I'yka, A. JleBenryka. Kierounas teopusa (T. IlBann, M.
[neinen, P. Bupxor). OCHOBHBIC ITOJIOKECHHUS COBPEMEHHOM KJICTOUHON TCOPUH.

Metoapl  MONEKYASpHOM U KIETOYHOM  OWMOJOTMU:  MHUKPOCKOMUSA,
xpomatorpadust, >meKTpoope3, METOA MEUYEHBIX aToMOB, UG depeHInaTLHOE
HEeHTPUGYTUPOBAHUE, KYJILTUBUPOBAHUE KIICTOK. M3yyeHue hukcupo8aHublx Kilemox.
DnexkTpoHHass ~ MHUKpockonwmsa.  Kougokanenas — muxpockonus.  Bumanvhoe
(npudicuznennHoe) uzyueHue Kiemox.

JleMoHCcTpanun

IToptpersr: P. I'yk, A. Jlesenryk, T. llIBann, M. IIneiaen, P. Bupxos, K. M.
bap.

Tabimupl u cxembl: «CBETOBOM MHKPOCKOID», «IJCKTPOHHBIA MHKPOCKOID),
«HcTopus pa3zBUTHSI METOJOB MUKPOCKOTTUI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpONpenaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydyenme MeETO/IOB  KIICTOYHOH  OHMOJIOTHH
(xpomarorpadusi, asekrpodopes, nuddepernuanpaoe neHTpudyruposanuc, [IL[P)».

Tema 4. Xumnueckas Opranu3anus KJICTKH

XHUMHYECKUI COCTAB KIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOAIEMEHTHI. Bona
U €€ poJib KaK pPaCTBOPHUTEIS,, PEarcHTa, y4acTUE B CTPYKTYPUPOBAHHM KIIETKH,
TCIJIOpEry siiud. MUHEPANIBHBIC BEIICCTBA KJICTKH, UX OWOJIOTHMYECKasi posib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BellleCTBA KIETKH. buonormyeckue moauMepsl. benku.
AMUHOKHUCJIOTHBIH cocTaB OenkoB. CTpPyKTypbl OenkoBoil Mosiekyinbl. [lepBuuHas
CTpyKTypa Ocika, TeNnTUaHas CBsA3b. BTOpuYHas, TpeTHYHAs, YCTBCPTUUHAS
ctpykrypel.  Jlenarypamus.  CoiictBa  OcnkoB.  Kiaccudukarmusi  OCIKOB.
buonornueckue Qpynkumn 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ibl, TUCAXapUIbI, OJUTOCAXAPUILl U TIOJIUCAXAPUIBI.
O6mmii  TUIaH  CTpoeHHs U (U3UKO-XUMHUYECKHE  CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKINM YTII€BOIOB.

Jlumuget. ['mapodunsHO-THApOYOOHBIE cBoiicTBAa. Knaccudukanus nunuaos.
Tpurnuuepunasl, ¢Gochonunuabl, BOCKH, CTEpPOUJIbl. buonorundeckue GyHKIMH
aunuioB. OOMIME CBOMCTBA OMOJOTMUYECKUX MEMOpaH — TEKY4YECTh, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.



HyknennoBesie kuciaotel. JJHK u PHK. CrpocHue HYKJICHHOBBIX KHCIOT.
Hyxneoruasl. [punuun kommnementapuoctu. [Ipasuno Yaprapda. Ctpykrypa JJHK
— nBoiHas crimpanb. MectoHaxoxnenue u Ounonorumdeckue pynakmuu JIHK. Bumbr
PHK. ®ynkmuu PHK B kietke.

Crpoenue moiiekyiasl AT®. Makposprudeckue cBsi3u B Moiekyie ATO.
buonornueckne Pynkumu ATD. BoccranoBnennbie MEepeHOCUUKH, WX (YHKIUH B
Kietke. /[pyeue nyxneozuompupochamer (HTD). Cexpenuposanne J[HK. Memoou:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas OuojorHsl: OHOXUMHMUYCCKUE M OHODH3NYECKHUE HCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYI. Moodenuposarue cmpyKmypbi
u OYyHKYULL OUOMONEKYT U UX Komniekcos. Komnvromepuuiil Ou3aiin u opeanuyeckull
CUHME3 OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JdeMoHCcTpauu

[Toptpetsr: JI. Ionunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinus, O.
Canrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XUMAYECKAX 3JIEMEHTOB B HEKUBOW MPUPOACY,
«PacrnipeneneHue XuMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOE.

Tabmmupr u cxembl: «llepuoamueckass TabiMiia XUMHYCCKHX JJICMCHTOBY,
«CrpoeHue MoOJEKylbl BOJAbl», «BelecrBa B cocraBe OpraHusmoB», «(CTpoeHue
MOJEKYJIbl Oenka», «CTpyKTypbl O€IKOBOH MOJEKYJb», «CTpPOCHHE MOJEKYI
VTJIeBOJI0B», «CTpOEHUE MOJIEKYJ TUNUI0BY, « HykiienHOBbIE KUCTOTHI», «CTpoeHue
MoOJieKyJibl ATO».

O6opytoBaHMEe: XUMUYECKAsI TIOCY/1a U 000PY10BaHNC.

JlaGopaTopHasi padora «OOHapyKeHHE OCIKOB C IMOMOIIBIO KauyeCTBCHHBIX
peaKLHily.

JlaGoparopnasi pabora «lccieqoBaHME HYKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHUu3MOBY.

Tema 5. CrpoeHue u QyHKIUM KICTKHA

Tunbl KIETOK: 3yKapuoTHyeckas U  IHpokapuoruueckas. CTpyKTypHO-
(yHKUIMOHATIBHBIE 00pa30BaHUS KIECTKH.

CtpoeHue mpoKapuoTHUYECKOU KiIeTKU. KierouHas cTeHka OakTepuil U apXew.
OcoOEHHOCTH CTPOCHUS TeTePOTPOPHON U aBTOTPOPHOMN MPOKAPUOTHICCKUX KIICTOK.
MecTo u poJib MPOKAPHOT B OMOIICHO3AX.

CtpoeHue u QyHKIIMOHUPOBAHHUE dyKapuoTHdeckon kieTku. [lmaszmatuueckas
MeMmOpaHa (mnasmanemma). CTpyKkTypa IUIa3MaTudeckoil meMOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IMIa3MaTHUecKyl0 MeMOpaHy: maccuBHbIN (Auddy3us, obreryéHHas
mupdysus), akTHUBHBIM (NMEPBUYHBIA W BTOPUYHBIM AKTHUBHBIM  TPAHCIOPT).
[lonmynmponnmaemocts MeMmOpanbl. PaboTa HaTpHii-KaaueBOTO Hacoca. JHOIHTO3:
MUHONIUTO3, (aronurto3. Ox3ouuTo3. Kinerounas crenka. CTpyktypa U (pyHKIINU
KJIETOYHOM CTEHKH PacTE€HUH, TpuboB.



Huronnasma. Luro3zons. Lurockenetr. ABuxkeHue uuUTOIIazMbl. OpraHoujbl
KjaeTkd. OJHOMEMOpaHHBIE OPraHOMbl KIETKHU: 3HAomIazMarnyeckas cerb (I11C),
anmapat [ompmku, JU30COMBI, WX cTpoenne U (yHKIuH. B3aumocs3b
OJTHOMCMOPAHHBIX OPraHOMJOB KIETKHA. CTpOoeHHE TPaHYIIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. CunTe3 pacTBOpUMBIX OeikoB. CHHTE3
KJIETOUHBIX MeMmOpaH. ['ankuil (arpanyyisipHblii) SHAOMIA3MATUYECKUN PETUKYIYM.
Cekperopnas ¢yukuusi anmnapara [onbmku. Moouguxkayus benxkos 6 annapame
Tonvoocu. Copmuposxa 6enxoe 6 annapame [onvOorcu. TpaHCIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbix kietok. Kierounsiii cok. Typrop.

[lonmyaBTOHOMHBIC ~ OpPraHOMZIBI  KICTKU:  MUTOXOHJPHUM,  IUIACTUIIBI.
Ipoucxocoenue mumoxonoputl u naacmuo. Cumbuoeenes (K.C. Mepeoickosckuu, JI.
Mapeynuc). Ctpoenne u (yHKIMH MUTOXOHApWH U T1actud. llepBuunbie,
BTOPUYHBIC U CJIOXKHBIC IJIACTHABI (POTOCHHTCIUPYIOUIUX FYKAPHOT. XJIOPOILIACTHI,
XPOMOIUIACTBHI, JIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpanusie opranouanl kieTku CtpoeHue u (yHKIMM HEMEMOPaHHBIX
OpraHouJI0B KJIETKH. Pu6ocoMsl. IIpomexcymounvie Gunamenmeo.
MukpodunamenTsl. AxkmuHogble  Mukpoguiamenmul.  MBIIIEUHBIE  KJIETKH.
AKmuHoeble KOMNOHeHmbl HembluleuHblx Kiemox. Mukporpybouku. KieTounsrii
neHtp. CTpoeHMEe W JABUKCHHUE JKTYTHKOB W PECHUYCK. MuKpoTpyOboUuKH
uutorasmel. LleHTpuons. benku, accoyuuposaunvie ¢ MUKpoguiameHmamu u
muxpompybouxamu. MomopHnvle 6eaxu.

SAnpo. OGonouka sapa, XpOMaTHH, KapHOIIa3Ma, SAPBIIIKHA, UX CTPOEHUE U
byakuun. SpepHbrii  6enkoBbIM  Marpukc. [IpocTpaHCTBEHHOE pPACIOIOKCHUC
XpoMOCOM B uWHTepdhasHOM sifpe. Jyxpomamun u 2emepoxpomamur. beiku
XpOMaTUHA — THUCTOHBL. Jlunamuxa sdepHou o0b6onouky 6 mumo3se. Hoephbiii
MPAHCROPM.

Kiierounble BritoueHus. CpaBHUTEIbHAs XapaKTECPUCTHKA KIIETOK 3YKapHOT
(pacTUTCIBHOM, )KHBOTHOM, TPUOHON ).

JemoHcTpanuu

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

Tabmuubl 1 cxeMbl: «CTpoeHHE HYKapHOTUYECKOM KIETKW», «CTpoeHue
KUBOTHOU KIETKH», «CTPOCHUE PACTUTEIBHON KIETKNY, « CTPOCHUE MUTOXOHIPUNY,
«Sapo», «CtpoeHre NPOKAPUOTUIECKOMN KIETKN».

OO6opy/ioBaHMe: CBETOBOW MHKPOCKOI, MHUKpPONpEnapaTbl pacTUTENIbHBIX,
"KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUATbHBIX KIIETOK.

JlaGopaTropnass pabora  «/3yueHHEe CTpPOEHHS  KIECTOK  Pa3IUYHBIX
OpraHu3MOB».

IMpakTuyeckas padora «3ydueHune CBOMCTB KIECTOUHON MEMOPAHBD.

Jlaboparopnasi pabGora «JVccienoBanue IuiazMosM3a M JAEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX.



IIpakTuyeckas padora «/3yueHue IBUKECHUSI TUTOILUIA3MBI B PACTUTEIIBHBIX
KJIETKax».

Tema 6. O0MeH BellecTB M NpeBpallleHUe JHEPIUM B KJIeTKe

AcCUMHIIAIIAS U TUCCUMMIIAIIMS — JIBE€ CTOPOHBI MeTabonn3ma. Tumnel oOMeHa
BCIICCTB: aBTOTPO(HBIM U TeTCpPOTpOPHBIA. YyacTHe KHCIOpOJa B OOMEHHBIX
nporeccax. JHepreTnyeckoe odecnedenue kietku: npespamienne AT® B 0OMEHHBIX
npoueccax. @DepMEHTAaTUBHBIA XapakTep peakUHil KIETOYHOro MeTadoau3Ma.
depMenThl, UX CTPOEHHE, CBOMCTBA 1 Mexanu3M JercTBust. Kopepmentsl. OTnnuus
(bepMECHTOB OT HEOpPraHWMYECKUX KaTaliu3aTopoB. benku-akTuBaTOphl U OCIKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMCHTATUBHBIX PEAKIUN OT pPa3NHUHBIX
(hakTOpOB.

IlepBUYHBIM CHUHTE3 OpPraHMYECKMX BEIIECTB B KiIeTKe. DOTOCHHTES.
AHoxcucenHnvlli U OKcueeHHblll Gomocunmes y oaxkmepuii. Ceemocooupaioujue
HNUSMEHmMbl U NUSMEHMbl PeaKyUuoHH020 yeHrmpd. Poib XJI0poIiacToB B IpoIlecce
dborocunTe3a. CBeToBas U TeMHOBas ¢aszpl. Pomoodvixanue, Cs, Cp. u CAM-munot
gomocunmesa. TlponykTUBHOCTB (poTOCHMHTE3a. BiausiHue pa3nuyHbIX (PaKTOPOB HA
CKOPOCTh (pOTOCHHTE3a. 3HaUE€HHE (DOTOCHUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTECTUKOB:
HUTPUDUIUPYIOMHEC OaKTEPUH, KCIC300aKTCPUH, CCPOOAKTEPUU, BOJOPOIHBIC
OaxTepuu. 3HaUEHUE XEMOCUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxeHus. IIpoaykThl OpoXKEeHMS U HX
WCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MUKPOOPraHU3MBI KaK  OOBEKTHI
OMOTCXHOJIOTHH M BO30OYAUTCIN OOJIC3HEH.

AspoOHBIC OpraHU3MBbl. JTallbl YHEPreTHUECKOT0 0OMeHa. [1oroToBUTEIIbHBIH
aTan. [ mmKonu3 — 0ECKUCIOPOJHOE PACLIETUIEHHE TTFOKO3BI.

buonornyeckoe OKHUCIEHWE, WM KIETOYHOE JbIXaHue. Polb MHUTOXOHIpUH B
npoueccax Ouosiorndeckoro okucieHus. Luxnmueckue peakuuu. OKUCIUTEIBHOES
dbochopuniupoBanuc. Iuepaus membpannozo epaouenma npomonos. Cunmes ATD:
paboma npomounou AT@-cunmaszwvl. llpenmymiecTBa a’poOHOTO MyTH OOMCHA
BELIECTB Mepesa aHa3pOOHBIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

Jdemoncrpanuu

[Moprperst: JIxk. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murueir, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3», «IHEPreTHUECKUN OOMeH», «bHOCHHTE3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTERY.

O6opyioBaHue: CBETOBOM MHKPOCKON, O0OpY/IOBaHHE ISl TPUTOTOBJIEHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENApPaTOB.

JlabopaTtopuasi pabora «/I3ydeHne KaTaqIuTUYECKOH aKTUBHOCTH (€PMEHTOB
(Ha mpuMepe aMuIa3bl WIIA KaTallas3bl).

JlaGopaTtopuass pabora «l3ydyeHue (epMEHTATUBHOTO  pacUIETICHUS
NEPOKCHAA BOJOPOJA B PACTUTENIBHBIX U YKUBOTHBIX KJIETKAX».
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JlaGopaTopnasi paGora «CpaBHEeHHE  IpoleccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHenue NpoueccoB OPOKEHUS U JbIXAHUS.

Tema 7. HacsencrBeHHass nH(pOpMALM H Peaiu3alus €€ B KJIeTKe

Peakuun martpuuHOoro cuHTe3a. [IpHHIUI KOMILUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHuHTe3a. Peanmuzanus nHacinencTBeHHON uHpopMmanuu. | eHeTHueckuii
KOX, €ro cBoucrBa. Tpanckpunumss — wMarpuunbld cuHTe3 PHK. Ilpunnumne:
TPAHCKPUILMU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUIEIIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasanus u e€¢ »tanbl. Yuactue TpaHcnopTHeix PHK B OuocuHTese Gernka.
VYcnosuss Ouocunresa Oenka. KomupoBanue ammnokucior. Pomb pubocom B
ounocunTese Oemka.

Cospemennvie npedcmasnenusi o cmpoeHuu ceHos. OpraHuzalvs IeHOMa y
IIPOKApUOT M 3yKapuoT. Peryisinus akTUBHOCTM T'€HOB Yy IlIpOKapuoT. l'umoresza
ormepona (®. XKako6, XK. Mano). Monexyiapuvie mexanuzmvl IKCHpeCcCUU 2€HO8 Y
sykapuom. Ponv xpomamuna 6 pecynayuu pabomwer eeHos. Perynsiuus OOMEHHBIX
IIPOLIECCOB B KneTke. KneTounslii romeocTas.

Bupycel — Hekiierounble (GOpMBI JKU3HH B OOJNHMTraTtHeic napa3utbl. CTpocHHE
MIPOCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenwusiii yuxi
J[HK-cooeporcawyux  eupycos, PHK-codepoicawux eupycos, baxmepuoghacos.
Obpamuasa mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a005ieBaHUs 4esiOBEKa, KUBOTHbIX, pacTtenuil. CITU]I, COVID-19,
COIMAJIBHBIC M MCIUIIMHCKUEC TTPOOIICMBL.

buoungpopmamura: unmeecpayus u aunanuz oOoarvwux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux OaHuwvlx. Hanomexunonoeuu 6 6uonozuu u meouyune.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKkapcma.

JemoHcTpanuu

[Toptpetsr: H. K. Kosbuos, /1. Y. IBaHOBCKUH.

Tabmuipel 1 cxemel: «buocuHTE3 Ocnkay, «['eHeTMyeckuil kom», «BHpPYCHD,
«baktepuodaru».

IpakTnueckas padora «Co3naHue MOAEIN BUPYC.

Tema 8. ’Ku3HeHHBIHA MK KJIETKH

Knerounplii 1uki, ero mepuoisl u peryisnus. Matepdaza u  MuTO3.
Oco0eHHOoCTH TpolleccoB, TpoTekaronmx B HHTepdasze. [loarotoBka KIETKH K
JIETICHUIO. [IpecunTeTUYECKUIA (HOCTMUTOTHYECKU ), CHUHTETHYECKUU 151
MOCTCUHTETUYECKUH (PEMHUTOTUUYECKUI ) IEPHOJIBI UHTEP(DA3BI.

Marpuunsii cunre3 JIHK — pennmukanwms. [lpuHouner permmkanmun JIHK:

KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHUHTE3,  AHTHUIIAPAIIIEIBHOCTB.
Mexannsm perumkannn JIHK. Xpomocomel. CtpoeHne xpomocoM. Temomepsl H
TeroMepaza. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTum. JIumimowaHelid U
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rariougHeli  HAbopel  XpomocoM. ['omosoruuHele  XpoMocombl. [lojoBrwie
XPOMOCOMBI.

HMenenve kneTkn — MuTo3. CTaAuu MUTO3a U MPOUCXOISAIINE B HUX MPOLIECCHI.
Turnel Muro3a. Kapnokusue3 U IUTOKUHE3. bruonornyeckoe 3Ha4eHUE MUTO34.

Perynsimus MutoTHueckoro nukia KiaeTku. [Iporpammupyemasi KieTOYHas
ru0enb — anomnTo3.

Knerounoe s1po, XpoMOCOMBI, (QYHKIHMOHANIbHAs TE€HOMHUKA. MexaHuzmul
npoaugepayuu, oupdepenyuposxku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOSAHUSL KIeMKU.

JdeMoHCcTpauu

Tabmuupr 1 cxembl: «Ku3HeHHblM MUK KIETKH», «Muto3», «CtpoeHue
xpomocom», «Pemnukanusa JHK».

O6opyioBaHHe: CBETOBOM MHUKPOCKON, MUKpoOMpemapaTsl: «MHUTO3 B KIIETKax
KOpELIKA JIYKa».

JlaGopaTopHuas pabora «3yuenue XpPOMOCOM Ha TOTOBBIX
MHUKponpenaparax.

JlaGopaTopuasi padora «HaOmoneHue MuTo3a B KJIETKaX KOHUMKA KOpEHIKa
JyKa (Ha TOTOBBIX MHUKPOTIpEIIapaTax )».

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buosiorndeckoe pazHooOpazue opraHu3MoB. OHOKIIETOUHBIE, KOJIOHUAJIBHbBIE,
MHOTOKJIETOYHBIE OPraHU3MBI.

OCcoOEHHOCTH CTPOEHUSI U JKU3HEIEATEIIbHOCTH OJIHOKJIETOYHBIX OPraHUu3MOB.
bakrepun, apxeu, OIHOKJICTOYHBIC TPUOBI, OJHOKJICTOYHBIC BOIOPOCIH, APYTHE
pOTUCTHI. KoJIOHHAIIbHBIE OPraHU3MBI.

B3auMocCBsI3b yacTell MHOTOKJIETOUHOTO OpraHvu3Ma. TkaHu, OpraHbl U CUCTEMBbI
opranoB. OpraHusMm Kak equHoe 1enoe. I'omeocras.

Tkanu pacreHuid. TUTIBI pacTUTEIBHBIX TKaHEH: 00pa3oBareibHAs, IOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAsi, MexaHmueckas. OCOOCHHOCTH CTPOCHUS, (YHKIHUHA H
PAaCNOJIOKECHUS TKAHEH B OpraHax pacTCHHM.

TkaHu KUBOTHBIX U 4YeNOBEKA. THIBI YKUBOTHBIX TKaHEW: SMUTEIUATbHAS,
COCIMHUTEIbHAS, MbIlIeUHasi, HepBHasg. (OCOOEHHOCTU CTPOCHUS, QYHKIUUH U
PacCIIOJIOKECHUS TKAHEN B OpraHax JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbie W TI'€HEpaTUBHbIC OpraHbl pacrteHuil. OpraHbel U
CHUCTEMbI OPTaHOB JKUBOTHBIX U uefoBeka. DYHKIIUM OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmMoB. Kapkac pactenuii. CkeneTrsl OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblil U BHyTpeHHUH ckeneT. CTpoeHUEe U TUTIBI
COEIMHEHUS KOCTEN.

JIBr>KeHre oprann3moB. /[BIKeHHe OHOKIETOUHBIX OPTaHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, PECHUYHOE. JIBMKEHHWE MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MBI U
HacTUM. JIBMKEHHE MHOTOKJIETOYHBIX JKUBOTHBIX U UYEJIOBEKA: MBIIICUHAS CHCTEMA.
Pednexc. CkeneTHbie MBIIIIBI U UX padoTa.
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[Iutanue opranu3MoB. [lornouieHue BOABI, YIVIEKACIOTO ra3a U MHHEPAIbHBIX
BEIIECTB pacTeHUsAMM. [IuTanne >xMBOTHBIX. BHYTpHUIIOIOCTHOE U BHYTPUKIETOUHOE
nuuieBapenue. [lutaHue NO3BOHOYHBIX MKUBOTHBIX. OTHENbl MUIIEBAPUTEIBHOTO
Tpakra. [IuneBapurenbHbie xkemne3sl. [InimeBapuTensHas cUCTEMAa YEJIOBEKA.

Hpixanue opranu3mMoB. JpixaHue pacteHuit. JlpixaHue >KUBOTHBIX. uddysus
ra3oB 4epe3 NMOBEPXHOCTh KIETKU. KoxkHOe npixanue. JlpIxarenbHas MOBEPXHOCTD.
XKabeproe n nérounoe aprxanue. Jprxanve MO3BOHOYHBIX JKUBOTHBIX M UYEIOBEKA.
OBOJIIOLIMOHHOE  YCIIOXKHEHUE  CTPOCHMsI JETKMX TMO3BOHOYHBIX  KMBOTHBIX.
[pixarenbHass cucTeMa 4YeloBeKa. MexaHuW3M BEHTWIALMHM JIETKUX Yy NTUL U
MJICKOITUTAIONIUX. Perynsiius apixanus. JpixaTeabHbie 00bEMBI.

TpaHcmopT BEWIECTB Yy OPraHu3MoB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUMU.
Tpancropt BemiecTB y JKMBOTHBIX. KpoBeHOCHas cucteMa u €€ Oprassbl.
KpoBeHocHas cucTteMa 03BOHOYHBIX KUBOTHBIX U desioBeka. Cepaie, KpOBEHOCHBIE
cocyisl U KpoBb. Kpyru kpoBooOpamicHusi. DBOTIONUOHHBIC YCIOXKHCHHUS CTPOCHUS
KPOBCHOCHOM CHCTEMBI ITI03BOHOYHBIX JKUBOTHBIX. PaGoTa cepaiia u €€ perysmus.

Boinenenne y opraHnn3mMoB. Beigenenue y pacteHui. Beiaenenne y sKMBOTHBIX.
CokpatutensHbie Bakyosu. Opransl Beiaenenus. Guibtpanus, cekpeuns 1 o0paTHoe
BCACHIBAHME KaK MCXaHWU3Mbl PabOThl OpPraHoB BbijciacHUSA. CBsI3b IMOJIOCTH Teia C
KPOBEHOCHOW U BBIJICIIUTEIILHOM CUCTEMaMHU. BbIJIeJIEHUE Yy ITO3BOHOYHBIX KUBOTHBIX
n yenoseka. [Touku. Ctpoenue u pyHKuHoHUpoBaHue HeppoHa. OOpazoBaHHe MOUYU
Y 4EJIOBEKA.

3amura y OpPraHu3MOB. 3alllMTa Y OJHOKIETOUHBIX OpPraHu3moB. Coopsl
OakTepuil ¥ HUCTHI NPOCTEHINMX. 3alUTa y MHOTOKJICTOUHBIX pacTeHuil. KyTukyma.
CpejicTBa NaCCUBHOM U XUMHUYCCKOM 3a1UThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOWU3BOIAHBIE. 3alIUTa
opraHu3mMa ot 6one3Hei. UMMmyHHas cuctema yenoBeka. KiieTounslii 1 rymMOpanbHbIN
UMMYHUTCT. BpoXaE¢HHBIN 1 PprOOPCTEHHBIN CICTMPUICCKUA UMMYHHTET. Teopus
KJIIOHAIbHO-ceIcKkTHBHOTO mMMyHuTeTa (I1. Dpnux, ®. M. bepuer, C. Tonerasa).
Bocnanurensapie 0TBETH Oprasu3mMoB. Poib BpOKIEHHOIO HMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00J1€BaHUH.

PazopaxxumMoCTh M peryysuuss |y  OpraHm3MoB. PasgpakumocTts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. PazipaxxumMoCTh U peryisuus y pacTCHUM.
PocToBblIe BemecTBa U X 3HAYCHUC.

HepBHas cuctema u pediekTopHas peryisiuus y »kMBOTHBIX. HepBHas cucrtema
U €€ OTHenbl. OBOJIIMOHHOE YCIOKHEHUE CTPOCHHMS HEPBHOM CHCTEMBI Yy
KUBOTHBIX. OTAENBI TOJOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Pediekc wu
pedaexropHas nyra. be3ycinoBHbIE U yCIOBHBIE pe(IICKCHI.

I'ymOpanpHas perymauus M 3HAOKPMHHASA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKpUHHON CHUCTEMBI M UX TOPMOHEI. JlelicTBHEe TOpMOHOB. B3anmocCBsA3b
HEPBHOM M DHJIOKpUHHOM cucTeM. [ unoramamo-runodusapHasi cucTema.
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JdeMoHCcTpanu

[Toptper: U. I1. I1aBnos.

Tabnupr u  cxembl: «OOHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
BoZopocin», «bakrepum», «lIpocreiimmey», «Opranbl LIBETKOBBIX pPacTEHUN»,
«CucrteMbl  OpraHoB  IIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHHE
HaceKOMbIX», «TkaHu pacreHui», «KopHeBble cHcTeMb», «CTpoeHue cTelmsn»,
«CTpoeHre JHCTOBOM IUIACTUHKN», «TKaHH JKUBOTHBIX», «CKeleTr 4eloBeKay,
«IIuwmeBapurensHas cucrema», «KpoBeHocHas cuctemay, «JlpIxaTesnbHas cUCTeEMay,
«Hepsnas cucrema», «Koxay», «Mplleunas cucreMa», «BplienuTenpHas cUCTEMay,
«DHIOKpUHHAA CUCTEMAY, «CtpoeHue MBIIILIBD, «MMmyHHTETY,
«Kumeunononoctueie», «Cxema mnuTaHus pacTeHui», «KpoBeHOCHBIE cHCTEMBI
MO3BOHOYHBIX  YKMBOTHBIX», «CTpoenue ruapb», «CTpoeHHE IUIaHAPUWY,
«BHyTpeHHee cTpoeHHE H0XkIeBOro uepBs», «HepBHas cucrema poid», «HepBHas
cucrema JIsArywkw», «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema
ntuly», «HepBHas cucrema MileKonUTawIIKNX», «HepBHas cucremMa 4enoBeKay,
«Pednexc».

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPONpPENapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIIpENAparbl TKAHEHW, PAKOBHHBI MOJUIOCKOB, KOJUIEKIIHMH
HACEKOMBIX, HIJIOKOKHX, >KHMBBIC 3K3EMIULIPbl KOMHATHBIX pPacTeHUM, repOapuu
pacTeHUWH  pa3HbIX  OTHEJOB, BIAXHbIE MpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIGKUMW O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyAoBaHUE ISl IEMOHCTPALMHU MOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHUM,
pacHICTUICHUS Kpaxmayia u OCJIKOB IOJ[ JICHCTBUEM (PEpMEHTOB, 000pPYAOBAHHUCE JUIS
JEMOHCTPALIMA OIBITOB 110 M3MEPEHHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTEIbHBIX JBUXKEHUH, MOJIETIU TOJIOBHOIO MO3Ta Pa3IUUHbIX )KMBOTHBIX.

JlaGoparopnasi pabora «M3ydeHue TKaHEH paCTCHUIN».

JlaGopaTopHas padora «M3yucHue TKaHEH >KUBOTHBIX).

JlaGopaTopHas padora «M3yueHue OpraHoB [BETKOBOI'O PACTCHUS.

Tema 10. PazMHOXkeHHE M PA3BATHE OPraHU3MOB

@DopMBbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe (BKJIOYasi BEreTaTUBHOE) U
noysoBoe.  Buzapl  0Oecnosioro  pa3MHOMKEHHS:  TOYKOBAHHWE,  CHOPYJIALMS,
(dparmeHTalMs, KJIOHUPOBAHUE.

ITosmoBoe pasmHoxkeHue. IlosioBbic KIICTKM, WM TrameTbl. Meio3. Craauu
Mmeno3a. [lopenenne xpomocom B Meiosze. KpoccuHroBep. bHOIOTHYECKHE CMBICT
MeH03a U MOJIOBOTO Ipoliecca. Meo3 U ero MECTO B dKU3HEHHOM I[UKJIE OPTAHU3MOB.

IIpenzapoasimieBoe paszsutre. ['ameToreHes y >KUBOTHBIX. [lonoBBIE XKeme3bl.
OOpazoBanue W pa3BUTHE MOJOBBIX KiIeTOoK. CrepmaroreHes u oorexes. CTtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHre W OMOPHOHAIBHOE  pa3BUTHE IKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHEE. [lapTeHorenes.
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WHauBuyalibHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). OMOPHOIOTUS — HAYKaA O
pa3BUTUU OpPraHu3MoB. Mopgoecenes — 00Ha u3 21a6HbLIX NPOOAEM IMOPUOTOSUN.
Konyenyusa mopghocenos u mooearu mopghozcenesa. Cragnu smOprorenesa XUBOTHBIX
(Ha mpumepe asarymku). JpoOienue. Tumbl apoOieHus. emepmunupoeannoe u
HedepmunuposanHoe Opobaenue. brnacmyna, munot  6aacmyn. OcoOGESHHOCTH
JIpOOJICHUSI MJIEKOMUTAIONIMX. 3apOJIbIIIEBbIE JUCTKU (racTpyssnus). 3aknaaka
OpPraHOB W TKAaHEW W3 3apOJBILIEBBIX JINCTKOB. B3auMHOE BAMsSHHME uacTel
Pa3BUBAIOIIETOCS 3apobilia (AMOpHUOHATbHASI HHAYKIKS ). 3aKJIaJIKa MIaHa CTPOCHUs
KUBOTHOTO KaK pe3yJbTaT HEPAPXUUECKUX B3aUMOJEHCTBHIl reHOB. BnusHue Ha
AMOPHUOHATIFHOE PA3BUTHE PATUUHBIX (PAKTOPOB OKPY>KAIOIICH CPEBI.

Poct u pa3Butue kuBOTHBIX. llocTamOpuonanbublii nepuon. llpsimoe u
HenmpsaMoe pa3BuThe. PazButue ¢ MeTaMop(o30M y OECITO3BOHOYHBIX M TTO3BOHOYHBIX
KUBOTHBIX. bBHOIOrMYeckoe 3HA4YEHHE IMIPSAMOIO0 W HEMPSIMOTO Ppa3BUTHA, HX
pacripocTpaHeHue B rpupoje. Tuiibl pocta )KUBOTHBIX. PaKTOPhl PErYJSLUN pOCTa
KUBOTHBIX W 4enoBeka. CTaguu MOCTIMOPUOHAIBLHOTO PAa3BUTHUA Y YKUBOTHBIX U
yesioBeka. [lepuoabl oHTOreHesa uenoBeka. CTapeHrne U CMEpTh KaK OMOJOTHYECKHE
MPOLIECCHI.

Pasmuoxxenne u pazButue pacteHmid. ['ametodur m cnopodur. Meiio3 B
’KU3HCHHOM IMKJIC pacTeHuil. OOpa3oBaHue crop B mpoiiecce Meiosa. ['amerorenes
y pacrenuid. OmIOAOTBOPEHME M PA3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BOHHOE
OIJIOJJOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJaiuyd OHTONCHE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

IToprpersi: C. I'. HaBamun, X. [Ieman.

Tabmuubsl u  cxembl: «BereraTuBHOe pa3MHOXeHHe», «Tumbsl Oecronoro
pasMHOXEHUAD», «Pa3MHOXKEHHE XJIaMUAOMOHAAbI», «Pa3MHOXKEHHE 3BIIIEHBI»,
«Pa3sMHOXEHUC THIpB, «Meio3», «Xpomocombl», «l'ameroreHes», «CTpocHue
ANLEKIICTKH M cliepMaro3onia», «OCHOBHBIE CTaJud OHTOreHesa», «llpsamoe u
HEenpsiMoe pa3BuTue», «PazBurue Manckoro xyka», «Paspurue capanumn», «Pa3zpurtue
JATYIIKWY, «/[BOMHOE OMIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHHI», « CTPOECHNUE CEMSIH
OJHOJAOJIBHBIX WU JIBYOJBHBIX PACTCHUI», «KU3HEHHBIN IIUKJI MOPCKOW KaITyCThD»,
«Kn3HeHHBIN UK MXa», «KU3HCHHBIA UK ITallOPOTHUKA», «JKU3HCHHBIM ITUKII
COCHBD».

OO6opyn0oBaHMe: CBETOBOH MHUKPOCKON, MHUKpOMpenaparbl SHIIEKIETOK U
CIIEpMAaTO30UJIOB, MOJIENb «L UK pa3BUTHS JISATYIIKN.

JlaGopaTopnasi paGora «/3yueHHe CTpOCHUS MONOBBIX KJIETOK HAa TOTOBBIX
MHUKponpenaparax».

IpakTnueckas padora «BbIABICHUE MPU3HAKOB CXOJACTBA 3apojbliliei
MO3BOHOUHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB pPAa3MHOKEHHUS  BBICIIMX
PaCTEHHI».
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Tema 11. I'eHeTMka — HayKa O HACJAE€ACTBEHHOCTH H HW3MEHYHBOCTH
OPraHu3MoB

HcTopHsi CTAaHOBJIEHUSA U Pa3BUTHS T€HETHKU Kak Hayku. Pabotel I'. Menaens,
I'. ne ®pusza, T. Moprana. Ponp 0OT€UECTBEHHBIX YUEHBIX B Pa3BUTUH T'€HECTHKMU.
Pa6otel H. K. Konsiiosa, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko,
0. A. ®umunuenxo, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TMOHSITUS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJlieNIbHbIe TEeHBbI, aJbTEPHATHUBHBIE NPU3HAKK, JOMUHAHTHBIA W PEIECCHUBHBIN
MIPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTasd JUHUSA, THOPHUABI, TCHOTHUII, (PEHOTHII.

OcCHOBHBIE =~ METOABI  TEHETHUKHU: TUOPUJOJIOTUUCCKUH,  IIUTOJOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETHYECKHI.
JleMoHCTpanun

IToptpersl: I'. Mennens, I'. ge ®pus, T. Mopran, H. K. Konsmor, H. H.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnuusl 1 cxembl: «MeTOIbl TEHETUKUY, «CXEeMbI CKPEIIIMBAHUS.

JlaGopaTtopuasi  paGora  «/lpozodpuna kak  OOBEKT  T'€HETUUYECKUX
HCCIECIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanve. IlepBblii  3akoH MeHgens —  3aKoH
€AMHO00pa3usl THOPUIOB MEpPBOro mokosieHus. IIpaBuno nomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKkOH pacllelyieHHss npu3HakoB. l[luTonornueckne OCHOBBI
MOHOTHOPHTHOTO CKpeluBanus. [ umore3a 4McToThl raMer.

AHanuzupyromee ckpeiuBanue. [IpoMexyTOUHbI XapakTep HaCJCAOBAHUSL.
PacuierieHre mpru3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHHH.

Jurndpuanoe ckpemuBanve. Tpertuid 3akoH MeHIens: — 3aKOH HE3aBUCUMOTO
HaCJICIOBaHMSI MPU3HAKOB. [[UTOIOTrHYECKIE OCHOBBI IMTUOPHUIHOTO CKPCITUBAHMUS.

Cuermiennoe HaciieqoBanne npu3HakoB. Padorsr T. Moprana. CremieHHOE
HACJICIOBAHHUE TCHOB, HAPYLICHUE CLCIUICHUS MEXy FreHaMHi. XPOMOCOMHAsI TEOPUS
HACJICICTBEHHOCTH.

I'enetrka mona. XpOMOCOMHBIM MEXAHU3M OMNpEAENeHus 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi W rereporaMmeTHbld nos. [ eHerudeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLHEIUIEHHBIX C MIOJIOM.

['eHoTun kak nemoctHad cucrema. [lmenoTponuss — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIN  aJUIeIu3M. B3auMOJeNCTBHE  HEAUIENBHBIX  TEHOB.
KommnementapHocTs. Jnuctas. [lomumepus.

I'eHeTH4ECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PM3MOTOTUYECKHUX TPOIECCOB, MOBEICHNUS W KOTHUTUBHBIX (QYHKIWN. | eHeTnueckne
MEXaHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSI «XO35IMH — Mapa3uT» U
«XO35IMH — MHUKpoOHMOM». ['€@HeTHuecKue AacleKThl KOHTPOIS U HU3MEHEHHUs
HACJEICTBEHHOW HH(POPMAITNHU B TIOKOJICHHSIX KJIETOK U OPTaHU3MOB.
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JdeMoHCcTpanu

IToptpersr: I'. Mennens, T. Mopras.

Tabnupr u cxemsl: «llepBwiii U BTOpO 3akonsl Menaens», «Tperni 3axoH
Mennensa», «AHaIU3UpPYOIIEE CKpellluBaHue», «HemomHoe NTOMHUHUPOBAHUEY,
«CreriecHHOEe  HaclIeIOBaHUE TPU3HAKOB y Apo3oduibly, «['eHeTnka momay,
«Kapuotnn ~ yenosekay, «Kapuorun  apozoduiby, «Kapuotunm — OTHLBD,
«MHOKECTBEHHBIN allyienu3My», «B3anmMoieiicTBUE T€HOBY.

O6opynoBanue: MOJEh IS IEMOHCTPAIMK 3aKOHOB €AMHOO0pa3us THOPUIOB
MIEPBOTO MTOKOJICHUS U PACIICIUICHUS IPU3HAKOB, MOJIETb I AEMOHCTpAlUU 3aKOHA
HE3aBHCUMOTO HACJICIOBAHMS IIPU3HAKOB, MOJICINb JIJI JIEMOHCTPAIINH CUEILUICHHOTO
HAaCJEIOBaHMS MPU3HAKOB, CBETOBON MUKPOCKOT, MUKpomperapat: «J[po3odunay.

IpakTnueckass  pabdora  «M3yueHue  pe3yJbTaToOB  MOHOTHOPUIHOTO
CKpCIIUBaHUA Y IPO30(DUIIBD).

IIpakTu4yeckas padora «/3yueHue pe3yabTaTOB JUTHOPHUIHOTO CKPCITUBAHUS
y Ap030UITBD».

Tema 13. 3aKoOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue TreHoTMNA U cpeabl npu  (PopMHUpOBaHUH  (HEHOTHIIA.
N3meHunBOCTE NpU3HAKOB. KayeCcTBEHHBIE M KOJMYECTBCHHBIC NPU3HAKU. Buibl
W3MEHYMBOCTU: HEHACJICACTBEHHAS U HACJIEACTBCHHAS.

MoaudukaniioHHass U3MEHYUBOCTh. Ponb  cpeapl B (OpPMUPOBAHUU
MOAU(PUKALMOHHON n3MeHunBOoCcTH. HopMma peakuuu npusHaka. BapualmoHHBINH psia
u BapuanmoHHass kpuBas (B. Horanucen). CBoiicTBa MOIU(PUKAITMOHHOM
U3MEHYUBOCTH.

['eHoTHIIMYECKasT U3MEHUYHUBOCTh. (CBONCTBA I'€HOTUIIMYECKOW H3MEHYUBOCTH.
Buasl reHOTUITHYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAas.

KomOuHaTuBHas HM3MEHUYMBOCTh. Meilo3 W TMOJOBOM Mpolecc — OCHOBa
KOMOWHATUBHOW M3MEHYMBOCTH. P0JIb KOMOMHATUBHON M3MEHYHUBOCTH B CO3aHUU
TCHETHYCCKOTO Pa3HOOOpa3us B MIPEJIeiiax OJTHOTO BU/IA.

MyTranmoHHassT UW3MEHYHMBOCTh. BuIbl MyTalMi: T'E€HHBIE, XPOMOCOMHBIC,
reHoMHble. CNOHTaHHBIE W  WHAYLUHUPOBAHHBIE  MyTanuu. SaepHele u
HUTOIUIa3MaTuueckue mytauud. CoMaTHYeCKWEe W TOJOBble MyTauuu. [IpuyuHbI
BO3HUKHOBCHHs  MyTauui. MyTareHsl W UMX  BIHSHHE Ha  OpPraHHU3MBl.
3aKOHOMEPHOCTH MYTAIMOHHOI'O IIpoliecca. 3aKOH TI'OMOJIOIMYECKHX PsJIOB B
HacnencTBeHHOW u3MeHunBoctH (H.M. BaBuios). BuesnepHas W3MEHUYMBOCTH H
HACIIEJICTBEHHOCT.

Onuzcenemuxa U  INUSCHOMUKA, pPOTb  INUSCHEMUYEeCKUX (Haxmopos &
HACNe008aNUY U USMEHYUUBOCINU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

HemMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.
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Tabmuubplt u  cxembl: «Bumbpl  u3MeHuMBOCTHY, «MoaudpuKalMoOHHAsA
U3MEHYNBOCTHY, «KOoMOMHATHBHAS U3MEHUMBOCTHY», «Meiio3», «Omnino1oTBOpeHue,
«I"enetnyueckue 3a00JieBaHUs YeTOBEKay, « Buabl MyTanuiiy.

OO6opyoBaHue: SKUBBIC W TepOapHbIC JK3EMIUIAPHl KOMHATHBIX PACTCHUH,
pucyHku (¢poTtorpadun) >KUBOTHBIX C PA3THYHBIMHA BUJIAMH H3MECHUYUBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAN(PUKAMMOHHON  W3MEHUYMBOCTH. [lOoCTpoeHHME  BapWAlMOHHOTO psAna U
BAPUALIMOHHOW KPUBOI».

IlpakTuyeckas padora «Myrtanuu y  Jpo30odmisl  (Ha  TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTuKka YesioOBeKa

Kapuotnn wenoBeka. MexayHapoaHas nOporpaMMa HCCIECAOBAaHHUS T€HOMA
yesioBeka. MeTo/Ibl U3yUcHUs TCHETUKU YeIOBEKA: TeHealornueckuii, OM3HCIIOBLIH,
UATOTCHETUYECKNW, IOIYJISALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-I€HETHYCCKUM.
CoBpeMEHHOE  ONLPEJACICHUE  I'E€HOTHIIA:  I[IOJHOICHOMHOE  CEKBEHHUPOBAHUE,
TEHOTUNUPOBAaHHE, B TOM uuciae ¢ nomompbro [II[P-ananuza. HacnencrBeHHbIe
3a00JIeBaHUsl YENOBEKA. [ €HHbIE U XPOMOCOMHBIE OOJI€3HM uenoBeKa. boje3Hu ¢
HACJIEJICTBEHHON IPEIPaCIIONOKEHHOCTbIO. 3HAUYEHUE MEJIMIIMHCKOM TI'€HETUKH B
MPCAOTBPAIICHUN W JICUCHWM T'CHECTUYCCKHUX 3a00JicBaHWN desoBeka. Memauko-
T€HETHYECKOE KOHCYJIbTUpPOBaHUE. (CTBOJIOBBIE KJIETKHU. [IOHATHE «T€HETHYECKOTO
rpy3a». DTHYECKHE aCIEKThl UCCIICIOBAaHUN B 00JIACTH PENAKTUPOBAHUS T'€HOMA U
CTBOJIOBBIX KJIETOK.

['enernueckue (akTOphl TMOBBIMICHHOM YYBCTBHTCIBHOCTH HYCJIOBEKA K
(bU3MYCCKOMY ¥ XMMHUYCCKOMY 3arpsA3HCHUIO OKpYXKaloInel cpeapl. | 'eHermdeckas
MPEIPACTIONIOKEHHOCTD YETIOBEKA K MATOJOTHSM.

Jdemoncrpanuu

Tabmmupl u cxembl: «KapuoTun benoBeka», «MeTojibl M3yUCHUS TCHETHKU
4eII0BeKay, «I 'eHeTHUeCKHE 3a00JICBaHUS YCITOBCKAY.

IpakTnyeckas padora «CocTaBieHUE U aHAIIU3 POJOCIIOBHOM.

Tema 15. Cenrexumnsi Opranu3sMosB

JloMecTukauus 1 cenekuusl. 3apoXKIACHUE CENCKIUA U JOMECTUKALMU. Y YEHUE
H. W. BaBunoBa o lleHTpax NUPOUCXOXICHHUSA W MHOT00Opa3us KyJIbTYpPHBIX
pacreHuil. PoJib cejieKIuu B CO3/laHMKU COPTOB PACTEHUN U NIOPOJ KUBOTHBIX. COpT,
Mopo/jia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIJIOB B HACIEICTBEHHON U3MEHYNBOCTH H.
N. BaBumnosa, ero 3HaueHUE JIJIs CEEKIMOHHOM paboThI.

Metoasl  cenekimoHHON paboThl. MckyccTBEHHBIH OTOOp: MACCOBBIM U
VIH/IUBU1YaJIbHBIM. DTanel KOMOMHAIIMOHHOMN CeJICKLIUH. HcnwiTanne
MPOU3BOAMTENEH 1O MOTOMCTBY. OTOOP TIO TEHOTHUITY C TIOMOIIBIO OIEHKH (DeHOTHTIA
MOTOMCTBA U OTOOP MO T€HOTUNY ¢ MoMoIbk aHanu3a JJHK.

HckycCTBEHHBIM MyTareHe3 Kak METOJI CEJEKIITMOHHON paboThl. PaualiuoHHbIN
1 XUMHUYECKUW MyTareHe3 Kak MICTOYHUK MyTaIlui y KyJIbTYPHBIX (JOPM OpraHu3MOB.
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Hcnonb3oBaHue reHOMHOTO PEJAKTUPOBAHUS U METO0B pekoMOrHaHTHEIX JJHK nis
MOJTYUYEHHS] UICXOJIHOTO MaTepuaa s CeJIEKIUU.

[Tomyuenune MOJIUTIIIOUIOB. BuyrpuBuaosas THOPHTN3ATIHSL.
BIu3KopoACTBEHHOE CKpEUTUBAHKE, WM HHOpUIUHT. HepoicTBeHHOE CKpellliBaHuE,
win ayTOopuauHr. l'erepo3uc M ero npuuuHbl. Kcmonb3oBaHue rerepos3uca B
cenekuun. Otnanénnas tuOpuaumsanusa. I[Ipeomonenne Oecruiogust MEXBHUIOBBIX
ruOpuI0B. JIOCTHKEHUS CENEKIINN PACTCHUH U JKUBOTHBIX. «3€1éHAS peBONIOYUSLY.

CoxpaneHnve U U3y4eHUE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POAUYCH IS CO3/IaHUSI HOBBIX COPTOB U THOPHIOB CEIBCKOXO3SHCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JICUBOMHBIX 6  YeNAX  YAVUUEeHUs
CYyWecmeyrouux U CcO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUcle C
NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCLeO08AHU, NepedosbiX Uoet U
NEePCneKMUBHBIX MEXHOI02UM.

JdeMoHCcTpauu

IToptpersr: H. U. Baswios, M. B. Mwuuypun, I'. [I. Kapneuenxo, II. IL
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabimipl 1 cxeMbl: «L{eHTpBI MPOUCXOXKIACHUS U MHOTOOOPA3Usl KYJIbTYPHBIX
pacTeHHi», «3aKOH T'OMOJIOTMYECKHUX PsJIOB B HACJIEICTBEHHON H3MEHYHMBOCTH,
«MeTtoabl cenekiuny, «OTnanéHnas rudpuauszanus», «MyTaresesy.

JlabopaTopHast padora «M3ydeHue COpPTOB KyJbTYPHBIX PAaCTEHHH W TOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopnas padora «M3yueHre METO/I0B CEJIICKIIUU PACTCHUIN.

IpakTnyeckas padora «IIpuBUBKa pacTeHUIN.

IKcKypceusi «OCHOBHBIE METOABI M JOCTHKCHHS CEJIICKUMH PACTCHUH U
JKUBOTHBIX (Ha CEIEKIIMOHHYIO CTAHIMIO, JIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN
Y4aCTOK, B TCIUIMYHOEC XO3AMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTCTA UITH HAYIHOTO
LCHTPA)».

Tema 16. BuoTexHOI0rNs U CHHTCTHYCCKAA OMOJIOTHS

OOBEKThI, HCMOJB3yeMble B OHOTEXHOJIOTUH, — KIETOYHbIE W TKAHEBbIC
KYJbTYpPbl, MUKPOOPTaHU3MbI, UX XapaKTEPUCTUKA. TpaauIinoHHas OMOTEXHOJOTHS:
XJICOOTICUCHHE, 1OJIyYEHUE KUCJIOMOJIOYHBIX IIPOJIYKTOB, BUHO/IEJINE.
Muxkpobuonornyeckuii  cuHTe3. OOBCKTHI MUKPOOMOJOTHYCCKUX  TCXHOJIOTHH.
[TpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHH W WHCTPYMEHTOB IIEJICHANPABICHHOTO HU3MECHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIE€JIbIO MOTYUYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKAINX HE BCTPEUAIONINECS B IPUPOIC OMOCHHTETHIECKUE TTYTH.

Knerounas wunxeHepus. MeToapl KylabTypbl KIE€TOK M TKAHEH PAaCTCHUH U
KUBOTHbIX. Kpuobanku. Comaruueckas TruOpuau3alvs U COMATUYECKHUN
amOpuorenes. lcnonb3oBaHue Tramiou0B B CEJIEKIIMM pacTeHuid. [loayuenue
MOHOKNOHANbHBIX anmumen. Hcnoav3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
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anmumen 6 Meduyune. VICKyCCTBEHHOE OIUIOJOTBOpcHUE. PexoHCTpyKuus
SMLEKIETOK M KIOHUMPOBAHHE >KMBOTHBIX. METON TpaHCIUIAHTALMHM SAEP KIIETOK.
TexHono2uu 0300po6aeHUs, KYIbMUBUPOBAHUS U MUKPOKIOHATLHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHNBIX KYAbINYD.

XpoMOCOMHass M TC€HHas WHXeHepus. VICKYyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHbIX JHK. Cozoanue mpawnceennwvix opeanusmos.
JloCTHIKEHHSI U TTEPCIEKTHBBI XPOMOCOMHOM M T€HHOM MHXKEHEpUU. DKOJOTUYECKHE
¥ 3TUYECKUE TPOOJIEMbI TEHHON HHKEHEPHH.

Mennuuackue OuotexHosioruu. [loctreHoMHas umdpoBas meaurrHa. ITLP-
TuarHoctuka. MeTaboJOMHBIM aHalu3, TCHOICHTPUYCCKUN aHalu3 MpoTeoMa
YENOBEKA JJIsl OUEHKU COCTOSIHUS €r0 310pOBbi. MCIIONIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnast Tepanus paka. 3D-Ouommkenepus s pa3paboTku (yHIaMEHTATbHBIX
OCHOB MEJIMIIMHCKUX TEXHOJOTHI, CO3[aHHUs KOMIUICKCHBIX TKAHEH COYETAHHWEM
TEXHOJIOTHI TPEXMEPHOTO OWMONpPHHTHHTA W cKaddoimauHra s peuicHUs 3a7ad
IIEPCOHAIIU3UPOBAHHON MEJIMIIUHBI.

Co3naHre BEKTOPHBIX BakLUMH C LEIbI0 o0OecrneyeHnuss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJEKYISPHBIX MEXaHHU3MOB
dbyakunonupoanusi PHK-comepxammx BUpycOB, BBI3BIBAIOIINX OCO00 OIACHBIC
3a00JICBaHUs YEIIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «Hcrnonb30BaHWe MHUKPOOPTaHU3MOB B TPOMBILIUIEHHOM
MIPOU3BOACTBEY, «KieTouHasd NHXKEHEPUs», «[ eHHass HHXKEHEPUsD».

JlabopaTtopHas padora «/3yueHue 00bCKTOB OHOTCXHOIOTHI).

IpakTnyeckas padora «llosyyeHre MOJIOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeuss  «bHoTexHONOTHS — BaKHEHIIas MPOM3BOAUTENbHAS  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue U pa3sBUTHE 3BOJIOLNMOHHBIX NPEACTABJCHUN B
onosioruu

OpomonmonHas teopuss Y. JlapBuHa. [IpeanocCeuUlKM  BO3HUKHOBEHUS
JnapBUHU3MA. JKU3Hb U Hay4YHasl AeaTenbHOCTh Y. /lapBHHAa.

JIBrokyiuue cuibl 3BONOLIMU BUJIOB 10 Y. JIapBUHY (BbICOKAsi HHTEHCUBHOCTb
pPa3MHOKE€HHSI ~ OpPraHM3MOB, HACJIEJACTBEHHass WU3MEHYMBOCTb, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBCHHBIA U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunTeTnuecko Teopuu dBosoiuu (CTI). HelttpanbHas Teopus
sBomoIMK. COBpEMEHHAasl DBOJIOIMOHHAS OWOJOrusa. 3HAUEHUE HBONIOIUOHHOU
TeopuHu B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON KAPTUHBI MUDA.
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JdeMoHCcTpanu

[loptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, U. Hapsun, C. C. YUersepuxos, M. U. IlImansrayzen, Jx. Xonaein, /. K.
benses.

Tabnuupl u cxeMbl: «Cuctema kuBoi npupossl (1o K. Jlunuero)y, «Jlectuiia
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm ¢GopMupoBaHUs TMPUCTOCOOICHUHN Y
pacTeHuil 1 >kMBOTHBIX (o Jlamapky)», «Kapra-cxema mapuipyra mytemecTBus Y.
Hapsuna», «Haxomku Y. JapBuna», «®opMbl OOppOBI 3a CYIIECTBOBAHUEY,
«Ilopompl Tomy6Oeit», «MHorooOpaszue KyInbTypHBIX ¢opM KanycTe», «llopoast
JIOMAIlIHUX XUBOTHBIX», «Cxema o0pa3oBaHHs HOBBIX BHAOB (1o Y. dapBuny)»,
«CxemMa COOTHOWIEHUS MABIXKYIUUX CHJ 3BOMIOUMAN», «OCHOBHBIE MONOXKEHUS
CUHTETUYECKON TEOPUU IBOJTIOLIMY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonyysinus Kak 3JI€MEHTapHasi eAuHula 3Bosirouuu. COBPEMEHHBIE METO/bI
OIICHKM TCHCTUYCCKOTO pPa3HOOOpasuss HW CTPYKTYpPHl momyisinuid. V3MeHeHwme
reHoOHJa TOMyNSIUMKM KaK 3JEMEHTAapHOE JBOJIIOLMUOHHOE SBJIEHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baiinbepra.

OnemeHTapHbie  (QakTOpbl (ABMKYIIMC CHJIBI) 3BOJTIONHAA. MyTarmOHHBINA
npouecc. KomOunaruBHass u3MeHUMBOCTH. [Ipeiid reHoB —  ciywaiiHbIC
HEHAITPaBJIEHHbIE U3MEHEHHs YacTOT ajiesied B monmyaauusx. DpdexT ocHoBaTeNs.
Ippexm oOymuinounozo copaviwka. CHuUdceHue 2eHemu4ecKko2o pazHooopasusl:
npuuunsl u creocmeus. Ilpossnenue sghgpexma Opetigha 2eno6 6 OGOILUIUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus HOITYJISALIUM: reorpadudeckas
(mpocTpaHCcTBCHHAS ), ONOIOTHYCCKast (PCIPOTYKTHBHAS).
EctecTBeHHBII 0TOOp — HampaBisoowuid daktop 3Bomonun. Dopmsl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIUMW,  CTaOMJIM3HPYIOLIUH,  pa3pbIBAIOIINN
(nm3pyntuBHbIi). [lomoBoit orOop. Bo3HMKHOBEHHME W IBOJIONHS COLMAILHOTO
HOBEJICHUS KUBOTHBIX.

[Ipuciioco0I€HHOCT,  OPraHU3MOB KAk  Pe3yJibTaT  MHUKPO3BOJIIOLMHU.
Bo3HUKHOBEHNE MPUCTOCOONIEHUH Yy OpraHu3MoB. ApoMOp(o3bl U UIUOATATI TAIIIH.
[Tpumeps!l npucmocoOIeHn y OpraHu3MoB: MopQoaoruueckue, (HU3HOIOTHUYECKHe,

OMOXMMHYECKHE,  MOBEACHUYECKHE.  OTHOCHUTEIBHOCTh  I[IPUCIIOCOOJICHHOCTH
OpraHH3MOB.

Bun, ero xputepuu U CcTpyKTypa. BumooOpazoBaHMe Kak pe3ynbTaT
MUKposBomonuu. Mzonsuug — ximroueBod ¢aktop BuaooOpazoBanusd. Ilytn wu
cnoco0bl BUA000PA30BaHUs: aJIoNaTpUyecKkoe (reorpauyeckoe), CUMIaTpuiecKoe
(3KONOrUYECKOE), «MTHOBEHHOE» (monumnonau3anus, rUOpUIN3aINs).

JIMTENBHOCTD ABOIOLMOHHBIX IPOLIECCOB.

MexaHu3Mbl (OpMHPOBAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb »BONMIOIMOHHOM OHOJOTHH B pa3pabOTKE HayYHBIX METOJOB COXpPAHEHUS
OnopaszHooOpazua. MHUKpPOAIBOJIOLKSA M KOARBOJIOLMSA MApa3UTOB U HMX XO35EB.
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MexaHu3Mbl (GOPMHUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPBOBI C
HEW.

JleMoHCTpanun

IToptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuupl u  cxeMbl: «MyTalluoHHasT HW3MCHUYUBOCTHY», «[lomymsaiinonHas
CTPYKTypa BHIa», «Cxema mposBieHHs 3akoHa Xapau—BaiinOepra», «/IBmxyiiue
CHJIBI 3BOJIOLUN», «DKOJIOTUYECKAs HW30JIALMA TOMYJSIIUH CeBaHCKOW (dopemny,
«"eorpaduueckass U30JAIHUS JUCTBEHHULBI CHOUPCKON M JTUCTBEHHUIIBI JAyPCKOW,
«llomynAMOHHBIE BOJIHBI YUCIICHHOCTH XHUIIHUKOB U XepTB», «(CxeMa JIeUCTBUA
€CTECTBEHHOTO 0TOOpay, «DopMbl OOPHOBI 3a CyIeCTBOBaHHEY, «MHAYyCTpUaNbHBIH
Menanu3zM», «KuBbie uckonaemoie», «lIoKpoOBUTENLCTBEHHAS OKpacKa >KUBOTHBIX»,
«IIpenynpexnaronias OKpacka >UBOTHBIX», «DH3UOJIOTHYECKUE —ajanTalumn,
«[IprcnocoOIEHHOCTh OPraHU3MOB H € OTHOCUTEIBHOCTBY, «KpuTepuu BUIa»,
«Bugpi-nBoitnukmn», «CTpykTypa Buga B npupojae», «Crocodsl BHI000pa3oBaHUs»,
«l'eorpaduueckoe BUAO0Opa3oBaHUE TPEX BHJIOB JIAHJIBIIICH», «DKOJIOTHYECKOE
BUJ1I000pa30BaHKE BUIOB CHHUIL, «Ilonumionasl pacteHuit», «KamycTHo-peneunbiii
TUOpUI.

O6opynoBanue: repbapuy pacTCHHM, KOJUICKIIMM HACCKOMBIX, Yydelia MTHUIl U
3BEpCH C IpUMEpPaAMH PA3JIMYHBIX MPUCIOCOOJICHHM, dydelia ITUIl U 3BEPEH Pa3HBIX
BUJIOB, TepOapuu pacTeHuWid OJW3KUX BHJOB, O0Opa30BaBIIMXCS Pa3IdYHBIMU
cnocobamu.

JlaGopaTopHasi padora «BbIgBIeHHE U3MEHYUBOCTU ¥ 0COOEH OJTHOTO BUIAY.

JlabopaTtopnas pat6ora «IIpucrocoOieHus OPraHu3MOB U WX OTHOCHTEIIbHAS
11EJIeCO00Pa3HOCTHY.

JlaGopaTropuasi pabora «CpaBHeHUE BHJOB MO MOP(HOIOTUUECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoaOUMS U €& Pe3yJabTaThl

Meroapl u3yueHus Makpo3Boironuu. [[ajicOHTONOrHYECKHE METO/Ibl U3YYCHUS
sBomonuu. [lepexoaanie GopMbl 1 QUITOTCHETUYCCKHUC PSIbI OPTAHU3MOB.

buoreorpapuueckue MeToabl W3ydeHUs sBoitouMU. CpaBHeHue (uopbl U
dbayHbl maTepukoB U OCTpoBOB. buoreorpaduueckue obsactu 3emnu. Bunbl-
SHJEMUKHU U PEJIUKTBHI.

DOMOPHOJIOTUYCCKIC M CPAaBHUTCIBHO-MOP(OJIOTUYCCKUEC METObI HU3yUCHUS
HBOMIONMHU. ['€HeTMUeCKME MEXaHU3Mbl DBOJIOIMHU OHTOT€HE3a U  TOSBJICHUS
DBOJIIOIIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTHYHBIE W AHAJIOTUYHBIE  OpTraHBHIL.
PyaumenTtapHbie OpTaHbI u aTaBU3MBI. MonekynsapHO-T€HETHYECKUE,
OMOXUMHUYECKAE U MATEMAaTUYECKUE METOJIbl M3YUYCHHS JBOJONHUH. [ OMOIOTHYHBIC
reHsl. COBPEMEHHBIE METOJIBI IIOCTPOCHUS (PUIIOTEHETUIECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAllUU U DBOJIIOIUS TEHOMOB.
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OO6mue 3aKOHOMEPHOCTH (IpaBHIa) ABOJIOUUU. [Ipunyun cmenvl QyHKyuil.
HeoOpatumocTs 3BONIOIMHU. AjanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIOLIMH.

JdeMoHCcTpauu

IToptpetsl: K. M. bap, A. O. KoBanepckuit, @. Mromiep, 3. [ ekkeb.

Tabnupl U cxembl: «DUIOTEHETHUYECKHH PSAA JOWAAN», «APXEONTEPUKCY,
«3Bepo3yOnIie SIIEPBD, «Creronedansmn, «PuHMODUTHD, «Cemennble
nanopoTtHuku», «buoreorpaduyeckne 3ombl 3emmm», «Jllpelid KOHTHHEHTOBY,
«Penmukte», «HadanpHble cTaguu 5SMOPHOHAIBHOIO PAa3BUTHA IO3BOHOYHBIX
KUBOTHBIX», «['OMONOrMYHBIE W  AHAJIOTHYHBIE OpPraHe», «PyINMEHTHD,
«ATaBU3MB», «XpPOMOCOMHBIE HA0Opbl 4YeJlOBeKa M [uMIaHze», «lmaBHbIE
HaMpPaBJIEHUS IBOJIIONUNY, «OOI1IHE 3aKOHOMEPHOCTH IBOJIIOLINY.

ObopynoBaHue: KOJUIEKLIUH, TrepOapuH, MYJDKH HCKOIAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISDKHU I'OMOJIOTMYHBIX, AHAJIOIMYHBIX, PYJUMEHTapHBIX OPraHOB U
aTaBU3MOB, KOJUICKLIUA HACEKOMBIX.

Tema 4. TIpoucxoxaeHne H pa3sBUTHE )KU3HH Ha 3emJie

HayuHble THUIIOTE3bl NPOUCXOXKICHWA JKM3HM Ha 3emie. AOuOTreHe3 U
naHciepMusi. JloHaydHbIE NIPEJCTABICHUS O 3apOKIACHHM >KU3HH (KPEalMOHH3M).
['vnore3a NOCTOSIHHOIO CaMO3apOKICHUS )KU3HU U €€ olpoBep:keHHUE onbitaMu .
Penu, JI. Cnayinanuanmy, JI. ITactepa. [IponcxoxaeHue sKU3HU U aCTpOOHONOTHS.

OcHOBHBIE 3Tanbl HEOpraHU4eckoi »Bommonuu. [lnanetapHas (reonoruveckas)
IBOJIIOLMS. XUMHUUYECKas HBOIOLUS. AOMOreHHbI CHHTE3 OPraHNYECKUX BEIIECTB U3
Heopranumdeckux. Omneir C. Mwmwmiepa u I'. FOpu. O06pazoBanue mNOIMMEPOB W3
MoHoMepoB. KoanepBatHas runore3a A. WM. OnapuHa, runore3a NEPBUYHOIO
oynasoHa Jlx. XonzaeitHa, renetnueckas runoresa I'. Ménnepa. Pu6osumsr (T. Uek) u
runore3a «vupa PHK» V. I'mnbepra. ®opmupoBanne meMOpaH MU BO3HHUKHOBEHHE
IIPOTOKJICTKH.

Hcropust 3eMim 1 MeToAbl €€ n3ydeHus. Mckonaemple OpraHMueCKUE OCTATKH.
['eoxpononoruss u €€ meroapl. OTHOCUTEIbHAA M aOCOJIIOTHAsE T'€OXPOHOJIOTHSL.
['eoxpoHOIOrMYECKas WKaIa: S0HBI, 3Pbl, IEPUOBI, STTOXH.

HauanbHbIE dTanbl OPraHUYeCKON 3BOMOUMH. [IosBIEHNE U DBOMIOLHNS TTEPBBIX
KJIETOK. OBomonus  Merabonmu3mMa. BO3HHKHOBEHHME  TIEPBBIX  SKOCUCTEM.
CoBpeMcHHBIC MUKPOOHBIC OMOIUICHKM KaK aHAJIOT IICPBBIX Ha 3EMJIC COOOIICCTB.
CrpomartonuTtsl. [IpokaprOTHI U 3yKapHOTHI.

[IpoucxoxeHue 3ykapuoT (CUMMOHMOTreHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYyCOB. [IpoMCXOXKJEHWE  MHOTOKJIETOYHBIX OpPTraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHuil. OcCHOBHBIE apoMOp(o3bl
pacTeHui. Beixona pacteHuii Ha cyiny. llosBaeHHe CIOPOBBIX PACTEHUHN U 3aBOCBAHUE
nMHu cyin. CeMeHHbIE pacTeHus. [IponcxoxkaeHNe IBETKOBBIX PACTEHU.
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OCHOBHBIC ATallbl ABOJIOUUUA KUBOTHOrO MHpa. OCHOBHBIE apoMOpGhO3bl
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAoBbIe XKUBOTHBIC. JKU3Hb B BOJE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuduit n pentunuii. [lpoucxoxaeHue MICKOMUTAIONINX U TTHII.
[Tpuniun xiatoueBoro apoMopdosza. OcBoeHue 0€CIIO3BOHOYHBIMU U MTO3BOHOYHBIMU
JKUBOTHBIMH CYIIIH.

Pa3BuTre ku3HM Ha 3emie MO 3paM M NEpHOJAM: apXxeu, NpoTepO30H,
naneo3oi, Me3030i, kaino3o0i. OOmIas XxapakTepUCTUKa KJIMMaTa U TeOJOTHYECKUX
npoiieccoB. [losiBcHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiieo0pa3oBaHUe: €ro
YCJIOBUS U BJIIMSIHUC HA TA30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHPaHUS — 3KOJOTHYECKUE KpW3UChl mpouuioro. Ilpuuunel u
CJIEICTBHSI MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIM 3KOJOTHYECKHI KPHU3UC, €ro
ocobeHHocTH. [Ipobiaema coxpaneHuss 6nopazHO0Opa3us Ha 3eMile.

CoBpeMeHHass cucremMa oOpranudeckoro mupa. IlpunHnmmel kiaccudukanum
opraHru3MoB. OCHOBHbIE CUCTEMATUYECKHUE I'PYIIIIBI OPraHU3MOB.

JleMoHCcTpanun

IToptpersr: ®@. Penn, JI. Cnamnanuanu, JI. Ilactep, U. 1. Meunukos, A. .
Omnapun, Jx. Xoisuelin, I'. Mémiep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Pemuy, «Cxema onpita JI. IlacTepa mo
M3YYEHHIO CaMO3apoxaeHus Xu3Hu», «Cxema omnbeita C. Mumnepa, . FOpwn»,
«Tanbl HEOPraHUYECKOUW IBOJIOLUMNY, «I'eoXpoHOoNoTHUUECKas 1Kana», « HauanbHbie
dTanbl OPraHUYECcKOM sBoyOIUN», «(CxeMa 00pa3oBaHHs JYKaApUOT MYTEM
cumOmnorenesa», «Crucrema XuBoil mpupoab», «CTpoeHne BUpyca», « ApoMopdo3ss
pactcHui», «Punnodute», «OIHOKICTOUHBIC BOAOPOCIH», «MHOTOKICTOYHBIC
Bojopocny, «Mxm», «llanopoTHuku», «l'oloceMeHHbIe pacTeHus», «OpraHsl
IIBETKOBBIX pacTeHuil», «Cxema pa3BUTUS >KUBOTHOTO MHUPA», «ApoMopdo3sl
JKUBOTHBIX»,  «IIpocrenmme», «Kumeuynornomoctueie», «llmockue — 4epBu»,
«Unenucronorue», «PvIOb», «3emHOBOAHBICY, «lIpecMbikarommecs», «lITUIIBD,
«Mnekonuraromue», «Pa3BuTue XU3HM B apXEUCKOW 3pe», «Pa3Burhe XU3HU B
MPOTEPO3OUCKOU 3pe», «Pa3BUTHE )KU3HU B MAIEO30HUCKON 3pe», «Pa3BUTHE KU3HU B
ME3030HCKON 3pe», «Pa3BuTHe JKHM3HM B KAaMHO30HMCKOM 3pe», «CoBpeMEeHHas
CHUCTEMA OPraHUYECKOIO MUPay.

O6opynoBanue: TepOapuM pacTCHUN  Pa3iIMYHBIX  OTICIOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPEMAPAThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUH
WUTJIOKOXKHUX, CKEJIEThl T0O3BOHOUHBIX KMBOTHBIX, Uydesia NTHI] U 3BEPEH, KOJIEKIUU
OKAMEHEJIOCTEHN, TMOJIE3HBIX HMCKOMAEMbIX, MYJSKM OpPraHUYEeCKUX OCTaTKOB
OpPTaHU3MOB.

BupryansHasa jgabdopatopHas padora «MojaenupoBaHue OnbITOB Muinepa—
KOpu no u3yueHnto aGUOreHHOTO CHHTE3a OPTaHUYECKUX COCJMHEHUN B NMEPBUYHOM
atMocdepe».

24



JlabopaTtopnasi palGora «JI3ydyeHue M ONHCAaHUE HCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IIpakTH4yeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHHS paCTEHUI Pa3HbIX
OTJICJIOBY.

IIpakTuyeckas padora «JI3ydeHue ocoOCHHOCTEH CTPOCHUSA MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHne 4ejioBeKa — AHTPOINIOTeHeE3

Paznens! v 3aaaum aHTPOMOJIOTHH. METOBI aHTPONOJIOTHH.

CTaHOBJNEHUE TIPEJCTABICHUN O IPOUCXOXKICHUU 4YeJIOBeKa. PeluruosHble
BO33peHHd. COBpEMEHHBIC HAYYHBIE TEOPUH.

CXO0JACTBO 4enoBeKa € XKUBOTHbIMH. CUCTEMATHYECKOE TOJIOKEHHE YETOBEKA.
CBHUAETENBCTBA  CXOJCTBA  YENOBEKA  C  JKUBOTHBIMHU: CPaBHUTEIBHO-
MOP(OIOTHUSCKHE, AMOPHOJIOTHYCCKHE, (hbU3H0JIOT0-OMOXMHYECKHUE,
noBejieHueckue. OTIMYMs 4YeJOBEKa OT KUBOTHBIX. [IpSIMOXOKIEHUE UM KOMILIEKC
CBSI3aHHBIX C HHM MPU3HAKOB. Pa3BuTHE IOJIOBHOIO MO3ra M BTOPOW CHIHAJIBHOU
CHUCTEMBI.

JBrokymne cuibl ((paxTopbl) aHTpONOreHe3a: OMOJOTMYECKHE, COLUATBHBIE.
CooTtHolieHHE OMOJOTUYECKUX U COIHAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIC CTaguu aHTpomnorcHe3a. PaHHHE dYenOBEKOOOpa3HbIC OOC3bSIHBI
(MPOKOHCYJIBI) U paHHUE MOHTHJBI — OOILIME MPEAKH YETOBEKOOOPa3HbIX 00€3bsiH U
TOeH. ABCTPANONHUTEKH — ABYHOTHE TIPEAKHA JHOAEH. UeNoBeK yMenbli, MepBbIe
M3TOTOBJICHHS OpyAul Tpynaa. UenoBek nmpaMOXOIsInid U MEPBBIM BBIXOI JIOJICH 3a
npeaenisl Adpukn. UenoBek reipenbOeprekuii — o0mui Mpesiok HeaH ISP TATBCKOTO
YEJIOBEKAa M YEJOBEKA Pa3yMHOro. YeJOBEK HEAaHACPTAJIbCKUM KakK BUJ JIKOJCH
XOJOMHOTO KJnmaTta. YenoBEeK pa3yMHBIM COBPEMEHHOTO THUIA, JICHUCOBCKHM
YeJIOBeK, OCBOEGHHE KOHTHMHEHTOB 3a mnpenenamu Adpuku. [laneoreHetuka u
11aJIEOr€HOMUKA.

DBOJIONHAS COBPEMCHHOTO 4YeioBeKa. EcCTECTBEHHBIM OTOOp B MOMYJISIHSIX
qesioBeka. MyTalMoHHBIN Tiporiece W nosmmMmopdusMm. [lonysiinoHHBIC BOJIHBI,
npeid reHoB, murpamnus U <«3QEGEeKT OCHOBATENS» B MOMYJSIHUIX COBPEMEHHOTO
YENOBEKA.

UYenoseueckue pacel. llonstue o pace. boibmime pacel:  eBporcouagHas
(eBpasuiickas), aBCTpaJiO-HETPOUIHAS (PKBATOpUAIIbHAS), MOHTOJIOW/IHAS (A3HATCKO-
amepuKaHckas). Bpems M myTH paccelleHHMsl uejoBeKa Mo TIuiaHere. EauHCTBO
yesioBeuecknx pac. Hayunas HecocTosiTenbHOCTH pacusMma. [lpucnoco0iaeHHOCTh
YeJOBEKa K Pa3HbIM YCJIOBHUSAM OKpyXkarolied cpensl. BnusiHue reorpaduueckoit
cpenbl u npeiia reHoB Ha MOPGOIOTHIO U (PU3HOJOTHIO YETIOBEKA.

MexaucuuninHapHbie METO/IbI B buzngeckon (6bronornyeckoit)
AHTPOMOJIOTHH. DBOJIIOLMOHHAS aHTPOTIOJIOTHS U MAJIE0AHTPOTIOJIOTHS YETIOBEUECKUX
MOMYJISIIUIA. BHOCOIMANBHBIE MCCIENOBAHUSA NPHUPOABI yenoBeka. MccimemoBaHue
KOABOJIIOLIMK OMOJIOTHYECKOT0 U COLMANIBHOTO B YEIIOBEKE.
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JdeMoHCcTpanu

IToptpersr: Y. lapsun, JI. Jluku, . . Pornnckuii, M. M. I'epacumos.

Tabmumbl 1 cxeMbl: «MeTolbl aHTPOIONOTHIY, «[ 0JIOBHOW MO3r YeloBeKay,
«YenoBekooOpasHbie 00e3biIHB», «CKeleT uelloBeKa M CKEJEeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBD), «JIBHKYIINE CHIIBI aHTPOIIOTECHE3a», « JBOJIIOIMOHHOE
APEBO  4ENOBEKa»,  «ABcCTpanonuTrexk», «UYenosek  ymensli»,  «Yenosek
npAMOXOadaInin», «JlennucoBckuii denoBek» «Heanaepransubny, «KpomaHbOHIEI,
«IIpenku yenoBeka», « ITanbl FIBOIIOLUUH YeTOBEKa», «Packl uenoBexay.

O6opynoBaHue: MyJIsKU OKaMEHEIOCTEH, IPEAMETOB MaTCPUAIBHON KYJIBTYPhI
IIPEJKOB 4eJIOBEeKa, pernpoaykiuu ((ororpaduu) KapTHH ¢ MH(OIOTHUSCKUMH U
OMONECKUMHM  CIOXKETaMH MPOUCXOXKIEHHUS dYeloBeka, (oTorpaduu HAXOIIOK
MCKONAEMBIX OCTaTKOB YEJOBEKA, CKEJIET 4YeJIOBEKa, MOJENAb 4Yepena 4YelnoBeKa M
yeperna MIUMIIaH3€, MOJIEIb KUCTH YeJOBEKa M KHUCTH IIMMIIAH3€, MOJIEIH Topca
IIPEJKOB YEJIOBEKA.

Jlabopatopuass pabora «/3ydcHue OCOOCHHOCTEH CTPOCHUS CKEJIeTa
YENOBEKA, CBA3AHHBIX C MIPAMOXOXKIACHUEM).

IIpakTHuyeckas padora «3yuyeHHe 3KOIOTMYECKUX aTalTALUN YEITOBEK.

Tema 6. DJkogorus — Hayka O B3aMMOOTHOUICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM € OKpYIKaIolIel cpenoi

3apoxaeHue U pa3BUTHE 3KoJoTuM B Tpynax A. I'ymbonsara, K. ®@. Pynse, H.
A. CesepuoBa, 3. I'ekkens, A. Tenmcim, B. H. Cykauésa. Pasgensl u 3amaum
HKOJIOTHH. CBSI3b 3KOJIOTUH C APYTUMH HAYKaMHU.

Meronpt skosoruu. [loseBbie HAOMIO/CHUA. DKCICPUMCHTBHI B SKOJOTHU:
NPUPOAHBIC W JlabopaTopHbic. MojenupoBaHue B  IKOJOTHH. MOHHTOPUHT
OKpY’Karolel cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIH.

3HaueHWe  DKOJIOTHUECKUX  3HAHWH  JJIST  4YejoBeKa.  DKOJIOTHYecKoe
MHMPOBO33PEHUE KAaK OCHOBA CBA3CH 4YEIOBEYECTBA C IpUPOJIoH. POPMHUPOBAHUE
HKOJIOTMYECKOHN KYJIBTYpPbl U 3KOJIOIMUYECKON I'PAMOTHOCTHU HACEJICHUSI.

JemoHcTpanuu

[loptpetrsl: A. ['ymbonsar, K. ®. Pynase, H. A. Cesepuos, D. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabimupl 1 cxemsl: «Paszneisl dxoaorun», «MeToisl 3KoJorun», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIBDY.

JlaGopaTopnas padora «M3yueHHe METO/IOB IKOJIOTHYECKUX UCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okonoruyeckre (PakTopbl U 3aKOHOMEPHOCTH uX JeicTBud. Knaccupuxanus
IKOJOTHYECKUX (PAaKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTpomoreHHbie. OO0rue
3aKOHOMEPHOCTH JACUCTBUS OSKoJormueckux (akrtopos. I[IpaBumo munumyma (K.
npenrens, [O0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.
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Abuotuyeckue axtopsl. CBeT Kak 3Kkonmorudeckuil paxrop. JlelicTBrue pa3HbIX
YYaCTKOB COJHEYHOTO CIEKTPA HAa OpraHM3Mbl. DKOJOTMYECKHUE TPYIIIbl PACTEHUN U
YKUBOTHBIX 11O OTHOIIEHHIO K cBeTy. Curnanbuas ponb ceeta. oronepuoansm.

TeMneparypa kak odkojiormdeckuit ¢axrop. JleWcTBre TeMmmepaTypbl Ha
opranu3Msbl. [IOMKWUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBI. ODBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak 3kojorumueckuit (dakrop. Illpucmocobnenus pactenmii K
noJepKanuio BogHoro 6ananca. Knaccudukanus pacTenuii mo OTHOIIEHHIO K BOJE.
IIpucniocoOeHus JKUBOTHBIX K U3MEHEHHIO BOJIHOTO peXHMa.

Cpenpl 0o0WMTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHAs,
riyOuHHas NOAMOYBEHHAs, BHYTPHUOPraHU3MEHHAs. OU3HKO-XUMUUYECKHUE
0Cc00EHHOCTH cpe oOuTaHus opranu3moB. [Iprcnocobnenus opranu3MoB K )KU3HHU B
Pa3HBIX Cpellax.

buonornyeckue purmpl. BHemHue u BHyTpeHHHME pUTMBL. CyTOYHBIE H
rojuuHbpie purMmbl. I[IpucrocoOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MCHEHUSAM
YCIIOBUM KU3HMU.

Kusnenunsie Gpopmel oprann3moB. [lonsTre o xxu3zHeHHON PopMme. JKu3HeHHbIE
(GopMBI pacTCHMi: JEpEBbsi, KYCTApHUKH, KYCTAPHMYKH, MHOTOJICTHHE TPAaBBI,
ojHoJIeTHUE TpaBbl. JKu3HeHHbIE (DOPMBI KUBOTHBIX: T'HJIPOOMOHTHI, T'€OOHOHTHI,
a’3poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (aktopbl. Buasl OMOTHUECKMX B3aWMOAEHCTBUI: KOHKYPEHLMA,
XUIIHUYECTBO, cUMOHMO3 M ero ¢opmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHPaAHTCTBO, HaXJICOHUYECTRBO). Herpodudeckue
B3aMMOJICUCTBHS (TOMHMYCCKUE, hopuueckue, padpudcckuce). 3HaUYCHUE OUOTHICCKUX
B3aMMOJICUCTBUI JJI1 CYLIECTBOBAaHUS OpPraHu3MoB B cpene oOurtanud. [lpuHnun
KOHKYPEHTHOT'O UCKITIOUEHHSI.

JemoHcTpanuu

Tabmuupt u  cxembl:  «Okonorudeckue (Gakrope», «CBETOBOM  CIIEKTPY,
«IKOJIOTMYECKHUE TIPYIIIBl KMBOTHBIX 110 OTHOIICHHIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKMBOTHBIE», «DHU3HOIOTHYECKHE —adanTaLl|U
XKUBOTHBIX», «Cpeapl oOuTaHud OpraHu3MoB», «buonornyeckue puUTMBI,
«Kuzuennoic Gopmbl pacteHnit», «Ku3HeHHBIC POPMBI KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOIO Jiecay, «IJKOCHCTEMa XBOWHOro Jeca», «llenu nuraHus»,
«XumHanuectBoy, «Ilapazutusmy, «Konkypenims», «Cumonos», «KommeHcaauzmy.

O6opynoBaHue: TepOapuu pacTeHUN W SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BJIUSHUIO PA3JIMYHBIX DKOJOTHYECKUX (PakTOpoB, TepOapuu CBETOJIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOWBBHIC, TEHEMIOOUBBIE H
TEHEBBIHOC/IMBBIC KOMHATHBIE PAcCTeHUs, TepOapuu M KOJUICKLHH TEIUIONIOOMBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPACTEHHH, uUydesla NTHI U 3Bepeil, repbdapuu
pacTeHul, OTHOCIIMMXCA K TUrpo@uram, Kcepodurtam, me3oduTaM, KOMHATHBIE
pacTeHHs AAHHBIX TPYMI, KOJJIEKLUWH >KUBOTHBIX, OOWTAIOIIMX B Pa3HBIX Cpelax,

27



repOapu ¥  KOJUICKIUM PACTCHUH M SKUBOTHBIX, OONANalOIIMX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM IKU3HH, TepOapuu u
KOJUICKITUH PaCTeHWH W JKWBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJIIEKITHH
’KUBOTHBIX, YUACTBYIOUIUX B Pa3IMUHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTopnas pabGora «BrigBieHue mPUCTOCOONCHHM OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlaGopaTopuasi pabora «BbisiBlieHHE MPUCTOCOONIEHUN OpraHu3MoB K
BIIUSIHUIO TEMIIEPATyPhI».

JlabopaTopHas padora «AHaTOMUYCCKHE OCOOCHHOCTH PAcTCHUM M3 pPa3HbIX
MECT OOUTAHUS.

Tema 8. Dxoy10THe BUAOB H MOMYJIALMNM

DKOJIOTUYECKHUE XAPAKTEPUCTUKY momysiiuu. [lomymsiusa kak OGuosormaeckas
cucteMa. Poib HEoTHOPOJHOCTH cpefbl, (pu3nUecKux OapbepoB U OCOOCHHOCTEH
Oouonornn BUAOB B (OPMHPOBAHUM NPOCTPAHCTBCHHON CTPYKTYPHI MOMYJISAIIUAMN.
OcHOBHBIE 1I0KAQ3aTEJId TOIYJISIMUA: YHUCICHHOCTb, IUIOTHOCTh, BO3pacTHas M
MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckasi CTpykrypa nonyisiud. OIeHKa YWCICHHOCTU MOMYJISIUY.
JuHamuka nonyisiquu v €€ peryisiius. BuoTHYecKHil IMOTEHLMaN IOIYJISIUH.
MogenupoBaHue JUHAMHUKU HONyJIsiuud. KpuBble pocTa YMCIEHHOCTH TOIYJISIIUU.
KpuBbie BbDKMBaHMs. Perynsnuss 4YHCICHHOCTH MONYJIALMM: pojb (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMUX OT MJIOTHOCTHU. DKOJIOIMUECKHUE CTPATETHH BUJOB (- U
K-cTparerun).

[Tonsarune o0 »sKojorMyeckol Huie Bujaa. Mecroobutanue. MHoromepHas
MOJ1edIb dKonorndeckor HuiM Jx.M. XarunHcona. PazMepsl 3KOJIOrMYECKON HUIIIH.
[ToTeHuManibHas U peain30BaHHAs HULIIU.

Bua xak cuctema mnomynsiuid. Apeanbl BUAOB. BUIBI U WX JKU3HEHHbBIC
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH [IOBEAECHUS U MUI'PALlUil )KUBOTHBIX. broJloruiyeckue nHBa3uu
Yy3KEPOHbIX BUIOB.

Jdemoncrpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmmibl U cXeMbl: «DKOJOTHYCCKUC XAPAKTCPUCTHKU  TOMYJISITHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  nonyisuuw»,  «Bo3pacTHele — nupamujibl
nonynsanun»,  «CKOpOCTh  3aCelieHUs]  MOBEPXHOCTH  3€MJIM  Pa3IMYHBIMHU
opraHuzMamMu», «Mojensb skonorudeckor Hum Jx. M. XatauHcoHay.

O6opynoBaHue: repbapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi padora «[IpucnocoOnenust CeMsiH PaCTeHHI K pacCEeICHUION.

Tema 9. Jxosnorus coodmecTB. IKONOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buonenoz u ero crtpykrypa. CBA3u MexAy
OpraHu3MaMH B OUOIICHO3E.
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Okocuctema kak oTkpbiTag cuctema (A. k. Tencnu). DyHKUIHOHANBHBIC
OJIOKM OpraHu3MOB B H3KOCHUCTEME: NPOJYLEHTHI, KOHCYMEHTbI, PEIYIEHTHI.
Tpodpuueckue ypoBuu. Tpodudeckue uenu u cetd. AOuoTHYECKHE OJIOKU
skocrcTeM. [I0UBBI M WIIBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U MOTOK 3HEPTHU B
SKOCHCTEME.

OcHOBHbBIE MOKa3aTeNN IKOCUCTEMBI. buomacca v mpoayKiusi. DKOIOTHYECKUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUHU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @Paykmyayuu.
HampaBineHHbIC 3aKOHOMEPHBIC CMEHBI COOOIICCTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX IPUYUHBL. AHTPOIIOTEHHBIE BO3JICHCTBUS HA CYKIIECCHUH.
Knumakcnoe coobiectBo. bruopasnoobpaszue M MOJNHOTa KPYroBOPOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[IpupoaHbIC PKOCHUCTEMBI. JKOCUCmEMbl 03D U peK. IKocucmemvl Mopeu u
OKeanos. Ixocucmemvl MyHOp, 1€C08, Cmenell, NyCMmblHb.

AHTPOIIOIE€HHBIE 3KOCUCTEMBI. ATposkocucTemMa. ArpoueHos. Pazimuuus mexy
AHTPOTIOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas dopa
u ¢dayna. CuHaHTpONU3AIUSA TOPOJACKON (hayHbl. brojgornueckoe u X03UCTBCHHOE
3HAYCHUC arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUI OpPraHU3MOB B
skocuctemax. Porv rkackadHoeo aggekma u 6ud08-30upuramopos (Kuouesvlx
8U008) 6 yHKyuoHuposanuu 3Kocucmem. IlepeHOC SHEPrUM U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCHCTEMaMU. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALUNA U 9KOCUCTEM B
YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmwl 6030elicmeus 3a2pA3HEeHUll PA3HbIX MUNO08 HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VDOBHAX,  OCHOBbl
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTtononorus
MOHUTOPHUHI'A ECTECTBEHHBIX U aHTPOIIOI'€HHBIX 3KOCUCTEM.

JemoHcTpanuu
[Toptper: A. [Ixk. TeHncnn.
Tabauubt 5| CXEMBIL: «CtpykTypa OuOIIEHO3aY, «JKocucTemMa

HIMPOKOJIMCTBEHHOI'O JIeCa», «IKOCHCTEMA XBOWHOTO Jeca», «DyHKIHOHAIBHBIC
IpyIIibl OPraHu3MOB B 3KocHucTeMEY, «KpyroBopoT BemiecTB B 3kocucremey, «Llenu
nuTaHusa (macTOMINHAsL, JETPUTHAs)», «IKOJOTMYecKas mupamMuaa YHUCE»,
«IKonoruyeckas nupamMujga OHOMACCHI», «IKOJOTHYECKas MUPAMHUJIA DHEPTUNY,
«O0pa3oBanue OosoTtay, «llepBuuHas cykueccus», «BoccraHoBneHue yeca mocie
noxapa», «JKocHcTeMa o03epa», «ATrpoueHo3», «KpyroBopor BemIeCTB M MOTOK
HEpPruM B arpoueHose», «[Ipumepsr ypboskocuctem.

O6opynoBaHue: repbapuu pacTeHUN, KOJUIEKIIMM HACEKOMBIX, Uydena OTUIl U
3BepeH, repbapruu KyIbTYypHBIX U JIUKOPACTYIIMX PACTCHHIA, aKBapHUyM KaK MOJIEIb
KOCUCTEMBI.
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IIpakTuyeckas padora «l/3ydyenue u onucanue ypOoo3KOCUCTEMBD.

JlaGopaTopnas pabora «I3yuenue paszHOOOpa3vsi MEIKUX MOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

DKCKYpcHUsl «ODKCKypCUs B THUIIMYHBIM OuoreoreHo3 (B ayOpaBy, Oepe3HSK,
CJIbHUK, HA CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, 60JIO0TO)».

IKCKypcusi «IDKCKYpCUsT B arpo3KoCHUCTEMY (Ha MOJIE WM B TEIJIMYHOE

XO3SUCTBO)».
Tema 10. buocgepa — rirodanbHas IKoCHCTEMA
bruocpepa — oOmennanerapHas o0ojiouka 3eMiM, TJI€ CYUIECTBYET WIH

CyIlleCTBOBaJa *U3Hb. Pa3zButue npejactaBicHuii o 6uocdepe B Tpyaax I. 3iocca.
Yuenune B. W. Bepnaackoro o 6mochepe. O6nactu 6mochepsr u e€ cocras. JKupoe
BeIeCTBO Orocdepsl u ero PyHKITHH.

3aKOHOMEpHOCTH cyIiecTBoBaHus Ouochepbl. OcobeHHOCTH Onocdephl Kak
rJI00aIbHON 3KOcHCTeMbl. JlnHammuueckoe paBHoBecue B Omochepe. KpyroBopoTsr
BCIIICCTB M OMOTCOXMMHUYCCKHUE ITUKIIBI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBJICHUH B
ouocepe.

3oHanbHOCTH OHochepsl. [TonsaTre 0 6Grome. OCHOBHBIE OHOMBI CYIIIM: TYHpPA,
XBOMHBIE JIeCAa, CMEIIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIIU, CABAHHBI, ITYCThIHH,
TPONHMYCCKUE JIeCa, BBICOKOTOPhA. Kitmmar, pacTUTEIbHBIN U )KUBOTHBIH MUP OHOMOB
CYIIIH.

Crpykrypa U (YHKIUS KUBBIX CUCTEM, OLIEHKAa MX PECYpPCHOIr0 MOTEHIMAIa U
onocdepHbIX PyHKIU.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepuajckuii, 3. 3rocc.

Tabnuubl U cxembl: «leocdepsl 3emnn», «KpyroBopor azora B OpuUpOE»,
«KpyroBopoT yriepoga B mnpupone», «KpyroBopor kuciopona B HOpuUPOAE»,
«KpyroBopor Bombl B mpupoicy», «OcHOBHBIC OUOMBI cyrmny, «KimumMarudeckue
nosca 3emum», «Tywapa», «Takira»n, «Cmemannsiii jec», «lIIMpPOKOIMCTBEHHbBIN
aee», «Crenby, «CaBanHay, «Ilycteinsay, « TporMieckuii aecy.

O6opynoBaHue: repbapuu pacCTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. HestoBek u OKpyxKaAIOUIAS Cpeia

DKOJIOTUYCCKHUE KPU3UCHI U UX NpuunHbl. Bo3jciicTBue uenoBeka Ha 6nocdepy.
3arpsi3HEHHE BO3AYIIHOW cpeibl. OXpaHa Bo3zjlyxa. 3arps3HCHHE BOJIHOW CpEJIbL.
OxpaHa BOJHBIX pecypcoB. Pazpyiienne mouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3meHenune kimmara.

AHTpOIIOTEHHOE BO3/ICVICTBME HAa PACTUTENBHBIM W KUBOTHBIA MHp. OXpaHa
PACTUTEILHOTO M UBOTHOrO Mupa. OCHOBHBbIE NPUHIMUIIBI OXPAaHbl MPUPOJBIL.
Kpacasie kHuru. Oco06o oxpansembie mnpupognbie Tepputopun (OOIIT).
botanudeckue cajibl ¥ 300JI0THUECKUE TTAPKHU.

OCHOBHBIC TPUHITUIIEI YCTOWYMBOTO pA3BUTHSI UEJIOBEUECTBA W IPHUPOJIBL.
PannonansHOE MPUPOIONIONB30BAHNE U COXPAaHEHUE OMOJIOTHYECKOTO pa3HooOpa3us
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3emuu. OOmMEe 3aKOHOMEPHOCTH  IVIOOANBbHBIX  OKOJOTHYECKUX  KPU3BHCOB.
Oco0eHHocTr COBPEMEHHOTO KPU3HCA U €r0 BEPOSATHBIC TOCIEACTBHS.

Pa3BuTre METOI0B MOHUTOPHUHTA PA3BUTHS OTIACHBIX TEXHOTCHHBIX MPOIIECCOB.
CucmemHule uUccneoo8atus nepexooa K pecypcocbepezarouyeti u
KOHKYPEeHmOocnocooHou suepeemuke. buonozuyeckoe paszHoobpasue u ouopecypcesi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusawowjue O00CMyn K
ungopmayuu no  cocmosHUrO OMOENbHBLIX U008 U IKocucmem. (OcHOBb
KOpeaburumayuu  IKocucmem U cnocobos 6opvbLl ¢ OUONOBPENCOCHUIAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCHIEM.

JdeMoHCcTpauu

Tabnuupl U cxembl: «3arps3HeHue atMocheps», «3arpssuenue Tuapocheps»,
«3arpsasnenue nouBb», «llapaukoBbiil 3 dexT», «Ocobo oxpaHsemble MPUPOIHBIC
TEPPUTOPUMY, «MOJICHH YIIPaBIICMOTO MUPay.

O6opynoBanue: Gororpaduu 0XpaHICMbIX PACTCHUN W KUBOTHBIX KpacHOW KHHUTH
Poccuiickon ®enepannu, KpacHon kHuru pernosa.

31



ININIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMbI
11O BUOJIOI'NU HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K  pe3yjbTaTaM OCBOCHHS
oOy4aronmMMucss IporpaMM  cpefHero o6miero oOpa3oBaHUs: JIMYHOCTHBIC,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpyKType AUYHOCTHBLIX PE3YIbTATOB OCBOEHHUS MPOrpaMMbl MO OHOJIOTUU
BBIICJICHBI CIICTYIONINE COCTABIAIOIIME: OCO3HAHHE OOYYAIONIMMUCS POCCHUCKOU
IpaKIaHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEACIICHUIO, Hatuyue Momusayuu K 00ydeHUI0 OUOJIOTHH, YeleHANnpPasieHHoe
pazeumue BHYTPEHHHX YOEXKIECHUU JMYHOCTH HA OCHOBE KIIFOUEBBIX LEHHOCTEH U
VMCTOPUYECKUX TpaJULMA pa3BUTHS OWOJOTMYECKOTO 3HAHUA, 20MOBHOCMb U
cnocobHocmeb 00Y4aIONTUXCST PYKOBOJICTBOBATHCS B CBOCH JEATEIIBHOCTU IICHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIMMH CHCTEME OHMOJIOTHYCCKOTO OOpa3OBaHUS,
HaIuyue npasoCco3HAHUs. FIKOJIOTHUECKON KYJIbTYpbl, CHOCOOHOCMU cmasums eI U
CTPOUTH >KU3HEHHbBIE MJIAHBbI.

JIMYHOCTHBIE PE3YAbTAThl OCBOCHUS MPOTPAMMbl IO OMOJIOTMH JOCTUTAIOTCS B
CAMHCTBC y4YeOHOM W BOCHUTATCIBHOM JICATCIBHOCTH B COOTBCTCTBHH C
TPAJUUUOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMH, TMPUHATHIMM B OOILECTBE NpaBUJIaMM U HOPMaMH
MOBEAECHUS W CHOCOOCTBYIOT TMpOLECCAM CaMOIO3HAHWA, CaMOBOCIUTAHUS U
caMOpa3BUTHS, PA3BUTHUS BHYTPEHHEHN MMO3UIUHU JIUYHOCTH, IATPUOTU3MA U YBAKCHUS
K 3aKOHY M I[PABOIIOPSJIKY, YEIOBEKY TPyJa WU CTAPIIEMY IIOKOJICHHIO, B3aHMMHOIO
YBAXCHUS, OCPCKHOTO OTHOMICHUA K KYJBTYPHOMY HACJICAHIO W TPAJIULHASIM
MHOTOHALMOHANBHOrO Hapoaa Poccuiickorn Denepanuu, NpupoIe U OKPYKAIOLIEH
cpene.

JIm4HOCTHBIE pe3ybTaThl OCBOCHUS y4cOHOTO TipeaMmeTa «bruonorusy g0mKHbBL
OTpaxaTh TOTOBHOCTH U CIOCOOHOCTh OOYYAIOMIUXCS  PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMH,  MO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHWH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUIMCKOr0 OOIIEeCTBa, pACIIMPEHUE >KU3HEHHOTO
OMbITa W OMNbITA JIEATEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIpaBlICHU
BOCMHUTATENBHOMN AESITEILHOCTH, B TOM YHUCJIE B HACTH:

1) rpaKIaHCKOr0 BOCTINTAHMSA:

c(hOpPMHPOBAHHOCThH TPAKIAHCKOH MO3WIMK O0YYaIOLIErocsi KaK aKTUBHOTIO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBAKCHHE 3aKOHA
1 MIPABOMNOPSIKA;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIBHOCTU MPH CO3JaHUU yueOHBIX
MPOEKTOB, pEHIEHWHM Yy4yeOHBIX M  T[O3HABATENbHBIX  33/a4, BbLINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACATh COOCTBEHHYIO MO3HUIIUIO TI0 OTHOLICHUIO K SIBJICHUSIM
COBPEMCHHOM KU3HU U OOBSICHITH €&;

YMEHHE YUYWUTHIBATH B CBOMX JEUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICUCTBUS JIIOAEH C pa3HbIMU YOSXKJACHUSAMU, KYJIbTYPHBIMH LIEHHOCTSIMU M
COLUAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHWUYECTBY B IPOILECCE COBMECTHOTO BBHITOJTHEHUSA
y4eOHBIX, IIO3HABATCIBHBIX U  HUCCIECNOBATCIBCKUX — 337ad, YBAXUTCIBHOTO
OTHOIIIEHUS K MHEHHMIO OIIMOHEHTOB TIPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW HIACHTHYHOCTH, MAaTPUOTH3MA,
YBAXKEHHUS K CBOEMY HAPOJy, HyBCTBAa OTBETCTBEHHOCTH nepe POauHON, TOPAOCTH 3a
CBOM Kpail, CBOW PoamHy, CBOH S3BIK M KYyJBTYPYy, MNPOLIJIOE M HACTOSIIEE
MHOI'OHAIMOHAJILHOIO Hapoja Poccuu;

LIEHHOCTHOE OTHOUICHUE K IIPUPOJHOMY HACIICJIMIO W [aMSTHUKAM IIPUPObI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYEHUsI OMOJIOTUH B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKA M COBPEMEHHOTO O0IIIECTBA;

ujciiHas yOeKIEHHOCTh, TOTOBHOCTh K CIHyKeHHIO H 3ammuTe OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CYyAbOY;

3) IyXOBHO-HPABCTBEHHOTI 0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX ICHHOCTEH POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBCHHOTO CO3HAHUS, STHYCCKOTO MTOBCACHUS;

CIIOCOOHOCTh OIICHMBATh CHTYAIlMI0 M TPUHUMATH OCO3HAHHBIC PCIICHUS,
OPUEHTHPYSACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI 1 LIECHHOCTY;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBCHHOE OTHOLLICHUE K CBOMM DPOJIMTENSAM, CO3JaHUIO CEMBU Ha OCHOBE
OCO3HAHHOI'O IIPUHATUSA LCHHOCTEH CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAAULUAMU
HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCITUTAHMS:

DCTETUUECKOE OTHOIIEHUE K MHUPY, BKJIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOILICHUH;

MMOHMMAaHHE IMOLUOHAIBHOTO BO3ICHCTBUS KUBOU IPUPOALI U €€ NEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B pAa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSBJIATH KAYECTBA TBOPUECKON JTMUYHOCTH;
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5) ¢usuyeckoro BOCNUTAHUA, (POPMHUPOBAHMS KYJIBTYPHI 3J0POBbS H
IMOILMOHAJILHOIO 0JIATONOJIyYHS:

NOHMMAaHKE U pealn3alns 3J0pOoBOro u 6e3onacHoro odpaza xu3Hu (370pOBOE
MUTaHuE, COOMI0/ICHUE TUTUCHUYCCKUX MPAaBWI U HOPM, COATaHCUPOBAHHBIA PEKHUM
3aHATHM W OTHBIXa, peryjspHas (¢u3Mueckas aKTHUBHOCTh), OepeKHOro,
OTBETCTBEHHOTO M KOMTIIETEHTHOTO OTHONICHWS K COOCTBEHHOMY (DHU3UYECKOMY W
MICUXUYECKOMY 3J10POBBIO;

MOHMMAHKWE LEHHOCTH [PAaBWI HWHAMBHUAYAJIbHOTO W  KOJUIEKTUBHOTO
0e30MacHOTO MOBE/ICHUS B CUTYAIIUSIX, YTPOXKAIOMIUX 3/IOPOBBIO M KU3HU JIIOICH;

OCO3HAHHWE TMOCICACTBUN M HENPHUATHUS BPEIHBIX IPUBBIUCK (YHOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTE K TPY/y, OCO3HAHHKE IICHHOCTH MacTepCTBa, TPY10JI00uc;

FOTOBHOCThP K aKTHUBHOM JCIATCILHOCTH TEXHOJIOTMYCCKOM W COIMAaJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTCIHHO
BBITIOTHATH TAKYHO JEATEIbHOCTD;

WHTEpEC K pa3inuHbIM cepam npodeccroHaTbHONU AEATENbHOCTH, YMEHHUE
COBCpILIATh OCO3HAHHBIM BBIOOp Oyaymieit mpodeccuu W pealii30BBIBATH
COOCTBCHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0OOpa3oBaHWIO U C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHY€CKOT0 BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JICCO00Pa3HOEC OTHOIICHUE K MPUPOJIC KAaK UCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIICCTBOBAHUS;

MOBBHIIIIEHUE YPOBHS DKOJOTHYECKOM KyJbTYypbl: MOPUOOPETEHHUE OIbITa
TJTAHUPOBAHUS TTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBAN JJIsI OKPYKAIOIIEH
Cpenbl;

OCO3HAHMC TIIOOAIBHOTO XapaKTepa JKOJIOTHYCCKUX NpoOIeM W myTed HX
pelIeHus;

COCOOHOCTh HUCIOJIB30BaTh MPUOOPETAEMBIE TIPU U3YUEHUH OHOJOTHW 3HAHUS
M yMEHHUS TpU  pEHIeHWH  [poOJieM, CBSI3aHHBIX C  pallMOHAIBHBIM
MIPUPOOTIOIH30BAaHUEM (COOIIOACHUC TIPABIII IOBEJICHUS B IPUPOJIC, HATIPABICHHBIX
Ha COXPAHCHUC PABHOBCCHUS B YKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOCHEPHI);

AKTUBHOE HENPUATHE JIEVCTBUH, MPUHOCALIUX BpPEJ] OKPYXKAIOLIEH MPUPOIHON
cpejie, YMEHHE MPOTHO3UPOBATh HEOJATONPUITHBIE DKOJIOTHUYECKUE TOCHIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUAN U MPEAOTBPALATh UX;

HalW4yue Pa3BUTOTO HKOJOTMUECKOTO MBILIUIEHUS, SKOJOTHYECKON KYJIbTYpBbI,
OMbITA JEATEIBHOCTH SKOJIIOTMYECKON HaNpaBICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MMHU B MO3HABATEJILHOM, KOMMYHUKATUBHON U COIMATIBHOUN MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B MPAKTUYECKOUN JEATEIHLHOCTH SKOJTOTHUYECKOW HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIISCTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAIIOTE
KYyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJIUKYJIBTYPHOM MHPC;

COBCPILICHCTBOBAHMUE S3BIKOBOM M YHTATEIbCKOW KyIBTYpPHI KaK CpEJICTBa
B3aMMOJCHCTBHS MEXKIY JIOABMH U MO3HAHUS MUPA;

NOHMMaHWe CHeUUPUKA OHWONOTMHM KaK HayKd, OCO3HaHus €€ pOoJau B
(OpMHPOBAHUH PALMOHAIBHOIO HAYYHOTI'O MBIIIJIEHUS, CO3JaHUHM LEJOCTHOIO
MIPEACTABICHUS 00 OKpYKaloIIeM MHUpE KaK O CIUHCTBE MPUPOJBI, YelioBeKa U
oOIecTBa, B MMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodiieM
COXpaHEHUs! NPUPOAHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OHOJIOTHU [UIsi COBPEMEHHOW ITMBUIIM3AIHU:
oOccCIicucHUsT HOBOTO YPOBHSI Pa3BUTUS MCEAUIIMHBI, CO3JIaHUC MEPCICKTUBHBIX
OMOTCXHOJIOTHIA, CTIOCOOHBIX PEIIATh PECYPCHBIC TPOOIEMBI PA3BUTHS YCIOBEUCCTBA,
MOWCKA IyTeH BBIXOAA W3 TJIOOAJIBHBIX JKOJIOTMUCCKHX IMpoOeM U oOecreucHus
nepexoaa K yCTOMUMBOMY Pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIb30BAHUIO MPUPOJIHBIX
pecypcoB U (OPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh, B  TOJYYCHHM OHOJIOTHYCCKMX 3HAHUH B  ICISX
MOBBIMICHUS OOIICH KYJbTYpPbl, €CTCCTBCHHO-HAYYHON TPAMOTHOCTH, KAK COCTABHOM
4acTH (PYHKLMOHAJIBLHON IPAMOTHOCTH 00ydYaromuxcs, GopMupyeMoi Mpu U3y4eHun
OMOJIOTHH,

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, UCHOJbB3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJB30BATh IIOJy4acMbIC 3HAHWS JUIA aHalIu3a W
OOBSCHCHHUS SIBJICHHM OKPY)KAIOIICTO MHUpa M IPOUCXOANUX B HEM H3MCHCHHIA,
YMEHWE JelaTb OOOCHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAay4yHbIX (DaKTOB H
MMEIOIIMXCS JAHHBIX C LEJbI0 MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITCJIBHO HCIIOJIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penicHus MPo0JIeM B PCATIbHBIX KU3HCHHBIX CHTYAIUAX;

OCO3HAHME LICHHOCTH HAy4YHOH JEATEIBHOCTH, TI'OTOBHOCTH OCYLICCTBIISIThH
MPOEKTHYIO M UCCIIEOBATENBCKYIO AEATEIBHOCTh HHIAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTb K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caMmo00pa30BaHNI0, K AaKTUBHOMY TIOJY9CHHIO HOBBIX 3HAHWW [0 OWOJOTHH B
COOTBETCTBHUH C KHU3HECHHBIMU ITOTPECOHOCTSIMHU.

METANPEIMETHBIE PE3YJbTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOEHHSA YyueOHOTro mnpenMera «buomorus»
BKJIIOUAIOT: 3HAYUMbIEe [ (OPMHUPOBAHUS MHUPOBO33PEHUSI  OOYUYAIOIIMXCA
MEXAUCHUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHBIE TOHSATHS, OTpPaXarolue
LENOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUH(PHUKY METOAOB TO3HAHWA,
MCIOJIb3yEMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUd, SBJICHHE, MpPOIleCC,
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CUCTEMa, HAY4HBIA (PaKT, MNPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCleI0BaHKe, HAOMI0AeHNEe, U3MEPEHNE, SKCIIEPUMEHT U JPYTHe); YHUBEPCATbHBIC
yueOHble  AeHCTBUS  (ITO3HABATEJIbHBIE, KOMMYHUKATUBHBIE, PpEryJATHBHBIE),
obecneunBawmye (GpopmMupoBaHue (YHKIIMOHANBHON TI'PaMOTHOCTH M COLUAIBHOMN
KOMIICTEHIIMY  OOYyYaroIMXCs;  CIHOCOOHOCTh  OOy4aromuxcs  UCIOJIB30BATh
OCBOCHHbBIE MEXIUCLUIUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSA M YHUBEpCAIbHBIC
yueOHbIE IeMCTBUS B TO3HABATEIBHON U COLIMAIIBHON MTPAKTHKE.

B pesynbrare uzyuenust OM0IOTHN Ha YPOBHE CpeHero oomero oopazoBatus y
oOyuaroierocsi OynyT chopMHpoBaHBl TO3HABATEIBHBIE YHUBEPCANBHBIE yUYEeOHBIC
JEHCTBUS,, KOMMYHHUKAaTHBHBIC YHUBEPCAJIBHBIE YUCOHBIC NCHCTBHS, PETYJIATUBHBIC
YHUBEpCalbHble y4eOHbIE NCHCTBUS, COBMECTHAS ACSITENBHOCTb.

MeranpeaMeTHble pe3ydabTaThl OCBOEHHA MPOrpaMMbl CPEAHEro  OOIIEro
o0pa3oBaHUsl TOJLKHBI OTPAXKATh:

Osaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
JefcTBUSIMU:

1) 0a3oBble JIOTHYECKHE TE€UCTBUA:

CaMOCTOATENbHO  (QopMyJIHpOBaTH M aAKTYyaJIM3UPOBATh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh [IPU OCBOCHHWHM 3HAHUW HPHUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHHUS, Kiaccu(pUKaIuu, 000OIIEeHHS), PACKPLIBATH CMBICI
OMOJOTUYECKUX TMOHATUMA (BBIIEIATh MX XAPAKTEPHBIE MPU3HAKH, YCTAaHABIIMBATh
CBSI3M C IPYTUMH MOHATUSAMH );

OlIPEAENIATh UEIM JIECATECIIBHOCTH, 3aJaBas [apaMeTpbl U KPUTEPHH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIECIISIMU;

MCIOJIB30BaTh OMOJOTMYECKUE MOHATHS JUIsl OOBSICHEHHUS (PAKTOB M SBJICHHUHA
YKUBOW MPUPOIBI;

CTPOUTH JIOTMYECKUE pacCyKICHHS (MHOYKTUBHBIE, JECAYKTUBHBIE, IIO
aHAJIOTHUH), BBIBIATH 3aKOHOMEPHOCTM M NPOTHBOPEYHS B paccMaTpHUBaEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOIbI M 3AKIIHOUCHHS;

MPUMEHATHh CXEMHO-MOJEINIbHBIE CPECTBA JJIsl MPEACTABIECHHS CYLIECTBEHHBIX
CBA3€H M OTHOLIEHWH B H3y4yaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
IPOTHUBOPEYHI PAa3HOIO pOJA, BBIABICHHBIX B Pa3JIMYHBIX HMHPOPMAIMOHHBIX
UCTOYHHKAX;

paspabaThiBaTh TUIAaH pEHIEHUs NpoONeMbl ¢ Y4ETOM aHajdu3a HMMEHOUIUXCS
MaTepuaibHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEITEIHLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJ5IM, OLIEHUBATh PUCKH NOCIEACTBUU ACSITENBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH PabOTy B YCIOBUAX PEATBLHOTO, BUPTYaJIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/IEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIIEHUH KU3HEHHBIX MPOOJIEM.
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2) 0a30BbI€ HCCIEI0BATEIbCKHE NeliCTBUS:

BJIa/IETh HAaBBIKAMH Y4YEOHO-MCCIIEOBATEILCKON U TPOEKTHOM NeATENbHOCTH,
HAaBbIKAMH  paspemieHus  mnpoOieM, CrIocOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIFHOMY IMOMCKY METOJOB PCIHICHUS MPAaKTHYCCKUX 3ajiad, MPUMCHCHUIO
Pa3IUYHBIX METO/IOB MMO3HAHUS;

MCITOJIB30BATh PA3NMMYHBIE BUAB! ACSITEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS,
€ro UHTEePOpPETALMH, NPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CHUTYyallsAX, B TOM
YUCIIE MPU CO3AaHUU YUYEOHBIX U COLUATBHBIX IPOEKTOB;

dbopMHpPOBAaTh HAYYHBIA THI MBIIUICHUS, BIAJCTh HAyYHOH TEPMMHOJIOTHUCH,
KJIFOUEBBIMU TTOHATUAMU U METO/IAMU;

CTaBUTh M (OPMYyIHPOBAaTH COOCTBEHHBIE 3aaud B 00pa30BaTEeIbLHON
JEeSITEILHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBIIATh MPUYHUHHO-CJICICTBCHHBIC CBSI3U M aKTyaIM3UpoOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3Y €€ PELICHHS, HAXOJAUTh apryMEHThI JUIsl JOKa3aTeIbCTBA CBOUX
YTBEPKACHHM, 33/JaBaTh [IAPaMETPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh MOIYUEHHBIE B X0JI€ PEIUIECHUS 3a4a4l pPe3yJIbTaTbl, KpUTUUECKH
OLIEHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM, OLEHUBATh IIPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh 1EJICHAIIPABJIICHHBIM IIOMCK I[I€PEHOCAa CPEICTB U CIOCOOOB
JNEUCTBUS B MPO(YECCHOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHHWA B TMO3HABATEIBHYIO M MPAKTHYECKYIO 00J1acTu
KU3ZHEIEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUA U3 PA3HBIX YUCOHBIX IIPEIMETOB;

BBIIBUTATh HOBBIE HJICH, IIpEJlaraTh OPUTHMHAIBHBIC IOJAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIHNE albTEPHATUBHBIE PELIIEHUS.

3) pa6ora ¢ unpopmanmeii:

OPUCHTHPOBATBHCS B PA3JIMYHBIX HCTOYHUKAX HMH(pOpMauun (TEKCTE yueOHOro
1nocoOusi, HAYYHO-IIOIYJSIPHOM  JUTEpaType, OHOJOTMYECKHX  CIIOBapsiX H
CIPaBOYHMKAX, KOMIIBIOTCPHBIX 0a3ax JaHHbIX, B HTepHEeTE), aHaIM3UpOBaATH
MH(OPMALUIO Pa3IMYHBIX BUAOB U (JOPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh €€
JIOCTOBEPHOCTH Y HEPOTUBOPEUHNBOCTB;

(dopMyIiinpoBaTh 3alpOoChl U HPUMCHATH PA3JIMYHBIE METOJIbI [IPU IIOUCKE H
orbope Ouosornucckor wHpOpMAIMKH, HCOOXOMUMOW IS BBINOJHCHUS YUCOHBIX
3aj1ay;

npuoOpeTaTh OMBIT  HCIOJb30BAaHUS  HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATH KYJIbTYPY AKTHUBHOI'O HCIOJNb30BAHUS PA3NHUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTHUMalbHYI0  (OpMy  HOpeacTaBICHHSA
Oouonornyeckoi nHGopManuu (Cxemsbl, rpauKH, TUarpamMmbl, TaOIUIbI, PUCYHKU U

Jpyroe);
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UCIIOJIb30BaTh HAYYHBIM SA3BIK B KadyecTBE CpeACTBa mpu paboTe ¢
Ononornueckod  mHGOpMAIME: NPUMEHITh XUMHUYECKHe, (usnyeckue u
MaTeMaTUYeCKHe 3HAaKW W CHUMBOJBI, (GopMynbl, abOpeBHaTypy, HOMEHKJIATYPY,
UCITOJIb30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATIISATHOCTH;

BJIAJCTh HABBIKAMH PACIIO3HABAHUS U 3alIMTH HHDOpMAIUU, HHGOPMAITMOHHON
0€30MacHOCTH TIMYHOCTH.

OBJafeHne YHHBEPCATbHBIMA KOMMYHUKATUBHBIMHY J1€liCTBUSMU:

1) oO1eHue:

OCYIICCTBISTH KOMMYHUKAIIMU BO BCeX cdepax KU3HU, aKTUBHO y4acTBOBATH B
Uanore Wi JUCKYCCHUU MO CYIIECTBY OOCYyXKIaeMod TeMbl (yMEHHE 3a/1aBaTh
BOINPOCKI, BBICKA3bIBATH CYXJEHUS OTHOCUTEILHO BBINOJHEHUS MpeaaaracMoit
3a/1a4uM, YYUTHIBaTh HMHTEPECHl M COIIACOBAHHOCTH MO3UIUNA APYrUX YYACTHUKOB
JUanora Wik TUCKYCCUN );

pacno3HaBaTh HEBEPOAIBHBIC CpPEIACTBA OOIMICHUS, TOHWMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, IPEIITOCHUIOK BO3HUKHOBCHUSI KOH(MIUKTHBIX CUTYaIlHi, YMCTh
CMATYaTh KOHQIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3TUYHBIMU CIIOCOOAMU OOLIEHUS W B3aUMOJICUCTBHUS, MOHUMATh
HaMEPEHUS JAPYTUX JIIOACH, MIPOSIBIIATh YBAKUTEIFHOE OTHOIICHUE K COOCCCHUKY U
B KOPPEKTHOU popMe GOpMyTUpPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO WH3JaraTh CBOK TOYKY 3PEHUS C HCIMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1eATeJIbHOCTh:

IIOHUMATh M HKCIIOJIb30BATh IPEUMYILIECTBA KOMAHJIHOW W WHIMBHUIYaJIbHOU
paboThl TpU PEIICHUH OHOJIOTUYCCKON MPOOJIEMBbI, 0OOCHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJECHCTBUS MPU PELICHUN YyIeOHOM 3a7auH;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUN € Y4E€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKJIOI'0 YJICHA KOJUIEKTUBA;

I[PUHUMATh  UEJIM  COBMECTHOM  JCATCIBbHOCTH,  OPraHU30BbIBaTh U
KOOPJAMHHUPOBATH JCUCTBUA 1O €€ JIOCTHUKCHUIO: COCTaBJATH IUIAH JCUCTBUH,
pacrpenensiTh pojaud ¢ Y4Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYCCTBO CBOCTO BKJIAJIa U KaXKJOTO YY4aCTHUKA KOMAHJbl B OOMINiA
pe3yNbTar 1o pazpaboTaHHBIM KPUTCPHUSIM;

npejyiarath HOBBIE MPOEKTHI, OIEHUBATh WJIEHM C TMO3WIMU HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTHUBHOE CTPATETHUYECKOE IOBEJIEHUE B  Pa3IUYHBIX
CUTYaIHsIX, TTPOSBIISITH TBOPUYECTBO U BOOOPAKEHNE, OBITh MHUIIUATHBHBIM.

OBJiageHne yHHBEePCAIbHBIMHI PEryJISTUBHBIMHA ACHCTBUAMM:

1) camoopranuszanus:

HCIOJIB30BaTh OUOJOTHYECKHUE 3HAHUS ISl BBISBICHUS MPOOJIEM U UX PEIICHUS
B KU3HCHHBIX M YICOHBIX CUTYAIIHSX;
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BHIOMpAaTh HAa OCHOBC OHWOJIOTMUCCKUX 3HAHUM 1EJICBBIC M CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBUAX M IOCTYINKax I10 OTHOLIEHHUIO K >KMBOM NPHUPOIE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATh IMO3HABATEIIBHYIO JIESITENBHOCTD, BBISABISATH
MpoOJIeMBl, CTaBUTh U (POPMYIHUPOBATh COOCTBCHHBIC 33Jjaud B 0Opa3oBaTEIHHOU
JEATEIBHOCTH U )KU3HECHHBIX CUTyalUsaX;

CaMOCTOSITENILHO COCTABJIATDH IJIaH PEHICHUS MPOOIEMBbI C YIETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CHTYaIIUSIM;

pacHmpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX IIPEIITOUYTCHHUIA;

JieNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
pelenue;

OIICHUBATh IPUOOPECTEHHBIN OIIBIT;

C1I0COOCTBOBATH (POPMUPOBAHUIO U IPOSIBICHUIO MIUPOKON IPYIUIINN B PA3HBIX
00JIacTsX 3HAHUU, MOCTOSHHO TIOBBIIATH CBOM OOPa30BaTCIbHBIM M KYJIbTYPHBIN
YPOBEHBD.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJIETh HABBIKAMHU MO3HABATEIHLHON pe(IEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JNEWCTBUH M MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTaTOB M  OCHOBAaHWM,
WCIOJIB30BaTh MPUEMBI peuIeKCUH [UIsl OLEHKH CHUTyalWd, BbIOOpa BEPHOIO
peuieHus;

YMETh OLICHMBATh PUCKM U CBOCBPEMCHHO IIPUHHMMATh PELUICHUA M0 HX
CHIDKEHHIO;

NPUHAMAaTh MOTHBBI W apryMEHTBl JAPYIHX T@IpHM aHalIu3€ pPE3YJIbTaTOB
JCATCIBHOCTH,

3) npuHATHE ceOS M IPYTrUX:

IPUHUMATH CeOsl, TOHUMAs CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMAaTh MOTHBBI W apryMEHTBl JAPYIHX T[IpYM aHalIu3€ pPE3YJbTaTOB
NEATENBHOCTH;

MIPU3HABATh CBOC MPABO ¥ NPABO IPYTUX HA OMIHOKY;

pa3BHUBaTh CIOCOOHOCTH IOHUMATh MUP C IIO3ULMH JIPYTOr0 YEIIOBEKA.

NPEIAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUSA COJACPKAHUS YYEOHOTO TMpeaMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OPHEHTUPOBAHBI Ha oOOecreueHue
npo¢dunasHOro 00yueHus: oOydaromuxcst ononorur. OHMA BKIIOYAIOT: CHEHUPUIESCKHE
JUiss OWOJIOTMW Hay4yHbIe 3HAHHWs, YMEHHUS W CHOCOOBI JIEWCTBUN MO OCBOCHHUIO,
UHTEPIIpEeTallud M MPeoOpa30BaHUI0 3HAHWH, BHJIBI JEATEIBHOCTH TIO TOTYYEHUIO
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HOBBIX 3HAHMHA M UX I[PUMCHCHUIO B PA3JIMYHBIX Y4EOHBIX, a TaKKEC B pCalbHBIX
KU3HEHHBIX cuTyauusx. lIpenmeTrHsie pe3yiabTaThl MPEACTABICHbBI MO Trojam
W3YYEHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHHMS ydeOHOro npenmera «buomorus» B 10
Kacce NOJKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHMMA O MECTe H pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (hOPMHPOBAHWM ECTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B
NO3HAaHUKM  3aKOHOB  TPHPOALI W pEmIeHHH  npoljeM  palHoHaILHOTO
MIPUPOAOTIONB30BAHUS, O BKJIAJIC POCCUUCKUX M 3apyOCKHBIX YYCHBIX B pa3BUTHC
OHOJIOTHH,

BJIQ/JICHUE  CHUCTEMOM  OHOJOTMYECKMX  3HAaHWW, KOTOpas  BKIIIOYAET:
OCHOBOTOJIAralomue OHWOJIOTUYECKHE TEPMUHBI W TOHATHA (KU3Hb, KIETKAa,
OopraHusM, MeTabolIu3M, TOMEOCTa3, CaMOpETYJAlNs, CaMOBOCIPOU3BEICHUC,
HACJICJICTBCHHOCTh, H3MCHYMBOCTH, POCT W PA3BUTHC), OHOJIOTHYCCKUE TCOPUH
(knetounast reopus T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocoMuasi Teopus
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBunoBa — o0 ueHTpax
MHOT000pa3usi U MPOUCXOXKIECHHS KYIbTYPHBIX PACTEHUM), 3aKOHBI (€INHOOOpa3ns
IIOTOMKOB II€PBOI'O IIOKOJIEHUS, PACUICIUICHUSI, YHUCTOThl T'aMET, HE3aBUCHUMOIO
HacnenoBanuss I.  MeHuenss, TOMOJIOTUYECKMX PSJIOB B HACJICIACTBCHHOM
u3meHunBoct H. V. BaBuiosa), NpuHIUIIE! (KOMIIJIEMEHTAPHOCTH);

BJIAJIEHUE OCHOBHBIMKM METOAAMH HAYYHOTO TIO3HAHMSI, HCMOJIb3YEMBIX B
OMOJIOTHYECKUX  HCCJICIOBAHUSX KUBBIX OOBEKTOB (ONMUCAaHHWE, W3MEPCHHUE,
HaOJFOICHHUE, SKCIICPUMCHT);

YMEHHE BBIJICISATh CYLIECTBCHHBIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
3YKapHOT, OAHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX OPTaHM3MOB, B TOM 4HCIe OaKTepHid,
rpuboB, pacTeHMil, )KUBOTHBIX U YEJOBEKAa, CTPOCHHUS OPraHOB U CHUCTEM OPTraHOB
pacTCHHM, KUBOTHBIX, YEJIOBEKA, [IPOLECCOB KU3HEICITEILHOCTH, IPOTEKAIOIINX B
OpraHU3Max PACTCHUM, KUBOTHBIX W YCIIOBCKA, OMOJIOTMYCCKUX MPOIIECCOB: OOMCHA
BCIICCTB (METaOOM3M), TIPCBPAIICHUS DJHEPTUH, OPOXKCHUS, aBTOTPOPHOrO W
reTepoTpo(MHOr0 TUIIOB NMUTaHUA, (HOTOCHHTE3a M XEMOCHWHTE3a, MHUTO3a, MeHo3a,
rameToreHe3a, AMOpPHOTeHe3a, NOCTAIMOPHOHABHOTO PAa3BUTHA, Pa3MHOXKEHMUS,
WHJIMBUAYAJIbHOTO pa3BUTHUSL OpraHu3ma (OHTOI€HE3a), B3aUMOJICHCTBUSL TI'€HOB,
reTepo3uca, HCKYCCTBEHHOTO 0TO0PA;

YMEHHUE YCTAHABJMBAaTh B3aWMOCBS3M MEXJy OpPraHOWJIAMH KJIETKH W HX
(GYHKITUSAMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW W UX HYHKIUSAMU, MEXKITY OpraHaMu
U CUCTEMaMH OPTaHOB y PAaCTEHUM, KUBOTHBIX U UEIOBEKA U UX (DYHKITUIMH, MEKTY
CUCTEMaMHU OPTraHOB M WX (PYHKIIUSAMH, MEXKIY dTarmaMu OOMeHa BEIIECTB, dTalaMu
KJIETOYHOTO IMKJIA W JKU3HEHHBIX IUKIIOB OPTaHW3MOB, 3TaaMH 3MOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (PpaKTOpaMu cpebl OOUTAHMUS;

YMEHUE BBISBIISITH OTJIMUUTE/IbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM UHUCIIE
PACTEHHMI, )KUBOTHBIX U YEIOBEKA;
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YMEHUE MCIOJB30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTHYECCKYIO
TEPMUHOJIOTHI0 W CHMBOJIMKY JJIsl JIOKa3aTellbCTBa POJACTBA OPraHU3MOB pPa3HbIX
CUCTEMATHYECKUX TPYIIIT;

YMEHUE peniaTh OHMOJIOTHYCCKUE 3a/aud, BBIABISATH NMPUYMHHO-CICACTBCHHBIC
CBSI3M MEXK]y HUCCICAYEMbIMHU OMOJOTUYECKUMHM IMPOILIECCAMH U SIBJICHUSAMH, JENaTh
BBIBOJIbI M IPOrHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOMHATH JIabopaTopHble M TMpakThdeckue padoThl, cOOII0IaTH
npaBuiIa npy padoTe ¢ yaeOHBIM U 1abopaTOPHBIM 000PYIOBAHHUEM;

YMEHUC BBIIBUTATh TUIOTE3bl, MPOBEPATH HX  HIKCIICPUMCHTAIHLHBIMU
cpenctBamu, GopMyIupys I1edb HCCICAOBaHUSA, AaHAIU3UPOBATH IOJIYYCHHBIC
PE3yNbTATHI U AEJIaTh BHIBOADL;

yMEHHE YYacTBOBaTh B Yy4ue€OHO-HCCIIENOBATENIbCKON padoTe mo Ouomoruw,
OKOJIOTUU U MEAMUIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W
yOJIMYHO NMPEACTABIIATH IOMYUYCHHBIC PE3YyJIbTAThl HA YYCHUYCCKUX KOH(EPCHITUSX;

YMCHUC OLICHUBATh JSTHYCCKUE AaCHEKThl COBPCMCHHBIX HCCJICJIOBAHHMA B
005acTH OMOJIOTUH U MEIWULHUHBI (KJIOHUPOBAHHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE,
HaITPaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHu3MOB);

YMEHHUC OCYIICCTBIISITH OCO3HAHHBIM BbIOOp Oyayied mpodeccuoHaIbHOM
JCSATEILHOCTH B O0JacTy OWOJIOTHH, MCIWIIMHBI, OMOTCXHOJOTUM, BETCPHUHAPHH,
CEJIbCKOTO XO35MCTBA, MUIIEBOM MPOMBILIJIEHHOCTH, YINIyOJATh IMO3HABaTENbHBIN
WMHTEpEC, HANpPABICHHBIA Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH MPOPECcCHU U
NPOJOJKEHHE  OMOJIOrMYecKoro  o0Opa3oBaHMs B OpPraHM3aUUsAX  CPEIHETro
PO eCCUOHATILHOTO U BBICIICTO 00Pa30BaHUA.

[IpenMeTrHbie pe3yibraThl OCBOCHUS yueOHoro npeamera «buonorus» B 11
K1acce AOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHWH O MECTE U pOJau OUOJOTUM B CHUCTEME
CCTECTBCHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOM €CTECTBCHHO-HAYYHOU
KapTUHBI MUPA, B II03HAHUU 3aKOHOB IIPUPOJIBI M PEILIEHUHN SKOJIOTHUECKUX IIPOOIIEM
4eJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB PALIMOHAJIBHOTO [IPUPOIOIIOIB30BAHMS,
1 B (OPMHUPOBAHUM LIEHHOCTHOTO OTHOLIEHUS K MPUPOAE, OOLLIECTBY, YEIOBEKY, O
BKJIJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTUH;

YMEHHE BJIAJECTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIIOYACT
OIPEACICHUSI M IIOHUMAaHWE CYIIHOCTH OCHOBOIIOQJIArAlOUIMX OHOJOTHYECKUX
TEPMUHOB M TOHATHH (BHJ, DJKocHcTeMa, Ouocdepa), OUOJOTHYECKHE TEOPUU
(aBomrorioHHasg Teopus Y. JlapBuHa, CUHTETUYECKAs! TEOPUS DBOJIOIMH ), yaeHUs (A.
H. CeseprioBa — 0 myTsxXx W HampasiaeHusx spomonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHBl (reHermdyeckoro paBHoBecws Jx. Xapau u B. BaiinOGepra,
3apoapimeBoro cxoactea K. M. boapa), npaswma (munmmyma 1O, JluGuxa,
HKOJOTMYECKON MHUpaMUbl HHEPruu), runoressl (rumoreza «mupa PHK» V.
MunGepra);
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YMEHUE BIaJCTh OCHOBHBIMU METOJAMHM HAYYHOTO MO3HAHUS, UCIIOJIb3yEMbIMU
B OWOJIOTHYECKUX MCCIECMIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHMCAaHHE,
U3MepeHnue, HaOMOICHNE, DHKCIIEPUMEHT), CIMOCO0aMHU BBISBICHUS U OIEHKH
AHTPOIIOTCHHBIX U3MCHCHUHN B IIPUPO/IC;

YMEHUC BBIICHATH CYIICCTBCHHBIC TNPU3HAKH: BHUJAOB, OHOICOIICHO30B,
PKOCUCTEM H Omochepsl, CTAOMIN3HPYIOMIETO, JBIKYIIETO W  Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpAa, aUIONATPUIECKOT0 MW CHMIATPUYECKOTO BHUI000pA30BaHMUS,
BITUSIHUAS JIBVDKYIIUX CHJI DBOJIOIMN HAa TeHOMOH/ MOMYJISINH, TPUCTIOCOOTCHHOCTH
OpraHU3MOB K cpejic 0OMTaHus, YepeI0BaHUs HAIIPABJICHUI HBOJIIOIIMHU, KPYTOBOPOTA
BCIICCTB U MOTOKA 3HEPTHH B IKOCUCTEMAX;

YyMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXKIAY TNPOIECCaMU  IBOJIIOIHH,
JIBIDKYIIAMHM CHJIaMHA aHTPOIIOT€HE3a, KOMIOHEHTAMH Pa3lIMIHBIX JIKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUC  BBISBISIT  OTJIMYUTCIIBHBIC ~ TPU3HAKH  JKUBBIX  CHCTCM,
IIPUCITIOCOOJICHHOCTh BHUAOB K CpeAc OOWUTaHHS, AOMOTHYCCKUX H OHOTHYCCKHX
KOMITOHEHTOB  DKOCHCTEM,  B3aMMOCBS3€H  OpPraHu3MOB B  COOOIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUEC MCIOJB30BaTh COOTBETCTBYIOIIHME AapTryMCHTBI, OHOJOTHYCCKYIO
TCPMHUHOJIOTHIO W CHMBOJIUKY JIJISl JIOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPYMI, B3aWUMOCBSI3U OPTaHU3MOB W CpeJlbl OOWTaHUS, €IMHCTBA
YEJIOBEUECKHUX pac, HEOOXOAUMOCTH COXPAHEHUS MHOTOOOpas3rs BAIOB M SKOCHCTEM
KaK yCJIOBHS COCYIIECTBOBAHMSI MIPUPOJIBI M UESTIOBEUECTRA,;

YMEHHUC pemiaTh OMOJIOTHYCCKUE 3a/1a9d, BBISBISITH NPUYHHHO-CIICACTBCHHBIC
CBSI3M MCXK]Iy MCCIICAYCMBIMUA OMOJIOTHYCCKUMHM IPOIICCCAMH W SIBJICHUSMH, JICJIATh
BEIBOIBI 1 TIPOTHO3bI HA OCHOBAHUY TIOJYUYCHHBIX PE3YJIbTATOB,;

YMEHUWE BBIMOIHATL JAa0OpPATOPHBIE W MPAKTUYECKHE padoOThbl, COOJIIOAATH
npaBuiIa npy padboTe ¢ ydeOHBIM 1 J1abOpaTOPHBIM 000PY/IOBAHHUCM;

YMCHUC BBUIBHTATh THUIOTE3bl, IMPOBEPITh HX  IKCICPUMCHTAIHHBIMH
cpenctBamu, (HopMyIupys IICIb HCCICIOBAaHUS, AaHAIM3UPOBATH IOJIYYCHHBIC
PE3yNbTATHI U ACJIATh BHIBOJBI;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HUCCIIEIOBATENIbCKON padoTe 1o OHOJOTHH,
9KOJIOTUU W MCAUIMHE, MPOBOJMMON Ha 0a3¢ IMKOJIbHBIX HAYYHBIX OOIIECTB, U
yOJIMYHO NMPEACTABIIATH IOJMYYCHHBIC PE3YJIHTAThl HA YICHUYCCKUX KOH(CPCHITUSX;

YMEHHUE OIICHUBATh TUITOTE3bI U TEOPUH O MPOUCXOKJICHUN KU3HH, YeJIOBEKA U
YeJIOBEUECKNX pac, O TPHYHMHAX, TOCICJACTBUAX W CIMOCO0ax Mpe0TBpaIIeHUS
r100anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITH OCO3HAHHBIM BBIOOp Oyayiell mpodeccruoHambHOM
NESATETLHOCTH B 00JaCTH OHOJOTWH, HKOJOTHH, MPHUPOIOINOIB30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETECPUHAPUU, CEIBCKOTO XO3SiCTBa, THIIEBON
MPOMBINIUICHHOCTH, YTJIYOJIATh TO3HABATEIBHBIM WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOGECCHU U IPOOIDKEHNE OMOIOTUYECKOTO
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0o0pa3oBaHUs B OpPraHU3alUAX CpeaHEro MpodeCCHOHATBHOTO U BBICIICTO
oOpazoBaHMUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Koan4ecTBo 1acos
Ne HanveHoBaHMe pa3fgeioB U TeM JuaekTpoHHbIe (HHGPOBHIE)
n/n NporpamMmbIl Bcero Konrpoabusie TpaxTuecikue o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 buonorus xak Hayka 1
2 JKviBBIe cHCTEMBI U X U3yUECHHE 2
3 buonorusa xiaeTku 0.5
4 XuMHU4ecKast OpraHu3aIys KIEeTKHA 10 1
5 CtpoeHne U pYHKIUHN KIETKH 8 2
6 OOMeH BelllecTB U NMpeBpallieHue 9 |
SHEPTUH B KIEeTKe
7 Hacnenctennas mapopMars u 9 0.5
peanuzaiys e€ B KIeTKe
KusHeHHEIH MK KIeTKH 6 1
CtpoeHue U pyHKIIUN OpTraHU3MOB 17 1.5
10 Pa3sMHOXeHNE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTHka — HayKa O HacJleICTBEHHOCTH ) 0.5
W U3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 1
14 ['eneTHka denoBeka 0.5
15 Cenekiyst opraHu3MOB 1
16 broTexHOIOTHA M CHHTETHYECKAS 4 5
OMOJIOTHS
17 PesepBHOe Bpemd 1
OBIIEE KOJIMYECTBO YACOB 102 2 13
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11 KIIACC

Koan4yecTBo Yacos

Ne HaunmeHoBaHMe pa3fesioB U TeM JyaeKTpoHHbIe (HHGPOBbIE)
n/m NPOrpamMMmel Bcero Konrpoatbie Tpakririeckue o0pa3oBaTelbHbIE pecypchbl
padoThI padoThI
3apoxeHue U pa3BUTHE
1 SBOJIIOLMOHHBIX MTPEACTABICHIH B 4
ouoNoruu
2 MukposBonroIus U €€ pe3yabTaThl 14 2
3 MaxpodBoroIys 1 €€ pe3yabTaThl 6
4 IIponcxoxaeHne U pa3BUTHE )KU3HU Ha 15 L5
3emute
5 IIpoucxoxaeHue uenoBeka — 10 )
aHTPOIIOreHe3
DKOJIOTHSI — HayKa O
6 B3aUMOOTHOILIEHUAX OPraHU3MOB U 3 0.5
Ha/IOpPTraHU3MEHHBIX CHCTEM C
OKpYXaloIlleH cpeon
7 OpraHusMel 1 cpefa OOUTaHHS 1.5
DKOJIOTHS BUAOB M MO YIS 0.5
9 DKOJIOTHS COOOIIECTB. DKOIOTHUECKUE 12 0.5
CHCTEMBI
10 buocdepa — rmodansHas skocucTEMa
11 UenoBek M okpyXarolias cpena
12 PesepBHOE BpeMs 8
OBIIEE KOJIMYECTBO YACOB 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Koaun4ecTBo 1acos JJIeKTPOHHbIE
Ne Tema ypoka Hara uu¢ppoBbIe
n/n Bceero Konrpoaeutre | Ipakrireckie H3YYeHUs o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
) buonorus xak KoMIIeKCHasl HayKa M Kak )
4acTh COBPEMEHHOT0 O0ILleCTBa
2 JKviBBIEe cHCTEMBI M MX CBOWCTBA 1
VYpoBHeBas opraHu3aLis )KUBBIX CHCTEM 1
4 HcTopus OTKPBITHS M N3yUEHHS KIIETKH. )
Knerounas Teopust
MeToabl MOJIEKYISPHOHN U KIETOUHOMN
ononorun. [Ipaktuueckas padora «Mzydyenne
5 METOJOB KIETOUHOH OMOIOTHH ) 0.5
(xpoMaTorpadus, anexTpodopes, '
middepeHnnatbHoe HeHTpUudyrupoBaHue,
[ILIP)»
6 XHUMHYECKUI COCTAaB KIETKH 1
7 MuHepabHBIE BellleCcTBa KJIETKH, UX )
Ouonornueckas poib
OpraHndeckue BeIlecTBa KIETKH — OeNKH.
8 JlaboparopHas paboTta «OOHapy)eHUE 1 0.5
OEJTKOB ¢ TTOMOLIBIO KaUeCTBEHHBIX PEAKLIMI)
9 CeoiicTBa, kinaccupuxaiyst 1 GyHKINN )
OenKoB
10 OpraHudeckue BeIecTBa KIETKH — )
YTIAE€BOIBI
11 OpraHuveckne BellecTBa KIETKH — JIMTTHIBI 1
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Hyxnennossie kucnotsl. JJHK u PHK.
JlabopatopHas padota «/ccnenoBanue

12 HYKJIEHHOBBIX KHCIIOT, BBIACTEHHBIX U3 05
KJIETOK PAa3TUYHBIX OPraHU3MOB

13 Crpoenne u pynkunu ATO. [lpyrue
nykieosuaTpudocdatel (HTD)

14 CexBenuponanue [IHK. MeToasl reHOMHKH,

TPaHCKPUIITOMHMKH, TPOTEOMHUKH

15 MeToabl cTpYKTypHOI OHOIOTHI

16 Tumne! knerok. [IpokapnoTnyeckas kKieTka
CrpoeHne 3ykapuOTHYECKOM KIETKH.

17 IIpakTudeckas padota «3yueHne cBoicTB 0.5
KJIETOUHOH MeMOpaHbI»

18 IloBepXHOCTHBII anmapatr KJIETKH
OnHOoMeMOpaHHBIE OPTraHOUABI KIIETKH.

19 IIpakTudeckas padota «3yueHne IBIKEHUS 0.5
LIUTOIUIa3Mbl B PACTUTENBHBIX KIETKaX)»

IlomyaBTOHOMHEIE OPTaHOM bl KIIETKH:

20 MHUTOXOHAPHH, TIAcTH/BI. JIabopaTopHas 0.5
pabota «ccnenoBanue miaasMonmsa u '
JETIa3MONIN3a B PACTUTENBHBIX KIIETKaX»

21 HemeMOpaHHBIe OpraHOUBI KIETKH

22 Crpoenne u pyHKIMHU Sapa
CpaBHHUTENBHAS XapaKTePHCTHKA KIETOK

23 sykapHoT. JlabopatopHas paboTa «/3yueHue 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISILIMS U AUCCUMMIIALINS — JBE

24 CTOpoHBI MeTabonmu3Ma. Tumnel ooMeHa

BelecTB. JlabopaTopHas padota «3yueHne
KaTaJINTHUYECKOH aKTUBHOCTH (pepMEHTOB (Ha
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IIpUMEPE aMHUJIa3bl HITH KaTaJ'IaBLI)»

(DepMeHTaTHBHBIN XapaKTep peakuun
KJIeTouHOro MeTabonusMma. JlabopaTopHas

25 pabota «3yueHue pepMeHTATHBHOTO 0.5
pacLIenIeHns NepoKkcHia BoJopoa B
PAcTUTENBHBIX U )KUBOTHBIX KIETKAaX»

26 benku-akTHBaTOPHI M OEIKH-HHTHOUTOPEI

27 ABTOTpO(pHBIN THIT OOMEHa BEIIECTB

28 doToCcHHTE3
XeMocuntes. JlabopaTtopHas paboTa

29 «CpaBHeHHe npoleccoB (POTOCHHTE3a U 0.5
XEMOCHHTE3a»

AHa’poOHBIE OpraHN3MBbl. Bkl OposkeHus.

30 JlabopatopHas pabota «CpaBHEeHHE
MPOLIECCOB OPOXKEHUS M IBIXaHUS»
A»poOHBIe OpTraHU3MBI. JTallbl

31 HHEPTreTHUECKOTro 0OMeHa. DHepris
MeMOpaHHOTO I'paJleHTa MPOTOHOB. CHHTE3
AT®: PaboTa npotonHoi AT®-cHHTa3bI
O60011IeHNe U cHCTeMaTH3aIMsl 3HAHUI 1Mo
TeMe "OOMeEH BelllecTB U MpeBpalleHne

32 sHepruu B kietke" / KonTponbsHas pabdota 1o
TeMe "OOMeEH BelllecTB U MpeBpalleHne
SHEPTHHU B KiIeTke"

33 Peakiun MaTpH4HOTO CHHTE3a

34 Tpanckpunimsa — marpuusblil cuates PHK

35 TpaHcnsauus u e€ 3Tarnbl

36 KonnpoBanue amuHokucnoT. Pons pudocom

B OHocHHTE3E OeIKa
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37

OpraHuzanus reHoMa y IpoKapuoT U
SYKapHOT

38

MonekynspHble MEXaHH3MBI SKCTIPECCHU
T€HOB Y 3YKapHOT

39

Bupycsl — HekeTouHble (OpMBI KU3HH U
oburaTHele apa3uThl. [IpakTHueckas
pabota «Co3gaHue MOJEH BUpYyca»

0.5

40

BI/IPYCHLIC 3a00J1eBaHNs YCJIOBCKaA,
JKUBOTHEIX, paCTCHI/Iﬁ

41

HaHoTexHOJIOTMH B GHOJIOTHH U MCOUIIUHC

42

FKM3HEeHHBIN LUK KIETKU

43

Matpuunsiii cunTes JJHK

44

Xpomocomsl. JTabopaTtopHas paboTa
«3yueHne XpoMOCOM Ha TOTOBBIX
MHKpOIpenapaTax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHTO3

46

Tune xireTok. KapnoknHes u IMTOKHHES.
Perynsums ;kn3HEHHOTO MK KIETOK.
JlaboparopHas padoTa «HabmoneHne Muto3a
B KJIETKaX KOHYHKa KOpelIka JIyka (Ha
TOTOBBIX MUKpOIIpETapaTax )»

0.5

47

O00011IeHNe U CUCTEMaTH3alUd 3HAHUH 10
TeMaM "HacnenctBennas nHdpopManus u
peannzanug ee B kinetrke", "JKU3HEHHBIN KT
kietkn" / KoHTposapHas paboTa 1o Teme
"Peakunu MaTpuyHOro cuHTe3a"

48

OpFaHI/IBM KaK CIHUHOC LICJIIOC

49

Txanu pactennii. JlaboparopHas paboTa
«/3ydeHne TKaHeH pacTeHUI»

0.5
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TxaH! )KUBOTHBIX H YeJIOBEKA.

50 JlaGopatopHas paboTa «l3yueHne TkaHeH 1 0.5
KHBOTHBIX»
Opransl. Cuctemsl opraHoB. JlabopaTopHas
51 pabota «/3yveHne opraHoB IIBETKOBOTO 1 0.5
pacTeHHs»
52 Omnopa Tena OpraHu3MoB 1
53 JIBM>KEHHE OpPTraHU3MOB 1
54 IInTanne opraHu3MoB 1
55 ITuTaHne MO3BOHOYHBIX )KMBOTHBIX. )
[TumeBapuTeNnbHas ccTeMa HelloBeka
56 JlpIxaHHWe OpraHu3MoOB 1
57 JIbIXaHWe MO3BOHOYHBIX KHBOTHBIX U )
qeJoBeKa
58 TpaHcnopT BellECTB y OPraHN3MOB 1
59 KpoBeHocHast cucTeMa MO3BOHOUHBIX |
’KMBOTHBIX U UeJOBEKa
60 Beinenenue y opraHusmMoB 1
61 3ammTa y OpraHu3MoOB 1
62 NMMmyHHad cucTeMa denoBeka 1
63 Pa3znpaxuMocTs M peryaduns y opraHu3MoB 1
64 I'ymopanbHast peryssims 1 SHIOKpUHHAs )
crcTeMa KHBOTHBIX M YeJOBEKa
65 @opMBI pa3sMHOKEHHSA OPraHU3MOB 1
66 IlomoBoe pasMHOKEHNE 1
67 Meiios 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KieTok. JlabopaTopHas paboTa 1 0.5

«HBY‘ICHHC CTPOCHHUSA ITOJIOBBIX KJICTOK Ha
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TOTOBBIX MUKpOIIpEIIapaTax»

69

I/IH,Z[I/IBI/I,Z[yaJ'IBHOC PAa3BUTHEC OPTaHU3MOB —
OHTOI'CHC3

70

3akiagKa OpraHOB U TKaHEH W3
3apOJIbIIIEBHIX JTHCTKOB

71

Poct 1 pa3BuTHE KMBOTHBIX. JIabopaTopHas
paboTa «BBIsBIEHNE TPH3HAKOB CXO/ICTBA
3apOJBIIIEH TTO3BOHOYHBIX KHBOTHBIX)

0.5

72

PasMHoOXeHMe 1 pa3BUTHE pacTEHUIL.
JlaGopatopHas paboTta «CTpoeHHe OPraHoB
Pa3sMHOKEHHUS BBICIIUX PAaCTEHUI

0.5

73

O60011IeHNe U cHCTeMaTH3aIMsl 3HAHUH 1Mo
TeMe "CTpoeHue U GYHKIIUN OpraHu3MoB" /
KonTponbHas pabota o Teme "CtpoeHue u
(GYHKIIMHT OpaHU3MOB"

74

HcTopust cTaHOBICHUS M Pa3BUTHUS TeHETHKH
Kak Haykn. OCHOBHEIE TIOHATHS H CHMBOJTBI
reHetuku. JlaboparopHas padoTta
«Jlpo3oduina kak 00BEKT FreHETHIECKIX
HCCIeTOBaHHI

0.5

75

3aKOHOMEPHOCTH HacleIOBaHHs TPU3HAKOB.
MoHorubpHHoe CKpelBaHueE.
[IpakTiieckas pabota "U3yueHue
Pe3yIBTATOB MOHOTHOPUIHOTO CKPEILIMBAHUS
y npo3oduis"”

0.5

76

HHTOJ’IOFI/ILICCKI/IC OCHOBHEI MOHOFI/I6pI/I,Z[HOFO
CKpCUIUBaHUA

77

AHammzupyloliee ckpelBanme. HemomHoe
JOMHHHPOBAaHUE

78

JlurnbpuaHoe ckpelnBanue. [IpakTinueckas

0.5
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pabota «3yueHue pe3ynbTaToB
OUTHOPUIHOTO CKPELIUBaHUA Y APO30(UITBI»

HHTOJ’IOFI/ILICCKI/IC OCHOBHEI ,Z[I/IFI/I6pI/I,Z[HOFO

79 1
CKpeIllUBaHUS
80 CueruieHHOE HaclieI0BaHHEe MPHU3HAKOB 1
81 XpoMocOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'enetnka mmoma 1
83 T'enoTHn xak 1ejIoCcTHad cHUcTEMA 1
%4 I'eHeTHUEeCKUI KOHTPOIb Pa3BUTHL )
pacTeHuH, )KMBOTHBIX U UeloBeKa
25 N3meHunBOCTH MpHU3HAKOB. Brabl )
H3MEHYHUBOCTH
86 MomuduxanroHHas I3MEHUUBOCTh 1
BapuaronHnsiif psa v BapualonHas
kpuBas. JlabopaTopHas paboTta
%7 «UccnenoBanue 3akoHOMepHOCTEH | 0.5
MOIH(PUKAITTOHHON U3MEHUYHBOCTH. ’
[TocTpoeHne BapHallMOHHOTO psla U
BapHALlMOHHOMN KPUBOII»
g8 I'eHoTHIIMYeCKas] H3MEHUHUBOCTE. )
KoMOnHaTHBHAS H3MEHYHBOCTE
MyTtaimonHas U3MeHUHBOCTb. [[pakTideckas
89 pabota «MyTaiuu y apo3oduisl (Ha 1 0.5
TOTOBBIX MUKpOITpenapaTax )»
90 3aKkOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. )

DIHUTreHeTHKa U SITHTSHOMHUKA

O60011eHNEe U cUCTEMaTH3alMs IO TeMe
"I'eHeTHKa - Hayka O HacIeICTBEHHOCTH U
HM3MEHYUBOCTH oprann3MoB" / KoHTponbHas




pabota mo Teme "'eHeTrnka"

92

I'enetuka yenoreka. [Ipaktuieckas pabota
"CocTaBlIeHHE U aHATTN3 POAOCIOBHOMN"

93

MeToarpl Me TMIIMHCKOH TEHETUKHU

94

3HaucHHuE MCHHHHHCKOﬁ TCHCTHUKH B
MPpCAOTBPALICHNUH U JICHCHUH I'CHECTHYCCKUX
3a00JIeBaHUH YeIoBeKa

0.5

95

OCHOBHBIE TIOHATHS CENEKLIHH.
JlabopatopHas pabdoTa "M3yuenne copToB
KYJBTYPHBIX PacTEHHH M MOPOA JOMAIIHUX
KHBOTHBIX"

0.5

96

MeTobl ceNeKIIMOHHON paboThI.
JlaboparopHas padoTa "M3yueHne MeTo10B
CEJNICKIINU pacTeHui"

97-
98

JlocTHKEHHUS ceNeKIINH PacTeHUH U
KMBOTHBIX. [IpakTiHieckas paboTa
"[IpuBuBKa pacTeHunii. CoxpaHeHue,
M3y4YeHHEe U HCTIOIb30BaHNE FeHETHUECKUX
pecypcos. BIIP

99

broTexHoNOrns Kak Hayka M OTpacilb
npousBocTBa. [IpakTuieckas padora
"NzyueHne oObEeKTOB OMOTEXHOJIOTHH"

100

OCHOBHBIE HAITPaBIEHUS CHHTETHISCKHI
OHOIIOTHH

101

XpOMOCOMHa}I 1 ITCHHasA NHXXCHEPUA

102

MeauimHcekne 6HOTEXHOTIOTHH

OBIIEE KOJIMYECTBO YACOB

102

2 13.5
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11 KIIACC

Koau4vecTBo yacos JJIEeKTPOHHBIE
Ne ara ngposble
n/n Tema ypoka Bceero Kourpoabuire HpaxTiaeckue iyllemm :)Iﬁl;l:ll;OBaTeJILHLIe
padoThI padoThI pecypenI
1 DpomtouronHas Teopus U. Jlapeuna 1
) JIBIKyIIME CHITBI SBOJTIOLMY BUIOB 110 Y. )
HapBuny
3 Boprba 3a cyliecTBOBaHHE, €CTECTBEHHBIH 1 )
MCKYCCTBEHHBIH 0TOOD
4 ®opMupoOBaHNE CHHTETHYECKOI TeopHH )
SBOJIOLIH
5 DTarnsl 3BOIIOLIMOHHOTO Mpollecca: )
MHUKPOIBOJIOIMS U MaKPOIBOTFOLHS
6 [omynsius — sneMeHTapHas eAMHULA )
SBOJIIOLIH
3aKoH reHeTH4eCcKOro paBHOBecHs JXk.
7 Xapnu, B. Baitu6epra. JlabopatopHas paboTa | 0.5
«BBIsBIEHNE H3MEHIMBOCTH Y 0cO0€eH '
OJTHOTO BH/Ia»
8 DneMeHTapHBIE (PAKTOPHI BONIOLMHU 1
9 D dexT ocHoBaTens. ekt OyTHUIOUHOTO )
TOPJIBILIKA
10 Murpauyy. 30111 MOMyISIII: )
reorpaguteckas, OnoIoruyuecKkas
1 EcTecTBeHHBI 0TOOP — HaNpaBISIONIMH )
(axTOp IBOTIOLUN
12 [Tonmooii oT60p 1
13 IIpucnocoOGIeHHOCTh OPraHM3MOB KaK 1 0.5
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Pe3yNIbTaT MUKPOIBOJIOINH. JlaGopaTopHas
pabota «/3ydyeHue apoMopdo3oB u
UANOATaNTalUi Y pACTCHUH 1 )KHBOTHBIX»

IIpuMepbl MpHCIIOCOOIEHNH Y OpraHU3MOB:
Mopdoaornueckue, GpU3NOIOTHIECKHE,
OMOXMMHUECKHUE, TTOBEIEHIECKHUE.

14 JlaboparopHas padoTa «IIpucnocotnenus 0.5
OpPraHHU3MOB M UX OTHOCHTENIbHAS
1e1ecoo0pa3HOCTh»

Bun, ero xputepuu u cTpykTypa.

15 JlabopatopHas pabota «CpaBHeHHE BUOB IO 0.5
MOP(}OIOTHYECKOMY KPUTEPHIO

16 Crpykrypa BHIa

17 Bunoo6pa3oBaHue Kak pe3ynbTar
MHUKPOIBOJIOIIT

18 CBS13b MUKPO?IBOJIOLMH U STUIEMHUOIOTHI

19 MaxposBomorus. [laneoHTonornueckue
METO/Tbl U3YHUEHHSI SBOIOIIUN

20 buoreorpadudeckie METOABl U3YUECHUS
SBOJIIOLHH
DMOpHOIOTHYeCKHEe U CPAaBHUTENBHO-

21 Mop(oIorHiecKue METOTbl H3yUEeHHS
SBOJIIOLHH
MonekynspHo-TeHeTHYECKHE,

22 OHMOXUMHYECKHE U MaTeMaTHYeCKHE METOIBI
H3YUEHHUS HBOIIOINH

23 Oob111e 3aKOHOMEPHOCTH HBOITIOLINH

24 AnanTtuBHas paauaiys. HepaBHoMepHOCTD
TEMIIOB YBOJIOIUHI

25 Hay4Hble runoTessl MponCcXoKASHUS KU3HA
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Ha 3eMite

I[OHayLIHLIC MPEACTABICHUA O 3apOKIACHUN

26
KU3HH

7 OcCHOBHBI€ 3Talbl HEOpraHNUECKOH
IBOJTIOITAH

28 ['unoTessl 3apoXKACHUS )KIU3HU
Uctopus 3eMau 1 MeTOABI €€ N3y4eHUSL.

29 JlaboparopHas pabdoTa «3yuenue n 0.5
OIHMCaHUE UCKOMMAeMbIX OCTaTKOB JPEBHUX '
OpPTraHU3MOB»

30 HavanbHble 3Tanbl opraHn4eckoi 3BOTIOLNH

31 DBOJTIOIUSA DYKapHOT
OCHOBHBI€ 3Tallbl YBOIOINHN PACTHTETHLHOTO

0 mupa. [lpaktdeckas pabota «3ydenue 0.5
O0COOEHHOCTEH CTpOEHUS pacTeHUI pa3HBIX '
OT/ICTIOBY

3 OCHOBHBIE ATaITBl BOIOIHH KHBOTHOTO
MHUpa
DBoOINS )KUBOTHBIX. [IpakTiHueckas

34 paboTta «/3yvyeHne ocoGeHHOCTEH CTPOSHHS 0.5
MTO3BOHOYHBIX YKHBOTHBIX)

35 PasButie %u3HM Ha 3eMile 1O YpaM 1
nepuogam

36 MaccoBbie BEIMUpaHUS. — 3KOJIOTHYECKUE
KPHU3HCHI MPOILILIIOTO

37 CoBpeMeHHBIN YKONIOTHYECKUI KPU3HC, ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa.

OCHOBHEIE CHCTEMATHUICCKHE TPYIIIIEI
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OpPTaHU3MOB

O60011IeHNE U cHCTeMATH3aMsl 3HAHUH 1o
TeMaM "MUKpPO3IBOIIOLHUS U €€ Pe3yJbTaThl",

39 " "
Maxpo3BoTioIis 1 ee pe3yabTaThl"/
KonTponbHas pabota mo Teme "DBomrorys”
40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE
A1 PazBuTHe mpencTaBiIeHN 0 MPOUCXOKISHUN
YyeJIoBeKa
MecTo dyenoBeka B cicTeMe OpTraHHYECKOTo
0 mupa. JlabopatopHas padoTa «3yuenue 0.5
O0COOCHHOCTEH CTpOeHHUS cKeJleTa YelloBeKa, )
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBIOKYILHE CHITBI aHTPOIIOTEHE3A
44 CooTHolleHHe OHOTOTHYECKUX U
COLIMABHBIX (paKTOPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaIMH aHTPOIIOTEHE3a
46 ITameoreHeTnka M NajleoreHOMHKA
47 DBOJIIOLMSI COBPEMEHHOTO UeIOBEKa
UYenoseueckue pachl. [IpakTuueckas padorta
48 «/3ydeHne 3KOTOTHUECKNX aJaNnTalui 0.5
YyeJIOBEKa»
49 Mex TUCIUTUTHHApHBIE METOIBI
aHTPOTOJIOTHI
50 3apokaeHUE U pa3BUTHE DKOJIOTHI
Metonsi skonorun. JlabopaTopHas paboTta
51 «/3ydeHne METOOB YKOJIOTHUYECKUX 0.5
HCCIe JOBAHUI
5 3HaveHHe SKOIOTHUECKHUX 3HAHUH I

YCJIIOBCKA
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53 DKonornveckue GpakTophbl 1
Abuotnueckue pakTopbl. CBET Kak

54 sKosoruueckuii paxrop. JlaboparopHas | 0.5
pabota «BEIsBIEHNE TPHCTIOCOOIECHIH '
OPraHU3MOB K BITUSHHUIO CBETa»
AbnoTtnueckue Qaktopsl. TeMneparypa kak

55 sKoNoruueckuii paxrop. JlaboparopHas ) 0.5
pabota «BEIsBIEHNE TPHCTIOCOOIECHIH '
OPraHN3MOB K BITUSHHUIO TEMIIEPATYpPhI»
AbnoTnueckue (pakTopsl. BraxkHoCTh Kak

56 sKonoruueckuii paxrop. JlaboparopHas ) 0.5
paboTa «AHaTOMHYECKHE OCOOEHHOCTH '
pacTeHNH U3 pa3HBIX MeCT OOUTAHUS»

57 Cpennl oOMTaHHS OPraHU3MOB 1

58 bronornueckne puTMBI 1

59 KuzHeHHsble popMBI OPraHU3MOB 1

60 buotnueckue pakTopsl 1
3HaueHne OHOTHYECKUX B3aUMOIECHCTBHM IS

61 CYILLECTBOBaHHs OPTaHN3MOB B cpelle 1
OONTaHUA

62 DKOJOTHYECKHE XapaKTEPUCTHKHU TOMYIALNN 1
OCHOBHBIE TTOKa3aTEeIN MOMYJIISIIMH:

63 YUCIIEHHOCTD, IUNIOTHOCTD, BO3pacTHasd 1 1
MOJIOBask CTPYKTYpa
OCHOBHBIE TTOKa3aTEeNN TOMYJIISIINH:

64 POKIaEMOCTB, IIPUPOCT, TEMII POCTa, 1
CMEPTHOCTb, MUTPAaLIUU

65 DKoJornueckas CTpyKTypa MOIYJISIII 1

66 JIiHaMHKa TIOMYJIALUN U €€ PeryIanus 1
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KpI/IBLIC pocTa YUCICHHOCTH NMOIIYIIAINH.

67
KpuBbie BEDKMBaHMS
Dkonoruyeckas Hula Bujaa. JlabopatopHast
68 pabota «IIpucnocobneHns ceMsH pacTeHHH K 0.5
pacceneHuIo»
69 Bun kak cucteMa momynsumit
70 3aKOHOMEPHOCTH MOBEASHNS U MUTpalliit
’KHBOTHBIX
71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3
72 DKocHcTeMa Kak OTKPHITas cucTeMa
7 KpyroBopor BelllecTB U MOTOK SHEPTUHU B
JKOCHCTEME
74 OCHOBHEBIE TTOKA3aTEIH YKOCHCTEMEI
75 DKOJIOTHYECKHIE THPAMHIBI
76 N3meHeHus coo0111ecTB — CYKIIECCHH
77 [IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOocHCTEMBI MOpEH U OKEaHOB
73 [IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTENeH, MyCThIHB
79 AHTpPOIIOT€HHBIE YKOCHCTEMBI
20 VYpboskocuctemsl. [lpakTiieckas pabota 0.5
«zyueHne u onyicanue ypOooIKOCUCTEMBI '
Q1 3aKkoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aNMOJIeICTBHI OpraHU3MOB B IKOCHCTEMAaX
MexaHu3MBI BO3IEHCTBYS 3arpA3HEHUN
%) Pa3HBIX THIIOB Ha CyOOpPTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYISIIMOHHOM U
HKOCHUCTEMHOM YPOBHSX
83 buocdepa — obmiernnaneTapHas 06010uKa
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SeMiu

84 Vuenne B. 1. Bepnanckoro o 6uocgepe

85 3aKOHOMEPHOCTH CYyIllecTBOBaHUS OHochephl

26 KpyroBopoTsl BeliecTB M OMOreOXMMHYECKHE
LIUKJTBI

%7 3oHanbHOCTEH OHOCchepbl. OCHOBHBIE OHOMBI
CYIIH

88 VYeroitunBocts 6Mocheprl

89 DKOJIOTHYECKUE KPUIUCHI U UX MPUINHBI

90 BosgaeiicTBue uenoBeka Ha 6buochepy

91 AHTpOTIOT€HHOE BO3/I€HCTBHE HA
PACTUTENBHBIM U KUBOTHBIM MU

92 OxpaHa pupos!

93 OcHOBHBIE IPHUHIIMITEl YCTOHUHBOTO
Pa3sBUTH HeNOBEYECTBA U IIPHUPOJIEI
PaiioHansHOE MPUPOAOTIOIB30BAHUE U

94 COXpaHeHHe OMOTOTHYECKOro pa3sHooOpa3us
3emun
O60011IeHNE U cHCTeMATH3ALMsl 3HAHUI 110
TeMaM "JKOJIOTHS - HayKa O
B3aUMOOTHOIIEHUSAX OPraHU3MOB JIPYT C
OPYTroM M HaJOPTaHN3MEHHBIX CHCTEM C

95 OKpyXarollel cpenoi”, "Opranusmel U cpena
obuTanus", "IKOIOTHS BUOB U MOMYJISINS",
"DKOIOTHA COOOLIECTB. DKOIOTHUECKHE
cucteMbl", "buocdepa - rmodansHas
skocucteMa" / KoHTponpHas paboTa 1o TeMe
"Ixomnorus"

96 PesepBHBIi1 ypok
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97 PesepBHBIi1 ypok 1
98 PesepBHBIi1 ypok 1
99 PesepBHBIi1 ypok 1
100 PesepBHBIi1 ypok 1
101 PesepBHBIi1 ypok 1
102 PesepBHBIi1 ypok 1
OBIIEE KOJIMYECTBO YACOB 102 7.5
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IIPOBEPSIEMBIE HA ET'D I10 BUOJIOI'TUA TPEBOBAHUS
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
IIPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUSA

Kon
NMPOBEPAEMOro
TpeboBanus

HpOBepﬂeMble Tp66OBaHI/IH K IIPE¢IMETHBIM pe3yjabTaTaM 0CBOCHUSA
OCHOBHOI 06pa30BaTeJ’IbHOI7I nmporpaMmsl CpeIHETO oﬁmero 06pa3OBaHI/IH

ChopMHpOBaHHOCT, 3HAHUW O MecTe U pPOIM OUOJIIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHHUH COBPEMEHHON €CTECTBEHHOHAYUHOMU
KapTUHBI MUPA, B TI03HAHUH 3aKOHOB IPUPOJIBI U PCIICHUH KU3HEHHO BaXXHBIX
COLHMAIBHO-3TUYCCKHUX, 3KOHOMUYCCKHX, 3KOJIOTUYCCKUX npoduem
YeloBe4YecTBa, 4a TAKKe B  PEIIEHUH  BOMPOCOB  PallHOHAIBHOTO
MPUPOAONONL30BaHUsA, B (HOPMHPOBAHMHM IIEHHOCTHOTO OTHOLIEHUS K
[IpUPO/IE, OOIIECTBY, YEIOBEKY; O BKJIA/Ie POCCUMCKUX U 3apyOSKHBIX YUEHBIX

— OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Bnajenue cucremMoil 3HaHMN 00 OCHOBHBIX METOJaX HAay4HOI'O I[103HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIIC/IOBAHMIX JKMBBIX OOBEKTOB W
HKOCHCTEM (ONMCaHHE, U3MEpEeHUe, MPOoBeJeHHE HaOMIOJAEHHH); crocobaMu
BBISIB/IEHUS U OLIEHKU aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPOJIE.

YMeHue BbIJBUTaTh TUIIOTE3Bl, MPOBEPSITH MX OKCIEPHUMEHTAIbHBIMU
cpesacTBaMu, GOPMYJIHPYs LIEIb HCCIIEIOBAHUS, aHAITM3UPOBATH [1OJIyICHHBIC
pe3yabTaThl U 1€1aTh BBIBOBI.

BbIsiBIeHME 3aBUCUMOCTH MEXIY HCCIEAYeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTATOB M (POPMYIHUPOBAHUE BHIBOJIOB C MCIOJb30BAHUEM

Hay4HbIX [OHATHH, TEOPUI U 3aKOHOB

YMeHHUE BIaACTh CHCTCMOW OWMOJOTMYECKUX 3HAHWUM, KOTOpas BKJIIOYACT:
OCHOBOTMOJNATarolue OUOI0rHUeckue TePMUHbI U MOHATUS (3KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, NOOYIAIMA, O3KocucTeMa, OuoleHo3, Ouocdepa;
MeTaboaM3M, TOMEOCTa3,  KJIETOYHBIH  MMMYHHTET, OHOcuMHTe3  Oejka,
OUOMOINMEPBI,  JUCKPETHOCTh,  CAMOPETYNAIMUS,  CaMOBOCIPOM3BECHUE,
HACJeACTBEHHOCTh, U3MEHUYHBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosornueckre Teopuu: kiaerouHas teopus T. LlIBamua, M. Ilneiinena, P.
BupxoBa; KJIOHanbHO-CENEKTMBHOr0o wumMyHutera II.  Dpmux, W.U.
MeunukoBa, XpOMOCOMHas Teopus HaciaeAcTBeHHocTH T. Moprana, 3akoH
3apoabiieBoro cxoxcrsa K. bopa, 3pomonumonnas rteopus Y. Jlapsuna,
CHUHTETHUYECKAass TEOpUs 3BOJIOLMM, Teopus anrponoreHeda Y. JlapBuHa;
Teopust 6morcoricHo3a B.H. Cykauéra; yuenne H.M. BaBunoma o 1eHtpax
MHOTOOOpa3usi W TPOUCXOXKJCHUS KYNbTYPHBIX pacTeHuil, ydeHue A.H.

CesepLioBa O IIyTSIX M HalpaBjeHUsX 3BoJrouuu, yuenue B.M. Bepnaackoro —
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o 6uocdepe);

3aKOHBI (EAHHOOOpa3us IMOTOMKOB IIEPBOTO I[MOKOJICHHUS, PACIICIICHUS
MPU3HAKOB, HE3aBUCHUMOrO HaclenoBaHus mnpu3HakoB [. Mengens;
CUEIJIEHHOTO HACJIEAOBAHUS MPU3HAKOB U HAPYIIEHHS CLEIJIEHUs TeHOB 1.
MopraHa; roMoJIOTMY4ECKUX PsNOB B HACICACTBEHHOW u3MeHunBoctH H.H.
BapunoBa; renermueckoro pasHoBecuss Jx. Xapam u B. BaiinGepra;
sapogsimieBoro cxoacrea K. bopa; 6uorenernueckuii 3akon O. I'ekkens, O.
Mroiepa);

OPUHIUIIEI (YUCTOTHI TAMET, KOMIUICMCHTapPHOCTH);

npaBuwia (MuHumMyma HO. Jlubwxa, O3KOIOTHYECKOW MHPAMUABI YHUCEI,
OHOMacchl U YHEPTUU);

runotessl (koanepBaTHoi AWM. OnapuHa, nepsudHoro oympoHa /[x. XomaeliHa,

mukpochep C. Pokca, pudosuma T. Yek)

VMeHue pemaTts IMOHCKOBEIC OHOJIOTHYECKHE 3aJaui; BBUIABJIATE IIPUYHUHHO-
CICACTBCHHBIC CBA3U MCK/Y HUCCICAYCMBIMU OHOJIOTMYCCKUMU O6’I)GKT21MI/I,
nponeccamMn MW ABJICHUAMM, JACJIAaTb BbBIBOJbI W IIPOrHO3blI Ha OCHOBAHWUHA
MOJIYUYCHHBIX PE3YIbTATOB,

COCTABJITb TI'CHOTHUIIMYCCKHUEC CXEMbl CKPCOIMBAHUA JJI1 pPasHbIX THUIIOB
HaCJIC/I0OBAHUA [IPU3HAKOB Y OPraHru3MoOB, COCTAB/IATE CXCMbI TICPCHOCA BCIICCTB

1 SHCPI'MH B DKOCUCTCMAX (HGHI/I IUuTaHuA, IMUIICBLIC CGTI/I)

YMeHHE YCTaHABIMBATH B3aUMOCBS3H MEKIY CTPOCHHCM M (DYHKIHSIMU:
OpPraHOMJOB, KIIETOK pa3HbIX TKaHEH, OopraHaMM M CHCTeMaMH OpTaHOB Y
pacTeHH, ’KUBOTHBIX U YeIOBEKa; MEXAY 3TallaMi 0OOMEHa BEIECTB; HTalaMU
KJIETOYHOTO IMKJA M JKM3HEHHBIX [MKJIOB OPraHW3MOB; JTanamu
HMOpPHUOHATBHOTO PpAa3BUTHSI; TEHOTHIIOM M  (QEHOTUNOM, (PEHOTHIIOM U
bakTopamMu cpeabl oOUTaHHs; MPOLECCAMH 3BOJIOLUM; IBMKYILUMH CHIaMHU
aHTPOIOTeHe3a; KOMIIOHEHTaMH Pa3IM4HbIX SKOCHUCTEM U MPUCTIOCOOIEHUAMU

K HUM OpPraHu3MoOB

YMeHue BBIAENATh CYILeCTBEHHbIE TPU3HAKU:

CTPOCHUSI BUPYCOB, KJICTOK NPOKAPUOT M DYKAPHOT; OTHOKICTOUHBIX U
MHOTOKJICTOYHBIX ~OPTaHW3MOB, BHJIOB, OHOTCOIICHO30B, DJKOCHCTEM W
Ouoctepsl; CTPOESHHS OPraHOB W CHCTEM OPraHOB DACTEHHH, >KUBOTHBIX,
YEJIOBEKa; IPOLIECCOB JKU3HEACATCIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max
pacTeHU, JKUBOTHBIX W 4YENIOBEKA, OWMOJIOTHYECKHX MPOIECCOB: OOMEHa
BemecTB (Merabosn3M), HHPOPMALIMN U MPEBPAILCHUS 3HEPrUH, OpOKEHUS,
aBTOTPOPHOTO ¥ TIeTepOTPOHOr0 THUMNOB UHUTAHUS, (OTOCHMHTE3A U
XEMOCHHTE3a, MHTO34, Meiio3a, raMeToreHesa, sMOprorenesa,
nocTAMOPHOHATEHOTO PA3BUTHS, PA3MHOKCHUS, WHAWBUYAIBHOTO PAa3BUTHS

opranu3ma (OHTOTEHE3a), B3aMMOJCHUCTBUS T'€HOB, TI'CTEPO3UCA; NCHCTBHIA
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HCKYCCTBEHHOTO 0TOOpa, CTAOMIM3UPYIOLIETO, ABMXKYILETO U Pa3phIBAIOLICTO
€CTeCTBCHHOTO  OTOOpa;  aUIONAaTPUYECKOr0 W CHMIATPHYECKOTO
BUA00OOPA30BaHUA; BIMSHUSA JBIXKYIIUX CHJI DBOJIOUUM Ha TeHO(POHA
NOMYJALUUY; NPUCIOCOONIEHHOCTH  OpPraHM3MOB K  cpede  oOMTaHus,
YepeAOBaHMUs HaIIPaBJICHWH 3BOJIIOLIMK; KPYroBOPOTAa BEILIECTB M I10TOKA

OHCPIHUU B SKOCHUCTCMAX

ChopMupOBaHHOCTE YMEHHUS BBLACHATH CYIICCTBCHHBIC NPU3HAKU BUPYCOB,
KIIETOK TPOKAPUOT M JYKAPHWOT; OJHOKICTOYHBIX W MHOTOKICTOYHBIX
OpPraHU3MOB, BUIOB, OMOTEOIIEHO30B U JKOCHUCTEM; OCOOEHHOCTH IMPOIECCOB
oOMeHa BeNECTB W IPEBpallleHUs DHEPruM B KIETKe, (OTOCHHTE3a,
IUTACTHYCCKOTO U JHEPreTHYEeCKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEHo3a,
OTLIOIOTBOPCHUS, PA3BUTUS U PA3MHOKCHUS, HHIMBUIYATHLHOTO Pa3BHTHS
opranuszMa (OHTOreHe3a), OOpLOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO O0TOOpA,
BUA000pa30BaHus, MPUCIIOCOONIEHHOCTH OPraHU3MOB K cpene OOUTaHUS,
BJIUSIHUST ~ KOMITOHCHTOB  JKOCHCTEM, aHTPOIOTCHHBIX HW3MCHCHUU B
HKOCUCTEMAaX CBOCH MECTHOCTH, KpPYroBOpPOTa BEIICCTB M IPCBPAIICHHS

sHeprun B 6uochepe

VYMeHHe HUCIONbh30BaTh COOTBETCTBYIOIIHE APTyMEHTHI, OHONOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJHKY JJIS TOKa3aTelbCTBA POACTBA OPTraHHU3MOB
Pa3HBIX CHUCTCMATHYCCKHUX TI'PYIII;, B3aUMOCBA3H OPraHu3MOB HW CPCJIbL
obuTanus; ¢JIMHCTBA YCIIOBCUCCKUX pac; HEOOXOJAMMOCTH 37I0pOBOTO 00pasa
KHU3HH, COXPAHEHUsA pa3HooOpa3us BHAOB U 9SKOCHCTEM KaK YCIOBHUS

COCYIIECTBOBAHUS ITPUPOALI K YEJIOBEUCCTBA

YMeHre KpUTHUYECKH OLIEHUBAaTh MH(POPMALNIO OHOIOTHYECKOTO COAEPKAHUS;
UHTEPIPETHPOBATh ITUUYECKUE AaCHEeKThl COBPEMEHHBIX MCCIEJOBaHUN B
OMOJOTHM, MEAWIIMHE, OHOTEXHOJOTHH; paccMaTpuBaTh  [VIOOANbHBIE
HKOJIOTMUECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHHIO K

HUM C06CTBCHHYI-O ITO3ULIUTO
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INHEPEYEHDb 2JIEMEHTOB COIEPKAHWA,
ITPOBEPAEMbIX HA EI'3 110 BHOJIOT'UHA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorus kak nayka. JKuBble CUCTEMBI M UX U3YyUYCHHE

1.1

CoBpeMeHHasi OHONOTHS — KOMIUIEKCHas Hayka. BHoJOTHYeckre HayKH M H3ydaeMble
uMH TIpoOsieMbl. DyHIaMEHTAIBHEIC, TPUKIAAHBIC W IOUCKOBBIC HAYYHBIC UCCIICAOBAHNS
B OHOJIOTHH.

3HayeHue OHOJOTHH B (DOPMHPOBAHUH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHEI
mupa. Ilpodeccun, cBs3aHHBle ¢ OHOJOTHeH. 3HaYeHHe OHOJOTHH B IMPaKTHYECKOH
JICATCIIBHOCTH YEJIOBEKA: MEIWIMHE, CCIIbCKOM XO3SIICTBE, MPOMBIILICHHOCTH, OXpaHe

IPUPOABL

1.2

JKuBbie crCTEMBI Kak IIpeIMET u3yucHust Onoaoruu. CBOMCTBA )KUBBIX CUCTEM: €JIMHCTBO
XHMHUYECKOT'O COCTaBa, NUCKPETHOCTh U LEIOCTHOCTh, CIOKHOCTh M YINOPAIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTraHM3allMs, CaMOBOCIPOM3BEAEHUE, Pa3IpaXUMOCTh,
W3MCHUYHUBOCTB, POCT U pa3BUTHE.

YpoBHM OpraHu3allid KWBBIX CHCTEM: MOJICKYJISIPHBINA, KICTOYHBINA, TKAHEBBIN,
OPraHU3MEHHBIH, MOMYJISIHOHHO-BUAOBOH, JKOCHCTEMHBIH (OHOTr€OleHOTHUECKUI),
ounochepuspiit. IIpomeccrl, mpoucxomsne B JKUBBIX cHcTeMaxX. OCHOBHBIC NPU3HAKH

xuBOro. JKM3Hb Kak (popMa CyIIecTBOBaHUS MAaTCPUH

1.3

Metoael  Ouonoruueckoil  Hayku. HaOmiomeHue, u3MepeHHe,  OKCIIEPUMEHT,
cucremarmsaius, MeraaHanu3. IloHsTHEe O 3aBUCUMOIl M HE3aBHCUMON NEPEMEHHOM.
[ImanupoBanue skcnepumenTa. [locraHoBka M mpoBepka runotes. Hyneas runortesa.
[TonsiTiie BHIOOPKH U e€ OCTOBEPHOCTh. Pazbpoc B Ouonoruueckux AaHHbIX. OlleHka
JIOCTOBEPHOCTH  TMOJYYCHHBIX PE3yabTaToB. [IpHUMHBI UCKaXEHUS PE3yJbTaTOB

OKCIICPUMCHTA. IlousiTHE CTATUCTUIECKOTO TECTA

Knerka xax Omoornueckas cucremMa

2.1

Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €IMHMIIA KUBOTO. MCTOpUST OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIeann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MONOKEHHSI COBPEMEHHOMN KJIETOUHON TEOPHH.

MeToapl MOJEKYISIpHOM M KIETOYHOW OWONOTHU: MHKPOCKOMUsA, XpomaTorpadus,
aeKTpodope3, METOJ MCUCHBIX aTroMoB, AuddepeHIMATBLHOE ICHTPU(YTHPOBAHUE,

KYJIBTHBUPOBAHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YAbTPAMUKPOIJIEMEHTHL. Bosa u €€ posb
KaK pacTBOPUTENSA, PEAreHTa, y4acTUE B CTPYKTYPHPOBAHUU KIETKH, TECILUIOPETYJISALIMH.
Munepanbpibie BEUIECCTBA KIETKH, UX OMONOrHYecKas poib. Pojab KATHOHOB U aHUOHOB B
KJICTKE.

buonornueckue mnonumepbl. benku. AMHUHOKHUCHIOTHBIA cocTaB 0eakoB. CTPYKTYpHI

OenkoBoil Monekynsl. IlepBuunas cTpykTypa Oenka, nenTuaHas CBs3b. Bropuunas,
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TpeTU4Has,  YeTBepTHYHass  CTPYKTypbl.  [lemarypamms.  CBoiictBa  OeiKoOB.
Knaccudukanus 6enkos. buonornueckue ¢yHKIIMN OSIKOB.

YrneBoabl. MoHocaxapuabl, AuUcaxapuibl, OMUrocaxapuabl U mofucaxapuabl. OOmun
IJIaH CTPOCHUA U (PU3IUKO-XUMHUYECKUE CBOMCTBA YIieBoAoOB. buonorndeckue ¢hyHKINH
YIIIEBOOB.

Jlummael.  TmapodunsHo-ruapodobusie  cBoiictBa.  Kiraccmpukanus — TUNHIOB.
Tpurnuuepuasl, dhocoaunuabl, BOCKH, cTepouabl. buonoruueckne GyHKIUU JTHUINUIOB.
OOmme cBoiicTBa OWONOTHYECKUX MEMOpaH — TEKydecTb, CIHOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJIYIIPOHULIAEMOCTb.

Hyxnennossie kuciorel. JJHK u PHK. Crpoenune HykiienHoBBIX KHciIOT. HyKiIeoTHuabI.
[Ipunuun xomruiemeHnTapHoctd. IlpaBuno Yapradda. Crpykrypa JHK — gpoitnas
criupanb. Mectonaxoxaenne u ouonornueckue ¢pyakunn JHK. Bugst PHK. ®yakunn
PHK B xiretke.

Crpoenne monekyisl AT®. Makpoaprudeckue cBsizu B Mosiekyiie AT®. buonoruueckne
¢byukun  AT®. BoccTaHOBNEHHBIE MEPEHOCUYMKH, HUX (YHKUUH B  KIETKE.
CexBenuponanue JIHK.

CrpykrypHast OHONOTHs: OMOXHMHUYECKHEC U OMO(HU3MUCCKUE MCCIICOBaHUSI COCTaBa U

[IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

23

TuIbl KIETOK: SyKapuoTUUecKas U IpokapuoTHueckas. CTpyKTypHO-(QYHKIIHOHAJIbHBIE
00pazoBaHus KJICTKH.

CrpoeHne mnpokapuoTHUecKOW kieTku. KilerouHas cTeHka OakTepuil M apxeil.
OCOOEHHOCTH CTPOCHUS TETEPOTPOGHOH W aBTOTPOGHONW MPOKAPHOTUUECCKUX KIICTOK.
MecTo u ponb pokapuoT B OMOIIEHO3aX.

Crpoenne U QPyHKIIMOHUPOBAHUE YYKapHOTHUECKON KieTKH. [1nazmaTuyeckas meMOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHCHIOPT BeIIECTB uepes
miasMaTHUecKylo MeMmOpaHy: mnaccuBHbIN (nuddysus, obaeruéHHas anddysus),
AKTUBHBIN (MEpBUYHBIH W BTOPUYHBIA aKTHBHBIN TpaHcnopT). IloaynmpoHuiaemocTtsb
meMOpaHbl. PaGoTa Harpuii-kanueBoro Hacoca. DHIOLMTO3: MHUHOLMTO3, (HarouuTos.
Ox3ouuTo3. Knerounas creHka. CTpykTypa M (GyHKIUHM KJIETOYHOH CTEHKU pPACTEHHUH,
rpuoB.

Huronnaszma. Llutozoms. Lurockener. [BwkeHnue nutoriasmbl. OpraHOMJBI KIICTKH.
OnHoMeMOpaHHBIE OpPraHOMAbI KJIETKU: »HAoIUIa3Matuueckas ceth (JIIC), ammapar
[osbKK, 1HM30COMBI, WX CTpoeHHME W (PYHKUMH. B3auMocBA3b OqHOMEMOpaHHBIX
opraHon7ioB kieTku. CTpoeHHe TrpaHyIspHOTO peTukynyma. CHUHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KIIETOUHBIX MeMOpaH. ['maakuil (arpanynspHbIi) 3HI0TUIa3MaTHYECKUN
perukynym. CekperopHas ¢pyHkuus anmapara ['onpmku. TpaHCcopT BEHMIECTB B KICTKE.
Bakyouu pacturensHbix kinerok. Knerounstit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOU/Ib! KJIETKU: MUTOXOHIPUH, TUIACTUIBL.

CtpoeHre M QyHKIIMN MUTOXOHAPUN M miacTuj. IlepBudHble, BTOPUYHBIC U CIOXHBIE

IUTACTH Bl (POTOCHHTE3UPYIOLIUX FyKApHUOT. XJIOPOIIACTHI, XPOMOILIACTBI, JICHKOILIACTHI
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BBICIIMX PACTEHHUH.

Hemembpanusie opranonap! kiaetku CTpoeHHe W (QyHKIMHA HEMEMOpPAHHBIX OPraHOUIOB
Ki1eTkd. PubocoMel. MukpodunameHTsl. MpblieyHble  KIETKH. MHKpPOTPYOOUKH.
Knerounsnii nentp. CTpoeHHe M ABHKEHHE >KTYTHKOB M pecHHYeK. MHKpOTpyOOuKH
urormasMel. LienTpuons.

SAnpo. O6onouka sigpa, XpOMaTHH, KapuoIlIa3Ma, SIIPBIIKH, UX CTPOCHUE W (PYHKIMH.
Snepupiii  OenkoBblf MaTpukc. [IpOCTpaHCTBEHHOE pacloNOXEHHE XPOMOCOM B
uHTepdaszHoM sape. beaku XpoMaTHHa — THCTOHBI.

Knerounsie  BrmoueHus. CpaBHUTENbHAS — XapaKTCPUCTHKA  KJIETOK  DYKAPHOT

(pacTUTENBHOM, )KUBOTHOM, IPUOHOI)

24

ACCUMMIISIIHA W ANCCUMMIISILMS — IBE CTOPOHBI MeTabonm3ma. Tuisl 0OMeHa BEIIECTB:
aBTOTPOGHBIH | TeTepoTPOHBIA. YYacTHe KHCIOpOAa B OOMEHHBIX HpOIECccax.
DHepreTuyeckoe obecrieueHue KieTkH: npeBpameHne AT® B OOMEHHBIX MpoOLECcCax.
@depMEeHTAaTUBHBII XapakTep peakUuil KIeTo4HOro meradbonu3ma. DepMEeHThI, HX
CTpoeHHE, cBoWcTBa M MexaHu3M JeiictBus. Kodepmentsl. Ornuuus (epmMeHTOB OT
HEOPraHMYECKHUX  Karaiau3aTopoB.  belku-akruBaropel U OCJIKU-UHTHOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUN OT pa3IHUHBIX (AKTOPOB.
[lepBUYHBIN CHHTE3 OPTaHMYECKUX BellecTB B kineTke. PoTocuHTtes. Ponb xnopomnacto
B niporiecce potocunTeza. CBeroBas U TeMHOBas (asbl. [IpoayKTHBHOCTE (HOTOCHHTE3A.
Briusinue pa3nudHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A.
XemocuHTe3.  Pa3HooOpasue  OpraHW3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUPYIOLIHE
OakTepuu, KEIC300aKTEPUH, CEPOOAKTCPUU, BOJOPOJHBIC OakTEepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHas’poOHbIe opranu3Mbl. Buasl 6poxenus. [IpoaykTel OposkeHHs U X UCIONB30BaHUE
4eJOBEKOM. AHa’poOHBIE MHKPOOPTraHU3MBl KaK OOBEKTbl OHOTEXHOIOTUH U
BO30yMTENN OOIE3HEN.

AdpoOHBIC OpraHu3Mbl. JTanbl JHEPreTUYecKoro obmeHa. [loAroToBUTENBHBIN HTarl.
['muKonn3 — 6eCKUCIOPOAHOE pacLelIEHHE TIFOKO3bI.

Bbuonorudeckoe oKUCIEHHE, UIH KIETOUHOE AbIXaHHe. POJIb MUTOXOHAPHI B mpoLeccax
OMOIOrMYeCKOro OKHUCIICHHSL. Huknnyeckue peaxinm. OKHUCIUTENBHOE
dbochopmiupoBanue. I[lpeumyiectBa ajdpoOHOro myTH OOMEHa BEHICCTB TEPE

aHa’pOOHBIM. D¢ (HEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa

2.5

Peaknun matpudHoro cuurtesa. [IpuHIUN KOMITJIEMEHTAPHOCTH B PEAKIIUSIX MAaTPUYHOTO
cuHTe3a. Peanusanus nacneacrseHnor nudopmauru. ['eHeTHUSCKuil Ko, ero cBoicTBa.
Tpanckpunuuss —  marpuusbli  cunre3 PHK.  Ilpunuuner  tpanckpunnumu:
KOMIIJIEMEHTAPHOCTh, AHTUMAPaNIEIbHOCTh, ACUMMETPUYHOCTh. TpaHcasius u €8
sTanbl. Yuactue TpancnopTHbeix PHK B OuocunTese 6enka. Ycmous OuocuHTesa Oenka.
Koanposanue amunokucnot. Poss pubocom B Gnocuntese Oenka.

Opranuzauus reHomMa y IpOKapuoT M JyKapuoT. Perynsauus akTUBHOCTH I'€HOB Y

npokapuot. ['unotesa onepona (®. XKakod, XK. Mano). Perymnsaius oOMeHHBIX TPOIECCOB
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B KieTke. KileTouHEIN roMeocTas.

Bupychl — HeklleTouHbIe (hOPMBI KU3HU U O0NHUraTHBIC Mapa3uTel. CTPOEHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHpie 3a0oneBaHuMs dYelloBeKa, JKMBOTHBIX, pacrenuit. CIINJ], COVID-19,

COMAJIBbHBIC U MCIUIIUMHCKUC HpO6H€MbI

2.6

Knerounslii 1muki, ero mepuoisl u peryisinusa. Murepdaza u muto3. OcobeHHOCTH
mpoueccoB, Tmporekarommx B uHTepdaze. [loaroroBka KIETKM K  ACICHUIO.
[IpecunreTnyecknii  (IIOCTMUTOTHYCCKUN), CHUHTCTUYCCKUH U  IIOCTCUHTCTUYCCKHM
(IpeMHUTOTUYECKHH ) TTEPHOIBI HHTEP(a3HI.

Marpuunsii  cuntes JHK — pennukanus. [lpunmuner  permkanuu — JITHK:
KOMIUIEMEHTAPHOCTD, IMOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUIAPALICIBHOCTh. MeXaHu3m
pervmkauun JIHK. Xpomocomsl. Crpoenue xpomocoMm. TenoMepsl W Teiiomepasa.
XpOMOCOMHBI HAOOp KIETKH — KapHOTHIl. JIWIUIOWJHBIA W TalIOMIHBIA HaOOpPBI
XpoMocoM. ["'oMonoruuHbeie XpoOMOCOMBIL. [10J10BBIE XPOMOCOMBEI.

Henenune xnetku — muto3. CTajuud MUTO3a U NPOUCXOJSAIINE B HUX IPOIECCHl. TuIbl
MuTO3a. Kapuokmnes u nurokuHe3. buosiormueckoe 3HaueHne MuTO3a. Perynsuus
MHUTOTHYECKOTO LIUKIa KIeTKU. [IporpamMmmupyemMas kjaeTouHas THOENb — anonTo3.

cI)yHKI_II/IOHa.]'IbHafI Ir¢HOMHKa

OpFaHI/ISM Kak OHoJ0ornyeckas CUCTeEMa

3.1

OOHOKIIETOUHBIE, KOJIOHHAIBHBIE, MHOTOKJIETOUHBIE OPIraHW3MBl M MHOTOTKaHEBBIE
OpraHU3MBI.

@opMbl pa3MHOXKEHMSI OpraHU3MOB: Oecrosioe (BKI/IIOHas BEreTaTUBHOE) M 110JIOBOE.
Buasl  Gecriosioro  pa3MHOXKEHHUS:  [IOYKOBaHME, CHOPY/ISLMA,  (parMeHTauus,
KIIOHUPOBaHHE.

[TosoBoe pazmuHoxenue. IlonoBbie kieTku, uau ramersl. Meioz. Craauu Mmeiiosa.
IToBenenue xpomocoM B Meiosze. KpoccrHrosep. buonormueckuii ¢MbICT Melo3a U
IIOJIOBOTO Ipoluecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe  pasButue. lameToreHe3 y JKMBOTHBIX. [losioBBIE  Kene3bl.
O6pa3oBaHue M pa3BUTHE MOJIOBBIX KieToK. CrnepmartoreHe3 U ooreHes. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE M 3MOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. CrocoObl
OILUIONOTBOPEHUS: HapyKHOE, BHyTpeHHee. 1lapTeHorenes.

WNHauBHyanbHOE pa3sBUTUE OPTaHU3MOB (OHTOreHe3). CTaguu SMOpHOTeHe3a KUBOTHBIX
(Ha npumepe nsrymku). Jlpobnenue. Tumbsr apobacHus. OcobeHHOCTH JApOOJICHUS
MJICKOMTUTAIONIUX. 3apObIIIEBbIE TUCTKU (TaCTPYJIAIMs). 3aKiajka OpraHoB U TKaHEH U3
3apOJBILIEBbIX JIMCTKOB. B3anmHOEe BiusAHME wYacTell pa3BUBAIOLIETOCS 3apojblila
(oMOpuoHanbHas MHIYKIMs). 3aknajgka IJjaHa CTPOCHHUS JKUBOTHOIO Kak pe3ysbTar
HEPApXUUECKUX B3aMMOJICHCTBMII TeHOB. BiusHue Ha 5>MOpUOHaJIbHOE pa3BUTHE
pPa3INUHBIX (PAKTOPOB OKPYKAIOIICH CPEbl.

Pocr u pasBurue xkuBoTHBIX. [locTomMOpuonaneHbli mepuox. Ilpsimoe u Hemnpsmoe

pazeutue. Pa3zButre ¢ metaMmopdo30oM y OECrO3BOHOYHBIX U TTO3BOHOYHBIX KHUBOTHBIX.
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buonoruueckoe 3Ha4YeHHE MPSIMOIO M HENPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHHUE B
npupose. Tuibl pocra )KUBOTHBIX. DAaKTOPB! PEryssiiMM pOCTa KMBOTHBIX M YEJIOBEKA.
Craauy nocTOMOPUOHATIBHOTO Pa3BUTHS Y KUBOTHBIX U uenoBeka. [leprnonibl oHTOTEeHE3a
YeJI0BeKa.

Pazmnoxxenue m pa3suthe pacteHuil. ['amerodpur m crnopodur. Meito3 B KU3HEHHOM
uukie pacreauii. OOpaszoBaHue crop B IpouLecce meinosa. ['amerorenes y pacTeHuid.
OmnnonoTBOpEHUE M Pa3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOITHOE OMIOJOTBOPEHHE Y
UBETKOBBIX pacTeHuil. OOpa3oBaHHe M pPa3BUTHE CEMEHHU. MeXaHU3MBl peryisLuu

OHTOT'€HE3a Y PACTEHUMN U )KUBOTHBIX

3.2

HCTOpI/IH CTAHOBJICHHA H Pa3BUTHA I'CHCTHKH KaK HayKH. OCHOBHBIE TEHETHYECKHE
IMOHATHUS M CHMBOJBI. | OMOJIOrMYHEIC XPOMOCOMBI, aJUICIBHBIC I'CHBI, AJIbTCPHATHUBHLIC
I[IPpU3HAKH, Z[OMI/IHaHTHBII\/JI u peLIGCCI/IBHHﬁ IIPpU3HAK, TOMO3UI'0Ta, I'CTCPO3UTOTA, YUCTAA
JIMHMA, FI/I6pI/II[BI, T'CHOTHII, (1)CHOTI/IH. OcHOBHBIE MCTOABI T'CHCTHUKU:

FH6pHHOHOFquCKHﬁ, I_II/ITOJ'IOI"I/ILICCKI/II‘/’I, MOHCKYHHPHO-FGHGTI/I‘ICCKI/II‘/JI

33

Monorubpuanoe ckpemuBanue. llepBolii 3akoH MeHzaens — 3aKOH eIuHOOOpasus
ruOpu10B niepBoro noxosieHus. IlpaBuso jomunuposanusi. Bropoi 3akon Menjens —
3aKOH  pacuielieHus [pu3HakoB. lluTonorudeckue OCHOBBI ~ MOHOTHMOPHIHOIO
CKpelIuBaHus. [ unoTe3a YuCTOTHI FaMeT.

AHanu3upyroniee  ckpemBanue.  [IpoMexyTOuHBI ~ XapakTep — HacleJOBaHUA.
Paciernenne npu3HaKkoB IPH HETIOITHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemmBanue. Tperuil 3akoH Menjaens — 3aKOH HE3aBUCHMOIO
HacJeJOBaHUsI MPU3HAKOB. LluTonornvyeckre OCHOBBI AUTUOPUTHOTO CKPEIITUBAHMUSL.
CuenneHHoe HacieioBaHue TmpusHakoB. PabGorel T. Moprana. CuernsieHHoe
HACJIEA0BAHUE TECHOB, HApYIICHUE CLEIJICHUS MEXJAy IeHaMH. XPOMOCOMHAsl TEOPUs
HAaCJIEACTBEHHOCTH.

['eneTnka mosa. XpOMOCOMHBIM MEXaHHU3M OIpEAeNeHUs Moja. AYTOCOMBI U MOJIOBBIE
xpoMocoMmbl. ['omorameTHelil W reTeporaMeTHbld MOJ. l'eHeTHueckass CTPYKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKoB, CHEIICHHBIX C MOJOM.

'enoTun kak nenocTHas cucrema. llneloTponus — MHOXKECTBEHHOE JICHCTBUE TEHA.
MHOK€eCTBEHHBIN AJUIEIIU3M. Bzaumoneiicteue HEAJUIETbHBIX TEHOB.

KommnementapHocTh. Onuctas. [lonnmepus

3.4

BzanmoselicTBue TeHOTHIIA W Cpensl MpH (GopMHUpOBaHMM (GeHoTuna. V3MEeHUYMBOCTb
npu3HakoB. KauecTBEHHBIE U KOJIMYECTBEHHBIE IIPU3HAKU. Buibl HM3MEHUYMBOCTH:
HEHACTIC/ICTBECHHAsL U HACJIE/ICTBCHHASI.

Mopundukarpionnasi U3MEHUMBOCTb. Poiib cpenpl B OpMUpPOBAHMH MOAW(UKALMOHHON
n3MeH4YMBOCTH. Hopma peakuum npusHaka. BapHanyoOHHBIM Pl U BApUALMOHHAS KpUBAas
(B. Uoranncen). CoiicTBa MOAH(PUKAIIMOHHON H3MEHUNBOCTH.

I'eHoTnnueckas U3MEHYMBOCTH. (CBOMCTBA T'€HOTHIMYECKOM M3MEHYMBOCTH. Bujsl
TCHOTHITMYECKOH M3MEHUMBOCTU: KOMOMHATHBHAS, MyTaLIMOHHASI.

KomOunaruBHasi u3MEH4YMBOCTb. MeH03 M MOJIOBOH IPOLIECC — OCHOBA KOMOWHATHBHOW
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U3MEHYMBOCTH. Pob  KOMOWHATUBHOH M3MEHYMBOCTH B CO3AAHUH T'CHETHYECKOTO
pa3HoO0Opa3us B MpeIeax OJHOTO BUA.

MyTannoHHas W3MEHYMBOCTh. Buabl MyTaluil: TeHHble, XPOMOCOMHBIE, T'€HOMHbIE.
CIoOHTaHHBIE U MHIYUUPOBAHHBIE MyTaluu. SliepHble U IMTOIUIa3MaTHYECKHE MYTAllUu.
ComarnyecKue U MoJIOBbIC MyTanud. [Ipuanibl BOSHUKHOBEHUSI MyTauuid. MyTareHsl U uxX
BIMSIHUEC HA  OPraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAIMOHHOTO  IIpolecca.  3aKoH
rOMOJIOTHYECKUX PAOB B HacieacTBeHHOH usmeHunBoctu (H.M. BaBwiios). BHesnepHas

HU3MCHYUYNBOCTH U HACJICACTBCHHOCTD

3.5

Kapuotun denoseka. MexayHapoaHas IporpaMma MCCIIEA0BaHHsS TE€HOMa 4eJIOBEKaA.
Meroapl  U3y4YeHHS  TEHETHMKH  4YeJOBEeKa:  TIeHeaJOTHYeCKHi,  ONM3HEelOBHIH,
LUATOrCHETUYECKNM,  MONYJALMUOHHO-CTATUCTUYCCKUA,  MOJICKYJISIPHO-TCHETHUUECKUH.
CoBpeMennoe OLIPEACIICHUE TCHOTHUIIA; IIOJTHOICHOMHOE CEKBCHHPOBAHUE,
TEHOTUIIUPOBAHUE, B TOM uuciae ¢ nomomplo [llIP-ananu3a. HacneacTtBenHbie
3abosieBaHUs YeaoBeKa. |'eHHbIe W XpOMOCOMHBIE Ooye3HH uernoBeka. bomesHu c
HACJICJICTBCHHOM  MPEAPACIONIOKCHHOCTRIO.  3HAUCHUE MEIAMIIMHCKOW T'CHCTHKU B

MpCAOTBPAIICHUHN U JICUCHUU I'CHCTHYCCKUX 3a0oJicBanmil yeiioBeka. CTBOJIOBEIC KIICTKU

3.6

JloMecTukanys W CENCKIMs. 3apoKJICHUEC CCJICKIIMA U JioMecTukanmu. Yuenue H.U.
BaBuioBa 0 LEHTpaX MPOUCXOKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUH COPTOB PACTEHUH M MOPOA KUBOTHBIX. COPT, MOpOAa, IITaMM. 3aKOH
FOMOJIOTHYECKHX PSIJIOB B HAclieICTBEHHON u3MeHunBocti H.M. BaBuiosa, ero 3naueHue
JUIS CEJIEKITMOHHOM padoThI.

Mertoapl  celeKUHMOHHOM  paboTel.  MckyccTBeHHBIM — O0TOOp:  MAacCoBBIM M
WHAUBUAYAIbHBIN. DTanbl KOMOMHAIIMOHHOHN cenekiuu. VicnpiTanue NpoU3BOAUTENEH Mo
noTOMCTBY. OTOOp MO F€HOTUMY C MOMOIIBIO OIICHKM (PEHOTHIAa MOTOMCTBA U OTOOp MO
TEHOTHUITY ¢ ToMonIbsto aHanu3a JJHK.

HckyccTBeHHBIE MyTareHe3 Kak MeTOJA CeNeKIMOHHON paboThl. PamualiioHHBIN U
XMMHUECKUH MyTareHe3 Kak HCTOYHMK MYyTalUi Yy KyJIbTYpPHBIX (DOpPM OpTraHHU3MOB.
Hcnonp30BaHWe TEHOMHOTO PEAAKTHPOBAaHUS U MeTo/0B pekomMOMHaHTHRIX JHK nns
MOJIYYCHHS UCXOHOTO MAaTepHaa JIId CECKIINH.

[lonyyeHve  MONMMIUIOWAOB.  BHyTpuBMAOBas  ruOpuauzaiusa.  BIM3KOPOACTBEHHOE
CKpelllMBaHue, Wi HHOpUAUMHT. HepoacTBeHHOE CKpelMBaHue, UM ayTOpUIUHT. 1 eTeposuc
U ero mpuunHbL lcmonb3oBaHwe rerepo3uca B cenekimu. OtnanéHHas THOpHIn3aIs.
[Tpeonmoncure Oecryowst MEKBUJIOBBIX THOPHIOB. JIOCTMKCHUS CEICKIIMH PACTCHUA U

JKHMBOTHBIX

3.7

OOBEKTHI, WCIIONB3YEMbIC B OHOTEXHOJOTMH, — KJICTOYHBIC H TKAaHEBBIC KYIbTYPHI,
MUKPOOPTIaHU3MBI, UX XapaKTEPUCTHKA. TpaguiMOHHAss OHMOTEXHOIOTHS: XJICOOICUCHHE,
MOJIYYCHUE KHUCIOMOJIOUHBIX TIPOJIYKTOB, BUHOACTHE. MUKPOOMOIOTHUCCKUM CHHTES.
OOBEKTBI MHUKPOOMOJOTHYCCKUX TexHOMOTUH. [lpou3BojacTBO O€nmka, aMUHOKUCIOT W
BUTaMUHOB. lckyccTBeHHOE  OIIIOAOTBOpeHME. PEKOHCTpYKIMs  AHLEKIETOK U

KIIOHUPOBAHUC )KUBOTHBIX. MeTOI[ TpaHCIUIaHTaluu AACp KICTOK.
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XpOMOCOMHAsl U '€HHasi UHXKeHepust. ICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHUPOBAaHUE
pexomOuHanTHeIX JHK. JlocTmkeHuss M IEpCHEKTUBBI XPOMOCOMHOW M TI'€HHOU

HHIKCHCPHU. MC,Z[I/IHI/IHCKI/Ie OHOTEXHOJIOTHH. McoJIB30BaHHE CTBOJIOBBIX KIIETOK

Cucrema n MHOFOOGpaSI/Ie OpraHHu4YCCKOIo MUpa

4.1

buonorndeckoe pasnHooOpasue opraHuzmos. CoBpeMEHHas CHCTEMAa OPraHUYECKOIo
mupa. [IpyHUMNEl KiaccuUKauuud opraHu3MoB. OCHOBHBIE CHCTEMATHUECKUE TPYIIIIbI
OpPraHU3MOB.

Oco0eHHOCTH CTPOEHUS U KU3HEIESATENIbHOCTH OJHOKIIETOUHBIX opranu3moB. bakrepuu,
apxeH, OJHOKIETOYHbIE TIpUOBI, OJHOKIETOYHBIE BOJOPOCIH, JPYrHE€ MPOTHUCTHL
KononunaneHele opranusmsl. JIBH)KE€HHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHu3MOB. PazjnpakumocTs y

OAHOKJIICTOYHBIX OPIraHU3MOB. Takcuchr

4.2

MHOrokJIeTOUHbIE pacTeHus. B3auMOCBI3b HYacTe MHOTIOKJIECTOYHOIO OpraHU3Ma.
Tkanuw, opranbl M CHUCTEMBl OPraHOB MHOTOKJICTOUHOTO opraHu3ma. Opranumsm Kak
equHOe 1ieqoe. TkaHW pacTeHWH. THIBI PAcTHUTENBHBIX TKaHEW: oOpa3oBaTeNlbHas,
MMOKPOBHAs, MTPOBOIAINASA, OCHOBHAA, MeXaHu4YecKas. OCOOEHHOCTH CTpOoeHUs, )YHKITUI

U PACIIOJIOKEHUS TKAHEH B OpPraHax pacTeHU

4.3

BereratuBHble M TeHepaTHUBHBIE OpraHbel pacTeHUHd. OYHKIUHA OPraHOB U CHCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJICTOYHBIX PACTCHUM: TPONU3MBI U
Hactuu. [lornomenne BOJIbI, YIIIEKUCIOTO ra3a 1 MUHEPAIBHBIX BEIIECTB PACTCHUSIMMU.
Hpixanue pactenuil. Juddys3us razoB uepe3 MOBEPXHOCTh KIETKU. TpaHCMIOpPTHBIE
CHUCTEMBI pacTeHuid. Bbyienenue y pacteHuil. 3ammra y MHOTOKJICTOYHBIX PacTCHUHU.
Kyrukyna. Cpencra nacCUBHOM U XMMHUUYECKOM 3a1IUThl. OUTOHIINIBI.

PazgpasxkuMocTs W perymauus y OpraHu3MoB. PazgpaxkumocTe U perymsamust 'y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBrle BenecTBa U MX 3HaUCHHE

4.5

MHOTOKJIETOUHBIE KHUBOTHBIE. B3aMMOCBsA3b YacTeil MHOTOKJIETOYHOTO OpraHH3Ma.
TkaHu, Oopranel M CHUCTEMBl OPraHOB MHOTOKJIETOYHOTO opraHuzma. OpraHu3M Kak
enuHoe Temoe. I'omeocTa3. TkaHW KMBOTHBLIX W YeIOBEKA. THIBI KMBOTHBIX TKAaHCH:
SMUTENNANbHAs, COCAUHUTEIbHAS, MBbIIcyHasi, HepBHasA. (OCOOCHHOCTH CTPOCHUS,

d)YHKLII/Iﬁ H PaCIlIOJIOKCHHA TKaHeH B OpraHax KUBOTHBIX U UCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPraHoOB JKUBOTHBIX. (DYHKI[MM OPraHOB U CHCTEM opraHoB. Omopa
Tena opraHnu3MoB. CKeeTsl OJHOKIETOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapyxHbIii
U BHYTpEHHUH ckelleT. CTpOEHUE U TUIIBI COEIMHEHUS! KOCTEH.

JIBMKEHHE MHOTOKJICTOYHBIX XUBOTHBIX. [InTanue xKUBOTHBIX. [IMTaHNe MO3BOHOYHBIX
KHUBOTHBIX. JlpIxanue xxuBoTHBIX. Koxknoe npixanue. JKabepHoe u 1€royHoe ApIxaHue.
JIpIXxaHHE I103BOHOUYHBIX JKMBOTHBIX. DBOJIOLMOHHOE YCIIO)KHEHHME CTPOCHMS JErKMX
MIO3BOHOYHBIX JKUBOTHBIX. J[pIXaTelbHAss CHCTEMa 4elOBeKa. MexaHW3M BEHTHIISIUU
JETKUX Y OTUI M MJICKONUTAOMMX. TpaHCMOPT BEIIECTB y OPraHU3MOB. TpaHcmopT

BeulecTB y UBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBenochas cucrema
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[IO3BOHOYHBIX KUBOTHBIX. Kpyrm KpoBooOpameHusi. IBOIIOLMOHHBIC YCIOKHCHUS
CTPOEHHSI KPOBEHOCHOW CHCTEMBI [I03BOHOYHBIX KUBOTHBIX. BblieneHne y oprann3mos.
Beinenenue y xuBoTHbIX. CokparutenbHble Bakyodu. OpraHel BblaeneHus. CBs3b
NOJIOCTH Tella C KPOBEHOCHOM M BBIOEIUTENbHOW cHCTEeMaMHu. Belnenenue y
[I03BOHOYHBIX JKUBOTHBIX. 3aIlMTa y MHOI'OKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M uX
IIPOU3BOJIHBIE.

PazapaxkuMocTe M peryiasnus y OpPraHu3MOB. Pa3apaXuMocTe y OJHOKJIETOUHBIX
OpraHu3MoB. Takcuchl. Pa3ipa)kuMOCTh M PEryssuys y MHOTOKJIETOUYHBIX PACTEHHH.
PocToBble BelecTBa U MX 3HAYECHUE.

HepBnas cuctema m peduieKTopHasi peryssinus Yy MHOTOKJICTOYHBIX )KUBOTHBIX. HepBHas
cucreMa U €€ OTAeNbl. DBOJIIOLHOHHOE YCIOKHEHUE CTPOEHHMs HEPBHOH CHUCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputrmoB u mporpaMM i dQPEeKTHBHON (YHKIIMOHAILHON aHHOTAIMU
F€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METa00JIOMOB MHMKPOOPTaHM3MOB, PACTEHHM,

KHUBOTHBIX U YCJIOBCKA

OpFaHI/ISM YEJIOBEKA U €T0 3A0POBLE

5.1

Opranel U cHUCTEMBl OpraHoB 4enoBeka. OTaensl TOJOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u pednextopHas ayra. be3ycloBHbIE M YCIOBHBIE PE(IEKCHI.
['ymopasibHast perynsinus M 3HAOKPHHHAs CUCTEMAa XXMBOTHBIX M uenoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U HX IOPMOHBI. JlelicTBUE TOpMOHOB. B3auMOCBA3b HEPBHOU M
SHJIOKPUHHOH cucTeM. [ 'unoranamo-runogusapHas cucrema. Pediexc u peduekropHas

nyra. be3ycnoBHbie U ycI0BHBIE pedIeKChI

5.2

3amurta opraHuzMa oT Oone3Heil. MMMmyHHas cucTema denoBeka. KieTouHblt U
rYMOpaJdbHBIH ~ UMMYHHUTET.  BpokI€HHBIH, NOpHOOpeTéHHBIM  crnenuduueckui
UMMYHUTET. Teopus KIOHaANbHO-cenekTHBHOTO mMMmyHHTeTa (I1.0pnux, ®.M.bepher,
C.Tonerara). BocrianutenbHbie OTBETHI OpraHU3MOB. Posib BpoXkIEHHOTO UMMYHUTETA B

Pa3BUTHH CHCTEMHBIX 3a001eBaHUN
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KposeHocHas cuctema u e€ opranbl. Cepjille, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

KpoBooOparenus. Pabota cepaia u e€ perynauus

5.4

ﬂle&HI/IC YCJIOBCKA. I[I/I(b(i)YBI/IH Ta30B 4YCpE3 IIOBEPXHOCTHL KIICTKH. I[LIX&TCJ'ILHEUI
CHUCTEMA YCIIOBCKA. ZILIXaTeHBHaH ITOBEPXHOCTD. Pel"yJ'IfII_II/Iﬂ AbIXaHUs. I[HX&TGJ'IBHBIC

00LEMBI

5.5

HI/IH_ICBapI/ITCJIbHaH CUCTCMa YCJIOBCKA. OTI[CJ'ILI MMUIICBAPUTCIBHOIO TpakKTa.

HI/IHIGBapI/ITCJ'IBHBIC FKCIIC3BI. BHYTpI/IHOJ'IOCTHOC U BHYTPHUKIICTOYHOC NMUIIICBAPCHUC

5.6

ITokpoBel m wux mnpousBojaHblie. Opranel BblaeneHus. Iloukn. Crpoenue wu
¢yHKIIMOHUpOBaHUEe HedpoHa. DuibTpalus, ceKpeluss U OoOpaTHOE BCACHIBAHUE Kak

MEXaHU3MBbI Pa0OThI OpraHoB BelAcaeHUS. OOpazoBaHue MOYH y YeOBEKa

5.7

JIBmkeHUE "enmoBeKa: MbleyHas cuctema. CKEIeTHBIC MBIIIIIB U uX padoTta. CTpocHue

U THUIIBI COCOAUHCHUA KOCTeH
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Teopus 3Bomounn. Pazsurue xxu3uu Ha 3eMiie

6.1

OpomouuonHas teopust Y. [lapBuna. Ilpeanocbliku BO3HMKHOBEHMS JapBHHU3MA.
JKu3snb n HaydHas nedrensHocTh Y. JlapBuHa.

JBwxymue cunasl sBomounMd BuaoB nmo Y. JlapBuHy (BBICOKAass HMHTEHCHUBHOCTb
PasMHOXKEHUsl OPraHU3MOB, HaCclIeACTBEHHAs: U3MEHUUBOCTb, OOpH0Oa 3a CyIECTBOBAHUE,
CCTECTBCHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretudeckoir Teopun sBomonuu  (CTD). Heiirpanbaas Teopus
sBotoy. COBpEeMEHHas SBOFOLIMOHHAS OMONOTUs. 3HaYEHHE HBOJIOLHMOHHON TEOPHU

B (hOPMHUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa

6.2

[Tonynsuus xak diaeMeHTapHas eJuHHIA JBOMroLMU. COBPEMEHHBIE METOABI OLEHKH
ICHCTHYCCKOr0 pa3zHooOpasuss W CTPYKTypbl mnomyasnuid. M3menenwe renodonna
HOMYJISIIMM  KaK 3JIEMEHTApHOE SBOJIIOLMOHHOE SBIEHUE. 3aKOH TI'€HETHYECKOI'O
paBHoBecus Jx. Xapnu, B. BaitnOepra.

OneMeHTapHble (AKTOPBl (ABMKYLLIME CHJIBI) SBOJTIOLMHM. MyTAllMOHHBIA mpolecc.
KomOunaruBnass wusmeHuMBOCTh. Jlpeitd TreHOB — cCllydaillHble HECHANPaBJICHHBIC
U3MCHEHHS YacToT aisiencii B monyisinusax. Jddekt ocaoBatens. Murpamuu. M3ounsims
MOMYJIALNK: reorpadudeckas (MpocTpaHCTBEHHAS), OHoJOTHUecKas (pepoayKTHBHA).
EcrecTBeHHbIH 0TOOp — HampaBisirouil ¢axktop sBomonuu. PopMBl €CTECTBEHHOTO
otOopa: JABWXKYIIMH, CTaOWIM3UPYIOUIMM, paspbiBaronuil (Ju3pyntusHsblii). Ilososoit
oTOOoP.

[IprcnocoOIeHHOCTh OPraHU3MOB KAk pe3yibTaT MHKPOIBOIIOLUH. BO3HUKHOBEHHE
npucnocoOleHuit 'y opraHusmoB. ApoMopdo3sl M uavoananTauud. [Ipumepsl
PUCTIOCOONEHUH y OpraHn3MoB. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.
Bun, ero xpurepun n cTpykTypa. BupoobpaszoBanue kak pe3yabTaT MHKPOIBOJOINH.
N3onsauus — knoueBoi dakTop BUaooOpazoBaHus. 1lytu u cnocobsl BUA00Opa30BaHuUA:
ajsionaTpuyeckoe (reorpapuueckoe), CUMIATPUIECKOE (IKOIOTHYECKOE), K(MTHOBEHHOE»
(monumuounauzanus, rudpunnzanus). JmuTeabHOCTh 3BONIOIMOHHBIX TIPOIIECCOB.
Mexanu3zmbl GopMHUPOBaHMS OMOIOTHYECKOTO pasHOOOpas3usl.

Pone »3BOMOIMOHHON OuoMOTMH B pa3pabOTKe HAy4YHBIX METOJOB COXPaHEHUs
OuopazHooOpazus. MHUKPOIBOMIOUUSA U KOJBOJIOLHMSA Tapa3uTOB M UX XO34€B.

Mexanu3mbl GOpMHUPOBAHNS YCTOHYMBOCTH K aHTHOMOTHKAM U criocoObl O0phObI ¢ HEH

6.3

Metoapl u3ydeHHs MakposBomouuM. llaneoHTonoruyeckue MeTOABl H3YUEHMS
sBosironMu. IlepexonHbie GopMbl 1 PUITOTEHETHUECKUE PSIAbI OPTAHH3MOB.
buoreorpaduueckue Meronbl uzydeHus sBomtonuu. CpaBHeHue Guopsl U (ayHbl
MaTepUKOB U OCTPOBOB. buoreorpagpmueckue obOiactu 3emiuu. BuABI-3HIESMHKH U
PEJIUKTHIL.

OMOPHOJIOTHYECKHE U CPABHUTEIbHO-MOP(POTOTHIECKHE METO/IBI M3YUEHHUS 3BOIIOIUU.
['eHernyeckue MeXaHU3MBbl DBOJIIOLMH OHTOI€HE3a M IIOSIBJIICHUS 3BOJIIOLMOHHBIX
HOBLUECTB. ['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHbl. PyaumeHTapHbBIE OpraHbl M

aTaBH3MBbI. MOJ'IGKy.]'IprHO-FeHeTI/I‘IeCKI/IG, OMOXMMHYECKHE U MAaTEMAaTHYECKHUE MCTO/bI
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U3ydeHHsl 3BOMIOUMU. ['omonornydbie TeHbl. COBPEMEHHBIC METOABI IOCTPOCHUS
(HITOTEHETUYECKUX ACPECBBEB.

XpOMOCOMHBIE MYTAllUU U IBOJIFOLHS TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBmwia) OJBOMONUHA. HeoOpaTHMOCTB — DBOIIOIHH.

AHaHTI/IBHaH paguanusi. HepaBHOMepHOCTL TCMIIOB 3BOJIIOIIMH

6.4

Hayunble rumoTes3sl NPOUCXOKIAEHHS >KU3HH Ha 3emiie. AOHOTeHe3 M IaHCIEPMHUSL.
JloHayuHble IIpeACTaBICHUS O 3apoXkKACHUM SKM3HM (Kpeauuonusm). [‘mnoresa
[IOCTOSIHHOT'O CaMO3apOKICHHS KU3HU M €€ onpoBepxkeHue omnbiramu @. Penu, JL
Cnamnannany, JI. [Tacrepa. IlporcxoxaeHne )KU3HA B aCTPOOHOJIOTHA.

OcHOBHBIE 9Tambl HeOpraHuyeckod sBomouuH. [lmaHerapHas (reosorudeckas)
IBOJIIOIMS. XHUMHUYECKast 3BOJIOUMS. AOUOTCHHBI CHHTE3 OPraHMYSCKUX BELIECTB M3
Heopranuueckux. Omnbir C. Mwuiepa u I'. FOpu. OOpa3oBaHue 1OIUMEPOB U3
MoHoMepoB. KoaneppaTHas runore3a A.M. OnapuHa, runore3a NepBHYHOrO OyJIbOHA
Jlx. XonnaeiHa, reHeTudeckas runore3a . Mémnepa. Pubosumsl (T. Uek) u rumoresa
«vupa PHK» V. I'unbepra. @opMupoBanue MeMOpaH U BOSHUKHOBEHUE ITPOTOKJICTKH.
Uctopus 3emium M Merojbl €€ u3ydeHMs. VIckonaemple OpraHUYECKHE OCTaTKH.
['eoxpononmorus u e€ Meroapl. OTHOcUTeNbHass M aOCOMIOTHAs TIE€OXPOHOJIOTHSL.
I'eoxpoHONIOrHUECKas IIKaja: 0HBI, 3Pbl, IEPUOIBL, JTOXH.

Havanenble dTanel opranndeckoi »Bosronuu. [losBiaeHue u 3BONIONUS NIEPBBIX KJIETOK.
Opomtonuss  Merabosm3ma. Bo3HukHOBeHHEe IepBbIX 3kocucrteM. CoBpEeMEHHBIE
MHKpOOHbIE OMOMIEHKM KaK aHaJor MepBBIX Ha 3emie cooluiecTB. CTpOMAaTONUTHL
[TpokapuOTHI U 3YKAPUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOTIOIMOHHOE NMPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHHEe MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tallbl dBOMIOIUM BBICHIMX pacTeHuil. OcHOBHBIE apomMop(03bl pacTCHHM.
Beixon pactenuii Ha cymry. IlosiBneHue COpOBBIX pacTEHUN M 3aBOCBAHME UMHU CYIIH.
CeMeHHBbIe pacTeHus. [IporcxoxkaeHne IBETKOBBIX PACTEHHH.

OCHOBHBIE 3Tallbl IBOJTIOLUUH XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHHME COBPEMEHHBIX THUMOB. IlepBrie
XOpAOBbIE XUBOTHbIE. JKM3HBb B BOJE. DBOJIONMSA TMO3BOHOUHBIX. [IponcxoxkaeHue
ambuouit u pentuauid. Ilporcxoxaenue MISKONUTAIOIUX U OTHL. [IpuHIMI KITt0YeBOro
apomopdoza. OcBoeHre OECII03BOHOYHBIMH U IO3BOHOYHBIMH KHUBOTHBIMH CYILIH.
Paseutue xu3HM Ha 3eMie TO JpaM M MEPHOJAAM: apxeH, NPOTEepO30M, MNATC030H,
Me3030H, KkaifHo30M. OOmas XxapakTepuCTHKa KIMMaTa M TE€OJIOIMUYECKHUX MPOIECCOB.
[losBnenne m pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHHE: €r0 YCIOBHS U
BJIMSIHHE Ha ra30BbIi COCTaB aTMOCQEPHI.

MaccoBbie BEIMHPaHMSI — 3KOJOTHMYECKHE KpU3MChI mpouuioro. [IpuduHbl U cneacTBus

MaccOBBIX BRIMHpaHHi. COBpEMEHHBIN IKOIOTUUECKUI KPU3UC, EM0 0COOEHHOCTH

6.5

Paznenst wm  3amaum  anTpomomoruu. Meroasl  aHTpomojioruu.  (CTaHOBJICHUE
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[IPEJCTaBICHUN O IPOUCXO0KIEHUM YesoBeKka. COBpeMEHHbIC HayYHbIE TEOPUH.
CxoncTBO uyesloBeKa C JKUBOTHBIMH. (CHCTEMAaTHUECKOE IIOJIOKEHHE YEJIOBEKA.
CBUJETENBCTBA CXOJACTBA YENOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOPQOIOrHUYECKUE,
aMOpHONOTHYecKHe, (PU3NONOro-OHOXUMHYECKUE, MoBeAeHUeckre. OTaudus yYenoBeKa
OT XUBOTHBIX. IIpSIMOXOXIEHNE M KOMIUIEKC CBS3aHHBIX C HUM IIpU3HaKoB. Pa3Burue
TOJIOBHOT'O MO3ra M BTOPOIl CUTHAJIBHON CUCTEMBI.

JdBwxymue cunbl  ((akTopel)  AHTPONOreHe3a:  OHONOTHYECKHE, COLUMANBHBIE.
CooTHoleHHe OHOIOTHYECKUX U COLHANIBHBIX (JAKTOPOB B AHTPOIIOTEHESE.

OcHoBHBIE CTaJMM aHTpouoreHe3a. ABCTPAJIONUTEKM — IBYHOTUE IIPEIKH JIIOJEH.
UYenosek yMmenslid, IIEPBbIE HU3TOTOBJICHUS OpyAHUHd Tpyna. UeiloBeK NPIMOXOMSIIMA U
MEepBBIM BBIXOA Jrofel 3a mpemenbl Adpukd. YenoBek reimenbOeprckuii — oOmui
IIPEIOK HEaHAEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HeaHIepTaabCKUN
KaK BHJI JIIOJCH XOJOJHOTO KinMMara. YenoBeKk pa3yMHBIM COBPEMEHHOTO THIIA,
JIEHUCOBCKH 4€JI0BEK, OCBOCHHE KOHTHHEHTOB 32 IIpejieniaMu AQpuku.

DBOJIOLUS COBPEMEHHOIO YesloBeKa. EcTecTBEHHBIN OTOOp B MOMYALMAX UelOBEKa.
MyTauuoHHblil npouecc M noauMmopdusM. llomynsuuoHHBlE BONHBI, Jpeid TeHOB,
MUTpanus 1 «3PPEKT OCHOBATEIS» B HOMYJISAIHAX COBPEMCHHOTO YEJIOBEKA.
Yenoseueckue pacol. [lonarue o pace. bonbiine pacel: eBponeoujiHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (3IKBaTOpUaNbHas1), MOHTOJOHAHAS (A3UATCKO-aMEPUKAHCKas).
Bpems M nyTH pacceneHusl 4YeNoBEKa IO IUIaHETe. EIMHCTBO 4YENOBEYECKUX pac.
Hayunas HecocTosTenbHOCTh pacu3Mma. [IpucrnocoOieHHOCTh YeloBeKa K pPasHBIM
YCIIOBHSM OKpYXKaromiei cpespl. BiusHue reorpaduyaeckoii cpenbl U japeiida reHoB Ha

MOPHONOTHIO 1 PUIHOTIOTHIO YellOBEKa

OKOCHCTEMBI U IIpucymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3a1aun 3k0s10ruu. CBs3b 3KOJIOTHU € IPYTUMHU HaYKaMH.
Mertoas! 3konorud. llonesbie HabMoOAEHU. DKCIIEPUMEHTH! B HKOJIOTUH: IPUPOAHBIE U
nabopaTopHble. MojenupoBaHHE B 3KOJOTMM. MOHUTOPHHT OKpYXKarolled Cpesbl:

JIOKaJIbHBIN, pETMOHAIBHBIN U IT00aTbHBIN

7.2

Oxonorudeckue (akTopbl M 3aKOHOMEPHOCTM uX JeicTBusa. Kiaccudukanus
9KOJIOTMUYECKUX (aKkTOpoB: adMOTHYecKHe, OUOTHYECKUE, aHTpomoreHHele. OOIme
3aKOHOMEPHOCTH JEWUCTBUS 3KoJoTHyeckux ¢aktopoB. IlpaBuro MunHumyma (K.
Inpenrens, H). JIubux). TonepaHTHOCT. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBlI.

Abuotnueckue paktopbl. CBET Kak dKoJ0THUecKui (pakTop. /[eficTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CLIEKTPa Ha OPraHU3Mbl. DKOJIOTMUYECKUE I'PYIIIbI PACTEHUIH U )KUBOTHBIX 110
OTHOIIEHMIO K cBeTy. CurHanbsHas posb cBeta. DoTonepuoinsm.

Temneparypa kak skojorumveckuil ¢axrop. JlelicTBue TemmepaTypbsl Ha OpPraHHU3MBI.
[TolKmIOTEPMHBIE M TI'OMONMOTEPMHBIE OPraHM3Mbl. OJBPUTEPMHBIE M CTEHOTEPMHbIE
OpraHU3MBI.

Brnax#aocts kak sxojormdeckuil paxrtop. I[pucnocobneHuss pacTteHuil K MOICPKAHUIO
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BojnHOro Oamanca. Knaccuukauums pactenuii o oTHouieHuo K Boae. [Ipucrnocodnenus
XHUBOTHBIX K HU3MECHCHHIO BOAHOTO PEKUMA.

Cpenbl oOUTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAs, TIyOHHHAsS
MOJAMOYBEHHAsA, BHYTpUopranusMeHHas. OU3NKO-XUMHYECKHEe OCOOEHHOCTH cpea
obuTanus opranuzMoB. [IprcnocoOaeHNsT Opranu3MOB K KU3HHU B pa3HbIX Cpeax.
buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIC M TOAMYHBIC
puTMBL. [IprcnocobeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIIOBHH KU3HU.
Kusuennsie dopmbl opranu3moB. [loHaTue o xu3HeHHOU ¢Qopme. JKuzHeHHbIe GopMBbI
pacTeHM: JepeBbs, KyCTapHUKHW, KYCTApHUYKH, MHOTOJICTHHE TpPaBbl, OIHOJICTHHC
TpaBbl. JKu3HEHHBIC (OPMBI KUBOTHBIX: THIPOOWOHTHI, TEOOHMOHTHI, a3POOWOHTEHI.
Oco0eHHOCTH CTpOeHUS U 00pasa KU3HU.

buotnueckue Qaxtopel. Buasl OuoTHuUECKHX  B3aUMOAEMCTBUI: KOHKYPEHIIMS,
XUITHAYECTBO, cuMOM0O3 u ero ¢opmel. [lapasurusm, Koomepamnus, MyTYaJn3M,
KOMMEHCAJIN3M (KBapTUPaHTCTBO, HaxyeOHU4ecTBO). HeTpodpuueckue B3anMoselcTBHs
(tomnueckue, dopudeckue, Gadbpuueckue). 3HauyeHHE OMOTHYECKHX B3aMMOIEHCTBHM
JUIsl CYUIECTBOBAHHUA OPTaHU3MOB B cpelae oOutaHud. [IpuUHIMI KOHKYPEHTHOTO

HUCKIIIOYCHUA

7.3

DKOJIOTHUECKHE XapaKTEPUCTHKU HMOMyiIAIuy. Tlomymsnus kak Ounosioruyeckas CUCTeMa.
Posb HeoaHOpOaAHOCTH Cpefibl, (U3UUICCKUX 0aphepoB M 0COOCHHOCTEH OUOIOTHH BUIOB
B (OPMHUPOBAHMH MPOCTPAHCTBCHHOW CTPYKTYPHI monyssinuid. OCHOBHBIC ITOKA3aTEIIH
MOMYJISIHANA: YUCIEHHOCTD, IUIOTHOCTh, BO3pACTHAS U MOJIOBAsl CTPYKTYpPa, POKIAAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALTUSL.

DKoyioruuecKkasi CTpykTypa nomynsnud. OleHKa YUCICHHOCTH momynsiuu. {uHaMmuka
MONYyJMSALUU U €€ peryisiuusa. bUoThyeckHid moTeHuuan Nomyaanuu. MoaenrpoBaHue
JUHAMUKHU nonyasauud. Kpuele pocta ynciaeHHOCTH nmonyisuuu. KpuBble BRIKUBaHUS.
Perynsanus yucneHHOCTH TOMYMSINAN: POAb (PAKTOPOB, 3aBUCSIIMX U HE 3aBUCAIIUX OT
MJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BuaoB (1- u K-ctparerun).

[TonsTue 00 »KoJOrMYecKodl HuIIe BHIa. MectoobuTanue. MHOromMepHas MOENb
skonorndeckoit HumM Jk.J. XaTtunHcoHa. Pa3Mepbl IKOJOTHYECKOM  HHIIW.
[ToTeHIManbHas U peaTN30BaAHHAS HUIIIU.

Bun kak cucrtema nomynsuuii. Apeanbl BUAOB. BHABI M UX KU3HEHHBIC CTPATCTHU.
3aKOHOMEPHOCTH TIOBEIEHUS M MUIpallMi KHUBOTHBIX. bHoJOTHYecKHe WHBAa3UU

Yy>KEPOJHBIX BUIOB

7.4

CoobmectBa opranu3MoB. bruoneno3 u ero crpykrypa. CBs3u MEXKIy OpraHM3MaMH B
Ouomenoze. Dkocucrema Kak oTkpeitas cuctema (A.Jlx. Tenciam). PyHnkumoHambHBIC
OJIOKH OpPraHu3MOB B  DKOCUCTEME: TMPOAYIEHThl, KOHCYMEHTBI, PEIAYIEHTHI.
Tpoduueckue ypoHu. Tpoduueckue 1enu U cetu. AOHOTHYECKHE OJIOKH HKOCHCTEM.
[TouBb! 1 UiIbl B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U [IOTOK SHEPIUU B IKOCUCTEME.

OcHoBHblE 1I0Ka3aTeM IKocucTeMbl. buomacca u  npoaykuus. IKOJIOIMUECKHE

nupamMuJabl HUCCI, OHMOMAaCCHI U DHCPTHUU.
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HampaBnennesie 3aKOHOMEPHBIE CMEHBI COo00meCTB — Cykueccud. llepBuuHble M
BTOPUYHBIE CYKLIECCUM M HMX IPUYMHBI. AHTPOIIOTEHHbIE BO3JEHCTBHUA HA CYKLIECCHUU.
KnumakcHoe cooOmectBo. buopaznooOpasue U MoNHOTa KPyroBOpoTa BEIIECTB — OCHOBA
YCTOWYHBOCTH COOOLIECTB.

[TpuponHbie 3KOCHCTEMBI. AHTPOIIONEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOLICHO3.
Pazinuus Mexy aHTpOIIOTEHHBIMU U IIPUPOIHBIMH KOCUCTEMAaMH.

Ypb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u dayna.
CuHaHTponu3auusi TOpoAcKoi (ayHbl. buonornueckoe W XO3SHCTBEHHOE 3HAUYEHUE
arpo’KoOCHCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX
B3aUMOJACHCTBUI OPraHU3MOB B S3KOCHUCTEMAX.

[lepeHoc oHepruM U BEIIECTB MEXAY CMEXKHBIMH 3JKOCHUCTEMaMH. YCTOHYHMBOCTb
OPraHU3MOB, NOMYJIMA M KOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPONOI€HHBIX

BO3/IeHCTBUN

7.5

buocdepa — obmennanerapHas o6onouka 3eMiH, I7ie CYIECTBYET WM CYIIECTBOBala
*u3nb. Yuenue B.M. Bepnuajackoro o Ouochepe. Obnactu OGmochepsl u e€ coCTas.
Kupoe BemecTBo Guocdeps u ero QPyHKIUN.

3aKOHOMEPHOCTH CyIIecTBOBaHHs Onochepsl. OcobeHHOCTH OHochepsl Kak rio0aabHOit
sKocucTeMbl. JluHaMHuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BelIECTB U
OuoreoXxuMHUECKUEe UKJIBI (Yrilepojia, a3ora). PurMuuHoCTh siBjIeHUN B Ouochepe.
3onanpHOCTH Onochepsnl. [lonsTre o 6Guome. OCHOBHBIC OMOMBI CYIIN: TYHJIpa, XBOWHBIC
Jeca, CMelIaHHbIe U IIUPOKOJIUCTBEHHBIE Jleca, CTEMH, CABAaHHbBI, TYCTHIHU, TPOITHUECKHE
jeca, BbICOKOrophsi. Kimmmar, pacturenbHbIi U 5KHBOTHBIH MUpP OMOMOB CYIIIN.
Ctpykrypa © (YHKIHUS SJKHBBIX CHCTEM, OIIEHKa HX PpECypCHOrOo MOTEHIHaza u

o6uochepHbIx GpyHKIUN

7.6

DKOJIOTUYECCKUE KPU3UChI W WX TpuunHbL. Bo3zaciictBue uenoBeka Ha Ouocdepy.
3arpsa3HeHue BO3AYLIHON cpenbl. OXpaHa BO3yxa. 3arpsisHeHUE BOAHOU cpenpl. OXpaHa
BOAHBIX pecypcoB. Paspymienne mousel. OxpaHa NMOYBEHHBIX pecypcoB. M3MmeHeHHe
KJIMMaTa.

AHTpOTIOTEHHOE  BO3/ICHCTBME Ha PpacTUTENbHbII W JKUBOTHBIH Mup. OxpaHa
pPacTUTENBHOTO U XUBOTHOTO MHpa. OCHOBHBIE NIPUHIUIBI OXpaHbl IpHpoabl. KpacHble
KHUTH. Ocobo oxpansiemble npuponassie tepputropun (OOIIT). boranudeckue cagsl u
300JIOTHYECKUE TTAPKHU.

OcCHOBHBIE TPUHIIUIBI YCTOWYUBOTO Pa3BUTHSI UEJIOBEUECTBA U MPHUPO/IbL. ParmoHansHoe

PUPOJOIIOIB30BAHUE M COXPAHECHUE OMOJIOTHUYECKOr0 Pa3Hoo0pa3us 3eMiu
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA
 buonorus. buonoruueckue cucremsl u mporeccsr; 10 kmace. yray0iennoe
ooyuenne Tepemon A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA »

bronorus. buonorudeckue cuctemMsl U Iporecchl; 11 kimace. yriayoieHHoe

obyuenue Tepemon A.B., IletpocoBa P.A. OOG1iecTBO ¢ orpaHHYCHHOI

oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI UIAA YUUTEJIA

[Taceunuk B.B. u ap. buonorus. 10—11 k1. Merogudeckoe rmocodue. bazoBsrit
YPOBEHb — mpuUMep padbodeii mporpaMMbl, METOIUYECKAC PEKOMCHAIIUY 110
OpraHU3allii YPOKOB, pEKOMEHAaIuu 110 padote ¢ IDY

buonorus. [loypounsie pazpadotku. 10—11 knaccel. ba3zoBbiii ypoBeHb —

KOHCIICKTBI YPOKOB, CUCHApUHU, MECTOINICCKHUC HpI/IéMBI

HOP U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/ - bubnnoreka [IOK (mmdpoBoro o6pazoBaTeibHOTO
KOHTCHTA)

http://school-collection.edu.ru/ - Equnas koynexius UppoBbIX
00pa3oBaTeNbHBIX PECYPCOB

https://myschool.edu.ru/ - l'ocynapcTeenHas nudpoBas o0pazoBaTesibHas

mnardopma «Most koA
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