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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepaumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEeHHO-
HayuyHbsle mpenMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHble IPEeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennyanin  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS H
IPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]Yy OCHOBHBIM OOIIMM, CpPEIHUM
o01IKM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBSA3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenser 00s13aTebHoe (MHBApUAHTHOE) MIPEJAMETHOE COep>KaHue, ero
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3ed, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu30oBaH MPUHILMI TMPEEMCTBEHHOCTH C HW3Yy4Y€HUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogaps 4YeMy MpOCMaTpUBAETCS
HAIlPaBJICHHOCTh ~HAa  MOCIEAYyIOlee pa3BUTHE  OMOJIOTMYECKUX  3HAHUU,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEJICTABIECHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTAHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromel mnpupoaHoit cpene. B
nporpaMme No OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorus» B peanmmszaruu  TpeboBanmit DPI'OC COO k mnIaAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yYaroImMxcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero oo1ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHre U yriyOJjeHue 3HaHUM oOyyarouuxcs O >KMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETUKH, CEICKINN, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mnpeamera «buomorus» Ha yriayOGleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyUYEHHUIO
Ouosjornyeckoro  oOpa3oBaHHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TP HU3YYCHHH OOyUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacHmIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeIOBEeKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MIOMCKOBOTO
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 "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOINN OPTaHUYECKOr0 MHUpa Ha 3emiie,
COXpaHEHUs OHOJOTHYEeCKOro paszHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIIOTHH U
OMOJIOTUN DPA3BUTUS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTUM W CHUHTETUYECKOM
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXcs MO OOTaHWKE, 300JI0THUH,
aHaromuu, Qusznongoruu uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorus» mpuszBaH  00eceUUTh  OCBOCHHWE
00yJaronMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIUIIOB U MPABUI,
JIeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHY, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHWM. J[Jis
pa3BUTHS M TOJJIEPKaHUS HMHTEpeca OOydaromMXcsd K OHOJIOTMM Hapsiay Cco
3HAYUTEIILHBIM 00BEMOM TEOPETHUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM MHOW o0OjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIICHNE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypoOBHE —
OBJIaJICHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra u MNpuoOpeTeHue yMEeHUui
UCIIOJI30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUM MHTEpPECA K ONMpPEAEIEHHON 00JacTh
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTO 3aBEeICHHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

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

OCBOCHHE O0YYaIONUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLH, BUI, OMOreoleH03, Onocdepa); 0 BhIJAIOIMUXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromIMXcsi ¢ METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJSipHOM U
KJIETOYHOM OHOJIOTUM, SMOPHOJIOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJIeKIINHM, OWOTEXHOJNOTUM W CHHTETUYECKOW OWOJIOTMH, TaJeOHTOJIOTHUH,
JKOJIOTUH);  METOJJaMH  CaMOCTOSITEIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UcclieloBaHuil B JjabopaTopum W B mpupojie (HabOmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMAIMIO; MOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUATbHO-PKOHOMHUYECKUMH U  JKOJOTUYECKUMHU
npoOieMaMu 4YeJIOBEYECTBa; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpY’KaloIed NpUpPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYKAIOIIMUX  JIIOIH; OOOCHOBBIBAaTH M COOJIOAATH  MEpPHI
npoduiiakTUKU WHGEKITMOHHBIX 3a00JI€BaHUi, TIPaBUIa MOBEJACHUS B NIPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUVICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOsieMamMH, METOAOJoruen
OHMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBLHBIX
UCCJIEIOBAHM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE Y 00YyYaIOMUXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJC B
1EJIOM U K OTJICIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAllUN €CTECTBCHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OO0ydYaroIMMHCS  KOMIIETEHTHOCTH B PAIlOHAIHLHOM
IPUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJl TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCHUCTEM, OHMoCc(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmogeHuss Mep NpoPUIakTUKKA — 3a00JICBaHUI,
obOecrieueHne OE30MACHOCTH JKU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHMe  YCIOBHH  UIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VH]IUBUTy aJIbHOU 00pa3oBaTeNbHOU TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIOeMy TPO(ECCHOHATFHOMY CaMOOTIPECIICHHIO, B COOTBETCTBUH C
WHMBUy aIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee ynca0 YacoB, OTBEJACHHBIX HAa M3yYeHHE OMOJIOTHUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).

Ot6op opraHuM3arOHHBIX (HOPM, METOJIOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHenu@UKU ero COoJep)KaHHs W HANpaBIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHHMs B OpraHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO6s13aTENBHBIM YCIOBHEM MPU 00yYEeHUU OMOJIOTHH Ha YIIIyOJIEHHOM YpPOBHE
SBJISICTCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpaKTUYeCKUx pador. Takke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEAESISICTCS YYUTEJIEeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXKXAHUME 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
cucteMmbl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHU OPraHU3ALUU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKM», «TKaHU JKMBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3y4YE€HUS )KUBOU IPUPOIBD».

O6opynoBanue:  naboparopHoe  oOopydoBaHWE  JJig  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHuEe pAa3aUYHBIX METOAOB MPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

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

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadus, 3mekTpodopes, METOJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpo8anHvIX
K1emokK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

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

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

IIpakTuueckas paGora «l3ydueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPUTENs, peareHTra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIEeCTBAa KJIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoseKky:bl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTWYHAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue Gpynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue pyHKIUM YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMicTBA. Kitlaccudukanus Tunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢QyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [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.



CrpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka 0akTepuii u apxei.
OCOOEHHOCTH CTPOCHUSI TeTepOTPOPHON U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tnasmatnueckass wmemOpana (miazmanemma). CTpykTypa —IJIa3MaTHUYeCKOu
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KJIETOYHON CTEHKH PACTEHHM, TpHOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyJSIpHBIM) — 3HAOIUIa3MAaTUYECKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onbmku. Moougurkayus b6enxkog &
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA W 1wiactui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpllIEUHbIE — KIIETKH.
Axmunosvle KOMnoHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKITYTHMKOB W peCHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTtpuKkc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HUHTepha3HOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Knerounsie BritoueHusi. CpaBHHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3yKApUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTtopnass 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



AT®D: paboma npomonuoi 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.



JdemoncTpanuu

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

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

IIpakTnueckas padora «Co3aHue 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.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1emnoe. I'omeocras.

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

TKaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: JMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (DYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U Yes0oBeKa. DyHKIMHU OPraHOB U CUCTEM OPTaHOB.

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

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanne opramusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a H
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHyTpuIiosoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBapurenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérounoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHHWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa u4elioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMEL.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKHMBOTHBIX 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 BbiaeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHHE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMu. Boeinenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUMU.
Kyrtukyna. CpeactBa macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

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

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

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

['ymopanbpHast peryysinyds U SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cucTeMa.

JdemoHcTpanun

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepumn», «lIpocreiimmue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «HepBnas CHCTEMaY, «Koxay, «MpIreyHas CHCTEMa,
«BbigenurenbHas cuUCTeMa», «OHIAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«mmynuter»,  «KuimiedHonosoctHeie», «Cxema  NUTaHUS  PACTEHMII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema denoBekay», «Pediexcey.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPacTeHUM, repdoapuu
pacTeHUil pa3HbIX OTHAEJOB, BIAXHBIE MpenapaTrbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE JJI IEMOHCTPAIIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u OeiIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHUe U pa3BUTHE OPraHU3MOB

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

[TonoBoe pa3zmuHoxeHue. IlonoBeie kneTku, win rametsl. Meno3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpeazaponpiieBoe pazputue. I'ameroreHes y :,UBOTHBIX. [1070BbIE jKelE3bl.
OO0pa3zoBaHue U pa3BUTHE NOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
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



pa3BUTHUSA, UX PACHPOCTPAaHEHHE B Npupoje. Tuibl pocTa KUBOTHBIX. DakTOpbI
PEryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpPTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B IMpoiecce Meno3a.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTUE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crnepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BuTHE», «Pa3zBuThe waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM LHKI MXa», <KW3HEHHBIM  IUKI
MarnopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

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

JlabopaTtopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIINUX
pacTEeHUI.

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

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonbnoBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATUBHBIC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



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

JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbI CKPEIIUBaAHUSD.

JlabopaTopnass 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,



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

OGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

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

IIpakTnueckas  padora  «l3ydeHme  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030DUIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUKaIMOHHON
V3MEHUYHMBOCTH.

I'enoTunMueckass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYHMBOCTH. Meio3 U TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAaHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HACJICICTBEHHOCT.

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

JdeMoHcTpanuu

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

Tabmuiet u  cxeMbl: «Bugsl  u3MeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



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



dbopm opranuzmoB. Vcmonb30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTepuaa ajsi CeleKIUu.

[Tonyuenue MOJIUTLIIOU/IOB. BuyTtpusugoBas rudbpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiuBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3nc u ero mnpuunHbl. HMcmonb3oBaHue
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.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. ComaTuyeckas TUOpUAM3ALUA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0oB B CeleKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METO/ TpPaHCIUIAHTALMK SIEp KIIETOK.
Texnonoeuu 0300po8IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue 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)».

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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOyyarImuMuca MporpaMMm cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIE U MPEAMETHBIE.



B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOTPAMMBI 10 OHOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHHE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW UAECHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OUOJIOTHUH,
yeneHanpagieHHoe passumue BHYTPEHHUX YOEKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUS OHOIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIONIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTHYECKOTO  00pa3OBaHWs, Haluuue  NPABOCO3HAHUS  DKOJOTHIECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO OHMOJIOTHH JTOCTUTAOTCS
B EJIUMHCTBE Y4Ye€OHOM M BOCHHUTATEILHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT TMpOlleCCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMHA JIMYHOCTH, NATPUOTHU3MA U
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpAAUIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOIE U
OKpY>Karollen cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUN, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO O0IIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA IESITEIBHOCTH B MPOIECCE peai3ali OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa M MPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB NIPH OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IE€pE]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM ITPUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKMX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJIOTHH, TOHUMAHHS 3HAYCHUsS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXKeHHUio u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHS 1EHHOCTEH CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAaHHE SMOLUOHAIIBHOTO BO3JICHCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPOXEHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE
MPOSIBJISITh KAYECTBA TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMS KYJIbTYPbl 310POBbS H
IMOLUOHAJIBLHOIO 0JIaronoJIyyus:

NOHUMAaHUE W peaju3alus 370pOBOTO M Oe3omacHOro oOpa3a >KHU3HU
(310poBO€  TUTaHHWE, COOJIIOJICHWE TUTMEHUYECKMX TIpaBUJI M HOPM,



CcOQIaHCUPOBAHHBIN PEXUM 3aHIATHUH H  OTAbIXa, peryispHas (Gusnveckas
AKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPHU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

NIOHUMAHUE LEHHOCTH MPAaBUJ HHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30IacHOro MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIMUX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE TOCHEJCTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KypEHHS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYIY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHSITH TAKYIO €SI TEIbHOCTD;

MHTEPEC K pa3IMuHbIM cpepaM MpodhecCUuOHANbHOU JEATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymeid mnpodeccnrn U peaTn30BHIBATH
CcOOCTBEHHbBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IK0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIEeCTBOBAHHS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUN  JIJIA
OKpYXKaroLEen Cpeabl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpOOJIeM U TMyTed ux
peleHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble IMPU H3YYEHUU OUOJIOTUHU
3HAHUST M YyMEHUS TpPU pEHIeHUU NpoO0JeM, CBSI3aHHBIX C palMOHAJIbLHBIM
OPUPOJIOTIOIB30BaHMUEM  (COONIOJIEHME  MpaBWUi  TOBEIEHUS B MPHUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIECUCTBUM, TMPUHOCAIIUMX BpPEHN  OKPYkKaKOLIEen
OPUPOAHONU Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJMYUE Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEINbHOCTH DKOJIOTHYECKOMN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLHMAIBHOU
IIPAaKTHKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN NEATEIBHOCTH dKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:



c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHuEe creuu(uKky OMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUIeHUuH MpodeM
COXpaHEHUs IPUPOJHOrO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIsi COBPEMEHHOM LMBWINM3ALINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUsI MEIULIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 III00ATBHBIX YKOJIOTUYECKUX MPOOIEeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO IPHUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHMOJOTMYECKUX 3HAHUN B LEIX
NOBBIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydaeMble 3HAHUS MJIs aHalid3a U
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero Mupa M MPOUCXOJSAIMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOIUXCS JaHHBIX C I€JIbI0 TIOJY4YEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJIs
penieHus IpoOJIEM B peaIbHbIX KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENbHOCTh UHIANBUIYAJILHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW NO OHOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOCHHsS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYyuMble i1 (OPMUPOBAHHMS MHUPOBO33PEHUS OOyHAIOUTUXCS
MEXKIUCIUILUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUU(PUKY METOJO0B TO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, HayuyHbIN (haKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIE/IOBAaHUE,  HAOJIOJICHUE, U3MEpPEHHME, DOKCIEPUMEHT U  Jpyrue);
yHUBEpCAJIbHbIE ydeOHble JAeHCTBHS (IO3HABaTeNbHbIE, KOMMYHHKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYYaloUIUuXCs;, CIIOCOOHOCTH
o0yJaromuxcst UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
IIO3HABATEIBbHON Y COLMAJIBHOM MTPAKTHUKE.

B pesympraTre wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHuss y oOydaromerocss OyayT chOpPMUPOBAHBI  ITO3HABATEIbHbBIC
YHUBEpCAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHUKATUBHBIEC YHUBEPCAIbHbBIC YUCOHBIC
JNEUCTBUS, PEryJATHUBHBIE YHUBEpPCAIbHBIC YueOHbIE [EWUCTBUS, COBMECTHAs
e TEILHOCTD.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBJaaneHne YHHBeEpPCAJIbHBIMHA yueOHbIMH NMO3HABATeJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KjIaccuuKaIum, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TIOHATHUSIMH ),

OTpEeNeNATh IeNU JACATEeIbHOCTH, 3ajlaBasi MmapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SBJICHHUM
YKUBOU IIPUPOLBI;

CTPOHUTh JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHMBOPEUHUS B pacCMaTPUBAEMBIX
SIBJIICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

MIPUMEHSTh CXE€MHO-MO/ICIbHBIC cpeacTBa INIE: MpEeICTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaK)k€  MPOTUBOPEYMH  pa3sHOTO  pOJa,  BBISIBJIECHHBIX B Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHajdu3a HMMEIOLIUXCS
MaTepHuaIbHbIX U HEMaTepUAIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEANBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMIX, B TOM YHCJIE TPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIeTh HAYYHONW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APryMEHTHI I JI0KAa3aTelIbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIyYEHHbIE B XOJ€ PEIICHUs 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB M CHOCOOOB
NeNUcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJIEHW, MpeularaTb OPUTMHAIBHBIE MOAXOAbI M PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh
UH(OPMAIMIO PA3IMYHbIX BUIOB U (POPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEro BKJIAJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJIEPKaHHUS Y4eOHOTO mpeaMera
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha olecreueHue
npopuiapHOro  obyueHuss — oOydaronuxcss — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHUCTBUIM MO
OCBOCHHIO, HHTEPITPETAIIMN U MPEOOPA30BAHUIO 3HAHUH, BHUBI EATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojgaM U3y4eHUsl.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» B 10
KJacce TOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KAPTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH TMpoOJieM  paldOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloyue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIHUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB TMEPBOrO TMOKOJICHUS, PACIICTUICHUS], YUCTOThl TaMer,
HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJICICTBEHHOMN U3MEHYMBOCTHU H. H. Bagunoga), MIPUHLIATIBL
(KOMITJIEMEHTapPHOCTH ),

BJIaJICHUE OCHOBHBIMM METOJIAMW HAy4YHOTO MO3HAHUA, MCIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaAOJIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUMN, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM



OpraHOB PpAaCTEHHUH, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEACITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKUX
IpoLIECCOB: 0OMeHa BellecTB (MeTaboiau3M), MPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MHUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYAJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T'€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
(GYHKIUSAMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMM OpPraHOB y pAacTEHHUIl, KUBOTHBIX WU 4YeJIOBEKa U MX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB U MX (QYHKIUSAMH, MEXAY 3TanaMu
oOMeHa BEelIeCTB, ATalaMu KJIETOYHOIO IIUKJIA U )KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KMBOTHBIX U UEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIs JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTUYECKUE 3a]1a4M, BBISBIIATH IPUUNHHO-CIIEICTBEHHBIE
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU MIPOLECCAMHU U SABJICHUSIMHU, 1€TaTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIupys I€lb HUCCIENIOBaHUS, AaHAIU3UPOBATH MOJYYEHHbIE
pe3yabTaThl U JEIaTh BHIBOJBI,

YMEHHUE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OHMOJIOoTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  NPEACTaBIATh  IOJYYEHHBIE  pe3yslbTaThl Ha  YYEHUYECKHUX
KOH(epeHIHUsX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
oOrmactu  OuoNOrMM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHUE, HAIPABIEHHOE M3MEHEHHME I'€HOMa M CO3/IaHUE TPAHCTE€HHBIX
OpraHUu3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHaIbHOU
JESITeIbHOCTH B 00JIacTH OMOJIOTMH, MEAUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOT'0 XO3SIMCTBA, MUILEBON MPOMBIIIEHHOCTH, YIIIyOJsATh MO3HABATEIbHBIN
UHTEpEC, HaIlpaBJICHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u



POJOJDKEHNE OHOJOTHYECKOro 00pa3oBaHMsl B OpraHU3aIUsX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHble pe3yibTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ H pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB IMPHUPOJABl M PEIICHUH DSKOJIOTHYECKUX
npoOJjieM dYeJOBEYEeCTBAa, a TAaKXKE B PEIICHUH BOMPOCOB PalMOHAILHOIO
PUPOIOIIONH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IEL,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTpEeNeNICHUs] U TIOHMMaHHE CYIIHOCTU OCHOBOIIOJATralolUX OHOJOrMYeCKUX
TEPMUHOB W TOHATHHA (BHI, JKOCUCTeMa, Oumocdepa), OMONOTHYECKHUE TEOpUHU
(aBosroninoHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS 3BOJIIOLNN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bostonun, B.. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxoxacrea K. M. bapa), mpaBuna (Munumyma FHO. JIuOuxa,
HKOJIOTUYECKON NupaMuIbl 3HEprum), runore3sl (runoreza «vupa PHK» V.
I'un6epra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJIaMH  HAy4YHOrO  IO3HAHWMS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPOJE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJJIONaTPUYECKOro u CUMITATPUUECKOTO
BUI000pa30BaHMs, BIUSHUS JBMDKYIUX CHJI SBOJIONMN HA T€HO(POH T TIOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOUTaHMs, YepeJOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3UM MEXIYy MPOIECCAaMU DBOJIOIUH,
JNBIDKYIIMMH CHJIAMU aHTPOMOreHE3a, KOMIIOHEHTaMU Pa3JIUYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€l  OpraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHHUU B 3KOCUCTEMAX CBOEU MECTHOCTH;

yMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl 1I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMS, €MHCTBA
YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHMS MPUPOIBI M YETIOBEUYECTBA;

yYMEHHUE penIaTh OMOJIOTHYECKUE 3aa9H, BHISBISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHUECKUMH TIPOIECCAMU U SBJICHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH JTA0OpAaTOPHBIE M MPAKTHYECKHE palOTHI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMECHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HUCCIECIOBAaHUS, AHAIM3UPOBATH MOJIYYCHHBIC
pe3yibTaThl U JE€NIaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYCHHBIC  PE3yJbTaThl HA  yYCHHUYECKHX
KOH(EpEeHITUSX;

yMEHUE OLIEHWBATh THIOTE3bl M TEOPUU O TMIPOUCXOKICHUHU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX W CHOCO0ax MpeAoTBpaIleHUs
TII00ATBHBIX U3MEHEHHI B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccunoHaIbHON
NEeSTENLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SiCTBA, MHINEBON
IIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud W NPOAODKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUs B OPraHMU3AIUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

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

HaCJICACTBCHHOCTHU U




U3MEHYUBOCTH
OpPraHu3MOB

12 3aKOHOMEPHOCTH 10 1
HaCJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTH 6 1
U3MEHYNBOCTHU

14 ['eneruka yenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus u

16 4
CHUHTETHYECKasi ONoJIOTust

17 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB II0 ITPOTPAMME




ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'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




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




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




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,




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
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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
OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOeHue IpaHyJIIpHOrO PETUKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuit




(arpanymsipHbI) SHAOIUIaA3MAaTHYECKU peTUKyiayM. CekperopHas QYHKIUS
annapata ['onpmxu. TpaHcmopT BewlecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHJPUH, MJIACTUIBI.

Crpoenne u (yHKIMM MUTOXOHApPUN W macTul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranownabl kinetku CTpoeHue M (QYHKIMH HEMEMOpaHHBIX
OpraHouJioB KkjeTtku. PubGocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii uentp. CTpoeHHe | JABWKEHHE KIYTUKOB U
pecHruek. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIb.

Snpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SPBIMIKA, UX CTPOECHUE U
byHkumu. SnepHblii OeMKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTep(}a3HOM sape. benku xpoMaTuHa — THCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMuISIvS. M JUCCUMUIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YUacTue KUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedeHne KiIeTku: mpeBpamenne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KJIETOUYHOTO
Metabonusma. DepMeHTHI, MX CTPOCHHE, CBOICTBA M MEXaHHM3M JEUCTBUA.
Kodepmentsl. Otanuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHL. 3aBHCUMOCTH CKOPOCTH (DepMEHTaTHBHBIX
peaKiuii OT Pa3IUYHbIX PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYECKHUX BemlecTB B kieTke. PotocuHte3. Poib
XJIOpOIIacTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas (asbl.
[TpoxykTuBHOCTH (hoTOCHHTE3a. BnmsHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue (HPOTOCUHTESA.

XemocunTte3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEPHH, BOAOPOAHBIC OAKTEpUH. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bunael Opoxenus. [IpogykTel OpoxeHus U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTEN OOJIE3HEMH.

AdpoOHBIE OpraHU3MBbl. JTallbl HEPreTHUYecKoro oOMmeHa. IloAroToBUTENHHBIN
sTan. [ MMKonmu3 — 0ECKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poiib MUTOXOHApPHUN B
mporeccax OHOJIOrMYECKOro OKHCJICHUS. [{uknrueckue pEaKIny.

OxucnutensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’spoOHOro myTH oOMeHa




BELIECTB nepes aHadpoOHbIM. D(P(PEKTUBHOCTH IHEPreTUUECKOT0 0OMeHa

2.5

Peakuun matpuyHOro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON uHpopMmanuu. ['eHeTnueckuit
KoZ, ero cpoiictBa. TpaHckpunuus — Marpuunblii cunHTe3 PHK. Ilpuniumnst
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIIBHOCTh, ACHMMETPUYHOCTD.
Tpancmsiiust u e€ sranbl. Yuactue tpancnoptsix PHK B OmocuHTeze Oenka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanme amMuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IIpoKapuoT U 3yKapHoT. Perynsanus akTUBHOCTU I'€HOB y
npokapuot. ['unore3a onepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

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

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

CoraJIbHBIC U MCIUITNHCKHUEC HpO6JIeMI)I

2.6

Knerounsii mwmkn, ero mepuonbl W peryisius. Hurepdaza u  MuUTO3.
OcobeHHOCTH TPOIIECCOB, MpOTeKamux B UHTEepdasze. IloaroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MOCTMUTOTHYECKHI), CHHTETUYECKUH W
MOCTCUHTETUYECKHM (TPEeMUTOTHUECKHIT) IEpUOAbl HHTEP(ha3bI.

Marpuunsiii  cunte3 JIHK — permmukanusa. IlpuHnunsr permmmkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeJIoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIumiowmHbdi u
rariouIHbIi - Habopel XpoMocoM. ['omonornynsle Xpomocomsl. IlosoBbie
XPOMOCOMBI.

[enenne knerkn — Muto3. Craguum MHUTO3a U NPOUCXOASIINE B HUX IPOLIECCHI.
Tuner mMuroza. KapuokuHes M LMTOKHMHE3. bHojormdeckoe 3HaYE€HUE MHUTO3A.
Perynsuus MmutoTHdeckoro nukia kiaeTku. [Iporpammupyemas kietodHasi rudesnsb
— aromnTo3.

cDyHKI_II/IOHa.J'IbHa_SI I'CHOMHKA

OpFaHI/ISM Kak OMOJIOTHYECcKas CUCTEMa

3.1

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

@dopMbl Pa3MHOXKEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYasi BETEeTaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISLUS,
dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [TonoBsie KieTKH, Wik rameTel. Meiio3. Ctaguu Meitosa.

IToBenenne xpomocoM B Meiiose. Kpoccunrosep. bruonorudeckunii cmMbIci Meio3a




1 IIOJIOBOTO Iporecca. Meno3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe pazButue. ['ameroreHes y KUBOTHBIX. lIoyoBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE IOJOBBIX KiIeToK. CrepmaroreHe3 U OOIEHE3.
CrtpoeHue mnonoBeIX KiIeToK. OmIogoTBOpeHHE U SMOpPUOHAIBHOE DPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHoe pa3BuTuE opraHusmMoB (oHrtoreHe3). Craaunm sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). Jpoodaenue. Tumsl apobnenus. OcoGeHHOCTH
JpoOJIeHUs] MJICKOIUTAIOUIMX. 3apoJbIIIeBble JHUCTKU (racTpyJisinus). 3akiagka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JINCTKOB. B3auMHOE BIMSHME 4YacTel
pa3BHBarOLIETOCS 3apofplma (IMOpUOHANbHAs WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHATBHOE pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKpY’Karolei
cpeapl.

Poct u pa3zutue xuBoTHbIX. [locTamMOpronanbHbIil nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHoONOrmueckoe 3HAYE€HUE NPSAMOrO M HENPSMOrO Pa3sBUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKkTOpBl peryisuu
pocTa KHMBOTHBIX M denoBeka. CTaguM NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [leprnonpl oHTOreHe3a yenoBeKa.

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

pa3BuTHE ceMeHH. MeXaHU3Mbl PeryJisliiid OHTOT€HEe3a Y paCTEHUI U dKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA W PAa3BUTHUA TI'CHCTUKM KdK HAYKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL [ OMOIIOTMYHBIE XPpOMOCOMEI, aJlJICJIbHBIC
I'CHBI, AJbTCPHATHUBHBLIC TPU3HAKH, HOMI/IHaHTHHf/'I n peL[eCCPIBHBIfI IIpU3HAK,
romMo3uroTra, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (bCHOTI/IH.
OcCHOBHEBIE MCTOABI T'CHCTUKU: FI/I6pI/II[0HOFI/I‘{eCKI/II71, HHTOHOFI/I‘ICCKI/Iﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI
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Momnorubpuanoe ckpemuBanue. [lepBorit 3axkoH MeHenst — 3aKoH e TMHO00pa3ust
rHOpUIOB TEpBOTO TMOKoJeHHsA. llpaBmio nomMuHUpoBaHHA. BTopol 3akoH
Menznens — 3aKOH pacUICIUIEHUs IIPU3HAKOB. LlUTojOrMyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ uloTe3a YucTOTHl raMer.

AHanu3upyoiiee ckpemuBaHue. IIpomexyTOouHbId XapakKTep HACIEeIOBaHUA.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

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




CKpEIIMBaHHUS.
CuernnieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOPUS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpe/eieHHs] 1oja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJOBBIX XpOMOCOM. HacienoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

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

Kommnemenrapaocts. Onucras. [lonumepus
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BzaumoneiicTBue renotuna u cpeasl npu GpopmupoBanun peHoruna. M3MeHUYMBOCTh
npu3HakoB. KadyecTBEHHbIC M KOJMYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHAs U HACJICJICTBEHHAS.

MomudukanmonHas ~ MU3MEHYMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHIUBOCTH. Hopma peakiiny npu3Haka. BapranmoHHbIH psij
u BapuarmonHas kpuBas (B. Horanncen). CsoiictBa MOIU(HUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckass n3MeHINBOCTL. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTHA. BHUIABI
TeHOTUIMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOnHaTuBHAasT W3MEHYMBOCTh. Melo3 © TOJIOBOW TIPOIlECC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHUBHON M3MEHUHMBOCTH B CO3JaHUU
TEHETHIECKOTO Pa3HOOOpa3Hs B Mpe/esiaX OAHOTO BUJIA.

MyTtaimoHHasi ©I3MEHYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBbIE M WHIAYLHUPOBAHHBIC MYyTallMu. SlnepHble M IUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE | MOJIOBBIC MyTaItuu. [[pruuHbl BOSHUKHOBEHHUST MYTaITHA.
Mytarensl ¥ HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleACTBeHHON n3mMeHunBocT (H.H.

BaBI/IJ'IOB). BHeH,Z[CpHaH HN3MCECHYHMBOCTD U HACJICACTBCHHOCTD

3.5

Kapuotun uenoseka. MexayHaponHas MNporpaMMa HMCCIEIOBaHUSA TIe€HOMaA
yejgoBeKa. MeTonbl  HM3y4YeHUsS TEHETMKU  YeJIOBEKa: T'€HEaJOrMYeCKuid,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUUOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-TE€HETUUECKUIA. CoBpeMeHHOE onpeerneHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[111P-anamu3a. HacnmencrBeHHple — 3a0oiieBaHHMS  dYejloBeKa. [ €HHbIE U
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HaYECHHEe MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILICHUU

M JIEYEHNH T'€eHETHUYECKHUX 3a00eBaHuii yenoBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTukanus u ceeKiys. 3apoxKaACHNEe CEJIEKIIUU U foMecTrkanun. Ydenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS W MHOTO0Opa3usi KyJIBTYPHBIX PACTCHUM.
Posnb cenekiuu B co3naHuM COPTOB PaCTEHU U MOPOJ KUBOTHBIX. CopT, mopoaa,
ITaMM. 3aKOH T'OMOJIOTMUYECKHMX PAIOB B HacjienCcTBEHHOW u3MeHunBoctd H.U.
BaswuiioBa, ero 3naueHue 15t CENEKIIMOHHON paOOTHI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHANBUAYANbHBIA.  OTambl  KOMOMHAallMOHHOW  ceneknuu.  VcmbeiTaHue
Mpou3BoaUTeNIe MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IMOMOIIBIO OLEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP 0 'eHOTHITy ¢ omotisko aHanusa JHK.
HckyccTBEeHHBIN MyTareHe3 Kak METOJl CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKU MyTareHe3 KakK WCTOYHUK MYyTalud y KyJIbTypHBIX GopM
opranu3moB. Mcronb3oBaHWE TEHOMHOIO  PEIAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOMHOTO MaTepraia sl CeIeKIIHH.
[Tonmyyenne mnonuruionoB. BHyTpuBHIoBas rulpuausaims. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpelvBaHWe, WK ayTOPUIUHT.
I'ereposuc n ero npuuunbl. Mcnonb3oBaHue rerepo3uca B ceiekimu. OTaanéHHas
ruOpum3anyst.  [Ipeomonenne OecTUTOUST MEXBHIOBBIX THOPHUIOB. JlOoCTHXKEHUSI

CCIICKIIUHN paCTCHI/Iﬁ U XKNBOTHBIX

3.7

OOBEKTBI, HCIIOIB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHMU3MBl, HUX  XapaKTepUCTHKa. TpaguLIUOHHAs  OHOTEXHOJIOTHS:
xje0oneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX TEXHOJOTHI.
[IpomsBoacTBo  Oenka, AMHHOKHCIOT W BUTaMHHOB.  lckyccTBeHHOe
OILUIONOTBOpEHUE. PEKOHCTpYKIUSA SAHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHAsi W Te€HHasg WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. JlocTmkeHus © TEpCIEKTHBBI
XpOMOCOMHOW M TeHHOHM HWH)XeHepuu. MenunuHckue OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIICTOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKOro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opranuyeckoro Mwupa. llpunHnunel kinaccudukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOGHHUS M JKU3HEAEATENBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE I'pPUObI, OJHOKIETOYHbIE BOIOPOCIH, APYTHe
mpoTHUcThl. KOJOHMABHBIE OpraHn3Msl. [[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHH3MOB.

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




4.2

MHOrokJjeTouHbIe pacTeHus. B3anMOCBs3b YacTE€d MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOrOo opraHu3zma. Opranusm
Kak eamHoe unenoe. TkaHu pacteHuid. TUIBL  pPacTUTENBHBIX TKAHEM:
oOpa3oBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobeHHoCTH CTpOCHMS, PYHKIIMNA U PACTIONOKECHHS TKAHEH B OpraHax pacTeHHI

4.3

BereraTtuBHbIe M reHEpaTUBHbBIE OpPraHbl pacTeHUil. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
Hactuu. llorjoimieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. Juddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpaHncnopTHbIE CcHUCTEMBI pacTeHuid. Beigenenue y pacteHuid. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeacrBa macCUBHOM M XUMHYECKON
3amuThl. OUTOHLINIBL.

PazapaxkuMocTs M peryisiius y OpraHusmMoB. Pa3zapakuMocTb W perysius y

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

4.5

MHOroKJIETOUHbIE  KMBOTHBIE.  B3auMMoOCBS3b  4acTe€ll  MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U yeIOBEKa. THIIbI
JKUBOTHBIX TKAaHEH: JIMUTENHAIbHAsA, COCAUHUTEIbHAS, MBbILICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHoOJIOKEHUsS TKaHEed B OpraHax

JKHBOTHBIX U YC€JIOBCKaA

4.6

Oprassl U CHCTEMBI OPTraHOB UBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeJleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli n BHyTpeHHUIl ckeneT. CTpOeHUE M TUIIBI COEAUHEHUS
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX >KMBOTHBIX. IlnTtanme sxuBoTHbIX. IluTanue
[I03BOHOYHBIX KUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHOe npixaHue. XKabepHoe u
JIEFOYHOE JIBIXaHHUE.

JIpIXxaHWe TMO3BOHOYHBIX YUBOTHBIX. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHasl cuctema yesnoBeka. MexaHusm
BEHTWIIIMM JIETKMX Yy NOTUI W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
Opranu3moB. TpaHCIOPT BEIIECTB y XHUBOTHbIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Bblaenenue y opraHuzMoB. Boiienenue y
KUBOTHBIX. COKpaTUTENbHbIE BaKyonu. Opransl BeljeseHus. CBs3b IOJIOCTHU TENA
C KPOBEHOCHOM M BBIJIEIUTEIBHON cHCTEMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBbI H HX

IIPOU3BO/IHBIE.




PaznpaxuMoCTh M peryisius y OpraHu3MoB. Pa3apa)kuMocTs y OTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W PpEeryisiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BelecTBa U MX 3HaUEHUE.

HepBHas cuctema u pediekTopHas peryisiiys Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTAembl. DBOIIONNOHHOE YCI0KHEHHE CTPOSHHUS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

PazpaGoTka anroputMoB M mporpamm uis 3PQPEeKTUBHON (PYyHKIMOHAIBHOM
AaHHOTAllMM  TEHOMOB,  TPAaHCKPUNTOMOB,  TIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ CUCTEMBI OPTaHOB 4yesnoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas nayra. be3ycioBHble U yCIIOBHBIE
peduekcel. ['ymopanbHast perynsuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yesoBeka. JKene3bl S9HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHAOKPUHHOM cucTeM. ['unoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIe U yCIOBHBIE peIeKChl

5.2

3ammra opranu3ma oT OosiesHed. IMmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NpHOOPETEHHBIN crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.bepaer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BPOXIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opranbl. Cepiie, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

Heixanue yenoseka. {uddysus ra3oB yepe3 MoBEepXHOCTh KIETKH. JlpIxaTeapHas
cucTteMa 4eyioBeka. JlpIxarenbHas TMOBEPXHOCTb. Perynsiius  AbIxaHus.

Jlp1xarenbHble 00BEMBI

5.5

HI/IH_IeBapI/ITeJIbHaH CUCTCMaAa YCJIOBCKA. OTIICHLI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/IIJ_IeBapI/ITCJ'ILHBIe KCIIC3hbI. BHYTpI/IHOHOCTHOG n BHYTPHKIICTOYHOC

MUIIEBAPEHNE

5.6

[TokpoBel M ux mnpousBogHblie. Opransl BbiaeneHus. [louku. CrtpoeHue u
¢byHkuuonupoanue HeppoHa. OunbTpanus, cekpenuss 1 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeieneHus. OOpa3zoBaHre MOYH y YeTIOBEKa

5.7

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

CtpoeHue U TUIBI COEAMHEHUS] KOCTEN

Teopust 3Bomtonnu. Pazputue xu3Hu Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y. [apBuna. IIpennocbuiku — BO3HUKHOBEHHS

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




JBwxymme cuibl oo BUaoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
pa3MHOXKEHHST OpPTaHW3MOB, HACJICJCTBEHHAs W3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckor teopuu Bommonuu (CTD). HelitpanpHas Teopus
sBonmtoid. COBpEeMEHHasi DBOJIIOIIMOHHAST OMOJIOTHs. 3HAYCHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tonmynsimust kak »yeMeHTapHas enuHuna 3BooLMH. COBpPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTO pa3sHoOOpa3ust M CTPYKTYphl nomynsauuid. M3meHenue
reHoQOoHAa MOIMYJSALIUM KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (HAaKTOPBI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHAlNpaBJICHHbIE HW3MEHEHMs 4acToT aeneil B momynauusx. OQQexT
OCHOBATEJI. Murpanuu. N3onsauns MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBEHHas ), OMooruyecKas (pernpoayKTUBHAs).

EcrectBeHHblii oTOOp — HampaBistomuid — Qgaxktop sBomonuH. DopMmel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIINN
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  MpHUCIIOCOONEHMH Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpa3oBanume Kak pe3ysbTaT
MUKpO3BOJIONMH. M3omsamus — kmoueBoil ¢akTtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHMS: aJIoNaTPUIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOWIU3AIIHS,
ruOpuan3anys). JmuTenbHOCTh SBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B Pa3pabOTKe HAy4YHBIX METOJIOB COXpPaHEHMS
O6ropazHooOpazusi. MUKpPOIBOIIONUS W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SCB.
Mexanu3mbl (HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

6.3

MeToapl U3ydeHHs Makpo3BOIIONUHU. [laJeoHTONOTHYECKHE METOABl M3y4deHUs
sBomonu. [lepexonusie Gopmbl 1 QPrIIOreHEeTHIECKHE PSAAbl OPTraHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBonronuu. CpaBHenne (Giopsl 1 GayHb
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckue obmactu 3emin. BUIbI-oHIEMUKY 1
PEJIUKTEI.

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




3BOJIFOIIUH. I'eneTnueckue MexXaHU3MEI OBOJIOIMHW OHTOI'€CHE3a U IIOABJIICHUSA
3BOJIOIIMOHHBIX HOBIIIECCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTraHBbI.
Pynumenrtapuble  opranbl M aTaBU3MBL.  MOIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4uneie IreHLl. COBpeMeHHBIC MCTOABI IMMOCTPOCHUA @HHOFCHCTH‘I@CKI/IX
JICPEBbEB.

XPOMOCOMHBIE MYTAIlUU U SBOJIOIHSI TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBmiIa) ABOMONKMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUN

6.4

Hayunpie rTHmoOTE3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSAHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxaeHue KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHWYecKkol sBosrouuu. llnanerapHas (Teosoruueckas)
HBOJIONMS. XHUMHMYECKas SBOJMIOLUUSA. AOHOTeHHBIH CHHTE3 OpPraHHYecKuX
BemecTB W3 Heopranmdeckux. Omeir C. Mumtepa u I'. IOpu. O6pazoBanue
nosimMepoB 3 MoHomepoB. KoanepsatHas rumnoreza A.M. Omapuna, runoresa
nepsuyHoro OymboHa JIx. XonnmeiiHa, reHerudeckas rumore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE NMPOTOKIIETKH.

Uctopust 3emnu u meroapl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosOrMUecKas 1mKasa: 0Hbl, Ipbl, HEPUOIBL, TIOXU.

HavanpHble 3Tanel opranndeckoil 3Boiouud. [losiBeHrne M 3BOJIIOIUS NEPBBIX
KJIeTOK. OBoyouusi Merabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HAKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEPBBIX HA 3eMIe COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLHUOHHOE IPOUCXOXKICHUE
BUpYycoB. llponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHuHe
OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bpixog pacteHuid Ha cymry. [losiBieHue CHOpPOBBIX pACTEHUN U
3aBoeBaHne umu cymd. CemeHHble pacteHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benpckas dayHa. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOp0oBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS O3BOHOYHBIX.

[Tpoucxoxnenne ampuodbuii u pentunuil. IlporcxoxaeHne MIEKOMUTAONUX H




ntuil. [lpuamun xmodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3eMJjie 1O 3paM U Mepuogam: apxeH, NpoTepo3o, Najleo30u,
Me3030M, KaiHO30H. OOmas XapakTEepHCTHKa KJIMMaTa M TEOJOTHYECKHUX
nporieccoB. [losiBieHre U paciBEeT XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUeE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAHUS — HKOJIOTMYECKHE KpHU3UCHl mnpouuioro. IlpuyuHbl u
CJIEACTBHUSI MACCOBBIX BbIMHUpaHHil. COBPEMEHHBI IKOJOTHUECKUM KPU3HUC, €Tr0

0COOEHHOCTH

6.5

Paznenst m 3amaum anTpomosiorun. Metonbl aHtpornosorud. CTaHOBIEHUE
IIPEJICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. CoOBpeMEeHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMATHMUECKOE IIOJIOKEHUE 4YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBeieHueckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0kKaeHe U KOMITJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOMN
CUCTEMBI.

JBuxymme cuibl ((akTopbl) aHTPOIOTreHe3a: OMOJOTMYECKHe, COIHaJIbHBIE.
CooTHolieHrne OMOIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIUM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UenoBek  ymenblil, T€pBble  HM3rOTOBJIEHUS oOpyaud Tpyna. YenoBek
MPSMOXOJSIIITUNA W TEPBBIA BBIXOA JOAeH 3a mpenensl Adpuku. Yemnosek
reienb0epreckuii — o0 NpeJoK HEaHIEePTAIbCKOIO YeJIOBEKa U YeslOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BHUJ JIOJEH XOJIOJAHOTO KiIUMarTa.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 32 npenenamMmu AQpuku.

DOBONIOIMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHbBII OTOOp B MOIyJIALHUAX
yenoBeka. MyTanMoHHBINH nporecc W noaumopdusm. [lomynsaunoHHbIE BOJHBI,
npeiid renos, murpanus U «3p¢GeKT OCHOBATEIS» B MOMYJSALUAX COBPEMEHHOIO
YeJioBeKa.

Yenoseueckue pacel. Ilomstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickas), aBcCTpajlo-HerpoujHas  (PKBaTopuaibHas), MOHIOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpemss u myTu paccereHMsl uyeloBeKa MO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bnusaue reorpaduyeckoit cpensl M Apeiida TeHOB Ha Mopdosioruio  H

(hM3HOJIOTHIO YeTTOBEKA

OKOCHUCTEMEI U IMpUCyuE€ UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun 3xonorun. CBsI3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoner akonoruu. IloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
OpupoaHble U JabopaTopHble. MoaenupoBaHUE€ B 3SKOJOTUU. MOHUTOPHUHT

OKPYIKAIOIIIECH CPeIbl: JTIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxanums
JKOJOTHYECKUX (PakTOpoB: abWOTHUYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOmme 3aKOHOMEPHOCTH JEHCTBHS dSKolormdeckux ¢akropos. [Ipasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomepantHocTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorndeckuii paxrop. JleicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUTHajbHas poJib CBETA.
DoTonepruoan3M.

Temneparypa kak »skosoruyeckuil ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3msl. [loMKMIO0TEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kojorumdeckwii  (aktop. IIpucmocoOmeHust pacteHuit K
nmojJiep)kaHnio BogHOTO Oananca. Krnaccmdukaius pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucmocobnenns >KUBOTHBIX K I3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHW3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
rnyOuHHAas  MOJANOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DPU3MKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B pa3HbIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOIUYHBIE
put™Mbl. ITpucnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KHU3HU.

Kuznennsie Gopmbl opranu3moB. [lonsTre o xusHeHHOU (hopme. KuzHeHHBIE
dbopMBl pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a KU3HU.

buotnyeckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOKM03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJeicTBUs  (Tonuueckue, (opuueckue, (¢adbpuyeckue). 3HaUEHUE
OMOTHYECKMX B3aMMOJICHCTBHI Ui CYIIECTBOBAaHHUS OpraHHU3MOB B cpeje

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

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssauuu. llomynsmus kak Ouoioruueckas

cucrema. Poib HEOTHOPOIHOCTH Cpelibl, (PU3UUECKUX OapbepoB U OCOOCHHOCTEH




Ouonoruu BUIOB B (hOPMHUPOBAHHM MPOCTPAHCTBEHHOMN CTPYKTYpPbl MOIMYJIALUMN.
OcCHOBHbBIE MOKa3aTeNW MOMYJSALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
[IOJIOBAst  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLysl.

Dkosoruueckas cTpykrypa mnonyiasuudu. OIeHKa YHCICHHOCTH TOIYJIALUH.
JlMHaMuKa NOMyJIILMHA U €€ peryysanus. bUoTH4ecKnid IMOTEHUHAal MOIYJISALHHN.
MonenvupoBanue AOUHAMMKM — nomyiasuuu. KpuBele pocTa  4HMCIEHHOCTU
nonyssiuuu. Kpusble BbDKMBaHMs. Perynsnus 4uMCIEHHOCTH MHOMYJISLUI: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpateruu BUJ0B (r- u K-cTparerun).

[Tonatne 006 »5KoMOrMYeckoil Hume BuAa. Mectoobutanue. MHoromepHas
Mojenb 3Kkonorndeckod Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0THMUECKON
Humy. [loTeHnManbHas ¥ peaan30BaHHAS HUILIH.

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

buonornyeckne naBa3UN JYy>XKCPOAHBIX BUJ0B

7.4

CooOmiectBa opraHuzMoB. buonenos u ero crpykrypa. Csizu Mexay
opraHu3MamMu B OuoIeHO3e. DJKOocHCcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnn). @yHKUMOHANbHBIE OJIOKM OPraHU3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue menu u ceru.
Abunotnyeckue 6moku 3KocucteM. [TouBbl U mibl B 3KkocucTemMax. Kpyrosopot
BELIECTB U NMOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TOKa3aTeNM 3KOCHCTEMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPOMOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knnmakcaoe coo6mectBo. bruopasnoobpasue u moiHora KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3s. Paznuuus Mexay aHTPOIIOT€HHBIMH M IPUPOIHBIMU YKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diaopa u
¢dayna. CuHaHTpOnuU3alus TOpoACKoi (ayHbl. bruonornyeckoe U X03siiiCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHu3MOB, TMOMYJISUUHA U OSKOCHCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmennanerapuas oOosnouka 3eMid, TA€ CYIIECTBYeT WU




cyllecTBoBajia JKuM3Hb. YueHue B.JM. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u €€ coctas. Kuoe BeriecTBo 6MOcheEphI U ero (PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHus Ouocdeprl. OcobeHHOCTH Ouocdepsl Kak
rnobanbHOM  dKocHcTeMbl.  J[MHamu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB u OHOTCOXMMHYECKHME LHMKIBI (yriepona, as3ora).
PurmugHOCTS siBICHMIA B Onochepe.

3onanbHOCTh OMocgepsl. IlonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIE Jleca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIC JIECa, CTENH, CaBaHHBI,
MYCTBIHM, TPONMUYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOr0 MOTEHIMaia U

onocdepHbIX PyHKITUN

7.6

DKOJIOrHYecKre KpU3HUChl U UX MpHUMHbL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJHOU CPEJbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmuMmara.

AHTpOIIOTEHHOE BO3JIEHCTBUE HA PACTUTENBHBIM W JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W XWUBOTHOTO MHpa. OCHOBHBIE MPUHIMIBI OXPAaHBI MPHUPOIBI.
Kpacupie kumru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranuueckue cazibl ¥ 300JJ0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHoe  mpUpOJONOIB30BAaHME U COXpaHEHHE  OMOJIOrHMYECKOIo

pazHooOpa3us 3emiiu










