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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (PeepanbHoi pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebuniii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEeHHO-
HayuyHble mpenMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIIOTCA CIOCOOOM
muddepennpann  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
IPU3BAHbl OOECHEYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIMM, CpPEIHUM
o01IKUM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE peIIeHne 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/1ay, CBSA3aHHBIX C MpoQopueHTalueld O00y4aroluXcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEMN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax u3ydeHusi ydeOHoro mpenmera «buonmorus» Ha yriiyOn€éHHOM
YpOBHE, onpeenser 00s13arebHoe (MHBApUAHTHOE) MIPEJAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAaHHME TIO pa3fenaM U TeMaM, paclpeiesieHne 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTepualia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mo Ouonoruu
peanu30BaH MNPUHLMI TMPEEMCTBEHHOCTH C HW3y4YeHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogapss 4eMy MpOCMaTpUBAETCA
HAIlPaBJIICHHOCTh ~HAa  MOCIEAYyIOlee pa3BUTHE  OUOJIOTMYECKUX  3HAHUU,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEICTABICHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromew mnpupoaHo cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeaMmera
«buonorusi»y B peanmmszaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yyue€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUsSI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero o01ero 0opa3oBaHusl.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepiiaer Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHre U yriayOJjeHue 3HaHUM oOy4arouuxcs O >KMBOM IpPHUpOJIEe, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOGieHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOIYyYEHHUIO
Ouosjornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COACPIKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TOJYYCHHBIX TP HU3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3esioB OMOJIOTMHA Ha YPOBHE OCHOBHOT'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TONYYarOT pa3BUTHE. Tak,
pactIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNOBEeKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIIEIYIONIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU U3YUYEHUU
bu3MKU, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIC JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOIUN OPTaHUYECKOr0 MHUpa Ha 3emiie,
COXpaHEHUs OHOoJIOTHYecKoro paszHooOpasus mimaHeTsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOTHH, SMOPUOIOTHH U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJIEKIMH, OMOTEXHOJOTUM W CHUHTETUYECKOUN
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OO0ydYaroIMXcs MO OOTaHWKE, 300JI0THH,
aHaromMuu, Qusnonoruu uenoBeka. B 11 kiacce wu3ydaroTcst 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorums» mpuszBaH  00ecmeunTh  OCBOCHHUE
00y4JaronmMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, IPUHIIUIIOB U MPABUII,
JIeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sUM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TMOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHuM. J[Jis
pa3BUTHS M TOAJEPKaHUS HMHTEpeca OOydaromMXcsd K OHOJOTMM HapsiaAy Co
3HAYUTEIILHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WIM MHOW o0OjacTu OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B PEIICHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOinEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIOUIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra U MNpuoOpeTeHue yMEeHUui
UCIIOJIb30BaTh 3TU 3HaHUSA B (POPMHUPOBAHUM MHTEpPECA K ONMpPEAEIEHHON 00sacTh
npoeccCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctixkeHue uenu wu3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIriyOJI€HHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE O0YYaIONUMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIoo0pa3uM M OCOOCHHOCTSIX OWOJOTMUECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLN, BUI, OMOreoleH03, Onocdepa); O BhIIAIOINXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH,

O3HAKOMJIEHHE OOYYaroIIMXcsi ¢ METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJsipHOU U
KJIETOYHOM OHOJIOTUM, SMOPHOJOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIeKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIIOTMH, TaJeOHTOJIOTHUH,
JKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
ucclieloBaHuil B JjabopaTopum W B 1pupojie (HabmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh U HCIOIB30BaTh OMOJOTHYECKYIO WH(OPMALMIO; MOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKUMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeJIOBEYECTBa; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpPY’Kaloled NpUpPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYKAIOIIMUX  JIIOIel; OOOCHOBBIBAaTH M COOJIOAATH  MEPHI
npoduiakTUKY WHGEKITMOHHBIX 3a00JeBaHU, TIPaBUIa MOBEJACHUS B TIPUPOJE U
oOecrieueHnss 6€30MaCHOCTH COOCTBEHHOM KM3HENESATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBHITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMH, METOAOJoruen
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE Y 00YyYaromMXcsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl IIOBEICHUS B TPHUPOJIE;
WHTETPAlliN €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OOydYaroIMMHUCS  KOMIIETEHTHOCTH B PAIOHAIHLHOM
IPUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJ TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmoaeHuss Mep NpoPUIakTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKHU3HEACSITEIILHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHMe  YCIOBHH  JUIsl  OCO3HAaHHOTO  BEIOOpa  OOYYarOIIUMUCS
VH]INBUTy aJIbHOU 00pa3oBaTenbHOU TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIoeMy TPO(EeCCHOHATFHOMY CaMOOTIPEJCIICHHIO, B COOTBETCTBUHM C
WHIMBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HAa M3yYeHHE OMOJIOTHUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero odpazoBanusi, coctasisetr 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHuM3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHS OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHenu@UKU ero COoJep KaHHUs W HANpaBIEHHOCTH Ha
NPOJIOJDKEHNE  OMOJOTMYeCKOro 00pa3oBaHHMsI B OpraHHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO6s13aTENBHBIM YCIOBHEM MPU 00yYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJISICTCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TpaKTUYeCKux pador. Takke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENHCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEIEISICTCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIJIECICHHOE KYpcusoM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OMOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJBI.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allii KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJISIUUOHHO-BUIOBOM, BKOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak (opMa CyIIECCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbI€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenune xuBBIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKM U €€ TOCTOBEPHOCTE.
Pa3z6poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUSA pe3ysbTAaTOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOWMCTBAa KUBOW MaTepun», «YPOBHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKM», «TKaHU KMUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKoro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3Y4EHUS )KUBOU IMPUPOJIBD.

O6opynoBanue:  naboparopHoe  oOopydoBaHWE  JJid  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHU I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHME pa3aUYHBIX METOAOB MPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIA >KuBoro. Mcropus
OoTKpbITUA KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIUS,
xpoMmarorpadusi, 3ekTpodopes, METOJl MEUYEHBIX aToOMOB, Au(depeHIanIbHOoe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKCUpo8anHvlx
K1emoK. DIEKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuisl u cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuueckass paGora «/3ydyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMaTbHOe EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpHUTENs, pearcHTra, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOpETrysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MoseKkybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTUYHAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss — OenkoB.
buonoruueckue pyHkumun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCaXapuAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHsT W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUH YTI€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIAN
aunuaoB. OO1Me CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. lpuanun xomruiemenTtapuoctu. [IpaBmno Yapradda. Crtpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexenupoBanume JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CmMpyKmypol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOJBI», «BellecTBa B cocTaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBonoB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMHUYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JccinemoBaHuWe — HYKJIEHHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: »JyKapHOTHYECKass H mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrtpoeHue npokapruoTHIecKol kieTku. Kiierounas creHka OakTepuii u apxei.
OCO0EHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tna3zmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa v QyHKIIMHM KJIETOYHON CTEHKH PACTEHH, TpHOOB.

Hurormasma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapat I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHE TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyJsIpHBIM)  3HAOIUIA3MAaTUYCCKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactuTenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPHUHU,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN W 1wiactuia. llepBuunsle,
BTOPUYHBIE U  CIIOKHBIE  IJIACTUABl  (DOTOCHUHTE3UPYIOLUIUX  IYKAPHOT.
XJIOpPOIJIACTBI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIMX PACTEHUM.

HememOpanubie opranoubsl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MpIIEUHbIE  KIIETKH.
Axmunosvle KOMnoOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKTYTMKOB W pECHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
dbynkuuu. Snepupiii O0enkoBbIH MaTpuKc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HUHTeppa3HOM snpe. Iyxpomamur u eemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mmumose. Sfoepmbiil
MPaucnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTEeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl pPaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTropnass pabGora «l3yueHue CTpPOEHHUS KJIETOK Pa3IUYHBIX
OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopnas padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTuyeckass  pabGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpOHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrneueHue KieTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTaHMUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPbl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHbl omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3iaudHbIX (HAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIUpPYIOIIKE OaKTepuu, >Kelne300aKTepuu, CEepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaer Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIA B
npolieccax ouonornyeckoro okucnenus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BellecTB nepes aHadpoOHBIM. DPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JladbopaTopnasi pabora «l3yuenue QepMEHTATUBHOIO PpAaCIICTUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTtopnass paGora «CpaBHeHuE mpoIeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U JTBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pMHIMO KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOW mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpunuus — MaTpuuHbli cuHTe3 PHK. IlpuHnmmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosusi O6uocunte3a Oenka. KomupoBanme ammHokucior. Ponb pubocoMm B
ounocuHTe3e Oerka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHOT. Perysiius akTUBHOCTH T€HOB Yy TpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
po1eccoB B KieTke. KiieTounblil romeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE mapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmMezpasa.

Bupycubie 3a0oneBanust yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdatar)
CMPYKMYPHbIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoHncTpanuu

[Toptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyce»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3iaHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaroMmMUX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetndyecknii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKUU WU
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Matpuunsiii cunte3 JHK — penmuxauus. [Ipunuunsr perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMIHBIA W
rariouJHbeli ~ HabOpel  XpoMocoM. ['oMmonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkn — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiornyeckoe 3HaueHune
MUTO3a.

Perynsuuss MuToTHYEeCKOro IMKIa KIEeTKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmul
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Permmkamus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHne  XpoMocOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopHnas paGora «Ha0ntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpazue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJOPOCIIH, APyTrHe NpoTUCThI. KoJOHMaNbHBIE OPraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHu3ma. TkaHu, OprasHbl M
cucreMbl opranoB. Opranu3M Kak eInHoe nemnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
GbyHKINN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TkaHU KUBOTHBIX U YEJIOBEKA. THWIIbI KMBOTHBIX TKAHEHU: IMUTEIIMAIIbHAS,
COCMHUTENbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U 4Ye0BeKa. PyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuilt. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PEeCHUYHOE. JIBMKEHHUE MHOTOKJIETOUYHBIX PaCTCHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIlieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opramusmoB. [lormomieHne BOABI, YIJIEKMACIOrO Ta3a M
MHHEPAIBHBIX BELIECTB pacTeHUsMU. lIuTaHue xuBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHHUE. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHOoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHHWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTemMa u4elioBeka. MeXaHu3M BEHTWISIUAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsmus apixanus. J[prxatenbapie 00bEMBL.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcmopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyru kpoBooOpailieHusl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3sMoB. Beinenenue y pacrteHuil. Beigenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPACTEHUM.
Kyrtukyna. Cpeacta macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte w perynsuums |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxkumocTts u  perynsuus y
pactenuid. PocToBbIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryidinus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeIbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHast peryisinus M SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenes3pl DHOOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. 11. IT1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepum», «lIpocreiimme», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedIs,
«CtpoeHue IUCTOBOM IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeI0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «Hepsnas CHCTEMaY, «Koxay, «MpImreyHas CHCTEMaY,
«BbienurenbHas cucTeMa», «IOHIAOKPHUHHAA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«Mmmynuter»,  «KumieuHonosioctHeie», «Cxema  NUTaHUSA  PACTEHHII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOoeHUE THUIIPBD»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema denoBekay», «Pediexey.



O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPAcTeHUM, repdoapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEJIET YeJlOBeKa,
o0opy0BaHuE JJI IEMOHCTPAIIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eiIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKECHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHEe >KUBOTHBIX).

JlaGoparopHasi pabora «l3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe M Pa3BUTHE OPraHM3MOB

dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBeie kineTku, win rametrsl. Meno3. Craaun
Mmeino3a. [ToBenenne xpomocom B Meio3e. Kpoccrunrosep. bruomornueckuii CMbICi
M€Ho3a M IIOJOBOTO Iporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpTraHU3MOB.

[IpeazaponpiieBoe pazsutue. I'ameroreHes y :UBOTHBIX. [1070BbBIE jKele3bl.
OO0pa3zoBaHue U pa3BUTHE NOJOBBIX KieTOK. Criepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAJIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONIUX. 3apOJBIINICBBIE JIUCTKU
(racTpyssinus). 3aKiaaJKka OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIIHS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha 3MOpPUOHAIBHOE pPAa3BUTHE PaA3JIUYHBIX
(haKTOpPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pas3Butne xuBOTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO



pPa3BUTHSA, UX PACHPOCTPAHECHHE B Npupoje. Turmbsl pocTa KUBOTHBIX. DakTOpbI
PEryJsiliuy pocTa )KUBOTHBIX U YesioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue U CMEpPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue crop B IMpoiecce Meno3a.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIHMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnmuiel u cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIBl Oecronoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbly, «I'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BuTHE», «Pa3BuThe waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHME Y LBETKOBBIX PACTCHHI»,
«CtpoeHue ceMsH OJHOJIONIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM ULHKI  MXa», <KU3HEHHBIM  IUKI
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L{UKIT pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnyeckass padora «BrplsiBlIeHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JladbopaTopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Padoter H. K. KonbnoBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHbI, AIbTEPHATHUBHBIC IPU3HAKU, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, TUHOPHUIbI, TeHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel 1 cxembl: «MeTo/ bl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TIE€HETHUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rTHOpUI0B MepBOro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ imores3a 4ucToTh raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapaKkTep HaclieIOBAHMUS.
Pacmierienue mprus3HaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uToNorMdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpEAeaeHus mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [enoTponuss — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBINM aJienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'€HOB.
Kommnementapuocts. Dnuctas. [Tonumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYeCcKre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCKHEe acleKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toprpersl: I'. Menaens, T. Mopran.

Tabnuupl u cxemsl: «IlepBbiil 1 BTOpo#l 3akoHbl Menaens», «Tpertuii 3aKkoH
Menpaens», «AHaIM3UpPYyHIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CruersieHHOe HacJIeIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,



«Kapnotun uvenmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUSA NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALlUM CLEIJICHHOIO HACJEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBaHUA Y APO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIB».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  GopmupoBaHuu (peHoTuna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUKalMOHHON
V3MEHYHMBOCTH.

I'enoTunnueckas N3MEHYUBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Mei0o3 W TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHbIE MyTaluUHW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacneacTBeHHoW m3menuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb INULEHEMUYEeCKUX @Gaxkxmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Bugsl  u3MeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKHue 3a00JIeBaHUs YeoBeKay, « Buasl MyTarmii.



OO6opynoBaHue: XHUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopuas padora «MccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOrO psiga U
BAPHUALIMOHHOU KPUBON».

IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHUS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YEJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBBIH, UTOr€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
IT11P-ananu3a. HacineacTtBenHsle 3a00ieBaHus YelioBeKa. [ eHHBIE 1 XpOMOCOMHBIC
0oJe3HM 4YeloBeKa. bolie3HW C HACleNCTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOIOBBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHUIO OKpYsKaroleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHS] TEHETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTnyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JlomecTuKanus H CEJeKUHUs. 3apOKICHUE CEeIEKIMH U JIOMECTUKALUU.
Yyenne H. WM. BaBwimoBa o lleHTpax mnpoUCXOXIEHUS UM MHOro00pasus
KyJbTYPHBIX pacTeHuil. Poip celekuuyu B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
*uBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU PaOOTHI.

Metoasl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dopm opranuzmoB. lcmonb30BaHME TE€HOMHOTO PENAKTUPOBAHUS M METOOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCXoAHOTo MaTepuaa ajsi CeleKIUu.

[Tonyuenue MOJIUTLIIOUIOB. BuyTtpusugoBas rudopuan3aIvs.
bnuskopoacTBeHHOE  cKkpemiuBaHue, WM MHOpuauHr.  HepoxactBenHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero mnpuunHbl. Mcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MmoM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUl,
nepeodosuvlix uoetl U nepcneKmueHbIX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. M. Basunmos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxemsl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metonapl cenexkuun», «OTnanénHas ruopuauzanus», «MyTtareHes».

JlabopaTopHas pabdora «/3yyeHue copTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUXKEHHUS CENEKIMH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TMs U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTUS:  XJICOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoobuonornueckuit cunte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO OeIKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEeXHOJOTU W MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
CoJIeprKalliX HE BCTpeYarouecs B MPUPoie OMOCUHTETUUECKHUE MTyTH.



Knerounas mnxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. KpuobGanku. ComaTuyeckas TUOpUAM3ALUSA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tamiou0B B CeleKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKJIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpPaHCIUIAHTALMK SI€p KIETOK.
Texnonoeuu 0300po8JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHUs W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEpPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JUarHocTuka. MeTaOoJIOMHBIM aHAIM3, TCHOIICHTPUYCCKHM aHajau3 IMpoTeoMa
YeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIoJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus i pa3paOOTKU
(yHIaAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTrO OHONMpHHTHUHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOECreYeHHs] KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/cnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «IlomyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1. 3apokaeHue W pa3sBuTHE 3BOJIONHOHHBIX MPEACTABJICHUH B
oumoJiornu

OpomonuoHHas Teopuss Y. JlapBuna. IIpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBkynye cuiibl 3BoIOIMU BUAOB 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, OoOpnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomornuu (CTD). HelrpanbHas
Teopust sBomtouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HAYCHHE
SBOJIIOLIMOHHOM T€OpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepuxos, U. 1. lImansraysen, . Xonaein, /. K.
benses.

Tabmuupr m cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«JlectHuma xuBBIX cymiectB (o Jlamapky)», «Mexanusm ¢GopMupOBaHUs
MPUCTIOCOOJICHNA y pacTeHWid W >KMBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaNIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOWIEHUSI JBWXKYIIUX CHJ D3BOJIIOLUNY,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThI

[Tonynsauusa Kak 3JieMEeHTapHas eIUHULA 3BOSOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHoOoH/Ia TOMYJSAIMKA KaK DJJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIME CHJIBI) 3BOJIOUUH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHOB — ciiydaiiHble
HEHATPaBJICHHBIC W3MEHEHHS YacTOT auieiedl B momymsamusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco 2opaviuika. CHUdNCEHUe 2eHemuUuyecKo2o
pasnooopazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2erog 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMySsSIuUi:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorudeckast (penpoayKTUBHA).

EctecTBenHblii or60p — HampaBusoomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMMA, CTAOWIM3UPYIOIIHUMA,  pa3pbIBAIOIIUI
(nu3pynTtuBHbIi). [lomoBoit orOop. Bo3HMKHOBEHHE U HBONIOIUS COLUAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpuciocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOIOIHUH.
Bo3nukHoBeHne — mpucrnocobneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrH4YecKue,
dusnonornyeckue,  OuMoxuMuyeckue,  noBeAeHUeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BupmooOpazoBaHue Kak pe3yJbTaT
MUKPOIBOJIOIMHU. M3onsmus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpacduueckoe),



CUMIIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToNUIUION T 3AITHS,
rudpuauzanus). JUTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (POpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoOMOrMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs1 6Mopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UTOB U MX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTU K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT HW3MEHYUBOCTHY, «llomymnsimonHas
CTPYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIbl 3BOJIIOLUNY, «IKOJOTHYECKass M30JSLUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckas M30JSIIUS  JIUCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSA €CTECTBEHHOro oT0opa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpuanbHblii MenaHnu3mM», «KuBbie uckomaemsie», «[[OKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantauun», «lIpucnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BugooOpazoBanus», «I'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnounael pacteHuin», «KamyctHo-peaeuHsiii rTHOpuI.

O06opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX NPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd ONM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTopnasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIAY.

JladbopaTtopHasi  paGora  «llpucrocoOiieHMss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00PAZHOCTHY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUIOB IO MOP(OIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl uU3ydyeHUsT MakpodBOJMOIMU. llaneoHTolOrMYecKHEe  METOJIbI
uzydeHus: odBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETHYECKUE —PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl usydeHus s3Bojtonuu. CpaBHeHUE (IOpPHI H
dayHsl MaTepuKoB U OCTpOBOB. buoreorpadpuyeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKUE METObI U3YUCHUS
3BOJIOIMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TMOSIBICHUSA
OBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynumenrapapie  opraHbl W aTaBuU3Mbl.  MOJIEKYISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  DHBOJIOIUU.
I'omonoruynsie reHbl. CoOBpeMEHHBIE METOIbI IMOCTPOCHUS (HUIOTEHETUYECKHX
NEPEBHEB.

XPpOMOCOMHBIE MyTAall{ U IBOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3BomonMu. AnantuBHas paauamus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabmuibr 1 cxembl: «DWIOTCHETHYECKUN PSIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOple  smepbl»,  «Creromedans»,  «PuHnodutery,  «CeMeHHbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penukte»y, «HavanpHble CcTagud SMOPUOHABLHOTO PAa3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YeENOBEKa W IMMMMaH3e», «laBHBIE
HaIPaBJICHUS dBOIOIUIY, «O0I11IHe 3aKOHOMEPHOCTH DBOJIIOIIHI.

OO6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunble rHmore3sl TPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpenCcTaBlICHUs O 3apPOKJIECHUU JKU3HU (KPEALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ OIpoBepKeHue onbitaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue sXu3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE dTanbl HEOPraHU4YECKOU SBOJIKOLUU. [Imanerapnas
(reonoruyeckasi) HBOJIONUS. XUMHUYECKas 3BOJIOLMS. AOUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHomepoB. KoarnepBatHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynaroHa k. XomnjeitHa, TeHETHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u Mmeronael €€ wusyudeHus. lVIckomaeMble OpraHWYeCKHeE
ocrarku. ['eoxpoHonoruss u e€ Meroabl. OTHocHUTeNnbHass W aOCONIOTHAs
reoxpoHosiorus. I'eoxpoHosiorndyeckas 1Kasua: S0Hbl, dpbl, IIEPUOJBI, SIIOXU.



HavanbHbpie »Tanmbl opranmyeckou sBostonuu. [losiBieHne u 3BOIOLMS
NEPBBIX KJIETOK. DBONMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajior MEpBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapnoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (cUMOHOreHe3). DBOJIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrenuii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHus. [IpouCXOokJIeHHE IBETKOBBIX
pacTEeHUM.

OCHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbie KXKUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IpoucxoxneHne MIECKOMUTAIOMUX U
ntul. [lpunnun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO ’paM M INEPUOJAM: apXeu, NMPOTEpPO30H,
najgeo30M, Me3030M, KahHo3ou. OOmas XapakTepucThKa KiIuMmarta U
TEOJIOTUYECKUX TMponeccoB. [losiBIIeHHME M pacUBET XApaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ero yclioBUs U BIMSHUE HA ra30BbIil cOcTaB aTMOC(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpuunHel u
CJIEICTBHSI MAacCOBBIX BbIMHpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopasHooOpas3usi Ha 3emIie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunbl Kiaccupukauu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Muinep, I'. FOpu.

Ta6muiel u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsI Xu3HW», «Cxema ombita C. Mwummiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOM  3BoMOLMN»,  «l'eoXpoHosOrMyeckas  mKamay,
«HadanpHble 3Tanbl OpraHUYecKoi sBoonun», «Cxema 0Opa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema KUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuodutey, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOroknerounsie Bogopocianw», «Mxuy», «llamoporHukmn», «l'onocemeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KueuHonomocTHbIEY,
«ITnockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuupy», «Miuekonuratomme», «Pa3Buthe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpe», «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUDPay.

OOGopynoBanue: repbapuud pacTeHUH Pa3IUYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ WU 3BEpel,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKM OpPraHHMYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi  paGora «MojenupoBaHUE ~— ONBITOB
Musnepa—HOpu 1o u3ydeHuto abMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSMHEHUN B
NEepBUYHON aTMocdepe».

JlaGoparopunass padora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbI aHTPOTOJIOT U H.

CraHOBIIEHUE TPEICTABICHUN O MPOUCXOXKJICHUM 4YelIoBeKa. Penurmnosnbie
BO33peHUs. COBpEMEHHBIC HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKUE,
nopejieHYeCcKre. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXO0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl (pakTopbl) aHTPOIMOreHe3a: OUOIOTHYECKUe, COIUaTbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJieid. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojel. UenoBek yMelnblid, MepBbie
W3TOTOBJIICHUS OpYyAui TpyJa. YenoBeK MpsAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit —  0oOmMMA  MPEoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TpeaenamMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHUKA.



DBOJIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISIUSAX
yesnoBeka. MyTalMOHHBIN Tipouiecc ¥ noduMopdusM. IlomynsiiiMoHHbIE BOJHBI,
npeiid reHoB, murpaius U «3PGEKT OCHOBATENS» B MOMYJISIUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHstue o pace. boisbimme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesiOBeKa I10 IIIaHeTe.
EnuncTtBOo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacus3Ma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKDPYXAIOMEH Cpebl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB HA MOPQOJIOTUIO U
(bHU3HOIOTHIO YeTIOBEKA.

MeXAUCUUIUIMHAPHBIE ~ METOAbI B dbuzudeckoir  (OMOJIOTUYECKOM )
AQHTPOTOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOMOJOTHS W MaJIEOAHTPOMOJIOTHUS
YEeJIOBEYECKUX MOMyJsiui. buoconuanbHble UCCIEOBAaHUS MPUPOABl YEIOBEKA.
HccnenoBanue K03BOMIOMUHN OUOIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpetsr: Y. lapsun, JI. JIuku, . 5. Porunackui, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeToIbI aHTPOMOJIOTUNY, «[ 0TOBHOW MO3T YETIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNleT dYelloBeKa M CKEJET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILHE CHUIIBI AHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpanmonuTek», «UYenoBek  ymenslit», «Yenosek
npSMOXOsIIIHiY, «J/lenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«ITpenxu yenoBeka», « ATamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpaduu) KapTuH C
MUA(OJIOrMYeCKUMU W OHOJICHCKUMM CIOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena 4YejJoBEeKa M ueperna IIMMIIAH3€, MOJENIb KHCTH 4YeJIOBE€Ka W KHUCTH
HIMMIIaH3€, MOAEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas pabGora «V3ydyeHne o0COOCHHOCTEH CTpOEHUsl CKeJeTa
YeJI0BeKa, CBA3AHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eJTOBEKay.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KAKIIeHd cpeaou

3apoxkaeHue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMH.



Metoapl sxonoruu. [loneBble HaOmoAEHHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npUpoAHbIe U JlabopaTropHble. MoaenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel cpe/ibl: JIOKaIbHbIN, pETUOHAIIbHBIN U I100abHBIH.

3Ha4YeHUE OKOJIOTMYECKHX 3HAHMW U1 YEJIOBEKA.  ODKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBAa C mpuponor. dopmMupoBaHue
AKOJIOTHYECKOHN KyJIbTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHncTpanuu

[Moprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxeMbl: «Pa3jenbl sKonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBD.

JlaGopaTopuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIIEJOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
AKOJIOTHYECKUX (PaKTOpoB: abuoTHYECKUEe, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorudeckuid (axrop. elicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOIMYECKHUE TPYMIIBI
pacTeHMI M >KMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHUrHaJbHas poOJib CBETA.
doTtonepuoausm.

Temneparypa kak nskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHudl K
noJiiepaHuio BoJgHoro OanmaHca. Knaccudukanusi pacTeHHl MO OTHOIIECHHUIO K
Bozie. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (DPU3NKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HU.

XKuznennoie Qopmbl opranusmoB. I[loHstne o JKu3HEHHOH Qopme.
Kuznenusie popMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnyeckue (hakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MYTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3auUMoJieicTBUs  (Tomuueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHHS OpPraHM3MOB B Cpele
obOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr u cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHbIE», «DuU3MONOruuyeckue ajaantaiuuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buosiorudeckue puUTMBDY,
«Kuznennbie  Qopmbel  pactenmity, <« KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«JKocucTeMa MIMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMAa XBOMHOTO Jieca», «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumoOuosy,
«KomMeHcanuzm».

ObopymoBanne: TepOapu PAaCTCHWA W SKUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repOdapuu CBETOIIOOHBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHMSI, TepOAPUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30yCTOWYMBBIX PACTEHUM, dyyena MTHULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K TrUrpoduram, xcepoduram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapu M KOJUIGKIIMM PACTEHUHW M IKUBOTHBIX, OO0JaJaONIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
KUBOTHBIX, YUACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE MPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JladbopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTIECHUNH OPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbI».

JlabopaTtopHass pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUIA0B U MOMYJIANH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISLHH. [Monmynsiuus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEN OMosoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIECHHOCTh, IUIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOTUYECKasi CTpyKTypa nomyysiuuu. OlieHKa YHUCIEHHOCTU TOMYJISLIHH.
Juunamuka nonyisiuuu U e€ peryisiius. buoTudeckuil MOTEHIMAN MOMYJISIHUH.
MopaenupoBanue IMHAMUKH TonyJAiud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLHH.
Kpusbie BbDKMBaHUA. Perynanus 4YMCICHHOCTH MOMYJSIHN: posib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETHH BUIOB (T- U
K-ctparerun).

[Tonarue o0 skosormyeckoi Huile Buaa. MectooOutanue. MHoromepHas
MoJzenp sKosornyeckon Humum JIx.M. XarumHcoHa. Pa3smepsl 3konorundeckou
Huu. [loTeHnnanpHas U pealn30BaHHAas HULIU.

Bun kak cucrema monymnsiuuii. Apeanbl BUIOB. BUabl M MX KHU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buosorunueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. 1. XaT4ynHCOH.

Tabmuibt u  cXembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU — TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyjasiuuum», «Bo3pacTHble  NHpaMHIbI
nonyysiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojensb skosnorndeckor Huum Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucmocoOneHus ceMsiH  pacTeHHl K
pacceneHuo.

Tema 9. DKo0rug COOONIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu mexay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIMOHAIbHBIC
OJIOKK OpPraHu3MOB B JKOCUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u ceru. AOHOTHUECKHE OJIOKHU
skocucteM. [TouBsl U Wbl B 3kOcHcTEMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTenW  dJKOCUCTEeMbl. buomMacca u  OpoayKIHMs.
DKOJIOTUYECKHE MUPAMU/IBI UhCel, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HanpaBnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIE BO3JICUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.



[Ipupoaubie IKOCUCTEMBI. DKOCUcmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Pasnuums
MEX]Ty aHTPOTIOT€HHBIMH U IPUPOJIHBIMHU 3KOCUCTEMaMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas
dnopa u dayna. CuHaHTpomm3alus TOpoOACKOM ¢ayHbl. buonormyeckoe u
X03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6u008) 6 QyHKYUuoHUposanuu skocucmem. IlepeHOC IHEPrUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pASHEHUL pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO020  B030€UCMEUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Hoprpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWolneHo3a»,  «IDKOocuUCTeMa

HMIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTeMa XBOWHOTO Jjecay, « DyHKIMOHAIbHbIC
TPYIIbl OPraHU3MOB B 3KOCUCTEMe», «KpyroBopoT BEIIECTB B HIKOCHCTEME,
«Ilenu nutanus (macTOUIIHAS, NETPUTHAS)», « IKOJIOTHUECKAsI MUPAMUIA YUCEID»,
«JKoJIOrMYecKasi mupaMua OMOMacchl», «IKOJOTMYECKasi MUpaMUia SHEPTUM,
«O6pazoBanue Oosotay, «IlepBudHas cykieccus», «BocctanoBieHue jeca mocie
noxkapay», «KocucTeMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOOIKOCUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3Bepeil, repdapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJICIb
HDKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «lM3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKeKypeust «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCUCTEMA

buochepa — obmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacrasieHuil o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocran. JKupoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rI100aIbHON 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTE SIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOWHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHbIC Jieca, CTENH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhA. KimMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMANa U
ounochepHbIX QyHKIUI.

JdemoHcTpauumn

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

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoTr azora B HpUpOJE»,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpHUPOEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Kiaumartuueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiii gec», «LIMpokoanCTBEHHBIN
aec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tpornnueckuii gecy.

ObopynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OIIAs cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX NpuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHHEe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHure KinMara.

AHTpOIIOTEHHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHITUIBI OXPAaHBbI MPUPOJIBIL.
Kpacaeie xHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA U MPUPOJIBI.
PannonansHOe  MpPUPONONOJIB30BAHUE U COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpykyus mopckux u HazemHvix 9KOCUCTIEM.

JdemoHcTpanuu

Tabmuupl W cxembl:  «3arps3HeHUE  aTMocepbl»,  «3arps3HEHUE
ruapocheps», «3arps3HeHre TouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIC TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M KUBOTHBIX KpacHoi
kHuru Poccutickont @eneparun, KpacHoi KHUTH pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JWYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHNWE OOYyYalOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  OOydeHWI0  OHOJOTHhH,
yeneHanpaesienHnoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haluuue  NpPaABOCO3HAHUS  DKOJOTUYECKOUN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUsS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMU JMYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJUIIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>KarolIen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHOoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOIECCE pPean3ali OCHOBHBIX HAIPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJILHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBaKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPEN
Ponunon, ropmocty 3a cBOM Kpad, CBOXO PoauHy, CBOM SA3BIK M KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHM, TMOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEIIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE IyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTONUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TPHUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 30POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHUs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30omacHOro odpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTbH), OEPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTH TEXHOJOTMYECKOW WM COLMATbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKyO J€ATEIbHOCTD;

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccu U peaTn30BbIBAThH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHMI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTUYECKH 1E€JIECO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKaroIEHl CPeIbL;

OCO3HaHMWE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TpoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJIeHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEMNPHUITUE JICWUCTBUM, NPUHOCIAIIMX BpEd  OKPYKAIOLIEH
IPUPOAHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITA JIEATSIILHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMU B ITO3HABATEJIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JMAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEJIBCKOW KYJIBTYpPhl KakK CpeACTBa
B3aUMOJICHCTBUSA MEXY JIFOJIbMU Y MO3HAHUSI MUPA;

NOHUMaHUEe crneuu@uKkd OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAHUU PAIMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
peacTaBieHuss 00 OKpPYXaloleM MHUpPe KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOImecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodsIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJII COBPEMEHHOW IHUBUJIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUS  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHE CYUIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHadu3a |
O0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKHE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAaHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCJIEA0BATENBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oO0Opa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW IO OWOJIOTUHM B
COOTBETCTBHH C )KM3HCHHBIMHU NOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAyYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHUe,  HAOMIOJEHWe, W3MEpPEHUE, OKCIePUMEHT U JIpyTue);
yHUBEpCalbHbIe Yy4yeOHbIC JeWcTBHUS (TO3HABATENbHbIE, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIETEHIIMM OOYy4YaroIIuXcs; CIOCOOHOCTH
00yJaronmxcs WCITOJIB30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS U YHUBEpCcaJlbHble yueOHble JEWUCTBUA B
MO03HABATENLHOMN M COLIMATBLHOMN MpPaKTHKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETO OOUIEro
oOpazoBaHusi y oOyyaromierocss OyayT chOpMUPOBAHBI TO3HABATEIbHbBIC
yHHUBEpCajbHbIC yueOHbIE JEHCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUsI, PETyJISITUBHbIE YHHUBEpPCAIbHbIE Y4YeOHble JIEHCTBUS, COBMECTHAas
NEeSITENBHOCTbD.

MeTtanpeamMeTHble pe3yiabTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OsiaseHue YHHUBepPCAJbHBIMU Y4eOHbIMHU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1) 0a30BbIe JJOTNYeCKHE IeHCTBUS:

camMoCTOsITeNbHO  (OpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHHUU 3HAHUM NPUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuUKaImm, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTHYECKUX TOHATHH (BBIICIATh UX XapaKTepHBbIE MPU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMHU TOHITHSIMH);

ONpEAeNATh LEAN MACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHUSI, COOTHOCUTD PE3yJIbTAThI JEATEIbHOCTH C TOCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PACCYXKACHHUS (MHIYyKTUBHBIC, [EAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOpPEUHs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS,;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACTBAa Uil MpEeACTaBICHUS
CYIIIECTBEHHBIX CBS3E€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEYMH  pa3HOr0  poja,  BBIABICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JAESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBIOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbIe MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIE0BATEIILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  paspelieHus npooiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YUCJIE NP CO3aHNH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIa€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
JEeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJCHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIbHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IUYHbIX BUJOB U (POPM Mpe/CcTaBICHUsI, KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynIMpoBaTh 3alpOChl U MPUMEHATh PAa3IUYHbIE METOJbI IPHU MOUCKE U
oTOOope Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJi BBINOTHEHUS YUEOHBIX
3ajady;

npUOOpeTaTh OMNBIT KCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUs Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHATypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINOJHEHHS TMpeiaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOAJbHbIE CpEACTBA OOILECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaAMEpEHUSs JIPYTUX JIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJjieHA KOJUIEKTHBA;



IPUHUMATh I[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIATh pEe3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYacCTHHKA KOMAaH/bI B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MNPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs [po0iemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUA MO HUX
CHUKEHHIO;



II[PUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro YeJoBEKa.

NNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOGHHUS COJEpPKaHHUS Y4yeOHOro mpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecreyeHue
npo¢uiabHOrO  00ydeHHst — oOywaromuxcsa — Oumomormu. OHHM  BKIIOYAIOT:
cneruduyueckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUI 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUI0 3HAHUM, BUBI JIEATEIBHOCTH T10
TIOJTYYCHHUIO HOBBIX 3HAHWW W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAaK)KE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce JOJKHBI OTPAKATh:

chOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAyYHON KApTUHBI MHUpPa, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHWU TPoOJeM  PAIMOHAIBLHOTO
PUPOOTIOIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (KWU3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOHU3BEICHUE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerouynast teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHoctu T. Moprana), yuenus (H. W. BaBumoBa — o weHtpax
MHOTOOOpas3usi W TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMer,
He3aBUCUMOro HaciegoBaHusi [.  Mengens, TOMOJIOTHYECKUX PSIOB B
HacJIeICTBEHHOU NU3MCHYUBOCTHU H. . Basuona), MPUHLUIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSIX JKUBBIX OOBEKTOB (OMHMCaHWE, HU3MEPEHUE,
HaOII0/IeHHUE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIEC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHIX
IIPOIECCOB: 0OMEHA BemlecTB (MeTaboJIM3M), MPEBPAICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(MHOTO M TeTepOTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUsS,  WHIAWBUIYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aHMMOCBS3U MEXIYy OPraHOHMIAMH KICTKH M WX
GYHKIHUSIMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKOHAMH, MEXKIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTCHHUW, XWUBOTHBIX W YEIIOBEKAa M WX
GYyHKIUAMHA, MEXIYy CHUCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXAY dTaramu
oOMeHa BeIIeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM U
dbakTOopamMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIC MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY IS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTII;

yMEHHUE peNaTh OMOJOTUYECKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMUYECKUMH TIPOIECCAMU U SIBJICHUSIMU, JI€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpaKTUYeCKHe paboThl, COOIIOIAThH
npaBuiia pu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIECPUMEHTAITbHBIMU
cpenctBamu, GOpPMYIUPYsS II€JIb HUCCIENOBAaHUS, AHAIU3UPOBATH MOJYYCHHbBIC
PE3yJIbTAThI U JACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOoJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJNbTaThl HA  yYCHHUYECKHX

KOH(EPECHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCICKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OwWojoruu W MEAWNHWHBI  (KJIOHMPOBAaHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
NEeSTEeNBHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJIbCKOT0 XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OHOJOTHYECKOro oOpa3oBaHMsl B OpraHU3aIUsX  CPETHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMW O MECTe€ W pOJIM OWOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOUN
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABl M PELICHHH SKOJOTMYECKHUX
npoOiieM 4YeloBEeYecTBa, a TakKe B PEUIEHWH BOIPOCOB PAMOHAIBLHOTO
MPUPOJIONOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0O0IIIEeCTBY, YEIOBEKY, O BKJIAJe POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
omnpeneneHns] M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAramIuX OHOJIOTHYECKHX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMA, Ouocdepa), OHOIOrHYECKHUE TEOpUHU
(aBosronioHHas teopus Y. JlapBuHa, CUHTETUYECKAsl TEOPHUS SBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsxX U HampaBieHUsX 3Bontounn, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoacrea K. M. bapa), mpaBuwna (Munumyma FHO. JlubOuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIaJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
AKOCUCTEM M OMocdepbl, CTaOMIM3UPYIONIETO, ABUXKYILIETO U Pa3pbhIBAIOILIETO
€CTECTBEHHOTO ot0opa, AIIONaTPUYECKOTO u CUMIIaTPUYECKOTO
BUI000Pa30BaHMs, BIUSHUS JIBIDKYITUX CHJI SBOJIONMN HA TEHO(POH]T TIOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHMs, YepeJOBaHUsI HAMPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

yMEHUE YyCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JIBIDKYIIAMHA CHJIAMU aHTPOMOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  cOOOLIEeCTBaXx,
AHTPOIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPe/ibl OOUTAHUSI, €IUHCTBA
YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHMS MIPUPOIBI M YETIOBEUECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTHUYECKUMH MIPOLIECCAaMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHBIE M MpakTU4YeCKue paboThl, COOI0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATBHBIMH
cpeactBamu, GOpMyJIHpys Ielb HCCIEeIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yibTaThl U J€JaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOoTruH,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

yMEHHUE OIEHWBATh THUMOTE3bl M TEOPUU O MPOUCXOXKICHUHU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX W CIOCO0ax MpeaoTBpaIleHHUs
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHambHOMI
JesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTOIB30BAHMS, MEIULIUHBL,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIEBON
NPOMBIIUIEHHOCTH, YIJIyONISATh TO3HABaTEIbHBIH HMHTEpEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPeccuu HU  NPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaungecTBO yacoB DIeKTPOHHBIE
Ne HaumenoBaHnue pa3aeioB ndposbie
pas Konrpoabubie | IlpakTnyeckue (1 pp )
n/m | HTeM NPorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 buoiorus kak Hayka 1
) JKuBrnle cucTeMbl U UX )
U3y4yeHue
3 buomnorus kinerku 2 0.5
XuMH4ecKast OpraHu3anus
4 P 10 1
KJIETKU
Ctpoenne 1 GyHKIINU
5 P by 8 1 2
KJIETKU
OOMEeH BelIEeCTB U
6 MIPEBPAILICHUE YHEPTUH B 9 1
KJIETKE
Hacnencrsennas
7 uHpOpMAaIUs U 9 0.5
peanuzanus €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 1
Crpoenne U GyHKIINN
9 P by 17 1 1.5
OpTraHU3MOB
Pa3sMmHOXeHue u pa3ButTue
10 P 8 1.5
OpraHU3MOB
I'eneTnka — Hayka o
1 Y 2 0.5

HaCJICACTBCHHOCTHU U




U3MEHYUBOCTH
OpPraHu3MOB

12 3aKOHOMEPHOCTH 10 1
HaCJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 1
U3MEHYNBOCTHU

14 ['eneruka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus u

16 4
CHUHTETHYECKasi ONoJIOTust

17 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB II0 ITPOTPAMME




11 KITACC

Ne
n/n

HaumenoBanue pa3aesion
U TeM MPOorpaMmmMbl

KoandyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

3apokeHUE U pa3BUTHE
3BOJJOIIUOHHBIX
MPEJCTABICHUH B
Ouooruu

MuxkposBonronus u eé
pe3yJIbTaThI

14

Makpo3Bodtonus u €€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha 3emIle

15

1.5

[Ipoucxoxaenue yenoBeka
— QHTPOIIOreHE3

10

DKOJIOTHsS] — HayKa O
B3aUMOOTHOUIEHUSX
OpPraHU3MOB U
HagOpraHU3MCHHBIX
CHCTEM C OKpY>Karoleu
cpenoit

0.5

OpraHu3mebl 1 cpena
obuTanus

1.5

DKO0JIOTUs BUIOB U
MOMYJISUNA

0.5




7 gizizgi:;(igi;c::eﬁm 12 05
10 Buocdepa — rnobanpHas 6
IKOCUCTEMA
1 YenoBek U OKpyKaromas 6
cpena
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Bbuosorust kak KOMIJIEKCHAs
HayKa 1 KaK 4aCTb
COBPEMEHHOTO 00IIeCTBa

JKuBrle cucTeMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus KNUBbIX
CHUCTEM

Hcropus OTKpBITHS U NU3YUYEHUS
kieTku. Knerounas teopus

Merozasl MOJIEKYJIAPHON U
KJIETOYHOM OHOJIOTHH.
[IpakTuueckas padora
«M3y4eHne MeToI0B KIIETOYHOMH
6uozorun (xpomarorpadus,
anexTpodopes,
nuddepeHnaIbHOe
ueHtpudyruponanue, [TL[P)»

0.5

XUMHUYECKUN COCTAB KJIETKU

MI/IHCpaJIBHLIC BCIICCTBA
KJICTKH, UX Ounoyioruyeckas POJib

OpraHuyeckue BelecTa
KJIETKH — OEJIKH.

0.5




JlaGopaTtopHnast pabota
«O0HapyxeHue OCIKOB C
MOMOIIbIO KAYeCTBEHHBIX
peaxkiumn»

CsoiicTBa, K1accupukamus u
byHKIIMHA O0EITKOB

10

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOABI

11

OpraHuueckue BeIecTBa
KIETKA — JIUITHbI

12

Hyxuiennosslie xucnorsl. IHK n
PHK. JIabopatopHas pabora
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pyskimu ATO.
Hpyrue nyxneozuarpudocdatsl
(HT®)

14

Cexsenuposanue JJHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH, TPOTCOMUKHU

15

MeTtobl CTPYKTYPHOM
6uosorun

16

Tumel KIeToK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3yKapruoTHYECKON
kieTku. [Ipaktuueckas padbota
«/3y4eHune CBOMCTB KJIETOYHON

0.5




MeMOpaHbD»

18

HOBGpXHOCTHBIfI arnrmapar
KIICTKH

19

OpnHoMeMOpaHHbIE OPTraHOUIBI
kneTku. [Ipaktuueckas pabota
«3yueHue nBIKEHUS
[IUTOIJIA3MbI B PACTUTEIBHBIX
KIIETKAX»

0.5

20

[TosryaBTOHOMHBIE OPTaHOUIbI
KJIETKU: MUTOXOHIPUH,
riactu bl JlaboparopHas
pabota «VccrnenoBanue
IUIa3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbie opraHouIbI
KIIETKU

22

CtpoeHue u QyHKIHMH g11pa

23

CpaBHuTtenbHas
XapaKTepUCTHKA KIETOK
sykapuot. JlaboparopHas
paborta «M3yuenue cTpoeHust
KJIETOK Pa3iIMYHBIX
OpPTraHU3MOBY

0.5

24

ACCI/IMI/IHHHI/I}I U JUCCUMMWMIISLIUS
— JIB€ CTOPOHBI METa0OIU3MA.
Tumesl 0OMeHa BeIeCTB.

25

DepMEeHTaTUBHBIN XapaKkTep
peaKuuid KIETOYHOTO

0.5




MmeTabonusma. Jlaboparopuas
pabora «3yuenue
(depMeHTaTUBHOTO
pacIieruieHus IepoKCuIa
BOJIOPOJIa B PACTUTEJIbHBIX U
JKUBOTHBIX KIJIICTKax»

benku-akTuBaTOphl U GENKU-

26
HHTHOUTOPBI

7 ABTOTpO(HBIN THIT 0OMEHA
BEIIECTB

28 doTocuHTE3
Xemocunres. JlaboparopHas

29 pabora «CpaBHEHHE TIPOIIECCOB 0.5
dboTocuHTE3a U XEMOCUHTE3a»
AnaspoOHbIe OpraHu3Mbl. Bubl

30 Oposxenus. JlabopaTopHas
pabora «CpaBHEHHE TIPOIIECCOB
OpO’KEHUS U IBIXaHU»

31 AdpoOHBIE OpraHU3MBbL. DTarbl
HHEPTeTHYECKOro 0OMeHa
DHeprus MeMOpaHHOTO

1 rpagueHTa npotoHoB. CuHTE3
AT®: padora nporoHHoit ATD-
CUHTa3bl

33 Peakunn MaTpuyHOrO CHHTE3a

34 Tpa"ckpunuus — MaTpU4YHBINA
cunre3 PHK

35 Tpancnsuus u €€ Tamnbl




KoaupoBanue aMuHOKHCIIOT.

36 Ponw pubocom B OuocuHTe3e
Oenka
37 Opranu3zanys resoma y
MIPOKAPHOT U DYKAPHOT
13 MounekysipHble MEXaHU3MBbI
SKCHPECCUU T€HOB Y 3YKapUOT
Bupycel — BHEKIIETOUHBIC
(GbOpMBI KU3HH U 00JIUTaTHBIE
39 napas3uthl. [IpakTruueckas 0.5
pabota «Coznanue Moaenu
BUpYCa»
40 BupycHsbie 3a0oseBaHms
YeJI0BEKa, )KUBOTHBIX, paCTEHUI
A1 Hanotexuonoruu B 6uonoruu u
MEUIINHE
42 JKM3HEHHBIN UK KIETKA
43 Marpuunsiii cuares JTHK
Xpomocomsl. JlabopartopHas
44 pabota «M3ydyeHue XxpoMocom 0.5
Ha TOTOBBIX MUKpOIIpErapaTax»
45 Jlenenue KIeTKH — MHUTO3
Tunsl kietok. Kapuokunes u
nuToKKuHE3. JlaboparopHas
46 pabora «HaGmronenue muto3a B 0.5

KJIETKaX KOHYMKA KOPEITKa JIyKa
(Ha TOTOBBIX
MUKpOIpenapaTax)»




PGFYJ'ISIIII/ISI KU3HCHHOI'O IMKJIa

47
KJIETOK

48 Opranusm Kak eUHOE LIEJ0e
Txanu pacrenuii. JlTabopatopHas

49 pabota «/3yyeHue TkaHen 0.5
pacTeHun»

TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnast pabota 0.5
«3yyeHune TkaHel KUBOTHBIX»

Opranel. CucTeMbl OPraHoB.

51 JlaGopaTtopHast pabota 0.5
«/3y4yeHune opraHoB IBETKOBOTO ’
pacTeHus»

52 Onopa Tena opraHu3mMoB

53 JIBrm>keHrE OPraHu3MOB

54 IIuranue opranu3MoB
[TuTanue MO3BOHOYHBIX

55 KUBOTHBIX. [IuteBapurensHas
CHUCTEMa YeJIOBEKa

56 JpIxaHne opraHu3mMoB

57 JIpIxaHue Mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

53 TpaHcnopT BEIIECTB y
OpraHU3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
yeJioBeKa

60 Brlaenenue y opranu3smosB




61

3amuTa y OpraHu3MoB

62

I/IMMyHHaSI CHUCTEMA YCIIOBCKA

63

Pa3npaxuMocTe u perysmus y
OpPraHU3MOB

64

I'ymopanbHas perymsnus u
SHJOKPHHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKa

65

®opMbl pa3MHOKEHUS
OpraHU3MOB

66

[TonoBoe pa3zMHOXKEHUE

67

Metios

68

["ameTorenes. OOpa3zoBaHue u
pa3BUTHE TIOJOBBIX KIETOK.
JlaGoparopHas paboTa
«M3y4yeHne cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

0.5

69

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHC
OpTraHU3MOB — OHTOI'CHEC3

70

3akagKa OpraHOB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

Poct Pa3BUTHUC ) KUBOTHLBIX.
JlabopaTtopHnast pabota
«BrigBnenue IIPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE
pacrtenwuii. JlaboparopHas

0.5




pabora «CtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX
pacTeHUIN

73

Hctopus ctaHOBIEHUS U
pPa3BUTHS TCHETUKU KaK HAYKH

74

OCHOBHBIC TIOHSITHSI U CUMBOJIBI
reHetuku. JlabopaTopHas
paborta «/Ipozoduna kak 00BEKT
TCHECTUYCCKUX HCCJ’IC[[OBaHHfI»

0.5

75

3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HaKoB. MOHOTHOpHIHOE
ckpemmBanue. [IpakTnueckas
pabota "M3ydyeHue pe3ynbTaToB
MOHOI‘I/IGPI/II[HOFO CKpCIIUBaHUA
y npo3oduier”

0.5

76

]_[I/ITOJ'IOFI/IIIGCKI/IC OCHOBBI
MOHOFI/I6pI/I,Z[HOFO CKpCIIMBaHUA

77

AHanu3Hupyrollee CKpeluBaHue.
Henonnoe nomunupoBanue

78

JurubpuaHoe ckpeluBaHue.
[IpakTuueckas pabora
«3y4yeHue pe3yspTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y
JPO30(UITBDY

0.5

79

IIutonoruyeckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CI_IGHJ'IGHHOG HacCJICJO0BaHUC
IMPU3HAKOB




81

XpOMOCOMHasI TEOPUs
HACJIEICTBEHHOCTH

82

I'e”HeTuka mona

83

I'eHoTHI KaK 11e10CcTHAA
cucreMa

84

I'eneTnueckuii KOHTPOJIIb
pa3BUTHUS PACTEHUH, JKUBOTHBIX
1 4EJI0BEKa

85

M3MeHYnBOCTL IPU3HAKOB.
Bunsl n3smMenunBocTH

86

MoaudukanronHas
M3MEHYUBOCTD

87

Bapuaunonsslii psa u
BapuallMOHHAs KpUBasl.
JlaGopaTopHnast pabota
«MccnenoBanue
3aKOHOMEPHOCTEM

MO (UKAITIOHHOM
n3MeHunBocTH. [locTpoenue
BAapUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

0.5

88

I'enotunuueckas
M3MEHYHNBOCTh. KoMOMHaTHBHAS
HN3MCHYHBOCTD

89

MyTanuoHHast U3MEHYHBOCTb.
[pakTrueckas padbota
«Myrtanun y n1po3odpuisl (Ha
TOTOBBIX MHKpOIpEnapaTax)»

0.5




90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpOoIiecca.
OnureHeTHKa u SMUTeHOMHKA

91

I'enetuka uenoBexa.
[IpakTuueckas pabora
«CocTaByicHHE U aHAJIN3
POIOCIOBHOI

0.5

92

MeToasl MeTUITMHCKOMI
T€HETUKU

93

3HayeHNEe MEIUIINHCKON
TEeHETUKH B MPEOTBPAIICHUN U
JIEUEHUN T€HETUUECKUX
3a00JIeBaHUM YeIOBEKa

94

OCHOBHBIC TIOHSITHSI CEJICKIIHH.
JlaGopaTopHnas pabota
«/3yueHue copToB KyIbTYPHBIX
pacTeHuii U TOPOJI AOMAITHHX
KUBOTHBIX)»

0.5

95

MeToOb!I CENEKIIMOHHOMN
paboTtsl. JJabopatopHas pabora
«/3yueHue MEeToI0B CeIeKIUN
pacTeHun»

0.5

96

JlocTrmkeHus celeKIuu
pacTeHUH U )KUBOTHBIX.
ITpakTuueckas pabora

«lIpuBuBKa pacTeHU»

97

CoxpaHeHnue, u3y4eHue u
UCTIONIb30BaHNE T€HETHYECKUX

pecypcoB




98

brotexHonorus Kak Hayka u
0Tpacib MPOU3BOCTBA.
[TpakTuueckas pabora
«M3y4yenne 0ObEKTOB
OHMOTEXHOJIOTHH

0.5

99

OcHoBHbIE HanpaBICHUS
CUHTETUYECKOI OMOJIOruu

100

XpOMOCOMHAs U T€HHAas
WHXEHEPUS

101

MeaunuHcKre OHOTEXHOIOI U

102

PesepsHbiit ypok. IloBTOpenue,
0000111eHHe, CUCTEMATHU3ALIUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OBotonmoHHas Teopus Y.
JapBuHa

JBroKy1IMe CUIIbI 3BOJIFOLUA
BU10B 1o Y. JlapBuny

boprba 3a cymecTtBoBaHue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD

dopmMupoBaHue
CUHTETUYECKON TEOpUHU
IBOJIIOLIVH

Jtansl 3BOJIOIIMOHHOTO
npoliecca: MUKPOIBOJIIOLHS 1
MaKpOIBOJTIOIHUS

HOHYHHLII/IH — DJICMCHTApPHAasA
CAHUIAa 3BOJIFOITNN

3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrisiBieHHE
U3MEHYUBOCTHU y 0co0ei
OJIHOTO BUIa»

0.5

DOnemeHTapHbIe (PaKTOPHI




9BOJOIHNHA

O ekt ocnoparens. dpdexrt
6yTBIJIO‘-IHOFO TOpJIbIIIKa

10

Murpanuu. M3onsuun
MOMYJISAIHNA: reorpaduueckas,
ounoornyeckas

11

EcTecTBennsIit oTO0p —
HaIpapJsSomun HakTop
IBOJIIOLIMH

12

[TosoBoit 0TO6OP

13

ITpucnocoOiaeHHOCTH
OpPraHU3MOB KaK pe3yJibTaT
MHUKPO3BOIIOIHH.
JlaGoparopHas paboTa
«M3yuyenne apomopho30B u
MM0AJAIN TN Y paCTCHUH U
KHUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobneHuit y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢duznonoruyeckue,
OMOXHMMUYECKHUE,
MIOBEJICHUECKHE.
JlaGopaTopHnas pabota
«IIpucnocobneHwst
OpPTaHU3MOB M UX
OTHOCHUTEIbHAs
1eJIeCO00Pa3HOCT)

0.5

15

Bun, ero kpurepuu u

0.5




cTpyktypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

16

CrtpykTypa BUaa

17

Bunoo6pazoBanue kak
pe3yabTaT MUKPOIBOJIIOLIMHI

18

CBs13b MUKPO3BOJIIOIIUU U
SMUAEMHOJIOTUH

19

MaxkpoaBostonus.
ITaeoHTONIOrMYECKHE METOBI
I/I3y‘-IeHI/I$I 9BOJIOIINN

20

buoreorpaduueckue MeTob!
W3YYEHUS HBOJIIOLIUU

21

DOMOpHOJIOTHYECKUE U
CPaBHUTEIILHO-
MOP(OJIOTHUECKUE METOTBI
U3YYEHHUS IBOIIOIHH

22

MoneKkyJIsipHO-T€HETUUECKHUE,
OHOXMUMHYECKHE U
MaTeMaTHYECKUE METO/IbI
U3YYEHUS IBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
9BOJIONNHU

24

AJlanTMBHAs pagualus.
HepaBHOMepHOCTB TEMIIOB
SBOIIOLNHI

25

HaquHe TUITIOTE3bI




HpOI/ICXO)K}ICHI/IH JKU3HHU Ha
3emiie

26

JloHay4HbIe IpeICTaBICHUS O
3apOXKACHUM )KU3HU

27

OCHOBHBIE 3TaNbl
HCOpFaHquCKOﬁ 9BOJIFOIINH

28

I'nnoTe3kl 3apOKACHUA )KU3HU

29

Hcropus 3emnu 1 MeToab! €€
uzyuenus. JlaboparopHas
pabora «3yuenue u
OINMCAaHNE UCKOMAEMBbIX
OCTaTKOB JJPEBHUX
OpPraHU3MOB»

0.5

30

HauansHbie dTansl
OPraHU4YeCKOM 3BOJIIOIUU

31

DBOJIOIUS DYKapUOT

32

OCHOBHBIE 3TaNbI 9BOJIIOIIN N
PacTUTEIEHOTO MUDA.
[TpakTrueckas pabota
«3ydyenune ocobeHHOCTEH
CTPOCHUS PACTCHUHN Pa3HBIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3TaIIbI 9BOJOIHNHA
JKUBOTHOI'O MHpa

34

DBOJIIOLMS )KUBOTHBIX.
[IpakTuyeckas pabora
«M3y4yeHne ocobeHHOCTEN
CTPOCHHS TTO3BOHOYHBIX

0.5




KHUBOTHBIX»

35

PasButue xu3au Ha 3eMiie 10
9paM " nnepuoaam

36

MaccoBbie BEIMUpPAHHS —
9KOJIOTHYECKHE KPU3HUCHI
MPOILLIOTO

37

CoBpeMeHHBIN IKOJTOTUIECKUM
KpPHU3HC, €T0 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OPTaHUYECKOTO MPOIILIOTO

39

OCHOBHBIE CHCTEMaTHUECKIE
T'pyHIibl OpTaHU3MOB

40

AHTpOIOJIOTHS — HayKa O
YeJI0BEKe

41

Passurtue npeacrasieHuit o
IIPOUCXO0XKICHUH YETIOBEKA

42

MecTo yenoBeka B CHCTEME
OpPraHMYeCcKOro MHpa.
JlaGoparopHas paboTa
«M3ydyeHne ocobeHHOCTEH
CTPOCHUS CKelleTa YellOBeKa,
CBSI3aHHBIX C
TPSMOXOKICHAEM)

0.5

43

JBrKy1ye cuibl
AHTPOIIOTEHE3A

44

CooTHolIEHHE
OHOJIOrNYECKUX U
COITMATBHBIX (haKTOPOB B




AHTPOIIOTCHE3C

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHE3a

46

[TaneoreneTnka u
[MaJeoreHOMHUKa

47

DBOJIIOLUS COBPEMEHHOTO
9eJI0BeKa

48

YenoBeueckue pachl.
[IpakTuyeckas pabora
«3ydyeHue 3K0JI0rM4ecKux
ajjanTanui 4esIoBeKay

0.5

49

MexXaucuIInHapHBIC
METO/Ibl aHTPOIIOJIOTUU

50

3apoxacHUE U pa3BUTHE
SKOJIOTUHI

51

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yyeHune meTo10B
AKOJIOTUYECKHUX
HUCCIIEJOBAHUN»

0.5

52

3HaYeHNUE IKOJIOTUIECKAX
3HAHUHU 1)1 4eJIOBEKA

53

Dkonorudeckue GpakTopsl

54

AOluoTtudeckue (HaKTopsl.
CBeT KakK 3KOJIOTHYECKHUI
daktop. JJaboparopHas
pabota «BrisiBieHue
MPUCTIOCOOICHHI OpraHN3MOB

0.5




K BJIMSHHIO CBETa»

55

AbuoTtnueckue GpakTopsl.
Temneparypa kax
IKOJIOTUYECKUH (aKTOp.
JlaGopaTtopHnast pabota
«BpIsBIEHUE
MIPUCTIOCOOJICHUI OPTaHI3MOB
K BIUSTHUIO TEMIIEPaTypbD»

0.5

56

AlGuotnyeckue GpakTopsbl.
BnaxnocTs kak
9KOJIOTUYECKHUH (PaKTop.
JlaGopaTopHnas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH paCTeHH U3
pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenapbl oOuTaHusl OPraHu3MOB

58

buonoruueckue PUTMBI

59

JKuznennsie hopmbl
OpraHu3MOB

60

BuoTtnueckue akropsl

61

3HaueHrue OMOTHYECKUX
B3aMOJIENCTBUN IS
CYLIECTBOBAHUs OPraHU3MOB B
cpene OOuTaHHs

62

OKOJIOTHYECKUE
XapPaKTEPUCTUKH TTOMYJISIIIH

63

OCHOBHBIE TOKA3aTEN
HOHy.]'ISIIII/II/IZ YHUCJIICHHOCTD,




MJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTypa

OCHOBHBIE TOKA3aTEN
TIOITYJISIIIAH: POKIAEMOCTb,

64 MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU

65 DKoJIOruueckasi CTpyKTypa
MO JISIIIAH

66 JluHamuka nomyJisiuuy u eé
PETyIISIIHS
Kpussle pocta yncieHHOCTH

67 nomyssinuu. Kpusele
BbDKUBAHUS
DKOJIOTHYECKasl HUIIIA BAA.

63 JlabGopaTtopHnast pabota
«IIpucrnocobeHust CeMsH 0.5
pacTeHUM K pacCeJICHUIO»

69 Bun xak cucrema nonynsuun
70 3aKOHOMEPHOCTH MOBEJCHUS 1
MUTpAlA JKUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB —
OuoLEeHO03

7 DKocucTemMa Kak OTKPbITas
cucreMa

7 KpyroBopot BeniecTs u noTok
SHEPTUH B IKOCHUCTEME

74 OcHOBHbIE TIOKA3aTENN

9KOCHCTCMBI




75

DKOJIOTHYECKUE TTUPAMUIBI

76

W3meHneHus coollecTs —
CYKIIECCUU

77

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI 03P U PEK.
DKOCUCTEMBI MOpEN U
OKEaHOB

78

[IpupoHbIE 5KOCUCTEMBI.
DKOCHUCTEMBI TyHJIP, JIECOB,
CTENEH, TyCThIHDb

79

AHTpOHOI‘eHHI)IC 9KOCHUCTEMbI

80

YpboskocucTemsl.
[IpakTuyeckas padora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
dbopMUpOBaHUS OCHOBHBIX
B3aMMOJICUCTBUN OPraHU3MOB
B DKOCHCTEMaX

82

MexaHu3MEbI BO3ACHCTBUA
3arps3HEHUN pa3HBIX THUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
HOHyJISII_[I/IOHHOM nu
O9KOCUCTEMHOM YPOBHSIX

83

buochepa —
oOmiernnaneTapHas 000104Ka
3emnn




VYuenne B. U. Bepnaackoro o

84 ouocdepe

25 3aKOHOMEPHOCTH
CylLIeCTBOBaHHS OHOCHEpHI

26 KpyroBopotsl BemiecTs u
OMOTe0XUMHUYECKUE LIUKIIbI

27 30HaNBHOCTH OUOCHEPHI.
OcHoBHbIE OMOMBI CyIIIN

88 YcroitunBocTh 6Hochepsl

29 DKosornyeckue Kpu3uchl 1 ux
NPUYHHBI

90 BoszeiicTBue yenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE BO3JIEHCTBUE

91 Ha PACTUTEJIbHBIN U
JKUBOTHBIN MU

92 OxpaHa npupos
OCHOBHBIE IPUHLIUIIBI

93 YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA U TIPUPOJIBI
PanmonansHoe

94 IPUPOAONOIH30BAHUE U
COXpaHEeHHE OMOJIOTHIECKOTO
pazHooOpa3us 3emin
O06o011eHne 1o Teme

95 «MukposBosronus u e€
pe3yabTaThD»

96 O0001IEeHE 110 TEME




«Maxkpo3Bosronus u eé
pe3ynbTaThD

97

O00011IeHE IO TEME
«IIpoucxokIeHHE U pa3BUTHE
JKA3HU Ha 3eMIIe»

98

O0001IEeHME 110 TEME
«IIpoucxoxaeHue 4eIoBeKa —
AHTPOIIOTEHE3)

99

O0001IeHE 10 TEME
«IKOJIOTHS — HayKa O
B3aMMOOTHOIIEHUIX
OpPTaHU3MOB»

100

O0001IeHE 110 TEME
«OpraHu3msl U cpejia
oOuTaHusy

101

O00011IeHIE TIO TEME
«DKOJIOTHUS BUIOB U
OIS

102

Ob6o061u1eHne 1o TeMe
«buocdepa — rmodanbHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5







ITPOBEPAEMBIE HA ET'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHNH KU3HEHHO Ba)KHBIX COLUATbHO-3THYECKUX, SKOHOMHUECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B PELLIEHUH BOIPOCOB
paIoHaIBHOTO MIPUPOIONIONB30BaHus, B POPMUPOBAHUHN IIEHHOCTHOTO
OTHOIIICHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOC)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUU

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAax HAy4HOTO
MO3HAHMSA, UCIIOJIB3YyEMBIX B OHMOJOTMYECKHUX MCCIICAOBAHUAX KHBBIX
O0OBEKTOB M 3KOCHUCTEM (ONHUCaHHE, HW3MEpPEHUE, IPOBEACHUE
HaOI0IeHUH); cI0cOoO0aMu BBISABICHHS M OIIGHKH aHTPOIOTI€HHBIX
U3MEHEHHH B IIPUPOJIE.

VYMeHne BBIJIBUT'aTb T'UIIOTE3bI, MPOBEPATH HX SKCIICPHUMCHTAJIbHBIMU
cpenctBaMu, (GOpPMYIHpPYys L€Jb HCCIECIOBAHUS, aHAJIU3UPOBATH
MIOJIyYeHHBIE PE3YJIbTAThI U J1EJ1aTh BHIBOJIBI.

BeisBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYHHAMH,
00BsICHEHUE TIOJYYEHHBIX PE3yJbTaTOB U (OPMYJINPOBAHNE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHSITI/Ifl, TGOpI/II;'I " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHMOJOTMYECKMX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOJIOTMYEeCKHE TEPMUHBI U TIOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METabOIM3M, TOMEOCTa3, KJICTOUYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JTUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOU3BE/ICHHUE, HaCJIEJCTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornueckre Teopuu: KierouHas Tteopus 1. IlIBamHa, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOrO MMMyHHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apogsiieBoro cxonactsa K. Bbapa, sBomronmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIIOLMHU, TEOPUS




antporiorere3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cyxkauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKICHUS
KylIbTypHbIX pacreHuid, ydyenue A.H. CesepuoBa 0 nyrax u
HaIpaBlieHUsAX 3BoMoMH, yuenue B.W. Bepuackoro — o Ouocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PacIleIICHUs
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHHs mpusHakoB [. Mennens;
CLICTUIEHHOI'O HACJIEIOBaHUSl INPU3HAKOB W HApyIIECHUs CLEIUICHUsS
reHoB T. MopraHa; TOMOJIOTHYECKUX PSJ0B B HACJIEIACTBEHHOM
m3MenunBocty H.M. BaBunoBa; reHernueckoro paBHoBecHs [Ix.
Xapmu u  B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, . Miomepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npaswia (MuHuMmymMma lO. JIubuxa, sKoJI0rMuecKor mUpaMuibl YHUCE,
OroMacChl U SHEPTUH);

runote3bl (koarnepBaTHoii A.M. Omapuna, mepBuuHOro OynboHa JIXK.

Xomnneitaa, mukpocgep C. Dokca, pudo3uma T. Uek)

Vmenue peuiaTtb IMONCKOBBLIC OMOJIOTUYECKHE 3aJa4yl, BBIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIENYEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, npoueccamMm W ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NOJIYUYCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pPa3HbIX TUIIOB
HaCJICAOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCIICCTB U SOHCPI'UU B 9KOCUCTCMAX (HGHI/I IIUTaHuA, IIUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMSMU: OPTraHOMJOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu H
CHCTeMaMHM OpraHOB y pAacTeHUH, JKUBOTHBIX M YEJIOBEKa; MEXIy
sTamaMy OOMEHa BEIIECTB; ATAalaMU KJICTOYHOTO IHKJA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOUTaHMS,
NpOLIECCAMU  DBOJIIOLUM;  JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHue BT CYIIECTBEHHBIC TPU3HAKHU:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OJTHOKJIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHHS OPraHoB U CHUCTEM OpPraHOB PpaCTEHHIA,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHHOCTH, TIPOTEKAIOIITNX

B OpraHu3sMax paCTeHHﬁ, JKHUBOTHBIX M 4YCJIOBCKA, OHOJIOTUYECKUX




mpoueccoB: oOMeHa BewlecTB  (MeTabonus3M), uHGOpMaUUU U
NpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTO U TeTEPOTPOPHOTO
TUIIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
raMeToreHesa, 5SMOpuoreHesa, HNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHes3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTaOWIM3HPYIOLIEr0o, JBUXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4YEeCKOr0 M CHUMIATPHUECKOro
BUJI000pa30BaHusl; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOIMHM Ha TeHO(OH
TOMYJISAUK; TMPUCIIOCOOJICHHOCTH OpraHU3MOB K cpefe OOHUTaHus,
4YepelOBaHNs HANpPaBICHUM D3BOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H

IMOTOKA SHEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK NPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH IMPOLECCOB OOMEHA BEIECTB M MPEBpAILEHUS] SHEPTHH B
KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Meio03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpele OOWTaHUs, BIUSHHS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B IKOCHCTEMAaX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB W NPEBPAIICHUS SHEPTUH B

ouochepe

YMenue UCII0JIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUIsS JIOKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPYII; B3aMMOCBA3H
OPraHM3MOB W cpenbl OOWTAaHMS; EIWHCTBA YEJOBEYECKHX pac;
HE00XOIMMOCTH 3JI0pPOBOT0 00pa3a *KHU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IIPUPOABI H

YeJI0BCUCCTBA

YMeHHEe KpUTHYECKH OIEHHWBAaTh HMH(POPMAIMIO OHOJOTHYECKOTO
coJIepKaHUs; MHTEPIPETUPOBATH ITUUYECKHE AaCIEKThI COBPEMEHHBIX
HCCIIeTOBAHUM B OuoJoruy, MEIHIINHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYECCKHUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

buonorus kak HayKa. JKuBbie CHCTEMEI U BX HN3YUCHUC

1.1

CoBpemeHHass OuoJjorusi — KOMIUIEKCHass Hayka. bHoJoruyeckue Haykd u
u3ydaemble MMHU mpobiembl. DyHJaMEHTalbHblE, MPUKIAJHBIE M IOMCKOBBIC
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHne OWONIOTMH B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
IIPAKTUYECKON JEATECIIBHOCTH YEJIOBEKa: MEIMIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

XKusble cuctembl Kak mpeameT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAECHUE, Pa3APaAKUMOCTh, I3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alliy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIMH, MOMYJISIUHUOHHO-BU0BOI, 3KOCUCTEMHBIN
(OmoreonieHoTnueckuit), O6uocdepusiit. I[Iporecchl, MpPOUCXOAANIME B KHUBBIX
cucremax. OCHOBHbIE MPHU3HAKH KUBOTO. JKu3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepun

1.3

Mertoabl Ouonornyeckoit Hayku. HaOmroneHnue, u3MepeHHe, 3KCIEPUMEHT,
cucteMarm3anus, MetaaHanmi. IloHaTme o 3aBHCHMOII W HE3aBHUCHUMOH
nepemeHHou. [lnmanupoBanue skcnepumenTa. [loctaHOBKa M IpoBepKa TUIIOTES.
HyneBast runore3a. Ilonsrtue BbBIOOpKM M €€ AOCTOBEpHOCTh. Pa3zbpoc B
Ouosiorndyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[IpynuuHbl HMCKaKeHUs pe3yJIbTaTOB HKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO

TECTA

Knerka kak Ononorudeckas cCuCTeMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €IUHHIA XUBOTO. VICTOPHUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
Inetinen, P. Bupxos). OcHOBHBIE MOJ0KEHHS] COBPEMEHHOW KJIETOYHOU TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHH: MUKPOCKOIIUSA, XpoMarorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHraIbLHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIICTOK

2.2

XUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOdJIEMEHThL. Bona u

e€ poib Kak PacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,




TEIUIOperyisauud. MuHepaabHble BEIEeCTBAa KIETKHU, UX OHOJOrHYecKasl poJib.
Posnb kKaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJIKOB.
Crpyktypsl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBs3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccudukanus 6enko. buonornueckue QyHKIUN OSIKOB.
VYranesonbl. MoHOcaxapuipl, AMCaxapupl, OJUTOCaXxapuabl U IOJHCAXapUIBL.
O6mwmii mmaH CTpoeHus W (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMHU YTIEBOJOB.

Jlunuasl. T'uppodunbHO-rHapodoOHBIe cBolicTBa. Knaccudukanus Iunumos.
Tpurmuuepuasl, Qochonunuasl, BockH, cTepouabl. buonormdeckue QyHKIUN
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJIYITPOHULIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [lpuniun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupaib. MecTtoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Bune PHK. @ynkuun PHK B knetke.

Crpoenune wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYHUKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JJHK.

CrpykrypHas OHWOJOTHS: OHOXUMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tunsel  KJIETOK: JyKapuoTHYecKass U  Ipokapuotrhueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue MpoKapuoOTHYECKON KieTku. KierouHas cTreHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib MPOKapUOT B OMOIIEHO3AX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapUOTHUECKOW kieTku. [lmazmatudeckas
MeMOpaHa (ruazmanemma). CTpyKTypa miazMatudeckoil MmemOpansl. TpaHcropt
BELIECTB uepe3 IUIa3MaTH4YecKyl0 MeMOpaHy: maccuBHbI  (nuddysus,
obneruénHas muddy3us), aKTUBHbIM (NEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
tparcrnopt). IlomympoHuniaemoct MeMOpaHbl. Pabora HaTpuii-KanueBoro
Hacoca. DHJOIMTO3: MUHOLUMTO3, (arouuTo3. Dk3omuTo3. KilerouHas creHka.
CrpykTypa v QyHKIIUU KJIETOUHON CTEHKHU PACTEHUH, TPUOOB.

Huronnaszma. [urozons. Llutockener. JIBwkeHue uuroruiazMbel. OpraHoOUabI
kieTkd. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: HHAOIUIa3MAaTHYeCKas CeTh
(BIIC), anmapat I'onbakH, TU30COMBI, UX CTpoeHHE W (PYHKIMU. B3ammMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanynsipHbIi) SHAOIUIaA3MAaTHYECKU peTUKyiayM. CekperopHas QYHKIUS
annapata ['onpmxu. TpaHcmopT BewecTB B KIETKE. Bakyoiaum pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHPUH, IJIACTUIbI.

Crpoenue W (pyHKIMH MUTOXOHApPUN W macTul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranownabl kinetku CTpoeHue uU  (QYHKIMM HEMEMOpaHHBIX
OpraHouJioB KkjeTku. Pubocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Mukpotpy6ouku. Knerounsrii unentp. CTpoeHHe | JBWKEHHE KIYTUKOB U
pecHnueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIIb.

Snpo. ObGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIMIKA, UX CTPOECHUE U
byHkuuu. SnepHblii OeMKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pACHOJIOXKEHHE
XpoMOcOoM B HHTep(Da3HOM sape. benku xpomaTuHa — THCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMuISIvS. M JUCCUMUIISALIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YUacTue KUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecredeHne KiIeTku: mpeBpamenne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KIETOYHOTO
Metabonusma. DepMeHTHI, MX CTPOCHHE, CBOICTBA M MEXaHH3M JEUCTBUA.
Kodepmentsl. Otnnuuns GpepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHL. 3aBHCUMOCTH CKOPOCTH (DepMEHTAaTHBHBIX
peaKiuii 0T Pa3IUYHBIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BemlecTB B kieTke. PotocuHte3. Poinb
XJIOPOIIacTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas (asbl.
[TpoxykTuBHOCTH (oTOCHHTE3a. BnmsHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue (POTOCUHTE3A.

XemocunTte3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, Kejae300aKTepuu, cepoOaKTEPHH, BOJOPOAHBIC OAKTEpUH. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Bunael Opoxenus. [IpogykTel OpoxeHus U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl HEPreTHuecKoro odmeHa. IloAroToBUTENHHBIN
sTan. [ MMKonImu3 — 0ECKUCIOPOIHOE PACHIETIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poilb MUTOXOHApPUN B
nporeccax OHMOJIOrMYECKOro OKHCJICHUS. [Muknnueckue pEaKIny.

OxucnutensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’spoOHOro Myt oOMeHa




BELIECTB Nepes aHadpoOHbIM. D(H(PEKTUBHOCTH IHEPreTUUECKOT0 0OMeHa

2.5

Peakuun maTpuyHOro cuHTe3a. [IpMHIMI KOMIIIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON nHpopMmanun. ['eneTnueckuit
KoJ, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. Ilpuniumnst
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIEIIBHOCTh, ACHMMETPUUHOCTD.
Tpancmsiiuss u e€ sranbl. Yuactue tpancnoptHsix PHK B OmocuHTese Oenka.
VYcnoust OmocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuszanus reHomMa y IIpoKapuoT U 3yKapHuoT. Perynsanus akTUBHOCTH I'€HOB y
npokapuot. ['mnore3a omepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIil roMeocTas.

Bupycel — Hekierounsle (OpMBI JKU3HM M OOIUraTHele mapasutbl. CTpoeHue
MPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHbie 3aboneBanus udenoBeka, xKuUBOTHBIX, pactenuid. CIIN/, COVID-19,

CoMaJIbHBIC U MCAUITNHCKHUEC HpO6JIeMI)I

2.6

Knerounsii mmkn, ero mepuonbl W perymsius. HWurtepdaza u  MuUTO3.
OcobeHHOCTH TPOIECCOB, MpOoTeKamux B UHTepdasze. IloaroroBka KIETKH K
nenenuto.  IIpecunrernyeckuii  (MOCTMUTOTHYECKHI), CHHTETUYECKUN H
MOCTCUHTETUYECKHM (TPEeMUTOTHUECKHIT) IEpUOAbl HHTEP(ha3bI.

Marpuunsiii  cunte3 JIHK — permmukanus. IlpuHnunsr permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. J[uriowmHbeli u
rarionIHbIi - Habopel XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

[enenne knerkn — Muto3. Craguum MHUTO3a U INPOUCXOSIINE B HUX IPOLIECCHI.
Tuner mMuroza. KapuokuHe3 M nMTOKHMHE3. bHOJIOrMdeckoe 3HAYEHUE MHUTO34.
Perynsuus MutoTHdeckoro nukia kiaeTku. [Iporpammupyemas kietodHasi rudesnsb
— aromnTo3.

cDyHKI_II/IOHa.J'IbHa_SI I'CHOMHKA

OpFaHI/ISM Kak OMOJIOTHYECKas CUCTEMa

3.1

OOHOKIETOYHEIE, KOJOHMAJIbHEIE, MHOT'OKJIETOYHEIS OpraHu3Mbl n
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMBbI Pa3MHOKEHHUSI OpPraHU3MOB: Oecrojoe (BKJIIOYasi BETEeTaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHUE, CHOPYJISIHUS,
dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [1onoBsie KieTKH, Wik rameTel. Meiio3. Ctaguu Meitosa.

IToBenenne xpomocoM B Meirose. Kpoccunrosep. bruonorudeckuii cmMpIci Meio3a




1 IIOJIOBOTO Iporecca. Meno3 U ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiueBoe pazButue. ['ameroreHes y XUBOTHBIX. lloyoBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 M OOIEHE3.
CtpoeHue mnonoBbIX KiIeToK. OmIogoTBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOJIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.
WupuBuayanbHOe pa3BUTHME oOpraHusmMoB (oHToreHes3). Craaunm sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). Jpoodaenue. Tumsl apobnenus. OcoGeHHOCTH
JpoOJIeHUs] MJICKOIUTAIONIMX. 3apoJbIIIeBble JUCTKU (racTpyJisinus). 3akiagka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB. B3auMHOE BIMSHME 4YacTel
pa3BHBAIOLIETOCS 3apofpblma (IMOpHUOHANbHAs WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHATBPHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’Karolei
cpeapl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronanbHbIi nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHONOrMYeckoe 3HAYE€HUE NPSAMOrO M HENPSIMOrO Pa3sBUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHbIX. DakTOpbl peryisuuu
pocTa KHMBOTHBIX M 4enoBeka. CTaguM NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4esoBeKa. [leprnonpl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu passButue pacteHuil. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM IMKJIe pacreHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHE M Pa3BUTUE PACTUTENIBHBIX
opranu3moB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue U

pa3BuUTHE ceMeHH. MeXaHU3Mbl PeryJisliid OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHHUA W  PAa3BUTHUA TCHCTUKM KdK HAYKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL [ OMOIIOTMYHBIE XPpOMOCOMEI, aJlJICJIbHBIC
I'CHBI, AJbTCPHATHUBHBLIC TPU3HAKH, HOMI/IHaHTHHf/'I n peL[eCCPIBHBIfI IIpU3HAK,
romMo3urora, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (bCHOTI/IH.
OcCHOBHEBIE MCTOABI T'CHCTUKU: FI/I6pI/II[0HOFI/I‘{eCKI/II71, HHTOHOFI/I‘ICCKI/Iﬁ,

MOJIEKYJIAPHO-T€HETUYECKU I

33

Momnorubpuanoe ckpemuBanue. [lepBorit 3axkoH MeHenst — 3aKoH e TMHO00pa3ust
rHOpUIOB TEpPBOTO TMOKOoJeHHsA. llpaBmio nomMuHUpoBaHHA. BTopol 3akoH
Menzaens — 3aKOH pacUICIUIEHUs IPU3HAKOB. llUTOiOrMueckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ uoTe3a YucTOTH raMer.

AHanu3upyroiiee ckpemuBaHue. IIpomexyTouHbld XapakTep HACIIEeIOBaHUA.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JTIOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

HaCJICOO0BaHUA IIPHU3HAKOB. I_[I/ITOHOFI/I‘IGCKI/IG OCHOBBI I[I/II"I/I6pI/I,Z[HOl" (¢}




CKpEILIMBaHHUS.
CuennieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoOe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpeneieHHs] 1oja. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEPOraMeTHBIM Moj. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacienoBaHue IpPU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAENHCTBUE HEAJUIEIbHBIX T'E€HOB.

KommemenrapHocts. Onuctas. [lonumepus
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BzaumoneiicTBue renotuna u cpeasl npu GpopmupoBanun peHoruna. M3MeHUYMBOCTh
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHA U HACJICJICTBEHHAS.

MomudukaimonHass ~ W3MEHYMBOCTh.  Pomb  cpegpl B (hOopMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHIUBOCTH. Hopma peakiiuy npusHaka. BapranmoHHbIH psi
u BapuamonHas kpuBas (B. Horanncen). CsoiictBa MOIU(HUKAIIMOHHON
HM3MEHYUBOCTH.

I'enoTunmueckas n3MeHINBOCTL. CBOMCTBA T€HOTUIINYECKON M3MEHYMBOCTHA. BHUIABI
TeHOTUITMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOnHaTMBHAasT W3MEHYMBOCTh. Melo3 ©  TOJIOBOW TIPOIlECC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTU. P0OIh KOMOMHATHUBHON M3MEHUHMBOCTH B CO3JaHUU
TEHETHIECKOTO Pa3HOOOpa3Hs B Mpe/esiaX OAHOTO BUJIA.

MyTtaimonHasi UI3MEHUYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M WHIYLHUPOBAHHBIC MYyTallMu. SlnepHble M IUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE | MOJIOBBIC MyTaIuu. [[prauHbBl BOSHUKHOBEHHUST MYTaIlHA.
Mytarensl ¥ HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MIOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHX PSIIOB B HacleACTBeHHON n3meHunBocT (H.H.

BaBI/IJ'IOB). BHeH,Z[CpHaH HN3MCEHYHBOCTD U HACJICACTBCHHOCTD

3.5

Kapuotun 4enoseka. MexayHaponHas MNOporpaMMa HMCCIEIOBAaHUSA TIe€HOMaA
yejgoBeka. MeTonbl  HM3y4Y€HUS TEHETUKU  YeJIOBEeKa: T'€HEeaJOrMYecKuid,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKU, MOMYJISIUMOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-T€HETUUECKUI. CoBpeMeHHOE onpeerneHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[11P-anamu3a. HacnencrBeHHple  3a0oiieBaHHMS  d4ejloBeKa. [ €HHbIE U
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnun c HACJIEICTBEHHOU
MPeIPacloI0KEHHOCThIO. 3HaYECHUE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILIEHUU

U JIEYEHNH T'eHETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukanus u cenekius. 3apoxKaCHNE CeJIEKIUU U foMecTrkanun. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOTOO0Opa3usi KyJIBTYPHBIX PACTCHUM.
Posnb cenexkiuu B co3naHuM COPTOB PaCTEHHM U MOpOJ KUBOTHBIX. CopT, mopoaa,
ITAaMM. 3aKOH T'OMOJIOTMYECKHMX PAIOB B HacjiencTBEHHOW u3MeHunBoctd H.U.
BasuiioBa, ero 3naueHue 115t CENEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHANBUAYANbHBIA.  ODTambl ~ KOMOMHAallMOHHOW  cenekiuu.  VcmbiTaHue
pou3BoauTeNied Mo MOTOMCTBY. OTOOp MO TEHOTHUIy C IMOMOIIBIO OLEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 0 I'eHOTHITy ¢ omolikko aHanusa JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKU MyTareHe3 KakK WCTOYHUK MyTalud y KyJIbTypHBIX GopM
opranu3MoB. Mcronb3oBaHHE TEHOMHOIO DPEJAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 TosmydeHust HCXOHOTO MaTepuaia ISl CeJIeKIIHH.
[Tonyyenne mnonuruionoB. BHyTpuBHIoBas rulpuauszaiysa. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpeuvBaHWe, WK ayTOPUIUHT.
I'ereposuc n ero npuuunbl. Mcnonb3oBaHue rerepo3uca B ceiekimu. OTaanéHHas
ruopum3anyst.  [Ipeomonenne OecTuUTOusT MEXBHIOBBIX THOPHUAOB. JloCTHXKEHUS

CCIICKIIMHN paCTCHI/Iﬁ U JKNBOTHBIX

3.7

OOBEKTBI, UCIIOTB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHM3MBl, HUX  XapakTepUCTHKa. TpagulIUOHHAs  OHOTEXHOJIOTHS:
xjeOoneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTUYECKUX TEXHOJOTHIA.
[TpomsBoacTBo  Oenka, AMHHOKHCIOT ¥ BUTaMHHOB.  lckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIMSA SAHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHAsi W Te€HHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOuHanTHeix JIHK. JlocTmkeHus © TEpCIEKTHBBI
XpOMOCOMHOW M T€HHOHM HWH)XeHepuu. MenuinuHckue OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KISTOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKOro Mupa

4.1

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHass  cucTeMa
opranuyeckoro Mwupa. llpunHnunel knaccuduxanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS M JKU3HEAEATENIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OTHOKJIETOYHbIE I'PUObI, OJHOKJIETOUYHbIE BOIOPOCIH, APYTHe
poTUcThl. KOJOHMABHBIE OpraHnu3Mbl. [[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUuTa Y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3I[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel




4.2

MHOrokjeTouHble pacTeHus. B3auMOCBs3b YacTE€d MHOTOKJIETOYHOT'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOro opraHuizma. Opranusm
Kak eamHoe unenoe. TkaHu pacteHuid. TUIBl  pacTUTENbHBIX  TKAHEH:
oOpa3oBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobeHHoCcTH CTpOCHMS, PYHKIIMNA U PACTIONOKCHHS TKAHEH B OpraHax pacTeHHI

4.3

BereraTtuBHbIe M r€HEpAaTUBHBIC OpPraHbl pacTeHUil. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactuu. llorjoimieHue BOABI, YIJIEKUCIOTO ra3a W MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. uddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpaHcnopTHbIE CHUCTEMBI pacTeHuid. Beigenenue y pacteHuid. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kytukyna. CpeacrBa macCMBHOM M XUMHYECKON
3amuThl. OUTOHLIUIBL.

PazapaxxuMocTs M peryisiius y OpraHu3smMoB. Pa3zapakMMocTb W peryysuus y

MHOTOKJICTOYHBIX paCTeHI/II\/'I. PocTtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOrOKJIETOUHbIE ~ KMBOTHBIE. B3anMMoOCBS3b  4acTe€ll  MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U yeIOBEKa. THIIbI
JKUBOTHBIX TKAaHEH: JIMUTENHAIbHAsA, COCIAUHUTEIbHAS, MBbILIEYHAs, HEPBHAs.
OcoOenHoctu cTpoeHMs, (YHKIMH U pacHoOJIOKEHUsS TKaHEed B OpraHax

JKHUBOTHBIX U YC€JIOBCKaA

4.6

Oprassl U CHCTEMBI OPTraHOB XUBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeJleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHyTpeHHUI ckeneT. CTpOeHUE M TUIIBI COEAUHEHUS
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX >KMBOTHBIX. Ilurtanme »xuBoTHbIX. IluTanue
[I03BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHOe npixaHue. XKabepHoe u
JIEFOYHOE JIbIXaHHUE.

JIpIXaHWe TO3BOHOYHBIX YUBOTHBIX. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
NETKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHasl cucTtema yesnoBeka. MexaHusm
BEHTWIILIMM JIETKMX Yy NOTUI W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
OpraHu3moB. TpaHCIOPT BEIIECTB y XHUBOTHbIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHUBOTHBIX.  Kpyru
KpOBOOOpalieH!sl. OJBOJIOIMOHHBIE YCJIOKHEHUS CTPOEHUS KPOBEHOCHOMU
CHUCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. Bblienenue y opraHuzMoB. Boiienenue y
KUBOTHBIX. COKpaTUTENbHbIE BaKyonu. Opransl BeijesneHus. CBs3b IOJIOCTHU TENA
C KPOBEHOCHOM M BBIJIEIUTEIBHON cHCTEeMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBbI H HX

IIPOU3BO/IHBIE.




PaznpaxuMocTh U peryisius y OpraHu3MoB. Pa3apakuMocTs y OTHOKJIETOYHBIX
opranu3moB. Takcuchel. PazapaXXMMOCTh W PpEeryisiius y MHOTOKJIETOYHBIX
pactenuil. PoctoBble BelecTBa U MX 3HaUEHUE.

HepBHas cuctema u pediekTopHas peryisius Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cuctema u €€ oTAemnsl. DBOTIONNOHHOE YCI0KHEHHE CTPOSHHUS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

Pa3zpaGoTka anroputMoB M mporpamm uis 3PQPEeKTUBHON (PYyHKIMOHAIBHOM
aHHOTAllMM  TEHOMOB,  TPAaHCKPUNTOMOB,  IIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas payra. be3ycioBHele U yCIIOBHBIE
peduekcel. ['ymopanbHast peryisuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl S9HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHAOKPUHHOM cucTeM. ['unoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycioBHbIe U YCIOBHBIE peIeKCh

5.2

3ammra opranu3ma oT OosiesHed. IMmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NPHOOPETEHHBIN crenuduyecKuii
UMMYHHUTET. Teopusi KIOHalNbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.bepner, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpoBeHocHast cucrema u e€ opranbl. Cepiile, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

Hpixanue yenoseka. Juddysus ra3oB yepe3 MoBepXHOCTh KIETKH. JlpIxaTeapHas
cucTteMa 4eyioBeka. JlpIxarenbHas MOBEPXHOCTb. Perynsiust  abIxaHusl.

JlprxarenbHble 00BEMBI

5.5

HI/IH_IeBapI/ITeJIbHaH CUCTEMaA YCJIOBCKaA. OTIICHLI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/IIJ_IeBapI/ITCJ'ILHBIe KCIIC3hbI. BHYTpI/IHOHOCTHOG u BHYTPHKIICTOYHOC

MUIIEBApEHNE

5.6

[TokpoBel M ux mnpousBojHblie. Opransl BbiaenaeHus. [louku. CrtpoeHue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenuss 1 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeiAeneHus. OOpa3zoBaHre MOYH y YeTOBEKa

5.7

I[BI/I)KCHI/IG yeJIoBeKa: MblIeuHas cucteMa. CKeJeTHBIC MBIIINObLI 1 HUX pa60Ta.

CtpoeHue U TUIBI COEAMHEHUS] KOCTEN

Teopust 3Bomtonnu. Pazputue xu3Hu Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y. [apBuna. IIpennocbuiku — BO3HUKHOBEHHS

JdapBUHHU3MA. KuszHe n Hay4dHas ACATCIbHOCTDb 4. Z[apBI/IHa.




JBwxymme cuibl oo BUaoB 1o Y. JlapBuHy (BhICOKass MHTEHCUBHOCTH
pPa3MHOXKEHUSI OpPTaHMW3MOB, HACJICJCTBEHHAs W3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckor teopuu Bommonuu (CTD). HelitpanbHas Teopus
sBomtoid. COBpEeMEHHasi DBOJIIOIIMOHHAST OMOJOTHsA. 3HAYEHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas enuHuua 3BooLMH. COBPEMEHHBIE METObI
OLIEHKM T'eHETUYECKOTO pa3sHOOOpa3ust M CTPYKTYphl mnomymisauuid. M3meHenue
reHoQOoHAa MOIMYJALIUM KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (HAKTOPBI  (IBIDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHAlNpaBJIEHHblE HW3MEHEHMs 4acToT aieneil B momynauusx. OQQexT
OCHOBATEJIA. Murpanuu. N3onsauns MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBEHHAas ), OrMosoruueckas (pernpoayKTUBHAs).

EcrectBennblii orOop — HampaBistomuid  Qgaxktop sBomonuH.  DopMmel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYILMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAOIIUN
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE  MpHUCIIOCOONCHMH Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum W CTpyKTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpO3BOJIONMH. M3omsamus — kmoueBoil (aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaHMS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOWIU3AIIHS,
ruOpuan3anys). JmuTenbHOCTh SBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B pa3pabOTKe HAyYHBIX METOJIOB COXpPAaHEHMS
O6ropazHooOpazusi. MUKpPOIBOIIONUS W KOIBOJIIOIHUS IMAPA3UTOB M UX XO3SCB.
Mexanu3mbl HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc HeH

6.3

MeToapl U3ydeHHss Makpo3BOIrONuuU. [lajeoHTONOrHYecKne METOAbl M3ydeHUs
sBomonuu. [lepexonusie Gopmbl 1 PUIIOreHETHUECKHE PSAAbl OPTraHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBonronuu. CpaBHenne (Giopsl U GayHb
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckue obdimactu 3emin. BUabI-oHIEMUKA 1
PEIIUKTEI.

:‘)MGPI/IOHOFI/I‘ICCKI/IG u CpaBHI/ITeHBHO—MOp(I)OJ'IOI‘I/I‘ICCKI/Ie METOAbl H3YUCHUA




3BOJIFOIIUH. I'eneTnyeckne MexXaHU3MEI OBOJIOIIMHW OHTOI'CHE3a U IIOABJICHUSA
3BOJIOIIMOHHBIX HOBIIIECCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTraHBbI.
Pynumenrtapubple  opranbl M aTaBU3MbBL.  MOIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4unLle reHE. COBpeMeHHBIC MCTOABI IMOCTPOCHUA @HHOFCHCTH‘I@CKI/IX
JIEPEBbEB.

XPOMOCOMHBIE MYTAIlUU M SBOJIIOIHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBmiIa) ABOMONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnanrtuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUN

6.4

Hayunple rTHmoTe3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSAHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHWYecKol 3Bostouuu. llnanerapHas (Teosnoruueckas)
HBOJIOIMS. XHUMHMYECKas SBOJIOLUSA. AOHOT€HHBIH CHHTE3 OPraHHYeCcKuX
BemecTB M3 Heopranudeckux. Omeir C. Mumiepa u I'. IOpu. O6pazoBanue
nosmMepoB 3 MoHomepoB. KoanepsatHas rumnore3a A.M. Omapuna, runoresa
nepsuyHoro OymboHa JIx. XonnmeiiHa, reHermueckas rumote3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroapl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M aOCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosOrMUecKas 1Kasa: 0Hbl, Ipbl, HEPUOBL, TIOXU.

HavanpHble 3Tanel opranndeckoil 3Boitouud. [losiBieHne M 3BOJIIOIUS NEPBBIX
KJIeTOK. OBoyonuss Merabonu3Ma. BO3HMKHOBEHHME TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEepBBIX HA 3eMJie COOOIIECTB.
CrpomaronuTsl. I[IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOHMOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYycoB. llponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHuHe
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHHid. OCHOBHBIE apoMOp(O3bl
pactrenuii. Bpixon pactenuid Ha cymry. [losiBieHue CHOpPOBBIX pACTEHUU U
3aBoeBaHne uMmu cymd. CemeHHble pacteHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOrO Mupa. OcCHOBHBIE apoMoOp(o3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOpoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuil u pentuauil. IlporcxoxaeHne MIEKOMUTAONUX H




ntuil. [lpuamun xmodeBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emMJjie 1Mo 3paM U Mepuoiam: apxeu, NpoTepo3ou, Najleo30u,
Me3030M, KaiHO30H. OOmmas XapaKTEepUCTHKAa KJIMMaTa M TE€O0JOTHYECKHUX
nporieccoB. [losiBieHNE U paciBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAHHS — HKOJIOTMYECKHE KpHU3UCHl mnpouuioro. IlpuyuHbl u
CJIEACTBHUSI MACCOBBIX BbIMHUpaHHil. COBPEMEHHBIM IKOJOTHUECKUM KPU3HUC, €r0

0COOEHHOCTH

6.5

Paznenst u 3amaum  anTpomosiorun. Metonbl aHtpornonorud. CTaHOBJIEHUE
IIPEJICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. CoOBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMATHMUECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKUMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBejieHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0kKaeHre U KOMITIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOMN
CUCTEMBI.

JBmxyume cunbl ((akTopbl) aHTPOIOreHe3a: OMOJOTMYECKHe, COIHalIbHBIE.
CooTHolIeHrne OMOJIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
OCHOBHBIE CTaJIUM aHTPOIIOT€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UenoBek  ymenblil, TE€pBbIE  M3rOTOBJIEHUA oOpyaud  Tpyna. YenoBek
MPSIMOXOJSIIIIUNA W TEPBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. YemnoBek
reienb0eprekuii — o0l NpeoK HEaHIEepPTAIbCKOIO YeJIOBEKAa U YeJIOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BHUJ JIOJECH XOJIOAHOTO KIMMarTa.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 32 npenenamMmu AQpuku.

DBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHbBII 0OTOOp B MOIyJISALHUAX
yenoBeka. MyTanMoHHBINH nporecc U noaumopdusm. [lomynsaunoHHbIE BOJHBI,
npeiid renos, murpauus U «3pGeKT OCHOBATES» B MOMYJISALUAX COBPEMEHHOIO
YeJioBeKa.

Yenoseueckue pacel. Ilomstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpaslo-HerpoujHas  (PKBaTOpualbHas), MOHIOJOUAHAsS
(a3maTcko-aMepHuKaHCKas). Bpemss u myTu paccereHMsl uyeloBeKa MO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bnusaue reorpaduueckoit cpensl M Apeiida TeHOB Ha Mopdosioruio H

(hU3HOJIOTHIO YeTTOBEKA

OKOCHUCTEMEI U IMpUCYyIUE UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun 3xonoruu. CBsI3b 3KOJOTUH C IPYTUMHU HAYKaMU.
Metoner akonoruu. IloneBeie HaOMIOACHHUS. ODKCHEPUMEHTBI B  JKOJOTHU:
OpuUpoaHble U JabopaTopHble. MoaenupoBaHHE€ B 3SKOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIIECH CPeIbl: JTIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GakTopbl M 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxaums
JKOJOTHYECKUX (PaKkTOpoB: abWMOTHUECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOmume 3aKOHOMEPHOCTH JEHCTBHS dKonormdeckux ¢akropos. [Ipasmio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHocTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorndeckuii paxrop. JleiicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIb
pacTeHM M JKMBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUTHajbHas poJb CBETA.
DoTonepruoanu3Mm.

Temneparypa kak o3kosorudeckuil ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3msl. [loMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kojorumdeckwit  (aktop. IIpucmocoOmenust pacteHuit K
nmojJiep>kaHrio BogHOTO Oananca. Krnaccudukaius pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucmocobnenns >KUBOTHBIX K I3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OPraHMW3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
rnyOuHHAs  MOJANOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DPU3MKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOWTaHusd OpraHu3MoB. [IpucnocobieHusi opraHu3MoB K
KU3HU B pa3HbIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOINYHBIE
put™Mbl. ITpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUH
AKHU3HU.

Kuznennsie Gopmbl oprann3moB. [lonsTre o xusHeHHOU (hopme. KuzHeHHBIE
(bopMBl pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a KU3HU.

buotnyeckue QaxkTopbl. Bumbl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auUMoOJeicTBUs  (Tonuueckue, (opuueckue, ¢adbpuueckue). 3HaUeHUE
OMOTHYECKMX B3aUMOJICHCTBHI Ui CYNIECTBOBAHHUS OpraHHM3MOB B cpeje

oOWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssauuu. llomynsmus kak Ouosoruueckas

cucrema. Poib HEOTHOPOIHOCTH Cpelibl, (PU3UUECKUX OapbepoB U OCOOCHHOCTEM




Ouonoruu BUIOB B (DOPMHUPOBAHHM MPOCTPAHCTBEHHOMN CTPYKTYpPbl MOIMYJISLUM.
OcCHOBHbBIE MOKa3aTeNW MOMYJSALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
[IOJIOBAst  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTpaLysl.

Dkojoruueckas CcTpykrypa mnonyiasuudu. OIleHKa YHCICHHOCTH TOIYJIALHUH.
JlMHaMuKa NOMYJIILMHA U €€ peryysanus. bUoTH4ecKnid NMOTEHUHal MOIYJISLHHN.
MonenvupoBanue JOUHAMMKM — nomyisuuu. KpuBele pocTa  4HMCIEHHOCTU
nonyssiuuu. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH HOMYJISLUI: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonatne 006 »5KojmorMueckoil Hume BuAa. MectooOutanue. MHoromepHas
Mojenb 3Kkonorndeckod Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0THMUECKON
Humy. [loTeHManbHas ¥ peaan30BaHHAS HUILIH.

Bun kak cucremMa mnomynasuuid. Apeaibl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W  MHUIpalMid  >KMBOTHBIX.

buonornyeckne naBa3UN JY>XKXCPOAHBIX BUJ0B

7.4

CoolOmiectBa opraHu3MoB. buorneno3 u ero crpykrypa. Csizu Mexay
opraHu3MamMu B OuHoIeHO3e. DJKOocHCcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnn). @yHKUMOHANbHBIE OJIOKM OPraHU3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue menu u ceru.
Abunotnyeckue 6moku 3KocucteM. [TouBbl U mibl B 3KkocucTemax. Kpyrosopot
BELIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TOKAa3aTeNM 3KOCHCTEMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPOMOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knmnmakcaoe coobmectBo. bruopasnoobpasue u moiHora KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArportieHo3s. Paznuuns Mex Iy aHTPOIIOT€HHBIME M MIPUPOIHBIMU YKOCUCTEMAMH.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diopa u
¢dayna. CuHaHTpOnuU3aus TOpoACKoi (ayHbl. bruonornueckoe U X03siiiCTBEHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOO3KOocHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM M BELIECTB MEKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHu3MOB, TMOMYJSIUUHA U OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmennanerapuas oOosnouka 3eMid, TA€ CYIIECTBYeT WU




cyllecTBoBajia JKuM3Hb. YueHue B.JM. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u €€ cocras. Kuoe BeriecTBo 6MOChEphI U ero (PyHKITUH.
3aKOHOMEPHOCTH cyllecTBoBaHUsl Ouocdeprl. OcobeHHOCTH Ouocdepsl Kak
rnobanbHOM  dKocHcTeMbl.  JlMHamudeckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemectB u OHOTCOXHMMHYECKHME LHMKIBI (yriepona, a3ora).
PurmugHOCTS siBICHMIA B Onochepe.

3onanbHOCTh OMocgepsl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYH/pa,
XBOMHBIE Jleca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIC JIECA, CTENH, CABaHHBI,
MYCTBIHU, TPOMMYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (yHKIMS KHUBBIX CHUCTEM, OLIEHKAa MX PECypCHOro MOTEHIMala U

onocdepHbIX PyHKITUN

7.6

DKOJIOrHYecKre KpU3KUChl U UX MpHUUMHbL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJHOU CPEbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimMmara.

AHTpOIIOTEHHOE BO3JIEHCTBUE HA PACTUTENIBHBIM W JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W XWUBOTHOTO MHpa. OCHOBHBIE MPUHIMITBI OXPAaHBI MPHUPOIBI.
Kpacusie kumru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Bboranuueckue cazibl ¥ 300JJ0TMYECKHUE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHoe  mpUpONONOIB30BAaHME U COXpaHEHHE  OMOJIOrHMYECKOro

pazHooOpa3us 3emiiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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