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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero oOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (eepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebuniii npeamer «buonorus» yriayOnénHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEeHHO-
HayuyHble mpenMers». CormacHo monoxkenusm OI'OC COO mpodunbHbIE
yueOHbIe IPeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennyann  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS H
IPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CpPEIHUM
o01KM, cpeTHUM MPodeCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/1ay, CBSA3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeensier 00s13aTeabHoe (MHBAapUAHTHOE) MIPEAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAHHME TIO pa3fenaM U TeMaM, paclpeiesieHne 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTepuala ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu30BaH MPUHLMI MPEEMCTBEHHOCTH C HW3Yy4YeHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogapss 4eMy MOpOCMaTpUBaETCA
HAIPaBJIICHHOCTh ~HAa  MOCIEAYyIOIee pa3BUTHE  OMOJIOTMYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEJCTABICHUNH O 3I0pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeamera
«buonorus» B peanmmzaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUSI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero o01mero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha
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paciivpeHre U yriayOJjeHue 3HaHUM o0yyarouuxcs O >KMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINHN, OMOTEXHOJIOTHH, SBONIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus»y Ha yriayOGneHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHHUIO
Ouosjornyeckoro  o0Opa3oBaHHMs B By3aX W OpraHu3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €T0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPH HU3YYCHHH  OOydYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNIOBEeKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIEIYIOMIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3KKU, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTePHBIC JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOINNN OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHEHUs OHMOoJIOTHYEecKOoro paszHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWOJOTHH, SMOPUOIOTHH U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJICKIMH, OMOTEXHOJOTUM W CHUHTETHYECKOMN
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAHMS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THUH,
aHaromuu, Qusznonsoruu uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorus» mpuszBaH  00eceUUTh  OCBOCHHWE
00yJaronmMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIUIIOB U MPABUI,
JIeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOPa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHWUM. J[Jis
pa3BUTHS M TOAJIEPKaHUS HMHTEpeca OOydaromMXcsd K OHOJIOTMM Hapsiay Cco
3HAYUTEIHBIM 00BEMOM TEOPETHUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIIEHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOinEHHOM ypoOBHE —
OBJIaJICHUE  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra u MNpuoOpeTeHue yMEeHUui
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONMpPEAETIEHHON 00JacTh
npoeccHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctxkeHue uenu u3ydyeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIiyOJnE€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLU, BUI, OMOreoleH03, Onocdepa); 0 BhIJAIOIMUXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaronIMXcsi ¢ METOAaMHU TO3HAHUSl >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OHOJIOTUM, SMOPHOJIOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIeKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
JKOJIOTUH);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
uccieloBaHuii B JjabopaTopum M B mpupose (HabOmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBATh U HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMAIMIO; MOJIB30BaTHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-PKOHOMUYECKUMH U  SKOJOTUYECKUMHU
npo0ieMaMu 4YeJOBEYECTBA; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpY’Karolled NpUpOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYKAIOIIMUX  JIIOAeH; OOOCHOBBIBAaTH M COOJIOAATH  MEPHI
npoduiakTUKU WHGEKITMOHHBIX 3a00J€BaHUi, TIPaBUIa MOBEJACHUS B NIPUPOJE U
oOecrieueHns: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH 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 BBIJAIOIIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMH, METOAOJoruen
OHOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBLHBIX
UCCJIEIOBAHM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaromUXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIIOBEJICHUS B IPHUPOJIE;
WHTETPAllUN €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OO0ydJaroIMMHCS  KOMIIETEHTHOCTH B PAIOHAIHLHOM
IPUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJ TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaer (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKHU3HEACSITEIILHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHH  JUIsl  OCO3HAaHHOTO  BBIOOpa  OOyYarOIIUMUCS
VH]INBUTy aJIbHOU 00pazoBaTeNbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIOeMy TPO(ECCHOHATEHOMY CaMOOTIPEICIICHHIO, B COOTBETCTBUH C
WHMBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yKcI0 4YacoB, OTBEJACHHBIX HA M3yYeHHE OMOJIOTUU Ha yTiyOJIeHHOM
ypOBHE cpelHero obiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).

Ot16op opraHu3alOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHUS OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHenu@UKU ero COJEp)KaHHs W HANpaBJIEHHOCTH Ha
NPOJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMsI B OpraHM3alUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00yYEeHHUU OMOJIOTUH Ha YIIIyOJIEHHOM YpPOBHE
SBJISICTCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpaKkTUYecKux pador. Takke ydactue
0o0y4Jaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMNpEACISICTCS YYUTEJIEeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHIYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JdemoHcTpauumn

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

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykamu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPTraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSIX OpraHU3alliH.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHMMOW mnepemMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa36poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaXX€HUSA pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cucrtembl», «CBOWCTBA KHUBOW MaTepUN», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKM», «TKaHU JKMUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3Y4YEHUS )KUBOU PUPOJIBD».

O6GopynoBanue:  nmaboparopHoe  oOopydoBaHWE  JJig  IMPOBEACHUS
HAOJII0ICHUM, U3MEPEHU I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHuEe pa3aUYHBIX METOAOB MpPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buosiorust KIeTKu

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

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadus, 3ekTpodopes, METoJl MEUYEHBIX aToMOB, auddepeHInanIbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuUKCUpOBAHHBIX
K1emoK. DIEeKTpoHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuisl u cxembl: «CBETOBOM MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

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

IIpakTuueckas paGora «l3ydueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMaTbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posp Kak pacTBOpHUTENsl, pearcHTra, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOpETrysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB Y aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. bernku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MoseKybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4HAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonoruueckue pynkuun 6enkoB. Ilpuonsi.
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YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUH YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodobHbIe cBOiicTBa. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIUN
aunuaoB. OOmMe CBONCTBAa OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xommuiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CmMpyKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

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

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

O6opynoBanue: XUuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JVccrnemoBaHuWe — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHUYECKass H nOpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrtpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka 0akTepuii u apxei.
OCOOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHuoOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[nasmatnueckass wmemOpana (miazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa v QyHKIIMHN KJIETOYHON CTEHKH PACTEHH, TPHOOB.

Hurorumaszma. [urozons. Lutockener. [IBuwkenue nuroriazMbel. OpraHouabl
kietkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKasi CeTh
(OIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHUKYIyMA.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyJSIpHBIA) — DHAOIUIA3MAaTUYECKUN
petukynym. CekperopHas QpyHkuus anmapata ['onsmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJPHUHU,  IIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumobuozenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN W 1wiactuia. llepBuunele,
BTOPUYHBIE U  CIIOKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOpPOIIACTBI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunaMeHTsl. Axkmunogvle Muxkpoghunamenmol. MplIEUHbIE  KIIETKH.
Axmunosvle KOMnoOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKTYTMKOB W peCcHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKkpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkuuu. Snepnpiii O0enkoBbIH MaTpuKc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HUHTephazHOM snpe. Iyxpomamur u cemepoxpomamunr. benaxu
XpOMaTuHa — TUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Knerounsie BkitoueHusi. CpaBHHUTENIbHAS XapaAKTEPUCTUKA KIIETOK 3yKapUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTtpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MpOKapUOTUUECKON KIETKI.

OO6opymoBaH#e: CBETOBOM MHKPOCKON, MHUKPOTPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl 0aKTepUadIbHbIX KIETOK.

JlaGopaTropnass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3JIUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnyeckass  paGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(GHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe obOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHwll omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl peakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kene300aKTepuu, CEepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

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

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIL B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTh YIHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

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

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

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

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopnass pa6ora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U JTBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pUHIMN KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpunuusa — MaTpuuHbii cuHTe3 PHK. IlpuHnmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanume amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perysiius akTUBHOCTH T€HOB Yy IpokapuoT. ['mumortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
Ipo1ecCOB B KieTke. KiieTouHblil romeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE Mmapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuid. CIIN/, COVID-
19, counanbHbie 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUuonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.
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JdemoncTpanuu

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

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTu4eckuili Koy, «Bupyce»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3iaHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaroMmMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCHHTETHYECKUH (MPEMUTOTUIECKUI) TIEPHO bl UHTEP(DA3HI.

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

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMJHBIA W
rariouJHbeIi  HabOpel  XpoMocoM. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

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

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

Perynsuuss MuToTHUEeCKOrO IMKIA KIETKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MuUT03 B KJIeTKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHne  XpoMocoM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

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

Tema 9. CTpoenue u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KoJoHMaNbHbIE OpraHU3MBbI.
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B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkKaHu, OprasHbl M
cucteMbl opranoB. OpranusM Kak eInHoe 1esnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MOKPOBHAsI, TMPOBOJsAIIASA, OCHOBHAas, MexaHuueckas. OCOOCHHOCTH CTPOECHUS,
GbyHKIUN 1 pacToNOKEHHs TKAHEH B OpraHax pacTeHUHN.

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

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

Onopa Ttena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOUYHBIX paCTCHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a M
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHyTpuIioaoctHoe u
BHYTPUKIIETOYHOE TNHUIIEBapeHHe. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuid. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa d4elioBeKa. MeEXaHu3M BEHTWISIIAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsius apixanus. J[prxatenbapie 00bEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHncmopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailieHHsl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beigenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbeiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boeinenenue y
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MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHue u (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
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). BocniasiutenbHble OTBEThI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3200JI€BaHUN.

Pazgpaxxumocte w  perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxkumocTts wu  perynsuus y
pactenuid. PocToBbIe BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryidius Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnexc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHast peryysinyds M SHIOKPUHHAS CHUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHAOKPUHHON cucTeM. [unotamamo-runodusapHas
cucTeMa.

JdemoHcTpanun

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocinm», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue CTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMA, «Hepsnas CHCTEMaY, «Koxay, «MpIreyHas CHCTEMa,
«BbimenurenbHas cucTeMa», «IHIAOKPHUHHASA cHUCTEMa», «CTpOCHME MBIIIIbLY,
«Mmmynuter»,  «KuimiedHomosoctHeie», «Cxema  INUTaHUSA  PACTEHHIN»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTTUTaronux», «HepBHas cuctema denoBeka», «Pediexcey.
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O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpPOIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UITIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PAcTEeHUM, repdoapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEeKa,
o0opy0BaHuE JJI IEMOHCTPALIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmalia u 0eiIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKECHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHuasi padora «3ydeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi padora «l3ydeHue OpraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHU3MOB

®dopmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. [lonoBeie kineTku, win rametrsl. Meno3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccrunrosep. buomornyeckuii CMbICi
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpTraHHU3MOB.

[IpeazaponpiieBoe pazsutue. I'ameroreHes y :KUBOTHBIX. [1070BbBIE jKelE3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoOb
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOCUL.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBBIC JIUCTKU
(racTpyssinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE YacTell pa3BUBAIOIIETOCS 3apojpliia (SMOpPHOHANbHAS WHIYKIIHS).
Jaknagka TUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aUMOJICUCTBUI TeHOB. BrusiHne Ha 3MOpPUOHANIBHOE pPAa3BUTHE PaA3JIMYHBIX
(haKTOpPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pa3Butne xuBOTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX MBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO
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pPa3BUTHUSA, UX PACHPOCTPAaHEHHE B Npupoje. Turbl pocTa KUBOTHBIX. DakTOpbI
PEryJsiiiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue U CMEpPTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenrne u passButue pacrenuid. ['ametodut u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Menosa.
l'ametorene3 y pacreHuil. OIJIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXKeHHEY», «THUIBI Oecronoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y», «XpoMocoMmbl», «I'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BuTHE», «Pa3BuThe waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHHI»,
«CtpoeHue ceMsiH OJHOJIONIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM LHKI  MXa», <KW3HEHHBIM  IUKI
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHMS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrpisiBIieHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIINUX
pacTeHUI.

Tema 11. I'eneTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHMKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbnoa, H. 1. Basunora, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHBI, ANbTEPHATUBHBIC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pHU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.
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OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[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-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbI CKPEIIUBAHUS.

JlabopaTtopnass padora «J/lpo3oduna Kak OOBEKT TIE€HETHUYECKUX
VCCIIEJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacuICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umores3a 4ucTOTh raMer.

AHanuzupyouee ckpemnBanue. [[poMexyTouHbI XapakTep HaclieI0BAHMUS.
Pacmerienue nmprusHaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

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

CuemienHoe HacienoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAHU3M OIpEAEIeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuIl Kak 1enocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI a/ienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYEeCKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHE acCMeKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tperuii 3akoH
Mengens», «AHaIU3UpPYyHOIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CrersieHHOe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,
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«Kapnotun uenmoBeka», «Kapuotun npozodunbl», «Kapuotum nOTHIBD,
«MHOX€eCTBEHHBIN ajuIenu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALlUM CLEIJICHHOI0 HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPHUIHOIO
CKpENIMBaHUA Y APO30(DUITBD».

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030DUIIBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHna.
N3menunBOoCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanvoHHas Kpusass (B. HMoranncen). CpolicTBa MOau(pUKalMOHHON
V3MEHYHMBOCTH.

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

KomOunaTtuBHass u3MeHYHMBOCTH. Meio3 W TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3aHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUe W MOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHel W WX BJIUMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTMYECKUX pSAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuecenemuxa u 9NUSEHOMUKA, pOIb dNUSEHEMUYEeCKUX @GaxKxmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl: «Bugsl  u3MmeHunBOoCcTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHYecKHue 3a00JIeBaHUs YeoBeKay, « Buabpl MyTarmii.
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OO6opynoBaHue: XKUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HMccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOrO psiga U
BAPUALIMOHHOU KPUBO».

IIpakTnyeckas padora «Mytanuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0BeKka

Kapuorun wenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMaA
yernoBeka. Meronbpl  M3ydeHUsT TI€HETHMKHM  YEJIOBEKAa: TIEeHEaJOTMYECKUM,
OJIM3HEIIOBBIH, LIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
IT11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YelioBeKa. | eHHBIE 1 XpOMOCOMHBIC
0oJe3HM 4YeloBeKa. boJie3HW C HACeNCTBEHHOW MPEnpacroyioKEeHHOCTHIO.
3HaueHUEe MEAMIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYJbTHupoBaHue. CTBONOBbBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBINIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HCHHUIO OKpYsKatoleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHS] TEHETUKHU
yenoBekay, «l eHeTnyeckue 3a00JIeBaHUs YETOBEKa.

IIpakTHuyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexunst OpranusMoB

JlomecTuKanus H CeJeKUHUs. 3apOKICHUE CEeIEKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBuimoBa o lleHTpax mnpoUCXOXIEHUS UM MHOro00pasus
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHUM COPTOB PACTEHHUM M TMOPOJ
*KuUBOTHBIX. CopT, mopoaa, mMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PaOOTHI.

Metoanl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢eHoTua MTOTOMCTBa U OTOOP IO TEHOTHUITY ¢ ToMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX
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dbopm opranuzmoB. Vcmonb30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOTo Matepuaa Ijisi CeleKIUu.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpuBugoBas rudpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiMBaHue, WM MHOpuauHr.  HepoxactBenHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero mnpuunHbl. HMcmnonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEH IS CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  YnpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008aAHUl,
nepeodosuvlix uoetl U nepcneKmueHbX MexHOoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metoapl cenexkuun», «OTnanénnas rudpuauzanus», «MyTrareHes».

JladopaTopHas pabdora «/3yyeHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

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

Tema 16. buoTexHoJI0TH U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHUe, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOTYKTOB,
BUHOAenue. Mukpobuonornueckuit cunte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [IponsBoacTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3niaHue TEeXHOJOTU W MHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
CoJIeprKalliX HE BCTpeYarouecs B MPUPoie OMOCUHTETUUECKHUE MTyTH.
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Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. ComaTuyeckas TUOpUAM3ALKA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tamiou0oB B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMBOTHBIX. METO/ TpPaHCIUIAHTALMM SI€p KIETOK.
Texnonoeuu 0300po8JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUs HW  NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXKEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JUarHocTuka. MeTaOoJIOMHBIM aHaIM3, TCHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIOJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanuss paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OHONMpHHTHHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecCreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlosyyeHue MOJIOUYHOKHUCITBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBuTHE 3BOJIONHOHHBIX MPEIACTABJICHUH B
OoumoJiornu

OpomonuoHHas Teopuss Y. JlapBuna. IlpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.
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JIBrky1me cuiibl 3Boonnu BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUsI OpraHU3MOB, HACJEJCTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunternueckoit Teopun »sBomtounu (CTD). HelrpanpHas
Teopuss dBojonuUd. CoBpeMEHHass SBOJIIOLMOHHAA  OWoyiorvs. 3HA4YeHUE
ABOJIIOIIMOHHOM TEOpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHncTpanuu

[Toprpetsl: Apucrorens, K. JIunnen, K. b. Jlamapk, 9. XK. Cenr-Unep, XK.
Kioswe, Y. HapBun, C. C. UerBepukos, U. U. [lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUs
NpUCIIOCOOJICHNT y pacTeHud © *KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTa nyremectus Y. lapsunay, «Haxoaku Y. Jlapsunay, «Dopmbr 60psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOrooOpasue KylabTYpHBIX (GopM
KarycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOIIEHUSI JBWXYIIUX CHJI DBOJIIOIUNY,
«OCHOBHBIE MTOJ0KEHUSI CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKPO03BOJIIOLNS U €€ Pe3yJIbTAThI

[Monynauust kak sneMeHTapHasi eAuHHIA BOMIOIMU. COBpEMEHHbIE METObI
OIICHKM T'E€HETHMYECKOTO pPa3HOo0Opa3us W CTPYKTypbl nomynsmnui. M3meHeHue
reHooHJla TOMYJSUMKU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpPHI (IBWKYIIME CHUJIbI) SBOJIONMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHuMBOCTh. Jlpelid reHOB —  ciydaiiHble
HEHAINpAaBJICHHbIE WM3MEHEHHUS 4YacToT ajulenedl B momyisanusax. Oddekt
OCHOBatelsd. Jpgexm oOymviiounoco eopaviuika. CHUdCEHUe 2eHemuyecKo2o
pasnoobpasusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opeiigha ceros 6
bonvuux u  manvlx  nonyaayusx. Mwurpanun.  M3omsums  TOMYJISIITU:
reorpaduyeckas (mpocTpaHCTBEHHAs), OMoIorudeckast (pernpoayKTHBHA).

EctecTBeHHbII 0TOOp — HampaBisgoomuil Qakrop sBomtouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTaOWIM3UPYIOLUUH, pa3pbIBAIOIIUI
(mm3pyntuBHbIi). [lomoBoit orOop. BO3HWKHOBEHHE W HBONIOIUS COIUATHLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OpPraHU3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIIOLHUU.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uauoaaantanuu. [Ipumepsl mpucnocoOieHnit y opranu3MoB: Mopdosorudeckue,
dbusnonornyeckue,  OuMoxuMuyeckue,  moBeAeHUeckue.  OTHOCHUTETHHOCTH
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pesyibTar
MUKpPO3IBOIOIMHU. M3onsuus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUIECKOe (reorpaduueckoe),
CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE) (monuIIonIU3aus,
ruOpuanzans). JJIuTenbHOCTh 3BOIIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pons sBomtonmMoHHOM Ouojoruu B pa3pabOTKE HAYYHBIX METOJIOB
COXpaHeHHs1 OMopazHoo0pa3us. MUKPOIBOJIIONHUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdeMoHcTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTauuoHHass H3MEHYUBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema mposiBIeHUs 3aKoHa Xapau—BainoOepray, «JBuxymme
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKas U30JSLUS HOIMYJIALUNA CeBaHCKON (openmny,
«leorpaduueckass UM30JISA1USA  JIMCTBEHHMIIBI CHUOUPCKOM U JIMCTBEHHMIIBI
naypckoi», «IlonynsiimoHHbIE BOJTHBI YUCIECHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JCUCTBHUSL €CTECTBEHHOrOo o0TOopay, «PopMbl OOpHOBI 3a CYIIECTBOBAaHHUEY,
«HpycTpuanbHbld MenaHu3M», «JKuBble nckonaemeliey», «II0KpOBUTEIBCTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Duznonornueckue amantrauun», <«lIpucnocobseHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTEY», «Kputepuu Buaa», «Buasl-npoitHukn», «CTpyKkTypa BUia B
npupoie», «Crnocodsl BumooOpazoBanusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TPEX BUIOB JAHIBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHME BHUJIOB CHUHUID),
«ITonmunnounel pacrenuit», «KamyctHo-peneunsiii ruopumy.

OGopynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCHOCOOJIEHUN, 4Yyuyenaa NOTUI] U 3Bepei
pPa3HBIX BHJOB, TepOapuu pacTeHWd ONM3KUX BHUAOB, O0OpPa30BABIINXCS
Pa3ITUYHBIMU CTIOCOOAMH.

Jlabopatopnas paGora «BbIsiBIeHHE H3MEHUYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnas  paGora  «llpucnocobnenuss  opraHu3smMoB M HUX
OTHOCHTEJbHAS 11€JIECO00PA3HOCTHY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. MaxkpodBosouus u eé pe3yabTaThbl

Meroabl  u3ydeHHsT MakpoldBoroUuHU. [lalleOHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. Ilepexomubsie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHHU3MOB.
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buoreorpaduyeckue meTonbl u3ydeHus spoitonuu. CpaBHeHue ¢GIoOpsl U
dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue odbmactu 3emun. Bumbl-
SHJIEMUKHU U PEJTUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
BONIONMH. ['€HeTHYecKrue MEXaHU3Mbl JBOJIIOLIIUM OHTOT€HE3a M IOSABJICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
PynumenTtapusle  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKUe  METOJbl  W3Y4YEHHUS  HBOJIIOLUU.
I'omonornynsie TeHbl. COBPEMEHHBIE METObI TMOCTPOCHUS (DHIIOTCHETHUECKUX
JEPEBHEB.

XPpOMOCOMHBIE MyTallU{ U SBOJIIOIUS TEHOMOB.

OOG1ue 3aKOHOMEPHOCTH (TpaBuia) PBOMIONUU. [Ipunyun cmenvt QyHKYuU.
HeoOpatumocTs 3BooIMU. AjanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLIAH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosnep, J. ['ekkenb.

Tabnuiel 1 cxembl: «DuoreHeTUYEeCKUN psijl JoMaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepe»y,  «Creronedanby,  «Puanodute»,  «CemeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emnm», «Jlpeid KOHTHHEHTOBY,
«PenukTely, «HavanbHble CcTaguu 3SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyIuMEHTBHI,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «lJaBHbIE
HaIPaBIICHUS BOIIOIUANY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

OO6opynoBanue: KOJUICKIIUU, TepOapuu, MYJBSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKI[UN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble THUMOTE3bl MPOUCXOXKACHHUS KHU3HM Ha 3emie. AOHOreHe3 H
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALIMIOHU3M).
I'mnoTe3a NoCTOSHHOTO CaMO3apOKICHHUS KU3HU U €€ orpoBepkeHue onbitaMu O.
Penu, JI. Cnannananmu, JI. [Tactepa. [IponcxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHU4ECKOU 3BOJIIOLIAH. [Imanerapnas
(reojoruyeckast) SBOJIONUA. XHMHUYECKas OBOTIONHUSA. AOWOICHHBI CHHTE3
opraHnyeckux BemectB u3 Heopranuueckux. Omeit C. Mumnepa u I'. FOpm.
OO6pazoBanue mnoiaumepoB U3 MoHoMmepoB. KoanepBatHas rumoreza A. W
Onapuna, runoresa nepBuyHoro oyiapoHa k. XomnaeitHa, reHeTHYecKasi TunoTe3a
I'. Mémnepa. Pubosumsl (T. Yek) u rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIETKH.
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Hcropust 3emnm u MeTtonsl €€ wn3yudeHus. Vckomaemple OpraHU4ecKue
ocrarku. ['eoxponosnorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoJIorus. ['eoXpoHoIornyeckas mKasua: 30Hbl, dpbl, IEPUOJBI, STOXU.

HauvanbsHblie 3Tambl opranndeckoi sBosirouuu. [losiBIeHWE © 3BOJIOLIHS
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboiau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIEeCTB.
Crpomaronutsel. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOreHe3). DBOIOLUOHHOE TPOUCXO0KICHNE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMH BbICIIUX pacTeHud. OCHOBHBIE apoMOp(hO3bl
pacreHuil. Bpixon pacrenudd Ha cymy. llosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. lIponcxoxnaeHne NIBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(o3bI
®KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoOBbIE KUBOTHBIE. JKW3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuil. IlpoucxoxaeHue MICKOMUTAIONUX U
ntul. [lpunnun  kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM U MEPUOJAM: apXeu, MpPOTEepO30H,
najgeo3oi, Me3030M, KailHo30il. OOmas  xapakTEepUCTHKa KIMMara U
reOJIOTHYECKUX MpoueccoB. IlosBieHME M pacuBET XAapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3KCHI Mponuioro. [IpuumHbl u
CIEACTBUS MAacCOBBIX BbIMHpaHHW. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, E€ro
ocobennoctH. [Ipobrema coxpanenusi 6nopazHooOpaszus Ha 3emiie.

CoBpemeHHass cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omnapun, Ix. Xonaeun, I'. Mémnep, C. Munnep, I'. IOpn.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
U3YYEHHUIO CaMO3apoXkaeHMs Xu3Hm», «Cxema ombita C. Mwmiepa, I'. Opmw»,
«JTanbl  HEOPraHWYECKOW  HBomoLMM»,  «['eoXpoHonormyeckass  LIKauay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY», «CxemMa 0O0pa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHMit», «PuHHOGUTED), «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoOTrOoKIEeTOUHbIE BOJOpOCHn», «Mxm», «llanoporHukmn», «l'oJoceMeHHbIE
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pacteHusn», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA >KHUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimue», «KueuHononocTHbIe,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuapy, «Miekonuratromuey, «Pa3BuTHe KU3HU B
apXEUCKOM 3pey», «Pa3BUTHE KU3HU B IPOTEPOZOMCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN dpey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: TepOapuud pacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOJKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydela ITHLl W 3BEpEH,
KOJUIEKLIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJISIKM OPraHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  gadoparopHass  padora «MopenupoBaHUME — ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSIMHEHUN B
NEePBUYHON aTMochepey.

JlabopaTtopnass pabGora «/I3yueHue M ONKHCaHUE MCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «lI3ydyeHne 0COOCHHOCTEH CTPOCHUSA pPACTCHUU
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOIIOIeHe3

Paznensl u 3anaun aHTPONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O NPOUCXOXKIECHUU 4YeJIOBEKa. PenurnosHeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoxncTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHNE YETTOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMHU:  CPaBHMTENBHO-
MOP(OIOTHICCKHE, AMOPHOJIOTHICCKHE, (bH3H0JIOT0-OMOXUMHUYECKHE,
nosegeHueckue. OTINYMs 4elloBeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHUCTEMBL.

JIBmkymiue cuibl ((pakTopsl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COITUANIbHEIE.
CooTHolIeHrnEe OMOTOTMUYECKHUX U COLMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauu aHTpororeHe3za. PanHue yenoBekooOpa3Hble 00€3bsSHbI
(MPOKOHCYJIbI) U paHHUE MOHTH/IBI — OOIIME MPEIKH YeTOBEKOOOPa3HbIX 00€3bsH U
Mo/1e. ABCTPAJONUTEKN — ABYHOTHE NMPEAKH JIIOAEH. UeloBEeK yMeIbli, MepBbIC
W3TOTOBJIEHUS OpyAuM TpyAa. YemoBeK NpAMOXOASAINIMN U NEPBBIM BBIXOJ JIOJAEH
3a mpenensl  Adpuku. Yenmoek reimenvOeprckuii  — 0o0mMA  TIPENIOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEepTalbCKUI
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KaK BUJ JIIOJEH XOJIOAHOTO KiauMmara. YelnoBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu AQpUKU.
[TasleoreneTyka v najeoreHOMHUKa.

DBOJIIOLMSI COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBIM OTOOpP B NMOMYJSLHUAX
yenoBeka. MyTanMoHHBIN Tiporiece B moauMopdusM. [lomymsiiimoHHbIE BOJHBI,
npeid reHoB, Murpanus U «d(PpQPexkT ocHoBaTENsH» B MOMYJISIHUIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbimme pacsl: €BpoIleOHIHas
(eBpasmiickasi),  aBCTpajo-HETpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh — pacu3Ma.
[TprcnocoONIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAlOLEH Cpeibl.
Bnusgaue reorpaguueckoil cpeapl M apeiipa reHOB Ha MOPQOJOTHIO U
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIUIMHapHble  MeToAsl B (u3uveckoil  (OMOJIOTMYECKOM)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ QHTPONOJOTHS W MaJIEOAHTPONOJIOTHUS
YeJIOBEYECKUX MOMYJSIui. buocolnuanbHble UCCIeOBAaHUS MPUPOABI YETOBEKA.
NccnenoBanue K03BOMIOMUY OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHncTpanuu

[Toprpertsr: Y. HapBun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTo/ibl aHTPONONOTUNY, «[ 0JTOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeleT YeloBeKa U CKeJeT IIMMITaH3e»,
«PyIMMEHTHI U aTaBU3MBbIDY, «/[BIXKYIIME CHIIBI AaHTPOIIOTEHE3a», « DBOITIOIIMOHHOE
JIpeBO  4eJoBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NpAMOXOISIINIY, «/leHncoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenkn yenoBeka», «ITanbl SBOJIIOLUN YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJSDKM — OKAMEHENIOCTEH, MPEeIMETOB MaTepHUabHON
KyJIbTYphl ~TPEAKOB 4YeNOBeKa, penpoaykiuu (pororpadmm) xapTuH C
MU(DOTOTHYECKUMU W OUOJIEHCKUMH CIO)KETaMH TPOMCXOXKICHHS UEeJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena uyejloBeKa M deperna IIMMIIaH3€, MOJENb KHCTH 4YeJOoBeKa U KHUCTH
IIMMIIaH3€, MOJAEIIH TOPCa MIPEAKOB YEJIOBEKa.

JladopaTopHasi padora «l3yuyeHne OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne SKOJOrMYECKUX afanTaliil 4eJT0BEKay.

Tema 6. Jxkojioruss — Hayka O B3aMMOOTHOULICHUSIX OPraHM3MOB H
HAJOPTraHU3MEHHBIX CUCTEM C OKpY:Kalole cpenoi
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3apoxkaenue u pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9KoJIOTHH. CBSI3b KOJIOTUHU C IPYTUMH HAyKaAMH.

Mertoasl skosioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHM:
npUpoOAHBIE W JlabopaTopHble. MojenupoBaHue B HKOJIOTHU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKaIbHbIN, peTHOHATILHBIN 1 T100aTbHBIN.

3HAYEHHE DOKOJIOTUYECKUX 3HAHUW Uil YeJIOBEKAa. DKOJOTHYECKOE
MHPOBO33PEHME KAK OCHOBA CBA3EH 4YenoBeueCcTBa C Npupoaoil. dopMupoBaHue
AKOJIOTUYECKOHN KyJIbTYPhl U SKOJIOTMYECKON IPAMOTHOCTH HACEICHUSI.

JdemoncTpanuu

[Toptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmumbl 1 cxeMmbl: «Pa3gensl sxomorun», «Meroabl skomorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEIbD.

JlaGopaTopHuasi padora «H3yueHue METOJ0B AKOJIOTHYECKHUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oo1une
3aKOHOMEPHOCTH JeHCTBUA 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkomoruueckuir ¢akrop. eiictBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMil M >KMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poJib CBETA.
DoTONEePUOaN3M.

Temneparypa kak skonormdyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skonornuyeckuit ¢daxrtop. Ilpucmocobnenus pacTeHHit K
nojaJep KaHuo BoJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHUIO K
Bojie. [Ipucnocobiiens >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHWsS OpPraHU3MOB: BOJAHAS, HA3eMHO-BO3MYIIHAs, MOYBEHHA,
rIyOMHHAsT  TMOATNOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMUYECKUE
O0COOCHHOCTH cpejJi oOuTaHus opraHuszmoB. [IpucmocoOneHuss opraHu3sMoOB K
YKU3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHue W BHyTpeHHHUE pPUTMBI. CyTOUHBIE U
rOJIMYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIJIOBUU KU3HU.
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Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTEHUM: NEPEBhs, KYCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI >KUBOTHBIX: THAPOOHUOHTHI,
re0OHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (bakTopBhL. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, kooreparus,
MYyTyaJIn3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjeOHn4YecTBO). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tomuueckue, (opuueckue, ¢adpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM ISl CYIIECTBOBAaHUSI OpPraHU3MOB B cpelie
obutanus. [I[puHIIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHcTpanuu

Tabnuiel U cxembl: «OKojoruyeckue ¢aktope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
XKUBOTHbBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3znonoruueckue aganTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHS OpraHu3MoB», «buororHYecKkue pUTMBI,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  (GOPMBI  KUBOTHBIXY,
«IKocHUCTEMA MIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
OUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuno3»,
«KomMmeHcanuzmy.

O6opynoBanue: Tepbdapuu pacTeHU M >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PaKTOpOB, TepOapuu CBETOJIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJMIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMUBBIE KOMHATHBIE PACTEHHUSI, TepOapuu U KOJUICKIIUU TEIJIOJIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX pACTEHUM, Uydena MTHUIl U 3Bepeil, repdbapuu
pacTeHuM, OTHOCSIIMXCS K rurpoduram, kcepodpurtam, mMe30hpuTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpejax,
repbapuri M KOJJIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUU IKU3HH, repObapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IMUHBIX OMOTUYECKUX B3aUMOCHCTBUSX.

JlabopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTICHUNA OPraHU3MOB K
BIIMSIHUIO CBETA.

JladopaTopHasi paGora «BpIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD).

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo010rus BU0B U MOIMYJIANH

DKOJIOTUYECKUE  XapaKTEPUCTHKU HOMYJISINY. [Homynsius KakK
ouosornyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
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0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIMUU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHUS.

DKosioruyeckasi CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH MOMYJIALNU.
JuHaMuKa monmyiasiuud U €€ peryisiinus. buoThdeckuid MOTEHIHAN MOIMYJISLHH.
MopaenupoBanue TMHAMUKH TonyJisaiuu. KprBbie pocTa YMCIEHHOCTU MOIMYJISIIUH.
KpuBbie BbDKUBaHMS. Perynsiius YUCIEHHOCTH MOMYJSUUA: poib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonarue o0 skosorumveckoi Huiie Buaa. Mectooburanue. MHoromepHas
MoOzeNb 3KoJiorndeckon HumM Jx.M. XartumHcona. Pa3mepbl 3KOJIOrMYECKOU
Huiy. [loTeHnnanbHas U pealTn3oBaHHas! HUIIU.

Bua kak cucrema nonynsiuuid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buosornueckue
WHBA3UU Yy KEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: . 1. XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —MOMYJIAIUN,
«IIpocTpaHCcTBeHHass  CTpyKTypa momnyisanuum», «Bo3pacTHble  nupaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Moaens 3komornyeckon Humm J[x. M. XaranHaconay.

O6opynoBanue: repOapruy pacTeHUM, KOJJICKITUN KUBOTHBIX.

JladbopaTtopnasi pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
pacceneHuo».

Tema 9. Ikosi0rust coo0MIECTB. JKOJOTMYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buoneHoz u ero crpykrypa. Cszu Mexnay
OopraHu3MaMH B OHOIIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, pPEIYLICHTHI.
Tpoduueckne ypoBuu. Tpoduueckwe unenu u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTEMax. KpyroBopoT BEMIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TOKa3zaTeaud  JIKOcCUCTeMbl. buomMacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YUCEN, OMOMACChl U SHEPTUHU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI cO00IecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM W UX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JICUCTBUA Ha
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cykneccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocUcmembl 03€p U peK. IKocucmemvl Mopell U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCmbvitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznuuwns
MEKy aHTPOIIOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6o3kocucrtembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [opojckas
bnopa u dayna. CuHaHTpomuzalus TropoJickoil ¢ayHbl. buonmorundeckoe u
X03MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo 3gghekma u 6u008-30uhukamopos (Kirouesvix
81008) 8 (QYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJSLIUN U S9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUH.

Mexanuszmul 8030elicmaus 3a2pA3HeHUll  PAa3HbIX Mmunoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTo010510THs MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIOTE€HHBIX SKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnu.
Tabmumet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucTema

IIUPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO Jeca», «DyHKIMOHAIbHbBIC
TPYIINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B HKOCHCTEME,
«llenyn nmutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUYECKAs TUPAMUIA YUCEID,
«JKojoruyeckas nmupamuaa OMoMacch», «IKOJIOrHYecKass MUpaMua SHEPTUMNY,
«O0bpazoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBienue jieca nocie
noxkapa», «JKocucremMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOoosKkocucTem.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH HACEKOMBIX, Uydena MTUIl |
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUHN, aKBapUyM KaK MOJEIb
KOCHUCTEMBI.

IIpakTunyeckas padora «/3ydenne u onucanne ypo03KOCHUCTEMBD».

JlabopaTtopnass padora «l3ydeHue paszHooOpazusi MEIKHUX TMOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IDKCKypcHsi B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsiK,
CJIbHUK, HA CYXOJOJbHBINA UM TIOMMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKypeusi «DKCKYpCHsl B arpo’KOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03SHCTBO)».

Tema 10. buocdepa — riodanbHast 3kocHUCTEMA
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buochepa — obOmennanerapHas 000J0YKa 3€MIIM, TJI€ CYIICCTBYET WIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6nochepst u €€ cocra. JKupoe
BELIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHusa Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rJ100aIbHON IKOCUCTEMBI. J{MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOTCOXMMHUYECKHE IUKJIBI (Yriepoja, a3ora). PUTMUYHOCTE SIBICHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEILIAHHbIE U ITUPOKOJIIMCTBEHHbIE JIECA, CTENU, CABAHHBI,
IIyCThIHU, TPOITUYECKHE JIECA, BBICOKOTOPhA. KiMMar, pacTUTENbHBINA U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QyHKITHI.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxembl: «['eocdhepsr 3emnn», «KpyroBopoT azora B HNpUPOIE»,
«KpyroBopoT yriaepojna B mnpupojae», «KpyroBopoT KUCIOpOJia B MPUPOACH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI Cyminy, «KimmaTtudeckue
nosica 3emany», «Tynapay, «Talray, «Cmemannsiii jgec», «IIIMpokoIuCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudyeckuit gecy.

OGopynoBanue: repOapur pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpYyKAK0OLIAs Cpeaa

DKOJIOTUYECKUE KpU3UCHI M UX NpuunHbL. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpsizHeHHe BO3IYIIHOW cpenapl. OxpaHa Bo3dyxa. 3arps3HEeHUE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOreHHOE BO3/ICICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xuHuru. OcobGo oxpansemble mpupoansie Ttepputopuu (OOIIT).
Boranudeckue caipl U 300J10TUUECKUE TTAPKH.

OCHOBHBIE TPUHIUIBl YCTOWYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOJIBIL.
PamonansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpaszus 3emun. OOmMe 3aKOHOMEPHOCTH TIOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €r0 BEPOSTHBIE TIOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHITA PAa3BUTHUS  OMACHBIX TEXHOTECHHBIX
nporieccoB. CucmemHbvle UCCIE0068aHUs nepexooa K pecypcocbepezaroujei u
KOHKYPeHmMOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Ccmyn K
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uHgopmayuu no  COCMOAHUIO OMOENbHBIX U008 U 3Kkocucmem. OcCHOBbI
IKopeadbunumayuu dKocucmem U Ccnocooos 060pvOLI ¢ OUONOBDENHCOCHUMU.
Pexoncmpykyus mopckux u HazemHvix SKOCUCTEM.

JdemoHcTpanumn

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocepb»,  «3arps3HeHUe
ruapocdeps», «3arpsizHeHre TouBbl», «llapHukoBwil 3ddexkT», «Ocobo
OXpaHsieMbI€ TPUPOTHBIC TEPPUTOPUI», «MOAETH YIIPABISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMbIX PACTEHH W KUBOTHBIX KpacHoi
kHuru Poccuickont @enepanuun, KpacHor KHUTHM pernoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOydJaronuMMucss TporpaMM CpemHero o0mero oOpa3oBaHUS: JUYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYyYaIOIIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Haiuyue Mmomusayuu K  0OydeHUI0  OHOJOTHUH,
yeneHanpaeienHnoe pazsumue BHYTPEHHHX YOEXIECHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa3OBaHMs, Haluuue  NpPaABOCO3HAHUS  IKOJOTUYECKOUN
KYJIBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBLHOW JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMUA JIMYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJuIIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, mpupoae u
OKpY>KarolIen cpeae.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus»
JOJKHBI OTPaXXaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA W OMNbITA JIEITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;
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OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH TMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaaIuuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;
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NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOJTyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COIaHCUPOBAHHBIN PpPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBWUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOM
HaNpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JESTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccur U peanru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

HOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: MPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJOTMYECKUX MpoOJeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TpPU PEHICHUH TpoO0JieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIOZICHHE  TNpaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUcTeM, Orocdeps);
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AKTUBHOE  HEINpHUATUE JEUCTBUM, NPUHOCAIIMX Bped  OKPYKAIOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIATh UX;

HaJMYUe PA3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TMO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOMN JIEITEIHLHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTa B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@ukd OWOJIOTHM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYXKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHuu mnpodaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW HMBHIM3AINU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, NMOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a U
O0OBSCHEHHSI SIBIICHUN OKPYXKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] Ha OCHOBE HAayuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorus
BKJIFOYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarONTHUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOICHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CHUCTEeMa, HayYHbIH (paKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIe/IOBaHUE,  HAOJIOJICHWE, M3MEpPEeHHME, OKCIEPUMEHT U  JpYrue);
yHUBEpCAJIbHbIE ydeOHbIe JAchCTBHS (ITO3HABaTEJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYyYaloUuXcs; CIOCOOHOCTD
oOyJaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHble yudeOHBbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

B pesynapraTte wu3ydeHHuss OHOJOIrMM HAa YPOBHE CpEAHEro oOUIEro
oOpazoBanmsi 'y oOyuatomerocss OyayT chopmMupoBaHbl —TMO3HABATEIbHBIC
yHHUBEpCalbHbIE yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUSI, PETYJSITUBHBIE YHHUBEpPCAJIbHbIE Y4YeOHblE JEHCTBUS, COBMECTHAs
NEeSATENbHOCTbD.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOCHHS MPOrPaMMBbI CPEAHEr0 OOLIEro
o0Opa30BaHMsl TOJKHBI OTPAXKaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
AefCTBUAMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENNbHO  (OpPMyIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHHM 3HAHMM IPUEMBI JIOTUYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 00001IeH s ), pAaCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISAMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOW IPUPOJBI,
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CTPOUTH JIOTMUECKHUE paCCYXKIACHHUsI (MHIYyKTUBHBIC, J€AYKTUBHbBIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUEHUS;

OPUMEHSATh  CXEMHO-MOJEIBHBIE  CpeACTBAa Uil MPEACTaBICHUS
CYILECTBEHHBIX CBA3€H M OTHOUICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MPOTHUBOPEYMH  pa3HOro  pojaa,  BBIBICHHBIX B Pa3jM4YHbIX
UHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX 1 HEMATEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUA:

BJIa/I€Th HaBbIKAMU y4e€OHO-HCCIIEI0BATENIbCKON U MPOEKTHOM JESATENIbHOCTH,
HaBbIKAMM  pa3penieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB MMO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHbIEe BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYAalUsIX, B TOM YHCJIE TPU CO3AaHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
JeSITEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui JO0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJ€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
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BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOIXOJbI M pElICHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX MH(OpMALUK (TEKCTE Yy4eOHOro
nocoOus, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpOBATh
MHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM Mpe/ICTaBICHHSI, KpUTHUECKU OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dbopMynIupoBaTh 3alpOChl U MPUMEHATh PA3IUYHbIE METOJbI IPU MOUCKE U
otOope Ouosiornueckoil MHMOpMaIUU, HEOOXOUMOM IJIsi BHIMIOJHEHUST yU4eOHBIX
3azay;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS PA3IUIHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
ounosornyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYUYHBIA SA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouojornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYyJibl, ab0peBHATYpy, HOMEHKIATYDY,
UCTIONB30BaTh M TPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISAHOCTH;

BJaJeTh ~ HABbIKAMU  PAClO3HABaHMA U 3aIIUTHl  MH(OpMAIIHH,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBePCAIbHBIMH KOMMYHHUKATUBHBIMU 1eHCTBUAMM:

1) oO1ienme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acCTBOBATH
B JIMajore Wik JUCKYCCHM MO CYIIECTBY OOCYKTaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiaraeMon
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYACTHUKOB
JManora Wik JUCKyCCUN);

pacmo3HaBaTh HEBepOaJbHbIE CpEACTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJICH, IPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOpPpPEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.
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2) coBMeCTHas JAesiTeJIbHOCTD:

IIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI MpU PEIICHUU OUOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MIPU PEIICHUU YUeOHOM 3a1auH;

BBIOWpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh  IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrpenensaTh pojid ¢ YY4ETOM MHEHHMM YYacTHUKOB, OOCYXIaTh PpE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHKAa KOMAaHIbI B
00IIMii pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHHBATh UJEHU C TO3UIMUA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIs BBISBICHUS TPOOJIEM U UX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBHIOMpaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUN I1ICJICBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHSX W MOCTYIMKAaX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO ACSTEIbHOCTD, BBISBIATH
npo0ieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pEIICHHs Npo0JeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HBIX O00JIACTSX 3HAHWUM, IOCTOSHHO TOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTyallUsIM, BHOCHUTh KOPPEKTHUBBHI B JIESITEIbHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LESAM;
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BJa/JeTh  HABbIKAMU  [O3HABaTEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETb OLICHUBATh PUCKUM M CBOEBPEMEHHO IIPUHUMMATh pPELICHUA 10 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajIu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE Ce0A M APYTrUX:

OPUHUMATh ceOsl, MOHUMAsl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IIpU3HABAaTh CBOE IIPABO U MPABO APYTUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHHS COJACpPKAaHUS y4eOHOro mpeameTa
«buonorus»y Ha yrayOn€HHOM ypOBHE OpPHEHTHPOBAHBI Ha oOecreueHue
npopuiapHOro  0o0yueHuss — oOydaromuxcss — Owosormu. OHHM  BKIIOYAFOT:
cnenuduyueckue as OMOJIOruy Hay4yHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOEHHUIO, UHTEPIPETAIMU U MPEeoOpa30BaHUIO0 3HAHUMU, BUJIBI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAK¥KE B
peanbHbIX XU3HEHHBIX cUTyauusx. [IpeameTHble pe3ynbTaThl MPEICTABICHBI IO
roJIaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kacce NOKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHWA O MECT€ U POJU OHOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  TPHUPOABI U  PEUICHUH MpoOJeM  PaIMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
omooruu;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAI0NMUe OWOJIOTUYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJSIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o weHtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
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He3aBUCUMOro HacienoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU N3MEHUYUBOCTH H. . Bagunoga), MIPUHIIUATIBI
(KOMITJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMU METOJAMH HAyYHOI'O IIO3HAHHS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAaHHME, W3MEPEHUE,
HaOJII0IEHUE, SKCTIEPUMEHT);

yYMEHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaKkTepHii, r(puOOB, PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPraHOB U CUCTEM
OpraHOB pAaCTEHHH, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEACITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IpoLIeCCOB: 0OMeHa BemlecTB (MeTabonau3M), MPEeBPAIEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYAJBHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
(GYHKIMSAMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMH OpPraHOB y pAacTEHHUIl, KMBOTHBIX WU YeJIOBEKa U MX
(YHKIUAMH, MEXAYy CHCTEMaMU OpPraHoB U HMX (QYHKIUSAMH, MEXAYy 3TanaMu
oOMEHa BEelIeCTB, ATalaMu KJIETOYHOIO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHANIBHOTO PAa3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KMBOTHBIX U UEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTUYECKUE 3a]1a4M, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyEeMbIMU OMOJIOIMUYECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH JTa0OpAaTOPHBIE M MPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U JaO0paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyJIUpys 1€Jb HUCCIEIOBaHUS, AaHAIU3UPOBATH MOJYYCHHbBIE
pe3yabTaThl U JENaTh BHIBOJBI,

YMEHHUE Y4YacTBOBAaTh B y4eOHO-HMCCIICIOBATEIHCKON paboTe Mo OMOJoTHhH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
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nyOMUYHO  TPEACTaBIATH  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(EPEHITUSAX;

YMEHHUE OIIEHUBATh ATHUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEIOBAHUM B
obmactu  OWoOJNOTMM W MEIUIMHBI  (KJIOHMPOBAHUE,  HUCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOP Oyayiied mnpodeccuoHanbHOM
JEATeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIINICHHOCTH, YIIIYOJISITh IMO3HABATEIHHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH Tipodeccun u
IPOJOJDKEHNE OHOJOTMYeCKOro oOpa3oBaHMs B OpraHuU3alUsX  CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» B 11
KJlacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMK O MeECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npo0JieM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
PUPOIOIIONH30BaHUSA, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJIE€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUM, KOTOpas BKIHOYAET
ONpEeNeNICHUs] U TOHUMAaHHE CYIIHOCTH OCHOBOIIOJATalolUX OMOJOrMYeCKUX
TEPMUHOB M TOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUU
(aBomronronHas teopust Y. J[apBuHa, CUHTETUYECKAsT TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX U HanpaBieHusx sBomtonuu, B.. BepHaackoro — o
ouocdepe), 3akonbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojpiieBoro cxoacrea K. M. bapa), mpaBwina (Munumyma FHO. JIuOuxa,
IKOJIOTHYECKON MHpaMHIbl JHEpPruM), runore3sl (rumore3a «vupa PHK» V.
I'un6epra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, M3MepeHue, HaONIOJCHHE, JKCIEPUMEHT), CIOoCcO0aMU BBISBICHUS U
OIICHKU aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHUE BBIJICIATh CYIICCTBEHHBbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
JKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOro u CUMITATPUUECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIONMK HA TeHO(POH I TOMYJISIUH,
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IPUCIIOCOOIEHHOCTH OPTaHMW3MOB K cpelie oOWTaHus, Yepe0BaHusl HallpaBIeHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U NTOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU 3BOJIOLUH,
JABWOKYIIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM U
IPUCTIOCOOICHUSMH K HUM OPTraHU3MOB;

YyMEHUE  BBIABJISITH  OTJIMYUTEIbHBIE  TPHU3HAKM  KUBBIX  CHCTEM,
IPUCHIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOT€HHBIX U3MEHEHHUU B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOUTaHUS, €INHCTBA
YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHHs MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTMYECKUE 3a]1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHbIE
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMH MIPOLECCAMU U SABJICHUSIMHU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMONHITH JTa0OpAaTOPHBIE M TMPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIuUpys 1€Jb HMCCIEIOBaHUS, aHAIU3UPOBATH IOJYYCHHbBIE
pE3yJIbTaThI U AENaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OHMOJIOTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaTbl HAa  YYEHHYECKHX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOKICHUH KU3HHU, YEIOBEKA
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHUs
r100aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyied npodeccuoHalIbHON
JESITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BAHMS, MEIUILINHBI,
OMOTEXHOJIOTUH, TICHMXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3SiCTBA, MHIIEBOMN
IIPOMBIIINICHHOCTH, YIIyONIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOUIEH  MpodeccHu U MPOJOJDKEHHUE
OMOJIOTUYECKOTO 00pa3oBaHusl B OpPraHU3aLUsAX CPEAHEro MpoPecCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaunmenoBanue pasaenoB (uu¢posbie)
Kontpoabnsie | IlpakTHyeckue
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
1 buomnorus xak Hayka |
) JKuBbIE CUCTEMBI U HX )
U3yueHHe
3 buonorus knetku 2 0.5
XuMHuecKasi opraHu3anus
4 10 1
KJIETKH
CtpoeHue u QyHKIMH
5 8 2
KIICTKH
OOMeH BelecTB U
6 MpeBpalleHre SHEPTUH B 9 1
KJIETKE
Hacnencreennas
7 uHpopManus U 9 0.5
peanu3anus e B KJIeTKe
8 JKW3HEHHBIN UK KIETKA 6 1
CrtpoeHue u pyHKIMH
9 P by 17 1.5
OpraHU3MOB
Pa3zMHoOeHMe U pa3BUTHE
10 P 8 1.5
OpPraHUu3MOB
11 ['eneTuka — Hayka o 2 0.5
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HACJIEICTBEHHOCTH U
W3MEHYUBOCTHU
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJIECTBEHHOCTH
13 3aKOHOMEPHOCTH 6 )
M3MEHYUBOCTHA
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
Bbuorexuonorusa u
16 4
CUHTETHUYECKAA OMOJIOTHS
17 PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102 13
YACOB 110 [TIPOTPAMME
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11 KITACC

Ne
n/n

HaumeHnoBanme pa3uesion
H TeM MPOrpaMMbl

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckune
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apoxACHUE U pa3BUTHE
3BOJIFOLIMOHHBIX
MIPEJCTABICHUH B
Oouosorun

MukposBorOIUs 1 €€
pe3yIbTaThl

14

MakposBomtonus u eé
pe3yJIbTaThl

IIpoucxoxaenue u
pa3BUTHE XKU3HU Ha 3emiie

15

1.5

Hponcxo;leeHHe YCJIIOBCKaA
— AHTPOIIOI'CHE3

10

DKOJIOTHS] — HayKa O
B3aNUMOOTHOIIICHUAX
OpPraHU3MOB U
HaJ0PraHU3MEHHBIX
CUCTEM C OKpYXKaloliei
cpenou

0.5

Opranusmsl 1 cpesa
oOuTaHus

1.5

DKOJIOTHSA BUIOB U
MOMYJISINANA

0.5
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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 I1O ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Buosiorus kak KOMILICKCHAsI
HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus jKUBbIX
CHUCTEM

Hcropust OTKpBITHS U N3YUYEHHUS
kieTku. Knerounas teopus

MeTo1b1 MOJIEKYISIPHOM U
KJIETOYHOW OMOJIOTHH.
[TpakTuueckas pabota
«/3yueHne MeTo0B KJIETOYHON
6uosioruu (xpomarorpadus,
aneKTpodopes,
muddepeHnraIbLHOe
nentpudyruposanue, [11[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MuHepaibHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKasi pOjb

Oprannueckue BenecTna
KJIETKH — OEJKH.

0.5
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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
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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 AUCCUMMIIAINA
— JIB€ CTOPOHBI METa0OIU3MA.
Tunbel oOMeHa BEIIeCTB.
JlaGopaTtopHnast pabota
«3yueHne KaTaIuTHYECKOU
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AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKkTep
pEaKUUii KJIETOYHOTO
MmeTabonusma. Jlaboparopuas
pabora «M3yuenue
(epMEeHTaTUBHOTO
paclleIIeHHs] IEPOKCU A
BOJIOPOJia B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaxX»

0.5

26

benku-akTuBaTOpHI M OCIIKH-
HHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA
BEILIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas
pabora «CpaBHEHHE MTPOIIECCOB
(GoTOCHHTE3a 1 XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3MbL. Bus
Oposxenus. JlabopaTopHas
pabota «CpaBHEHHE TIPOIIECCOB
OpOJKEHHUSI U JIBIXaHUS»

31

AdpoOHBIE OpraHU3MBbL. DTarbl
HHEPTeTUYECKOro OOMeHa.
OHeprus MeMOpaHHOTO
rpagueHTa npotoHoB. CuHTe3
AT®: Pabota nporonHoit ATD-
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CHHTAa3bI

32

O06o001IeHNE U CHCTEMATH3ALIHS
3HaHui 1Mo Teme "OOMeH
BEIIICCTB U MIPEBPAIICHIEC
SHEPTUU B KieTke" /
KonTponbhas pabora no teme
"OOMeH BelIEeCTB U
IPEBpAIICHUE YHEPTUHU B
KieTke"

33

Peakunn MaTpu4HOro cuHTE3a

34

TpaHckpunuys — MaTpUYHBIA
cunte3 PHK

35

Tpancnsauus u e€ sramnbl

36

KonupoBanue aMUHOKUCTIOT.
Poinb pubocom B buocunTe3e
Oelka

37

Opranuzanus TeHoMa y
IIPOKAPUOT U DYKAPUOT

38

MonekysipHble MEXaHU3MBbI
9KCIIPECCUH T€HOB Y 9YKapUOT

39

Bupycbsl — HekiieTouHble
(bOpMBI KUZHHU U 00JIUTATHBIE
napasutel. [IpakTuueckas
pabota «Co3xanue MoIeIn
BHUpYCa»

0.5

40

Bupychsie 3a0o5eBanus
YeJIOBEKA, )KUBOTHBIX, PACTCHUI

41

HanotexHomoruu B OMOJI0THH U
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MEOUIINHE

42

JKU3HEHHBIN UK KIETKH

43

Matpuunslii cunTe3 JJHK

44

Xpomocomsl. JlabopaTopHas
pabora «l3y4yeHue XxpoMocom
Ha IOTOBBIX MUKpOIIpEnapaTax»

0.5

45

I[eJIGHI/Ie KIJIICTKHM — MHUTO3

46

Tunsl kietok. Kapuokunes u
UTOKWHE3. Perymsimst
YKU3HEHHOTO LIHUKJIA KJIETOK.
JlaGopaTopHnas pabota
«Habnronenne Mutosa B
KJIETKaX KOHYMKa KOPEeIKa JTyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

O00011eHrEe U CUCTEMAaTU3 AL
3HAHUM 10 TeMaMm
"HacnenctenHas HHpoOpMaIus
U peajid3aius ee B KieTke",
"YKu3HeHHBIH IUKIT KIEeTKH" /
KonTponbHas pabota no teme
"Peakuuu MaTpuyHOrO cUHTE3A"

48

Opr AHHU3M KaK €IMHOC IICJI0C

49

Txanu pacrenuid. JlabopaTopHas
pabota «3y4ueHue TkaHeH
pacTeHUIN

0.5

50

Txanu >)KUBOTHBIX U UEJIOBEKA.
JlaGopaTtopHnast pabota

0.5
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«3yueHne TKaHeH KUBOTHBIX»

Oprasbsl. CHCTEMBI OPTaHOB.
JlaGoparopHas paboTa

51 0.5
«/3yueHue opraHoB IIBETKOBOT'O
pacTeHUsD

52 Omnopa Tena opraHu3mMoB

53 JIBuKeHre opraHu3MoB

54 [Iuranue opranusMoB
[InTaHne MO3BOHOYHBIX

55 JKUBOTHBIX. [IniieBapuTenpHas
cucTeMa yeloBeKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue M03BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

53 TpancnopT BemecTB y
OpPraHU3MOB
KposenocHas cucrema

59 MIO3BOHOYHBIX KHUBOTHBIX U
YyeJioBeKa

60 Beinenenue y opranu3smMoB

61 3amuTa y OpraHu3MoB

62 HNMmyHHas cucTema 4enoBeka

63 PaznpaxxumocTs u perymnsiuus y
OpPraHU3MOB
I'ymopanbHas perynsuus u

64 SHJOKpPUHHAS CUCTEMA

JKHUBOTHBIX U YCJIIOBCKA
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65

DopMBbI pa3MHOKEHUS
OpraHU3MOB

66

[TonoBoe pa3zmMHOXeHUE

67

Metios

68

l'amerorenes. ObpazoBanue u
Pa3BHUTHE TOJIOBBIX KJICTOK.
JlaGopaTtopHnast pabota
«/3yueHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

69

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

70

38.1(.]12[,[[1(3. OpTraHOB U TKaHEeH u3
3apOJAbIIICBBIX JIUCTKOB

71

Poct 1 pa3BuTHE KHUBOTHBIX.
JlaGopaTopHnas pabota
«BpbIsiBICHHE TIPU3HAKOB
CXOZICTBA 3apOABIIICH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3MHOX€eHME U pa3BUTHE
pactenuii. JlabopartopHas
pabota «CTpoeHre OpraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHum»

0.5

73

O00011eHNEe U CUCTEMAaTU3ALIHS
3HaHui o Teme "CtpoeHue u
(GyHKLIMU OpraHu3mMoB" /
KonTponpHas pabota mo Teme
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"CtpoeHue u QyHKIHH
OpaHu3MoB"

74

Hcropus ctaHoBIICHUS U
pa3BUTHSI TCHETUKN KaK HaYKH.
OCHOBHBIE TIOHSITHSI U CHMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpozoduna kak 00BEKT
TeHETUYECKUX HUCCIIC0BAHUID

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktnaeckas
pabora "M3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIINBaHHUs

y npo3odumsr”

0.5

76

IIutonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77

AHanu3upylolee CKpeluuBaHme.
Henonnoe nomuanpoBanue

78

JuruOpuaHoe CKpenrBaHue.
I[IpakTuueckas padbora
«3yueHune pe3yapTaToB
JUTUOPHUTHOTO CKPEIUBAHUS Y
JPp030(HITBD)

0.5

79

L{uTomoruyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS

80

CreruieHHOe HaCIEIOBaHNE
MIPU3HAKOB

81

XpOMOCOMHast TEOpUs
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HaCJICACTBCHHOCTH

82

I'eHeTnka nmona

83

I'emotun xak mejocTHas
cucreMa

84

I'eneTnueckuii KOHTPOJIIb
pa3BUTHUS PACTECHUH, JKUBOTHBIX
1 4EJI0BEKa

85

M3MeHUYMBOCTD MPU3HAKOB.
Buapr n3aMeH4nBOCTH

86

MomudukanronHas
W3MEHYUBOCTD

87

Bapuaunonsslii psa u
BapuallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKAITIOHHOM
n3MeHunBocTH. [locTpoenue
BApUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

0.5

88

I'eHOTHIIMUECKAS
M3MeHYUBOCTh. KoMOMHaTHBHAS
HN3MCHYHMBOCTDH

89

MyTannoHHast HK3MEHYUBOCTD.
[IpakTrueckas pabota
«MyTanuu y 1po3oduiisl (Ha
TOTOBBIX MUKpPOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
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MYTallMOHHOTI'O ITpomecca.
ONHUIreHeTHKA U SIIMISHOMHUKA

91

O06o001IeHre U crucTeMaTU3alus
no teme "['eHeTHKa - HayKa o
HACJICJICTBEHHOCTH U
M3MEHYUBOCTU OpraHu3MoB" /
KoHnTtponbHas pabota o teme
"T'enetnka"

0.5

92

I'eneruka uenoBexa.
[IpakTuueckas pabora
"CocTaBjicHUE U aHAIU3
ponocioBHOR"

93

MeToasl MeqUITMHCKOM
T€HETUKU

94

3HayeHNEe MEIUILIMHCKON
TEeHETHKH B MPEAOTBPAIICHUN U
JIEUEHUN T€HETUUECKUX
3a00JIeBaHUM YeJIOBEKa

0.5

95

OCHOBHBIE IOHATHS CENEKIHH.
JlaGopaTopHnas pabota
"H3y4eHue coOpTOB KyJbTYpPHBIX
pacTeHui U OpoA JOMAIIHUX
KUBOTHBIX"

0.5

96

MeToObl CENEKIIMOHHOMN
paboTtsl. JJaboparopHas paboTa
"N3yueHrne METOA0B CEJIEKIIUU
pactenuit"

97

JlocTrmxeHns celeKIuu
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pacTeHUl U KUBOTHBIX.
[IpakTuueckas pabota
"[IpuBuBKa pacTeHuin"

CoxpaHeHue, u3y4eHue u
98 HCIIOJIL30BAHNE T€HETUYECKUX

pecypcoB

0.5

buoTexHos0THS Kak HayKa U
0Tpacib MPOU3BOCTBA.

99 [IpakTuyeckas pabora
"N3yueHnne 0ObEKTOB
OMOTEXHOJIOTHH"

100 OcHOBHbBIC HaIlpaBJICHUA

CUHTETUUYECKUI OMOJIOTHHA

101 XpOMOCOMHaH U Ir€HHas
HHXXCHCPHA

102 Meauumnackie OMOTEXHOIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoThI

KonTpoJbubie

IIpakTH4eckue
padoThI

Jara
H3yYeHHUs

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

OBonronuoHHas Teopus Y.
[apsuna

JBY>KyIlMe CUIIbI 3BOJIIOLUN
BHU10B o Y. JlapBuny

Bops6a 3a cymecrBoBanme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

dopmMupoBaHue
CUHTETUYECKON TEOpUHU
HBOJIFOLIUU

OTankl 3BOIIOIHOHHOTO
mponecca: MUKpPO3SBOJJIOIUA U
MaKpO3BOJIFOIHUA

[Tonynsmmst — 37eMeHTapHas
€IMHHIIA DBOJIIOLIUN

3aKOH T€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrisBrieHne
M3MEHYHMBOCTH Y 0cOOei
OJIHOTO BUAa»

0.5

DneMeHTapHbIE (HaKTOPHI

63




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
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15

Bupn, ero kpurepun u
cTpyktypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB IO
MoOp(hoIOrHuecKOMy
KPUTEPUIO»

0.5

16

CtpykTypa BUaa

17

BunoobpaszoBanue kax
pe3yabTaT MUKPOIBOJIOLNH

18

CBs13b MHKPO3BOJIFOIHNHU U
SMNUICMHOJIOINHN

19

MaxkpoaBostonus.
ITasmeoHTOTOrMUECKIIE METOIBI
W3YUYEHUS IBOJTFOIIUN

20

Buoreorpaduueckue MeTobI
U3YYCHHUS IBOJTIOIHH

21

OMOpHOIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(}OTOTHUECKUE METOIbI
W3YUYEHUS HBOJIIOIIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMUMHYECKHE U
MaTeMaTHYECKHUE METO/IbI
W3YUYEHUS HBOJIIOLIUU

23

OO61re 3aKOHOMEPHOCTH
9BOJIONNHT

24

AJlaniTMBHAs pajualus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUU
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25

HayuHble runoressl
IIPOUCXO0KICHHS )KU3HU Ha
3emuie

26

I[OHayLIHBIe MNpeaAcCTaBJICHUA O
3apOXKACHUUN KU3HU

27

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘{eCKOﬁ 9BOJJIOIIMH

28

I'nnoTe3sl 3apOKACHUA )KU3HU

29

Hcropus 3emnu 1 MeToabl €€
u3yuenus. JlaboparopHas
pabora «3yuenue u
OTIMCaHKE UCKOTIAEMBIX
OCTaTKOB JJPEBHUX
OpPIraHU3MOBY

0.5

30

HauanpHbie sTans!
OPraHU4YE€CKON IBOJIOIUU

31

OBOJIIOLIUS 3YKAPUOT

32

OCHOBHBIE Tarbl YBOTIOIUN
pacTUTEITHLHOTO MUpA.
[IpakTuueckas pabota
«3ydyeHune ocoOeHHOCTEH
CTPOEHHS PACTEHHI pa3HbIX
OTJIETIOBY

0.5

33

OCHOBHBIE ATaNbl 9BOJOIHNHU
KUBOTHOI'O MHpa

34

OBOIIOLUS )KUBOTHBIX.
[IpakTuueckas pabora
«M3yuenue ocobeHHOCTEM

0.5
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CTPOCHUA MMO3BOHOYHBIX
KHUBOTHBIX»

35

Passurue xxu3Hu Ha 3eMiie Mo
spaMm | nepuoaam

36

MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHE KPU3HUCHI
IPOILIOTO

37

CoBpEeMEHHBIN IKOJIOTUYECKU I
KpPHU3HC, €T0 OCOOCHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MUPA.
OCHOBHBIE CUCTEMATHUYECKHE
TPYIIITBI OPTaHU3MOB

39

O06o06mIcHuE U
cHCTeMaTH3aIys 3HaHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€
pe3ynbTatsl”,
"Maxkpo3BOIIOLUS U €€
pesynbTaThl"/ KoHTpoabHas
pabora o Teme "DBosrorus"

40

AHTpOI0JIOTHSI — HayKa O
YeJI0BEKe

41

Pa3Butue npencrasnenuii o
MIPOUCXOKICHUU YEIOBEKA

42

MecTo 4enoBeka B CUCTEME
OPraHMYeCKOro MHpa.
JlaGopatopHas paboTa
«M3y4yeHne ocobeHHOCTEH

0.5
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CTPOCHUA CKEJICTA YCIIOBCKA,
CBsI3aHHBIX C
IMPAMOXOXKICHUEM))

43

JIBrKyIMe CUIIbI
aHTPOIIOTEHE3a

44

CooTHo1IeHNE
OMOJIOTHYECKUX U
COLMANIBHBIX (PAKTOPOB B
AHTPOTIOTeHE3e

45

OCHOBHBIE cTaanun
AHTPOIIOTCHE3a

46

[Tasmeorenetuxa u
[1aJ€Or€HOMUKA

47

OBOIIOLUS COBPEMEHHOTO
YeJI0BeKa

48

UYenoBedyeckue pachl.
[TpakTudeckas pabota
«/3yueHne 3K0I0rnIeCKUX
ajanTanuii 94eJI0OBEKa

0.5

49

MexIucIuIIMHapHbIe
METO/Ibl aHTPOIIOJIOTHHI

50

3apokJeHUE U pa3BUTUE
9KOJIOTUHU

51

MeTo1bl 3KOIOTHH.
JlaGoparopHas paboTa
«3yyeHue meTo10B
IKOJIOTUYECKUX
HCCIICIOBAHUID»

0.5
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52

3HaYEeHNE YKOJIOTUIECKAX
3HAHUH 11 YeIoBeKa

53

Okonornyeckue HaKTopsl

54

AOluoTtudeckue (HakTophl.
CBeT Kak 3KO0JIOTHUECKUI
¢axTop. JlaboparopHas
pabota «BrLsiBieHue
IpUCHOCOOICHUI OpraHu3MOB
K BIIMSTHUIO CBETa»

0.5

55

AbuoTtuveckne (HakTophl.
Temnepatypa kKak
9KOJIOTHUYECKU (haKkTop.
JlaboparopHas paboTa
«BbIsABIEHUE
IPUCTIOCOOIEHUI OpraHU3MOB
K BIUSTHUIO TEMIICPATyPhD»

0.5

56

AbuoTtnueckue GpakTopsl.
BnaxnocTs kak
IKOJIOTHYECKUH (aKTOp.
JlaGopaTtopHast pabota
«AHaTOMHYECKHE
0COOEHHOCTH PAaCTCHHUH U3
pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenpl oOuTaHus OPraHu3MOB

58

buonornueckue PUTMBI

59

Kuznennslie Gpopmbl
OpraHU3MOB

60

buotnueckue akropsl
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61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUM 1A
CYIIECTBOBAHMUS OPraHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKHUE
XapaKTePUCTHKH TIOIYJISIIAN

63

OcHoBHBbIE TIOKa3aTENN
HOIYJISILIVM: YUCIIEHHOCTb,
IUIOTHOCTh, BO3PACTHAs U
M0JIOBAsi CTPYKTYypa

64

OcCHOBHBIE TIOKa3aTeNn
MOMYJISALIUU: POXKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65

DKoJjoruveckas CTpyKTypa
MO JISIIIAH

66

JlvuHaMuKa nomynsuuuy u eé
perymsuus

67

KpuBsle pocta uncieHHOCTH
nonyJsinuu. Kpussie
BbDKUBAHUS

68

DKosoruyeckas HuIIa BUAA.
JlaGoparopHas paboTa
«IIpucniocobneHus cemsH
pacTeHUl K pacCeJICHUI0»

0.5

69

Bup xak cucrema nomyJisiiiui

70

3aKOHOMEPHOCTH MOBEJICHUS U
MHUTPALUNA JKUBOTHBIX
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71

Coo011ecTBO OpraHu3MoB —
OuoLeH03

72

DKocucrema Kak OTKpbITast
cucrema

73

KpyroBoport BemiecTB 1 moTok
SHEPTHH B SKOCUCTEME

74

OCHOBHBIE TTOKA3aTEN
IKOCHUCTEMBI

75

DKOJIOTHYECKUE TUPAMUIbI

76

HN3menenus cooOmecTs —
CYKIICCCHH

77

[IpupoHBIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEN U
OKEaHOB

78

[IpupoHBbIE 3KOCUCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTenew, MyCThIHb

79

AHTpOHOFeHHLIe OKOCHUCTECMbI

80

YpO0IKOCUCTEMBL.
[IpakTuueckas padota
«M3y4yeHune u onucaHue
yPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dbopMHpPOBaHUST OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB
B DKOCHCTEMAaX

82

Mexanu3mbl BO3A€HCTBUA
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33Fp$I3H€HI/II\/’I PAa3HBIX THUIIOB Ha
CyOOpraHN3MEeHHOM,
OpPTraHU3MEHHOM,
HOIYJIAITUOHHOM U
9KOCUCTEMHOM YPOBHSIX

buocdepa —

83 obmernaneTapHas 000JI09Ka
3emun

%4 VYuenune B. U. Bepnaackoro o
ouocdepe

25 3aKOHOMEPHOCTH
CylIecTBOBaHMs OHOChepsI

26 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHE IUKIIBI

27 3oHanpHOCTH OHMochepsl.
OcHoBHbIE OMOMBI CYyILIN

88 YcroitunBocTh 61ochepsl

29 DKOJIOTUYECKHE KPU3HUCHI U UX
IPHYUHBI

90 Bo3zaelicTBue yenoBeka Ha
ouochepy
AHTpPONIOT€HHOE BO3JEHCTBUE

91 Ha PaCTUTEJIbHBIN 1
JKUBOTHBIM MU

92 OxpaHa npupo/sl
OCHOBHBIE IPUHIIUITHI

93 YCTOWYMBOTO pa3BUTHUSA

YeJI0BEYECTBA U IPUPOJIbI
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94

Pammmonansnoe
MPUPOAOTIOIB30BAHUE U
COXpaHeHHEe OMOJIOTMYECKOTO
pazHooOpasus 3emin

95

O0o06mIeHuE U
cucTeMaTu3aIys 3HaHUM 110
TemaM "DKOoJIOTuA - HayKa O
B3aMMOOTHOIIEHUIX
OpPTaHU3MOB JIPYT C IPYTOM U
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karoleu cpenoit",
"Opranusmsl U cpeaa
oboutanusa", "IK0JI0rus BUIOB
u nomyJsinus”, "IKonorus
c0o00IIeCTB. DKOJIOTHYECKHE
cucremsl", "buocdepa -
riaobanpHas sxocucteMa" /
KonTponbhas pabota mo Teme
"Okonorus"

96

Pe3epBHBIil ypoK

97

PesepBHBII ypoK

98

Pe3epBHBIit ypoK

99

PesepBHBI ypoK

100

Pe3epBHbIii ypok

101

PesepBHBII ypoK

102

Pe3epBHBII ypoK

—_— | | | | | |

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102

7.5
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ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJTHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30oBaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHNH KU3HEHHO BaYKHBIX COLUATbHO-ITHYECKUX, SKOHOMHUECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B PELLIEHUH BOIPOCOB
paIoHAIBHOTO MIPUPOIONIONL30BaHuUs, B POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIICHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJEe POCCUUCKUX U

3apyOC)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHUU

Brnanenne cucremoil 3HaHWIT 00 OCHOBHBIX METOJAax HAay4HOTO
MO3HAHMSA, UCIIOJIB3YyEMBIX B OMOJOIMYECKHUX HMCCIICAOBAHUAX JKHBBIX
O0OBEKTOB M 3KOCHUCTEM (ONUCaHME, W3MEpPEHUE, IPOBEACHUE
HaOI0IeHNH); crocoO0aMu BBISABICHHS M OICHKH aHTPOIOTI€HHBIX
U3MEHEHHI B IIPUPOJIC.

VYMeHne BBIJIBUT'aTb T'UIIOTE3bI, MPOBEPATH HX SKCIICPHUMCHTAJIbHBIMU
cpencTBaMu, (GOPMYyIHpYys L€Jlb HCCIEIOBAHUS, aHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTAThI U J1eJ1aTh BHIBOJIBI.

BeisBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH,
00BsICHEHUE TIOJYYEHHBIX PEe3yJbTaTOB U (OPMYINPOBAHNE BHIBOJIOB C

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

YMeHue BIajeTb CHUCTEMOM OHMOJOTMYECKMX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAralOIIie OWOJIOTMYECKHE TEPMUHBI U TIOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BWJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METadbOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, 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 TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apogpimieBoro cxonactsa K. Bbapa, sBomronmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIOLMHU, TEOPUS
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antporiorere3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cyxkauéma;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus M HMPOHCXOKICHUS
KylIbTypHbIX pacreHuid, yuyenue A.H. CesepuoBa o0 nyrax u
HampaBlieHUsAX 3BooMH, yuenue B.W. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PacILEIICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHHs MpusHakoB [. Mennens;
CLICTUIEHHOIO HACJIEOBAaHUS IPU3HAKOB W HApyIIECHUs CLEIUICHUs
reHoB T. MopraHa; TOMOJIOTHYECKUX PSJOB B HACJIEIACTBEHHOM
m3MenunBocty H.M. BaBunoBa; reHernueckoro pasHoBecHus J[Ix.
Xapmu u B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Mromnepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npaBwia (MuHuMymMma lO. Jlubuxa, 5KOJI0rMuecKor mUpaMuibl YHUCE,
OMOMacChl U SHEPTUH);

runote3bl (koarnepBaTtHoil A.M. Omapuna, mepBuuHOro OynmboHa JIXK.

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

VmMmenue peuiaTtb IMMONCKOBBLIC OMOJIOTUYECKHE 3aJa4l, BBIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIENYEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, npoueccamMm MW ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUE CXCMbI CKPCHIMBAHUA JII pPa3HbIX TUIIOB
HaCJICJOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

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

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(YHKIMSMU: OPTraHOWJOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu H
CHCTeMaMHM OpraHOB y pAcTeHUH, JKUBOTHBIX M YEJIOBEKa; MEXIy
sTamaMy OOMEeHa BEIIECTB; ATAalaMy KJIETOYHOTO IHKJA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl  OOUTaHMS,
NPOLIECCAMU  DBOJIIOLUH;  JIBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHue BT CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHHS OPraHoB U CHUCTEM OpPraHOB pacCTEHHI,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TIPOTEKAIOITIX

B OpraHusMax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTHYECKUX
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mpoueccoB: oOMeHa BewlecTB  (MeTabonus3M), uHGOpMaUUu U
NpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
ramMeToreHesa, 5SMOpuoreHesa, HNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHes3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOopa,  CTaOWIM3HPYIOLIETro, JIBUXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTpU4YEeCKOro M CUMIATPHUYECKOro
BHUJI000pa30BaHus; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOIMHM Ha TeHO(OH.
TOMYJISAUK; TPUCIIOCOOJICHHOCTH OpraHU3MOB K cpefe OOHUTaHus,
4YepelOBaHNUs HANpPABICHUM 53BOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H

IMOTOKAa SHEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK NPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH IMPOLECCOB OOMEHA BEIIECTB M MPEBpAIEHUS] SHEPTHH B
KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Meio03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHIMBUIYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOT'O 0TOOPA, BUA000Pa30BaHMUS,
NPUCTIOCOOJICHHOCTH OPraHM3MOB K cpele OOWTaHUs, BIUSHHS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B AKOCHCTEMAaX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB W NPEBPAIICHUS SHEPTUH B

ouochepe

YMenue UCIIOJIb30BaTh COOTBETCTBYIOILIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUIS J1OKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIII; B3aMMOCBA3H
OPraHM3MOB U cpenbl OOWTAaHMS; EIWHCTBA YEJOBEYECKHX pac;
HE00XOIMMOCTH 3JI0pPOBOT0 00pa3a *HU3HH, COXPAHEHUsI pa3HO0Opa3us
BUJOB M DKOCUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IPUPOABI H

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHHWBAaTh HMH(POPMAIMIO OHOJOTHYECKOTO
coJiepKaHUs; MHTEPIPETUPOBATH ITUUYECKHE AaCIEKThI COBPEMEHHBIX
HCCIIeTOBaHUM B OuoJoruy, MEIHIINHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYECCKHUE po0OIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

IO3HUIIHUIO
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

buonorus kak HayKa. JKuBbie CHCTEMEBI U BX HN3YUCHUC

1.1

CoBpemeHHass OuoJjorusi — KOMIUIEKCHass Hayka. bHoJoruueckue Haykd u
u3ydaemble MMH mpobiembl. DyHJaMEHTalbHbIE, MPUKIAJHBIE M ITOMCKOBBIC
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

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

IIPOMBILIEHHOCTH, OXPaHE 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 OpraHu3alliM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIMN, MOMYJISIUUOHHO-BU0BOM, 3KOCUCTEMHBIN
(OmoreonieHoTnueckuit), 6uocdepusiit. I[Iporecchl, MpPOUCXOAANIME B KUBBIX
cucremax. OCHOBHbIE MPU3HAKH KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepun

1.3

Mertoabl Ouonornyeckoit Hayku. HaOmroneHnue, u3MepeHHe, 3KCIEPUMEHT,
cucteMarm3anusa, MetaaHanus. IloHaTme o 3aBHCHMOII W HE3aBHCHUMOH
nepemeHHon. [lnmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa TUIIOTES.
HyneBast runore3a. Ilonstue BbBIOOpKM M €€ AOCTOBepHOCTh. Pa3zbpoc B
Ouosorndyeckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[IpynunHbl HMCKaKeHUs pe3yJIbTaTOB DKCIIEpUMEHTA. [IoHATHME CTaTUCTUYECKOTO

TECTA

Knerka kak Omonorudeckas cCUCTeMa

2.1

Knerka — cTpykTypHO-(DYHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
Inetinen, P. Bupxos). OcHOBHBIE MOJOKEHHS] COBPEMEHHOW KIIETOYHOU TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHU: MUKPOCKOIIUSA, XpoMatorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, Qg depeHraIbLHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIIETOK

2.2

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

e€ poib Kak PacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPHUPOBAHUM KIIETKH,
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TEIUIOperyiauud. MuHepaabHble BEIEeCTBAa KIETKHU, UX OHOJOrHYecKasl poJib.
Posnb KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJKOB.
Crpykrypsl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, NeNTHIHAS
CBsA3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccupukanus 6enxo. buonornueckue QyHKIUN OSIKOB.
VYranesonbl. MoHOcaxapuipl, AMCaxapupl, OJUTIOCaxapuabl U IOJIHCAXapUIBL.
O6mwmii mmaH CTpoeHus W (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIMU YTI€BOJOB.

Jlunuasl. T'uppodunbHO-ruapodoOHBIe cBolicTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, Qochonunuasl, BockH, cTepouabl. buonormueckue QyHKIUN
munuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYITPOHULIAEMOCTb.

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

Crpoenue wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUYHUKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHass OHWOJOTHS: OHOXHMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T

23

Tunsl KJIETOK: JyKapuoTHYecKass U  Ipokapuotrnyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue MpoKapuOTHYECKON KieTku. KierouHas cTreHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapUOTHUeCKOW kieTku. [lmazmatudeckas
MeMOpaHa (ruazmaniemMma). CTpyKTypa mia3Matudeckoil memOpansl. TpaHcropt
BELIECTB uepe3 IUIa3MaTH4YecKyl0 MeMmOpaHy: maccuBHbIM  (nuddysus,
obneruénHas muddys3us), aKTUBHbIM (MEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tparcrnopt). IlomympoHuniaemocts MeMOpaHbl. Pabora HaTpuii-KanreBOro
Hacoca. DHJOIMTO3: MUHOLKTO3, (arouuTo3. Dk3o1uTo3. KilerouHas creHka.
CrpykTypa v QyHKIIUU KJIETOUYHON CTEHKHU PACTEHUH, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uurtoruiazMbel. OpraHoOUIbI
kieTkd. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: OHHAOIUIa3MAaTHYeCKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpoeHHE W (PYHKIMU. B3ammMocBs3b

OJIHOMEMOpaHHBIX OPraHOUIOB KJIETKH. CTpOeHHE TPaHyJSPHOTO PETUKYIIyMa.
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Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHymnspHBIA) SHAOIUIA3MATHYECKUH peTukyinyM. CekpeTopHas (GyHKUIUSA
annaparta ['onpmxu. TpaHcmopT BelecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHIPUHU, TIACTUIBL.

Crtpoenne W (yHKIMM MUTOXOHAPUN M mactup. llepBuuHBIe, BTOPUYHBIC U
CIIO)KHBIE  IIACTUIBl  (POTOCHHTE3UPYIOIUX  IYKApHOT.  XJIOPOIIACTHI,
XPOMOIUIACTHI, JIEUKOTUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranoujsl kiaetku CTpoeHHME W (QYHKUMHM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MuxpoduiaaMeHTb. MBIIeYHbIE KIETKH.
Mukpotpybouku. Knerounsiii nenrp. CTpoeHHe M JABWKEHUE KIYTUKOB U
pecHrYek. MUKpOTpyOOUKH IUTOTUIA3MBI. LleHTproIh.

Snpo. Obomnouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIINIKA, WX CTPOCHUE U
byHkuuu. SnepHblii OenKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pAacHOIOKEHHE
XpOMOCOM B MHTep(}a3HOM spe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BxmoueHns. CpaBHUTENBbHAas XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENbHOM, KUBOTHOM, TPUOHOIT)

24

AccuMuISIIMS. M JUCCUMMIISILUS — JIB€ CTOpPOHBI MeTaOonn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecredeHue KiIeTku: mnpeBpamieHue AT B
oOMeHHBIX Tmpoueccax. DepMEeHTATUBHBIM XapakTep peakuHuil KJIETOYHOTO
Metabomm3ma. DepMEeHTHI, WX CTPOEHHE, CBOWMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsr. OTinuns GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. beiku-
aKTUBATOPbl M OENKU-WHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peakuii OT pa3IuYHbIX (PaKTOPOB.

IlepBruuHbIil cuUHTE3 oOpraHM4yeckux BemecTB B Kietke. dorocunre3. Poiub
XJIOpPOIUTACTOB B mporecce ¢orocuHTe3a. CBeroBas u TEeMHOBas (asbl.
[TponykTuBHOCTE (PoTOCHHTE3a. BnusHue paznudHbiX (aKTOpPOB Ha CKOPOCTh
¢dboTocuHTe3a. 3HaUEeHHE (DOTOCHHTE3A.

Xemocunrte3. PazHooOpa3ue opraHn3MOB-XEeMOCHUHTETUKOB: HUTPUDUIMPYIOLTHE
OakTepuu, xeie300aKkTepun, cepobaKkTepuu, BOAOPOAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

Ana’pobnbie opraHu3Mbl. Buasl Opoxkenus. IIpoaykTsl OpoxkeHUS U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTuueckoro odmeHa. IloaroroBuTenbHbBIN
sTamn. ['mukonn3 — 6ecKUCIOpPOAHOE paclIeNIeHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poiib MUTOXOHApHUN B
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nporieccax OMOJIOTHYECKOTO OKHCJICHHSI. [uknnueckue pEaKIvu.
OxucnurensHoe (ochopunuposanue. [IpenmymiecTsa a3poOHOTO MyTH OOMEHa

BEIIECTB Mepes aHadpoOHBIM. DD (HEKTUBHOCTH YHEPTETHUECKOTO OOMEHa

2.5

Peakuun maTpuyHOro cuHTe3a. [IpMHIMO KOMIIJIEMEHTAPHOCTH B PEaKLMSIX
MaTpUYHOro cuHTe3a. Peanuzanus HacnencTBeHHON nHdopMmanuu. I'eneTnueckuii
KoJ, ero cBoictBa. TpaHckpunuus — matpudHblii cuHTe3 PHK. Ilpuniumns
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIEIbHOCTh, AaCHUMMETPUUHOCTbD.
Tpaucnsauus u e€ stanbl. Yuactue tpancnopTHbix PHK B OmocunTese Oenka.
VYcnoBust GuocunHte3a Oenka. KonupoBanue amuHOKucioT. Pone pubocom B
OuocuHTe3e Oenka.

Opranu3zaius reHomMa y poKapuoT U 3yKapuoT. Perynsuus akTUBHOCTU I'€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perynsius oOMEeHHBIX
nporieccoB B kieTke. Kietounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HM M oOnuratHele napasuthl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHble 3a0osneBaHus yesloBeKa, >KUBOTHBIX, pactenuit. CIIN, COVID-19,

COIIMAJIbHBIC 1 MCIUITHMHCKUC HpO6J'IeMBI

2.6

Knerounslii 1ukn, ero mnepuoabl u perymsauusa. HMurepdaza u  mwuros.
OcobeHHOCTH IpOoLecCcOB, NpoTeKaomux B UHTepdasze. IloaroroBka KIeTKH K
nenenuto. Ilpecunrermueckuil  (MOCTMUTOTHUYECKHH), CHHTETUYECKUN U
MOCTCUHTETHUYECKUH (TPEMUTOTUUECKUIN) TePHOIbI UHTEP(Da3bI.

Matpuunsiii cunre3 JIHK — pemmkanusa. [Ipunnunsr perumkanuu  JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAIUICIBHOCTD.
Mexanusm perukanun JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
Tenomepasa. XPOMOCOMHBIH Ha0Op KIETKM — KapHOTHIL. JIMTUIOMIHBIA U
rarmiouAHbIM  Habopbl XpomocoM. ['omonornunele xpomocoMsbl. IlosjoBbie
XPOMOCOMBI.

[enenne knerkun — Muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOLIECCHI.
Tunsl Murto3a. KapuokuHe3 M IMTOKHMHE3. bHojormueckoe 3HaUE€HUE MHUTO3A.
Perynsauus MmuroTHueckoro 1ukia kiaetku. [Iporpammupyemas kierouHast rudenb
— amonTo3.

qDYHKIII/IOHaJ'II)HaH I'€HOMHKa

OpranusM Kak Onoyiornyeckas cuctema

3.1

OHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opmbl pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecrnonoro  pasMHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISALUSA,

(dbparmMeHTanus, KJIOHUPOBAHHE.
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[TonoBoe pasmuoxenue. [lonoBbie kaeTku, win rameTsl. Meio3. Ctaguu meiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndeckuii cMpIcit Meiio3a
1 TI0JI0BOTO IIpouecca. Melo3 ¥ ero MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3zaponpiieBoe paszButHe. ['ameroreHe3 y KHUBOTHBIX. [loJOBbIE >Keje3bl.
OOpazoBaHue U pa3BUTHE IOJIOBBIX KiIEeTOK. CrepMaroreHe3 M OOTEHE3.
CrpoeHue mnosnoBbIX KiIeTOK. OIIOJOTBOPEHHE U AMOPHUOHAIBHOE DPA3BUTHUE
KHUBOTHBIX. CIIOCOOBI OIIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayansHOoe pasBuTtHe oOpraHu3MoB (oHToreHe3). Cramum 3MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tumbl npobnenus. OcoGeHHOCTH
JPOOTICHUST MIIEKOTIMTAIONINX. 3apOJIBIIIEBbIE JHUCTKHA (TacTpyJisiius). 3akiaaka
OpraHoB M TKaHEH W3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BIusHHE wYacTei
Pa3BHUBAOIIETOCS 3apojblia (IMOpHOHANBHAS WHAYKIHWSA). 3aKiajka IUIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXWUYEeCKUX B3aUMOICHCTBUI TI'€HOB.
Brusnue Ha SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’KaroImei
cpempl.

Poct u pazButue xxuBoTHBIX. [locTamMOpuonanbHbIl iepuoa. [Ipsmoe u HenpsiMoe
pazButue. Pa3Butne ¢ meramopdo3oM y OeCIO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bHonornyeckoe 3HaueHHWE NPSMOTO M HENPSMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa XUBOTHBIX. (DaKkTOpBl perymsiuu
pocTta JKMBOTHBIX M denoBeka. CTaauuM TMOCTAIMOPHMOHAIBLHOTO pPAa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

Pasmuoxenne u pasButue pactenwmil. [ametodur u cmopodur. Meiioz B
KU3HEHHOM IMKjie pacrteHuid. OOpa3oBaHHMe cCHoOp B Mpolecce Meiosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE y IIBETKOBBIX pacTeHuil. OOpazoBaHue u

pa3BUTHE CeMEHU. MeXaHu3MBbI peryJialiii OHTOI€HE3a y paCTEHUN U KUBOTHBIX

3.2

Uctopust craHOBieHHST W pa3BUTUS TEHETHMKM Kak Haykd. (OCHOBHbIE
FEHETUYECKHUE TOHATHUS U CUMBOJIBL. ['OMOJIOTrHYHBIE XPOMOCOMBI, AJJIEIbHBIE
IEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA MpPHU3HAK,
TOMO3HUT0Ta, TETEePO3UTOTa, YHCTasl JIMHUSA, THOPUIBI, TEHOTUI, (HEHOTHII.
OCHOBHBIE ~ METOJBI  T'CHETHKH: T'HOPUAOIOTHYECKHA,  IMTOJOTHYECKUM,

MOHGKyJ’IﬂpHO-FeHeTI/I'{eCKI/Iﬁ

33

Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHens — 3aKOH eTUHO00pa3Hs
ruOpuoB nepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoill 3akoH
Menpens — 3aKOH pacUICIUIEHUS IPU3HAKOB. LlUTOJOrMYeckre OCHOBBI
MOHOTMOPHUIHOIO CKpeIMBaHus. [ uIioTe3a 4YncToThl raMer.

AHanusupyrolee ckpemyBaHue. IIpomMexXyTOuHBI XapakTep HaclleJOBAHMUS.

Pacmennenue IMPHU3HAKOB IIPpX HEIIOJIHOM JOMUHHUPOBAHWHU.
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Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO
HACJICIOBAHMS ~ MPU3HAKOB.  [lUTojOrMYeckre  OCHOBBI  JTUTHOPHIHOTO
CKpELIUBaHUS.

CueruieHHoe HacienoBaHue npu3HakoB. PaGorer T. Moprana. CuerieHHOE
HacJeOBaHUE TEHOB, HAPYIICHUE CIETUICHUS MEXIy TeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoMOCOMHBIH MEXaHM3M OIpEAENICHUs Moya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMeTHhIM moJ. I'eHeTmyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacienoBanue mNpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTponuss — MHOKECTBEHHOE AECTBUE
refa. MHOXECTBEHHBINM aIeNu3M. B3aumojelcTBHe HeEaIeNbHBIX TI'€HOB.

KommiemenrapHocts. Onuctas. [lonumepus

34

BsaumopeiicTBre renotuna u cpesipl mpu popmupoBaHun ¢penorumna. Mi3MeHYMBOCTb
npu3HakoB. KauecTBEeHHbIE M KOJMYECTBEHHBIC MPHU3HAKK. BUIBI M3MEHUMBOCTH:
HEHACJIeICTBEHHAsI U HACJIE/ICTBEHHASI.

MomudukanmonHas ~ u3MeHunMBocTh.  Pomp  cpeapl B (hopMHpOBaHUH
MoOU(PHKAIMOHHON M3MeHYnBocTH. Hopma peakuium npusHaka. BapranmoHHbi psij
u BapuanoHHas kpuBas (B. UWoranmncen). CgoiictBa MOAU(UKAIIMOHHOM
M3MEHYHUBOCTH.

['enotunuyeckas n3MeHUUBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Bupl
TCeHOTHITMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHatuBHass W3MEHYMBOCTh. MeiH03 ¥ TOJIOBOM TIpOIIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH
TeHETUYECKOro Pa3HOo00pa3us B Mpeenax OAHOro BUA.

MyTtaimonHasi HI3MEHUYUBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHEIE.
CrioHTaHHBIE W HMHIYLIUPOBAHHBbIE MYyTallUW. SIJIEpHbIE M IUTOILUIA3MATUYECKUE
MyTauuu. COMaTHUECKUE U MOJIOBbIE MyTaluK. [[puruHbBI BOSHUKHOBEHUS MYTaIHIA.
MytareHpl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMIOHHOIO
mporiecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHON n3menunBocTu (H.H.

BaBI/IJIOB). BHGSII[GpHaSI N3MCHYHMBOCTDh U HACJICACTBCHHOCTD

3.5

Kapunotun uyenoBeka. MexayHapoaHas MOporpaMmMa HCCIEHOBAaHHUS T'€HOMA
yernoBeKa. MeTonbl  HM3y4YeHUsT TEHETUKM  YEJIOBEKa: T'€HEaJOrMYeCKHUi,
OJIM3HEIOBBIH, IUTOT€HETUYECKUH, MOMYJIALIUOHHO-CTATUCTHYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUI. CoBpemeHHOe onpeaeeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOILBIO
[MI[P-anamu3a.  HacnencrBenHesle  3a0ojeBaHUs  4eloBeKa. [ €HHbIE U

XPOMOCOMHBIC 0oJse3Hn YCJIOBCKA. bone3nu C HaCHeﬂCTBCHHOﬁ
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MIPEIPACIOIOKEHHOCThIO. 3HAUEHUE MEIULIMHCKONW M€HETHKU B MPEJOTBPALLECHUU

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukanus u cenekius. 3apoxaACHNE CeJIEKIIUU U foMecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opasusl KyJIbTYPHBIX PACTCHUM.
Ponb cenexkuu B co3naHuM COPTOB PaCTEHUM U MOpOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHOW u3MeHunmBocTH H.U.
BaBuiioBa, ero 3HaueHue TS CENICKITMOHHON pabOTHI.

Metoapl  ceneKIMOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIA H
WHANBUAYAIbHbIA.  OTambl  KOMOMHAaUMOHHOW  ceneknuu.  VcmbeiTaHue
pou3BoguTeNIed Mo MOTOMCTBY. OTOOp MO TE€HOTHUIy C IMOMOIIBIO OLEHKU
¢deHoTuma noroMcTBa M 0TOOP MO TeHOTUNY ¢ momonibio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUNH MyTareHe3 Kak HCTOYHUK MYyTalud y KyJIbTypHbIX ¢GopM
opraHu3MoB. Mcronp30BaHWE€ TEHOMHOTO PEJIAKTUPOBAHUS HW  METOOB
pexomOuHaHTHBIX JIHK 11151 mosmyueHust HCXOIHOTO MaTepualia Iyl CeIEeKIIHH.
[Tomyuenne nomumonnoB. BHyTpuBHmoBas rubpuamsaims. biu3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAWHT. HepoicTBeHHOE CKpelMBaHHWe, W ayTOPUIUHT.
I'ereposuc u ero mpuumnsl. Vcnonp3oBaHue rerepos3uca B cenekimn. OTnanéHHas
ruOpumm3aiyst.  [Ipeomonenne OecTutouisi MEXBHIOBBIX THOPHUIOB. JlOCTHXKEHUSI

CCIICKIIUHN paCTCHI/Iﬁ H JKNBOTHBIX

3.7

OOBEKTBI, UCNIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYJIBTYPBHI,
MHUKPOOPTaHM3MBl, HUX  XapaKTepUCTHKa. TpaguLUOHHAas  OHOTEXHOJIOTHS:
xjeOoneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOHOJIOTUYECKUX TEXHOJOTHI.
[TpousBomcTBO  Oenmka, aMUHOKHCIOT H  BUTAaMHHOB.  VICKyCCTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHMPOBAHHWE >KHBOTHBIX.
Merton TpaHCIUTaHTAaLMHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHXEeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOunanTHeix JIHK. JlocTmkeHus © TepCreKTHBBI
XpOMOCOMHOH M TeHHOM HWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBEIX KIETOK

CucrtemMa ¥ MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonoruueckoe = pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cHcTeMa
opranudyeckoro wmwupa. I[lpuHiuner kinaccudukanuu opraHu3moB. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHHUS M KHU3HEACSITETbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJHOKIJIETOUHBIE BOAOPOCIH, APyTHe

IMPOTHUCTHI. KomonunanbHeIe OpraHnu3MBblI. I[BI/I)KCHI/IG OAHOKJICTOYHBIX OPTaHU3MOB:
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amMEOouIHOe, KIYyTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPTraHU3MOB.

PaznpaxuMocTh y O4HOKIETOYHBIX OPraHU3MOB. TaKCUChI

4.2

MHOrokjeTouHbIe pacTeHUs. B3anMOCBs3b YaCcTE€d MHOTOKJIETOYHOI'O OpraHU3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOrO0 opraHuzma. Opranusm
KaKk eauHoe TIenoe. TkaHum pacTeHuid. TUIBI  pacTUTENbHBIX  TKaHEW:
oOpa3oBarenibHasi, IOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTH CTpOoeHMS, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUIN

4.3

BereraruBHble 1 reHEpaTUBHBIE OPraHbl pacTeHU. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUIN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BELICCTB
pactenusmu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MoBEpXHOCTb KIETKH.
TpaHncriopTHble cUCTeMBbl pacTeHuil. Bbigenenue y pacreHuil. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeacrBa macCMBHOM M XUMHYECKOMN
3a1UThl. OUTOHLKIBL.

PaznpaxxuMocTh M perynsuus y opraHu3MoB. PasapaXumocTe W peryisnus y

MHOT'OKJICTOYHBIX paCTeHHfI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOUHbIE  KMBOTHBIE.  B3anMMoOCBS3b  4acTE€l  MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CHCTEMBbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeIOBEKa. THIIbI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTENbHAsA, MbIIICYHAS, HEpBHAS.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACIONIOXKEHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YC€JIOBCKA

4.6

Opraspl U CHCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMK OPTaHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpoeHHE M THUIbl COCAMHEHUS
KOCTEH.

JIBi>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanue skuBOTHBIX. I[luTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »uBOTHbIX. KoxHoe nbixanue. XKabepHoe u
JEroYyHOE JIbIXaHUeE.

JIpIXxaHWe TMO3BOHOYHBIX YUBOTHBIX. OJBOJIOLHMOHHOE YCIOXKHEHHE CTPOCHUS
NErKUX TO3BOHOYHBIX KXUBOTHBIX. J[pIXaTelbHAsl cHUCTeMa 4eloBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Y NTUL W MICKONUTAIOUUX. TpaHCHOPT BEIIECTB Y
opranu3MoB. TpaHcopT BelECTB Yy >KMBOTHBIX. KpoBeHocHas cucrtemMa u eé
opranel.  KpoBeHocHas  cucrema  NO3BOHOYHBIX  JKHMBOTHbIX.  Kpyru
KpoBOoOOpaIreHusi. OBOJIONMUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMbI MMO3BOHOYHBIX >XMBOTHBIX. Bhinenenue y opraHusmoB. Beigenenue y
#KUBOTHBIX. COKpaTuTenbHble Bakyonu. Opransl BeieaeHus. CBs3b MOJIOCTH TeNa

C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BpiieneHue y MO3BOHOYHBIX
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KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBbI H uX
IIPOU3BO/IHBIE.

Pa3npa)xuMocTh 1 peryiasuus y opranu3MoB. PasapaxuMocTs y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3napakuMocTh W peryiasinuss y MHOTOKIETOYHBIX
pacteHuil. PocTOBbBIE BEIIECTBA U MX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryisuus Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u €€ oTaensl. DBONIOLUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOMI
CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputMoB u mnporpamm i 3(PQGEKTUBHON (PYHKIIMOHATBHON
aHHOTalluM  TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHMBOTHBIX M YCJIIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3JO0POBLC

5.1

OpraHsl 1 CUCTEMBI OPTaHOB uenoBeka. OTAEIbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycinoBHble M yCIOBHBIE
pednexcel. ['yMopanbHas peryiasiuuss U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yesoBeka. JKee3sl JHAOKPUHHON CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3auMocBs3p HEpBHON M SHIOKpUHHOW cucteM. [wunoramamo-runodusapHas

cucrema. Pednexc u pedpnexropnas ayra. besycnoBHble U yCiI0BHbIE pedIeKCh

5.2

3amuTa opranuzMa ot OonesHeld. IMMyHHas cuctema yenoBeka. Kiertounsrii u
TYMOPaJIbHBIA HMMMYHHTET. BpoXa&HHBIN, NpuOOpeTéHHBINH crienupuaecKuit
UMMYHUTET. Teopusi KJIOHAJbHO-CENEKTUBHOTO wuMMmyHuTera (I1.Dpmnmx,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHI OpraHusmMoB. Poib

BpO)KI[éHHOl"O HUMMYHUTETA B PA3BUTHU CUCTCMHBIX 3a00/1eBaHUH
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KpOBeHOCHaH cucTeMa U e€ OpraHbl. Cepz[ue, KPOBCHOCHBIC COCYJbl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepana u e€ perynsuus
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Jbixanue yenoseka. Ju¢¢ys3us ra3oB uepe3 NOBEPXHOCTh KJIETKHU. JlpIxaTenbHas
cucremMa 4esjoBeka. JIpIxarenbHas IMOBEPXHOCTb. Perymsuus  AbIXaHMSL.

JprxarenbHbie 00BEMBI

5.5

HI/IHIGBapI/ITeJ'II)HaH CHUCTEMAa 4YCIOBCKA. OT}IGJ’IBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IIIIeBapI/ITCJIBHBIG KCJIC3BbI. BHYTpI/IHOJIOCTHOG u BHYTPHKJICTOYHOC

MUIICBAPCHUC

5.6

IToxkpoBbl M ux mnpousBojHble. Opranbl BblaeneHus. Ilouku. CrpoeHue u
¢dbyHKUMOHMpOBaHUE HepoHa. DUIbTpalLMs, CeKpelus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KCHI/IC YyeJloBeKa: MbIieyHas cucreMa. CkeleTHBIC MBIIINBI U HX pa60Ta.

CtpoeHue U TUIBI COEMHEHUS KOCTEN

Teopus sBomonuu. Pazputue xu3Hu Ha 3emMiie
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6.1

OpomoniionHass  teopusi Y.  JlapBuna. [lpeamnochuiku  BOSHUKHOBEHHS
napBuHu3Ma. JKu3Hb U Hay4Has aesatesnbHocTh Y. /lapBuHa.

JBrxymme cuibl 3Boirouuu BUIOB 1o Y. JlapBuHY (BBICOKas MHTEHCUBHOCTD
pa3sMHOXKEHHs OpPraHM3MOB, HACJEICTBEHHas M3MEHYMBOCTb, OoOppOa 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndeckoir teopun sBomonun (CTD). HeirpansHas Teopus
sBoston. CoBpeMEeHHas HBOJIOLMOHHAs OMOJ0rus. 3HaueHUE SBOJIFOLIMOHHOM

Teopuu B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tomynsimust kKak »yeMeHTapHas eauHuna SBomonud. COBpEeMEHHBIE METOIbI
OLIGHKH T€HETUYECKOTO0 pa3HoOoOpa3usi U CTPYKTyphl mHomyssiiuid. M3menenue
reHOQOHAAa TOIMYJSAIUN KaK 3JIEMEHTAPHOE SBOJIONMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jxx. Xapau, B. BaitnGepra.

DOnemeHTapHble (akTOphl (ABIKYIIME CHUJIBI) OSBOMIONUHM. MyTalMOHHBIN
npouecc. KomOunatuBHast u3MeHuuBOCTb. Jlpeiid reHoB — ciyuaiiHble
HEHANpaBJIeHHbIE W3MEHEHHMsS 4YacTOT aivieneil B momymsanusix. DQQexT
OCHOBATEJIS. Murpanuu. W3onsus TOITYJISIIA: reorpaguydeckas
(mpocTpaHCTBEHHAas ), OrMoJoTHYecKas (pernpoyKTHBHAS).

EctectBennbiii  oTOOp — HampaBistomui  ¢gakrtop dBoiouud. Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAaOMIM3UPYIOMIUH, pa3pbIBAIOIINN
(nu3pyntuBHbIi). [TonoBoit oTO6OD.

[IpucnocoONeHHOCT, ~ OPraHM3MOB  Kak  pe3yJbTaT  MHKPOIBOJIIOIHH.
Bo3HukHOBeHHe — mpucrnocoOneHuid y  opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. [Ipumeps! npucrnocobneHuii y opranuzMoB. OTHOCHTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u cTpykrypa. BumooOpa3oBanume Kak pe3yibTar
MUKpO3BOIIOIUU. M3omsuus — kioueBoll ¢akrtop BuaooOpaszoBanus. Ilytu u
CTIIOCOOBI BUJI000pa30BaHU: QJIJIOTIATPUYECKOE (reorpaduueckoe),
CUMIIaTpU4yeckoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (IIOJUILIOMIU3AIMS,
ruOpuanzanus). JIuTeIbHOCTh BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OMONOTHHM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
O6nopazHooOpa3us. MUKpPOIBOJIIOLUS M KOIBOJIIOLUS Mapa3uTOB U UX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI

C HEH

6.3

Meroasl n3ydeHus MakpodBoironnu. IlameoHToNOrHYecKkre MeTOIbl N3yYeHHS
sBomtonn. Ilepexomnbie GOpMbI U PUIOTEHETUIECKHUE PSIBI OPTAaHU3MOB.
buoreorpaduueckue meronapl nzydeHus sBontonun. CpaBaenue (Giaopsl u payHsl

MaTEpUKOB M OCTPOBOB. buoreorpaduyeckue obiactu 3emnu. Buabl-sHaeMuku u
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PEITUKTHIL.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3YUYCHHUS
HBOJIONMH. ['eHeTHUecKkne MeXaHU3Mbl 3BOJIIOLIMM OHTOTEHe3a U MOSBICHHS
HBOJIIOLMOHHBIX ~ HOBHIECTB. [ 'OMONOTMYHBIE ¥  AHAJIOTHYHBIE  OPTaHBI
Pynumentapapie  opraHbl W aTaBU3MBL.  MOJEKYISIpHO-TEHETHUYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYEHHUS  HBOJIOLHH.
I'omonoruynsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (PUIOTeHETHYECKUX
JIePEBHEB.

XPOMOCOMHBIE MyTaIlMU M HBOJIOIUS TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (MpaBWiia) 3BOTIONKU. HeoOpaTUMOCTh 3BOIIOIUH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITUHA

6.4

Hayunble rumore3bl MNPOUCXOXKICHHS >KU3HUM Ha 3emuie. AOuoreHes
naHcnepMus. JloHay4dHbIE MPEACTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HH U €€ ONpPOBEP:KEHHE ONBbITaMU
®. Pemu, JI. Cnamnannmanu, JI. Ilactepa. IlpoucxoxkneHue KU3HU U
acTpoOHOIOTHS.

OcHoBHBIE 3Tallbl HeOpraHMYeckod 3Boftouuu. [lnanerapHas (Teonoruueckas)
IBOMIONUA. XHUMHYECKasi DJBOIIONUA. AOHWOTCHHBIM CHHTE3 OpPTraHWYECKHUX
BemecTB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. HOpu. OO6pa3zoBanue
nonuMepoB u3 MoHomepoB. KoanepBathas rumorte3a A.M. Onapuna, rumnoresa
nepBuyHOro OynboHa JIk. XonmeilHa, reHeTudeckas rumoteza [. Mémrepa.
Pu6o3umsr (T. Yek) u rumotesa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnu u metoabl €€ m3ydeHus. lckomaemble opraHMYeCKHE OCTaTKH.
I'eoxpononorust u e€ meronasl. OTHOCUTENbHAS M a0OCONIOTHAs T'€OXPOHOJOTHSL.
["'eoxpoHonoruueckas 1Kasa: 0Hbl, 3pbl, HEPUOIbL, TTOXU.

Hauanbnbie 3tansl oprannyeckoi 3posirouuu. [losBreHne U 3BOTIOLUS MEPBBIX
KJIETOK. OBOJIOLUS MeTabonu3ma. BO3HUKHOBEHHE TMEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIor MEepBbIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapuoThl U 3yKapHOTHL.

[Tpoucxoxaenne 3yKapuoT (cUMOHOTeHe3). DBOJIOIHMOHHOE IPOUCXOXKICHHE
BUpYcOB. IIponcxokieHue MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HUMKHOBeHuHe
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl HBOJIONMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pacteHuil. Bbixon pacrenuii Ha cyumry. IlosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHMe WMH cymu. CemeHHble pacTeHusa. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl SBOJIONUMA JKUBOTHOTO Mupa. OCHOBHBIE apoMOpGO3bI
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KHUBOTHbIX. Bennckast ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. [lepBrie XOpoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentunuid. [IporcxoxaeHre MICKOMHUTAOMIUX U
ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMHU U
ITI03BOHOYHBIMH KHBOTHBIMU CYIIIH.

Pa3BuTue xu3HU Ha 3eMiie 10 paM U NEepHoJaM: apXei, poTepo30H, MaJeo30u,
Me3030M, KaiiHO30i. OOmas XapakTepuUCTHKa KJIMMaTa W TeOJOTHYECKUX
nporeccoB. [losiBieHne 1 paciBeT XapaKTEPHbIX OPraHU3MOB. YTie00pa3oBaHHeE:
€ro YCJIOBHSI U BIUSTHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUs — DKOJIOTHYECKHE KPHU3HUCHI INpouuioro. IIpuuuHbel u
CIIECTBUS MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomnosnoruu. Metonel anTpononoruu. CraHOBIEHUE
MIpeJICTaBICHHUI O MPOUCXO0KIEHUH yenoBeka. CoOBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMAaTHMYECKOE IIOJIOKEHUE YeNIOBEKa.
CBunerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMM:  CPaBHMTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBejgeHyeckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHe U KOMITJIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3zBUTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JBuxymme cunbl ((akTopbl) aHTPOIOTeHe3a: OMOJOTHYECKHe, COIHalIbHBIE.
CooTHoleHrne OMONIOrHYECKUX U COLUAIbHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOTe€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UYenoBek  yMelnbld, II€pBbIE  M3TOTOBJICHUSA  Opyaud  Tpyaa. Yenosek
MPSAMOXOAIIIMNA W TEpPBBIA BBIXOA JItoAeH 3a mpenensl Adpuku. UYemoBek
reiienb0eprekuii — o0l MpeoK HeaHIepPTaTbCKOro YeslOBEeKa W YesloBeKa
pasymHoro. YenoBek HEaHAEPTaJbCKUK KaK BHJ JIIOACH XOJIOJHOTIO KJIMMATaA.
YenoBeKk pa3syMHBII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTHHEHTOB 32 MnpeneinamMu AQpuku.

DBOMIONUS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBII 0TOOp B MOMMJISALUAX
yenoBeka. MyTanoHHBIA nporiecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeii¢ reHoB, Murpaius U «d(p(eKT ocHOBaTeNs» B MOIMYJISALUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. bonemme pacel:  eBporeongHas
(eBpas3uiickasi), aBCTpajO-HErpoujHasi  (dSKBaTOpUaibHAasi),  MOHTOJOMIHAS
(a3narcko-amepuKaHcKkas). Bpemss u myTu pacceneHus yeloBeKa IO IUIaHETe.
EnuncTtBO  yenoBeueckux pac. HayyHas  HeECOCTOSATENBHOCTH — pacHU3Ma.

[TprucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKPYXKAromleH Cpembl.
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Bmusiane reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJOTHIO U

(U3MOTIOTHIO YeIOBEKa

DKOCUCTEMBI U IIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun s3xosnorun. CBsI3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Mertoasl skonmoruu. IloneBble HaOMrOAEHUS. OKCIEPUMEHTHI B  HKOJOTHH:
OpUpoaHble U JabopaTopHble. MozaenupoBaHMe B 3SKOJOTMU. MOHUTOPHUHT

OKPY’KAIOIIEH CpPeIbl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Dkosornueckue (GakTopbl W 3aKOHOMEPHOCTH HX neicTBus. Kiaccudukamms
AKOJIOTMYECKUX (AKTOpOB: abOMOTHYECKHE, OMOTHYECKHE, aHTPOIOTE€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS dSKolorndeckux ¢akropos. [IpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobnortnueckue (akropel. CBeT Kak sKoyorudeckuii (axrop. [leiicTBue pazHbIX
Y4aCTKOB COJHEYHOIO CIHEKTpa Ha OpraHu3Mbl. OKOJOTMUYECKHUE TPYIIIB
pacTeHUl M KUBOTHBIX IO OTHOULIEHHIO K cBeTy. CurHajbHas pojib CBETa.
DOTONEPUOAU3M.

Temmeparypa Kak odKojoruueckuii ¢axrtop. JleiicTBue TteMmmepaTypsl Ha
opranu3msl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak 9konormueckwii  (axtop. IIpucmocobmenust pacteHuit K
MOJIIEpKaHUI0 BojHOrO Oanmanca. Kiaccumdukanusi pacTeHHi 1O OTHOLICHUIO K
BoJie. [Ipucnocobnenus >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHas,
rinyOuHHAas  INOJAIOYBCHHAs, BHYTPUOpPraHM3MeHHas. DU3NKO-XMMHYECKHE
0COOEHHOCTH cpea OOWTaHUs OpraHu3MoB. lIpucmocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpefax.

buonorudeckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHBIE Y TOJIMYHBIE
puTtMbl. [IpHucrnoco6IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCJIOBHM
AKHU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (hopme. KuzHeHHBIE
GbopMBl pacTeHMii: JepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HEeHHbIE (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOHOoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HU.

buotnyeckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tomuueckume, (opuueckue, ¢dadbpuyeckue). 3HAUYCHUE

OMOTHYCCKUX B3aUMOJCUCTBUM IS CyHICCTBOBaHUA OpPTraHU3MOB B CpCac
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oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH TomyJsainuu. [lomynsammst kak Owojoruyeckas
cucrema. Poirb HEOTHOPOTHOCTH CPeJbl, (PU3HUECKUX 0aphepOB M OCOOCHHOCTEH
Ouonoruu BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPBHI MOMYIISIIUN.
OcCHOBHbIE TOKa3aTeau MOMYJSLHUU: YHUCIEHHOCTb, MJIOTHOCTb, BO3pAacCTHAas M
MoJoBasg CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpALHS.

Dkoyoruueckasi CTpykrypa mnonyisauuu. OIleHKa YUCICHHOCTH MOIMYJISLUU.
JnHaMuka nonmyssiuuu U €€ peryysauus. buotudyeckuid MoTEHUMAn MOMYJISALUH.
MogaenupoBanue OMHAMUKU —Tmonyssinud.  KpuBble pocTa  YHCIEHHOCTH
nonyisauuu. Kpusbie BblKUBaHUS. Perynsiiuss 4MCIEHHOCTH MOIMYJSIUNA: POJb
(GakToOpoB, 3aBUCSMIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJoB (1- u K-cTtparerun).

[TonsitTue 00 »KoyOrMYecKOW HUIIE BUAa. MectooOutanue. MHoromepHas
Mozenb skonormdeckod Humum Jx.M. XatunHcoHa. Pa3zMmepsl skoinormyeckomn
Huy. [loTeHnmanbHas U peaau30BaHHAs HUIIIH.

Bun xak cucrema nomynsuuii. Apeanbl BUAOB. Buasl M MX KU3HEHHBIE
CTpaterud.  3aKOHOMEPHOCTHM  TIOBEACHUS M MHUTpAlUid  KUBOTHBIX.

buonorunyeckue nHBa3UU JYKCPOAHBIX BUJOB

7.4

CoolOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. Cszu Mexay
opranm3mMamMu B OuWoOIeHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). PyHKUMOHANbHbIE OJOKM OPraHM3MOB B 3KOCHUCTEME: IMPOAYLEHTHI,
KOHCYMEHTBI, penylneHTbl. Tpoduueckue ypoBHU. Tpoduyeckue LEmu U CEeTH.
AbGuotnueckue 6510ku skocucteM. [louBbl M mibl B 3kocuctemax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B IKOCHCTEME.

OcHOBHBIE MOKa3aTeau 3KocucTeMbl. bruomacca W mpomykuusi. DKOJIOrH4YecKue
MUPAMU/JIBI YUCE, OMOMACCHI U YHEPTHH.

HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKLECCMM M MX IPUYUHBL. AHTpPONOIE€HHBIE BO3JECHCTBUSA Ha
cykueccun. KnnmakcHoe coobmiectBo. bruopaznoobpasue 1 moinHOTa KpyroBoporta
BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipuponnbie 3KocHUCTEMBL. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporneHo3s. Pa3nnuus Mexy aHTpOIIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diaopa u
¢dayna. CuHaHTpONHM3aUs TOPOACKON ¢ayHbl. brojornyeckoe u X03sIiCTBEHHOE
3HAYEHHE arpodKOCUCTEM M YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJCHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

HepeHoc OHCPIUur U BCHICCTB MCKAY CMCKHBIMH 3KOCUCTCMAMMU. Y CcTOMYNBOCTH
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OpraHmu3mMoB, HOHy.]'I?[III/Iﬁ H D3KOCUCTEM B YCIOBHAX CCTCCTBCHHBIX H

AHTPONOTEHHBIX BO3JACHCTBUI

7.5

buocepa — oOmemnanerapHas o6Oomouka 3emiid, TA€ CYMIECTBYET WU
cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdepsl u e€ coctas. JKuBoe BemecTBo Ouocdeps! U ero PyHKINU.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rI00anbHOM  dKocucTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHYECKHE IMKIBI (yriepoia, a3oTra).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OMOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYyHApPA,
XBOWHBIC JIeca, CMEIIAaHHBIE W INHPOKOJIIMCTBEHHBIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE JIECa, BBICOKOTOPhs. Kimmar, pacTUTenbHBIA U
KUBOTHBII MHp OMOMOB CYIIIH.

Crpykrypa U (DyHKIHS JKUBBIX CHCTEM, OICHKA UX PECYpCHOrO IMOTCHIMANA U

onocdepHbIX PyHKITHIA

7.6

DKOJIOTHUECKUE KPU3KCHI U UX NMpUYMHBL. Bo3aeiicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3JYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CpEbl.
Oxpana BoaHBIX pecypcoB. Paszpymenue nouBel. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmuMmara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE Ha PACTUTEIBHBIM W KMBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO W KUBOTHOIO Mupa. OCHOBHBIE NMPUHLMIIBI OXPaHbl IPUPOJBL.
Kpacubie knHuru. Ocobo oxpansemble mnpuponnsle Tepputopun (OOIIT).
boTtanndeckue caspl U 30010TMYECKHE TAPKH.

OCHOBHbIE MPHUHLMIIBI YCTOMYMBOI'O Ppa3BUTHUSI YEJIOBEUECTBA U TPUPOIbL.
PamonanibHO€  MPHPOJOINONB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTO

pasHooOpa3us 3emin
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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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