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MNOACHUTEJIBHAS 3AIIMCKA

ITporpamMma 1o ydeOHOMy mpenmetry “buonorus” (manee - Ouosorus) Ha
ypOBHE cpeaHero oobiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanum»,
®I'OC COO, Konnenuuu mnpenonaBanus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHM (eepaabHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYuebnbiii npeamer «buosorus» yrinyon€HHoro ypous uzydenus (10-11
KJIacChl) SIBIISICTCS OJHUM M3 KOMIIOHCHTOB TpeAMETHOW obnactu «EcTecTBeHHO-
HayuyHble mpeaMers». CormacHo monoxkeHusm OI'OC COO mpodunbHbIe
yueOHbIe IpeaMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennan  oOydeHUsT Ha YPOBHE CpEAHEro oOImero oOpa3oBaHUS W
IpU3BaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOILIMM, CPEIHUM
o01IKM, cpeHUM MPodeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE pelIeHne 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/a4y, CBS3aHHBIX C MpoQopueHTalMeld O00yYaroluXCcsi U CTUMYJIHPOBAHUEM
UHTEpECa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HaHHWS, CBA3aHHOTO C OMOJIOTHEH,
MEIMIMHON, SKOJIOTUEHN, ICUXOJIOTUEHN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma mo yudeOHOMY mnpenMmery ' buonorug’ maéT MPEACTaBICHHE O
HeMu M 3ajadax H3ydeHusi ydyeOHoro mpenmera «buonorus» Ha yriyOJ€HHOM
ypOBHE, orpeensieT 00s3arebHoe (MHBAPUAHTHOE) MPEIMETHOE COJICPKAHUE, €TO
CTPYKTYPUPOBAHHME TIO pa3fenaM Uu TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mno Ouonoruu
peanu30oBaH MPUHILMI MPEEMCTBEHHOCTH C HW3Y4Y€HUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojarogapss 4eMy MpOCMaTpUBaeTCs
HANPABJICHHOCTh HA  TMOCJEAYIOIMIEe pPa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OpHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS, MPEJICTABICHUN O 3I0pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOTO0 OTHOIICHUS K OKpyXaromeu mnpupoaHo cpene. B
nporpaMmMe Mo OMOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4€OHOTrO MpeaMera
«buomorusi» B peamusarnuu  TpedoBanun DPIOC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M MpPEJAMETHBIM pe3yJbTaTaM OO0ydYeHHUS U B
(GOpMHpPOBAaHMK  OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOW  JI€SITEIbHOCTH
00yyYarommxcsi MO0 OCBOCHUIO COJIEpKaHUSI OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpPEeAHET0 00111eT0 00pa30BaHUs.

VYyebnniii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3zoBaHus
3aBepiiaeT OuoJIorMueckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHre U yriayOseHue 3HaHMM oOydarolMxcsi O JKMBOM HpPUPOJIE, OCHOBAX
MOJIEKYJIIDHOM W KJIETOYHOW OMOJOTMH, SMOPHOJIOTUM U OHOJOTHUU Pa3BUTHS,
TFE€HETHKHU, CENEKIMU, OMOTEXHOJOTHH, SBOIIOLMOHHOTO YUYEHHUS U HKOJIOTHH.

N3yuenune yueOHOro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIHEAYIOLIEMY MOIYyYEHHUIO
Ouosjormyeckoro  oOpa3oBaHHMs B By3aX W OpraHU3alUsIX  CPEIHETrO
npodeccroHanbHOr0 00pa3zoBaHus. OCHOBY €ro CoAepk aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TMIOJYYCHHBIX TP H3YYEHHUH  OOydYaIOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10-11 knaccax 3Tv 3HaHWS TOJNYYarOT pa3BuTHE. Tak,
pactIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME uYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YyUYEHUU
bu3KKM, XUMHUH, reorpaduy 1 MaTEMATUKH.

CrpykTypa mporpammbl MO Y4e€OHOMY NpEAMETY ' BHOJIOTHS W OTpakaer
CHUCTEMHO-YPOBHEBBI U SBOJIOUMOHHBIN MOJAXOAbl K H3YYEHHIO OWOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, HBOJIIOIMU OPraHUYECKOro MHUpa Ha 3eMIle,
COXpaHEHHs OHMOJIOTHYEeCKOro paszHooOpasus miaHeTsl. Tak, B 10 xkmacce
U3y4al0TCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OUOJIOrMH Pa3BUTHUS, TEHETHUKU M CEJEKIUU, OMOTEXHOJOTUU M CUHTETHYECKON
OMOJIOTHH, AKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THH,
aHaromuu, Qusnonorun uenoBeka. B 11 kiacce wu3ydarorcss 3BOJIIOLMOHHOE
y4eHUE, OCHOBBI KOJIOTUU U y4eHHUe 0 Ouocdepe.

VYuebnnii mpeamer  «buonorus» mpuszBaH  00€CIEUNTh  OCBOCHHUE
oOyJaroluMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHLIUIIOB U MPaBUIL,
JIeXKAIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUI O
CTPOEHHH, MHOT000pa3MM M OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMyJsIuH,
OMOLIEH03a, SKOCUCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCIIEJIOBAHUSIX B OMOJIOTUH, MIPUKIIAIHBIX aClleKTax OMOJOTHYeCcKUX 3HaHuM. Jlis
pa3BUTHS W TOJJIEPKaHUS HMHTEpeca OOydaroIuxcsa K OHOJIOTMM Hapsiay Cco
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOrO0 MaTepuaa B COJEPKAHUHM IPOrPAMMBbI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHE CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WM MHOW 0OJacTu OWOJIOTHUH, BKIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B pellICHNE BaXKHEUIITNX OMOJIOTMUYECKUX U 3KOJOTHYECKUX MTPOOIIEM.



Lens u3yuenus yueOHOTO npeamera «buonorus» Ha yriyOinEHHOM ypOBHE —
OBJIaJIcHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allud KUBBIX CHCTEM pa3HOTO paHra U MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUSA B (D)OPMUPOBAHMM MHTEpECA K ONPEAETIEHHON 00JacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOODPY
y4eOHOTO 3aBEeICHUS JIJIsl TPOI0JKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHusl.

JocTwxenue 1enu wu3ydeHuss ydeOHoro mipeamera «buosorus» Ha
yIIIyOJIEHHOM YPOBHE 00€CIEUUBAETCS PEIICHUEM CIIEYIONINX 3a/1ay:

OCBOCHHE O0YYaIONUMHUCA CUCTEMbI OMOJIOTHUECKUX 3HAHHWHA. 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHHM, MHOTOOOpa3MH M OCOOCHHOCTAX OHOJOTMYECKUX CHUCTeM (KIIeTKa,
OpraHM3M, IMONYJIAINsA, B, ONOTeoIeHO3, Onocdepa); O BEIAAFOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcsi C METOJAaMH TO3HAHUSl KUBOM MPUPOJIBIL:
UCCIICIOBATCILCKUMHE ~ METOJaMU  OWOJIOTHYECKUX HayK (MOJIGKYJSApHOW W
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUH ¥ OMOJIOTHH PAa3BUTHS, TCHETUKU U CEJICKIIUH,
OMOTCXHOJIOTMM W CHHTETUYCCKOW OWOJIOTMH, TAJICOHTOJIOTHH, DKOJIOTHH);
METOJIaMH CaMOCTOSITEIHbHOTO TIPOBEJECHUS OHOJIOTHUECKUX HCCIEOBAaHUN B
nabopatopun u B npupone (HaOmromeHWE, HM3MEPEHHUE, OKCIIEPHMEHT,
MO/ICITMPOBAHME);

OBJaJCHUE OOYYaIOIIMMUCS YMEHUSIMHU. CaMOCTOSITEJIbHO  HAXOJUTh,
aHAM3UPOBATh M WCIIOJIH30BaTh OHMOJOTUYECKYI0 WH(OOPMAIUIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN, YCTaHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-PKOHOMUYECKUMH U  SKOJOTUYECKUMHU
npoOjieMaMHu 4YeJIOBEUECTBA, OIIEHWBATh IOCJIEACTBUS CBOCH NESATEIHHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYKAIOIMUX  JIIOAeH; OOOCHOBBIBAaTH M COOJIOJATH  MEpPHI
npoduakTUK WHGEKITMOHHBIX 3a00JE€BaHU, TIpaBWIa MOBEJACHUS B TIPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYAHHBIX
CUTyallUsIX TMPHUPOJHOTO M TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00yYarONIMXCsl MHTEIUICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEN
B IpoIlecCCe 3HAKOMCTBA C BBIJIAIOIMIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCTIEIOBAHUSIMU B OWOJIOTMH, pellaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTHEeH
OMOJIOTMYECKOTO HCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATLHBIX
WCCJICIOBAHUM, PEIICHHs] OMOJOTHYECKUX 3a7a4, MOJACIUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYarOmMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJICTbHBIM €€ 00bEeKTaM U SBJICHHIM; (hOPMUPOBAHHUE IKOJIOTUIECCKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIIOBEICHUS B IMPUPOJIEC;
WHTETPAIlUN €CTeCTBCHHO-HAYYHbBIX 3HAaHUH,

npuoOpeTeHre  OO0ydYaloIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBEHOM
HPUPOAOIOIL30BaHUN (COOJIOICHHE TPaBWJ TOBEACHUS B MPUPOJC, OXPaHBI
BHUJIOB, 9KOCHCTEM, Ornocdepsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 3JI0POBbS
OKpyxarommx Jioxed  (coOmomeHuss Mep npodHIakTHKH — 3a00JIeBaHHUHU,
obOecrieueHne OE30TACHOCTH JKMU3HEACSITEILHOCTH B YPE3BBIYAMHBIX CHTYAIIHASIX
OPUPOAHOTO W  TEXHOICHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHHUS
OMOJIOTMYECKUX 3HAHUH U YMCHHIA B TOBCETHEBHOM JKHU3HH;

CO37JaHUE  YCIIOBUHM  JUII  OCO3HAHHOTO  BbIOOpa  OOYYArOIIMMHCS
VHINBUTy aJIbHOU oOpasoBaTeabHON TPAaeKTOPHH, crocoOCTBYIOIIEH
NoCIIeyIoeMy Tpo(ecCHOHATFHOMY CaMOOIIPECICHHIO, B COOTBETCTBUHM C
WHMBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

OO1iee unMcIo 4acoB, OTBEACHHBIX Ha W3YyYCHHE OMOJIOTHUH Ha YIriTyOJIeHHOM
YpOBHE CpeaHero oobmiero oopasosanus, cocrabiser 204 gaca: B 10 kimacce — 102
yaca (3 uaca B Hezemio), B 11 kimacce — 102 yaca (3 yaca B Hezelno).

Ot6op opraHuM3arOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJIOTHH
OCYIIECTBIISIETCS C Y4ETOM CHECIM(PHUKU €ro COACpKaHHWs M HaNpaBICHHOCTH Ha
NPOJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMsI B OpPraHM3aIUsAX  CPETHETO
pOo(heCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.

OO0s13aTENIbHBIM YCIOBHEM MPU 00yYEHNUU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPATOPHBIX M TpaKTUYeCKUx padbor. Takke ydactue
o0yJaromuxcsi B BBITIOJHEHUHN MPOCKTHBIX M Y4eOHO-HUCCIIEIOBATEILCKUX padoT,
TEMaTHKa KOTOPBIX OMpEIEISICTCS YYUTEJIeM Ha OCHOBE  HMEIOIIHUXCS
MaTePHATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXXAHME OBYYEHUA
10 KJIACC

Conepxxanue mporpamMMsbl, BBIIEIECHHOE KYpCcu8oM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHoU utoropoi arrectanuu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemenHass OMOJIOTHS — KOMITJIEKCHasl Hayka. KpaTkast HCTOpust pa3BUTHS
owosoruu.  buojornueckue HaykKM W H3ydyaeMble ~HUMH  TPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE M TOUCKOBBIE HAy4YHbIC HCCIECAOBAHUS B
OMoJIOTHH.

3HavyeHue OMojgorHM B (DOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUE OHUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJIbI.

JdemoncTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, . 1. Meunukos, H.
N. BaBunog, H. B. Tumodees-Pecorckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJIOTMM C JIpYrUMU Haykamu», «Cucrema
OMOJIOTMUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U UX H3y4YeHHE

JKuBbie cuCTEMBl Kak mOpeaMeT wu3ydeHuss Ouosioruu. CBOWMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M ILEJIOCTHOCTD,
CJI0KHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU oOpraHu3allid KUBBIX CHCTEM. MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISIHUOHHO-BUIOBOM, IKOCHUCTEMHBIN
(OmoreoneHoTHuecKuii), OuochepHbIit. I[Iporecchl, MPOUCXOMANIUE B KHBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH JXKUBOTO. JKW3HB Kak (opMa CYIIECTBOBAHUS
Martepud. Hayku, n3ydaromme )KMBbI€ CUCTEMBI Ha Pa3HbIX YPOBHSIX OpPTaHU3AIUU.

N3ydenune xuBBIX cucteM. MeToasl Ouonornueckoi Hayku. HaOmronenwue,
M3MEpPEHHE, SKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [lonsaTre o 3aBUCUMON U
HE3aBUCHUMOW mniepemeHHOM. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3z6poc B Owuonornmueckux maHHbBIX. OIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaXXEHUA pe3yJibTaTOB JKcrnepuMeHTa. I[loHsTue
CTAaTUCTUYECKOTO TECTA.

JdemoncTpauun



Tabmuubr u cxembl: «OCHOBHBbIE TPHU3HAKU KU3HU», «buonorndeckue
cuctemMb», «CBOWCTBa KHUBOM MaTepuu», <«YPOBHM OpPraHU3alMU >KUBOU
npupoasl», «CTpOEHUE KUBOTHOM KIETKU», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YEJIOBEYECKOro opraHumzma», «buoreonenos», «buocdepa», «Meroasl
V3Y4YE€HUS )KUBOU IPUPOJIBI».

O6opynoBanue:  jmaboparopHoe  oOopydoBaHuUE  JJig  MPOBEACHUS
HaAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHWE pAa3IUYHBIX METOAOB IPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QuHUIA >KuBoro. Vcropus
oTKphITUs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Kiierounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMECHHON KJICTOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH.  MHUKPOCKOIUS,
xpoMmarorpadus, 3ekTpodopes, METoJl MEUYEHBIX aToMOB, AuddepeHInanbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKCUpo8anHvIX
K1emoK. DIEKTpOHHAasi MUKpockonus. Kongoxanouas muxpockonus. Bumanvroe
(npuorcusnennoe) uzyuenue Kiemox.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKON», «JIEKTPOHHBIA MHKPOCKOID?,
«Hcropus pazBUTHS METOAOB MUKPOCKOITUU.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTepUATIbHBIX KJIETOK.

IIpakTuueckas padora «l3ydyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomatorpadus, snexrpodope3, aAuPPepeHIUATBPHOES EHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3amnus KJIeTKH

XUMHAYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPODIEMEHTHI.
Bonma m e€ posp Kak pacTBOpUTEINs], pearcHTra, y4acTue B CTPYKTYPUPOBAHHH
KJIETKH, TETUIOPETYISIuU. MuHepanbHbIe BEIIECTBA KJICTKH, MX OHUOJIOTHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckre BelleCTBAa KIETKUA. buonormyeckue mnonaumepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OekoBOW Mojekynbl. [lepBuunas
CTpYKTypa Oenka, mHentujHasi CBA3b. BTopuuHas, TpeTU4Has, 4YETBEPTUUHAs
cTpykTypel. JleHatypamus. CpoiictBa OenkoB. Kiaccudukarums  O€IKOB.
buonoruueckue Gpynkiuu 0enkoB. [lpuonsi.



VYriieBoabl. MOHOCaxapu/pl, UCaxapyibl, OJIMIOCAXapHUIbl U MOJIHCAXAPUIBI.
O6mmit mmaH cTpoeHMss W (UBMKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorunyeckue GyHKIMH YIIIEBOJOB.

Jlununer. 'mapodunbHO-TUAPOPOOHBIE cBOMcTBa. Kitaccudukanus 1unuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, CTepounbl. buonormdeckue ¢GyHKINAN
aunuaoB. OOmme CBONCTBAa OMOIOTMUYECKIX MEMOpaH — TEeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CrtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpr. lpuanun xommuiemenTtapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaeHue u ononorundeckue ¢pynkmuu JIHK.
Bunel PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckue pynkun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kinetke. /lpyeue mnyxneosuompugpocgpamovr (HT®D). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKy.

CtpykTypHast OUMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooeruposarnue
CMpYKmypol U QYHKYUll OUOMONEKY U UX KOMniekcos. Komnvromepnuitl ouzatin u
opeaHudecKull cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHALO208.

JdeMoHCcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
®. Coanrep, C. Ilpy3unep.

Juarpammel:  «Pacrpenenenue XUMHUYECKMX JJIEMEHTOB B HEXKHMBOHU
npupoze», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE™.

Tabmuubr u cxembl: «lleproguyeckass TadiaMIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJBI», «BemecTtBa B coctaBe OpraHu3moB», «CtpoeHue
MOJIEKYJIbI Oenika», «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHUE MOJIEKYII
yraeBoAoB», «CTpoeHHe MOJEKyd JIMNHUI0B», «HyKIEeHHOBBIE KHCIOTBI»,
«Ctpoenue monekyiabl ATO».

O6opynoBanue: XUMHUYECKas MocyAa U 000py10BaHHE.

JladbopaTopHasi padora «O0HapykeHHE OCJIIKOB C MTOMOIIBI0 KAYECTBEHHBIX
peaKuii».

JlabopaTtopnass  paGora  «lccienoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue U PYHKINH KJIETKH

Tunel KIETOK: JyKapuOTHYeCKass W mpokapuotuyeckad. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BaHMS KIICTKH.



CrpoeHue mpokapruoTHIECKOM KieTku. KitleTrouHas cTeHKa OakTepuil U apXeil.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHONW U aBTOTPO(HON MNPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 pojib IPOKapHUoOT B OMOLIEHO3AX.

Crpoenue 151 (YHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKH.
[TnazmaTudeckass MemOpana (mumasmanemma). CTpyKTypa — IDIa3MaTHYECKOU
MeMOpanbl. TpaHcropT BelecTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas mauddysus), akTUBHBIA (MEPBUYHBIA U BTOPHUYHBIN
aKTUBHBIA TpaHcropt). [lomymponumaemMocts MemOpanbl. Paborta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa u QyHKIIHM KJIETOYHON CTEHKH PACTEHHM, TPHOOB.

Huromna3ma. [uro3oins. [{utockener. [IBmxeHune uurorasmel. Opranou bl
kinetku. OnHoMeMOpaHHbIE OPraHoubl KJIETKU: JHJIOIUIa3MaTHYecKash CeTh
(OIIC), ammapat ['oybku, TH30COMBI, UX CTPOCHHE W (QYHKIUU. B3anMOCBsI3b
OJTHOMEMOpPaHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CuHTE3
KJICTOYHBIX ~ MeMOpaH. [mankwii  (arpaHysspHBIA)  SHAOIUIA3MATHUCCKHN
petukynym. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosn pacturenbHbIX KieToK. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABl  KJIETKHA:  MHUTOXOHAPHWH,  IUIACTH]BI.
Ipoucxooicoenue mumoxonoputl u niacmuo. Cumbuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre W (pyHKIMM MHUTOXOHIpHH W 1actui. [lepBudHbIe,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTUABI  (POTOCHMHTE3UPYIOUIUX  DYKAPHOT.
XJIOpOIIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUN.

HememOpanubie opranouspl kietku CtpoeHue W (GyHKIMM HeMeMOpaHHBIX
OpraHoOMJI0B KJIETKH. PuGocompl. IIpomesicymounvie Qunamenmsi.
MukpodunamMeHTsl. Axkmunogvle Muxpoguramenmol. MbIIIEUHBIE  KIETKH.
Axmunosvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHue U JBHKEHHE JKTYTUKOB M pecHUYeK. MUKpoTpyOouku
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpuKkc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpOMOCOM B HWHTephazHOM snpe. Iyxpomamur u cemepoxpomamur. benxu
XpOMaTuHa — TUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Hoepmbiil
mpauncnopm.

Kiterounsle BkimtoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpanuu



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

Tabmuupl U cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTku», «CTpoeHue
KUBOTHOW  KJETKH», «CTpO€HME  pPaCTUTEIbHOM  KIeTKH», «CTpoeHue
MUTOXOHAPUN», «A1p0», «CTpoeHnE NPOKAPUOTHIECKON KIETKUY.

OO6opymoBaHHe. CBETOBOW MHUKPOCKON, MHUKPOMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopHass padora «l3ydyeHue CTpOEHHsS KIETOK pas3IMYHbIX
OPTraHUu3MOB».

IIpakTnyeckas padora «l3ydyeHne cBOKWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass paGora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnyeckass  padora  «l3ydyeHue  JBWKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIIETKAX.

Tema 6. O0MeH BenlecTB U NMpeBpPallleHle JHEPTUH B KJIeTKe

AccUMUITALINAS ¥ TUCCUMIIISIIHS — JIB€ CTOPOHBI MeTabonmu3Ma. Tumnsl oomMeHa
BEIIECTB. aBTOTPOQHBIA W TreTepoTpodHBIA. YdacThe KUCIOpOAa B OOMEHHBIX
mpoleccax. OJHepreTmueckoe obOecrnieueHre KiIeTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OCJIKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHBIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KiIeTKe. {DOTOCUHTES.
AHokcucenHblll U oKcuceHHbl omocunme3 y obaxkmepuil. Ceemocobuparowue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CreroBast u TemHoBas (a3el. Domoovixanue, Cz., Ca. u CAM-munul
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BinsHHe pa3audHbIX (DAKTOPOB
Ha CKOPOCTh (hoTocHHTE3a. 3HaUeHNE (DOTOCHHTE3A.

XEeMOCHUHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB!
HUTpUGUIUpPYIOIIKE OaKTepuH, Kelne300aKTepuu, CcepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

Ana’pobnbie opranusmbl. Buabl Opoxxenus. IIpomykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIC3HEH.

AspoOHBIC OpraHu3MBblI. Oransl JSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKOIN3 — OECKUCIOPOAHOE PACIICINIEHUE TIIFOKO3bI.

buonornueckoe okucCIeHHUE, WIK KIETOYHOE JAbIXaHUE. PO MUTOXOHIpUIA B
npoleccax ouonoruyeckoro okucienus. [ukmmueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



AT®: paboma npomonnoi ATD-cunmaszwei. [lpeumyiectBa a’poOHOrO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. D(PGHEeKTUBHOCTh SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanuu

[Hoprpetsr: k. [lpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabauier U cxembl: «POTOCHHTE3», «DHEPreTHUSCKU 00MeH», «bruocunTes
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnass  paGora «lI3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMIJIa3bl WITH KaTaiasbl)».

JladbopaTopHasi pabora «l3yuenue (QepMEHTATUBHOrO paCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX.

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas paGora «CpaBHeHUE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HacaencrBennasi uHpopManus u peajgu3anus eé B KIeTKe

Peakuuu matpuunoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacaeACTBEeHHOM mHGoOpMalnuu. | eHeTnuecKuii
KOJ, €ro cBoWcTBa. TpaHckpunuus — wmaTtpuuHbii cuHTe3 PHK. IlpuHmmursr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aAHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpaucmsiuust u e€ sransl. Yuactue TpancnopTHeix PHK B 6uocuntese Genka.
VYcnosus O6uocunrte3a Oenka. KomupoBanume amuHokucior. Ponb pubocom B
onocuHTe3e OerKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Peryisiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
orepoHa (®D. XKako06, XK. MaHo). MonexynapHvle Mexanuzmvl IKCAPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomoel 2enog. Perynsaius 0OMEHHBIX
npoleccoB B kieTke. Kietounsiii romeocras.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTaTHBIE Mmapa3uThl. CTpoeHUE
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaroB. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyusi, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBanusi dyenoBeka, UBOTHBIX, pactenuid. CIIN/, COVID-
19, cormanbHbBIC U METUITUHCKHUE TPOOJICMBI.

Buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYPHbIX OUonocuyeckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune.
Ipoepammupyemvie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konsuos, /. . IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenka», «I'eHeTHYeckuili ko», «Bupyco»,
«bakrepuodaru».

IIpakTnueckas padora «Co3iaHre MOJIENIA BUPYCa».

Tema 8. )KusHeHHBIH UK KJIETKH

Knerounséi 1wk, ero mnepwonbl W perynsius. WHTEpdaza u  MUTO3.
OcobeHHOCTH mMpolieccoB, MpoTekawmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecwmHTeTMYecKUit  (IIOCTMUTOTHYECKHI),  CHHTCTHUCCKHA |
HNOCTCUHTETHYCCKUH (TPEMUTOTHYCCKHUI) MIEPHOIbI HHTEP(]A3HI.

Martpuunsiii cunte3 JHK — pernmukanus. [Ipunuunel perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTHIl. JIUIUIOMIHBIA W
raruiouJHbeIi  HabOpel  XpoMocoM. ['oMonorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkm — wmuto3. CTaauu MHUTO3a MU MNPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosiormdyeckoe 3HaueHue
MUTO3a.

Perynsuus muroTtmyeckoro uukia kietku. [Iporpammupyemasi kjieTodHas
rudeb — afornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. <«l{ugposas
K1emKa» — OuouHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIH IUKI KIETKU», «Muto3», «CTpoeHue
xpomocom», «Perumkanus [JHK>.

O6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIIpenaparbl: «KMuUTO3 B KIIETKaxX
KOpEUIKA JTyKa».

JladbopaTopnasi  paGora  «l3ydyeHnWe  XpOoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax».

JlabopaTopHnas paGora «Ha0ntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
ayka (Ha TOTOBBIX MUKpOIIpENaparax)».

Tema 9. CTpoeHue u (PyHKIMH OPraHNU3MOB

buonoruyeckoe pa3zHooOpasue OpTraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEGHHMSI M JKM3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHWAbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOrO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaresbHas,
MOKPOBHAsI, TMPOBOJsIIASA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
GyHKIMN 1 PacTONOKEeHUS TKaHEH B opraHax pacTEeHUM.

TkaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KUBOTHBIX TKAHEH: DIUTEIIMAJIbHAS,
COCIMHUTENIbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacnoJIOKEHUSI TKAHEW B OpraHax »KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUHBIX KMBOTHBIX. HapyHblii MU BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COCUHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB.  JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB!
aME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTIOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA!
MbImieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIVIEKHACIOrO Ta3a H
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHue XMBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKIIETOYHOE NHUIIEBapeHHe. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [lumieBaputenpHble kene3bl. [luieBapurtenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuid. JIpixanue sxuBoTHBIX. J(uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. J[pIxarenbHas IMOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKMX ITO3BOHOYHBIX YKUBOTHBIX.
JlprxaTenpHas cucTeMa 4esioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MIIeKOTUTaronuX. Perysiius aprxanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMbI PACTEHHUM.
TpancnopT BemecTB y JKHUBOTHBIX. KpoBeHOCHass cucrema M €€ Oprasbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepie,
KPOBEHOCHBIC COCYAbl M KpOBb. Kpyru KpoBoOOpamieHus. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u e€ peryJsisanus.

Beigenenue y opranu3MoB. Beinenenue y pacteHuil. Beimenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. @OuiabTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXaHWU3MbI PaOOTHI OPTaHOB BBIICIICHUSI.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIAECIUTENBHON cucTeMaMu. Boelenenue y



MMO3BOHOYHBIX JKMBOTHBIX M uelioBeka. Ilouku. CTpoeHre M (yHKIIMOHUPOBAHUE
He(pona. OGpazoBaHuE MOYH Y UeJIOBEKa.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M UUCTHl MPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX pPAaCTEHUHU.
Kytukyna. CpencrBa macCUBHOM M XUMUUECKOM 3aIIUThl. DUTOHITHIBI.

3amuTa y MHOTOKJIETOYHBIX >KHMBOTHBIX. IIOKpOBBI M MX NPOU3BOJHBIC.
3ammTa opranu3Ma ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. Bpoxa€HHBIA W NpUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopust KIOHaIbHO-ceniekTuBHOr0 mMmmyHutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHbIe OTBETHI OpraHUu3MOB. Poiib BpOKAEHHOTO
UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

PaznpaxxumocTs u  peryjsiiMsi |y OpraHu3moB. Paznmpaxkumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3gpaxuMocTs ©  peryysigusa  y
pactenuid. PocToBbIE BEIECTBA U X 3HAYECHHE.

HepBHast cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENbI. JBOJIOIIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI
y KMBOTHBIX. OTIENbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexTopHas myra. be3yciioBHbBIE U YCIOBHBIC PEIICKCHI.

['yMopanibHast peryisainus M 3HIOKPUHHAST CUCTEMA KMBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cHCTEMa.

JdemoHcTpanun

[Toptper: U. 11. [1aBnos.

Tabmuier u cxeMbl: «OIHOKJIETOUYHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocnu», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PAaCTCHHI»,
«CHucTeMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», <«BHyTpeHHEe CTpoeHue
HaceKoMbIX», «TkaHm pacteHmii», «KopHeBbie cUCTEMBI», «CTPOCHHE CTEOIIS»,
«CTpoeHHME JMCTOBOM IUIACTUHKW», «TKaHU KXHUBOTHBIX», «CKEJIET 4eIOBEKa»,
«[IumeBaputenbHas cucrema», <«KpoBeHOcHass cucTteMma», «JlpIxarenbHas
CHCTEMa», «HepBHas cCHUCTEMa», «Koxa», «MpIIeuHast CHUCTEMa»,
«BplaenurenbHas CHCTEMa», «JHAOKPUHHAsA cuUcTeMa», «CTpOECHHE MBIIIIbI»,
«AMMyHHUTET, «Ku1e4HonoiaoCcTHBIE, «CxemMa  mOuTaHusg pacTEeHHUI»,
«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THJIPHI»,
«CtpoeHue maHapun», «BHyTpeHHEE CTpPO€HHE MTOXKIAECBOro 4epBa», «HepBHasd
cuctema pbeio», «HepBHas  cucrema narymku», «HepBHas  cuctema
npecMmbikaromuxcsa»,  «HepBuas  cucrema  nTun», «HepBHas — cucrema
MJIEKOMMTAIOMNX», «HepBHas cuctema denoBeka», «Pedekc.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl OJIHOKJIETOYHBIX
OpraHu3MOB, MHKpPOINpENAapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, UTIJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX PAcTEeHUM, repdapuu
pacTeHUil pa3HbIX OTHAEJOB, BJIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHuE AJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaiia U 0elIKoB Mo AecTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIEIN I'OJIOBHOIO MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEel pacCTeHUII».

JlaGopaTopHasi pabora «l3ydyeHue TKaHEe >KUBOTHBIX .

JlabopaTopHasi padora «l/3yueHrne OpraHoB BETKOBOTO PACTEHHUSI».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPTraHNU3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB. Oecrionioe (BKJIIOYAsi BET€TATHBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs. [OYKOBaHHE, CHOPYJISALUA,
dbparMenTanusi, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBbie kineTku, win rametsl. Meno3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnnrosep. buosmorndecknii cMbIci
Melo3a W IOJIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpeazapospiieBoe pazButue. ['amerorenes y >kMBOTHBIX. [10710BbIE JKeIe3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. CriepMarorenes u ooreHe3. CTpoeHue
MIOJIOBBIX KIJIETOK.

OmnogoTBOpeHrne W 3IMOpPHOHAJIBHOE pa3BUTUE KHUBOTHBIX. (CrocoOb
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOIOSUU.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTeHE3a
KHUBOTHBIX (Ha mpumepe Jsarymku). [poGmenwe. Tumbl  apoOiieHHS.
Jemepmunupoeannoe u HedepmuHuposanmoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMHUTAIONMIUX. 3apOJBIIICBbIE JIMCTKU
(ractpyssnus). 3akiiagKa OpraHOB U TKaHEH W3 3apOJIBIIICBBIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTel pa3BHBAIOMIETOCS 3apojpimia (3MOpHOHANbHAS WHIYKIHUS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KaK  PE3yJibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BrnusiHue Ha 3>MOpPUOHANIBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpOB OKPYKAIOIIEH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTamMOpuoHanbHblil mepuoa. [Ipsmoe wu
HenpsMoe pas3BuThe. PaszButue ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYECHHE MPSMOr0 W HEMPSIMOIO



pPa3BUTHSA, UX PACHPOCTPAHECHHUE B MpUpoJe. THIbI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KUBOTHBIX U YyesoBeka. CTauu MoCTAIMOPUOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ametodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crop B Mpolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIMMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECroioro
pPa3sMHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAIbD», «Pa3MHOXEHHUE HBIJICHBI»,
«Pa3zMHOXeHUEe TUlIpe», «Meito3», «Xpomocombl», «l'ameroreHes», «CtpoeHue
SUICKIIETKH M crepMmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHeza», «lIpsmoe u
HENpsiMoe  pa3BuUTHE», «Pa3BuTHe MaNWCKOro xyka», «Pa3Burue capaHuu»,
«Pa3zBuTne nArymku», «J[BOMHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX PAaCTEHUN,
«CTpoeHHe CeMSH OHOIOJBHBIX U JBYJIOJIBHBIX pACTEHUI», «KU3HEHHBIN ITUKI
MOPCKOM KamycCTbl», <KU3HEHHBIN UK MXa», < KU3HEHHBIN [IUKII TAIIOPOTHUKA»,
«KM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpPMATO30U10B, MOJENb «LIMKII pa3BUTHS JIATY KA.

JlabopaTopHasi padora «l3yueHrue CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKPOIIpEnapaTax».

IIpakTnyeckas padora «BpIABICHHE MPU3HAKOB CXOJCTBA 3apPOIBIIIEH
MO3BOHOYHBIX )KUBOTHBIX .

JlabopaTopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopusi cTaHOBI€HHMS W pa3BUTHA TEHETUKH Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B PAa3BUTHHU
renetuku. Padoter H. K. Konbnora, H. Y. Basunosa, A. H. benosepckoro, I'. .
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATUBHBIC MPU3HAKU, JOMHUHAHTHBIM U PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH.  THOPUIOJOTUYECKHM,  IMTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BaBunoB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabmuiel 1 cxembl: «KMeTo/ bl TeHETHUKU», «CXeMbI CKPEIIUBaHUS.

JlabopaTopnass pabdora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX
VICCIICIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH
eAMHO00pa3us THOpUI0B MepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBanus. [ umore3a 4ucToTh TaMeT.

AHanuzupytomee ckpemnBanue. [[poMeKyToOuHbI XapakTep HACJIeI0BAHUS.
Pacmerienne npru3HakoB IpU HENTOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{utonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpPEIIMBAHUA.

CuermienHoe HacienoBanue rnpuszHakoB. Paborel T. Moprana. CuemsieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXAHU3M OIpeAeaeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOraMeTHBIA I0J. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIN aiulenu3M. B3anmMoAeiCTBUE HEaIJIEIbHBIX TI'E€HOB.
Kommniementapunocts. Dnuctas. [lonumepus.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIMM.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJICJICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiilf 1 BTOpoi 3akoHbl Menaens», «Tpertuid 3aKkoH
Mengens», «AHaIUM3UPYIOLIEE CKpeluBaHue», «HemomHoe ITOMHUHUPOBAHUEY,
«CrerieHHOe Haclie/IoBaHWe MPU3HAKOB Yy Jpo30duibl», «['eHeThka Imoa»,



«Kapuotun denoBeka», «Kapuworun nposzodmibr», «KapuoTum nOTHIBD,
«MHOXECTBEHHBIN ajutenn3mM», «B3anMoaeiicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS U paCHICIUICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUSA NPU3HAKOB, MOJEIb IS
JEMOHCTPALUM CLEIJICHHOI0 HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumna».

IIpakTuueckass padora «M3yueHuwe pe3ynabTaTOB  MOHOTHOPHUIHOTO
CKpELIMBaHUA y IPO30(PUIbI».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y IPO30(DUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeasl npu  (GopMUpOBaHUM (PEHOTHIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE INMPU3HAKU. Bubl
V3MEHUYMBOCTH. HEHACIIEICTBEHHAs U HACJICICTBEHHAS.

MoaudukanonHas u3MeHYMBOCTh. Ponb  cpenbl B GopMHpOBaHUU
MOJAU(PUKALUOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psin u BapuanuonHas kpuBas (B. Moranucen). CpoiicTBa Moau(HUKAIIMOHHOM
V3MEHUYHMBOCTH.

I'enoTunnueckas N3MEHYNBOCTh. CBOMCTBA T€HOTUINMMYECKONM U3MEHYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MeHYMBOCTb. Meio3 W TOJIOBOM MpoIEecC — OCHOBA
KOMOWHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbICE MyTaluuW. SnepHble U
HUATOIUIa3MaTHYeckue mytanuu. CoMaTUYeCKHUe M TMOJOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUS MyTanui. MyTareHel W WX BIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOT'O IMPOIECCA. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacieacTBeHHon m3MmeHunBocTH (H.M. BaBunos). BHesjepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb dNULEHeMUYecKux Gaxkmopos 6
HACNe008aHUU U USMEHUUBOCTU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBuiios.

Tabmuiet u  cxeMbl: «Buasl  usMeHuuMBOCTH», «MoaudukanoHHas
U3MEHUYHUBOCTbH», «KoMmOunHaTuBHast W3MEHUYHBOCTbH», «Meiio3»,
«OmnomoTBopeHne», «I eHeTnueckre 3a00J1eBaHuUs YeIOBeKa», «BHUIbI MyTaITHA».



OO6opynoBaHue: XKUBbIe W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (poTorpadum) KUBOTHBIX C PA3TUYHBIMHA BUIAMHA U3MECHUYNBOCTH.

JlaGopaTopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHHe BapuUallMOHHOTO psiga U
BAPHUALMOHHOW KPUBOM».

IIpakTuyeckass padora «Myraiuu y apo3oduiasl  (Ha TOTOBBIX
MHUKpOIIpenapaTax)».

Tema 14. I'eneTnka 4en0Bexka

Kapuornn wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAaHHUS T€HOMA
yejnoBeka. Meroapl  M3ydeHUsT TIE€HETHMKHM  YeJIOBEKAa.  IeHEaJIOTMYEeCKUH,
OJIM3HEIIOBbIH, LIATOT€HETUYECKUIA, MOMYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUI. CoBpeMeHHoe ONPEEIICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTBenHble 3a00IeBaHUs YelIOBeKa. | €HHBIE 1 XpOMOCOMHBIE
0oje3Hd 4YenoBeKa. boJie3HW C HaCIENCTBEHHOW MPEeaApacoNoKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTHupoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «T€HEeTHYECKOro rpysa». DTUYECKUE aCIEKThl UCCIIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTopsl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHIO OKpYsKatolen cpesnl. ['enernueckas
MPEIPACIIONOKEHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «KapuoTun denoBeka», «MeTo/bl U3yYCHHS] TE€HETUKHU
yenoBeka», «['eHeTnyeckue 3a001eBaHUs YEIOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIA3 POIOCIOBHOM».

Tema 15. Cesnexkniusi Opranu3mMoB

JlomecTuKanus H CEJICKUHUs. 3apOKIACHUE CEeJIEKIUU U JOMECTUKAIUU.
Yyenne H. WM. BaBuwimoBa o lleHTpax mNpoMCXOXKIEHUS U MHOrooOpas3us
KyJbTYPHBIX pacTeHuil. Poip celekuuyn B CO3IaHUM COPTOB PACTEHHUUA M IMOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacjeacTBeHHou wu3MmeHumBocty H. WM. BasmioBa, ero 3HaueHune s
CEJICKITMOHHOU PaOOTHI.

Metoapl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBU1y AJIbHBIM. Ortanbl ~ KOMOMHAIIMOHHOW  CEJICKIIUH. HcnbiTanue
NpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLECHKHU
¢deHoTua NTOTOMCTBa U OTOOP MO TEHOTHUITY ¢ momolIsio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIIMOHHOM  paloTHhl.
PannanmoHHblil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



¢opMm opranu3moB. Mcnonp30BaHME TE€HOMHOIO pPENAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 17151 moyyenust ucxoiHoro Marepuaia Ajis CENeKIUH.

[Tonyuenue HOJIMIIIIONIOB. BuyTtpusugoBas ruOpuan3anus.
bnuskoponcTBeHHOe  ckpemuBaHue, WM MHOpuauHr.  HepoxctBenHoe
CKpeulMBaHue, Win ayTOopuauHr. I'erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuamszanus. [Ipeogonenue Oecronus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYU.

CoxpaHeHHE U H3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX poaMYed  aius  CcOo3JaHus  HOBBIX  COPTOB M THMOpHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpamnenue u  ynpasieHue
2eHeMUYeCKUMU pecypcamul CenbCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX 6
Yenax YAy4ueHus Cyuecmeyowmux u co30anus Ho8blx nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUEeM COBPEMEHHLIX Memo008 HAYYHLIX UCCAe008aAHUL,
nepeoosvix uoetl U NepcneKmusHbIX MexHoI02UlU.

JdeMoHcTpanuu

[Toptpersl: H. 1. Baunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuips! 1 cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOPA3usl KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSJO0B B HACIIECICTBEHHOM M3MEHUYHMBOCTU,
«Metoapl cenexuun», «OtnanéHHas rudbpuanzanus», «MyrareHes».

JlabopaTopHas padora «l3yyeHue coOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JOMAIIHUX YKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue METOA0B CEJICKIIUA PACTCHUM».

IpakTHyeckas padora «[IpuBHBKa paCTCHHI».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHMXKEHHUS CENEKIMH pPACTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B JIabOpaTOPHUIO
arpoyHUBEPCUTETA WA HAYYHOTO IICHTPA)».

Tema 16. buoTexHo0rusi U CHHTETHYECKAS1 OHOJIOTHS

OOBEKThI, UCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE U TKAaHEBbHIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHA:  XJIeOONEeUeHue, TMONyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOzenne. MukpoOuonornyeckuii cuHre3. OOBEKTH MHKPOOHMOJIOTHYECKUX
TexHoJorui. [IponsBoacTBO OeIKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHre TEeXHOJOTUA W MHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIbIO MMOJIYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalliX HE BCTPEYaroIIUecs B MpUpoie OMOCUHTETUUECKUE MY TH.



Knerounas unxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU M
#uBOTHBIX. Kpuobanku. Comatuyeckas THUOpUAM3ALMSA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuE TamioW0B B CeleKUMU pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
AUIEKJIETOK U KIIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbIYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmKEHUs W NEPCHEKTHBBI  XPOMOCOMHOM W TIE€HHOW  HH)KEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON HH)KEHEPUHU.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [1LP-
JUarHoCTHKa. MeTaOoJIOMHBI aHaIM3, TCHOICHTPHUYCCKHM aHajau3 IpoTeoMa
YEeJIOBEKa JUIsI OLEHKH COCTOSHHUSL €ro 3J0pOBbs. lCronp30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanusi paka. 3D-OuoumkeHepus i pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJIOTHH, CO3MaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHHA TPEXMEPHOro OWompuHTHHTA u ckaddomauHra
JUISL PELICHUS 3a7a4 IEPCOHAIIN3UPOBAHHON MEIUIVHBL.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecreYeHus: KOMOMHHPOBAHHOMN
3ammThl OT Bo30yautener OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHU3MOB
dbyukimonupoBanus PHK-conepxaiux BUpPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbBIC
3a001eBaHUs YEIIOBEKA M )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/crnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
MPOU3BOACTBE», «KeTouHass HHKEHEpUs», «| eHHasd HHKECHEPUSI».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IpakTuyeckas padora «IlosmydyeHrne MOJOYHOKHUCIBIX MPOTYKTOBY.

Jkckypeusi «buorexHomoruss — BakHEHIIas MPOM3BOJUTENIbHAS —CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaenue W pa3BUTHE IBOJILHMOHHBIX NPEJACTABJICHUN B
Onosiorum

OpomonuoHHas Teopuss Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHHM3MA. JKU3Hb U Hay4yHas JedarenbHocTh U. JlapBuHa.

JIBYoKyIIHE CHIBI ABOJTIOIIMK BUIOB 110 Y. J[apBuHY (BBICOKAast HHTEHCHBHOCTb
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJICTBEHHAs W3MEHYMBOCTH, Oopnba 3a
CYIIIECTBOBAHHE, ECTCCTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckoir Teopun sposroruu  (CTD). Heitrpanbhas
Teopust dBoitouuu. CoBpeMeHHas JBOJIOIMOHHAS  OWOJOrus. 3HAYCHHUE
ABOJIIOIIMOHHOM T€OpUU B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apucrtotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. UetBepuxos, . . HImansraysen, . Xonaein, . K.
benses.

Tabmuuet u cxembl: «Cucrema xuBoir mpuponsl (o K. JluHHEIO)»,
«Jlectnunia xwuBbIX cymiectB (mo Jlamapky)», «MexaHusMm (GOpMHPOBAHUS
npucnoco0ieHnii 'y pacteHnii W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectBus Y. lapsuna», «Haxoaku Y. Jlapsuna», «®opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodpasue KylabTYpHBIX (opM
KanycTb», «[loposbl TOMaIIHUX KMBOTHBIX», «CxemMa o0pa3oBaHusi HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHHS JBFIKYIIUX CHJ OBOJIIOIHH,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOIIUN.

Tema 2. MUKPO3BOJTIOLNS U €€ Pe3yJIbTAThI

[Tonynsauusa Kak 3jeMEeHTapHas eIUHUIA 3BOJOLMH. COBpEMEHHbBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisuuid. M3meHeHue
reHooHJIa TOMYJSAIMKA KaK DJJIEMEHTAPHOE HBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPhl (IBMXKYIIUME CHJIbI) 3BOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTtuBHas u3MeHUYHMBOCTH. Jlpelidp reHOB — ciyuaiiHble
HEHAMPABJICHHBIC W3MEHEHHMsI YacTOT auieied B momymsanusx. Oddexr
OCHOBartelns. JIpgexm OymovLiounoco 2opaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnooopazus. npuuunsl u cireocmeus. Ilposenenue sgpgpexkma Opeticha 2enos 6
oonvuwux u  manelx  nonyrayusax. Murpauuu.  M3omAuus  moOmyssui:
reorpaduueckas (mpocTpaHCTBEHHAs), OMOJIorHIecKast (pernpoyKTUBHAS).

EctecTBeHHbIii 0TOOp — HampaBnsoommii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMMA, CTAOWIM3UPYIOIIHUHA,  pa3pbIBAONIU
(mu3pynTuBHEIi). [los0Bo#t 0TOOp. BO3HMKHOBEHHE M 3BONIONHS COLMATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOIUH.
Bo3nukHoBeHne — mpucnocoOneHudt y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3smMoB. Mop(doiaorudyeckue,
dbusnonornyeckue,  OMOXMMHUYECKHE,  TOBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3yJbTar
MUKPOIBOJIOIMHU. M3onsmus — kitoueBod ¢dakTop BupooOpazoBaHus. Ilytu u
CIOCOOBI BUI000pa30BaHUS: aJIONAaTPUYECKOE (reorpadudeckoe),



CUMITaTPUYECKOE (sxomoruueckoe), «MT'HOBEHHOE» (moMUIIION AU3AIHS,
ruOpuau3anys). JJIMTeIbHOCTh SBOIOIMOHHBIX IPOIIECCOB.

Mexanuzmbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pons sBONOUMOHHON OMolorMM B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi OMopa3HO0Opa3usi. MUKPOIBOIIONUS W KOIBOJIOIHMS MAPA3UTOB M UX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuiel 1 cxembl. «MyTallMOHHAs W3MEHYHMBOCTH», «llomynsiroHnHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—Bain6epra», «JIBuxyiiue
CWJIBl 3BOJIOLUN», «IJKOJOTHYECKass M30JSLUs MOMYJISIUI ceBaHCKOU (openn»,
«['eorpaduueckass M30JSIIUS  JIMCTBEHHUI[BI CHUOUPCKOM W  JIMCTBEHHUIIBI
naypckoi», «IlomynsiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «CxeMa
JIENUCTBUSA €CTECTBEHHOTro oT0opa», «DopMmbl OOpHOBI 3a CYIIECTBOBaHHUEY,
«HaycTprualibHBIN MenaHu3M», «KuBble ncKonaembie», «[I0KpOBUTEIbCTBEHHAS
OKpacka KUBOTHBIX, «ITpenynpexnaromas OKpacka YKUBOTHBIX,
«Dusmnosornueckre ananrauun», <«[IpucrnocoOIeHHOCTh OpPraHUu3MOB U €€
OTHOCUTENBHOCTH», «Kpurepuu Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BUI000pa3oBaHus», «I eorpaduyeckoe BHI000pa30BaHUE
TPEX BUAOB JAHABIIICH», «IKOJIOIMYECKOE BUI000pA30BAaHUE BHUJIOB CHUHUIL,
«[Tonunnounasl pacteHuin», «KamycTHo-peaeuHblid THOpUI.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpe ¢ MpuMepamMu pa3IMYHbIX MPUCIIOCOOTICHUH, Uydesia NTUIl U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuil OJM3KUX BHUIOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
croco0amu.

JlabopaTopnasi padora «BpbisBiIeHHE HW3MEHUYMBOCTH Y 0CO0€H OJHOTO
BUJIa».

Jlabopatopnas  pabora  «[IpucmocobneHus  OpraHM3MOB U  HX
OTHOCHUTEJIbHAS 1IEJI€CO00Pa3HOCTH.

JladbopaTopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJiionus U €€ pe3yabTaThl

Mertoapl  HU3ydYeHUST MakKpoOd’BOJOIMU. llaneoHToIOrMYecKHue  METOJIbI
uzyueHusi dBosouuu. llepexomubie ¢GopmMbl M (QUIOTCHETUYECKHUE  PSIIbI
OpPraHu3MOB.

buoreorpaduueckue metonbl m3yudeHus sBomonuu. CpaBHEHHE (IOPHI U
dayHsl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumabl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOJIOTHUECKHE M CPABHUTEIHHO-MOP(POIOTUUECKHE METOJbI U3YUCHUS
ABOJIONMHU. ['e€HeTHYecKue MEXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE U QHAJIOTUYHBIE  OPraHBbI.
Pynumenrapasie  opranbl W aTaBU3Mbl.  MOJIEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METObl U3YUEHUS IBOIOIUHU. | OMOJIOTUHbBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIUU U SBOJIFOLIMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (TpaBWIIa) BONIOUUU. [Ipunyun cmenvl GyHKyuil.
HeoOpatumocTe 3BoOIMU. AJanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLIMH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETUYECKUN Pl J0MIaIn», «APXEONTEPUKC,
«3Bepo3yOble  AIIephI», «Creromedanbr», «PuHnouTHI», «CeMeHHbBIE
nanopoTHuku», «buoreorpaduyeckue 30HB 3emun», «JIpeid KOHTHHEHTOBY,
«PenukThi», «HadanpHble cTaauu 5SMOPHUOHAIBHOIO PpA3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AaHAJOTHUYHBIE OpraHbl», «PyJIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIC HA0OpHI dYEJIOBEKAa W IMHUMITaH3e», <« JTaBHBIE
HaIPaBJICHUS dBOTONHUI», «O01I1e 3aKOHOMEPHOCTH 3BOJTIOIIHI.

OO6opynoBanue: KOJUICKIIUU, TrepOapuu, MYJSDKM HCKOIMAEeMbIX OCTATKOB
OPraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHeE )KU3HU HA 3eMJie

Hayunple THMmoOTE3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrepmus. JloHay4dHble TPEJCTABICHHUS O 3apOXKACHUU KHU3HH (KpEaIr[HOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXKAEHUSI KU3HU U €€ ONpoBepkeHue onbitamu D.
Penu, JI. Cnannanuanu, JI. I[Tactepa. [Ipoucxoxaenue skxM3HU U aCTPOOUOJIOTHS.

OcHoOBHbIE 3Tanbl HEOPraHU4YECKOU ABOJIIOLUH. [ImanerapHas
(reomoruyeckas) SBOJIOIMS. XHUMHUYECKass SBOMIONUSA. AOWOTCHHBIH CHHTE3
OpraHnyeckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwu.
OO6pazoBanue mnoiaumepoB U3 MoHoMmepoB. KoarnepBatHas runoreza A. .
OmnapuHa, runore3a nepBudHoro OynboHa JIx. XonaeitHa, TeHeTH4YecKasi THIoTe3a
I'. Mémnepa. Pubosumer (T. Yek) m rumore3a «mupa PHK» V. T'mibepra.
dopmupoBaHre MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emnm u Metonabl €€ wu3zyueHusi. MIckomaemble OpraHMYecKhe
ocrarku. I'eoxpoHonorus u e€ Meroabl. OTHocUTeNnbHAass W aOCONIOTHAs
reOXpOHOJIOTUsA. ['€0XpOHOIOrnYeCcKasl IKaJia: 30HbI, 3PbI, IEPUOJbI, FTOXHU.

Hauanbnbpie 3Tambl opranmyeckou sBostonuu. [losiBieHne u 3BOJIOLMS
NEPBBIX KJIETOK. DBOMIONMS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.



CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEePBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsel. [IpokaproTsl U 3yKapHUOTHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE TPOUCXOXKICHHE
BUpYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICHIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHne uMHM cymu. CemeHHble pacTeHus. [IpoHCXOXKJI€eHHE LBETKOBBIX
pacTeHuu.

OcCHOBHBIE 3Tarbl BOJIONUHN KUBOTHOrO Mupa. OCHOBHBIE apoMopho3bl
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuil. IlpoucxoxaeHue MICKONMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
ITI03BOHOYHBIMH )KUBOTHBIMH CYIIU.

PazButne xu3HM Ha 3emie MO 3paM M MEPHOJAaM: apXeu, MpoTepo30H,
najgeo3oM, Me3030M, KkahHo3oM. OOmas  XapakTepucTUKa KiIumarta U
reoJIorTH4ecKnX mnporeccoB. [losiBIeHHME W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro yClIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3KCHI Mpouuioro. [IpuumHel u
CJIEICTBUSA MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJOTUYECKUN KPHU3HC, €ro
ocobenHocTtH. [Ipobiema coxpaneHnus 6uopa3zHo0Opa3ust Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. [lpunHnumnel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penn», «Cxema omnbita JI. [Tactepa mo
HM3YUYCHHUIO CaMO3apOXKJICHMS XU3HU», «Cxema ombita C. Mwmmuiepa, I'. FOpu»,
«JTambl ~ HEOPTAaHMYECKOW  DBOJIONHUM»,  «[€OXpOHOJOTHYECKAs]  IIKaja»,
«HavayipbHbIe 3Tanbl OPraHUYECKON HBOMOIMN», «Cxema oOpa3oBaHUsI dyKapUOT
nyTéM cumoOunorenesa», «CucremMa XHUBOW MNpUPOAbI», «CTpoeHHEe BHpyca»,
«Apomopdo3sl  pacteHuii», «PuHHOGUTH», «OIHOKIECTOUYHBIE BOJOPOCIH,
«MHOrokneTounsie Bogopocian», «Mxu», «llanmoporHukn», «l'0J0CEMEHHBIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHHI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «ApomMop}o3bl KUBOTHBIX», «lIpocTteiimme», «KuedHonoiocTHIEe,
«IImockue YepBU», «YJIEHUCTOHOTHE, «PB10BD», «3eMHOBOJIHEIE,
«[Ipecmbikaromuecs», «lItump», «Miekonuraromue», <«Pa3BuTue XU3HU B
apxeickoi spe», «PazBUTHE )KU3HHU B MPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B



IaJIC030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPTaHUYECKOTO MUPa».

OGopynoBanue: TepOapuud pacTeHH pPAa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIAQXKHBIEC MTPENapaThl >KMBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKLIUN
UTJIOKOJKHMX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, uydYela IMTHUIl U 3BEpe,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJISKH OPraHUYECKHX
OCTaTKOB OPIaHU3MOB.

Bupryaabnasa Jab0oparopHas padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu 1o n3yyeHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COSUHEHUN B
NEPBUYHON aTMOchepe.

JlabopaTtopnass pabGora «lI3yyeHue M ONHCAaHUE HMCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTuueckas padora «l3yueHne OCOOCHHOCTEM CTPOCHUS PaCTECHUM
Pa3HBIX OTAEIIOB».

IIpakTnyeckas padora «l3yueHue oCOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenne yea0BeKa — aHTPOINOTeHe3

Paznensl n 3agaun anTponoaoruv. MeTo bl aHTPOIOJIOTHH.

CraHOBNIEHUE TPEACTABICHUN O MPOUCXOXKIECHUU 4YeJIOBEKa. PenurnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU.  CPaBHUTENBHO-
Mopdooruueckue, AMOPHUOTIOTHIECKHE, (bU3HOTOT0-OMOXUMUYECKHE,
noBejieHueckue. OTanuus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CUCTEMBI.

JIBrokymue cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COLUATBHBIC.
CooTHoIeHrne OMOIOTHUECKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaAMM aHTpOINOreHe3a. PaHHHE 4YenoBeKOOOpa3Hble 00€3bsHBI
(TPOKOHCYJIBI) U PAHHUE MTOHTUIBI — OOIIHME MPEIKU YeT0BEKOOOPA3HBIX 00€3bsH U
JMo1e. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMelnbld, epBble
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOASIIMN U NEPBBIM BBIXOJ JIOJEH
3a  mpenensl  Adpuku. YenmoBek reimenpOeprckuii  — 00mMIA  TIPENOK
HEaHJIEpTaJIbCKOT0 YEJIOBEKAa U YEJIOBEKa pa3yMHOro. UenoBEeK HEAHAEPTAIbCKUN
KaK BUJ JIIOJEW XOJIOAHOTO KiuMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpuku.
[TameoreneTrka 1 najaeoOreHOMHUKA.

DBOJIIONMSI COBPEMEHHOTO ueJioBeKa. EcTecTBEeHHBIM OTOOP B MOMYJISIIUAX
yenoBeka. MyTalMOHHBIN Tiporiecc U noiaumopdusm. [lonynsiroHHbIE BOJHBI,



npeid reHoB, mMurpanus U «d3PpQGeKkT oCHOBATENS» B MOMYJSIUIAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. [loHstue o pace. bonbiime pacel: eBpomneougHas
(eBpasmiickas),  aBCTpajo-HerpoujgHas  (PKBaTOpHalbHAs),  MOHTOJIOWIHAS
(asmarcko-ameprkaHcKas). Bpemss u IyTH paccelieHHs 4YelloOBeKa IO IUTaHEeTe.
EnuncTtBO  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Iprcnoco6IeHHOCTh, YeNIOBeKa K Pa3HbIM  YCIOBUSIM  OKPYIXKAIOIICH Cpefibl.
Bnusaue reorpaguueckoil cpeapl M apeiia reHoB Ha MOpPQOJOTHIO U
($U3MOIOTHIO YeTOBEeKa.

MeXIuCIUIUIMHAPHBIE ~ MeTOAbl B ¢u3uveckoil  (OHMOJOrHYECKOi)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W IMAJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYyJISIui. broconuanbHble WCCIe0BaHUs MPUPOJLI YeIOBEKa.
UccnenoBanue KOABOMIONNY OHMOIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpersr: Y. Hapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTo/Ibl aHTPONIONOTUN», «[ OJTOBHOM MO3T YeloBeKa»,
«YenoBekooOpa3Hbie 00€3bsIHBI», «CKeleT YeloBeKa U CKEJeT LIMMITaH3e»,
«PynMMEHTBI U aTaBU3MbBI», «J[BIXKYIIME CHIIBI aHTPOIIOT€HE3a», «IBOIIOIIUOHHOE
JIpEBO  4eJoBeKa», «ABcTpamonuTek», «UYenoBek  ymenslii», «UYenosek
MPAMOXOIAIINN», «J[eHUCOBCKHUI 4enoBeKk» «Heanaepranbub», «KpoMaHbOHUBI,
«[Ipenku yenoBeka», «ITarbl HIBOIIOMH YeJIOBEKa», «Packl uemoBeka».

OOGopynoBaHue. MYJSDKM — OKaMEHEJIOCTeH, TMPEeaMETOB MaTepHaIbHOM
KyJIBTYpbl ~TIPEIKOB dYeloBeka, penpoaykmuu (pororpadum) KapTuH C
MU(OJIIOTHYECKUMH M OHOJCHCKUMH CIOKETaMH IPOMCXOXKJICHHUS YEJIOBEKa,
dboTorpadguu Haxo/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena uYejJoBeKa M deperna IIMMIIaH3€, MOJENIb KHCTH 4YeJOoBeKa U KHUCTH
IIMMITIaH3€, MOJEJIM TOpca MPEIKOB YeIOBEKa.

JlabopaTtopuass padGora «l3ydyenme o0COOCHHOCTEH CTpOEHUs CKeJleTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXO0KICHUEM.

IIpakTnyeckas padora «l3ydeHne SKOJOTHYECKUX aAaNTALMI YeTOBEKa».

Tema 6. Jkojiorusi — Hayka O B3aMMOOTHOIIEHUSAX OPraHU3MOB H
HAOPTraHU3MEHHBIX CUCTEM € OKpY:Kaloliel cpenoi

3apoxxaenue u pa3Butue dkojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAyKAMH.

Metoasl skosioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHH:
OpUpOAHBIE U JlabopaTopHbIe. MoOJenMpoBaHUEe B HKOJIOTHU. MOHUTOPHUHT
OKpY>Karomen Cpeibl: TOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.



3HaueHUE DOKOJOTMYECKUX 3HAHUW U1  4YEeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHUE KAaK OCHOBA CBS3€M YeNOBEYEeCTBA C NMpUpooil. PopmMupoBaHue
AKOJIOTUYECKOHN KYJIbTYPhl U 3KOJIOTUYECKON I'PaMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymOoasar, K. @. Pynse, H. A. CeepiioB, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl skonoruu», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEeIbI».

JlaGoparopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
VICCIICIOBAHUI».

Tema 7. Opranu3msl u cpeaa 0OMTAHUSA

DkoJsiornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Knaccudukarms
AKOJIOTMYECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, aHTponoreHusie. Oomiue
3aKOHOMEPHOCTH JICUCTBHS 3KoJoruveckux QaxtopoB. IlpaBmio munumyma (K.
Inpenrens, 0. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOWOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak 3Kojorumdyeckuid Qaxrop. [eiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil W JKMBOTHBIX IO OTHOIIEHUIO K cBery. CHUrHaibHas pojib CBeTa.
DOTONEPUOIU3M.

Temneparypa kak skosiorudeckuii daxrop. JleiicTBue TemmepaTtypsl Ha
OopraHu3Mbl. [IOMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobinenus pacTeHuil K
noJJIep>KaHui0 BojiHOTO Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHHIO K
Bojie. [Ipucnoco6ienus >KUBOTHBIX K U3MEHEHUIO BOJHOTO peKUMA.

Cpenbl oOuTaHus OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
rIyOMHHAsT  TMOJIOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMUYECKHE
0COOEHHOCTH cpeJi OOMTaHus Opranu3MoB. [IpucnocobieHus opranu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOUHBIE U
TOJIMYHBIC PUTMBI. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranusmMoB. [loHsiTHE O JKHU3HEHHOW (Qopme.
Kuznennnie popMbl pacTEHU: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHBbIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

brnornueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIEUCTBUH.
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koormnepaus,



MYTyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHMuecTBO). HeTpoduyeckue
B3auMmojieiicTBus  (Tommyeckue, ¢dopuueckue, ¢daOpuueckue).  3HAUCHHE
OMOTHYECKUX B3aUMOJECUCTBUM sl CYIIECTBOBAHUSI OpPraHW3MOB B Cpelie
obutanus. [[puHIKMN KOHKYPEHTHOT'O UCKITIOUCHHS.

JdemoncTpanuu

Tabmuiel U cXembl: «JKojorudeckue ¢akTopbl», «CBETOBOW CHEKTP»,
«JKOJIOTUUECKHUE TPYNIIbl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEmIOKPOBHbBIC
JKUBOTHBIE», «XOJIOJJHOKPOBHBIE JKUBOTHBIE», «DU3MOJIOTUYECKUE AJanTalnu
KUBOTHBIX», «Cpenpl o0OUTaHUS OpPraHu3MoB», «bBHOJIOTMYECKHE PUTMBI»,
«Kusnennoie  Gopmbl  pacteHmit», <« KuzHeHHbIE  (GOPMBI  JKUBOTHBIX,
«IKOCUCTEMA IIMHUPOKOIMCTBEHHOTO Jieca», K IKOCHCTEMa XBOMHOro jieca», «Llemun
NUTaHUS», «XUIHU4ecTBO», «llapasutusm», «KonkypeHius», «CuMOuo3»,
«KoMmeHcamn3m».

ObopynoBanue. Tepbdapuy PAaCTCHWA W S>KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX OSKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUsI, TepOapuu U KOJIJISKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PAaCTEHUM, Yyyena MTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapur M KOJJIGKIIMM PACTEHUW U IKUBOTHBIX, OOJIAIAIONIUX YepTaMHU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOoapuu u
KOJUIEKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BJIUSIHUIO CBETa».

JlabopaTopnasi paGora «BbIsBI€HHE TPUCTOCOOICHUNH OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUSI».

Tema 8. Dko10rusi BUIOB U MOMYJISIIUM

DKOJOTUYECKUE XapaKTEPUCTUKHA  TOIYJISALUHU. [Monmynsiuuss ~ kak
ouosornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysituii. OCHOBHBIE TIOKAQ3aTE€NIM TMOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPAIIHS.

DKoJIornyeckass CTpykrypa nonyiasiuud. OUueHKa YUCIEHHOCTU MOMYJISALIH.
JluHamuka nonyiasudd U e€ peryisinusa. buoTMdeckuil MOTEHIMaN MOMYJISALHH.



MopaenupoBaHue IMHAMUKH NONYJIAIUU. KpruBble pocTa YUCIEHHOCTH MOMYJISALINH.
KpuBble BbDKMBaHUA. Perynsdius 4YMCIECHHOCTH TMOMYJSIHA. posib (PaKTopoB,
3aBHUCSIIUX M HE 3aBUCSAIINX OT INIOTHOCTH. DKOJOTHYCCKUE CTpaTerun BUaoB (I- u
K-ctpaterun).

[Tonsitue 06 sKomormyeckod Humie Buma. Mecroobutanne. MHOroMepHas
Mozenp sKojornyeckon Humm JIx.M. XarunHcoHa. Pa3mepbl 3KOI0rMYecKou
Huiy. [loTeHnnanbHas U pean30BaHHas HUIIH.

Bua kak cucrema mnomynsuuid. Apeansl BUAOB. Buabsl U uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TOBEJAEHUS W MUrpaluuid >KUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJHBIX BUJOB.

JdemMoHcTpanuu

[Toptper: k. . XaTynHCOH.

Tabmuubr u  cXembl: «OKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIHI,
«[IpocTpaHcTBEHHass  CTpyKTypa mnomyjsiquu», «Bo3pacTHble  NHpaMuabl
nonynsiuun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH 3eMJId  Pa3Iu4yHbIMU
opranuzmaMmu», «Mojeinsb skosnorndeckon Humu Jx. M. XaryuHcoHa».

O6opynoBanue: repdapuu pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTtopuas  padora  «lIpucmocoOineHuss ceMsH  pacTeHUd K
pacceneHuo».

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexay
OpraHu3MaMH B OMOLIEHO3€.

Dkocucrema kak OTkpbiTas cuctema (A. JIx. Tenciau). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME. MPOJIYUEHThI, KOHCYMEHTBI, PEIYyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbI U Wbl B 3kocucTeMax. KpyroBopot BeiecTs u MoTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TIOKa3aTeNW  3KOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMHU/IbI UKhces, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnmumakcHoe cooOiectBo. bropaznoobdpasue u mojgHoTra KpyroBopora
BEILIECTB — OCHOBA YCTOWYUBOCTU COOOIIIECTB.

[Ipupoanblie 3KOCUCTEMBI. JKOCUCmEMbl 03P U peK. DKoCUucmembvl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpOIIOTE€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHo3. Pazmuuns
MEXKy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAMMU.



YpboskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
¢nopa u (daynHa. CuHaHTpoIHM3alMsg TOpPOJACKON ¢ayHbl. Bbuongormueckoe u
XO03SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (DOPMHPOBAHKSI OCHOBHBIX B3aMMOJCHCTBHI OPTaHH3MOB B
sKocucTeMax. Ponb kackaonoeo sgpghekma u 6udos-s0upuxamopos (Kiouesvix
6U008) 6 (DYHKYUOHUPOSaHuu dKocucmem. IIepeHOC DPHEPTHUM M BEIIECTB MEXIY
CMEKHBIMH 9KOCHCTEMaMH. Y CTOWYHUBOCTh OPraHU3MOB, MOMYJISIUN U DKOCHCTEM
B YCJIOBHUSIX €CTCCTBCHHBIX M aHTPOIOTEHHBIX BO3ICHCTBHH.

Mexanuzmuol 6030elicmeust  3AePSA3HEHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OPCAHUSMEHHOM, NONYISAYUOHHOM U IKOCUCTIEMHOM VPOBHSIX,
OCHOBbL  IKONO2UYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — B030€lCMEUSL.
MeTo10J10THsI MOHUTOPHHTA €CTECTBEHHBIX M aHTPOITOT€HHBIX DKOCHCTEM.

JdemoHcTpauumn
[Toptpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OHWOLEHO3a»,  «DKOCHUCTEMA

ITUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOTO Jeca», «DyHKIIMOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HIKOCHCTEME,
«Ilern nuranus (macTOWIIHAS, ACTPUTHAS)», «IKOJIOTHIECKAs MHPAMKJIA THCEIT,
«IJKONOTHYECKasi MUpaMusia OMOMACCHI», «IKOJIOTHYECKass MUpPaAMUA SHEPTHUH,
«O6pa3zoBanue 6o0Ta», «llepBuunas cykueccus», «BoccraHoBieHHe jeca mocie
noxkapa», «JKOCUCTEMA 03epa», «ArpoieHos», «KpyroBopor BEIIECTB U IMOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypOOIKOCUCTEM.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeit, repbapuu KyJbTypHBIX M TUKOPACTYIIMX PACTCHUH, aKkBapuyM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTnueckas padora «l3ydyeHue u onucaHue ypoo3KOCUCTEMBI».

JlabopaTopnass paGora «l3ydeHuwe pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX».

IKCKYpeusi «IKCKypCcHs B TUIHUYHBIA OuoreorieHo3 (B AyOpaBy, Oepe3HsIK,
CIIbHUK, HA CYXO/0JbHBIA WM MIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypceust «IKCKYpCHsi B arpodkocucteMy (Ha Tojie WIM B TCIUIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

buochepa — obOmiermanerapHasi o0ojiouka 3eMIJIM, TZI€ CYIIECTBYET WU
CylllecTBOBaJIa >kM3Hb. Pa3BuTHe npeacrasieHuii o 6uochepe B Tpynax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6uochepst u €€ cocra. JKupoe
BEIIECTBO OMOC(heEpsl U €r0 (PYHKIUU.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepbl. OcodeHHOCTH Onochepsl Kak
riodanbHOM 3K0cUCcTeMbI. JMHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl



BEIIIECTB ¥ OMOTCOXMMUYECKHE ITUKIIbBI (YTepo/ia, a30Ta). PUTMUYHOCTH SIBIICHU B
ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIUPOKOJHUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTENbHBINA U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

Crpyktypa 1 PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QyHKIUI.

JdemoncTpanumn

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

Tabmuubr u cxembl: «['eocdepsl 3emnn», «KpyroBopoTr azora B IMPHUPOIE,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor Kuciopoga B IIPUPOIE,
«KpyroBopoT BoAbl B Ipupoae», «OCHOBHbIE OMOMBI cymmn», «Knumatudeckue
nosica 3emnu», «TyHnpa», «Taitra», «Cmemanusiii jec», «llIupokonrcTBeHHbIN
nec», «Crenb», «CaBaHHa», «IIycTbiHsI», «TponUYeCcKuil gec».

ObopynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesnioBek u okpy:xamoumas cpeaa

OKOJIOTUYECKUE KPU3UChl M HUX NpPUYMHBL. Bo3nelcTBue dYenoBeka Ha
onochepy. 3arpssHeHHe BO3AyIMIHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HEHHUC
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENILHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI MPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiemble mnpupoansie Tepputopun (OOIIT).
boranndeckure casibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPHUPOIBI.
PaunonansHOE  NpPUPONONOJIB30BAHME M COXpPAaHEHUE  OMOJOTHMYECKOro
pazHooOpasmus 3emin. OOmMeE 3aKOHOMEPHOCTH TJIOOQNBHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €0 BEPOSATHBIE MOCIEACTBUSI.

Pa3zBuTne METONOB MOHHUTOPUHIA PpAa3BUTHS  OIMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOCnocobHoul dnepeemuke. buonocuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOEIbHBIX 6U008 U 3Kkocucmem. OCHOBbI
9Kopeadbunumayuu dKocucmem U cnocooos 6o0pvOvLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyusa mopckux u nazemHulx 3KocCUcmeM.

JdemoHcTpanun



Tabmuubr w  cxembl:  «3arps3HeHHE  aTMocepbD»,  «3arps3HeHue
rugpocheprr», <«3BarpssHeHne mouBbD», «llapHukKoBBIE dddexkT», «Ocobo
OXpaHseMbIC TIPUPOTHBIC TEPPUTOPUIN», KMOJEITH YIIPABIIEMOTO MUPA.
O6GopynoBanue: (ororpaduu OXpaHsSEMbIX PACTeHHl W KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanyu, KpacHOW KHUTH PETHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 11O
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucsi TporpaMM CpemHero o0mero oOpa3oBaHUS. JIMYHOCTHBIE,
METaInpeIMETHbIE U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICTICHBI CIEAYIOUIME COCTABJISIONIME. OCO3HAHME OOYyYarOIUMUCS POCCUICKON
rPaKIaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH
U CaMOONpENENeHUI0, Hamuyue Mmomusayuu K 0OydeHHI0  OWOJoruy,
yeneHanpaesiennoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATeNIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OWoJOoTHYeCKOTO  00pa3oOBaHMsI, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIaHBHI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OWOJIOTUU JIOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAJKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpaauIlMsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickori deneparuu, Npupoae H
OKpY>Karollen cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCKJICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA ¥ MPABOIOPSIIKA,



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PELICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIMATILHBIM TOJIOKEHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEILCKUX 3a7ad, yBaKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIePKAHNS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSA

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA, YBaXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOU S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHHUS 3HA4YCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa,

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHUIo u 3ammurte OTedyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOJa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMUUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccun;

4) 3¢TeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH,

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnmyeckoro BocnUTaHUsSA, GOPMHPOBAHHUSA KYJIbTYPbI 310POBbSI W
3MOLMOHAJBHOIO 0J1arONMOJy YU

NOHUMAaHUE W peaju3anus 370pOBOTO H Oe3omacHOro oOpa3a KHU3HU
(3mopoBoe  mHMTaHWE, COONIOJICHUE TUTHCHUYCCKUX TPaBHJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIICTEHTHOI'O OTHOINCHHUSA K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNpPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHWE TOCJCACTBUNA W HEHPHUATHS BPEAHBIX NMPHUBBIYEK (YIOTpeOJICHHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHUSI);

6) TPy10BOT0 BOCITUTAHMUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0HE,;

TOTOBHOCTh K AKTUBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW WM COLMATbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHAITh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATETHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccu U peaTu30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HHU;

7) 3K0JIOTHYeCKOTr0 BOCTIMTAHUS:

AKOJOTUYECKH 1IE€JIECOO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX IMOCIEACTBUNM IS
OKPY>KaroIEH CPEIbI;

OCO3HaHMWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTBh HMCIIOJIB30BaTh MPUOOpPETAaeMble MpPU H3YYEHUU OUOJIOrUU
3HAHUST W YMEHUS TPU PEHIeHHH TPoOIeM, CBS3aHHBIX C PalMOHAIBHBIM
NpUPOAOIOIb30BaHNeM  (COOMIOZCHWE  MpaBWJI  TOBEICHHS B IPUPOJIE,
HaAIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXpPaHY BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEMNPHUITUE JICWUCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOIAHON cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArOMpPUATHBIE IKOJOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;



HAJIMYKE PA3BUTOIO KOJIOIMYECKOrO MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIlPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCSI UMHU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIIBLHOM
IPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON JESITEIbHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSL

c(hOPMUPOBAHHOCTh MMPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYyJbTYpPhl KaK CpEICTBA
B3aMMOJICHCTBHS MEXY JIFOABMU U IO3HAHUS MUDA;

NOHUMaHUe crneuu@ukd OHOJOTMM Kak HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEICTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAUMMOCTH OHMOJOTUU JJII COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTHsS MEIULMHBI, CO3JaHUE IEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PeCcypcHble  IPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBa, IIOUCKA MyTeH BBIXOJA U3 INI00AJIBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJIOTMUECKUX 3HAaHUHM B LEJAX
HOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOywaromuxcs, GopMupyemon
IpU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs /JIs aHajau3a u
OOBSICHEHMSI SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIMINX B HEM HM3MEHEHHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS Ha OCHOBE HAy4yHbIX (DAaKTOB U
UMEIOINXCS JaHHBIX C LEJIbIO TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Jis
pelieHus npo6iieM B peasibHbIX )KU3HEHHBIX CUTYAlUSX;

OCO3HaHWE ILIEHHOCTU HAYYHOM JeATEeNbHOCTH, TOTOBHOCTH OCYUIECTBISTh
IPOEKTHYIO M HCCIEI0BATENIbCKYIO ACSITEIIbHOCTh MHAUBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS yueOHOTO mpeamera «buonorus»
BKJIFOYAIOT. 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYaAIOIIHUXCS
MEKIUCIUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIIeHAYYHbIC TMOHSATHS, OTPaKAIOIIHE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX Haykax (BEIEeCTBO, DHEPIHs, SIBJICHHE, MPOIeC,
CUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIICJIOBaHWEe,  HAOJIOJICHWE, HW3MEpPeHHe,  OKCICpUMEHT U JpYyTHe);
yHHUBEpCaJibHble y4ueOHbIe JeiicTBHUs (IIO3HABATENbHbIC, KOMMYHHKATHBHbIC,

pETyJISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (GyHKIHOHATBHOM
rPAaMOTHOCTH U  COIIMAJIBHON KOMIIETCHIIMM OOYy4YarolIuxcsi; CIOCOOHOCTH
00yyaromuXxcs UCIIO0JIb30BaTh OCBOECHHBIE MEXKIMCLIUILUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMSA W YHUBEpCaJlbHble ydeOHble JEWUCTBUA B
MO3HABATEJIbHOM U COLIMATILHOM MPaKTHUKE.

B pesynapraTte wu3ydeHuss OHOJOTMM HAa YPOBHE CpPEAHETO OOLIEro
oOpazoBaHust y oOyuaromierocss OyayT chOpMUPOBaHbI [O3HABATEIbHbBIC
yHHUBEpCalbHbIC yueOHbIE AEMCTBHSI, KOMMYHUKATUBHBIE YHUBEPCATIbHBIC YUeOHBIC
NeUCTBUSI, pPETyJSITUBHbIE YHHUBEpPCAJIbHbIE Y4yeOHble JEHUCTBUS, COBMECTHas
JEeSITENIbHOCTb.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIeTo
00pa30BaHUs TOJKHBI OTPaXXaTh:

OsiaseHue YHHUBepPCAJbHBIMHU Y4eOHbIMHU MO3HABATEJIbHBIMHU
JAeHCTBUSIMM.

1) 6a30BbIe JOrHYeCKHE e CTBUSL:

CaMOCTOSITENNbHO  (OpMyNIHpOBaTHh W aKTyadu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, Ki1accu(UKauu, 0000IIeHNs), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICIATH MX XapaKTEPHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMU TIOHSTHSIMH);

ONpEeAeNATh LEAN MACSITENbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIOJIb30BaTh OMOJIOrMUYECKHUE OHATHA Ul 00bACHEHUS (PAKTOB U SIBICHUN
YKUBOM IIPUPOLBI,

CTPOWUTH JIOTHYECKHE pacCykaeHus (MHIYKTUBHBIC, JICIyKTHBHBIC, IO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX
SBJICHUSIX, (POPMYJIUPOBATh BHIBO/BI U 3aKIIOUCHHUS;

IPUMEHATD CXEMHO-MOJICJIbHBIE ~ CpeAcTBa s IPEACTaBJICHMS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMH  pa3HOrO  pojAa,  BBIABICHHBIX B Pa3IUYHbIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C YYETOM aHallM3a MMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEpUAIbHBIX PECYPCOB,;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKIE NeiiCTBHUS

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MMPOEKTHON JAESTENBHOCTH,
HaBbIKAMHM  pa3pelieHus npoosieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JIEITEIBHOCTU I10 IIOJIYYEHHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUIO M MPHUMEHEHUIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATbHBIX TPOEKTOB;

(dbopMupoBaTH HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (HOpMyIHpOBaTh COOCTBEHHBIE 33aJauyud B 00pa30BaTEIbHOU
NESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS,

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
JEeNCTBUS B MPOPECCUOHAIBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IMO3HABATEIbHYI0 M IPAKTUYECKYIO 00J1acTu
KU3HEJIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE MJIEH, MpelaraTb OPUTMHAIbHBIC MOAXOAbI U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopmManueii:

OPHEHTUPOBATHCS B PAIMYHBIX HCTOUYHUKAX HH(popMarmn (Tekcre yaeOHOTOo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX HaHHBIX, B VIHTepHeTe), aHaJIM3HPOBAThH



UHGOPMAIUIO Pa3INYHbIX BUJOB U (OPM IpeACTaBICHUs, KpUTUUECKH OLIEHHUBAThH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJbBI NIPHU MOWCKE U
oTOOpe Ouosiornueckor MH(popMalu, HEOOXOAUMOM MJI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYpYy aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX
TIOMCKOBBIX CHCTEM,

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TpeaCTaBICHUSA
onosoruveckoit madGopMaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJUIIbI, PUCYHKH
U Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (Qusnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopmyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIAIHOCTH,

BJAQJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  HHQOPMAIIHH,
UHGOPMAITMOHHOHN 0€30MaCHOCTH JTMYHOCTH.

OsJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUAMM

1) o0meHume:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTE WJIM JUCKYCCHH TIO CYIIECTBY OOCY»xmaeMoii TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMH JAPYTUX YYaCTHHUKOB
JIMAJIora Wi JUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHHs, TOHWMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYaTh KOH(IUKTHI U BECTH MIEPETOBOPHI,

BJa/IeTh Pa3jIMYHbIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, OHUMATh
HaMEpEeHUs JIPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJIbHOCTD!

MOHUMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aMMOJCHCTBHS MPU PEUICHUH Y4eOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)K0T0 YjeHa KOJUJICKTHBA,



NPUHUMATh I[E€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ JOCTHKEHHUIO. COCTABJIATh IUIAH JIEWCTBUH,
pacupenensiaTh poiad € Y4E€TOM MHEHMH YYacCTHHKOB, OOCYXXIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXKJOTO yYacTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UJEHU C TO3UIUU HOBU3HHBI,
OPUTHMHAIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B Pa3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anms:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHHUS MPOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENBHYIO ACSITEIBHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJISATh IUJIaH pElIeHHs MNpo0ieMbl C  yu4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MIPEATIOUTECHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUIA;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT,

Ccroco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENBbHON  pediieKCHMd  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU AJisi OLEHKH CUTyaluu, BbIOOpa
BEPHOI'O PEICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO,;



IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX [PU aHAIU3E pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs U APYTUX:

OPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apPryMEHTBl JPYyIMX NPU aHAIW3E pPEe3yJIbTaTOB
NEATEIBbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YeI0BeKa.

IHNPEJMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaTbl OCBOCHHS COJIEPKaHHUS Y4yeOHOro mpeaMera
«buosorusi» Ha yrayOJEHHOM YypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npoduibHOro  oOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIJIFOYAFOT:
cneruduyeckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPeoOpa30BaHUI0 3HAHUHM, BUJBI IEATEIBHOCTH T10
MOJIYYE€HUIO HOBBIX 3HAHWUW W WX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI IO
roJlamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs y4ueOHOro mpeamera «buomorus» B 10
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MHUpaA, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHUU TpoOJeM  PaIMOHAIBLHOTO
IPUPOOIIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHUOJIOTHH,

BIIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIAraoNue OHWOJIOTMYECKHE TEPMHUHBI WM IMOHATHS (KW3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSAIHs, CaMOBOCIPOHM3BEICHNUE,
HACJICICTBEHHOCTh, M3MCHYUBOCTh, POCT M Pa3BHUTHE), OHOJOTHUCCKUE TCOPHHU
(kmerounas Teopus T. IlIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpHsI
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOT000pa3¥sl H MMPOUCXOXKACHHS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€MHO00pa3us
MOTOMKOB TIE€PBOr0 IOKOJIEHHUSI, PACUIEIUICHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss . MeHpaens, TOMOJOTMYECKUX PSJIOB B  HACJIEICTBEHHOU
nsMmenuynBocty H. V. BaBuiioBa), mpuHIMIIBI (KOMIZIEMECHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OHMOJIOTHUECKUX HCCIICIOBAHUSAX JKHBBIX OOBEKTOB (OmNHCaHHWe, W3MEPCHHE,
HAOJII0ICHHIE, DKCIIEPUMEHT);

yYMEHUE BbIIEATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE



OaxkTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pPACTEHWH, >KUBOTHBIX, YEIIOBEKa, TIPOIECCOB KHU3IHEACITEIHLHOCTH,
IPOTEKAIONINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
IPOIIECCOB. OOMEHa BemlecTB (MeTaboIu3M), MPEBpAIICHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MHUTAHM, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, TaMeTOTeHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pPa3MHOXKCHHUsSI,  HMHIMBHUIYaJbHOTO  pa3BUTUsA  opraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3HCca, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOWJIAMU KJIETKH U HX
GYyHKIMUAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W HMX (QYHKIUSAMH, MEXKIY
OpraHaMH W CHCTEMaMH OpPraHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U MX
GYHKIASIME, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUIMH, MEXAY dTaramu
oOMEHa BEIEeCTB, dTalaMH KJIIETOYHOTO ITUKJIA 1 KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM W (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMCHHE BBISBISITH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA,

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JJIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII,

YMEHUE pPelIaTh OMOJOTHYSCKUE 3aa9H, BBISIBIISITh TPUYHMHHO-CJICICTBCHHBIC
CBSI3U MEXIY UCCIAEAYEMBIMU OMOJIOTHYESCKUMHU TIPOIIECCAMHU U SIBJICHHUSAMHU, JeIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3yJIbTaTOB,;

yMEHHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKTUYecKHe paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0OBAHUEM,

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh WX OSKCIECPHUMEHTAIBHBIMU
cpenctBamu, GOPMYTUPYS II€Ib HCCIICIOBAHUS, AHAIM3UPOBATH IOYYCHHBIC
pe3yIbTaThI U JENIaTh BHIBOIBI;

YMEHHE Yy4YacTBOBaTh B y4EOHO-HMCCIICIOBATEIILCKONH paboTe 1Mo OMOJIOTHH,
AKOJIOTMM M MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pE3yJbTaThl Ha  YUYCHHYECKHUX

KOH(pEPEHIINSAX;
YMEHHE OILICHHBATh ATHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obmactu  OWolOTMM W MeOUIMHBI  (KIOHMpPOBaHHE,  HMCKYCCTBEHHOEC

OILJIOJIOTBOPEHKE, HAMPABJICHHOEC W3MCHCHHE T'€HOMa M CO3JaHUE TPAHCTCHHBIX
OpPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccrnoHaTbHON
JeSITeIbHOCTH B 00JacTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CENbCKOTO XO3SWCTBA, MUIIEBOH MPOMBIIUICHHOCTH, YIIIyOIATh MO3HABATEIBHBIH



WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH TIpodeccun u
IPOJOJDKEHUE OHOJOTMYecKoro oOpa3oBaHMs B OpraHuU3alUsiXx  CpPEIHEro
po(ecCHOHaTBLHOTO U BBICILIETO 00pa30BaHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydeOHoOro mpeamera «buomnorus» B 11
Kacce NOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI U PEIICHUH 3KOJIOTHYECKHUX
npo0JieM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIIMOHAIBLHOTO
PUPOAOIIONH30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJIOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIpENICTICHUS] W TOHWMAHHWE CYIIHOCTA OCHOBOIIOJNATAIOIINX OMOJOTHUYECKUX
TEPMUHOB W MOHATHH (BHI, 3KocucTeMa, Ouocepa), OHOJOTHMUYECKUE TEOPHUH
(aBommrormonHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHUS 3BOJIOIMU), YUCHUS
(A. H. CeBeprioBa — o myTsx u HampaBieHusX dBoioiun, B.M. BepHanckoro — o
ounocdepe), 3axonsl (reHermueckoro paBHoBecus Jlkx. Xapmu u B. BaiinOepra,
3aponpimeBoro cxonctea K. M. bopa), mpasmna (muammyma lO. JIubuxa,
HKOJIOTUYECKON MUpaMUbl SHEpruu), runore3sl (rumoreza «mupa PHK» V.
I'un6Gepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, uaMepeHue, HAOMIOACHUE, SKCIECPUMEHT), CIIOCOOAMHU BBISIBICHHS M
OIICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJICIATh CYIICCTBEHHbIC IIPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
KOCHCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIONaTPUYECKOr0 u CUMITATPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIONMU HA TeHO(DOH T TOMYJISIIUH,
PUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie 0OMTaHus, YepeJOBaHUsl HAMPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAYy MPOLIECCAMU SBOJIOIUH,
JIBIDKYIIMMH CHJIAMU aHTPOMNOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENIbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpefie 0OMTaHus, a0MOTUYECKUX U OHMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBS3€ld OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;



YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYCCKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB M CPEIIbI OOMTAaHMS, EMHCTBA
YeNIOBEYECKHX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOTooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOIBI U YETOBEUECTBA;

yMEHUE pelIaTh OMOJOTUYECKUE 3341, BBISIBIISITH TPUUUMHHO-CIICICTBEHHbBIC
CBSI3M MEXKY MCCIIEeTyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

YMEHUE BBIMOJTHATH JIA0OpAaTOPHBIE W TMpaKTUYeCKWe paboThl, cOOII0IATh
npaBuiIa mpu paboTe ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHHEM,

YMEHHUE BBIJIBUTATh THUIOTE3bl, MPOBEPITh HX OSKCHEPUMEHTAIbHBIMU
cpeacTBamMu, GOpMYyIUpYsS Ielb HWCCICNOBAaHUS, aHAIM3HPOBATh IOJyYEHHBIC
pe3yIbTaThI U JCNIaTh BHIBOIBI;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIICIOBATEIHCKON paboTe Mo Owmojoruu,
HKOJIOTUM W MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  PE3yJIbTaTbl HA  YYEHHYECKHX
KOH(epeHIHsIX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOXKICHNUN JKU3HU, YETOBEKa
¥ YENOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUSIX U CHOCO0aX MpeoTBpaIECHUS
r1o0aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHambHOMI
JESITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BAHMS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO3SAWCTBA, MHUIIEBON
IIPOMBIIIVICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HaIpPaBICHHBIM Ha
OCO3HaHHBIM  BHIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJIOJDKEHUE
OHMOJIOTMYECKOTO 00pa30BaHUsl B OPraHM3AIMAIX CPEAHEro MpohecCHOHATBFHOTO U
BBICIIIETO 0Opa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHnoBaHue pa3xejioB U TEM

KoanuyecTBO 4acoB

daexkTpoHnHble (HH(POBHIE)

Ne NMpOrpamMmblI Beero KonTposbubie |  IIpakTideckue o0pa3oBaTejbHbIe pecypchl
n/n padoThI padoThI
1 buonorus kak Hayka 1 1
2 JKuBbIC CHCTEMBI M UX U3YUCHHE
3 buonorus knerku 2 0.5
4 XuMHuUecKasi OpraHu3anus KIeTKH 10 1
5 Crtpoenue u pyHKIIUH KIETKH 8
6 OOMeH BellecTB U MpeBpallieHue YHEPTUU B 9 1
KIIETKE
7 H"aCJ'IGI[CTBeHHaﬂ uH(bOopMalus U peanu3arus 9 05
e€ B KJIETKe
8 JKu3HEHHBIN UK KJIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 15
11 I'eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneruka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTUYECKAsE OHOTOTHS 4
17 PesepBHOE Bpems 1 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 13




11 KUIACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpaMmmMbl

KoandyecTBO 4acos

Bcero

KonTposbH
ble padoThbI

IIpakTHyeck
ue padoThl

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

3apoKICHUE U Pa3BUTHE
9BOJIIOLIMOHHBIX
NpEeJICTaBICHUN B
Oouooruu

MuxkposBontonus u eé
pe3yNbTaThI

14

MaxkposBonronus u eé
pE3yJIbTATHI

HpOI/ICXO)KI[eHI/Ie 151
Pa3BUTHUC KU3HU HA 3emite

15

1.5

[IpoucxoxaeHue yeaoBeka
— QHTPOIIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOIICHHSIX
OpPTaHU3MOB U
HaJOPTaHU3MEHHBIX
CHUCTEM C OKpY Karolien
cpenoun

0.5

OpranusMmsl 1 cpenia
oOuTaHus

1.5

DKOJIOTUSA BUIOB U
MOMYJISIIUNA

0.5




9 DKOJIOTHA COOOIIECTB. 12 05
OKOJIOTHYECKHE CUCTEMEI

10 buocdepa — rmobanpHas 6
JKOCHUCTEMA

1 UenoBek U OKpysKaro1as 6
cpena

12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO 102 75

YACOB 110 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoxka

KoanuyecTBO 4acoB

Bcero

KonTpoabu
ble padoThI

[MpakTnyeck
ue padoThbl

Jara
HU3Y4YeH
us

JICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchl

Bburonorus kak KOMIUIEKCHasI
HayKa U KaK 4acTh
COBPEMEHHOT0 001eCTBa

JKuBble cucTeMBI U UX CBOICTBA

YPOBHeBaH opraHnusanys JKUBbIX
CUCTEM

HcTopust OTKPBITHS U U3YYECHUS
kieTku. Kinerounas teopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTUN.
ITpakTnyeckas pabora
«/3yueHne METOI0B KIETOYHOMU
ouonoruu (xpomarorpadus,
aneKkTpodopes,

g depeHraIbLHOe
nentpudyruposanue, [11[P)»

0.5

XMMHYECKUH COCTaB KJIIETKHU

MuHepanbHbI€ BEIECTBA
KJIETKH, UX OMOJIOrn4ecKas poJib

Opranuueckue BeliecTBa
KJICTKH — OCJIKH.
JlaGopaTtopHnast pabota

0.5




«O0bHapyxeHne 0eIKOB ¢
MOMOIUIbIO KaYeCTBEHHBIX
peaxkuuii»

CaoiicTBa, K1accupuKamus u
byHKIMHA OEIKOB

10

OpFaHI/IquKI/IC BCIICCTBA
KJICTKU — YTIJICBOABI

11

OpFaHI/I‘IeCKI/IC BCIICCTBA
KJIICTKHU — JIMIIMABI

12

Hykneunoseie kucnotsl. JITHK u
PHK. JIaGoparopnas pabota
«HccnenoBanne HyKJIENHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOB»

0.5

13

Crpoenue n ¢pyakiuu ATO.
Hpyrue nykineosuarpudochats
(HT®D)

14

Cexsenuponanue /JHK.
MeTo 16l TEHOMHKH,
TPAHCKPUTITOMHUKH, POTECOMHUKH

15

Meroas!l CTpYKTYpHOMR
ouonoruu

16

Twurel KIIEeTOK.
IIpokapuoTnueckas KieTka

17

CtpoeHue 3yKapruOTHIECKON
kieTku. [IpakTudeckas padbora
«3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbI»

0.5




18

IToBepxHOCTHBIN anmapar
KIIETKU

19

OnnomeMOpaHHBIE OPTraHOUIbI
knetku. [Ipaktuueckas padbota
«/3yueHne IBUKEHUS
LIUTOILIA3MbI B PACTUTEIbHBIX
KJIETKax»

0.5

20

[TonmyaBTOHOMHBIE OPTaHOUBI
KJICTKU: MUTOXOHJIPHH,
ractuel. JlabopaTopHas
pabora «lccnenoBanue
IUIa3MOJIM3a U JEIIa3MOJIn3a B
PaCTUTENBHBIX KIIETKaX>»

0.5

21

HememOpanHbie opranou bt
KJIETKHA

22

Ctpoenue u pyHKIUH 1pa

23

CpaBHutenbHas
XapaKTePUCTHKA KIETOK
sykapHot. JlabopaTopHas
pabota «M3yueHue cTpoeHHs
KJIETOK Pa3IMYHBIX
OpPIraHHU3MOB»

0.5

24

ACCHUMUIISIIHAS ¥ TUCCUMMIISIIINS
— JIB€ CTOPOHBI MeTaboIn3Ma.
Tums! o0OMeHa BEIIECTB.
Jlaboparopnas pabota
«3y4yeHne KaTalIuTHIECKOU
aKTUBHOCTH (hepMeHTOB (Ha




IIPUMEPE AMWIIA3BI WU
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTtabonusma. Jlaboparopnast
paborta «3yueHue
(hepMEeHTaTHBHOTO
paclierieH sl epoKcuaa
BOJIOPO/Ia B PACTUTENIbHBIX U
JKUBOTHBIX KJIETKaX>»

0.5

26

Bbenku-akTuBaTOpHI M OCIKH-
HHTHOUTOPBI

27

ABTOTpO(DHBINA THIT 0OMEHa
BEILIECTB

28

dorocunre’

29

XemocuHTes. JlabopaTopHas
pabota «CpaBHEHHE TIPOIIECCOB
(bOTOCHHTE3a U XEMOCHHTE3a»

0.5

30

AHaspoOHBIE OpraHu3Mbl. Buibl
Oposkenus. JlabopaTopHas
pabota «CpaBHEHHE MPOIIECCOB
OpOKEHUS U IBIXaHUS»

31

AspoOHBIE OpraHU3MBbl. JTaIlbl
SHEPTreTUYECKOro 0OMeHa

32

DHeprust MeMOpPaHHOTO
rpagueHTa npoToHoB. CuHTE3
AT®: pabora npotoHHO1 AT®-
CUHTA3bl




33

Peaknum MmaTpu4HOrO CHHTE3a

Tpanckpunuus — MaTpU4YHbINA

34 cunre3 PHK

35 Tpancsiius u e€ 3Tarmbl
KonnpoBanune aMMHOKHCIIOT.

36 Poins pubocom B OnocuHTE3E
Oenka

37 Opranuzanusi reHoMa y
MPOKAPUOT U DYKAPUOT

18 MonekynsipHble MEXaHU3MBI
AKCIIPECCUU TEHOB y SYKaApPHOT
Bupycsl — HekiieTouHbIE
(hOpPMBI KU3HH U 00JIMTaTHBIE

39 napasuthl. [IpakTudeckas 0.5
pabota «Cozanue Moaenu
BHpYyCa»

40 Bupychsbie 3a6omeBanms
YeNoBeKa, )KUBOTHBIX, PACTCHHI

a1 Hanortexnonoruu B OMoi0Truu U
MEUIIIHE

42 JKu3HeHHBIN IUKIT KICTKU

43 Martpuunsiii cunates JJHK
Xpomocomsl. JTaboparopHas

44 pabota «3ydeHHe XpOMOCOM 0.5
Ha TOTOBBIX MUKPOTIpEapaTax»

45 JleneHue KJIETKM — MHUTO3




Tunsl kinetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «HabmrogeHue MuTo3a B

46 0.5
KJIETKaX KOHYMKa KOpellKa JIyKa
(Ha rOTOBBIX
MHKpOIIpenapaTax)»

47 Perynsauus >xn3HeHHOr o IMKJIA
KJIETOK

48 Opranusm Kak eINHOE 1IeTI0e
Tkanu pacrenuil. JlaboparopHas

49 pabota «3yuyenue Tkanei 0.5
pacTeHun»

TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota 0.5
«M3yuyeHune TKaHe! JKUBOTHBIX»

Opranbl. CUCTEMBI OPraHOB.

51 JlaGopartopHnas pabota 05
«3y4yeHue opraHoB IIBETKOBOTO '
pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBI>xeHue OpraHu3MoB

54 [Turanue opraHu3MoB
IIntanue MO3BOHOYHBIX

55 KUBOTHBIX. [ InmeBapurenbHas
crcTeMa 4YelloBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue M03BOHOYHBIX

JKHMBOTHBIX M YCJIOBCKaA




Tpancnopt BemecTs y

58
OpPraHUu3MOB
KposeHocHas cucrema

59 MIO3BOHOYHBIX KUBOTHBIX H
YesioBeKa

60 Beiaenenue y opranu3smMosB

61 3ammra y opraHu3MOB

62 MMMyHHast cucTeMa 4enoBeKa

63 Pazngpaxumocts u perynauus y
OpPraHUu3MOB
I'ymopanbHas peryisuus u

64 SHIOKPUHHAS CUCTEMA
’KMBOTHBIX U Y€JIOBEKa

65 @OpMBI pa3MHOKEHUS
OpPTaHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
I"amerorenes. OOpazoBaHue u
pa3BUTHE MOJOBBIX KIETOK.

68 JlaGoparopHnast pabota 05
«M3y4eHune cTpoeHHs MOJIOBBIX '
KJIETOK Ha FOTOBBIX
MHUKpoOIpenapaTax»

69 WNupuBuyansHOE pa3BUTHE
OpPTaHU3MOB — OHTOTECHE3

70 3akiazika OpraHoB M TKaHEH U3

3apOAbIIICBLIX JINCTKOB




71

Poct Pa3sBUTHEC ) KUBOTHLIX.
JlabopartopHnast pabota
«BpIsiBIICHNE IPU3HAKOB
CXOJICTBA 3aPOIbIIICH
MMO3BOHOYHBIX JKUBOTHBIX»

0.5

72

Pa3zmHoOxeHue u pa3BuTHe
pactenuii. JlabopatopHas
pabota «CTpoeHne OpraHoB
Pa3MHOKEHHUS BBICHIIUX
pacTeHun»

0.5

73

Uctopus ctaHoBIEHUS 1
pa3BUTHUS TEHETUKH KaK HAYKH

74

OCHOBHBIE ITOHITHUSI U CUMBOJIBI
redetuku. JlaboparopHas
pabota «JIpozoduia kak 00BEKT
TFeHETUYECKUX UCCIIeI0BAaHUN»

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HaKoB. MoHOrnOpuIHOE
ckpemnBanue. [Ipaktrueckas
pabota "M3ydyeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS
y npo3zodumsr”

0.5

76

[IuTonoruyeckrne OCHOBBI
MOHOTUOPHUIHOTO CKPEIIUBAHUS

77

AHanu3upymrolee CKpEeIUBaHuUE.
HenosnHoe nomuanpoBanue

78

JlurnbpuaHoe CKpeluBaHue.
[TpakTuueckas pabota

0.5




«3y4yeHue pe3yapTaToB
JOUTHOPUIHOTO CKPEIUBAHUS Y
TPO30(HITBI»

79

[MuTonoruyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CueruieHHOE HacIeA0BaHNE
NIPU3HAKOB

81

XpoMocoMHast Teopust
HACJIEICTBEHHOCTHU

82

I'eneTuka nona

83

I'eHoTHN Kak 11€10CTHAS
cucrema

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
1 YeJIoBeKa

85

N3MeHYMBOCTh IPU3HAKOB.
Bunnl namMeHunBoCTH

86

MonupukannonHas
W3MEHYUBOCTh

87

BapuauuonHsli psag u
BapUaLlMOHHAs KpUBasl.
JlaGopatopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MoAU(UKAITHOHHON
n3MeH4uBoCTH. [TocTpoeHue
BAPUALIMOHHOTO Psia U
BapUaIlMOHHOW KPUBON»

0.5




88

I'enoTunumueckas
N3MeHUYUBOCTh. KoMOMHATUBHAA
U3MEHYUBOCTH

89

MYTaHI/IOHHaﬂ U3MCHYUBOCTD.
[IpakTuueckas pabora
«MyTtaruu y apo3oduisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

0.5

0

3aKOHOMEPHOCTHU
MYTaIMOHHOTO TIpoIiecca.
DnureHeTrka U JIIMI€HOMUKA

91

I'eneTuka yenmoBeka.
[TpakTuyeckas pabora
«CocTaBlIcHHE U aHAIIN3
POAOCIIOBHOM»

0.5

92

MeTtoasl METUITMHCKON
T€HETUKH

93

3HaueHne MEIUIITHCKON
TCHETUKHU B MPEJOTBPAIICHUN U
JICYCHUHN T'€HETHYECKUX
3a00JI€BaHUM YEIOBEKA

94

OCHOBHBIE TIOHSTHS CEJICKIINH.
JlaGopaTtopHnas pabota
«3y4eHue copToB KyJIbTypHBIX
pacTeHHii U TOPOJT AOMAITHIX
JKUBOTHBIX»

0.5

95

MeToab!l CeNEeKIIMOHHON
pabortsl. JTaboparopHas pabora

0.5




«3ydyeHre METOI0B CEEKITUN
pacTeHuin»

96

JlocTrkeHus CeJICKIINU
pacTeHUH U KUBOTHBIX.
[IpakTuueckas pabora

«[TpuBHBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcoB

98

BbuorexHonorus Kak Hayka u
OTpacib MPOU3BOCTBA.
[TpakTuyeckas pabora
«M3y4yenne 0ObeKTOB
OMOTEXHOJIOTUK»

0.5

99

OCHOBHBIE HANIPaBJICHUS
CUHTETHYECKOU OUOIOTrUU

100

XpOMOCOMHaﬂ U ICHHas
HHXXCHCPHA

101

MGI[I/IHI/IHCKI/IG OMOTEXHOJIOTUH

102

PesepsHelii ypok. [IoBTopenue,
0000111eHre, CUCTeMaTH3aIH
3HAHUUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

135




11 KITACC

Ne
n/
n

Tema ypoka

KoandyecTBO 4acos

Bcero

KonTpoabu
ble padoThbI

IIpakTHyeck
ue padboTbl

JlaTa
U3Y4YeH
us

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

DBosronrOHHAs Teopust Y.
HapBuna

JIBHKyIIME CUIIBI 3BOJIIOLIUU
Bu10B 1o Y. JlapBuny

Bbops6a 3a cymecTBoBanue,
€CTECTBEHHBIN U
MCKYCCTBEHHBIH 0TOOp

dopMHUpOBaHUE
CUHTETUYECKON TEOPUU
3BOJIIOLUHU

OTankl YBOJIIOIMOHHOIO
rporiecca: MUKPOIBOJIOIHS 1
MaKpOA3BOJTFOITUS

HOHYJ'ISIHI/UI — DJICMCHTapHasa
€AHNIa 3BOJIOINHU

3aKOH T€HETHUYECKOTO
paBHoBecus k. Xapau, B.
BaiinGepra. JTaboparopuas
pabota «BrisiBieHHE
W3MEHYMBOCTH Y 0cOOei
OJTHOTO BHJIa»

0.5

OnemeHTapHbIE (HaKTOPHI
ABOTIOLUH




OddexT ocHoBaTens. Dhdext
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3onsumun
MOTTYJISIHN . Teorpaduaeckas,
onomornyeckas

11

EctectBennsIit oTO0p —
HANPABISIOMUN (aKkTop
IBOJIIOLIUN

12

[TonoBoii oT60p

13

[TpucnocoOiaeHHOCTh
OpraHU3MOB KaK pe3yjbTaT
MHUKPO3IBOJIIOLUN.
JlaGopaTtopHnas pabota
«M3yuenune apomopdo30B U
WM0AJAITALMI y paCTEHUH U
JKUBOTHBIX»

0.5

14

[Tpumeps! npucmocobaeHu y
OpPraHHU3MOB:
Mopdonoruueckue,
¢bu3noIornuecKue,
OHMOXMMHUYECKHUE,
MMOBEJICHYECKHUE.
JlaGoparopnast pabota
«[Ipucnocobienns
OpPraHHU3MOB U UX
OTHOCHUTEINbHAs
11e1eco00pa3HOCTh»

0.5

15

Bupn, ero kpurepun n
cTpykTypa. JlaboparopHas

0.5




pabora «CpaBHeHUE BUIOB IO
MOP(OJIOTHIECKOMY
KPUTEPHUIO»

16

Crpykrypa Buza

17

BunooOpa3oBanue kak
pe3yJIbTaT MUKPOIBOJIIOLIMH

18

CBs3b MUKPO3BOTIOLIMH U
AMUIEMHUOJIOTUH

19

MakposBosronus.
ITameoHTOTOTMYUECKIE METOIBI
I/I3y‘~IeHI/I${ 3BOJJIOIINN

20

buoreorpaduyeckue MeTobI
W3YYCHHS IBOJTIOIHH

21

DMOPHUOIOTHYECKUE U
CPaBHUTEIHHO-
Mop(doornuecKre MeTOoIbI
W3yYCHUS SBOJTIOLIUU

22

MOJ'IeKy.TIHpHO-FCHeTI/I‘IeCKI/Ie,
OMOXHUMHYECKHE U
MAaTeMaTHYCCKUC MCTOAbI
HU3YYCHUSA SBOJIOINA

23

OO61me 3aKOHOMEPHOCTH
SBOIIOLUH

24

AnanTuBHas paguanys.
HepaBHOMepHOCTH TEMIIOB
HBOJIIOLIUU




25

Hayunble runoressl
ITPOUCXO0KICHHS )KU3HU Ha
3emuiie

26

I[OHay‘-IHI)Ie MMpEaACTaBJICHHUA O
3apOKACHUH KU3HU

27

OCHOBHBIE JTAIIbI
HEOPraHUYECKOU 3BOJIFOLIUN

28

I'mnoTe3sr 3aPOXKACHUA )KU3HU

29

HcTopus 3eMan u MeTo il €€
n3ydenus. JlaboparopHas
pabota «M3yuyenue u
OIMCaHME UCKOMAEMbIX
OCTaTKOB JPEBHUX
OpPraHU3MOB»

0.5

30

HauansHaeie >Tamnnt
OpraHryYeCKOM IBOJIOIUU

31

OBOIIOLUS 3YKAPUOT

32

OCHOBHBIE 3Tarbl HBOJIIOLUN
PacTUTENBHOTO MUPA.
[TpakTuyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOECHUS PACTCHUI Pa3HbBIX
OTZIETIOB»

0.5

33

OcHOBHBIE 3TaIlbI 9BOJIIOIIMH
JKUBOTHOI'O MHUpa

OBONIOMS )KUBOTHBIX.
ITpakTnyeckas pabora
«M3yuenune ocodbeHHOCTEH

0.5




CTPOCHUS ITO3BOHOYHBIX
KHUBOTHBIX>»

35

Pa3Butie xu3Hu Ha 3eMiie 110
3paM U TIepruoIaM

36

MaccoBble BBIMUpaHUS —
IKOJIOTHYECKNE KPU3UCHI
IIPOLIOTO

37

CoBpeMeHHbIN IKOJIOTMYECKHI
KpHU3HUC, €ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPTaHWYECKOTO MHpPa

39

OCHOBHBIE CHUCTEMATUYECKUE
IpyTIBl OPTaHU3MOB

40

AHTpOIIOJIOTUS — HayKa O
YeJI0BEeKe

41

PazBuTue npeacrapieHuit o
MIPOUCXOXKICHUN YEeTIOBEKa

42

MecTto yenoBeka B CHCTEME
OpPraHUYECKOTO MHPA.
JlaGoparopnas pabota
«M3ydeHne ocoOeHHOCTEH
CTPOCHHMSI CKelleTa YeIoBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHHEM>

0.5

JIBrKy1yie cuitbl
aHTPOIIOTCHE3a

CoorHouieHue
OHOJIOTUYECKUX U




COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTeHe3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTCHE3a

46

IlameoreneTuka n
HaJIEOTEHOMHUKA

47

DBOJIIOLIUSI COBPEMEHHOTO
YelioBeKa

48

YenoBeueckue pachl.
[TpakTnueckas padbora
«3y4yeHne 3K0JI0rMIeCKUX
aJanTalyi 4ejIoBeKa»

0.5

49

MexucuIIMHapHbIE
METO/Ibl aHTPOTOJIOTUHU

50

3apO)KI[eHI/IC " pa3sBUTHUC
9KOJIOT'MH1

51

MeToabI YKOJIOTHH.
JlaGopartopHnas pabota
«M3y4eHne MeTo10B
HKOJIOTHYECKUX
HUCCIEeIOBaHUN»

0.5

52

3HaUYeHHE YKOJOTHISCKUX
3HAHUMN JJIA YCJIO0BCKaA

53

Oxonorudeckue (pakTopsl

AbuoTtnueckue (GpaxkTopsl.
CBeT Kak 3KOJOTUYECKUM
dakrop. JlabopaTopHas
pabota «BpIsBICHHE

0.5




MPUCTIOCOOIEHUI OpraHU3MOB
K BIIMSTHUIO CBETa»

55

AbnoTtnueckue (GpakTopsl.
Temnepatypa kax
AKOJIOTHUYECKUH (aKTop.
JlaGopartopnas pabota
«Bp1sBneHue
IpUCIOCOOIEHNH OpraHu3MOB
K BIIMSIHUIO TEMIIEPATyPhI»

0.5

56

Abunornyeckue QpakTopsl.
BraxxHOCTB Kak
HKOJIOTHYECKUH (aKTop.
JlaGopaTtopHnas pabota
«AHaTOMHUYECKHE
0COOEHHOCTH pacTeHHUH u3
pa3HBIX MECT OOUTAHUS

0.5

57

Cpenbl 0OUTaHHS OPTaHU3MOB

58

buonornueckue puTMbl

59

Kuznenusie Gpopmel
OpraHHU3MOB

60

buotnueckue pakropsl

61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUH JIg
CYIIIECTBOBAHMS OPraHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJISIIUN




63

OCHOBHBIE TTOKA3aTeIN
MOMYJISAIMNA: YACICHHOCTD,
IJIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa

OCHOBHBIE TTOKa3aTeIN
MTOMYJISAIIMH: POKIaEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUN

65

DKOJIOTHYECKasi CTPYKTypa
MMOmyJIIqnuu

66

JlnHaMuKa nomysauuu u eé
peryusanus

67

KpuBble pocta UNCIIEHHOCTH
nomnynsauun. Kpussie
BbDKUBAHUS

68

DKoJIoTn4ecKast HUIIA BUIA.
JlaGopartopHnas pabota
«[IpucrocobneHus ceMsiH
pacTeHUii K pacceneHUIo»

0.5

69

Bup xak cucrema nomyJisiui

70

3aKOHOMEPHOCTHU MOBEJCHUS U
MHI'PALHN )KUBOTHBIX

71

Co00111eCTBO OPraHU3MOB —
OuoIEeHO3

72

DKocucTemMa Kak OTKpbITast
cucrema

73

KpyroBopor BelecTs 1 oTok
SHEPTUU B DKOCHCTEME




74

OCHOBHBIE TOKA3aTEN
3KOCHUCTEMBI

75

DKOJIOTUYECKUE TUPAMUIbI

76

H3meneHnunsa cooOIecTs —
CYKLECCUU

77

IIpupoHBIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCUCTEMBI MOpPEH U
OKEaHOB

78

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB,
CTEIeH, MyCThIHb

79

AHTpOHOFCHHBIe 9KOCHCTCMBI

80

Y p60o3KOCUCTEMBI.
ITpakTnyeckas pabora
«M3ydenue u onucanue
ypOO3KOCHUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(bopMUPOBaHUS OCHOBHBIX
B3aMMOJICVCTBUM OPraHU3MOB
B DKOCHCTEMaxX

82

MexaHu3MBbI BO34EHCTBUA
3arpsA3HEHUH pa3HbIX THUIIOB Ha
CcyOOpraHM3MEHHOM,
OpPraHU3MEHHOM,
MOMYJISIITIOHHOM H
9KOCHUCTEMHOM YPOBHSIX




buochepa —

83 oOmerIaneTapHast 000JI09Ka
3emun

84 VYuenune B. . Bepnaackoro o
ounochepe

85 3aKOHOMEPHOCTHU
CyIIECTBOBaHHS OMochepsI

6 KpyroBopoTs! BeriecTs u
OMOreOXMMHYECKUE IIUKIIBI

g7 30HaNBHOCTH OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITN

88 YcroitunBocth 6uocheps

89 DKOJOrM4ecKHe KPU3HCHI U UX
MPUYMHBI

90 Bo3sneiicTBue yenoBeka Ha
ouocdepy
AHTpPOIIOT€HHOE BO3/IEHCTBUE

91 Ha PaCTUTENbHBINA U
YKUBOTHBIM MU

92 Oxpana npupozsl
OCHOBHBIE IPUHIUIIBI

93 YCTOMYHMBOTO Pa3BUTHUSA
YeJI0BE4eCTBA U MPUPO/IBI
PanmonansHOe

94 MIPUPOJIOTIONH30BAHUE U

COXpaHEHHE OMOJIOTHYECKOTO
pazHooOpa3us 3emiu




95

O06001IeHME 110 TEME
«MuKpo3BOIIOIUS U €€
pe3yIbTaThI»

96

O6o00mienue o reme
«Maxkpo3Bosronus u eé
pEe3yJIbTaThI»

97

O000111eHIE IO TEME
«[IpoucXOKICHHE U Pa3BUTHE
JKU3HU HA 3eMie»

98

O0600111eHIE IO TEME
«[TpoucXO0XICHNE YETOBEKa —
AHTPOITOTCHE3»

99

O06001IEeHE 110 TEME
«DKOJIOTHS — HayKa O
B3aMMOOTHOIIEHUIX
OpPTaHU3MOB»

100

O06001IeHE 110 TEME
«OpraHu3msl U cpejia
oOUTaHUI»

101

O06001IeHE 10 TEME
«IKO0JIOTrUs BUIOB U
TIOMYJISIIIAI»

102

O06006mIeHne o TeMe
«buocdepa — rmobanpHas
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

102

7.5




ITPOBEPAEMBIE HA EI'D 11O BUOJIOT'UN TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
nposepsieMor
]
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3y/IbTaTaM OCBOCHHUSI
OCHOBHOI1 00pa30BaTEJILHOM IPOrPAaMMBbI CPEIHEro 00111ero
o0pa3zoBaHust

CdopMuUpOBaHHOCTh 3HAHUH O MECTE M POJU OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpoBaHUU COBPEMEHHOMN
CCTCCTBCHHOHaquOﬁ KapTUHBI MHUpa, B MMO3HAHHUU 3aKOHOB IMPUPOJLI U
pEIIeHNN YXU3HEHHO BAXKHBIX COLUATBHO-DTHYECKUX, YKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOIIEM YEIIOBEUECTBa, a TAKXKE B PEIICHHH BOIIPOCOB
paIMoOHATBHOTO MPUPOIOIIOIE30BAHUS, B (POPMUPOBAHUU [IEHHOCTHOTO
OTHONICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJEC POCCHICKUX H

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHH

Bnagenune cucremoil 3HaHMII 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCHOJb3YEMBIX B OMOJIOTHMUECKHUX HCCIIECIOBAHUSIX >KUBBIX
00BEKTOB W 3KOCHCTeM (OmHMcaHWe, HW3MEPEHHE, IMPOBEACHUE
HAOJIIOICHUH); CIOCOOaMU  BBISBJICHHS W OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHue BBIABUTaTh THIOTE3bl, MPOBEPATH HX SKCHEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIupys 1edb  HUCCICIOBAaHMs, AaHAJIM3UPOBATh
MOJIyYEHHBIC PE3YJIbTaThl U JIEIaTh BBIBOJIBI.

BoisBiieHME  3aBHCUMOCTH  MEXAY HCCIEAYyEeMbIMH  BEIMYMHAMH,
0OBSICHCHHE TIOJIYYCHHBIX PE3yIbTaTOB M (HOPMYJIHUPOBAHUE BBHIBOJOB C

HCITOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIaJeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET. OCHOBOIIOJIATAIOIIME OWOJOrMYECKUE TEPMHUHBI M TIOHSTHS
(ku3HB, KJIETKA, TKaHb, OpraH, OPraHH3M, BHJ, MOIYJISAIHUS, SKOCHCTEMA,
Ouorieno3, Ouocdepa;, MeTabOIM3M, TOMEOCTa3, KIETOYHbI MMMYHHTET,
OnocuHTe3  Oenmka, OMOMOIMMEpBI, JAUCKPETHOCTh, CAMOPETYJISIIHA,
CaMOBOCIPOU3BEICHNUE, HACJIC/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPr03aBUCHMOCTb, POCT ¥ Pa3BUTHE);

ouonoruueckue Teopun: kiaeroynast reopus T. [lIBanna, M. Illneiinena,
P. BupxoBa; KJIOHaJIbHO-ceJIEKTUBHOTO MMMyHHTeTa IlI. Dpnux, N.U.
MeunukoBa, XpoOMOCOMHas Teopusi HacieacTBeHHocTH T. MopraHna,

3aKkoH 3apoabimieBoro cxonacrtsa K. bapa, sBomronmonHas teopus Y.




JapBuHa, CUHTeTHYECKasi TEOPHsI IBOJIIOLIMH, TEOPHs aHTpororenesa Y.
MapBuna; Tteopuss Ouoreonenoza B.H. CykauéBa; yuenue H.N.
BaBuioBa 0 meHTpax MHOrooOpasusi U MPOMUCXOXKIEHHUS KyJIbTYypPHBIX
pactenuii, yuyenue A.H. CeepuoBa 0 NyTAX ¢ HampaBICHUAX
sBororuu, yuerue B.W. BepHaackoro — o ouochepe);

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHHS, PACILIECILICHUS
IIPU3HAKOB, HE3aBUCUMOrO HacieAoBaHus Ipu3HakoB [. Menpgens;
CLICTUIEHHOT'O HACJIEA0BaHUs IPU3HAKOB U HAPYILECHUS CLEIUICHUS T€HOB
T. Moprana; rOMOJIOTHYECKHX PSAIOB B HACIEACTBEHHON U3MEHYMBOCTH
H.M. Basunosa, renerudeckoro pasHoBecus JIx. Xapmu u B.
Baiin6epra; 3apoasimeBoro cxozactsa K. bapa; Guorenernueckuit 3akoH
3. I'ekkenst, . Mromiepa);

HOPUHIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npaBwia (Munumyma lO. JInOuxa, 3KOIOTMYECKOW MUPAMHIBI YHCE,
OMOMACCHI U SHEPTHUH);

runote3bl  (koarepBatHoit A.JM. Omnapuna, mepBuuHOro OynsoHa JIK.

Xonpeitna, mukpochep C. Dokca, prubozuma T. Hek)

VYmenue pe€maTtb IMMOHCKOBBIC OMOJOrHYECKHE 3a4a4d, BbIIBIITH
MPUIUHHO-CJICACTBCHHBIC CBsA3H MCKOY HCcCiIeyEMbIMU
OMOJIOrHYECKUMU OGT:CKTaMI/I, IpoLeCCaMH M SBJICHUSAMM, NCJIaTh BBIBOJBI
M IIPOTHO3bI HA OCHOBAHWH MOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTUIIMYECKUEC CXCMBbI CKPCIIMBAHUA [JIA Pa3HbIX THIIOB
HacCJICJOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXCEMbI IICPCHOCA

BEILIECTB U SHEPTUH B SKOCHCTEMaX (ICTTH MTUTAHMUS, TUIICBbIC CETH)

YMeHHe ycTaHaBJIMBaTh B3aUMOCBSI3H MEX]Ty CTPOCHHEM U (DYHKIUSIMU:
OpraHOMJOB, KJIIETOK pa3HbIX TKAHEW, OPraHaMHu U CUCTEMaMU OPraHOB y
pacTeHui, KUBOTHBIX U 4YEJIOBEKa; MEXIY JTallaMd OOMEHa BEILECTB;
JTanaMy KJIETOYHOIO IMKJIA M JKU3HEHHBIX IMKJIOB OpPraHU3MOB;
JTamamMu >MOPHOHATIBHOTO PAa3BUTHSA; TEHOTHUIIOM U  (EHOTHUIIOM,
¢deHoTunoM u (axkropamMu cpeabl OOMTaHU, MPOLECCaMHU IBOJIOLHH;
JBIDKYIIMMH CHJIaMH  aHTPOIIOI€HE3a; KOMIIOHEHTAMH Pa3iIu4HbIX

O9KOCHCTEM U HpI/ICHOCO6J'ICHI/I$[MI/I K HUM OpraHu3mMoB

VYmenue BBIACJITh CYIIECTBEHHBIC IIPU3HAKHU .

CTPOCHUA BUPYCOB, KIICTOK IIPOKAPUOT U 3YKAPHOT, OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OpPTraHU3MOB, BUIOB, 61/IOFCOI_[€HO3OB, 9KOCHUCTEM H
6I/IOC(1)epBI; CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/Iﬁ, KUBOTHBIX,
YEJIO0BCKaA, IIponeccoB KHU3HEACATCIIBHOCTH, MMPOTCKAOIINX B

opraHu3mMax paCTeHI/H\/II, JXUBOTHBIX M YCJIOBEKA, OMOIOTMYECKUX




mporeccoB: oOMeHa BemecTB  (Merabonmu3Mm), HWHPOpPMAIMUA U
MPEeBpAIICHHs] YHEPTHH, OpPOXKEHUs, aBTOTPO(PHOTO U TeTepoTpOodhHOTO
TUTIOB TMWTaHUsA, (POTOCHHTE3a U XEMOCHUHTE3a, MMHTO03a, Mei03a,
raMeTorenesa, AMOpuoreHesa, MOCTIMOPHOHATILHOIO  Pa3BUTHS,
Pa3sMHOXEHHUsS, MHIUBHIYyaJbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TE€HOB, TETEPO3UCA; JIEUCTBUU HCKYCCTBEHHOTO
oTOopa,  CTAaOMIM3HMPYIOIIETO,  JABIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJIONMaTPUYEeCKOr0 M CUMIATPUYECKOTO
BH1000pa30BaHMS; BIMUSHUS JBIDKYIINX CHJI DBOJIIOIMM Ha T€HOMOH
MOMYJISIIAK; TPUCTIOCOOJICHHOCTH OPTraHM3MOB K cpene oOuTaHus,
Yyepel0BaHUs HAIPABJICHUH BOJIIOIUMHU; KPYTOBOPOTa BEIECTB U NIOTOKA

OHEPI'MHU B DKOCHUCTEMAaX

ChopMUpOBaHHOCTb YMEHMsI BBIJCNATh CYLIECTBEHHbIE IMPHU3HAKH
BUPYCOB, KJIETOK IPOKapuOT M JyKapuoT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BUJOB, OHMOT€OLIEHO30B U SKOCHUCTEM;
0COOEHHOCTH IPOIECCOB OOMEHA BEILIECTB M IMPEBpAILECHUS] YHEPIUU B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4eckoro oOMeHa,
XEMOCHHTEe3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXCHUS, WHAWBUIYAJIbHOTO Pa3BUTHs OpraHu3ma (OHTOreHe3a),
00pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOIO 0TOOpa, BUI000pa3oBaHus,
OPUCHIOCOOJICHHOCTH OpPraHU3MOB K cpele OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX M3MEHEHUH B HKOCHCTEMAX
CBOEl MECTHOCTH, KpyroBOpOTa BELIECTB U IPEBPALLEHUS SHEPTUU B

ouocdepe

YMeH#e HCIOIb30BaTh COOTBETCTBYIONINE apryMEHThI, OMOIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JJIsl IOKA3aTeIbCTBA POACTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHUYECKHX TPYIII; B3aMMOCBS3U OPTaHM3MOB U CPEIIbI
OOHWTaHMs; €JUHCTBA YEIIOBEYECKUX pac; HEOOXOIMMOCTH 370POBOTIO
o0Opa3a JXW3HH, COXPaHEHHUS pa3sHOOOpa3usi BUIOB M IKOCHUCTEM Kak

YyCJI0BUS COCYHICCTBOBAHUA IIPUPOJALI U YCTIOBCYCCTBA

YMeHue KpUTHUECKH OICHMBATh HMH(DOpPMANHMIO OHOJIOTHYECKOTO
COZICpXKaHUsl; HUHTEPIPETUPOBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIeIOBaHHM B OMOJIOTHH, MeTUIIMHE, OMOTEXHOJIOTUH; PACCMaTPHUBATh
rJI00aJIbHBIC YKOJIOTMUECKUE TTPOOIEMbI COBPEMEHHOCTH, (POpMUpOBAThH

IO OTHOIICHUIO K HUM COGCTBCHHyIO IIO3UITHIO




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPSAEMbIX HA EI'D
11O BUOJIOI'NN

Ko

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHUE

11

CoBpemeHHass Ouosioruss — KOMIUIEKCHAsh Hayka. buonornueckue Hayku u
u3zydaemble MMU TpoOieMbl. DyHAaMEHTaIbHBIC, MPUKIAJAHBIE U TOHCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHne Ouojornu B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTuHbel Mupa. [Ipodeccun, cBszaHHbIC ¢ OWoyorHel. 3HaUYeHWE OMOJOTUU B
HpﬁKTH‘-ICCKOfI NEATCIIbHOCTH YE€JIOBEKA. MEAUIIUMHE, CEJIBCKOM X03SII>'ICTBC,

IIPOMBIINIIICHHOCTH, OXPaHC ITPUPOAbI

1.2

XuBble cucTeMbl Kak mpeaMmer u3yudeHus Owonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, MUCKPETHOCTh W MEIOCTHOCTb, CIOXHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCT, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, I3BMEHUHNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3allM >KUBBIX CHCTEM. MOJIEKYJSIPHBIM, KIIETOUYHBIA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIIIOHHO-BHIOBO, HKOCUCTEMHBIN
(6moreonienoTHueckuii), OnochepHsiit. IIporecchl, MPOUCXOMAINIMNE B HKHUBBIX
cucremax. OCHOBHBbIC TMPHU3HAKH KHUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS

MaTepuu

1.3

Metonael  Owonoruveckold Hayku. HaOmioneHue, wu3MepeHUe, SKCICPUMEHT,
cucrteMarusanus, wmertaaHanu3. [loHsTHe O 3aBUCMMONl M  HE3aBUCUMOU
nepemeHHou. [lmanupoBanue skcnepuMmenTta. [locTaHOBKa W TpoOBEpKa THUIIOTE3.
HyneBas runore3a. Ilonstue BBIOOpKM U €€ JocTOBEpHOCTH. Pa3Opoc B
Ounonornueckux AaHHbIX. OIEHKAa OCTOBEPHOCTH TOMYUYEHHBIX pPE3yJIbTaTOB.
[IpyunHBl KMCKaXEHUs] PE3yJIbTATOB SKCIepUMEHTa. [loHsATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

21

Knerka — cTpykTypHO-QYHKIHMOHAJIbHAS €AMHHUIA XKUBOTrO. VcTOpus OTKPBITHS
kietku. Pabotel P. T'yka, A. Jlesenryka. Kierounas teopust (T. LlIBann, M.
Ineiinen, P. BupxoB). OCHOBHBIE MOJ0KEHHSI COBPEMEHHOM KJICTOYHOM TEOPHH.

MeToabl MOJIEKYJIIPHON U KJIETOUHOW OMOJIOTMH. MUKPOCKOIHMS, XpoMaTorpadus,
aneKkTpoopes, METOJ MEYEHBIX aTOMOB, muddepeHunanbHoe

neHTpuyrupoBanue, KyJIbTUBUPOBAHUE KIIETOK
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XHUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIeMEHTHI. Bona u eé
pOJIb Kak pacTBOPHUTENS, pEeareHra, ydacTHe€ B CTPYKTYpUPOBAHUU KJIETKH,
TEIUIOPETYISALMU. MUHEpalbHbIE BEIIeCTBa KIETKH, MX OMOoJorudeckas poib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue nomumepsl. benku. AMHUHOKUCIOTHBIA  COCTaB  OEIIKOB.
CrpykTypbl OeKOBOI MoJieKybl. [lepBuuHas cTpykTypa Oelka, NenTUaAHAs CBS3b.
Bropuunasi, TperuuHasi, 4yeTBepTUYHAA CTPYKTypbl. JleHarypauus. CBoicTBa
oenkoB. Knaccudukanus 6enkos. buonorundeckue GyHKIUA OEIKOB.

VYrneBoabl. MoHocaxapuIpl, AMCAXapUIbl, OJUIOCaXapuibl U IMOJIHCAXAPUJIBI.
OOmwmii mnaH cTpoeHHs U (U3MKO-XMMHUYECKHME CBOWCTBA  YIJICBOJIOB.
buonoruyeckue GyHKINHU YIIIEBOJIOB.

Jlumuaelr. T'mapodunbHO-THApOGOOHBIE cBocTBa. Kiaccudukanus IUmumaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormueckue QyHKIUN
munuioB. O01IMe CBOMCTBa OMOIOTHYECKUX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHUIO, MTOJIYIPOHUIIAEMOCT.

Hyxkneunoseie kucnorsl. JJHK wu PHK. CrpoeHne HYKIEHHOBBIX KHUCIIOT.
Hyxneotuasl. [punmun kommnementapHoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinas criupans. Mectonaxoxaenue u ouonorudeckue Gpynkmmu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne wmosekynsl AT®. Makpospruyeckue cBsi3u B Mosiekyiae ATO.
buonoruueckue ¢pynknun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKLIHUU B
kietke. CexBenupoBanue /JHK.

CrtpykrypHast Ouosorusi: OuOXMMHUYECKHE U OHOpU3MYECKUE HCCIEAOBaHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tumbl  KJIETOK:  SyKapuoTHYecKass UM  mpokapuotuyeckas. CTpyKTypHO-
(hyHKIMOHAIbHBIE 00pPa30BaHUS KICTKH.

CrpoeHue mpokapuoTHUecKol kieTku. Kiierounass creHka OakTepuil W apXxew.
OcoOeHHOCTH CTpOEHUsI TeTepoTpoHOl M aBTOTPO(HON NPOKAPHOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3AX.

Crpoenne u (GyHKIIMOHUPOBAHUE 3YKAPUOTHYECKOW KieTku. [lmasmaTtudeckas
MemOpaHa (ruazmanemma). CTpyKTypa IuiazmMatudeckoi MemOpanbl. TpaHcmopt
BEIIECTB  4epe3  IUIa3MaTUYecKyld  MeMmOpaHy: maccuBHbl  (auddysus,
obneruéunas audQysns), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lonynponuiiaeMmocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca.
DHAOIMTO3: MUHOIUTO3, (aronuto3. Jk3o1uto3. Kierounas crenka. CTpykTypa u
(YHKIIUU KIETOYHON CTEHKH PacTeHHIA, TPHOOB.

Hutommazma. Iluto3ons. I[lutockener. JIBwkeHue uMTOIIa3Mbl. OpraHoOUIbI
kietku. OpHoMeMOpaHHBIE OpPraHOWIBI KIETKH. OJHAOIIa3MaTHYecKas CeTh

(OIIC), ammapar I'onbku, JTU30COMBI, UX CTpPOCHUE M (PYyHKIMU. B3anMOCBS3bH




OJIHOMEMOpaHHBIX OpPraHouAOB KieTKH. CTpoeHue TIpaHyJSIpHOTO PETHUKYIyMa.
CuHre3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpan. [mamkuii
(arpaHynsipHBIN) dHIOIUIA3MATHYECKUN peTukynyM. CekperopHas —(QYHKIUS
annapara ['onapmku. TpaHCIOPT BeElIECTB B KIETKE. Bakyoinm pacTUTEIBHBIX
kietok. Kiterounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPUH, TUIACTUIBI.

Crpoenre M (QyHKIUMM MUTOXOHApPUN M TuiacTul. llepBUuHBIE, BTOpPUYHBIE U
CIIO)KHBIE ~ IUIACTHJBl  (DOTOCHHTE3UPYIOUIMX  3yKapuoT.  XJIOPOILIACThI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIMX PACTEHU.

HememOpannbsie opranouapl kietku CrpoeHne W (QyHKIMHM HEMEMOpaHHBIX
OpPraHousoB  KieTku. PubGocombl. MukpoduiamMeHTbl. MpllleyHble  KIETKH.
Muxkpotpy6ouku. Kierounsrii 1entp. CTpoeHWEe H JBWKCHHE IKTYTHKOB H
pecanyek. MuKpoTpy0ouKkH HuTOoIU1a3Mbl. LleHTpross.

SAnpo. OOComouka sapa, XpOMaTHH, KapuoIia3Ma, SJIPHIINKH, UX CTPOCHHE U
¢byHkuuu. SnepHbiii 6enkoBbli MaTpukc. IlpocTpaHcTBEHHOE pacHoiOKEHHE
XpOMOCOM B MHTEp(a3HOM s1pe. besnku XxpoMaTHHa — TUCTOHBI.

Knerounsle BxmroueHus. CpaBHUTENbHAs XapaKTEpUCTHUKA KIETOK 3YKAapUOT

(pacTuTENBHOM, )KUBOTHOM, TPHOHOI)
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AccuMuIsiMsSL U TUCCUMWISALIMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB. aBTOTPO(MHBIA W TeTepOTPOQHBIH. YyacTue KUCIOpoAa B OOMEHHBIX
mporeccax. OHepreTudyeckoe obOecredeHue KieTku: mnpespamienue ATO B
oOMEHHBIX Tmporeccax. {OEpPMEHTATHBHBIM XapaKTep pPEaKIuid KJIECTOYHOTO
Merabomm3ma. DepMeHTh, MX CTPOCHHUE, CBONCTBA W MEXAHU3M JCHCTBUA.
Kodepmentsl. OTnuuns pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. beiku-
aKTUBATOPbl M OEIKU-UHIMOMTOpPBI. 3aBUCHUMOCTb CKOPOCTH (pepMEHTATHUBHBIX
peaKuii OT Pa3IuYHbIX PAKTOPOB.

IlepBHuHBI CHUHTE3 OPraHMYECKUX BellecTB B Kierke. PorocuHre3. Poib
XJoporiactoB B mpouecce (otocuHresa. CBeroBas U TeMHOBas  (pasbl.
IIponykTuBHOCTE (oTOCHHTE3a. BimsHue pa3znuuHbIX (PAKTOPOB Ha CKOPOCTb
(dboTocunTe3a. 3HaUeHNE (DOTOCHHTE3A.

XemocuHTte3. PazHooOpa3zne OpraHM3MOB-XEMOCHHTETHKOB. HUTPUPHUIMPYIOIINE
OakTepuu, >Keie300aKTepuu, cepoOaKTepuH, BOAOPOAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHna’pobHble opranu3mbl. Bunel Opokenus. IIpogykTsl OpoxkeHus Hu HX
UCTIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOIMU U BO30YIUTENTN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. OTalbl 3HEpreTuyeckoro obmeHa. IloAroroBUTENbHBIH

aTarn. [ mukoan3 — 6eCKUCIOPOTHOE PACIICTUICHNE TITFOKO3HI.




buonornueckoe OKHCIeHHWE, WU KIETOYHOE JbiXxaHue. Poab MUTOXOHIpHI B
npoiieccax Omosiornueckoro okucienus. Lluknuyeckue peakunu. OKUCIUTEIBHOE
dbocpopunupoBanue. [IpeumyiecTBa a’3poOHOTO MyTH OOMEHA BEIIECTB MeEpen

aHa’pPOOHBIM. D (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA
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Peakuun wmaTpuuHOoro cuHte3a. I[IpuHUIMI KOMIIJIEMEHTAPHOCTH B PEaKLMSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacnencTBeHHOW nHpopManuu. ['eHeTHIeCKuid
KoZ, ero cBoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHnmmsl
TPAHCKPUIILMUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUICIbBHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ sranbl. Yuactue TpaHcnopTHelx PHK B OnocunTese Oenka.
VYcnousi OmocuHTe3a Oenka. KomupoBanue aMuHOKHCIOT. Pomb pubocom B
O6uocuHTe3e OenKa.

Opranuzanusi reHoMa y IpOKapuoT U 3YKApUOT. Perymnsuus akTUBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (®. XKakob, XK. Mano). Perymsiuust oOMEHHBIX
MPOLECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — HeksierouHble ()OpPMBI XU3HW W OOJUraTtHeie mapasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

Bupychbie 3a0oneBanHusi uenoBeka, >XKUBOTHBIX, pactenuit. CIIN, COVID-19,

couuaJIbHbIC U MCIUIUHCKHUEC HpO6J’IeMI>I

2.6

Knerounsii nuki, ero nepuoasl u peryssmnus. Matepdasza u muto3. OcobeHHOCTH
MpoIieccoB, mnpoTekarmux B uHTepdaze. I[loaroroBka KIETKH K JIEICHUIO.
[Mpecunternyeckuii (MOCTMUTOTHYCCKHIT), CHHTETHUCCKUN M TIOCTCHHTETHUYCCKHUI
(mpeMuTOTHYECKHI) TTIEPHOIbI HHTEP(DA3bI.

Marpuunbiii  cunre3 JHK — pemnmukanms. Ilpunnuner permmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, aAHTUNAPAJUICTbHOCTD.
Mexannsm peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u
TeloMepasa. XPOMOCOMHBI Ha0op KIETKHM — KapuoTul. JIUMIOWIHBIA U
rariouIHbI  HaOopbl XpoMocoM. ['omonmoruynsle Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenne knetkn — Muto3. CTaauu MUTO3a U MPOUCXOJSANINE B HUX IPOIECCHI.
Tunel muto3a. KapuokumHe3 M UUTOKHMHE3. buonormueckoe 3HaYEHUE MUTO3A.
Perynsimus MmutoTHueckoro nukia kietkd. [IporpaMmMupyemas kietoyHasi rudens
— arornTo3.

DyHKIIMOHAJIbHASI TCHOMHUKA

OpranusMm Kak OHMoJIorHyecKas CucTeMa
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OI[HOKJ'IGTOLIHLIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPraHU3Mbl 1 MHOT'OTKaHCBBIC

OpraHU3MBl.




dopMbl  pa3sMHOKEHHSI OpPraHM3MOB. Oecronoe (BK/IOYas BETrEeTaTUBHOE) W
moyioBoe. Buael  Oecrmonoro  pa3MHOXKEHHUS:  TIOYKOBAaHUE,  CIIOPYJISIIHS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, niau ramersl. Meio3. Crangun Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. bruonornueckuii cmbica Meno3a u
II0JIOBOIO Iporecca. Meio3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe paszputue. ['amerorene3 y >XMBOTHbIX. [lonoOBBIE Kene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Cnepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK. OIIOAOTBOPEHHE W SMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CriocoObI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WNunuBunyanbHoe pasButhe opraHu3moB (oHTorenes). Craauu 3MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jsrymiku). Jpobnenne. Tumbl apodienus. OcoOeHHOCTH
JPOOJCHUSI MJICKOMUTAIOMINX. 3apO/IbIIICBbIe JTHCTKH (racTpyiisims). 3aKiajika
OpPraHOB M TKAaHE U3 3apOJbIIIEBBIX JMUCTKOB. B3aMMHOE BIIMAHHME YacTeu
pa3BHBAOLICTOCS 3apojplia (IMOpHOHANBHAS WHAYKIHMA). 3akjiajgka IJIaHa
CTPOEHHUSI JKMBOTHOIO KaK pe3yJbTaT HEpPapXUUYECKHX B3aWUMOACHCTBHIA T'€HOB.
Brusiaue Ha SMOpHOHATBHOE pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIIEH CpEIbl.
Poct u pasButue xuBoTHbIX. [locTamOproHanbHelii iepuo. [Ipsmoe u Henpsamoe
pazButue. Pa3Butne c wmeTamopdo3oM Yy OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3HauyeHHE NPSIMOrO M HEOPSIMOrO pPAa3BUTHS, HX
pacrpocTpaHeHue B mpupojie. TUIIbI pocTa KUBOTHBIX. DAKTOPHI PETYJIISIUNA POCTA
KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leprobl oHTOreHe3a yenoBeka.

Pasmuoxxenne u pasButue pacteHuil. ['amerodpur u cmopodur. Meiioz B
KU3HEHHOM Iukie pacteHuid. OOpazoBaHwe cmop B Ipolecce Menosa.
l'amerorenes y pacrenuit. OMIOAOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOe OMIIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u

pa3BuUTHE ceMeHH. MeXaHU3Mbl PEeryJIsLUNd OHTOT€HE3a Y paCTEHUM U AKUBOTHBIX

I/ICTOpI/IH CTAHOBJICHHUA U PAa3BUTHUA I'CHCTHKH KaK HAYKH. OCHOBHBIE T€HETHYECKHE

IIOHATHUA n CHMBOJIBI. T"oMoJtoTHUHEIE XPpOMOCOMBI, AJIJICTIBHBIC I'CHBHI,

3.2 albTepHATUBHbBIE IPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN NTPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, YUCTas JIMHUSA, THOPHUJIBI, TeHOTUl, GeHoTur. OCHOBHBIE METOJIbI
TeHETUKU. THOPUI0JIOTHYECKUHN, IUTOJIOTHUECKUI, MOJIEKY I PHO-TeHETUYECKUI
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3akoH eIuHO00pa3us

33 ruOpuoB nepBoro mnokosieHus. [IpaBuno pomuHHMpoBaHus. Bropoil 3akoH

MeHnenss — 3aKOH pacHIeIUICHHs TpHU3HaKoB. lluTomormueckue OCHOBBI

MOHOI‘I/I6pI/II[HOFO CKpCIIMBAaHHA. I'mmioTe3a YHMCTOTHI TaMeT.




AHanuzupyroiiee CckpemmuBaHue. [IpoMexyTouHbBId XapakTep HaclIeqOBaHHUS.
Pacmiennenve npru3sHakoB IPU HEMOJIHOM JOMUHHUPOBAHUMU.

JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHIenst — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHUS MIPU3HAKOB. [uTonoruyeckue OCHOBBI JTUTHOPUTHOTO
CKpEILMBaHHS.

CueruieHHoe HacienoBanue mnpusHakoB. Paborer T. Moprana. CueruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYILICHHWE CLEIUIEHUS MEXKIYy TeHaMU. XPOMOCOMHAas
TEOpUs HACIIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHU3M OIPEACIICHHUs 10Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M rereporaMeTHblid 1ojd. ['eHeTnueckas
CTPYKTypa NOJIOBBIX XpoMocoM. HacnenoBanre npu3HaKkoB, CUEIUICHHBIX C ITOJIOM.
I'enoTun kak menoctHas cucteMa. llnedoTponusi — MHOXECTBEHHOE JIEMCTBUE
refa. MHOXECTBEHHBIM alUIenu3M. B3anmMoneicTBHE HEa/UICIbHBEIX TCHOB.

Kommemenrapaocts. Onucras. [lonumepus
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BsaumopeiicTBre reHotuna u cpeapl npu hopmupoBaHun GeHoTHmna. M3MeHuInBOCTh
npu3HakoB. KauecTBEHHbIE M KOJMUYECTBEHHbBIE NPU3HAKW. BHUIBI M3MEHUMBOCTH:
HEHACJIEACTBEHHAS U HACIIECCTBEHHAS.

MopandpukanmuonHas ~ M3MEHYMBOCTb.  Ponmb  cpeml B (JOPMHUPOBAHHMHU
Mou(pUKaMOHHON 3MeHurnBocTH. Hopma peakiuu npusHaka. BapuannoHHsli psj
u BapuanpionHas kpuBas (B. Horamncen). CaoiictBa Moau(pUKAIIMOHHOMN
WU3MEHYUBOCTH.

I'enotunmyeckas u3MeHYNBOCTh. CBOMCTBA M€HOTUIIMYECKOM M3MEHYMBOCTH. Bubl
TFeHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOuHatuBHasT W3MEHYMBOCTH. Melo3 U TMOJOBOM TpollecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. Pojb KOMOMHATHBHON HM3MEHYMBOCTH B CO3/1aHUU
TEHETUYECKOro pa3HOOOpasHys B Ipejiesiax 0JHOro BUJA.

MyTalyoHHasi U3MEHUMBOCTb. BUIbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAHHBIE MyTallMu. SnepHple M IMTOIIA3MaTHYECKHE
MyTaiyy. COMaTU4ecKue U MoJoBble MyTanuu. IIpuunHbl BOSHUKHOBEHUS MyTallyi.
MyTareHs! ¥ X BIMSHHAE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MyTallMOHHOT'O TIPOIiecca.
3aKOH TOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOH n3menunBoctu (H.M. BaBuios).

BHCSI,Z[epHa}I N3MCHYHMBOCTDb U HACJICACTBCHHOCTb

3.5

Kapuotun wuyenoBeka. MexayHapoaHass mporpaMma HUCCJIEIOBaHHUS TE€HOMa
yenoBeka. Meroabl  HU3yY€HHUs ~TEHETHKM  YEJIOBEKAa:  TIeHEaJOTMYEeCKUi,
OJIM3HELIOBBIH, LUTOT€HETUYECKUIA, MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUECKHI. CoBpeMeHHOE ompeieTICHUe TeHOTHIIA!
MMOJITHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTHUIIMPOBAHKUE, B TOM YHCIE C MOMOIIbIO

[MI[P-ananu3a. HacnenctBeHHble 3a001eBaHus YeaoBeKa. | eHHbIe U XpOMOCOMHbBIE




Oone3Hn uenoBeka. boJe3HM C  HACJIEACTBEHHOH IPEIpacIONOKEHHOCTHIO.
3HayeHne MeHI/IHHHCKOfl FCHCTUKU B MPCAOTBPALICHUN U JICHCHUN TI'CHCTHYCCKUX

3a00s¢BaHuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukanusi 1 CeJIeKIUs. 3apoxkKICHUE CEICKIMN U foMecTukamu. Yuenue H.M.
BaguiioBa o mieHTpax mpoUCXOXKAESHU 1 MHOTO0Opa3us KyJIbTYPHBIX pacTeHuid. Pomb
CEJIEKLIUU B CO3JIaHUM COPTOB PAaCTEHUU U MOPOJ KUBOTHBIX. COPT, MOPOAA, IITAMM.
3aKOoH TOMOJIOTUYECKUX PsIOB B HacleAcTBeHHOM m3menunBoctu H.M. BaBuiona,
€ro 3Ha4YCHUE IS CETICKIIMOHHON PabOoThI.

Metoapl  ceneKIMOHHONW paboTel. MCKyccTBeHHBI OTOOp: MaccoBbIl U
VHJIUBUTyaTbHBIN. OTtanel KOMOWHAIIMOHHON CEJIEKIINU. HcnriTanue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOINBIO OIICHKHU
(heHoTHIIa TOTOMCTBA ¥ OTOOP MO TeHOTHITY C momotkko aHanmm3a JJHK.
HckyccTBeHHBI MyTareHe3 Kak METOJ CeleKIIMOHHOM paboThl. PaguanuonHsnii u
XUMHUYECKUA MyTareHe3 KaK HWCTOYHHUK MyTaluil y KyJbTypHbIX (GopM
opranu3MoB. lcronp30BaHME TE€HOMHOTO  pPEIAKTUPOBAHUS W METOJIOB
pexombunanTHBIX JIHK mi1s momydeHust icXoIHOTO MaTepHaa JJisi CEJICKIIHH.
[lomyuenue mnonuruionaoB. BHyTpuBHAOBas ruOpuan3anms. binu3kopoacTBeHHOE
CKpeIlllMBaHue, Wid MHOpUIUHT. HeponcTBeHHOE CKpelMBaHUe, WIA ayTOpUIUHT.
I'erepos3uc u ero mpuumnsl. Vcnonb3oBanue rereposuca B cenekimu. OtaanéHHas
rubpuamzanyst. [lpeononenue Oecruiofusi MeXBHUAOBBIX THOpUIOB. JlocTrokeHUs

CCJICKLIMH paCTeHI/Iﬁ H >KMBOTHBIX

3.7

OOBEKTBI, UCTIONIB3yEeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKAHEBBIE KYJBTYpHI,
MHUKPOOPraHM3MBbl, —HX  XapakTepucTuka. TpaauiroHHas  OHOTEXHOJIOTHS:
xje0oneyeHne,  MOIy4YE€HHE  KHCIOMOJIOYHBIX  NPOIYKTOB, BHUHOJIETIHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI MHUKPOOHMOJIIOTHYECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka,  aAMHHOKHCIOT M BUTaMUHOB.  MckyccTBeHHOE
OIJIOJOTBOpPEHHE. PEKOHCTPYKIIMS ANLEKIETOK U KJIOHUPOBaHHUE )KUBOTHBIX. MeTox
TPAHCIUIAHTALUH sIIEP KIIETOK.

XpOMOCOMHAss W TEHHas WHXEHepUsa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekomMOuHaHTHeIX JIHK. JlocTmkeHus M TNepCIEeKTUBBI
XpOMOCOMHOW M T€HHOM HWHXeHepuu. MenunuHckue OUOTEXHOJIOTHH.

HWcnonp30BaHre CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ne OPraHMIecKOro Mupa

4.1

buonornueckoe paszHooOpasue OpraHU3MOB. CoBpemMeHHast cucreMa
opranuyeckoro Mupa. IlpuHnunel kinaccupukanuum opraHu3MoB. OCHOBHbIE
CHUCTEMATUYECKHUE TPYIIIbI OPTAHU3MOB.

OcoOeHHOCTH CTPOCHUS M KHUIHEACSITEIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.

bakrepuu, apxew, OJHOKIETOYHBIC TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, JIPYyTHE




npotucThl. KoJoHWabHBIE OpraHu3Mbl. [[BIKEHHE OJHOKIETOYHBIX OPTaHU3MOB:
amMEOouHOE, KTYTHKOBOE, PECHHYHOE. 3alllUTa y OJHOKJIETOYHBIX OPTraHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucer

4.2

MHOrokJIeTOYHbIE pacTeHus. B3anMOCBA3b YacTei MHOTOKJIETOYHOIO OpPraHu3Ma.
TkaHu, Opra’bl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO Oopranu3Ma. OpraHusm Kak
eauHoe 1enoe. TkaHu pacTeHUid. TUIIBI pacTUTEIBHBIX TKAHEH: oOpa3oBaTeIbHasl,
MMOKPOBHAs, TPOBOJSIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHUS,

(GYHKIMH ¥ pacrioyioKeHUs TKaHEH B OpraHax pacTeHUH

4.3

BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHUN. OyHKIMKM OPraHOB M CHUCTEM
opranoB. Kapkac pacteHuii. /[BU>KeHHE€ MHOTOKJIETOUYHBIX PACTEHUIN: TPOIU3MBI U
Hactuu. lloryomeHnne BOZABI, YIJEKUCIOrO Tra3a M MHMHEPAIBbHBIX BEILECTB
pactenusmu. Jlpixanue pacteHuil. Juddys3us ra3oB depes MOBEPXHOCTh KIIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Bblgenenue y pacreHuid. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrtukyna. CpenctBa HmacCUBHOW M XMMHUYECKOU
3amuThl. OUTOHIUBIL.

Pa3npaxxuMoCTh M peryisinus y OpraHM3MoB. PasgpaxumocTs M perymsuus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocroBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIETOYHBIE KUBOTHBIC. B3aMOCBSI3b YacTeil MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, Opra"bl ¥ CUCTEMBI OPTaHOB MHOTOKJIETOUYHOTO opranu3Ma. OpraHusm Kak
enuHoe 1ienoe. I'omeocta3. TkaHM >KMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX
TKaHEH. SMUTeNuaabHas, COSAMHUTENbHASA, MbIIeUHas, HepBHas. OCOOCHHOCTH

CTpoeHHUs, PyHKUINN U pacnoioKEeHUsI TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKa

4.6

Opranel ¥ cuCTEMBl OPraHOB >KMBOTHBIX. DYHKIMU OPraHOB U CHUCTEM OPIAHOB.
Onopa Ttena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX UM MHOTOKJIETOYHBIX
KUBOTHbIX. HapykHbIii U BHyTpeHHMH ckeineT. CTpOEHUE U THUIBl COEAMHEHUs
KOCTEH.

JIBM>KEHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. IIutanue sxmBoTHBIX. IluTanme
MMO3BOHOYHBIX UBOTHBIX. JIpixaHue *uBOTHbIX. KokHoe apixanue. YKabGepHoe u
JIErOYHOE JIbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JNETKUX TIO03BOHOYHBIX >KMBOTHBIX. [IpIXaTenbHas cucreMa 4enoBeka. MexaHusm
BEHTWIALIMM JIETKUX y NTUL M MIEKONUTAIIMUX. [paHCIOPT BEUIECTB Y
OpraHu3MoB. TpaHCIOPT BeHIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€
opranbl.  KpoBeHocHas  cucTemMa  INO3BOHOYHBIX  JKMBOTHBIX.  Kpyrnm
KpOBOOOpalIeHNs. DBOJIIOLUOHHBIE YCIOXKHEHUSI CTPOCHUSI KDOBEHOCHOM CUCTEMBI
ITI03BOHOYHBIX >KMBOTHBIX. BplneneHue y opraHu3smMoB. BeineneHne y jKHBOTHBIX.

CokpaturenpHple Bakyoiu. Opransl BbiaeneHus. CBsi3p IOJIOCTH  Tela ¢




KPOBEHOCHOM W BBIICIUTEIBHON CUCTEMaMu. BpbieneHne y M03BOHOYHBIX
YKUBOTHBIX. 3alllUTa Y MHOTOKJIETOUYHBIX )KUBOTHBIX. [[OKpPOBBI M X IPOU3BOHBIE.
PaznpaxumMocts u perynsuus y opranu3moB. Pa3paxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3zgpaxumMocTe M peryiasiiusg y MHOTOKIETOYHBIX
pacteHuii. PocToBbI€ BEMIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pediekropHas perymsius Yy MHOTOKIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u €€ oTaenbl. DBOMIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOMU
CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamMMm uid 3(G(EeKTUBHON (YHKIMOHAIBHOU
AHHOTALIMKU T€HOMOB, TPaHCKPHUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPTaHU3MOB, paCTeHHﬁ, JKHBOTHBIX W YCJIOBCKa

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranel ¥ cUCTEMBI OPTaHOB 4enoBeka. OTAebl OJIOBHOTO MO3ra IO3BOHOUYHBIX
KUBOTHBIX. Pednexc u pedaexropHas nyra. besycioBHble U yclOBHbIE pedIeKChI.
I'ymopanbHast peryisinus WM DHIOKPMHHAs CHUCTEMa JKMBOTHBIX W YEJIOBEKA.
JKenes3pl DSHIOOKPUHHOM CHUCTEMBI M MX TOPMOHBL. JIeHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOI M SHIOKpPUHHOW cucTeM. [umnortamamo-runodusapHas

cucrema. Pednexc u pedaexropnas ayra. besycioBHblie U ycioBHbIE pedieKChl

5.2

3ammra opranu3Ma ot OojesHeil. iMmyHHas cuctema uenoBeka. KiieTouHslit u
TYMOPaJIbHBIA UMMYHUTET. Bpoka¢HHBIA, NpUOOPETEHHBIN crenupUIeCKui
umMmyHuTeT. Teopust  KIOHAJIbHO-celeKTUBHOro  mMmynutera  ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBETBI OpraHu3sMoB. Poib

BpO)K,Z[éHHOTO HUMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpoBeHocHast cuctema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perymsuus

5.4

Hpixanue denoBeka. Juddysus ra3oB yepes MOBEepXHOCTh KJIETKHU. JlpIxaTenbHast
CUCTeMa  4ejoBeKa. /JlpIxaTenbHas MOBEPXHOCTb. Perymsanus  IbIXaHus.

JIpIxaTeabHbIe 00BEMBI

5.5

[MumeBapurenbHast cucreMa uenoBeka. OTaenbl MUIIEBAPUTENBHOTO TpPAKTA.
[MumeBaputenbHble  JKele3bl.  BHYTpUIIONOCTHOE U BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel u wux mnpowusBoaHsle. Opransl BblaenaeHus. Ilouku. Crpoenue u
¢dbyHkunonupoBanue Hedpona. OuipTpanus, cexpeuuss U 0OpaTHOE BCACHIBAaHHE

KaK MCXaHU3MBbI pa6OTBI OpTaHOB BBIACICHUA. 06p330BaHI/IC MOYH Yy YCIIOBCKaA

5.7

I[BI/I)KCHI/IC yelloBeKa. MblleuHas cucrema. CKeIeTHBIC MbBIIIOBI W HX pa60Ta.

CTpOeHI/Ie Y THUIIbI COEIMHEHUS KOCTEl

TCOpI/IH 3BOIOLMHU. Pa3BuTHe )KM3HU Ha 3emite




6.1

OpomonnonHas Teopust Y. Jlapsuna. Ilpeanocbuiki BO3HUKHOBEHHUS TapBUHU3MA.
JKusnp u Hay4dHas nesrensHOCTh Y. JlapBuHAa.

JIBrxymue cunbl 3Bomonu BuaoB nmo Y. JlapBuHy (BBICOKash MHTEHCHBHOCTH
pa3sMHOXKEHHsT OpraHM3MOB, HAcJEeICTBEHHas M3MEHYMBOCTb, Ooppba 3a
CYILIECTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBINH 0TOOP).

Odopmienne cunrerndeckoit teopun 3ponmoiu (CTD). HeltpanbHas Teopus
sBomtoru. CoBpeMeHHas 3BOJIOLMOHHAs OMOJOrHs. 3HAYEHUE SBOJIIOLIMOHHOM

Teopuu B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[Momynsmust kak d>rIeMeHTapHas equHHIa SBOJIONUU. COBpPEMEHHBIE METObI
OLICHKH TE€HETUYECKOr0o pa3HooOpa3usi U CTPYKTypbl mnomyisiuui. V3meHeHnue
reHoQOHAa TOMYyJSIUA Kak JJIEMEHTApHOE OHBOJIOIHOHHOE sIBIICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

DnemenTtapHbie GaKTOPHI (ABMKYIIHE CHIIBI) SBOTIONUU. MyTaIMOHHBIH TpoIece.
KomOunatuBHasi n3mMeHYMBOCTh. Jlpelid TeHOB — cilydaiiHble HEHANpaBJICHHBIC
M3MEHEHHs YacTOT ajuiesiell B momyssimusax. J¢ddekt ocHoBatens. Mwurpanuu.
W3onsanust monynsiiumii: reorpaduueckas (MPOCTpaHCTBEHHAs), OHOIOrHYecKast
(perpoyKTHBHAS).

EcrectBennpiii  oTOOp — HampaBusomuid  paktop  sBomonud.  Dopmbl
€CTECTBEHHOIO  OTOOpa:  JIBWXKYILIUHM, CTaOMIM3UPYIOIIUN,  pa3pbIBAIOIIUN
(mu3pynTuBHsIii). [TonoBoii oT6Op.

[IpucnocoOaeHHOCTh OpraHU3MOB KaKk  pe3ynbTaT MUKPO3BOIIOIUH.
Bo3nukHOBeHHE  TpHUCTOCOOJIGHM Yy  OpraHm3mMoB.  Apomopdo3bpl U
uanoanantauuu. [IpuMepsl mpucmocoOsieHnit y opranu3MoB. OTHOCHUTEIHHOCTD
MIPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykrypa. BumooOpasoBaHue Kak  pe3yibTar
MUKPOIBOIONMU. M30msmus — KiIro4eBoil ¢aktop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: AJIJIOTIATPHYECKOE (reorpaguueckoe),
cUMIaTpuyeckoe  (IKOJOTHYecKoe), «MTHOBEHHOE»  (TTOJIUTUIOMIU3AIHS,
rubpuan3aiys). JJJTUTeTbHOCTh SBOTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTHYECKOTO PA3HOOOpa3Hs.

Ponp 3BONIOIIMOHHON OMONOrMM B pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUs
6uopazHoobpazus. MUKPOIBOMIONUS U KOJBOJNIOLHMS Mapa3UTOB M HX XO35EB.
Mexanu3mbl HOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPBHOBI ¢

Hel

6.3

MeTO,I[bI HN3YUYCHUA MAaKpOI3BOJIIOLUH. ITaneoHTONMOTMUECKIE MCTOJbl HU3YUCHHA

sBositonuu. [lepexonupie Gopmbl 1 QrIIOreHeTHUYECKHE PSAbl OPIaHU3MOB.




buoreorpaduueckue Meronpl uzydeHus soitouuu. CpaBHeHue (iaopsl u dayHsl
MaTEepUKOB U OCTpOBOB. bruoreorpaduueckue odnactu 3emin. Buabl-sHneMuku u
PEJHKTBL.

OMOpHOJIOTMYECKHE W CPAaBHUTEIbHO-MOP(OIOrHYECKHEe METOAbl H3YUYEeHHUs
sBoNIOLIMU. ['eHeTHyecKkne MeXaHM3MBbl 3BOJIOLUU OHTOI€HE3a M IOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. |'OMOJIOTMYHBIE U  QHAJOTUYHBIE  OPraHbI.
PyaumeHntapHsle  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTUYECKNE METO bl H3y4EHUS 3BONIIOLMU. ['OMOIOrHYHbIE
reHbl. COBpeMEHHbIE METO/ bl TIOCTPOCHUS (PHIIOT€HETUUYECKHUX JEPEBbEB.
XPOMOCOMHBIE MyTallM1 U 3BOJIIOLIMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (HpaBmia) SBOMOIMUA. HeoOpaTUMOCTh 3BOIIOIMH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOLINHU

6.4

HayuHble runoTessl MPOUCXOXKIACHUS KU3HHU HA 3emiie. AOUOTeHe3 U MaHCIEPMHUS.
JloHayuHble MpEICTABICHUS O 3apOXKICHUHM XH3HU (KpeannoHusMm). [‘umoresa
MOCTOSIHHOTO CaMO3apOXIEHHUS )KU3HU U €€ onpoBepkenne onbitamu . Penu, JI.
Cnamnanuany, JI. [Tacrepa. [Iporcxoxaenue >Ku3Hu 1 aCTPOOUOIIOTHSL.

OCHOBHBIC 3Talbl HEOPraHWYECKOW 3BOMOIMH. [lmaHeTapHas (reosioruueckas)
ABOJIIOLIMSL. XUMHUUECKast IBOJOLNSA. AOUOTEHHBIM CUHTE3 OPraHUYEeCKHX BEIECTB
u3 Heopranudeckux. Oneir C. Musiepa u I'. FOpu. O6Gpa3oBanue mojaumMepoB U3
MoHoMepoB. KoanepBatnass runore3da A.M. OnapunHa, rumnore3a INEpBUYHOIO
oynwona J[x. Xonneiina, renetndeckas runotesa I'. Mémepa. Pu6osumsl (T. Uek)
nu rtunoreza «vupa PHK» V. Tunbepra. dopmupoBanme wmemOpaH u
BO3HUKHOBEHHUE MPOTOKJICTKH.

Hctopust 3emsin u meroabl €€ u3ydeHus. Mckomaemble OpraHM4ecKHE OCTaTKH.
I'eoxpononorust u e€ meronpl. OTHOCUTENbHAsE U aOCOMIOTHAS T€OXPOHOJOTHS.
['eoxpoHosOrnyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

Hauanbnbie sTansl opraHndeckod 3Bostound. [losiBIeHHE M 3BOMIOLMS MEPBBIX
KIETOK. OBONIONMS MeTabonu3Ma. BO3HHKHOBEHHE TMEPBBIX  JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoOThl U SyKapHOTHI.

[MpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBOJIOMUOHHOE TMPOUCXOXKICHHUE
BUpycoB. [IponcxokieHne MHOTOKJIETOUYHBIX OpraHu3MOB. BO3HHMKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTambl HBOJIONWK BBICIIMX pacTeHud. OCHOBHBIE apomMopdo3bl
pacteHuii. Beixox pactenuii Ha cymy. [losBieHHME CIOpOBBIX pPacTEeHUN W
3aBoeBaHMe uMU cymHd. CeMeHHble pacTeHus. lIpoucxokIeHne UIBETKOBBIX
pacTeHui.

OcCHOBHBIE JTambl JBOMIONWUA KUBOTHOTO Mupa. OcHOBHBIE apomMopdo3b

KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3phIB — MOSBICHHUE COBPEMEHHBIX




tunos. IlepBbie XopaoBbie kUBOTHBIE. JKH3Hb B BOJE. DBOMIOLMS TO3BOHOUYHbIX.
[Mpoucxoxnenne ampuoduii u perntunuii. [IpoucxoxnaeHne MIECKONUTAOIMINX U
ntun. [IpuHoun  ximroueBoro apomopgosza. OcBoeHne O€CMO3BOHOYHBIMH U
[M03BOHOYHBIMH )KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie MO paM U MEPUOAAM. apXel, MPOTEPO30H, MaIeo30M,
Me3030H, KaitHo30M. OOmas XapakTepHCTUKAa KIMMaTta ¥ TI'eOJIOTUYECKUX
nporeccoB. [losiBieHue U pacuBeT XapaKTepHBIX OPraHU3MOB. YTJie0Opa30BaHHE:
€ro YCJIOBHSI U BIUSTHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHUSI — OKOJOTMYECKHE KpHU3HChl mpouwioro. llpuumubl n
CJIEICTBUSL MAacCOBBIX BbIMHUpaHH. COBpPEMEHHBIH SKOJIOIMUYECKUH KpHU3HC, €ro

0COOEHHOCTH

6.5

Pasnenst u 3amaum  aHTpomnosiormu. Mertoasl aHTpomnonoruu. (CTaHOBIEHHE
MPEACTABICHUI O MPOUCXOXKACHUH ueoBeka. COBpEMEHHbIE HAyUYHbIE TEOPUU.
CxoncTBO 4enoBeKa C KMBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  Ye€JlIOBEKa C  JKMBOTHBIMHM.  CPaBHMTEIbHO-
Mopdonoruueckue, IMOPHUOTIOTUYIECKUE, (hu3HoNIOrO-0MOXNMHYECKHUE,
noBegeH4Yeckrue. OTIMYMs YeI0BeKa OT KUBOTHBIX. [IpsAMOXOKaeHNE U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE I'OJOBHOIO MO3ra W BTOPOM CUTHAJIIBHOU
CUCTEMBI.

JiBmxymue cuibl  (akTopbl) aHTpomoreHesa: OHMOJOTHYECKHE, COLUAJIbHBIC.
CooTHolieHre OMOTOTHYECKUX U COIMANIBHBIX (DaKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaIMX AHTPOIOreHEe3a. ABCTPAIONUTEKHA — JIBYHOTHE MPEIKHU JTHOJICH.
YenoBek ymenslid, IEpBbIE U3TOTOBJICHUS OPYyAUM TpyJa. HemoBek NpsiMOXOASIIHMA
U TEpBbIM BBIXOA Jitonei 3a mpenensl Adpuxu. YenoBek reiaenbOeprckuii —
o0l MpeAoK HeaHJepTaIbCKOTO YeJIOBEeKa M YeloBeKa pazyMHoro. YemoBek
HEAHJCPTAIbCKUM KakK BHJ JIIOJCH XOJOJHOr0o KiauMarta. YeloBeK pa3yMHBbIH
COBPEMEHHOI0 THIMA, JEHHUCOBCKUH UEJIOBEK, OCBOEHHUE KOHTHHEHTOB 3a
npenenamu AQpukH.

DBONIOIUS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOP B MOMYJAIHAX
yenoBeka. MyTannoHHbIH mpouecc U noaumopousm. [lonmynsiuuoHHbIE BOJIHBI,
npetid renoB, murpamus U «3(h(HEKT OCHOBATENS» B MOIMYJIAIUIX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckne pacel. Ilonstue o pace. bonpmme pacel:  eBpomneouiHas
(eBpasmiickast),  aBcTpajO-HerpougHas  (dKBATOpHAIbHAs),  MOHTOJOWIHAS
(asmatcko-amepukaHcKasi). Bpemst U myTH paccelieHHsT 4ellOBEeKa I10 IUIaHeTe.
EnunctBo  4yenmoBedeckux  pac. HaydHasg  HeCOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBeKa K Pa3HbIM YCIOBUSAM OKPY’KAIOLIEH Cpelibl.
Bnusinue reorpaduueckoit cpenpl u  Apeidida reHoB Ha Mopdoiorui U

(U3NONOTHIO YeIOBEKA




OKOCUCTEMEI U IpUCYyIIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun s3xosorun. CBs3b SKOJOTUU C IPYTUMHU HAyKaMHU.
Metoabl skonoruu. IlosneBbie HaOmOAEHHUS. ODKCHEPUMEHTHI B  HKOJOTHH:
IpUpoJHble U JabopaTopHble. MojenupoBaHue B OSKOJIOTUH. MOHUTOPHUHT

OKPY’KaIOIIIEH CPeIbl: JTOKAIbHBIN, PErMOHAILHBIN U T7100aIbHBIN

7.2

Dkojorudeckre (HakToppl M 3aKOHOMEPHOCTH uX JeiictBus. Knaccudukanus
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKHE, OMOTUYECKHE, aHTporioreHHsie. Oomue
3aKOHOMEPHOCTH JICHCTBHUS dKoJorHueckux (aktopoB. [IpaBuino muaumyma (K.
HInpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue Qakrtopsl. CBeT Kak dKojorudeckuii ¢aktop. [leiicTBue pa3HBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpPa Ha OPraHu3Mbl. DKOJOTUYECKHE IPYMIbl PACTECHUM
1 )KMBOTHBIX 110 OTHOLIEHUIO K cBEeTY. CUrHaNIbHAs posb cBeTa. DOoTOonepruoansm.
Temnmepatypa kak oskonoruueckuii Qaktop. [elictBue TtemmepaTypsl Ha
opranu3mMbl. [TOWKUIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak okomormueckuii  Qakrop. IIpucmocoOnenust pacteHMi K
noJep kaHuio BoAHoro Oamanca. Knaccudukainus pacTeHHl MO OTHOIIEGHHIO K
Bojie. [Ipucnoco6iieHus >KUBOTHBIX K M3MEHEHUIO BOJTHOT'O PEXKHUMA.

Cpenbl oOuTaHMs OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3J]yIlIHAas, ITOYBEHHa,
ryOMHHAs  TOJANOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKUE
0COOCHHOCTH cpeli oouTaHus opranu3mMoB. [IpucrnocobaeHnss OpraHu3MoB K KU3HU
B pa3HBIX cpefax.

buonoruueckue purMmbl. BHenHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJIUYHbBIE
putMbl. IIprcnocoOiaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHMSM YCIOBUH
KU3HMU.

XKuznennsie ¢opmbl opraHuzMoB. [lonsiTue o xu3HeHHON (opme. JKuzHeHHBIE
(GbopMBI pacTeHMI: AepeBbs, KYCTApHHKH, KYCTApHHUYKH, MHOTOJIETHHE TpaBBHI,
oJHOJeTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTpOeHHS U 00pa3a )KU3HH.

buotnueckne daxtopbl. Buapl OMOTHYECKUX B3aUMOJEHCTBUIA: KOHKYPEHIIUSA,
XHMITHAYECTBO, cuMOM03 u ero (opmel. Ilapazutusm, koomeparus, MyTyalu3M,
KOMMEHCAJIU3M (kBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUsL  (Tomuueckue,  Qopudeckue, (Gabpudeckue). 3HAUCHHE
OMOTHUYECKMX B3aUMOJEHCTBUI JJI CYyIIECTBOBAHUS OpPraHU3MOB B Cpele

obutanus. [I[pUHINTT KOHKYPEHTHOT'O UCKITIOUCHHS
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OKOJIOTUYECKHE XAPAKTCPUCTHKU TTOIYJISALINHA. HOH}U’ISIIH/I?I Kak Ouoioruueckas

cuctema. Poimb HEOMHOPOIHOCTH cpenbl, (hU3MUeCKUx OapbepoB U OocoOeHHOCTEH




Ouosoruu BUIIOB B (POPMHUPOBAHWU TPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIIUN.
OcHOBHBIE TMOKa3aTeNu MOMYJSILUUA: YUCICHHOCTh, IJIOTHOCTb, BO3pacTHas U
I10JIOBast CTPYKTYpPa, POKAAEMOCTD, IIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIMSL.
DKojoruyeckas CTpykTypa mnonyiasiuud. OIEHKa 4YHCICHHOCTH TMOMYJISIUH.
JvHamuka nomyJsaiuu U €€ peryysinusa. buoTHYeckuil MOTEHUHAN TMOIMYJISLHH.
MoaenupoBaHre JMHAMHUKU NOMYJALUU. KpuBbIE pocTa YUCIEHHOCTH MOIYJISLIHH.
KpuBbie BbIkUBaHUS. Perynsius 4YHCICHHOCTH MOMYyISALUUNA: poib (PakTopos,
3aBHCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUI0B (M- u
K-ctparerun).

[TonsiTre 006 3KoNMOTMYECKOM HUIIE BuAa. MecrooOutanue. MHOroMepHasi MOJIEIb
akosiornyeckor Humm Jk.M. XartumHcoHa. Pa3meppl 3KOJOTMYECKOM HMILIM.
[TorenimanpHas ¥ peaiu30BaHHAs HUILLIH.

Bun xak cucrema nomyssinuil. Apeassl BUIOB. Buibl 1 UX )KM3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEJACHHUS U MUTPALUNA KUBOTHBIX. buosiornueckue WHBa3uu

JYXKCPOAHBIX BUJOB
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CoolOmiectBa opraHu3mMoB. buorneHo3 u ero crpykrypa. CBs3m Mexay
OopraHu3Mamu B OHoIeHO3€e. DKocucTeMa Kak oTKpbitast cuctema (A.Jlk. Tencin).
OYHKIIMOHATBHBIC OJIOKH OPraHU3MOB B DKOCHUCTEME:. MPOIYIEHThI, KOHCYMEHTHI,
penyuenTsl. Tpodudeckue ypoBHH. Tpoduuecknue menu U ceTd. AOHOTHYCCKHE
6moku skocucteM. [1ouBbl U Wbl B 3KOocHcTeMaX. KpyroBopoT BemIeCTB M MOTOK
SHEPIrUU B 9KOCUCTEME.

OCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI. buomacca u mpoaykuus. DKOJOTHYECKUE
MAPaMUJIBI YUCe, OMOMACCHI U SHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBudHbIe U
BTOPUYHBIE CYKLIECCUM M MX MPUYUHBI. AHTPONOI€HHBbIE BO3JCWUCTBUA HA
cykneccun. KimnmmakcHoe coobmiectBo. buopasHooOpasue u mojHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHos. Paznuuuns Mexay aHTpONOT€HHBIMUA U PUPOTHBIMUA SKOCUCTEMAMM.
VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas diopa u
¢dayna. CuHaHTpONU3aIus TOPOACKOW (hayHbl. bruomorndyeckoe M X035 HUCTBEHHOE
3HaYEHHE arpodKOCHCTeM M ypOOdIKocHCTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruu M BEIIECTB MEXKIY CMEKHBIMH SKOCHUCTEMAMH. Y CTONYMBOCTD
OpPraHu3MOB, TONYJSIHMA M DKOCHCTEM B  YCIOBHUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACHCTBUI
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buochepa — oOmemmanerapHas o6ojouka 3eMiid, TA€ CYIIECTBYEeT WU
cymiectBoBania ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps! u €€ coctas. JKuoe BeriecTBo 6Mochepsl U ero QyHKIHH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeppl. OcobeHHOCTH Ouochepsl Kak
riodanpHON 3KocucTeMbl. JluHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOreOXMMUYECKUE HUKIBI (Yriepo/a, a30Ta). PUTMHYHOCTD siBIICHHI B
o6uocdepe.

3oHaneHOCTh Onocdepsl. [lonsarne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpA,
XBOWHBIE Jieca, CMEIIAHHBIE W IIWPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBHI,
IyCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPbs. KilMmar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa W (QYHKIHS *KUBBIX CHCTEM, OLEHKAa MX PECypCHOro IMOTEHIHaIa U

o6uocepHbIx QyHKINN
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DKOJIOTHUECKHE KPHU3WChl M WX MpUUYWHBI. Bo3zaeicTBue demoBeka Ha Omocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa BO3[yxa. 3arpsi3HEHUE BOJHOWM CpPEJIbI.
Oxpana BOJIHBIX pecypcoB. Pazpymienne nousbel. OxpaHa IOYBEHHBIX PECYPCOB.
N3meneHue knumara.

AHTpPOIIOr€HHOE BO3JCHCTBUE HA PACTUTEIbHBIA W KUBOTHBIM Mup. OXxpaHa
pPacCTUTENBHOTO U >KMBOTHOTO MHUpa. OCHOBHBIE NPUHIHUIBI OXPaHbI MPUPOJIBI.
Kpacuble knuru. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
Boranndeckue caapl U 300J0THYECKHE MTAPKU.

OcCHOBHbIE MNPHUHILHUIIBI YCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA M IMPUPOJIBI.
PanmonanpHoe  HNpUpPOAONONB30BaHME UM COXpPaHEHHE  OMOJIOrMYECKOIo

paszHooOpaszus 3eMiun
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