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MOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEeHHO-
HayuyHble mpenMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yIiayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepeniyanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
IPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o01IKUM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBS3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
UHTEpEeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Heau M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBApUAHTHOE) MIPEAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YE€OHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwaromuxcsi. B mporpamme mo Ouoioruu
peanu30oBaH MPUHLMI TMPEEMCTBEHHOCTH C HW3Y4Y€HUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpUBAETCA
HANIPABJICHHOCTh HA  TMOCJEAYIONMIEe pPa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEICTABICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHo cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeaMmera
«buonorus»y B peanmmsaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHUpPOBAaHMK OCHOBHBIX BHUJOB Yyue€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUSI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero oo1ero oopa3oBaHusl.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHre U yriayOJjeHue 3HaHUM o0yyarouuxcs O >KMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINHN, OMOTEXHOJIOTHUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOGneHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOIYyYEHUIO
Ouojornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COAEPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPUH W3YYCHHH OOYyYaIOIUMUCS
COOTBETCTBYIOIIIUX CHUCTEMATHUECKUX pa3esioB OMOJIOTMHA Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOJjeHbl OHOJOTUYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeIOBEeKa, OOIMHUX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIIEIYIOMIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMHUH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, YBOJIONUN OPTaHUYECKOr0 MHUpa Ha 3emiie,
COXpaHEHUs OMoJIoTHYecKoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
U3y4aloTCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOTUN DPA3BUTUS, TEHETUKU W CEJEKIMH, OMOTEXHOJOTUM U CHUHTETUYECKOMN
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THH,
aHaromuu, (Qusnonsoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnniii mpeamer «buonorus» mpuszBaH  00ecmeunTh  OCBOCHUE
00y4JaronmMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIUIIOB U MPABUII,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUI O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHuM. J[is
pa3BUTHS M TOAJIEPKaHUS HMHTEpeca OOydarolMXcsd K OHOJOTMM Hapsiay Cco
3HAYUTEIILHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKAHUH MPOTPaMMbI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WA MHOW oOjacTu OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B pEIICHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHOro npeamera «buonorus» Ha yriyOinEHHOM ypoBHE —
OBJIaJIcHHEe  OOYYAIOUNIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra W MNpuoOpeTeHue yMEHUui
UCTIONB30BaTh ATH 3HaHUSA B (JOPMUPOBAHMUU MHTEpECa K OMPENeIEHHON o0nacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEeICHHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctwxkeHue uenu wu3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIriyOJn€HHOM YpOBHE 00€CTIeUMBAETCS PEHIEHUEM CIEIYIOIUX 3a0a4:

OCBOCHHE O0YYaIONUMHUCS CUCTEMBI OMOJIOTMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLH, BUI, OMOTeoleH03, Onocdepa); O BhIIAIOINUXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaronIMXcsi ¢ METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJsipHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM U OWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CEeJIeKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJeOHTOJIOTHH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
uccleloBaHuil B JjabopaTopum M B mpupojie (HabOmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYAaIOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMAIMIO; MOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-PKOHOMUYECKUMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeJOBEYECTBa; OLIEHMBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYKAIOIIMUX  JIIOAeH; OOOCHOBBIBATH M COOJIOJATH  MEPHI
npoduakTUKU WHGEKITMOHHBIX 3a00JI€BaHU, TIPaBUIa MOBEJACHUS B NIPUPOJE U
oOecrieueHns: 6€30MaCHOCTH COOCTBEHHOM KU3HENESATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYArONINXCSI MHTEIUVICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
B IIpoIllecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMH, METOAOJOoruen
OHMOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBLHBIX
UCCJIEIOBAHMM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJOTUUECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOINEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAllUN €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OOydYaroIMMHCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
IPUPOAOIONb30BaHUN (COOMIO/IEHNE TpaBUJ TOBEIECHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed  (cobmoaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKHU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUMN B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHH  JUIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VH]IUBUTyaJIbHOU 00pazoBaTeNbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIoeMy TpPO(EeCCHOHATFHOMY CaMOOTIPEJCIICHHIO, B COOTBETCTBUHM C
WHIMBUYAIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee yKcao 4YacoB, OTBEACHHBIX HAa M3yYeHHE OMOJIOTHUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero oobiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZETIO).

Ot16op opraHu3aliOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHenu@UKU ero COoJep)KaHWs W HANpaBJIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMs B OpraHHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00yUYEHHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJISICTCSl TIPOBEJICHHUE JIAOOPATOPHBIX M TpaKTUYeCKUx pador. Takke ydactue
0o0y4Jaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEICISICTCS YYUTEJIEeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Conepxxanue mporpamMMmsbl, BBIIEICHHOE KYpcusoM, HE BXOAUT B MPOBEPKY
rocyapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. buosiorusi kKak HayKa

CoBpeMeHHas OuOJIOTHSl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHs
ovosioruu.  buojmornueckue HaykKd W H3ydyaeMble HMH  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECAOBAaHHUS B
onosoruu.

3HadeHue O6MOJOTMU B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN
kaptunbl mupa. IIpodeccun, cszanHbie ¢ Ouonoruel. 3HadyeHUE OUOJIOTHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEIUILIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoHncTpanuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseiui, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. . Meunnkos, H.
N. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmumsl u cxembl: «CBsI3b OMONOTHHM C APYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOWMCTBa KUBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIO0XHOCTh W YNOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUYNBOCTD, POCT U PAa3BUTHE.

YpPOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISIPDHBIA, KJIETOYHBIH,
TKAQHEBBIN, OpPraHU3MEHHBIMN, MOMYJISIUMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OnoreoueHoTuueckuii), oOuochepusiii. Ilpouecchl, Npoucxondlie B KHUBBIX
cuctemax. OCHOBHbIC TpPHU3HAKU >XKUBOTO. KW3HB Kak ¢opMa CyIIECTBOBAHUS
Marepun. Hayku, nzyyaroiine >KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3ydenue xuBbIX cucteM. Mertoasl Ouonornyeckoil Hayku. HabGmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3AlMA, MeTaaHanus3. [lonarue o 3aBuCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmanmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTartoB. [IpuymHBI HCKaXX€HUA pe3ysibTAaTOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTHYECKOTO TECTA.

JdemoncTpanuun



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKM», «TKaHW JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoas
V3Y4YEHUS )KUBOU IPUPOIBD.

ObopynoBanue:  naboparopHoe  oOopydoBaHWUE  JJIA  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHH I, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHue pa3aUYHBIX METOJOB IpPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buosorust 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  MOJIEKYJSPHOM HM  KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpoMmarorpadusi, 3ekTpodopes, METoJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKCUpOBAHHbBIX
K1emoK. DIEKTpOHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnupl u cxembl: «CBETOBOM MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

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

IIpakTuueckas paGora «/3ydueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHnaIbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posp Kak pacTBOpPHUTENs, pearcHra, y4acTue B CTPYKTYPHUPOBAHHH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonormyeckue mnoiauMmepsl. bernku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€KOBOM MoseKkybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEPTHUHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukarusi  OenkoB.
buonoruueckue pynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuapl, IUCaXapyibl, OJIMTOCAXapuAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMUYECKHE CBONCTBAa  YIJIEBOJIOB.
buonoruueckue QyHKIUH YTIEBOIOB.

Jlumunet. T'uapodunbHo-ruapodoOHbIe cBOMcTBA. Kitaccudukamus munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunapl. lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectonaxoxxaeHnue u ouonornueckue Gpynkuuu JIHK.
Bunpsl PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekyinbl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompughocgpamer (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHast OHMOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CMpYKmypol U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

[uarpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubr 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 JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATDy.

O6opynoBanue: XuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHEe OCJIKOB C TMOMOIIbIO KaUeCTBEHHbBIX
peaKuuin.

JlaGopaTtopnass  paGora  «VccrmemoBaHuWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass W mpokapuotuueckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrtpoeHue npokapruoTHIecKol kieTku. Kiierounas creHka 0akTepuii u apxei.
OcCOOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHHE YKapUOTUYECKOU KJIETKH.
[Mnaszmatnueckas wmemOpana (miasmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IMIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMeBOro0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHH, TpHOOB.

Hurorumasma. [urozons. Lutockener. [IBuwxkenue nurorminazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE W (yHKUHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiIeTKH. CTpoeHHE TPaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [mamkuii  (arpaHyJsIpHBIM) — 3HAOIUIA3MAaTHUYCCKUN
petukynym. CekperopHas QpyHkuus anmapata ['onbmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxa 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactuTenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPHUHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUNA W 1wiactui. llepBuunele,
BTOPUYHBIE U  CIIOKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOPOIIACTBI, XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. LIpomesxcymounvie Quramenmel.
MukpodunaMeHTsl. Axkmunogvle Muxkpogunamenmol. MpIIIEUHbIE  KIIETKH.
Axmunosvle KOMnoOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKITYTHMKOB W peCcHUYEK. MHUKpOTpyOOUKH
nuTomia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKY, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpuKc. IIpocTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B HUHTeppa3HOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTWHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmblii
MpPaucnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTtpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne NpoKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl 0aKTepUadbHbIX KIETOK.

JlaGopaTropnass pabGora «/3yueHue CTpO€HHUS KJIETOK Pa3JIUUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

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

IIpakTuyeckass  paGora  «l3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M MPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIISIINS — JIBE€ CTOPOHBI MeTaboimu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpO(HBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecnedyeHue KieTKu: mnpeBpanieHne ATD B
oOMeHHBbIX Tmporieccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBU.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OPraHUYECKMX BeEIIECTB B KieTke. DorocuHTES.
AnokcueenHvlll U oOKcueeHHbll omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIaCTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas gaspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuu, >Kelne300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe Ooprau3Mbl. Buaesr Opoxxenus. [IpomykTel OposkeHHs W WX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHBbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

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



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiectBa a’poOHOrO MyTH
oOMeHa BelecTB nepe aHadpoOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

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

Tabnuupr u cxeMbl: «DoOTOCHHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

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

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

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

Jlabopatopnass pa6ora «CpaBHeHuE mTpoIeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuuHoro cuHtesa. [[puHIMO KOMIUJIEMEHTAPHOCTU B PEAKITUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeAcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpurnuusa — wMaTpuuHbii cuHTe3 PHK. IlpuHnmmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme ammHokucior. Ponb pubocoMm B
ouocuHTe3e Oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanuus reHoma y
MPOKAPUOT U PYKApHOT. Perynsiius akTUBHOCTH T€HOB y IpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
poreccoB B kieTke. KiieTounslii romeocTas.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTraTHbIE mapa3uTbl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus uenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI.

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



JdemoncTpanuu

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

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTH4eckuili Koy, «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3/iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1wk, ero mnepuojabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH MPOIECCOB, MpPOTEKaroMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUUYECKUN U
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Matrpuunsiii cunte3 JIHK — pennmuxauus. [Ipunuunsr perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTHIl. JIMIUIOMIHBIA W
rariouJHbeIi ~ HabOpel  XpoMocoM. ['oMonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmuTo3. CTaguM MHUTO3a WU MPOUCXOIAIINE B HUX

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

Perynsauuss MuToTHUeCcKOro Iukia KieTku. lIporpammupyemas kieTouyHas
rudeb — arornTo3.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAIbHAs TEHOMHKA. MexaHuzmuol
npoaugepayuu, oupdepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

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

Jlabopatopnas  pabora  «/3ydyeHwme  XpomMocoM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopHnas pa6ora «HabntoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u QyHKIIUM OPraHN3MOB

buonoruyeckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKUBHEHEATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCIIH, APyTrHe NpoTUCThl. KojoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKIJIETOYHOIO OpraHusma. TkaHu, OprasHbl W
cucteMbl opranoB. OpranusMm Kak eIMHoe 1esnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJsAIIASA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
GbyHKIUN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUH.

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

Opransl. BereratuBHble W TIeHepaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHACTEMBI OPTaHOB XUBOTHBIX U YesoBeKa. PYHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuili. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUW ckeneT. CTpoeHune u
THIBI COEAUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue xuBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxkHOoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHHWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHas cucTema d4elioBeKa. MeXaHu3M BEHTWISLUHUM JIETKUX y MNTUI U
MiIeKonuTaromux. Perymsius apixanus. J[prxatenbapie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncmopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpailieHusl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX KMBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbeigeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMu. Boeinenenue y



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

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
Kyrtukyna. Cpeactsa macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BociasiutrenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte uw  perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts wu  perynsuus y
pactenuid. PocToBbIe BEECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryisdius Yy >XUBOTHBIX. HepBHas
cUcTeMa M €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycnoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHast peryisinus U SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cUCTEMA.

JdemoHcTpanun

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociam», «bakrepum», «lIpocrelimue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTeOIs,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «HepBnas CHCTEMa, «Koxay, «MpIreyHast CHCTEMAY,
«BpienurenbHas cUCTEMa», «OHIAOKPHUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«mmynuter»,  «KuimiedHonosoctHeie», «Cxema  INUTaHUSA  PACTEHHII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOoeHuE THUIIPBD»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaronux», «HepBHas cuctema denoBekay, «Pediexcey.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPacTeHUM, repdapuu
pacTeHuil pa3HbIX OTJAEJOB, BIJAXHBIE MpenapaTrbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJlOBEKa,
o0opy0BaHuE JJI IEMOHCTPALIMK MIOYBEHHOTO U BO3/IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeiIKoB oA AelcTBrueM (hepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKECHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGoparopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «l3ydeHrue OpraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHM3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosnioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. IlonoBeie kneTku, win rametrsl. Meino3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornyeckuii cMbiCi
M€Ho3a M IIOJIOBOTO Iporecca. Meno3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpTraHHU3MOB.

[IpeazaponpiieBoe pazputue. I'ameroreHes y :KUBOTHBIX. [1070BbBIE jKele3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

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

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u mooenu mopgozenesa. Craaun >MOpHOTreHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBhIE JIUCTKU
(racTpyssinus). 3aKiaaJKka OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHUE YacTell pa3BUBAIONIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIIYKIIHS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BriusiHne Ha 3MOpPUOHAIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pas3Butne xuBOTHBIX. [locTamOpuoHanbHblil mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAUYEHHE MPSMOr0 W HENPSIMOIO



pa3BUTHUSA, UX PACHPOCTPAaHEHHUE B Npupoje. Turmbsl pocTa KUBOTHBIX. DakTOpbI
PEryJsiiiy poCTa )KUBOTHBIX U YesioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue U CMEpPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['ametodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue crop B IMpoiecce Menosa.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPBD, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaTo3onga», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BUTHE», «Pa3zBuThe wmaiickoro xyka», «Pa3Butue capanum,
«Pa3Butne narymkwm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIONbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTeD», <«OKU3HEHHBIM LHUKI MXa», <KW3HEHHBIM  IUKII
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

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

JlaGopaTopHas padora «l3ydeHue CTpOCHHS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

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

JlabopaTopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIIUX
pacTeHUI.

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

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
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, AbTEPHATHUBHBIC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHbIE ~ METOABl  T€HETUKU:  THMOPHUIOJIOTMYECKUN,  LUTOJIOIMYECKUH,
MOJIEKYISIPHO-T€HETUUECKHM.

JdemMoHcTpanuu

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

Tabnuubl 1 cxeMbl: «MeTobl FeHETUKWY, «CXEeMbl CKPELIUBAHUS.

JlabopaTopnass padora «Jlpo3oduna Kak OOBEKT TE€HETHUYECKUX

HCCIIECTOBAHHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MeHnens — 3aKoH

eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno nomunupoBanusa. Bropoit
3aKOH MeHaenss — 3aKOH pacuICIUICHUs MPU3HAKOB. [[UTONIOrMYecKkrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ imores3a 4ucTOTh raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclieI0BAHMUS.
Pacmerienue nmpru3HaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

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

CuemienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

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

['eHoTHIl KaK 1enocTHas cucrtema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJienu3M. B3anMoAeiCcTBUE HEaJUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb pPa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acleKThl KOHTPOJIS U
W3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tperuid 3aKkoH
Mengens», «AHaIU3UpPYyHIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CrersieHHOEe HaclieIoBaHWE TPU3HAKOB Yy Jpo30huibl»y, «['eHeThka Imoay,



«Kapnotun uvenmoBeka», «Kapuotun npozodumnbl», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuIenu3m», « B3auMoI1eicTBUE TEHOBY.

OOGopynoBaHue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
ruOpUJIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIUICHHOI0 HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpENIMBaHUA Y APO30(DUITBD».

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y APO30(DUITB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

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

MoaudukanonHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas Kpusas (B. HMoranncen). CpolicTBa MOau(pUKalMOHHON
V3MEHYHMBOCTH.

I'enoTunnueckass N3MEHYNMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYHMBOCTH. Meio3 U TOJIOBOM MpoIEecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuu. CoMaTHYeCKUe W MOJOBbIe MyTauuu. [IpudnHbI
BO3HMKHOBEHUs MyTanuid. MyTareHel W WX BIWSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTHUYECKUX pAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

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

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl: «Bugsl  u3MmeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHYecKHue 3a00JIeBaHUS YeoBeKay, « Buabpl MyTarmii.



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

JlaGoparopuas padora «HMccnenoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHnWe BapuallMOHHOTO psna U
BAPHUALIMOHHOU KPUBON».

IIpakTnyeckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMaA
yenoBeka. Meroabpl  M3ydeHUsT TE€HETHMKHM  YEeJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBBIH, UTOr€HETUYECKUH, MONYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTtBenHble 3a001eBaHus YelioBeKa. | eHHBIE 1 XpOMOCOMHBIE
0oJe3HM 4YeloBeKa. boJie3HW C HACleNCTBEHHOW MPEenpacroyioKEeHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHuEe. CTBONOBbBIE
KJIETKH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIECIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBIIMICHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHIO OKpYsKatoleh cpesnl. ['eneTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanun

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

IIpakTuyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JlomecTuKanus H CEJeKIUs. 3apOXKICHUE CEeIEKIMU U JIOMECTUKALUU.
Yyenue H. WM. BaBuwmoBa o lleHTpax mnpouUCXOXIEHUS U MHOro00pas3us
KyJbTYPHBIX pacTeHuil. Poip cenekuuu B CO3IaHUM COPTOB PACTEHHUU M MOPOJ
*KuBOTHBIX. CopT, mopoaa, mMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PaOOTHI.

Metoanl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢eHoTuIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIHUOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PENAKTUPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOTo MaTtepuaa ajisi CeleKIUu.

[Tonyuenue MOJIUTLIIONIOB. BuyTtpuBugoBas rudpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiuMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero mnpuumHbl. Hcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MmoM uYucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlix uoetl U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

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

Tabnuibl u cxemsl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHUYHBOCTH,
«Metoapl cenexkuun», «OTnanénnas rudpuauzanus», «MyTrareHes».

JlabopaTopHas pabdora «/3yueHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypeuss «OCHOBHBIE METOJbl M JOCTHMXKEHHUS CENEKIMH PACTeHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAas OMOJIOTUS

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbHIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHUe, TMOMYyYEeHUE KHCIOMOJIOYHBIX MPOTYKTOB,
BUHOAenue. Mukpobuonornueckuit cunte3. OOBEKTbI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEeXHOJOTU W MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
COJIeprKalliX HE BCTpeYaroluecs B MpUPoie OMOCUHTETUUECKHUE MTyTH.



Knerounas mnxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. ComaTuyeckas THUOpUAM3ALMA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tamiou0oB B CeleKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METO/ TpPaHCIUIAHTALMK SIEp KIIETOK.
Texnonoeuu 0300po8JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHns W NEPCHEKTHBBI  XPOMOCOMHOM W TE€HHOM  WHYKEHEpPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXEHEPUHU.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JUarHoCTUKa. MeTaOoJIOMHBIM aHaJIM3, TCHOIICHTPHUYCCKHM aHajau3 MpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIoJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OumoumkeHepus s pa3paOOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEeHd COUeTAaHHMEM TEXHOJOTUH TPEXMEPHOTro OHOMpHHTHHTA M ckaddonauHTa
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C II€JIbI0 OOeCreYeHus] KOMOMHMPOBAHHOMN
3amuThl OT BO3Oymutenet OPBU, ycraHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuubl u cxemsbl: «/crnoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «[ ' eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlosyyeHue MOJIOUYHOKHUCITBIX TPOTYKTOBY.

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

11 KUIACC

Tema 1. 3apokaenne W pa3sBHTHE JBOJIONHOHHBIX NpPeACTABJIEHHI B
Oonosoruu

OpomrormonHass teopus Y. Jlapumna. [lpenmochiiki BO3HUKHOBEHUS
napBuHH3Ma. JKu3Hb 1 Hay4dHas aesreabHocTh Y. JlapBuHa.

JIBYOKyIIHE CHJIBI ABOJTIONIMK BHUIOB 110 Y. JlapBuHY (BBICOKAast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACJICACTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomornuu (CTD). HedrpanbHas
Teopust dBomtouuud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HAUYCHHE
SBOJIIOLIMOHHOM T€OpUH B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. apeun, C. C. UerBepuxos, W. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuupr um cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «Mexanusm ¢GopMupOBaHUs
IPUCTIOCOOJICHUI y pacTeHuil W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTta nyremectBus Y. apsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOWIEHHUSI JBWXYIIUX CHJ DSBOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJibTaThI

[Tonynsuus Kak 3JieMEHTapHas eIUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHoOoH/Ia TOMYJSAIMKA KAaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHoBecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOPbl (IABWXKYIIME CHJIBI) JBOJIOUUH. MyTaliMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpelidp reHOB —  ciiydaiiHble
HEHAIPaBJICHHBIC W3MEHECHHS 4YacTOT aieled B momymsamusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco 2opaviuika. CHUdNCEHUe 2eHemuuecKo2o
pasnooobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2erog 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMySsSIui:
reorpaduueckast (mpocTpaHCTBEHHAs), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHbiii or60op — HampaBusomwuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMHA, CTAOWIM3UPYIOIIHUMA,  pa3pbIBAIOIIUI
(nm3pynTuBHbI). [lomoBoit orO0op. BO3HMKHOBEHHE U HBONIOIUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpuciocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJdbTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHne — mpucnocobneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOru4YecKue,
¢usnonornyeckue,  OMoXuMUyeckue,  noBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BupmooOpazoBaHue Kak pe3yJbTar
MUKPOIBOJIOIMHU. M3onsmus — kimoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPpUUYECKOoe (reorpaduueckoe),



CUMIIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (moNUIUION I 3aITHS,
rubpuauzanus). JIMuTenbHOCTh IBOIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs 6Mopa3zHooOpas3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UTOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSL YCTOMUUBOCTU K AaHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEll.

JdemoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTalmoHHass W3MEHYUBOCTHY, «llomymnsimonHas
CTPYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «Buxyiine
CWJIbl 3BOJIOLUNY, «IDKOJOTHYECKass M30JSUUs MOy ceBaHCKOU (openmny,
«'eorpaduueckas M30JSIIUS  JIMCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JENUCTBUA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«naycTpuanbHblii MenaHu3M», «KuBble uckomaemsie», «[[oKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantauun», «lIpucnocoOJEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl Bugo0OpazoBanus», «I'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHuin», «KamyctHo-peaeuHsiii rTHOpuI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ MpuUMepaMu pa3IMYHBIX MPHUCIOCOOJICHUI, dYydella NTHI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd ONM3KUX BUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTopnasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0CO0€H OJHOTO
BUJIA».

JladbopaTtopnasi  paGora  «llpucrocoOiieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHeHHUE BHUIOB 1O MOp(OIOrHIecKOMy
KPUTEPHUION.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl HU3ydyeHUST MakKpoOd’BOJMOIMU. [laneoHToNIOrMYEeCKHE  METOJIbI
uzydeHus: odBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHUE (IOPH H
dbayHsl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEJIUKTHI.



OMOPHOIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOBI U3YUCHUS
3BOJIOIMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TMOSIBICHUSA
SBOJIIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
Pynumenrapupie  opranbl W aTaBuU3Mbl.  MOJIEKYISIPHO-T€HETUYECKUE,
OMOXMMUYECKHEe W  MaTeMaTH4YeCKHE  METOJbl  W3YUYEHHUS  HBOJIIOIUHU.
I'omonoruynsie reHbl. COBpeMEHHBIE METOIbI MOCTPOEHUS (DUIOTEHETUYECKHX
NEPEBHEB.

XPpOMOCOMHBIE MyTallX U IBOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TMpaBwiIa) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanuu

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

Tabmuibr 1 cxembl: «DWIOTCHETHYECKUN PsIT JIOMIAIN», «APXCONTEPUKCY,
«3Bepo3yoOble  smepbl»,  «Creromedans», — «Punnodutey,  «CeMeHHBbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penukte», «HavanpHble cTagud SMOPUOHAIILHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IMHMMaH3e», «laBHBIE
HaIPaBJICHUS dBOJIOIUIY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBanue: KOJUIEKIUH, TrepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIINM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunble rHmore3sl MPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpeaCTaBlICHUs O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ OIpoBepKeHne onbitaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue sXu3HN U aCTPOOUOIIOTHS.

OcHOBHBIE dTanbl HEOPraHU4YECKOU DBOJIKOLUU. [ImanerapHas
(reosnoruyeckasi) HBOJIONMUS. XUMHUYECKas 3BOJIOLMS. AOUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHomepoB. KoanepBatHas rumoreza A. .
Omnapuna, runoresa nepBudHoro OynaroHa k. XomnaeitHa, TeHETHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u Mmeronael €€ wusyudeHus. VckomaeMble OpraHUYeCKUE
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocHUTeNnbHass W aOCONIOTHAs
reoxpoHosiorus. I'eoxpoHosiorndyeckas 1Kasua: 30Hbl, dpbl, IIEPUOBI, SIIOXU.



HavanbHpie 3Tambl opranmyeckou sBostonuu. [losiBieHne W 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIONUsA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (cUMOHOreHe3). DBOJIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(]o3bI
pacrennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHus. [IpouCXoJIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XxopaoBbie KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IpoucxoxneHne MIEKOMUTAIOMUX U
ntul. [lpunnun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO ’paM M NEPUOJAM: apXeu, NMPOTEPO30H,
najgeo30M, Me3030M, KahHo3oi. OOmas XapakTepucTUKa KiIuMmarta U
rEOJIOTUYECKUX TMponeccoB. [losiBlIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA ra30BbIil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI Mpouwioro. [IpuduHel u
CJIEICTBHSI MAcCOBBIX BbIMHpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3UC, €ro
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpa3us Ha 3emIie.

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

JdemoHcTpanumn

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

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CAaMO3apOXKICeHUS Xu3HW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTtanel  HEOPraHWUYECKOM  3BoonMM», «l'eoxpoHosormyueckas  mKamay,
«HadanpHble 3Tanbl OpraHUYecKoi sBoonun», «Cxema oO0pa3oBaHUS IYKapHUOT
nyTéM cumbuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdossl  pactenuity, «Punuodutey, «OIHOKIETOUHBIE BOJOPOCIM,
«MHOroknerounsie Bogopocin», «Mxuy», «llamoporHukn», «l'onocemeHHbIe
pactenusi», «Opranbl IIBETKOBBIX pacTeHuid», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumedHonomiocTHwIEY,
«ITnockue 4EPBUY, «UNEHUCTOHOTHEY, «PpIOBI», «3€MHOBOAHBIEY,



«lIpecmbikarommecs», «lltuupy», «Miuekonuratomme», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuu pacTeHUH PAa3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ U 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHMYeCKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  paGora «MogenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSMHEHUN B
NepBUYHON aTMochepe».

JlaGoparopHnass padora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JTPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUSI pacTeHUM
Pa3HBIX OTAEIIOBY.

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

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3a7aun aHTPONOIOTHH. METOIbI aHTPOTIOJIOT U H.

CraHOBIIEHUE TPEICTABICHUN O MPOUCXOXKJICHUM 4YelIoBeKa. Penurmnosnbie
BO33peHUs. COBpEMEHHBIE HAYUHbBIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0Tr0-0MOXUMHUYECKUE,
nopegeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((akTopbl) aHTPONOreHe3a: OUOIOTHYECKre, COIUaIbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEAKHU YeTOBEKOOOPA3HBIX 00€3bsiH U
JoJieid. ABCTpaTONUTEKN — JBYHOTHE MPEAKH Jtofel. UenoBek yMelnblid, MepBbie
W3TOTOBJICHUS OpYyAWi Tpyaa. YenoBeK NpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMMA  MPeoK
HEAHJAEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TpeaenamMu AQpUKH.
[TaneoreneTrka u NajaeoreHOMHMKA.



DBOJIIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISIUSAX
yenoBeka. MyTalMoOHHBIN Tipouiecc ¥ noauMopdusM. IlomynisiimoHHbIE BOJHBI,
npeid reHoB, murpaius U «3PGEKT OCHOBATENS» B MOMYJIAIUSAX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpaszmiickasi),  aBCTpajJo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesioBeKa I10 IIIaHeTe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacus3Ma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH CpeIbl.
Brnusaue reorpaduyeckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YETIOBEKA.

MeXAuCUUIUIMHAPHBIE ~ METOAbI B dbuszudeckoir  (OMOJIOTUYECKON)
AQHTPOMOJIOTMU.  ODBOJIOIMOHHAST ~ QHTPOMOJIOTHS W MaJIEOAHTPOMOJIOTHUS
YEeJIOBEYECKUX MOMYJsiui. buoconuanbHble UCCIEOBAHUS MPUPOABl YEIOBEKA.
NccnenoBanue K03BOMIONUHN OUOTOTHYECKOTO U COIIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

IToprpetsr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

TabGmuist 1 cxembl: «MeTOoIbI aHTPOMOIOTUNY, «[ 0TOBHOW MO3T YETIOBEKay,
«YenoBekooOpasHble 00€3bsiHbDY, «CKeleT YelloBeKa M CKEJET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILIHE CHUIIBI AHTPOIIOTE€HE3a», « DBOIIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonuTek», «UYenoBek  ymenslit», «Yenosek
npSAMOXOsIIIHiY, «J/lenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«ITpenxu yenoBeka», « ITambl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYphl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpaduu) KapTUH C
MU(OJOTMYECKUMH W OHOJICHCKUMM CIOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEeJIOBEKa, MOJICIb
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOAEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas pabGora «/3ydyeHne o0COOCHHOCTEH CTpOEHUs CKeJeTra
YeJI0BEeKa, CBA3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKHUX afanTallil 4eTOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeHd cpeaoun

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



Metoapl skonoruu. [loneBble HaOMOAEHHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupoAHble U JlaboparopHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, peTUOHANIbHBIN U TJ100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMW U1  YEJIOBEKA.  ODKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYEeCTBa C mpuponor. dopmMupoBaHue
AKOJIOTHYECKOM KyJIbTYpPbl U SKOJIOTMYECKON IPAMOTHOCTH HACEIEHUSI.

JdemoHncTpanuu

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

Tabmuibl 1 cxeMbl: «Pa3genbl skonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlaGoparopuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEJOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

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

AbGuotnueckue ¢aktopel. CBeT Kak sKojorumdeckuid (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cCBeTy. CHUrHaibHas poOJIb CBETA.
doTtonepuoausm.

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

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacTteHud K
noJiiepaHuio BogHoro OanmaHca. Knaccudukanusi pacTeHH MO OTHOIIEHHUIO K
Bojzie. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHsS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKHE
0COOEHHOCTH cpex oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HMU.

XKuznennoie Qopmbl opranusmoB. [loHstne o JKuU3HEHHOH Qopme.
Kuznenusie GopMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnyeckue (hakTOpBHI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomepamus,
MYTyaln3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHMuecTBO). Hetpoduueckue
B3auMoielicTBUs  (Tomuueckue,  Qopuyeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHbIE», «DHU3MONIOrMUecKkue ajaantaiuuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buosorndeckue puTMBDY,
«Kuznennole  Qopmel  pactenmity, <« KuzHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«IJKocucTeMa MIMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO Jieca», «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMeHcanuzm».

OO6opymoBanue: TepOapuu PAaCTCHWA W JKUBOTHBIX, MPHUCIIOCOOJCHHBIX K
BIUSHUIO PA3IUYHBIX OIKOJOTUYECKUX (PAKTOpOB, repOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIC U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHMSI, TepOAPUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30yCTOWYMBBIX PACTEHUM, dyyena MTHULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K TruUrpoduram, xcepoduram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapu M KOJUIGKIIMM PACTEHUHW ¢ IKUBOTHBIX, OO0JaJaONIMX YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repObapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUIEKUUU
KUBOTHBIX, YUACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi paGora «BpIsIBICHHE TMPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBICHHE MNPUCTIOCOOICHUNH OPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPbD».

JlabopaTtopHnass pa6ora «AHaToMHUYeCKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUI0B U MOMYJIANH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOMYJISALHH. [Momynsiuus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEN OMosoruu BUAOB B (HOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. (OCHOBHBIE TIOKa3aTENW MOMYJSIUU: YHUCIECHHOCTb, IUIOTHOCTb,



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

DKOJOTUYECKasi CTPyKTypa nomyysiuuu. OlieHKa YHUCICHHOCTU TMOMYJISLIHH.
JuHnamuka nonyisiuuu U e€ perysiius. buoTudeckuil MOTEHIMAN MOMYJISIUHN.
MopaenupoBanue IMHAMUKHA HoNyJaiud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
Kpusbie BbDKMBaHUA. Perynanus 4YMCIECHHOCTH TMOMYJSIHN: posib (PaKkTOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 skosormueckoi Huile Buaa. MecrtooOutanue. MHoromepHas
Mozenp sKosormyeckon Humm Jx.M. XarumHcona. Pa3mepsl 3konorundeckou
Huu. [loTeHnnanpHas U peann30BaHHAas HULIU.

Bun kak cucrema monynsuuil. Apeansl BUIOB. BUabl M MX KHU3HEHHBIE
CTpaTeruu. JKOJIOTUUYECKUE IKBUBAJIICHTHI.

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

JdeMoHcTpanuu

IToprper: k. 1. XaT4ynHCOH.

Tabmuibt u  cxembl: «OKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa Homyasiuuum», «Bo3pacTHble  NHpaMHIbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3iInYHbIMU
opranu3zmammn», «Mojensb skosorndeckor Huum Jx. M. XaTunHcoHay.

OGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JladbopaTtopnass pabora  «lIpucmocoOneHus ceMssH  pacTeHHH K
pacceneHuo.

Tema 9. DKo0rug COOONIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buonenoz u ero crpykrypa. Csizu Mexay
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpPraHu3MOB B JKOCUCTEME: MPOIYIEHThl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u ceru. AOHOTHUECKHE OJIOKHU
skocucteM. [TouBsl U Wbl B 3kOcHcTEMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIW  dJKOCUCTEeMbl. buomMacca u  OpoayKIHMs.
DKOJIOTUYECKHE MUPAMU/IBI UhCel, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
Hamnpapnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



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

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEX]Ty aHTPOTIOT€HHBIMH U TPUPOJIHBIMHU 3KOCUCTEMAaMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
dbnopa u dayna. CuHaHTpomm3alus TOpOACKOM ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

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

JdemoHcTpanuu
[Hoprpet: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWoleHo3a»,  «DKOocuUCTeMa

HIMPOKOJIMCTBEHHOTO Jecay, « IKOCHCTEMa XBOWHOTO Jjecay, « DyHKIMOHAIbHbIC
TPYIINbl OPraHU3MOB B 3KOCHUCTEeMe», «KpyroBopoT BEIIECTB B DKOCHUCTEME,
«Ilenu nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUECKAsl MUPAMUIA YUCEID»,
«IJKOJIOTMYecKasi mupaMuaa OMOMacch», «IKOJOTMYECKasi MUpaMHUIa YHEPTUM,
«ObpazoBanue Oosotay, «IlepBuuHas cykieccus», «BocctanHoBieHue jieca mocie
noxkapay», «KocucTteMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOOIKOCUCTEMY.

OG6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX U TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJICIb
HDKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMbBD».

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

IKcKypeusi «DKCKypCHUsi B TUIMMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmennanerapHas 000J0YKa 3eMIIM, TJIE€ CYIICCTBYET WIIH
CylllecTBOBaJa XU3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rI100aIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIBI (YIiiepoaa, a3oTra). PUTMHUUHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE W ITUPOKOJIMCTBEHHbIE JIeCca, CTEH, CABaHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhA. KimMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAIa U
ounochepHbIX QyHKIUI.

JdemoncTpauumn

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

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopor azora B HpHUpOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpPHUPOAEY,
«KpyroBopoT BOJbI B mpupojie», «OcHOBHbIE OMOMBI cymmny, «Kiaumartuueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiii gec», «LIMpokoInCTBEHHBIN
aec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tpornueckuii gecy.

OO6opynoBanue: repbapuu pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OIIAs Cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX NpuunHbl. Bo3nelicTBue dYenoBeka Ha
ounochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KinMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBI.
Kpacasie xHmru. OcobGo oxpaHsemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHOe  MpPUPONONOJIB30BAHME W COXpaHEHUE  OMOJOTUYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

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



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

JdemMoHcTpanuu

Tabmumst  w cxeMbl:  «3arpsi3HEHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocheps», «3arps3HeHne TouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOJIHBIEC TEPPUTOPUIY, «MOJENH YIIPaBIIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickoint @eneparnun, KpacHoi KHUTH pernuoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
0oOyJaroImMMHUCI MporpaMM cpeaHero ooOmero o0pa3oBaHUS: JHMYHOCTHBIC,
MeTaInpeIMETHbIC U MPEIMETHBIC.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHN
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYJArOITUMUCS POCCUHCKON
TPKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONpENeNeHut0, Hamuyue Momusayuu K 0OydeHHI0  OHOJOTHUH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPATUIIUN Pa3BUTHS OHOJIOTHYCCKOTO
3HAHWSI, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINUXCS PYKOBOJICTBOBATHCS B CBOSH
JESTETPHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKaMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  O0pa3oOBaHUs, Haluyue NpasoCO3HAHUS  DKOJIOTHYCCKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb 1SN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIMIHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAOTCS
B CIMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIIMOKYJIBTYPHBIMU, HCTOPUIECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBUIaMU M HOPMaMU
MOBEJACHUS W CIIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHHS, CaMOBOCIHUTAHHUS U
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEH TMMO3WINM JIMYHOCTH, MATPUOTH3MA U
YBAXEHUSI K 3aKOHY W MPABOIOPSIIKY, YEJIOBEKY TPyJa M CTapIIeMy MOKOJEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACIEIUI0 U
TpaguIlMsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickori deneparuu, npupoae u
OKpY’KarolIen cpele.

JIMdHOCTHBIE PpE3yJIbTaThl OCBOCHHS YydeOHOoro mpenmera «buomorns
JIOJIKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPECHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHCHTAIlUH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KXU3HEHHOTO
OTIBITA W OTBITA ACSATEIHPHOCTH B MPOIECCE peau3alii OCHOBHBIX HAIMpaBICHUN
BOCITUTATEILHON JEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTD TPAKIAHCKON IMO3HUIIMK 00yYarOIIEToCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHUTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHA ¥ MPABOIOPSIIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IIPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TI03HABAaTEIbHBIX M HCCJIEJAOBATEILCKUX 3a7a4y, YBaKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBaXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOKO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOILIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWMOJOTHM, TMOHUMAHHS 3HAYCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

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

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



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uzuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 3[10POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMaHUWE W pealu3alus 3J0pOBOro U 0e30macHOro odpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaJTaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEKXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOoOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0OPOBBIO;

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

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

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HAaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTH TEXHOJOTMYECKOM W COLMATbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKyH0 JEATEIbHOCTD;

UHTEPEC K pa3IUyHbIM cdepaMm mpodhecCHOHANBHONU JESATEIHbHOCTH, YMEHUE
COBEpIlAaTh OCO3HAHHBIA BBHIOOP Oynaymei mnpodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

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

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPYKarolEH CPEIbL;

OCO3HaHHWE TrI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETAaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHUS TPU PEHICHHH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJIEHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE  HENPHUITUE JICWUCTBUM, NPUHOCIAIIMX BpEd  OKPYKAIOLIEH
IPUPOIAHON cpenie, YMEHHE NPOrHO3UPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIEATSIILHOCTH 9KOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MpPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOM KYJIBTYpPhl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
peacTaBlieHuss 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodsIeM
COXpaHEHHMS TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIIBHOMY
UCIIOIb30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
JKU3HH;

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

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I8 aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOASINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEILHO HCIIOJIB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooieM B peaabHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCJIEA0BATEIBCKYIO ACATEILHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oO0Opa30BaHMIO, K AKTMBHOMY IIOJYYCHHUIO HOBBIX 3HAaHWW 1O OWOJIOTUH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHsS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble i1 (HOPMUPOBAHHMS MHUPOBO33PEHUS OOyHAIOUIUXCS
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEUNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SBJICHHE, MPOIECC,
cUCTeMa, Hay4HbId (pakT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCJIeIOBaHHE,  HAOJIOJEHHE,  HU3MEpPEHUE, OSKCIHEPUMEHT U  JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYalolIuXCs;, CIIOCOOHOCTH
00yJaromuxcs UCTIONb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBIC YyYeOHBIE JCUCTBUS B
MO3HABATEILHOW U COLIMAIbHOM MPAKTHUKE.

B pesynaprate wu3ydeHuss OWOJOTMM HA YPOBHE CPEAHETO OOIIETO
obpazoBaHusi y oOyyaromerocss OyayT chOpPMUPOBaHBI  ITO3HABaTEIbHbBIC
yHUBEpCaIbHBIC YUeOHbBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCAIbHBIC YICOHBIC
JEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YyYeOHBIC JCHCTBHUS, COBMECTHAs
JIeSITEIIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHUsI TOKHBI OTPAXKATh:

Osaagenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBLIMH
JIeHCTBUSIMM

1) 6a30Bble JJOrHYecKne JeicTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHUEMBI JIOTHYSCKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(HUKAIIUH, 000OIICHHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBAThH
CBSI3U C IPYTUMH TIOHSITHUSIMH ),

OTIpeNeNATh IeTu NeATCILHOCTH, 3a/laBas IapaMeTphl M KPUTEPUH HUX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C TIOCTABICHHBIMU TETISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JETyKTUBHEIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMCHSITH CXEMHO-MO/IETbHBIE cpeacTBa JUISI peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX pPEaTbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbBIX METOJOB MMO3HAHUS;

UCIIOJIb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YHUCJIE MTPHU CO3aHIH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
TSI TEIbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3a/aauy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJACHUH, 3a71aBaTh MapaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJI€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

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

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(POPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHAaTypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUTl  WH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMasiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAWMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO0 y4YacCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pElIeHHs MOpo0iemMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

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

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJIEPKAHHUS Y4eOHOTO mMpeaMera
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUpOBaHBI Ha olecreueHue
npopuiabHOro  oOyueHuss  oOydaromuxcss — Owosormu. OHM  BKIIIOYAOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMUCTBUIM MO
OCBOCHHIO, HHTEPIIPETAIINN W MPEOOPA30BAHUIO 3HAHUH, BHUIBI NEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarbl MPEICTABICHBI IO
rojgaM U3y4eHUsl.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10
KJacce JIOJKHBI OTPaXaTh:

chOpPMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYyUYHOW KApTHUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHUH MpoOJieM  palMoOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIyue OUOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacneactBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3usi W TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB IEPBOrO TMOKOJICHUS, PACIICIUICHUS], YUCTOThl TaMerT,
HE3aBUCUMOro HacienoBaHuss 1. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJICICTBEHHON U3MEHYMBOCTH H. . Basunoga), MIPUHLIATIBI
(KOMITJIEMEHTapPHOCTH ),

BJIaJICHUE OCHOBHBIMM METOJIaMW HAy4YHOTO MO3HAHUA, HCIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHUCaHUE, U3MEPEHUE,
HAOJIIOICHNE, SKCTICPUMEHT);



yMEHUE BBIICTATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIEC
OakTepwii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpTraHOB pACTCHHH, KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHIX
IIPOIECCOB: 0OMEHa BemlecTB (MeTabOoIM3M), MPEBPAICHUSI YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXEHUsS,  WHAMBUIYAIbHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIYy OPraHOMIAMHU KICTKH W WX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKOHAMH, MEXKITY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTEHUW, XWUBOTHBIX W YEIIOBEKAa M WX
GYyHKIUSAMHA, MEXIy CHUCTEMaMH OPTaHOB M WX (PYHKIUAMH, MEXAY dTaramu
oOMeHa BeIIeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAILHOTO Pa3BHUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM U
dbakTOopaMu cpeibl OOUTaAHUS;

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

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIII;

yMEHUE peNIaTh OMOJOTUYECKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMUYECKUMHU TIPOIIECCAMU U SIBJICHUSIMU, J1€TIaTh
BBIBOJIbI ¥ TTPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKkTUYeCKue padoThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpPMYIUPYsS II€JIb HMCCIENOBAaHUS, AHAIU3UPOBATH MOJIYYCHHbBIC
PE3yJIbTAThI U ACTATh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4EOHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOoJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yJNbTaThl HAa  yYCHHUYECKHX

KOH(EPECHITUSAX;
YMEHHUE OIICHUBATh O3TUYECKHE aCIeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojorMu W MEAWNHWHBI  (KJIOHHPOBAHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
NEeSATENBHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOT0 XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YINIyOJISITh MO3HABATEIbHBIN
MHTEpEC, HAMPABJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
POJOJDKEHNE OMOJOTHYECKOro o0pa3oBaHMs B OpPraHU3AIUsAX  CPETHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

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

cOpPMUPOBAHHOCTh 3HAHMW O MECTe€ W pOJM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B TMO3HAHMHM 3aKOHOB MPUPOJABI M PEIICHHH SKOJOTMYECKHX
npo0jeM 4YeloBEeYecTBa, a TakKe B PEUNIEHWH BOIPOCOB PAILMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0O0IIIEeCTBY, YEJIOBEKY, O BKJIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
omnpeneneHusl M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAramIMuX OHOJOTHYECKHX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMa, Ouochepa), OHOIOrMUYECKUE TEOpUHU
(aBostonioHHas teopus Y. JlapBuHa, CUHTETUYECKAsl TEOPHUS IBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx U HampaBieHUsX 3Bontounn, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoiacrea K. M. bapa), mpaBuwna (Munumyma FHO. JlubGuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumore3bl (rumnore3a «mupa PHK» V.
l'unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIIOIrE€HHbBIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPU3HAKH: BUJIOB, OHOTEOIEHO30B,
AKOCUCTEM M OMocdepbl, CTaOMIM3UPYIOMIETO, ABUXKYILIETO U Pa3pbhIBAIOILIETO
€CTECTBEHHOTO ot0opa, aIIONaTPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHMs, BIUSHUS JABIDKYITUX CHJI SBOJIONMY HA TEHO(POH]T TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHUs, YepeJOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

yMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3SBOJIOLUH,
JBIDKYIIAMHA CHJIAMU aHTPOMOTeHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHus, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  cOOOLIeCTBax,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPe/ibl OOMTAHUSI, €IUHCTBA
YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOJIBI M YETIOBEUECTBA,

YMEHHE perniaTb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOJIOTHUYECKUMH MIPOLIECCAMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI ¥ TPOT'HO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OpATOPHBIE M MpaKTUYECKHe pPabOThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATBHBIMH
cpeactBamu, (GOpMyNIHpys Ielb HCCIEeIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yibTaThl U J€JaTh BHIBOIBI,

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

yMEHHUE OIEHMWBATh THUMOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU KU3HU, YEIOBEKa
¥ YEJOBEUYECKUX pac, O MPUYMHAX, MOCICJACTBUSIX M CHOCO0ax MpeaoTBpaIleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccrnoHambHOMI
JesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTOIb30BaAHUS, MEIULIUHBI,
OMOTEXHOJIOTUU, TICUXOJOTHUU, BETEPUHAPHUH, CEIHCKOIO XO35SHCTBA, MHUIIEBOM
IPOMBIIIUICHHOCTH, YIUIyONIsATh TO3HABaTEIbHBIH WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPEeccCMd HU  NPOJOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM NPOTrPaMMbl

KogunuyecTBo 4acoB

JIeKTPOHHbIE
(uudposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThl

buonorus kak Hayka

Bu6nunoreka [JOK
https://m.edsoo.ru/863e6122

JKuBble cucTeMBl 1 BX HN3Yy4YCHUC

bubmuorexa [JOK
https://m.edsoo.ru/863e¢6122

https://m.edsoo.ru/863e632a

Bbuosnorusa kietkn

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

XyMH4YecKas opraHu3anus KJICTKU

10

bubmuorexa [JOK

https://m.eds0o.ru/863e6122
https://m.edsoo.ru/863e632a

CrpoeHne u QyHKINHU KICTKA

bu6nuoreka [IOK

https://m.eds0o.ru/863e6122
https://m.edsoo.ru/863e632a

OOMeH BelecTB U MPEBpaICHUE YHEPTUH B KIIETKE

but6mmoreka [{JOK
https://m.edsoo.r/863e6122

https://m.edsoo.ru/863e632a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

Hacnencreennas uadopmarus 1 peanusais e€ B
KJIETKE

0.5

but6mmoreka [IOK

https://m.edsoo.r/863e6122
https://m.edsoo.ru/863e632a

JKU3HEHHBIN 1K KIETKU

but6mmoreka [JOK

https://m.eds0o.ru/863e6122
https://m.edsoo.ru/863e632a

CtpoeHue u QyHKIMH OpraHU3MOB

17

1.5

bu6mmoreka [IOK

https://m.edsoo.r/863e6122
https://m.edsoo.ru/863e632a

10

PasmHoxeHne u Pa3BUTHEC OPraHU3MOB

1.5

bubnunoreka [JOK

https://m.edso0.ru/863e6122

https://m.edsoo.1u/863e632a

11

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHNU3MOB

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

12

3aKOHOM€pHOCTI/I HaCJICACTBCHHOCTH

10

but6mmoreka [{JOK

https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a

13

3aKOHOMEPHOCTH U3MEHUYMBOCTH

bubnnorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

14

I'e”HeTHKa yenoBeka

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

15

CCHGKHI/IH OpTraHHU3MOB

bubnuoreka [JOK
https://m.edso00.1ru/863e6122
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https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

16

BuoTexHOJIOrMS U CHHTETHYECKAsT OMOJIOrUs

but6mmoreka [JOK

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

17

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

11 KITACC

Ne
n/n

HaumeHoBaHue pa3iejioB H TeM NIPOrPaMMBbI

KoanuyecTBO 4acos

Bcero

KonTtpoJsbHble
padoTbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbBbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcbl

3apoxaeHUE U Pa3BUTHE YBOTIOIMOHHBIX
MIPEACTABICHUIN B OMOJIOTHH

bubmuoreka IIOK

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MukposBosnronus U €€ pe3yJbTaThl

14

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

MakponsBonronus 1 €€ pe3yJIbTaThl

bu6mmoreka [JOK

https://m.eds0o.ru/863e6122
https://m.edsoo.r/863e632a

[IpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMIle

15

1.5

bu6mmoreka [JOK

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Hponcxomneﬂne YCJIOBCKA — AaHTPOIIOI'CHE3

10

bu6mmoreka [IOK

https://m.edsoo.1ru/863e6122
https://m.edsoo.ru/863e632a

DKOJIOTHSI — HayKa O B3aUMOOTHOIIEHHUSAX
OpraHnu3MoOB U HAAOPTaHNU3MEHHBIX CUCTEM C
OKpYy>Karoleu cpenou

0.5

bu6mmoreka [JOK

https://m.edsoo0.r/863e6122
https://m.edsoo.ru/863e632a

OpFaHI/BMBI H Ccpcha oOuTaHUs

1.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

DKOJIOTHSI BUJIOB U MO

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e632a

DKOJIOrUs cOO0IECTB. DKOJIOTHYECKUE CUCTEMBI

12

0.5

bu6mmoreka [IOK

https://m.edsoo.1ru/863e6122
https://m.edsoo.ru/863e632a

10

buocdepa — rmobanpHast SkocucTemMa

bubmuoreka [JOK

https://m.edsoo0.r/863e6122
https://m.edsoo.ru/863e632a

11

YenoBek u OKpYyzKaromas cpcaa

bub6mmorexa [JOK
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

12

PesepBHOe Bpems

bubmorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Hara JJIeKTPOHHBbIE HU(PPOBHIE
N KoanuectBo yacon u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
[1]
. Tema ypoka
n/n P K n
OHTP. .
Bcero P paKt
padoThI padoThI
bu6mmoreka [IOK
buonorust kak KOMIJIEKCHAsl HAyKa U KaK 4acThb
1 5 1 https://m.edsoo.ru/863e6 122
COBPEMCHHOTO obriectha https://m.edsoo.ru/863e6 32a
bu6mmorexa [JOK
2 JKuBble cucTeMbl U X CBOWCTBA 1 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
bub6mmorexa [JOK
3 YpoBHEBas opraHu3anus )KUBbIX CUCTEM 1 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
bu6mmoreka [JOK
Hcropust OTKpBITUS U U3YUYEHUS KIIETKH.
4 Koo . 1 https://m.edsoo.ru/863e6 122
JICTORHAA TeOpHA https://m.edsoo.ru/863e6 32a
Merozasl MOJIEKYJIAPHON U KJIETOYHON bub6nuoreka [IOK
6uonorun. [Ipakruyeckas padora «M3ydyenue https://m.edsoo.ru/863e6 122
5 METOIOB KJIETOYHOM OHOI0TUn 1 0.5 https://m.edsoo.ru/863e6 32a
(xpomatorpadusi, saeKTpodopes, '
muddepeHnraibHoe NeHTPU(YTUPOBAHHE,
[T1IP)»
bub6mmorexa [JOK
6 XHUMHUYECKUH COCTAB KIETKH 1 https://m.edsoo.ru/863e6 122

=

ttps://m.edsoo.ru/863e6 32a
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https://m.edsoo.ru/863e632a

MI/IHepaHBHBIC BCIICCTBA KIICTKH, UX
Ouosornveckas poJsb

bu6mmoreka [IOK

ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

=
\S)

m

Opranuveckue BEemecTBa KJISTKH — OeJKH.
JlabopaTtopHas padora «O0Hapy)KeHHE OEITKOB
C TMIOMOIIIBIO KAYECTBEHHBIX PEAKITHIN

0.5

bu6mmorexa [JOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

m

CgoiicTBa, knaccuduxarys u GyHKIUNA OETKOB

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

ttps://m.edsoo.ru/863e6 32a

=

10

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — YIJICBO/bL

bubmunoreka LIOK
https://m.edsoo.ru/863e6

ttps://m.edsoo0.ru/863e6

122
32a

=

11

OpFaHHqCCKHe BEUICCTBA KIJIICTKU — JIMIIHN/IbI

bu6mmoreka [JOK

ttps://m.edsoo.ru/863e6 1
ttps://m.edsoo.ru/863e6 3

=
g%

I

12

Hyxneunossie kuciotsl. JJHK u PHK.
JlaboparopHas pabdota «ccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

bu6mmoreka [JOK

ttps://m.edsoo0.ru/863e6 122
https://m.edsoo.ru/863e6 32a

=
\]

13

Crpoenue u pynkiun ATO. Ipyrue
nykieosunrpudocdarsr (HTD)

bu6mmoreka [JOK

ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e632a

=

14

CexBenupoBanue JIHK. Meroabl reHOMUKH,
TPaAHCKPUIITOMUKH, TPOTECOMUKHU

bu6mmoreka [IOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32a

15

MeToap! CTpyKTypHOW OHOJIOTUU

bu6morexa [JOK
https://m.edsoo.ru/863e6 122

16

Tunsl kietok. [TpokapruoTnyueckas KieTka

bu6mmoreka [IOK
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https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32a

CrpoeHnue 3yKapruOTHUYECKON KIIETKH.

bu6mmorexa [JOK

17 [TpakTuueckas padora «3yueHue cBOWCTB 0.5 https://m.edso0.ru/863e6 122
KJICTOYHON MEMOPaHbI» https://m.edsoo.ru/863e6 32a
bu6mmorexa [JOK
18 [ToBepXHOCTHBIN anmapaT KJIETKH https://m.edsoo0.ru/863e6 122
https://m.edsoo.ru/863e6 32a
OnHOMeMOpaHHBIE OPTaHOUBI KIIETKH. bubnmoreka [JOK
19 [IpakTuueckas padora «M3yueHue IBUKEHUS 0.5 https://m.edsoo0.ru/863e6 122
[UTOIIa3MbI B PACTHTEIBHBIX KIETKAX) https://m.edso0.ru/863e6 32a
[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU: bubnuoreka [JOK
20 MHUTOXOHJPUH, IIactuasl. JJaboparopHast 0.5 https://m.edsoo.ru/863e6 122
pabora «VccienoBanue mia3Mon3a u ' https://m.edsoo.ru/863¢6 32a
JIETIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)
bu6mmoreka [JOK
21 HememOpaHHbIe OpraHOU bl KIETKU https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 Q
bu6mmoreka [IOK
22 Crtpoenue u GyHKINHU sAIpa https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
CpaBHuTeNbHAs XapaKTePUCTHKA KIETOK bu6nuorexa LIOK
23 sykapuort. JlaboparopHas padota «/3yueHne 0.5 https://m.edso0.ru/863e6 122
CTPOCHUSI KJIETOK Pa3IMYHBIX OPTraHHU3MOBY https://m.edsoo.ru/863e6 32a 2
AccUMWIALNS U TUCCUMMIIALIMS — JIBE bubnuoreka [JOK
CTOpOHBI MeTabonu3Ma. Tumsl oOMeHa https://m.edsoo.ru/863e6 122
24 BewecTs. JlaGoparopHas pabora «3yuenue https:/m.edsoo.ru/863¢6 32a

KaTaJIUTUYECKON aKTUBHOCTU (PepMEHTOB (Ha
IIpUMepe aMuIIa3bl WIN KaTajaasbl)»
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@epMEeHTaTUBHBIN XapaKTep PeakIni
KJIETOYHOTO MeTaboam3Ma. JlabopaTopHas

bu6mmoreka [IOK
https://m.edsoo.ru/863e6 122

25 pa6ota «M3ydenue GepMEHTaTUBHOTO 0.5 https://m.edsoo.ru/863¢6 32a
paciIernieHust IepoKCHIa BOJI0poJia B
PaACTUTENILHBIX U KHUBOTHBIX KIECTKAX)
bu6mmoreka [IOK
26 benku-akTuBaTOPHI U OCIKH-UHTUOUTOPHI https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
bu6mmoreka [IOK
27 ABTOTpOGHBIN THUIT 0OMEHA BEIIECTB https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
bu6mmoreka [{OK
28 dortocuHTeE3 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
Xemocunres. Jlaboparopnas pabota bubmuorexa [IOK
29 «CpaBHeHue TporeccoB GOToCHHTE3a U 0.5 https:/m.eds00.ru/863e6 122
XEMOCHHTE3QY https://m.edsoo.ru/863e6 32a
AHa’poOHBIe OpraHu3Mbl. Busl OposkeHus. bubnmoreka [JOK
30 JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB https://m.eds00.ru/863e6 122
OpOKEHUS U IBIXaHHUS» https://m.edsoo.ru/863e6 32a
AdpOoOHBIE OPraHU3MbI. JTaIbI bubnmoreka [JOK
HHEPreTUYecKOro oOMeHa. DHeprus https://m.edsoo.ru/863e6 122
31
MeMOPaHHOro TpaJueHTa NpoToHoB. CHHTE3 https://m.edsoo.ru/863e6 32a
AT®: PaboTa nporoHHON AT®-cruHTa3bI
O06001IeHre U CUCTEMaTU3aIMsA 3HAHUH 110 bubmuoreka [{OK
teme "OOMEH BelIecTB U MPEeBpalleHNe https://m.edsoo.ru/863e6 122
32 sHepruu B kineTke" / KonTponbHas pab6oTa 1o https://m.edsoo.ru/863e6 32a

teMe "OOMeH BEeIIeCTB U MPEBPAICHIE
SHEpPruu B KieTke"
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33

Peakiuu MaTpu4HOro CHHTE3a

bu6mmoreka [IOK

ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a

=

34

Tpanckpunuus — marpuunbiid cuate3 PHK

bu6mmorexa [JOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

m

35

Tpancnsuus u e€ sTarbl

bu6mmoreka [IOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.1u/863e6 32a

36

KoaupoBanue amuHOKHCIOT. Posib pubocom B
ouocuHrese Oelka

bu6mmoreka [JOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32a

37

Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a

38

MonekyJsipHbIE MEXaHU3MBI SKCIIPECCUU
TEHOB Y 9yKapuoOT

bu6mmoreka [IOK
ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a

A

39

Bupycsl — HeksieTouHbIe (POPMBI KU3HHU U
oOnuratHele napasuThl. [IpakTuueckas padbota
«Co31aHne MOJIEIH BUPYCa»

0.5

bu6mmorexa [JOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32

O\O\
ml\)

40

BupycHblie 3a06051€BaHus YeI0BEKa, )KUBOTHBIX,
pacTeHui

bub6mmorexa [JOK
https://m.edsoo.ru/863e6 122

ttps://m.edsoo.ru/863e6 32a

=

41

HanotexHomoruu B OMOJIOTHH U MCIUIIMHEC

bubmunoreka LIOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a

42

JKU3HEHHBIN UK KIETKA

bu6mmorexa [JOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
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but6mmoreka [JOK

43 Marpuunsiii cuaTe3 JJHK https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
Xpomocomsl. JlaboparopHast pabota bubmmorexa [JOK
44 «/3yuenue XpoMOCOM Ha TOTOBBIX 0.5 https://m.eds00.ru/863e6 122
MUKpOIIpenaparax» httDS //m.edso00.ru/863e6 3_3
bu6mmorexa [JOK
45 JleneHue KIeTKH — MHUTO3 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
Tuns! kneTok. KapnokuHes U IUTOKKHES. bu6muotexa [JOK
Perynsiuus )KM3HEHHOTO LIMKJIA KJIETOK. https://m.edsoo.ru/863e6 122
46 Jla6opatopuas pabora «Habmonenre MUTO3a B 0.5 https://m.edsoo.ru/863e6 32a
KJIETKaX KOHYMKA KOPEIKa JTyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»
O060011IeHrEe U CUCTEMAaTH3aIMs 3HAHUH 110 bubmuoreka [JOK
temaMm "HacnencrBeHnas napopmanus u https://m.edsoo.ru/863e6 122
47 peanuzanys ee B kiaeTke", "YKu3HeHHBIH UK https:/m.edsoo.ru/863e6 32a
kietku" / KonTposabHas pabora o teme
"Peakiuu MaTpu4HOro cuHTe3a"
bu6mmorexa [JOK
48 Opranusm Kak eIMHOE LEI0e https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
Txanu pacrenwuii. Jlaboparopnas padora bubmorexa I[IOK
49 I caneit - 0.5 https://m.edso0.ru/863e6 122
SYHCHHE TRAHCH pacTerin https://m.edsoo.ru/863e6 32a
bu6mmorexa [JOK
TkaHu )KMBOTHBIX U yenoBeka. JlabopaTopHas
30 aborta «V3yueHue TKaHeH KUBOTHBIX) 0-5 ittps://m.edsoo./863¢6 122
P M https://m.edsoo.ru/863e6 32a
51 Opransl. CucteMs! opranos. JlaGoparopras 0.5 Bubmnorexa LOK

https://m.eds00.1u/863e6 122
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pabota «M3yueHne opraHoB IBETKOBOT'O
pacTeHus»

52

Or[opa TCJIa OPpTaHU3MOB

https://m.edsoo.ru/863e6 32a

53

IIBI/I)KCHI/IC OpraHnu3mMoB

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

ttps://m.edsoo.ru/863e6 32a

=

54

[Iutanue oprann3mMoB

bu6mmoreka [JOK
https://m.edsoo.ru/863e6 122

ttps://m.edsoo.ru/863e6 32a

=

55

IIutanue MO3BOHOYHBIX JKHBOTHEIX.
HI/II_HeBapI/ITeJ'ILHaﬂ CHCTEMaA 4Y€JIOBCKa

bubmuoreka [JOK

ttps://m.edsoo0.ru/863e6 122
https://m.edsoo.r/863e6 ﬁ

=

56

JlpIxaHue opraHu3MoB

https://m.edsoo.ru/863e6 32a

57

HBIX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U
YCI0BCKa

bu6mmoreka [JOK
ttps://m.edsoo.ru/863e6
ttps://m.edsoo.ru/863e6

i

122
32a

i

58

TpaHcnopT BeliecTB y OpraHu3MoB

bu6mmoreka [JOK

ttps://m.edsoo0.ru/863e6 122
https://m.edsoo.ru/863e6 32a

=

59

KpoBeHnocHas cucrema nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

bubmuoreka IIOK
https://m.edsoo.ru/863e6 122

60

Brigenenue Y OpraHnu3MOB

61

3amuTa y OpraHu3MoB
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https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32a

62

HNMMyHHas cucTema 4eoBeKa

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a

63

Pa3apakxuMocCTh U perysinus y OpraHu3MoB

bu6mmoreka [IOK
ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a

I

64

I'ymopainbHast perynsinus 1 9HI0KpUHHAsS
CUCTEMA KUBOTHBIX U YEJIOBEKA

bu6mmorexa [JOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32

QD

65

q)OpMLI Pa3MHOXKXCHHA OPraHnu3MOB

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

ttps://m.eds00.ru/863e6 3

=

66

[TonoBoe pa3zmMHOKEHUE

bubmunoreka LIOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a

67

Meiios

bu6mmoreka [IOK

ttps://m.edsoo0.ru/863e6 2
https://m.edso0.ru/863¢e6

=
]

U-)
CD

68

['amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlaGoparopHas pabota
«M3y4eHne cTpoeHHsI MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIperapaTaxy

0.5

bu6mmoreka [JOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32

m

69

I/IH,[[I/IBI/II[yaHLHOC Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHE3

bubmuoreka [JOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32a

70

3akJiaJika OpraHOB M TKaHEH U3
3apOJBIILIEBBIX JINCTKOB

bu6mmorexa [JOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a
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Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

bu6mmoreka [IOK

71 pabota «BrIsBICHNE IPU3HAKOB CXOJICTBA 0.5 https://m.edso0.ru/863e6 122
3apOJbINIEi TO3BOHOYHBIX )KUBOTHBIX)» https://m.edsoo.ru/863e6 32a
PasMHOkeHME U pa3BUTHE PACTEHUM. bubnuorexa [JOK

72 JlaboparopHas pabota «CTpoeHue opraHoB 0.5 https://m.eds00.1u/863e6 122
Pa3MHOYKEHHS BBICHIUX PACTECHHUI https:/m.eds00.ru/863¢6 32a
O06o0011IeHre U CUCTEMAaTH3aI|s 3HAHUH 110 bubmuoreka [JOK

7 teme "Ctpoenne u GpyHKIMH oprann3mMoB" / https://m.eds00.ru/863e6 122
KonrpomsHast padora o teme "CTpoeHue u https://m.edsoo.ru/863e6 32a
GbyHKIIMU OpaHU3MOB"

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH bubmuorexa [IOK
Kak HayKd. OCHOBHBIEC TIOHSITHSI 1 CUMBOJIBI https://m.edsoo.ru/863e6 122

74 renetuky. JlabopaTopHas pabora 0.5 https:/m.eds00.ru/863¢6 3
«JIpo3oduna Kkak 00BEKT TEHETHIECKUX
HCCIIeIOBAaHUI»
3aKOHOMEPHOCTH HACIEOBaHUS TTPU3HAKOB. bubmmorexa [JOK
Monoru0puaHoe cKpeluBaHue. https://m.edsoo.ru/863e6 122

75 I[Ipaxtudeckas padota "V3yueHne 0.5 https://m.edsoo.ru/863e6 32a
PE3yJIbTaTOB MOHOTUOPUTHOTO CKPEUIMBAHUS
y npo3oduisr”

bu6mmoreka [JOK
uTonornyeckrue OCHOBBI MOHOTUOPUIHOTO

76 S — https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a
Ananuzupyrtolee ckpeuuBanue. Hemomnnoe bubmorexa LHOK
77 OMUHHpOBAHHE https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 3
Jurubpunnoe ckpeuBanue. [Ipaktuaeckas bubnuorexa [IOK
78 pabota «M3y4yeHune pe3ynbTaToB 0.5 https://m.edsoo.ru/863e6 122

TUTHOPUIHOTO CKPEIIUBAHMS Y TPO30(HITBD»

https://m.edsoo.ru/863e6 32a
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79

[uTomorndeckue OCHOBBI JUTUOPUTHOTO
CKpEILMBaHUS

bu6mmoreka [IOK

ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

=
m

80

CHGHHGHHOC HACJICOAOBAaHUC IPU3HAKOB

bu6mmorexa [JOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

m

81

XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH

bu6mmoreka [IOK

ttps://m.edsoo0.ru/863e6 122
https://m.edsoo.ru/863e6 32a
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I'eneTuka nmona

bu6moreka [IOK

https://m.edsoo.r/863e6 122
https://m.edsoo.ru/863e6 32
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I'enoTun Kak 11€10CTHAS CUCTEMa

bu6mmorexa [JOK

https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a

84

I'eneTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUI,

JKHUBOTHBIX 1 YCJIIOBCKA

bu6morexa [JOK
https://m.edsoo.ru/863e6 122

https://m.edsoo.ru/863e6 32a

85

H3MeHUYnBOCTD NMpU3HAKOB. Buabl
U3MEHYUBOCTH

but6mmoreka [JOK

ttps://m.eds00.ru/863e6 2
https://m.edsoo.ru/863e6

=
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MonudukarnronHas N3MEHIHNBOCTh

bu6mmoreka [IOK

ttps://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32

=
\S)

m

87

BapuanuonHslii psia v BapualiioHHas KpUBasl.

JlaGoparophas pabota «MccnenoBanue
3aKOHOMEPHOCTEW MOIU(PHUKAIIMOHHON
n3MeHuuBoCTH. [TocTpoeHne BapualiMoOHHOTO
psilla ¥ BapHallMOHHOW KPUBOI»

0.5

bubmuoreka [{OK

ttps://m.edsoo.ru/863e6 1
https://m.edsoo.ru/863e6 32a

=
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I'enoTunuueckas N3MEHYHUBOCTb.

bu6mmoreka [IOK

88 KomOuHaTHBHAs U3MEHUYUBOCTD hutps://m.edsoo.ru/863¢6 122
https://m.edsoo.ru/863e6 32a
MyTaunoHHast U3MeH4YUBOCTh. [IpakTrueckas bubmmorexa [IOK
89 pabora «MyTaruu y Apo30puiisl (Ha TOTOBBIX 0.5 https://m.edsoo.ru/863e6 122
MHKpPOTPENaparax )» https://m.edsoo.ru/863e6 32a
3aKOHOMEPHOCTH MYTAI[HOHHOTO IpoIiecca. Bubmiorexa LIOK
90 https://m.edsoo.ru/863e6 122
DOINUTeHeTHKA U SITUTeHOMHKA
https://m.edsoo.ru/863e6 32a
O000111eHNE U cCUCTEMATU3ALMS 10 TEME bu6mmoreka [JOK
"'eHeTHKA - HAyKa O HACJIEJCTBEHHOCTH U https://m.edsoo.ru/863e6 122
91 0.5
M3MEHYHBOCTH opranu3mMoB” / KontponbHas https:/m.edsoo.ru/863¢6 32a
pabora no Teme "I 'enernka"
bu6mmoreka [JOK
I'enernka yenoseka. [IpakTudeckas padota
02 "CocTaBlieHHE U aHaJIU3 POJOCIOBHOMN" hutpe: mdsoou 86030 122
https://m.edsoo.ru/863e6 32a
bu6mmnoreka [JOK
93 MeTo1bl METUIIMHCKOM T€HETUKH https://m.edsoo0.ru/863e6 122
https://m.edsoo.ru/863e6 32a
3HaueHne MeIUIIMHCKON I'eHETUKH B bu6mmoreka [JOK
94 MPEIOTBPAICHUH U JICYCHUN TCHETUYCCKUX 0.5 https://m.edsoo.ru/863e6 122
3a00JIeBaHMI YEIOBEKA https://m.edsoo.ru/863e6 32a
OCHOBHBIE TOHATHSA CEIEKIIUU. bu6mmoreka [JOK
95 JlaboparopHas paboTta "M3ydeHue copToB 0.5 https://m.edsoo.ru/863e6 122
KYJIbTYPHBIX PACTEHHI M MOPOJI JOMAIITHUX ' https://m.edsoo.ru/863¢6 32a
JKMBOTHBIX"
Metoapl CeICKIIMOHHOM pabOTHI. bu6mmoreka [JOK
96 JlabopatopHas pabota "M3yueHre MeTo10B https://m.edsoo.ru/863e6 122

CeJIeKLUU pacTeHui"

https://m.edsoo.ru/863e6 32a
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JloCcTHKEeHMSI CeNIEKIIUU PACTEHHUN U

bu6mmoreka [IOK

97 *KUBOTHBIX. [IpakTHueckas pabora 1 https://m.edsoo.ru/863e6 122
"HpI/IBI/IBKa paCTeHHﬁ" httDS//medSOOI'U/863e6 3_a
bubmuoreka IIOK
CoxpaHeHue, U3y4eHHE U UCTIOIb30BAHNE
98 B 1 0.5 https://m.edsoo0.ru/863e6 122
FEHCTHHCCKUX pecypeos https://m.edsoo.ru/863e6 32a
buoTexHosiorus kak Hayka u 0Tpacib bubnuorexa [{OK
99 npous3BoAcTBa. [IpakTuyeckas pabora 1 https://m.edsoo.ru/863e6 122
"Usyuenue 00bEKTOB OMOTEXHOIOTHH" https://m.edsoo.ru/863e6 32a
. bubnmuorexa [JOK
OCHOBHbIE HAIIPABJICHUS] CAHTETUYECKUI
100 5 1 https://m.edso0.ru/863e6 122
HOJIoTHH https://m.edsoo.ru/863e6 32a
bu6mmorexa [JOK
101 XpOMOCOMHAasI ¥ T€HHasl NHKEHEPUs 1 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
bub6mmorexa [JOK
102 MeaunuHckie OMOTEXHOJIOTUI 1 https://m.edsoo.ru/863e6 122
https://m.edsoo.ru/863e6 32a
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KITACC

JyleKTpOHHBbIE N (poBbHIE

JlaTa
oOpa3oBaTeJibHbIE
Konn4yectBo yacos U3y4YeHHud
pecypchl
Nen/m | Tema ypoka
Konrp. IIpakr.
Bcero P paxt
padoTsbI padoTsbI
bu6mmoreka [{OK
1 OpomonronHas teopust Y. Jlapsuna 1 https://m.eds00.ru/863 6122
https://m.edso0.1ru/863 e632a
bu6mmoreka [IOK
JIBroKyIMe CUIIbI 3BOJIFOLMHU BUAOB 110 Y.
2 Tapens 1 https://m.eds00.ru/863 6122
PBHUHY https://m.edso00.ru/863 e632a
. bu6mmoreka [JOK
Bopnrba 3a cymecTBoBaHNE, €CTECTBEHHBIN U

3 i - o16 1 https://m.eds00.1u/863 ¢6122

HCKYCCTBCHHbIN 0TOOP https://m.edsoo0.1ru/863 e632a
N bubnuorexa [JOK
®opMHUpOBaHNE CUHTETUYECKON TEOPUU

4 S BOTIOLI 1 https://m.edso0o.ru/863 6122

H https://m.edsoo0.ru/863 e632a
) bu6mmoreka [{OK
DTarbl 3BOJIIOIMOHHOTO MpOoLEecca:

5 1 https://m.eds00.ru/863 6122
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLUS https://m.edsoo.rw/863 e632a
Iomymsiiyst — sjieMeHTapHas eIMHNIA bubmmorexa [IOK

6 B0 }I]O . P 1 https://m.edso0.ru/863 6122

oM https://m.edso0.1ru/863 e632a
3aKOH reHeTHYecKoro paBHoBecus JIx. bubnnorexa [JOK

7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5 https://m.edsoo0.ru/863 6122

pabota «BblIsiBIeHHE U3MEHUUBOCTH Y

https://m.edsoo.ru/863 e632a
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0co0el 0IHOTO BUIA»

bubmuoreka [JOK
8 DneMeHTapHbIe GaKTOPHI IBOIOIUN https://m.edsoo0.ru/863 e6122
https://m.edsoo.ru/863 e632a
Dddekt ocnoBarenst. IPPexT OyTHIIIOUHOTO bubmorexa LIOK
9 ODIEILIKA https://m.edsoo.ru/863 ¢6122
p https://m.edsoo.ru/863 e632a
. bubmuoreka [JOK
Murpauuu. M30aumuu nomyJsisiui:
10 reorpaduueckas, OMOJOrHIECKas hitps://m.eds00.1u/863 ¢6122
P ’ https://m.eds00.ru/863 e632a
1 EcTecTBeHHBIN 0TOOP — HANPaBIISIOIIHIA
(bakxTop 3BONIIOLUHU
bubmuoreka [JOK
12 [TonoBoii oTO6Op https://m.eds00.1ru/863 ¢6122
https://m.edsoo.ru/863 e632a
[Ipucrnoco0aeHHOCTh OPraHU3MOB KaK bubmuorexa [JOK
13 pe3ynbTat MUKposBomonun. JlabopaTtopHas 0.5 https://m.edsoo.ru/863 ¢6122
pabota «3yueHue apoMopho30B u ' https://m.edsoo.ru/863 e632a
WJI0AJAITALUN Y PACTEHUN U ) KUBOTHBIX)
[Tpumeps! npucnocoOaeHUN y OPraHu3MOB: bubmuoreka [JOK
Mopdosiorudeckue, GU3HOJIOTHIECKHE, https://m.edsoo.ru/863 e6122
” OUOXMMHYECKHE, TIOBECHYECKHE. 0.5 https://m.eds00.ru/863 e632a
JIaGopartopnas pabota «IIpucnocobnenus '
OpPraHU3MOB U UX OTHOCUTEIbHAs
1IETIECO00PA3HOCTHY
Bun, ero kpurepuu u CTpyKTypa. bubnuoreka [IOK
15 JlaboparopHas pabota «CpaBHEHHE BHIOB 0.5 https://m.eds00.1ru/863 e6122
110 MOP(QOJIOTHIECKOMY KPHTEPHIO) https://m.edsoo.ru/863 e632a
16 CtpykTypa BUaa bubmuoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

https://m.edso0.r/863 6122
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Bunoo6pa3oBanue kak pe3ynbrar

17
MUKPOIBOITIOLIMHI
bu6mmoreka [IOK
18 CBs13p MUKPO3BOJIIOLMH U SIIUAEMHUOJIOTHH https://m.edsoo0.ru/863 6122
https://m.edsoo0.ru/863 e632a
bu6mmoreka [{OK
Makpossomonus. [laneonronornyeckue
19 https://m.eds00.ru/863 6122
METOJIBT H3YHEHIA SBOMOHHH https://m.edsoo.ru/863 e632a
bu6mmoreka [JOK
buoreorpaduyeckue METOIbI U3YUCHUS
20 https://m.eds00.ru/863 6122
IBOJTOMHH https://m.edsoo.ru/863 e632a
OMOPHOIOTHYECKHE U CPABHUTEITHLHO- bubnuorexa [JOK
21 Mopdororuueckre MeTo 1bl U3y4eHHs https:/m.edsoo0.ru/863 6122
SBOJTIOLIAN https://m.edsoo.ru/863 e632a
MonekyJIapHO-T€HETUYECKHE, bubmmoreka [JOK
22 OMOXUMHUYECKUE U MATEMATUYECKAE METOIbI https://m.edsoo.ru/863 €6122
HW3YYEHUS SBOJIFOLINHT https://m.edsoo.ru/863 e632a
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
AnantuBHas paauaiys. HepaBHOMepHOCTD bubmorexa LHOK
24 P F P P https://m.edso0.ru/863 e6122
TEMITOB SBOTIOMHH https://m.eds00.r/863 632a
bu6mmoreka [JOK
Hayunbie runote3sl mpouCX0XKACHUS KU3HU
25 3 https://m.eds00.ru/863 6122
Ha Jemie https://m.edsoo0.ru/863 e632a
JloHayuyHbIe IpECTaBICHUS O 3aPOKICHUN bubmorexa LIOK
26 https://m.edso0.ru/863 ¢6122

KHU3HU

https://m.edso0.ru/863 e632a
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OcCHOBHBIE 3TaIlbl HEOPraHNYECKON

bu6mmoreka [JOK

27 https://m.eds00.ru/863 6122
IBOJTOMHH https://m.edsoo0.ru/863 e632a
bu6mmoreka [IOK
28 ['unoTe3bl 3apokIeHUs KU3HU https://m.eds00.ru/863 6122
https://m.edsoo.ru/863 e632a
Uctopus 3emin 1 MeTOAbI €€ U3yUECHUS.
29 JlaboparopHas pabdota «3ydenue u 0.5
OMMCAaHUE UCKOMAEMBIX OCTaTKOB JIPEBHUX '
OpraHUu3MOB)
bu6mmoreka [JOK
30 HauanbpHbie 3Tarnb opraHu4ecKoil 3BOIOINHI https://m.edso0.ru/863 6122
https://m.edso0.ru/863 e632a
bu6mmoreka [IOK
31 DBOJIIOLHS DYKApPUOT https://m.edso0.ru/863 6122
https://m.edsoo0.ru/863 e632a
OCHOBHBIE 3Tanbl YBOJTIOLMHN PACTUTEIHLHOTO bu6mmoreka [JOK
mupa. [Ipaktudeckas padora «13yueHue https://m.edsoo.ru/863 e6122
32 . . 0.5 .
0COOEHHOCTEH CTPOEHHUS PACTEHHH Pa3HBIX https://m.edsoo.ru/863 e632a
OTJIETIOBY
bu6mmoreka [JOK
OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO
33 https://m.eds00.ru/863 ¢6122
Mapa https://m.eds00.r/863 632a
DBOJIIOLHS )KUBOTHBIX. [IpakTrueckas bu6mmoreka [JOK
34 pabora «M3yueHne ocOOEHHOCTEN CTPOCHUS 0.5 https://m.eds00.ru/863 6122
IO3BOHOYHBIX KUBOTHBIX)>) httDS://m.edSOO.I'U/863 e632a
35 PazButue xu3an Ha 3emMIe 1o spam u
nepuoiam
36 MaccoBble BBIMUpPAaHHUSI — 3KOJIOTUYECKUE bubnmoreka [JOK
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KPHU3HCHI MPOILIOrO

https://m.edso0.r/863 6122
https://m.edso0.ru/863 e632a

COBpGMCHHBIfI 9KOJIOTUYECKUI Kpusuc, €ro

bubmuoreka [JOK

37 5 https://m.eds00.ru/863 6122
OCODCHHOCTH https://m.edsoo.ru/863 e632a
CoBpeMeHHas cucTemMa OpraHM4eCcKOro bubmuorexa [JOK

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI https:/m.edsoo.ru/863 6122
OpPTraHU3MOB https://m.edsoo0.ru/863 e632a
O06001IeHre U cucTeMaTU3aIys 3HaHUM 110 bubnuorexa [JOK

19 TeMaM "MHKpO3BOIIOLIUS U €€ Pe3ysIbTaThl'", https://m.eds00.ru/863 6122
"MaKp03BOJ'II-OHI/IH U ee pegyanaTBI"/ https://m.edsoo.ru/863 e632a
KontponbHas padoTa nmo Teme "DBosronus"

bu6mmoreka [IOK

40 AHTpOIOJIOrHsl — HayKa O 4YeJIOBEKe https://m.edsoo.ru/863 6122

https://m.edsoo.ru/863 e632a

A1 Pa3BuTune npeacraBieHuii 0 IPOUCXOKICHUN
YeloBeKa
MecTo 4enoBeka B CHCTEME OPTraHUYECKOTO bubnuorexa [JOK

4 Mmupa. Jlaboparopnas padota «3yuenue 0.5 https://m.eds00.1u/863 6122
0COOEHHOCTEH CTPOEHHS CKeJleTa YeloBeKa, ' https://m.edsoo.ru/863 ¢632a
CBSI3aHHBIX C IPSIMOXOXKICHUEM)

bu6mmoreka [IOK
43 JIBMoKyIIIME CUIIBI aHTPOIIOTEHE3a https://m.eds00.ru/863 6122
https://m.edsoo.ru/863 e632a
bu6mmorekxa [JOK
CooTHoIeHHE OMOTOTHYECKIX U

44 o https://m.eds00.ru/863 ¢6122

COIMAIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E htps.//m.edsoo.r/863 c632a
b K
45 OCHOBHBIE CTaJUU AHTPOIIOTEHE3A nommorexa [O

https://m.edso0.r/863 6122
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bu6mmorexa [JOK

46 [Taneorenerrika U MaJIecOr€HOMHKA https://m.eds00.ru/863 ¢6122
https://m.edsoo.ru/863 e632a
47 OBOJIOIUSA COBPEMEHHOIO YEJIOBEKA
UYenoseueckue packl. [Ipaktudeckas padbora bubnuorexa [JOK
48 «3yueHne 3KOI0rHYeCKUX ajanTaimil 0.5 https://m.eds00.ru/863 6122
qeJIoBeKay https://m.edsoo.ru/863 e632a
MeXTUCIUTUTHHAPHBIC METO/TBI bubmorexa HOK
49 https://m.edso0.ru/863 6122
AHTponoIoTHH https://m.edsoo0.ru/863 e632a
bu6mmoreka [JOK
50 3apoxIeHUE U pa3BUTHE IKOJIOTUU https://m.eds00.1u/863 ¢6122
https://m.edso0o.ru/863 e632a
Metonsl skonoruu. JlaboparopHas paborta bubnnorexa [JOK
51 «3yueHne MeToA0B IKOJOTHUECKUX 0.5 https:/m.eds00.1u/863 €6122
HCCHeHOBaHHﬁ» httDS://m.edSOO.I'U/863 e632a
. bubnuorexa [JOK
3HaueHue YKOJOTUICCKUX 3HAHUN IS
52 qenoBeKA https://m.edso0.ru/863 6122
. https://m.edsoo.ru/863 e632a
53 Dxonorundeckue GakTopbI
AbuoTtnueckue akropsl. CBeT Kak bubnnorexa [JOK
sKosornueckuit pakrop. JlaboparopHas https://m.eds00.1u/863 6122
54 . 0.5 .
paboTa «BhIABIIEHHE NPHCIIOCOOTECHUIM https://m.edsoo.ru/863 ¢632a
OpPraHU3MOB K BIUSHUIO CBETa»
AbuoTtnueckue akropsl. Temneparypa kak bubmmorexa [IOK
55 sKosoruaeckuit gpaxrop. JlaboparopHas 0.5 https://m.eds00.ru/863 ¢6122

pabota «BoisiBneHne npucnocodaeHnit
OpPraHU3MOB K BIUSHHIO TEMIIEpaTypb»

https://m.edsoo.ru/863 e632a
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Abuotnyeckue pakropsl. BraxHocTs Kak
sKojorndeckuit pakrop. JlabopaTopHas

bu6mmoreka [JOK
https://m.edsoo.ru/863 e6122

56 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH https://m.eds00.ru/863 e632a
pacTeHHii U3 pa3HbIX MECT OOMTAHUSD)
bu6mmorekxa [JOK
57 Cpenpl oOuTaHMs OPraHU3MOB https://m.eds00.ru/863 6122
https://m.edsoo.ru/863 e632a
bu6mmoreka [IOK
58 buonornueckue puTMsl https://m.edsoo0.ru/863 6122
https://m.edsoo.ru/863 e632a
59 JKuznenusie GopMbl OpraHU3MOB
bubmuoreka [JOK
60 buotuueckue GaxTopsl https://m.edsoo0.ru/863 6122
https://m.edsoo.ru/863 e632a
3HayeHHE OMOTHYCCKUX B3aMMOICHCTBHI bubmuoreka [JOK
61 JUIsl CYILIECTBOBAHMS OPIaHU3MOB B Cpefie https://m.eds00.ru/863 ¢6122
oOouTaHus https://m.eds00.1u/863 €632a
bu6mmoreka [JOK
DKOJIOTHYECKHE XapaKTePUCTUKU
62 SO https://m.edsoo0.ru/863 ¢6122
yn https://m.edsoo.ru/863 e632a
OcHOBHBIE IOKA3aTeNU NOMYJISALNN: bu6mmoreka [JOK
63 YUCIIEHHOCTD, IIJIOTHOCTh, BO3PACTHA U https://m.eds00.ru/863 ¢6122
I0J0Bas CTPYKTypa htt[ZSZ//m.GdSOO.I'U/863 e632a
OCHOBHBIE TOKA3aTEU MOMYJISANAN: bu6mmorekxa [JOK
64 POXI1aeMOCTh, IPUPOCT, TEMII POCTA, https://m.edsoo.ru/863 6122
CMEPTHOCTh, MUI'PALIUU httDs://m.edsoo.ru/863 e632a
65 DKoJoruueckasi CTpyKTypa nomyJisiuu
66 JluHaMMKa MOMyJIALUU U €€ peryJisaiuus bubmmorexa [IOK

https://m.edso0.ru/863 6122
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67

KpI/IBBIe pocCTa YNUCJICHHOCTH MOITYJIAIUH.
KpI/IBI)Ie BBIDKUBAaHU S

bu6mmorexa [JOK

https://m.edsoo.ru/863 e6122
https://m.edsoo.ru/863 e632a

68

Dkonoruveckas Huia Buaa. JlaboparopHas
pabota «I[IpucnocobneHus cCeMsiH pacTeHHIA
K PacCeICHUIO»

0.5

bu6mmoreka [JOK
https://m.eds00.1ru/863 ¢6122

https://m.edsoo.ru/863 e632a

69

Bup xak cucrema nonyssinui

bu6mmoreka [JOK

https://m.edsoo.ru/863 e6122
https://m.edsoo0.r/863 e632a

70

3aKOHOMEPHOCTHU TTOBEJICHUS U MUTPAIIHI
SKHUBOTHEIX

bu6mmoreka [JOK

https://m.edsoo.ru/863 e6122
https://m.edso0.ru/863 e€632a

71

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72

DKocucrema Kak OTKpbITasd CUCTCMA

bu6mmoreka [{OK

https://m.edso0o.1u/863 e6122
https://m.edso0.ru/863 e632a

73

KpyroBopoT BelecTB 1 MOTOK 3HEPTUHU B
JKOCUCTEME

bu6mmoreka [IOK

https://m.eds00.ru/863 6122
https://m.edsoo.ru/863 e632a

74

OcCHOBHBIC TTOKA3aTEIU SKOCUCTEMEBI

bu6mmoreka [JOK

https://m.edso0o.1u/863 e6122
https://m.edsoo.ru/863 e632a

75

DKOJIOTHUECKUE TUPAMUIbI

bu6mmoreka [{OK

https://m.edso0.ru/863 6122
https://m.edsoo.ru/863 e632a

76

H3meHeHust co00IIECTB — CYyKIECCUH

bu6mmoreka [IOK
https://m.edso0o0.ru/863 6122
https://m.edso0.ru/863 e€632a



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

[Ipupoanbie 3K0cHCTEMBL. DKOCHUCTEMBI 03€P

77 .
U peK. DKOCUCTEMbI MOPEH U OKEaHOB
bu6mmoreka [{OK
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
78 U — https://m.eds00.ru/863 6122
YHAP, JIECOB, CTCIICH, TYC https://m.eds00.ru/863 ¢632a
Bbu6mmoreka [JOK
79 AHTPONOTE€HHBIE YKOCUCTEMBI https://m.eds00.ru/863 ¢6122
https://m.edsoo.ru/863 e632a
Ypboakocucremsl. [Ipaktudeckas pabora bubmorexa HOK
80 J . 05K . 0.5 https://m.eds00.1u/863 6122
3y4CHHE U OMHUCaHUE YPOOIKOCUCTEMBI hits://m.edsoo.r/863 c632a
3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX bubnmoreka [JOK
81 B3aMMO/JICHICTBUI OPraHu3MOB B https://m.eds00.ru/863 6122
3KOCHCTEMAX https://m.edsoo.ru/863 e632a
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI bubmmoreka [JOK
pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM, https://m.edsoo.ru/863 e6122
82 hitns:
OpraHU3MEHHOM, HOMYJIALIMOHHOM H https://m.edsoo.ru/863 e632a
9KOCUCTEMHOM YPOBHSX
23 buocdepa — oOmernanerapHas 060104Ka
3emnn
bubmuoreka [JOK
84 VYuenue B. U. Bepnaackoro o 6uochepe https://m.eds00.ru/863 ¢6122
https://m.edso0o.ru/863 e632a
bu6mmorekxa [JOK
85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OMOC(EPHI https://m.eds00.ru/863 ¢6122
https://m.edsoo.ru/863 e632a
KpyroBopoTs! BemecTs u bubmorexa [IOK
86 https://m.edsoo.ru/863 ¢6122

OHOreOXUMHYECKUE I KJIBI

https://m.edsoo.ru/863 e632a
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3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI

bu6mmoreka [JOK

87 https://m.eds00.ru/863 6122
cymm https://m.edsoo0.ru/863 e632a
bu6mmoreka [IOK
88 YcTolunBocTh Onochepsr https://m.edso0.ru/863 6122
https://m.edsoo.ru/863 e632a
89 DKOJOTUYECKHE KPUZUCHI U UX TPUYUHBI
bu6mmoreka [{OK
90 BosneiicTBue yenoBeka Ha 6uochepy https://m.eds00.1u/863 6122
https://m.edsoo.ru/863 e632a
. Bbu6mmoreka [JOK
AHTpPONIOT€HHOE BO3JEHCTBUE Ha
91 N . https://m.edso0.ru/863 e6122
PACTUTENBHBIN U KUBOTHBIN MUP httos://m.edsoo. r/863 e632a
bu6mmoreka [IOK
92 Oxpana npupozsl https:/m.edsoo0.ru/863 6122
https://m.edsoo0.ru/863 e632a
. bubmuoreka [JOK
OcCHOBHBIE TPUHIUITBI YCTOWYHUBOTO
93 ABITHS TCTOBCUCCTEA 1 TDHDONLL https://m.eds0o.ru/863 e6122
pas eropetee PHpOA https://m.edsoo.ru/863 e632a
PanyoHanbHOE IPUPOAOIIOIB30BAHUE U bubnuorexa [IOK
94 COXpaHEeHHE OMOJIOTHYECKOTO pa3Ho0Opa3us https://m.edsoo.ru/863 6122
3eMIIi https://m.edsoo.ru/863 e632a
O06o001IeHre U CUCTEMAaTU3aIMsA 3HAHUH 110 bubmuoreka [JOK
TemaM "DKOJIOrus - HayKa o https://m.eds00.1u/863 e6122
B3aMMOOTHOLIEHUSX OPTraHU3MOB JPYT C https://m.edsoo.ru/863 e632a
95 JIPYTOM M HaJIOPTaHU3MEHHBIX CUCTEM C

okpyxaroien cpenoit", "Opranusmsl u
cpena ooutanus", "IKOIOTHS BUIOB U
nonyJsrus”, "IKOoJ0THs COOOIIECTB.
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Dxonoruueckue cuctemsr", "buocdepa -
riobanbHas akocuctema" / KonTponbpHas
pabora o Teme "Dkoiorus"

bu6mmoreka [IOK
O6o006mienne o teme «MaKkpodBOIIONHSA U €€
96 PesyIETATED 1 https://m.edsoo.ru/863 6122
https://m.edsoo.ru/863 e632a
97 O600menue mo teme «IIpoucxoxacHue u 1 bu6mmoreka [JOK
pa3BUTHE )KU3HU HA 3eMJIIEN) https://m.eds00.ru/863 e6122
08 O600mmenue o teme «I[Ipoucxoxnenne ) https://m.edsoo.ru/863 e632a
YeIIOBEKa — aHTPOTIOTCHE3»»
99 O060061IeHne o TeMe «DKOJIOTHS — HayKa O 1 bubmmoreka [JOK
B3aMMOOTHOIIICHUSX OPTaHU3MOBY https://m.edso0.1u/863 6122
100 O06o01meHue 1mo Teme | https://m.eds00.1ru/863 e632a
«Opranu3msl ¥ cpeia O0UTaHUSD)
101 O06001IeHE 110 TeMe «DKOJIOTUA BUIOB U 1 bu6mmoreka [JOK
TTOTTYJISIHI https://m.eds00.1u/863 6122
102 O6006menne o Teme «buocdepa — | https://m.edso0.1u/863 e632a
rio0abHas YIKOCUCTEMA»
OBILEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 102 7.5
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ITPOBEPAEMBIE HA ETD 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
nposepsieM
oro
TpeOoOBaHU
b |

IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI CPeHEr0 06Iero 00pa3oBaHusl

ChopmupoBaHHOCT, 3HAHUM O MeCT€ W pPONH OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTeCTBEHHOHAYYHOMN
KapTHHBI MHpa, B TO3HAHWH 3aKOHOB TMPHPOJBI M PEUICHHH >KU3HEHHO
BKHBIX COIUAIBHO-ITHUECKHUX, SKOHOMHYECKHX, IKOJOTHYCCKUX MPOoOIeM
YelioBeYeCTBa, a TaKKEe B PEIICHUH  BOMPOCOB  PAIMOHAIHLHOTO
MPUPOJIOTIONB30BaHMS, B (OPMHPOBAHWUU IIEHHOCTHOTO OTHOIICHUS K
npupoje, o0IIeCTBY, YEIOBEKY; O BKIIAIE POCCHICKHUX M 3apyOSKHBIX YIEHBIX

— OHOJIOTOB B pa3BUTHE OHOJIOTHH

Brnanenue cucremoil 3HaHMT 00 OCHOBHBIX METOJAaX HAYYHOTO ITO3HAHUS,
I/ICHOJ'II)BYGMI)IX B 6I/IOJ'IOFI/I‘-ICCKI/IX HUCCICOOBAHUAX JKHUBBIX O6’I)CKTOB nu
9KOCcHCTeM (OIMUCaHUE, U3MEpEeHHe, MPOBEACHUE HAOIIOIeHUI); crocobamu
BBISIBIICHUSI M OIIEHKH aHTPOIIOTCHHBIX H3MEHECHUN B MPUPO/IC.

YMeHHe BBIIBUTATh THIOTE3bI, NPOBEPATh UX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, GOpMyIUpYs IeNIb UCCIICIOBAHNS, aHATH3UPOBATH TIOJTyYCHHBIC
pe3yHLTaTBI 1 A€J1aTh BBIBOJBI.

BrisiBneHre 3aBHCUMOCTH MEXKIY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE
HOJ'Iy‘IeHHI)IX pe?)y.]'II)TaTOB 158 q)OpMy.]'II/IPOBaHI/Ie BBIBOJIOB C HCIIOJIB30BAHUEM

HAay4HBIX [IOHATHUH, TEOPUI U 3aKOHOB

YMeHue BIIaieTh CHUCTEMOW OMOJIOTMYECKUX 3HAHUHN, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIHe OMOIOTNYECKUE TEPMUHBI U TTOHATHUSI (3KH3HB, KIIETKA, TKAHb,
OpraH, OpraHu3M, BHI, TMOMYJIALUs, OJKOCHCTeMa, OuoleHo3, Ouochepa;
MeTabonM3M, TOMeocTa3, KIETOYHbII UMMYyHHUTET, OuocuHTe3 Oelka,
OUOIOIMMEpBI,  JUCKPETHOCTb,  CAMOPETYJISIMSA,  CaMOBOCIPOW3BE/ICHHUE,
HaCJIeCTBEHHOCTh, U3MEHUMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonornueckue Teopuu: kierounas teopus T. IlIBanna, M. Lllneiinena, P.
BupxoBa; kiIOHalbHO-ceNleKTUBHOTO uMMmyHuTeta II. DOpmux, HW.N.
MeuHuKOBa, XpOMOCOMHAasi TeOpHUsl HacieacTBeHHOcTH 1. MopraHa, 3akoH
3aponbimieBoro cxoacrtsa K. bapa, spomounonnas teopus Y. [lapBuHa,

CHUHTCTHUYCCKAA TCOpHUA 3SBOJIOIHMHU, TCEOpPUA AHTPOIIOICHE3a 4. I[apBI/IHa;




teopusi Ouoreonenoza B.H. CykauéBa; yuenne H.M. BaBwmioBa o meHTpax
MHOT000pa3usi W TPOMCXOXKIEHUS KYJIbTypHBIX pacTeHuil, yudenme A.H.
CeBep1ioBa 0 yTAX M HaNpaBJICHUSX IBOJOLNH, yueHue B.J. Beprnanckoro —
o Ouocdepe);

3aKOHBI (€IUHOO0Opa3usi IOTOMKOB II€PBOTO IOKOJIEHHS, paclleIIeHUs
MPU3HAKOB, HE3aBUCMMOIrO HaclenoBaHus npu3HakoB [. Mennens;
CLIETUIEHHOT'O HACJIEI0BaHUS MPU3HAKOB U HApYIIEHUs CLeEIIeHus reHos T.
MopraHa; roMOJOTMYECKUX PAIOB B HacieICTBEHHOW u3MmeHunBoctn H.U.
BasunoBa; renermueckoro paBHoBecus JIx. Xapau u B. Baitabepra;
3aponbimeBoro cxoncrsa K. bapa; Ouorenernueckmii 3akon D. ['ekkens, @.
Mironnepa);

MPUHIIMIIBI (YUCTOTHI FAMET, KOMIIEMEHTapHOCTH );

npaBwia (MuHumyma 0. JluOuxa, sKoOJOrMUeckod mHpaMUAbl YHCEN,
OuoMacchl U YHEPTUN);

runotessbl (koauepBatHoi A.W. OnapuHa, nepsuuHoro Oysibona Jx. Xonnelina,

mukpochep C. Doxkca, pudboszuma T. Uek)

YMmenue peliaTb MOUCKOBBIC OHOJIOTHYECKUE 3alavyy; BBIABJIATH NPUYNHHO-
CICACTBCHHBIC CBsA3HM MEXKAY HCCIECAYEMbIMU OHOJIOrMYECKUMU O6’beKTaMI/I,
mnmpoueccaMm M SBJICHUAMHA, [OCJIaTb BbIBOJAbI MW IIPOTHO3bI HAa OCHOBAaHWU
IMOJIYUYCHHBIX PE3YJILTATOB,

COCTaBJIAATb T'CHOTUIIMYCCKUC CXCEMblI CKPCIIMBAHUA I pPa3HbIX THIIOB
HacCJICJOBaHUA IIPU3HAKOB Y OpraHn3MOB, COCTABIATh CXEMBI IIEPEHOCA BEIICCTB

1 SHCPIrUur B OKOCUCTEMAX (HGHI/I IIUTaHusA, IIUIICBLIC CeTI/I)

YMeHHne ycTaHaBIIMBaTh B3aUMOCBS3H MEXKIY CTPOCHHEM W (YHKIHSIMU:
OpraHongoB, KJIICTOK PAa3HBIX TKaHefI, opraHaMm M CHUCTECMaMH OpPraHoOB Yy
pacTeHMii, >KMBOTHBIX U UEJIOBEKAa; MEXIy JSTamaMd OOMEHa BEIIeCTB;
ATalaMu KIJIETOYHOTO IMKJIA M JKM3HECHHBIX IUKJIOB OPraHWU3MOB; dTallaMu
SMOPHOHAILHOTO pAa3BUTHA, TEHOTHIIOM M (QeHoTUrnoM, QGEHOTHIIOM |
dakTopaMu cpeabl 0OUTaHUS; TIPOIECCAMH IBOJIONNH; IBHKYITUMH CHIIAMHU
aHTPOTIOTCHE3a; KOMITOHEHTaMH pa3IMYHBIX KOCUCTEM u

HpI/ICHOCO6HeHI/I${MI/I K HUM OPraHu3MoOB

YMeHUE BBIICIATh CYIICCTBCHHBIC TPU3HAKH:

CTPOCHHS BHPYCOB, KICTOK IPOKAPHOT W HSYKAPHOT;, OIHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX ~OpPraHU3MOB, BHIOB, OHOTCOLICHO30B, 3KOCHCTEM U
ouocdepsl; CTPOCHHSI OPraHOB W CHCTEM OPraHOB pPACTEHUH, XUBOTHBIX,
YeJIOBEKa; IMPOIECCOB KHU3HEICATCIbHOCTH, MPOTCKAIOIIUX B OpraHU3Max
pacTeHUi, KMBOTHBIX W YCIIOBEKa; OHOJOrMYECKHX IPOLECCOB: OOMEHa

BeecTB (MeTaboau3M), HHGOPMAIIMK U TIPEBPAICHUS] SHEPTUH, OpOKEHHUS,




aBTOTPOHOrO M TeTepoTPpOPHOro THUIOB NHUTAHUA, (POTOCHHTE3a U
XEMOCHHTE3A, MHTO33, Meiio3a, raMeTOreHesa, IMOpHOreHe3a,
OCTAMOPHOHAIBHOTO Pa3BUTHUS, Pa3MHOXKEHUS, HHIUBUIYaTIbHOIO PAa3BUTHUS
opraHu3zMa (OHTOI€HE3a), B3aUMOJICHCTBUSA TI'€HOB, IeTepo3uca; IeHCTBUI
HCKYCCTBEHHOI'0 0TOOpa, CTA0MIIN3UPYIOIIEro, JBIXKYILEr0 U pa3phIBAIOILIEro
€CTECTBEHHOT0  0TOOpa;  a/UIoNaTpU4eckoro M CHUMIIATPUYECKOTO
BUZ000pa30BaHusl; BIMSHUS JBWKYIIMX CHJ OHBOJIONMM HAa TeHO(OHI
HOMYJIALUKN; HPUCIOCOOJEHHOCTH OpraHM3MOB K cpele  OoOuTaHws,
Yyepe/OBaHMs HampaBiICHUI HBOJIOLMU; KPYroBOpPOTa BELIECTB U IOTOKA

OHCPIUU B SKOCHUCTCMAX

ChopmupoBaHHOCT YMEHHS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU BHPYCOB,
KJIICTOK TMPOKApUOT H JYKAPUOT, OIJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHU3MOB, BUJIOB, OMOTEOLIEHO30B U HKOCUCTEM; OCOOCHHOCTH IPOLECCOB
oOMeHa BEIIECTB W TMPEBpAllCHUs SHEPrUdu B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M 3HEPreTHUECKOro oOMeHa, XeMOCHHTEe3a, MUTO03a, MEH03a,
OINIOAOTBOPCHUA, PA3BUTHA W PA3MHOXCHUA, WHAWBUAYAJIbHOI'O pPa3BUTUSA
opranusma (OHTOreHesa), 00pbObI 3a CyIIeCTBOBaHUE, €CTECTBEHHOTO 0TOO0PA,
BU1000pa30BaHMs, IMPHCIOCOOIICHHOCTH OpPraHU3MOB K Cpele OOWTaHws,
BIIMSHUSA KOMITIOHEHTOB OKOCHUCTEM, AHTPOIIOICHHBIX N3MEHEHHH B
HKOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa BELIECTB W IPEBPALICHUS

SHEepruu B Ouocdepe

YMeHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY MJIsS JIOKa3aTeIbCTBA POJACTBA OPraHM3MOB
pasHBIX CHCTEMATHYECKHX TPYIIL, B3aUMOCBS3M OpPTaHU3MOB W  CPEIIbI
oOWTaHMS; €IUHCTBA YEIIOBEUECKHX pac; HEOOXOIUMOCTH 3JI0pOBOTO 00pasa
KU3HU, COXPAaHEHHUs pPa3HOOOpa3Wsi BUIAOB M DKOCHUCTEM KakK YCIOBHSA

COCYHIECCTBOBAHUS MPUPOABI 1 UCJIIOBECUCCTBA

YMeHue  KpUTHYECKH  OLIEHUBaThb  WHGPOpPMAIMIO  OHOJIOTHYECKOTO
COAEp)KaHMS; HHTEPIPETUPOBATH OTHYECKHE AaCHEKThl  COBPEMEHHBIX
UCCIICIOBaHNH B OHMOJIOTHH, MEAWIMHE, OMOTEXHOJIOTHH; paccMaTpHBATh
r7100abHBIE AKOJIOTHYECKUE TPOOJIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TI0

OTHOIICHHIO K HUM CO6CTB€HHyIO IIO3UIIHUIO




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

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

buonorns xak HayKa. JKuBnIe cucTeMBI B HX HU3YYCHUC

1.1

CoBpemeHHast OM0JIOTHS — KOMIUIEKCHAsI HayKa. bronornueckrue Hayku U U3ydaeMble
uMH  mpoOsieMbl. DyHAAMEHTalbHBIC, TPUKIATHBIE W TIOMCKOBBIE HAayYHBIC
UCCIIEIOBaHMsI B OMOJIOTHH.

3naueHue Ouonoru B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
kapTuHbsl mupa. [lpodeccun, cBsizanHble ¢ Ouosiorueil. 3HaueHHe OHOJIOTHH B
NPAKTUYECKOM  JEATENIbHOCTH  YEJIOBEKAa: MEIUIIMHE, CEIbCKOM  XO3SIHCTBE,

IMPOMBIINIJICHHOCTH, OXpaHC MMPUPOIbL

1.2

JKuBble cucTeMBl Kak mpeaMmer u3ydeHus Ouosiorumd. CBOWCTBA JKHBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOIO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTh, CIOXKHOCTb U
YIOPS0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, K3BMEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluy KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHbBIM, TKaHEBBIM,
OpTaHU3MEHHBIN, MOMYJIAIUOHHO-BUOBON, YKOCUCTEMHBIN (OHOT€OIEHOTUYECKU),
ouocdepusii. [Iporecchl, mpoucxoasime B )XUBbIX cucTeMax. OCHOBHBIC TTPU3HAKH

#uBoro. JKu3Hp kak (popMa CyIlecTBOBaHUS MaTepUU

1.3

Meronpl  Omosormueckoid Haykw. HaOmronmenue, u3MEpeHHE, OSKCIEPHMEHT,
cucTtemMaTusanus, MetaaHanus. [loHsTHe 0 3aBUCHMON M HE3aBUCUMOW MEPEMEHHOM.
ILmanupoBanue »skcnepumenta. IloctaHoBka u mnpoBepka rumnore3. Hynesas
runore3a. [lonstue BBHIOOpKM W €€ AOCTOBEpHOCTh. Pa3dbpoc B OHMOIOrHMYECKUX
JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX pe3yJbTaToB. [IpHunHBl MCKaXKEHMS

PE3YJIbBTATOB OKCIICPUMCHTA. IloHsiTHE CTATHCTUYECKOTO TECTa

Krnerka kak Omonorudeckas cucrema

2.1

Knerka — cTpykrypHO-(yHKIMOHAlIbHAs €AMHUIA >XHMBOro. Mcropus OTKpbITHS
kinetku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[IneineH, P. Bupxos). OCHOBHbIE MOJIOKEHUS COBPEMEHHON KIIETOYHOW TEOPUHU.

MeTtoabl MOJEKYJISPHOM M KJIETOUYHOW OMOJIOTMM: MHMKPOCKOIUS, XpomaTtorpadus,
a1eKTpodope3, METOJI MEUCHBIX aTOMOB, Au(depeHInaIbHoe IEHTPUPYTUPOBaHUE,

KYJBTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKPO- U yIbTPAMHUKPO3JIEMEHThl. Boma u eé
poOiIb KakK pacTBOPUTENA, peareHra, YydacTHE€ B CIPYKTYPUPOBAHHUU KIIETKH,
TCIIOPCTYJIALIUUA. MI/IHepaHLHLIC BCIICCTBA KIICTKH, UX 61/IOJ'IOI‘I/I‘-IGCK3§I POJIb. Pons

KaTHMOHOB 1 aHHMOHOB B KJICTKC.




buonoruueckue noiaumepsl. benaku. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYphI
OenkoBoil Moisiekynbl. [lepBuuHas cTpykTypa Oenka, nentuaHasl cBs3b. BropuuHas,
TpPeTUYHasi, YeTBEpTUYHAas CTPyKTypbl. Jlenatypauus. CBoiicTBa  0enKoB.
Knaccudukanus 6enxoB. buonornueckne GpyHKImu OEIKOB.

VYrneBoapl. MoHocaxapuipl, JUcaxapHbl, OJHUrocaxapujabl U MOJUCAXAPUMIBIL.
OOummii 1uran  cTpoeHUss H  (U3MKO-XUMHUYECKHE  CBOMCTBAa  YIJIEBOJOB.
Buonornueckue GyHKINU YTIIEBOOB.

Jlumuaer.  T'mapodunsHO-THApPOdOOHBIE cBoiicTBa. Kiaccudukamus JIUMHIOB.
Tpurnuuepuapl, Qochonunuasl, BOCKH, CcTepouibl. buosornyeckue QyHKIHH
munuaoB. O01me cBOHCTBa OMOJIOTHUECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, NTOJIyIPOHULIAEMOCTD.

HykneunoBeie xkucnotel. JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHCIOT.
Hyxneoruapl. Ilpuniun komrmiementapHoctu. l[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaenue u Ouonormueckue Qpynkmmm JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crtpoenne mosekysnbl AT®. Makposprudueckue cBsizsu B Mojekyie ATO.
buonornueckue pynkuuu AT®. BoccTaHOBIEHHbIE NEPEHOCUUKH, UX (DYHKLUUU B
kietke. CexsenupoBanue JIHK.

CrpykTypHast 6uonorus: 6MoXxuMuueckue 1 6Mopu3nvecKue UccaeloBaHus COCTaBa

U TIPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYJI
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Tumbl  KJIETOK:  3yKapuoTHyeckas M mpokapuoTuueckas.  CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pPa30BaHUS KIICTKH.

Crpoenue mnpokapuoTHdeckor KieTku. Kierounass creHka OakTepuii M apxeil.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHONH U aBTOTPO(PHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U pojib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne ® (YHKIIMOHMPOBAHUE DJYKAPHUOTUYECKOW KieTkH. I[lnmazmaruueckas
MeMOpaHa (TurazmasieMma). CTpyKTypa IUIa3MaTHdeckoil MemOpaHbl. TpaHCTOPT
BEIIECTB 4epe3 IIa3MaTU4YecKylo MeMOpaHy: maccuBHbIN (auddy3us, obneruéHHas
mud¢y3us), aKTUBHBIM (MEpBUYHBIA M BTOPUYHBIM AKTHUBHBIM TpPaHCIIOPT).
[Tomyniporuiiaemocth MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMTO3:
NUHONNTO3, (haronuTo3. Dk3omuto3. Kiterounas crenka. CTpykTypa W (QYHKIHH
KJIETOYHOM CTEHKH pacTeHUuil, rpuoOoB.

Huromnasma. urozons. [utockener. [Bmkenne nuromiasmMbl. OpraHou bl KJISTKH.
OmnomeMOpaHHBIE OPTaHOUIBI KJICTKU: dHIoIuIazMatudeckas cethb (OI1C), anmapar
lonbmku, MM30COMBI, X CTpoeHHEe W (QyHKIUH. B3anMOCBsI3bp OgHOMEMOpaHHBIX
opranousioB kieTku. CTpoeHHe I'paHysIpHOrO peTuKyiayma. CHHTE3 pacTBOPUMBIX
OEIKOB. Cunres KJIETOYHBIX MeMOpaH. I'mankuit (arpanymsipHBIiT)
SHJOIUIa3MATUYCCKU peTHKyIyM. CekperopHas (QyHKIWsS amnmaparta [ oJibIKu.

TpancnopT BemiecTB B KJeTKe. BakKyonu pacTUTENbHBIX KIETOK. KJIETOYHBIN COK.




Typrop.

IToyaBTOHOMHBIE OpraHOWIBI KJIETKH: MUTOXOHIPUU, TUTACTHUIBIL.

Crpoenre W (yHKIMM MUTOXOHApPUM M miactua. IlepBuuyHble, BTOpPUYHBIE H
CJIO’KHBIE MIIACTUIBI (POTOCUHTE3UPYIOLINX 3YKapHOT. XJIOPOIIACThI, XPOMOILIACTHI,
JIEMKOIIJIACThI BBICIIUX PACTEHUM.

HememOpannbsie opraHouabl kinetkun CrpoeHHe W (QYHKIMM HEMEMOpaHHBIX
OpPraHou/IoB  KieTku. PubGocombl. MukpodunamMeHTs..  MpbleuHble  KJIETKU.
Muxkpotrpy0Oouku. Knerounsiit nentp. CTpoeHHe U JBHKEHHE KITYTHUKOB M PECHUYEK.
MuxkpoTtpy06ouku nuToruiasmsl. LlenTpuons.

SAnpo. OO6omnouka sipa, XpOMAaTWUH, KapuoIUia3Ma, SAPBIIIKH, HX CTPOCHHE U
byHkunu. SnepHblit  6enkoBbI  MaTpuKc. lIpocTpaHCTBEHHOE pPacHOIOXKEHHE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpoMaTtuHa — TUCTOHBI.

Knerounsie BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIA)
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AccuMWISIMSL UM JUCCUMMIISILUS — JIB€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIM W TeTepoTpOo(dHBIN. YdacThe KuCIOpoJa B OOMEHHBIX
npoiieccax. JHepreTuyeckoe odecrieueHue kieTku: npespamienne AT® B 0OMeHHBIX
nporeccax. DOepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTro MeTabonu3ma.
®depMeHTHI, UX CTPOCHHUE, CBOMCTBA M MeXaHU3M nercTBus. KopepmenTsr. OTanams
(GepMEHTOB OT HEOPraHWYECKHX KaTalu3aTopoB. benku-akTUBaTopbl M OEIKH-
UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKUUH OT pa3iMyHbIX
(bakTopoB.

[lepBuuHBII CHHTE3 OpPraHMYECKUX BemecTB B Kietke. PortocuHre3. Pomnb
XJIOporlacToB B mpouecce  QorocuHTe3a. CBeToBas u  TeMHOBas  (hasbl.
[IponyktuBHOCTE (oTOCHMHTE3a. BrusHue pazauuHbIX (DAKTOPOB Ha CKOPOCTh
dboTocunTe3a. 3HaueHrue (HOTOCHHTE3A.

Xemocunte3. Pa3znooOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIIUPYIOIINE
OakTepuH, >Kene300aKTepHH, CEepOOAKTEpPHH, BOJOPOAHbIE OaKTepuH. 3HaueHHE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Bunbl Opokenus. I[IpogykTel OpokeHHUS U UX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE MHKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl YJHEpreTuyeckoro oomena. [logroToBuTenpHBIN JTaI.
['mukonu3 — 6eCKUCIOPOAHOE paCUICINIEHUE TIIOKO3bI.

buosornueckoe OKuCIEHWE, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHApUN B
nporeccax Ouonorundeckoro okucieHus. Lluknmueckue peakuuu. OKHUCIUTENBHOE
dochopunupoBanue. IlpenmymiectBa a’poOHOro myTd oOMEHa BEIIECTB MeEpen

aHa’poOHBIM. DD (PEKTUBHOCTD IHEPTETUUECKOTO OOMEHa




2.5

Peakuun wmatpuuHoro cuHte3a. [IpuHIMI KOMIUIEMEHTapHOCTH B peaKLUsIX
MaTPUYHOTO CHHTE3a. Peanmsanusi HacienCTBEHHON uHpopMmarmu. ['eHeTHYecKuid
Koz, ero csoictBa. Tpanckpunuus — wmatpuunblii cuHTe3 PHK. IlpuHnumne
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aAHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsuss u e€ atanbl. Yuactue TpancnopTtHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KoampoBanume amuHokucior. Poms pubGocom B
O6uocuHTese OenKa.

Opranuzanus reHomMa y NpOKapHOT U JYKapHOT. Perynsuus akTUBHOCTH I'€HOB Yy
npokapuotr. ['mmore3a omepona (®. XKako0, XK. Mano). Perymsammst oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycel — HeknerouHsle (GOpMBI JKM3HM M oOnuratHele napasuthl. CTpoeHue
HPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3a0oneBanusi 4enoBeka, XUBOTHBIX, pacteHuit. CIIMJ, COVID-19,

conuaJiIbHbIC U MCAUITUHCKUC HpOGJ’IeMBI

2.6

Knerounsrnii ki, ero nmepuoasl u peryisinus. Marepdaza u muto3. OcoOeHHOCTH
IpoIecCOB, TMpoTeKaromux B HHTepdasze. [loAroTroBka KIETKH K JEICHUIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKHI), CHHTETUYECKUH M TMOCTCHHTETUYECCKUI
(IpeMUTOTHYECKHI ) Teproabl HHTEPGA3HI.

Marpuunsiii  cunres JHK — pemmukamus. Ilpuanunser  permkannn  JJHK:
KOMIUIEMEHTAPHOCTb,  IMOJYKOHCEPBAaTUBHBIM  CUHTE3,  AHTUIIAPAIIIEIBHOCTb.
Mexanusm pemmukaunn JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl u
TeJIoMepa3a. XPOMOCOMHBI Ha0Op KJIETKH — KapuoTwm. JIWImIougHbelid |
rarionaHblii - HaOopbl  XpomocoMm. ['omonoruuneie  xpoMocoMbl.  [lonoBbie
XPOMOCOMBI.

Henenune knetku — Muto3. CTaguyu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI. THUIIbI
muto3a. KapnokuHe3 n nurokuHe3. buonornueckoe 3HaueHue mutTo3a. Perynsnms
MUTOTHYECKOT0 LIUKJIA KJIeTKU. [Iporpammupyemasi KieTouHasi ruoesb — aromnTo3s.

q)yHKI_[I/IOHa.HBHaH I'CHOMUKA

Opranusm Kak OHOJIOTHYECKasi CUCTEMA

3.1

OIHOKJIETOUHBIE, KOJIOHUATBHBIC, MHOTOKJIETOUYHBIE OpraHU3Mbl U MHOTOTKaHEBbIE
OpraHU3MBbl.

®DopMBI Pa3MHOKEHHUSI OPraHU3MOB: Oecrojoe (BKIYasi BET€TaTUBHOE) U TIOJIOBOE.
Bunpr  Gecrosioro pa3MHOXKEHHs: TOYKOBAaHWE, CIOPYJSALus, ¢parMeHTaius,
KJIOHUPOBAHHUE.

[TonoBoe pa3muoxxenue. IlonoBeie kneTku, wid ramersl. Meio3. Craauu meiiosa.
IToBenenue xpomocoMm B Meito3e. Kpoccunrosep. buonornueckuid cMbIci Meio3a U
MOJIOBOTO Tponecca. Meilo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimieBoe pasButve. l'ameroreHe3 y JKMBOTHBIX. IloyoBble JKemne3bl.




OO6pa3oBaHue M pa3BUTHE MOJOBBIX KieTok. CrniepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK. OIUIOOTBOPEHHE W HSMOPHOHAIBFHOE pa3BUTHE >KUBOTHBIX.
Crioco0bI O1UI0I0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBuyanbHOe pa3BUTHE OpraHu3moB (oHToreHe3). Craauu >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jsrymku). [pobnenue. Tumbl npoGienus. OcoOeHHOCTH
OpoOJIEHUsT MJICKOMUTAIOMIMX. 3apOJbIIIEeBbIe JIMCTKU (TacTpylsiiust). 3akiagka
OpraHoB M TKAaHEH U3 3apOAbIIIEBBIX JMCTKOB. B3aumMHOe BiMsSHHE 4acTeil
pa3BHMBAIOLIETOCS 3apoAbliia (IMOpUOHAIbHAST MHIYKIHKSA). 3aKiIaKa I1aHa CTPOECHUS
JKUBOTHOI'O KAaK pe3yJbTaT HEPapXUYECKUX B3aMMOJCHCTBUI IeHOB. BimsHue Ha
AMOpPHOHAIEHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIIECH CpPEIIbI.

Poct u pazsurue xuBoTHBIX. [locTamOpuoHanbHelil nepuon. Ilpsimoe u Hempsimoe
pasButue. Pas3Burue ¢ Mmeramopo30M Yy O€CHO3BOHOYHBIX M IMO3BOHOUYHBIX
JKUBOTHBIX. buonornyeckoe 3HadeHHE TMPSIMOrO U HENPSAMOTO pa3BUTHUSA, HUX
pacnpocTpaHeHue B npupoze. Tumbl pocta KMBOTHBIX. PaKTOPbI PETyJIsSLUU POCTa
KHUBOTHBIX U 4YenoBeka. CTajuu MOCTIMOPUOHAIBHOTO PA3BUTHUS Y >KUBOTHBIX U
yestoBeka. Ileproasl oHTOrEeHEe3a YenoBexa.

Pasmuoxenue u pazsutue pacrenuil. ['ameroput u cnopoput. Meiio3 B )KU3HEHHOM
ukie pacrenuii. OOpa3zoBaHue CIIOp B Mpoiiecce Meio3a. ['amerorenes y pacTeHui.
OnnogoTBopeHHEe U pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  JIBoliHOe
OIJIOJIOTBOPEHHE Yy IBETKOBBIX pacTeHuil. OOpa3oBaHHME M pa3BUTHE CEMEHHU.

MexaHnu3MbI pErysinivii OHTOTICHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHUA W Pa3BUTHUA I'CHCTUKH KaK HAyKH. OCHOBHBIE TE€HETUUECKHE
IIOHATHA n CHMBOJIBI. I'omonoruuynsie XPpOMOCOMBI, AJIJICTIBHBIC T'CHBI,
AJIbTCPHATUBHLBIC IMPU3HAKH, I[OMI/IHaHTHHﬁ )51 peuecanHHﬁ IMPpU3HAK, TOMO3UTOTA,
TreTepo3uroTa, 4ucrad JIMHUA, FI/I6pI/I,Z[BI, T'CHOTMUII, q)CHOTI/IH. OcHOBHBIC MCTOJBI

TeHETUKH: THOPUIOIOTUYECKHUH, IUTOIOTUYECKUH, MOJIEKYIIPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHenss — 3aKOH eIWHOO00pa3us
rudpuioB nepBoro nokosieHus. [IpaBmiio nomMmuHupoBanus. Bropoit 3akon Mennens
— 3aKOH paclleIUIeHHs Npu3HakoB. lluTonormueckre OCHOBBI MOHOTHMOPHIHOIO
CKpeluBaHus. [ Mmore3a 4ucTOTH raMer.

AHanu3upyromee ckpemuBaHue. IIpoMexyTouHbIl XapakTep HaciaeqOBaHUS.
Pacmennenue npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tpertudl 3akoH MeHzenss — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. L{UTOMIOrH4YecKre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.
CuemnnieHHoe HacnenoBaHue mnpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJIEJ0BAHUE T€HOB, HAPYLIEHUE CLEIUICHNUs MEXAYy F'eHaMH. XpOMOCOMHAas TEOPHs
HACJIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHU3M OIpEeAEIeHHs] Iojla. AyTOCOMBI U




MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii W rereporaMeTHbld ToJ. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacrenoBanue npu3HaKoB, CIEIUVICHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucteMa. [lneiloTponusi — MHOKECTBEHHOE JIEHCTBHUE I'eHa.
MHOKeCTBEHHBIN aAIJICITU3M. BzanmoneiicTBue HeaJlJIeIbHBIX T€HOB.

Kommiiemenraprocts. Onncras. [lonumepus

3.4

BianmopetictBue reHotuna u cpeabl npu (popmupoBanuu deHoTuna. M3MeHIHMBOCTh
npu3HakoB. KadecTBeHHBIE M KOJMYECTBEHHBIC TNPW3HAKA. BHIBI HM3MEHYMBOCTH:
HCHACJICJICTBCHHAS M HACIIC/ICTBCHHAS.

MoaudukanuonHas I3MEHIMBOCTh. Pomb cpenbl B popMupoBaHun Moau(UKAITMOHHON
n3MeHunBOoCTH. Hopma peaknuu mnpusHaka. BapuanimoHHbIA psifi ¥ BapUaIlMOHHAA
kpuBas (B. Moranncen). CoiicTBa MoAN(UKAIIMOHHON N3MEHYMBOCTH.
TI'enoTunmueckass W3MeHUYUBOCTH. (CBONMCTBA T€HOTHUIIMYECKOM H3MEHUYMBOCTHA. BUIBI
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTAI[HOHHASI.

KomOuHaTBHasE M13MEHUMBOCTh. MeEi03 ¥ TI0JI0BOM Mporiecc — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTU. PoNb KOMOWHATMBHOM HM3MEHUMBOCTH B CO3JAaHUU I'C€HETHYECKOIO
pa3HooOpasus B peesIax OHOTO BH/IA.

MyTtaunoHHass U3MEHYMBOCTb. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUMPOBAHHBIE MYyTallMW. SepHbIE U IMTOIUIA3MATHYECKHUE
myTtaiui. CoMaTH4ecKue W TOJOBbIe MyTanuu. [IpruunHBI BOZHUKHOBEHHMS MYTAIIUU.
MyTareHnsl U UX BIAMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HIOHHOTO IpolLiecca.
3aKOH TOMOJIOTMYECKUX PSAIOB B HaciencTBeHHOW m3meHunBocTH (H.M. BaBuios).

BHCHI[epHaH N3MEHYHNUBOCTH U HACJICACTBECHHOCTh

3.5

Kapuorun uenoBeka. MexayHapoiHas nporpaMma UCCIEI0BAHUS T€HOMAa YEJIOBEKa.
MeTtonpl W3ydeHHs TEHETHKH YeJIOBeKAa: TeHEAJIOTHYECKUU, OJM3HEIOBBIH,
HHTOFCHGTHQGCKHﬁ, HOHy.]'IS[III/IOHHO-CT&THCTH‘IGCKI/Iﬁ, MOHGKyanpHO-FeHeTH‘IGCKI/Iﬁ.
CoBpeMeHHOE  OMpeJeJIeHUe TEeHOTUIA:  MOJIHOTEHOMHOE  CEKBEHUPOBAHMUE,
TEHOTUNHUPOBaHHE, B TOM uucie c nomompbio [I[[P-ananu3a. HacnenctBeHHbie
3a00eBaHUsl YelOBeKa. | €HHbIE W XpOMOCOMHBIE OOJIe3HH uenoBeka. bomiesnu c
HACJIEJICTBEHHOM TIPEIPACTIONOKEHHOCTRI0. 3HAYCHHE MEAMIIMHCKOW TEHETUKUA B
npeaoTBpAICHUN W JICHCHUU TCHCTHYCCKUX 3360H€B3HPII>'I YCJIIOBCKaA. CTBOJIOBI:I@

KJIICTKH

3.6

JlomecTukaius U cenekuus. 3apoXkIeHHE CENeKUUM U aoMmecTukanuu. Yuenune H.M.
BaBuiioBa 0 LeHTpax MPOMCXOXKAECHUSI U MHOT00Opa3usi KyJIbTYypHBIX pacTeHud. Poib
CEJIEKIUM B CO3JaHUU COPTOB PACTCHHMU M MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM.
3aKOH rOMOJIOTHUYECKUX PSAAOB B HacieacTBeHHOHM n3MenunBocty H.M. BaBunoaa, ero
3HAYEHHE JUIS CEJIEKLIMOHHOM paboTBhI.

Metoapl  cenekIMOHHOM  paboTbl. MCKyccTBEHHBIH  OTOOp: MaccoBBIi U

WHIUBUY ATbHBIM. OTtanel KOMOMHAIIMOHHON CEJIEKIIVU. HUcnpiTanue




MPOU3BOAUTEIICH 1O MOTOMCTBY. OTOOP 1O TEHOTHUITY C TTIOMOIIBIO OIICHKU (PEeHOTHITA
MIOTOMCTBA ¥ OTOOp 110 TeHOTHUIY ¢ nmomotbio ananmza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ[ CEJICKIIMOHHON paboThl. PamuanmoHHBIN U
XUMHYECKHI MyTareHe3 Kak MCTOYHUK MYTallil y KyJIbTYpPHBIX ()OpM OpraHH3MOB.
Hcnonb30BaHne TeHOMHOTO peAakTUPOBaHUS U MeTOA0B pekoMOuHaHTHBIX JJHK st
MOJTYYEHHS UCXOAHOTO MaTepHalIa JIJIsl CEJICKIUH.

[Monmyuenne momumuonnoB. BHyTpuBHAOBas ruOpumu3anus. bIM3KOpoJACTBEHHOE
CKpelllMBaHue, Win uHOpuauHr. HepoacTBeHHOe CKpelBaHWe, WM ayTOPUIMHT.
l'erepo3nc u ero mpuuumnbl. Vcmonp3oBanwe rerepo3rca B cenekiun. OTnaiéHHas
ruOpumm3anust.  [Ipeomornenue Oecruiomusi MEXBHIOBBIX THOPHIOB. JlOCTIDKEHUS

CCJICKIIM paCTeHI/Iﬁ H JKMBOTHBIX

3.7

OOBEKThI, UCHONb3yeMble B OMOTEXHOJOTHH, — KIJIETOUHBIC M TKAHEBBIE KYJbTYPBHI,
MHUKPOOPTaHU3Mbl,  HMX  XapakTepuCTUKa.  TpaguuuoHHas  OMOTEXHOJIOTHS:
xJjieboneyeHue, NIOJTyYCHHE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEJINE.
Muxkpobuonoruyeckuii  cuHTe3. OOBEKTHI MHUKPOOMOJIOIMYECKHX  TEXHOJIOTHH.
[IpousBoacTBO OenKa, aMHHOKHCIIOT ¥ BUTAMUHOB. MICKyCCTBEHHOE OILIOI0TBOPEHHE.
PexkoHCTpyKIMA SMLIEKIETOK M KIOHUPOBaHMWE JKUBOTHBIX. MeToa TpaHCIIaHTaluu
AJ€ep KIETOK.

XpOMOCOMHAsi W T€HHas HWHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KOHCTpyupoBanue pekomOuHanTHeiXx JIHK. JlocTwkeHus W MepCHCKTUBBI
XpOMOCOMHOW M TE€HHOM  HWH)XeHepuu. MenunuHckue  OMOTEXHOJIOTHH.

Hcmonp30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6pa3I/Ie OpraHn4Y€CKOIro Mupa

4.1

buonoruueckoe paznoodpasue oprann3mMoB. CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO
mupa. [lpunmunsl kiaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMaTHUYECKHE
TPYIIIBI OPTaHU3MOB.

Oco0OeHHOCTH CTPOCHHSI W JKU3HEIESATEIBHOCTH OJHOKJICTOYHBIX OpPTaHW3MOB.
BakTtepun, apxeu, OIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, IPYTHE
npoTucTsl. KonoHuanbHble opraHu3mbl. J[BI)KEHHE OJHOKJIETOYHBIX OPTraHHW3MOB:
aMEO0oMIHOe, KTYTUKOBOE, PECHUYHOE. 3allhTa Y OJHOKJIETOYHBIX OpPTraHW3MOB.

PaznipaxxuMocTh y OJHOKIJIETOYHBIX OPraHu3MOB. TaKCUCHI

4.2

MHorokjieTouHble pacTeHus. B3auMoCBs3b 4acTe€ll MHOTOKJIETOYHOI'O OpraHU3Ma.
TkaHu, opraHbl U CUCTEMbI OPTaHOB MHOT'OKJIIETOYHOTO Opranu3mMa. OpraHus3m Kak
eauHoe 1enoe. TkaHu pacTeHud. THIBI pacTUTENBHBIX TKAHEH: oOpa3oBaTelIbHAS,
MMOKPOBHAs, TPOBOJINAS, OCHOBHas, MexaHW4eckas. (OCOOCHHOCTH CTPOCHWS,

(GYHKIMH 1 pacroyio’KeHNs TKAHEH B OpraHax pacTeHUH
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BereraTtuBHble M TeHEpaTHBHBIE OpraHbl pacTeHHil. DYHKIHMM OPraHOB U CHCTEM

opranoB. Kapkac pacrteHuii. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MBI U




Hactuu. llornomeHune BOJBI, YIVIEKMCIOrO Tra3a M MHMHEPAJIbHBIX BEIIECTB
pactenmsimu. [[pixanue pacrenuit. Juddysus razoB uyepe3 NMOBEPXHOCTh KIETKH.
TpaHcriopTHBIE CcHUCTEMBI pacTeHMH. Beinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa MNacCMBHOM U XUMHYECKOH
3amuThl. DUTOHIUABL.

PazgpaxxuMocTe M peryisiiis 'y OpraHusmMoB. Pa3gpakumocTs W peryisnus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBEI€ BemiecTBa U UX 3HAUCHHUE

4.5

MHOroKJIETOYHBIE KHUBOTHBIE. B3auMOCBSA3b 4acTE€ld MHOTOKJIIETOYHOI'O OpraHHU3Ma.
TkaHu, opraHbl U CUCTEMBI OPTAHOB MHOT'OKJIIETOYHOTO Opranu3Ma. OpraHus3Mm Kak
enuHoe nenoe. I'omeocras. TkaHU KUBOTHBIX M YeI0BEKa. THIIBI JKUBOTHBIX TKaHCH:
SMUTENTUANbHAS, COCAMHHUTENIbHAS, MBbIIeuHas, HepBHas. OCOOCHHOCTH CTPOCHUS,

(GYHKIUH U pacroyio>KeHHs TKAHEH B OpraHax >KUBOTHBIX M YeJIOBEKa

4.6

OpraHpl U CHCTEMBI OPTraHOB JKMBOTHBIX. (DYHKIIMHM OPTaHOB W CHCTEM OPTaHOB.
Omnopa tena opranu3MoB. CKelneThl OJHOKIETOUYHBIX U MHOTOKJICTOYHBIX KUBOTHBIX.
Hapy>xHblii u BHyTpeHHUi ckeneT. CTpoeHHe U TUIIbI COSAMHEHUS KOCTEH.
JIBuKeHHe  MHOTOKJIETOYHBIX JKUBOTHbIX. [lutanme xuBoTHbIX. [luTanue
MIO3BOHOYHBIX JKMUBOTHBIX. JlpixaHue >XMBOTHBIX. KokHOe npixanme. XKabepHoe u
JErOYHOE JIBIXAHUE.

JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUS JETKUX
MO3BOHOYHBIX KUBOTHBIX. JlpIxaTenpHas cucTtemMa 4yeloBeka. MexaHu3M BEeHTUIISIIINU
JETKUAX y TNTHII ¥ MICKOMUTAOMMX. TPpaHCIOPT BEHIECTB Y OPraHu3MOB. TpaHCIOPT
BEIIECTB y KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKUBOTHBIX. Kpyrn kpoBooOpaiieHus. DBOJIIOLUOHHBIE YCIIOKHEHHS
CTpPOEHHS KPOBEHOCHOM CHUCTEMBbI II03BOHOYHBIX JKUBOTHBIX. Bbljenenue y
opranu3MoB. Breinenenne y kuBOTHBIX. CokparuTenbHble Bakyonn. Oprasel
BbIJiesieHUs. CBsI3b IMOJIOCTH TeNa C KPOBEHOCHOH W BBLACTHUTEIBHON CHUCTEMaMHu.
Brigenenne y mMO3BOHOYHBIX >KMBOTHBIX. 3alllUTa Y MHOTOKIJIETOUHBIX >KUBOTHBIX.
[ToxpOBBI ¥ UX MPOU3BOAHBIE.

PaznpaxuMOCTh W peryisinusi y OpraHu3MoB. Pa3ipa’knuMoCTh y OZHOKIETOYHBIX
opranu3moB. Takcucsl. PazapakxuMoCTh U peryssiius y MHOTOKJIETOYHBIX PACTCHUM.
PocToBbIe BemecTBa U MX 3HaYCHHE.

HepBHast cucrema u peduieKTOpHAsl peryisiiust Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBrast cucrema u e€ oTAensl. DBOMONMOHHOE YCIIOKHEHHE CTPOCHHS HEPBHOMN
CHCTEMBI y KHUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s 3(pGEeKTUBHON (PYyHKIMOHAIBHOMN
aHHOTAllUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MUKpPOOPraHU3MOB, paCTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLE




5.1

Opradbl ¥ CUCTEMBl OPraHOB dYesioBeKa. OTNENabl TOJOBHOTO MO3Ta MO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u pednekropHas myra. be3yciioBHbIe U yCIOBHBIC pedIeKCHI.
I'ymopanbHas perymnsiiusi U SHAOKPUHHAs CUCTEMA UBOTHBIX U yesoBeka. JKernesbl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleiicTBrEe TOpMOHOB. B3anMoCBs3b HEPBHOM
U DHAOKpUHHOM cucteM. [mnoramamo-runogusapHas cuctema. Peduekc u

peduiekropHas nyra. be3ycinoBHbIE U yCITOBHBIE PEQIIEKCHI
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3ammra opraHusma OT Ooine3Heidl. MMmyHHasi cucrema denmoBeka. KieTowHbI U
TYMOpPQJIBHBIA ~MUMMYHHTET. Bpoxa€HHBINH, NpHOOPETEHHBIH  crienupruuecKuit
UMMyHHUTET.  Teopust  KIOHaJbHO-CEJIeKTHMBHOTO  uMMyHuteta  (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenpHble OTBETHI  OpraHu3mMoB. Poib

BPOXKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI
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KposenocHas cucrema u e€ opransl. Cepale, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru

KpoBooOpareHus. Pabora cepaia u e€ perysuus
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Hpixanue yenoBeka. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH. JlpIxareiabHas
cucTeMa ueyoBeka. /[prxarenbHas moBepXHOCTh. Perynsmms apixanus. [[pxarensHbie

00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHCTEMaA 4YCJIOBCKA. OT)IGJ'II)I MUIICBAPUTECIBHOIO0  TpaKTa.

HI/IH_ICBapI/ITeJIbHBIC KCIIC3hI. BHyTpI/IHOJIOCTHOC " BHYTPHUKIICTOYHOC NHUIICBAPCHUC

5.6

IMokpoBe ® wux mnpousBoanble. Opranbl BbieneHus. llouku. CtpoeHune u
¢yHkunonupoBanue HeppoHa. OunpTpanus, cekpenus U 00paTHOE BCaCHIBAHHE KaK

MCXaHU3MBI pa6OTbI OpraHoOB BbIIACJICHUS. O6p830BaHI/Ie MOYH Yy YCJIOBCKaA

5.7

I[BI/I)KGHI/IG YyelloBeKa: MelIeuHas cucteMa. CKeIeTHBIC MBIIIOBI M HUX pa60Ta.

CTpOCHI/Ie U TUIBI COeIUHEHUS KOCTEH

Teopm{ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emie

6.1

OpomonmonHas teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHUS JapBHHH3MA.
Kusnb n HayuHas nearenbHocTh Y. JlapBuHa.

JBuxyue cuibl sBoitouuu BugoB mo Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTH
pa3sMHOXEHHsI ~ OpPraHM3MOB, HACJEJCTBEHHas  HM3MEHYMBOCTh, Ooppba  3a
CYLIECTBOBaHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretudeckor Teopuu sBomonuu (CTD). HeilttpanpHas Teopus
sBomtonud. CoBpeMEHHas HBOJIIOIMOHHAS OWOJIOTHs. 3HAaY€HWE SBOJIIOIHUOHHOMN

Teopuu B GOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

[TonynAums Kak sneMeHTapHas eIrHUALA 3BONOUNHA. COBPEMEHHBIE METO/IbI OLIEHKH
TeHETHYECKOTO Pa3HO00pa3usi U CTPYKTYyphl momyisiuii. M3menenue reHodoHma
MNOMYJISILIMM KAaK SJIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHUE. 3aKOH T'€HETHYECKOTO
paBHoBecus Jx. Xapnu, B. BaitnOepra.

DneMeHTapHble (DaKTOPbI (ABMXKYIIHUE CHIIBI) SBOJTIONMHA. MYTallMOHHBIN IpoIiecc.




KomOuHaTtuBHass m3MeHUMBOCTh. [[peiid TeHOB — ciydailHble HEHaIpaBJICHHBIC
U3MEHEHHsI 4YacToT ayvieneil B momymsauusx. Dddekr ocHoBarens. Mwurpanuu.
W3onaums momynauumii: reorpaduyueckas (IIpOCTpaHCTBEHHas), OMOJOrHMYECcKas
(penpoyKTHBHAS).

EctectBeHHbIl 0TOOP — HanmpaBIAOMUN (akTop 3BOIOHUU. DOPMBI €CTECTBEHHOTO
oT0opa: IBUKYIINNA, CTAOMIIN3UPYIOUIHA, Pa3phIBAIOMINH (IU3pyNTUBHBIH). [1010BOM
oTOop.

[Tprcnoco0neHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOJIIOLMH. BOo3HUKHOBEHME
npucrnocoOneHnii 'y opraHusmoB. Apomopdo3bl U uauoagantauuu. [Ipumepsl
npucnocoOneHnit 'y  opraHuzMoB.  OTHOCHUTENBHOCTH  MPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero «kpurepuum U cTpykTypa. BumooOpazoBaHue Kak — pe3ysbTaT
MUKpO3BOMIOIMHU. M3omsuus — kiaodeBoi Qaxtop BugoobpazoBanus. Ilytu u
cnocoObl BU000pa30BaHus: ajuionaTpuueckoe (reorpaguyueckoe), CMMIaTpUIecKoe
(9KOJIOTHYECKOE), «MTHOBEHHOE» (monumionan3anus, rudpuIn3aIms).
JUIATENbHOCTD 3BOJIIOLUOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMUpOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  3BOMIOLIMOHHON OHMONOTMU B pa3paboOTKe HAYYHBIX METOJO0B COXPAaHEHUS
6uopazHooOpazus. MHKpPO3BOMIONMA U KOIBOJIOLMS TMapa3UTOB U HX XO3SEB.
Mexanu3mbl (POpMUPOBAHUST YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPBHOBI C

Heu

Mertonbl n3ydeHus: MakposBostouud. IlaneoHTonmormueckue MeToabl H3YyUYCHHS
sBosmon. [lepexonnbie popmMbl U PUIIOTE€HETUYECKUE PSAIbI OPTaHU3MOB.
Buoreorpaduyeckre meroapl usydenus sBoironuu. CpaBHeHue (iopsl U dayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emun. Buasl-sHIeMuku u
PEIIUKTHI.

DOMOpHONIOTHYECKHE W CPAaBHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl  M3yUYeHHS

9BOJIIOLIMH. I'eneTnyeckue MeXaHH3MEI 3BOJIFOIIMM OHTOI'CHE3a M IIOABJICHUA

03 SBOJIIOIIMOHHBIX ~ HOBHIECTB. [ 'OMONIOTWYHBIE ¥  AHAJIOTMYHBIE  OPraHBbL.
PynumenTtapubie OpraHbl u aTaBU3MBI. MounekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHNE U MaTEMaTHUUECKUE MCTOAbI U3YYCHHA 3BOJIIOLIUHA. T'oMmostoruuneie
T'CHBEI. COBpeMeHHble MCTOABI TOCTPOCHUA (I)I/IJ'IOI‘CHGTI/I‘-IGCKI/IX JACPCBLCB.
XpPOMOCOMHBIE MyTaIlUH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (ITpaBWjia) HSBOJIONUH. HeoOpaTUMOCTh  3BOJIOIHH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUT

Hay4nple TUIIOTE3bl MPOUCXOXKACHUS KU3HU Ha 3emuie. AOMOreHe3 U MaHCTIePMHUSL.
6.4 | JlonayuHbie TpPEICTABICHUS O 3apOXKACHUH JKU3HH (KpeanunoHu3M). [wumoresa

IIOCTOSIHHOT'O CaMO3apOXKACHUS KU3HU U €€ omposepxkeHue onsitaMu O. Penu, JI.




Cnamnannuanu, JI. [Tacrepa. [Ipoucxoknenne »Ku3HU U aCTPOOHOIOTHS.

OcHoBHBIE J3Tanbl HeOpraHumdeckoi nsBoionuu. Ilnanerapnast (reojormueckast)
IBOJIOIMS. XUMHUYECKasi IBOJIOIMSL. AOMOT€HHBIN CHHTE3 OPIraHUYECKHUX BEILECTB U3
Heoprannyecknx. Omeir C. Mwmtepa u . HOpu. OO6pa3oBaHue MOJIMMEPOB W3
moHomepoB. KoamnepBarnas runotesa A.M. OmapuHa, runore3a NepBUIHOTO OyIh0HA
Jx. Xonpaeitna, renernueckas runotesa I'. Ménnepa. Puboszumsi (T. Yek) u runoresa
«vupa PHK» V. T'mnGepra. ®opmupoBaHue MeMOpaH U BO3HMKHOBEHHE
MPOTOKJIETKH.

Uctopust 3emnu u meronpl e€ usyuyeHus. lckomaemble OpraHHYecKH€ OCTaTKH.
I'eoxponosoruss u €€ meroapl. OTHOcHUTENbHAs M a0OCOJIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHosornyeckas 1mkana: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble 3Tanbl opraHmdeckod sBomronuu. [losiBneHne u 3BOMIOLKSA TEPBBIX
KJIETOK. OBoyouust  Merabonu3ma. BoO3HUKHOBEHHE  MEpPBBIX  JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKH KaK aHAJOT MEpPBbIX Ha 3emiie COOOILIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapuOTBHI.

[Tpoucxoxnaenue »3ykapuoT (CUMOMOTeHe3). OBOJIOIMOHHOE IPOUCXOXKICHHUE
BUpycoB. [IpoucxoxaeHrne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHME
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOIMHU BhICIIUX pacTeHuil. OcHOBHbIE apoMOpP(]O3bl pacTeHUH.
Brixon pactenuii Ha cymry. IlosiBieHue CIOpPOBBIX PACTEHUWW M 3aBOCBAHUE HMU
cymn. CemeHHble pacTeHus. [IporcxoxieHue [BETKOBBIX paCTEHHIA.

OCHOBHBIE 3Tarnbl HBOJIOIUH )KUBOTHOTO MUpa. OCHOBHBIE apOMOP(H03bI )KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie
XOpJIOBbIE€ KMBOTHBIE. JKHU3Hb B BOJIE. DBOIIONMS MO3BOHOYHBIX. [IponcxoxaeHue
ampuomii w pentwmid. [IpoucxoxaeHHe MIICKONMHWTAIUX W NTHIL [IpuHIwHIT
KImoyeBoro  apomopdosza. OcBoeHHe OECIMO3BOHOYHBIMH W [MO3BOHOYHBIMH
YKUBOTHBIMH CYIIH.

Pa3Butue xu3HuM Ha 3emiie MO 3paM M IMEepUuojaM: apxeu, mpoTepo30i, Manaeo30H,
Me3030H, KaiiH0301. O011as XapakTepucTUKa KIMMaTa U T€0JIOTMYECKUX MPOLIECCOB.
[osiBieHne M pacBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHE: €ro YCIOBUS U
BJIMSTHUE Ha Ta30BBINA COCTAaB aTMOC(]EpHI.

MaccoBble BBIMMpPAaHHS — 3KOJIOTMUECKHE KpU3HUChl mnpounuioro. llpuumssl u
CJIEJICTBUSL MacCOBbIX BbIMUpaHUN. COBPEMEHHBIM HKOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgensr u 3amaun AHTPOIIOJIOTH. MeTtonpl AHTPOIIOJIOTH. CraHOBJICHHE
HpeILCTaBJIeHI/Iﬁ O IMPOUCXOKICHNUU YCIIOBCKA. COBpeMeHHBIe HAay4YHBbIC TCOPUH.

CXOI[CTBO YyelloBeKa ¢ JKMBOTHBRIMHM. CHCTeMaTHUeCKOe IIOJ0KEHHUE 4YeJIOBEKa.
CBHI[GTCJ'II)CTB& cXoAcTBa YCI0BCKa C JKHUBOTHBIMU: CpaBHHUTCIIbHO-

Mophoornueckue, IMOPHUOIIOTUYECKHE, (U3HOITIOT0-OMOXUMHYECKHE,




noBefieHYeckrne. OTan4usl 4elaoBeKa OT JKUBOTHBIX. lIpSIMOXO0XIEHHE M KOMILUIEKC
CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TIOJOBHOTO MO3ra M BTOPOM CHUTHAJIbHOMN
CUCTEMBI.

JBwxymme cuibl  ((akTopbl) aHTPOIOreHe3a: OMOJIOTHYECKHe, COLHAIbHbIE.
CooTHolieHre OHOJIOTMYECKUX U COLUANIBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaUM AHTPONOreHe3a. ABCTPAJIONUTEKH — ABYHOTME MPEIKU JIIOACH.
UYenoBek yMeblid, IEpBbIE U3TOTOBIIEHUS OpyAUi Tpyaa. YeloBek npsaMOXOAAIIMM U
MIEPBBIN BBIXOM JrOJeH 3a mpenensl Adpuxu. UenoBek reiaenbOeprckuii — o0t
IPENOK  HEaHAEPTAIbCKOTO  4YeJlOBeKa UM 4YeJOBeKa pa3yMHOro. YemoBek
HEAaHJEPTAIbCKUN KAaK BHJ JIOJEH XOJOJHOro Kiaumara. YenoBek pa3yMHBII
COBPEMEHHOI'0 TUIIA, JEHUCOBCKHUM YEIIOBEK, OCBOCHUE KOHTHUHEHTOB 3a IIpeAeIaMu
Adpukmn.

DBOJIOIUS COBPEMEHHOT0 4esioBeKa. EcTecTBeHHbI 0TOOp B MOMYJISAUAX YEIOBEKa.
MyTanoHHbIi npouecc U noauMophusM. IlonmyssiMoHHBIE BOJHBL, Apeid TeHOB,
MUrpanus 1 «3QQPeKT OCHOBATEID B MOMYJIALUSIX COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue pacel. [lomstue o pace. bonpmme pacel:  eBponeongHas
(eBpasuiickasi), aBCTpaJloO-HErpouAHas (IKBaTOpUaibHas), MOHIOJIOMIHAs (a3UaTCKO-
amepukaHckas). Bpems u myTu pacceneHus 4eloBeKa IO IUlaHeTe. EauHCTBO
yejnoBeyeckux pac. Haydnas HecocTosTenbHOCTh pacu3Mma. [Ipucrnoco6aeHHOCTb
YeJIOBeKa K Pa3HbIM YCIOBHUSM OKpYXKaromel cpenbl. BrmusHue reorpaduveckoit

cpenbl u aAperida reHoB Ha MOPQPOJIOTHIO ¥ PUZHOTIOTHIO YETIOBEKA

OKOCHCTEMEI U MpUCYIHUE UM 3aKOHOMECPHOCTHU

7.1

Paznens! u 3agaun sxosorun. CBA3b KOJIOTUU C IPYTUMHU HAyKaMH.
Metonbl akonoruu. [lonessie HaOMOIEHUS. DKCIIEPUMEHTHI B AKOJIOTUU: IPUPOIHbIE
u nabopaTtopHble. MojienupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKPYXKAIOIIEH CpeJibl:

JIOKaJIbHBIM, PETHOHAIBHBIN U II100aIbHbIIH

7.2

Okonorndyeckne (akTopel M 3aKOHOMEpPHOCTH uX AeWcTBus. Kiaccudukarms
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTponoreHHsle. OO0mue
3aKOHOMEPHOCTH JCHCTBUA dKojormueckux ¢akropos. [IpaBmio muaummyma (K.
[Mmnpenrens, 1. JInbux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (akropbl. CBeT kak 3kojnoruyeckuit ¢akrop. [leiicTBue paszHbIX
YYaCTKOB COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKHAE TPYIIIBI PACTCHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHaNIbHAS poJib cBeTa. DoTonepuoausm.
Temmeparypa Kak sKoJoruueckuil gaxtop. JlelcTBue TeMnepaTypbl Ha OpraHU3MBbI.
[ToiiknnoTrepMHbIE U TOMOWOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE
OpPraHU3MBI.

BrnaxxHocTh Kak skoorndeckuii hakrop. [IpucrmocoOiieHus pacTeHUH K MO IePKaHUIO




BogHOro Oamanca. Kiaccudukamust pacTeHWl 1O  OTHOIICHHWIO K  BOJIE.
[TpucnocobneHns >KHBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl  oOWTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/AYyIIHAs, IIOYBEHHA,
riryOuHHas IIOJITIOYBEHHAS, BHYTPHUOpPraHU3MEHHasl. DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell o0uTaHus opranu3moB. [IpucrnocobieHuss OpraHu3MoB K KU3HU B
Pa3HbIX cpelax.

buonorunueckue putmbl. BHemHne u BHyTpeHHHME pUTMBL. CyTOUYHBIE W TOJUYHBIE
put™Mbl. [IpHUCcIOCOOIIEHHOCT OpPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUH
KU3HU.

XKuznennsie Qopmbl opranu3moB. [lonsTue o >xu3HeHHOU ¢opme. KuzHeHHBIE
dopMBl pacTeHuil: JepeBbs, KYCTapHHKH, KyCTaPHUYKH, MHOTOJIETHHE TpPaBbI,
oJHojeTHUEe TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: T'MIPOOUMOHTHI, F€OOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buabpl OHOTHUYECKMX B3aMMOACUCTBHUI: KOHKYPEHLHS,
XMITHUYECTBO, cUMOMO3 U ero ¢opmbl. Ilapazutusm, koomepauus, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJeiicTBUs (Tonnueckue, popuueckue, padpruyeckue). 3HaueHHe OMOTUYECKUX
B3aMMOJEHCTBUM JUIsl CYIECTBOBAaHUS OpPraHU3MOB B cpeie odoutanus. [IpuHumn

KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU mnomyisiuuu. [lomynsnus kak Ouonorudeckas
cucrema. Poib HEOJHOPOAHOCTH cperbl, (pusnueckux O6apbepoB U OCOOEHHOCTEH
Ouosiorun BUAOB B (HDOPMUPOBAHMM IPOCTPAHCTBEHHOM CTPYKTYphlI MOIYJIALUH.
OcHOBHbBIE TOKa3aTead MOMYJISIUHU: YHCIEHHOCTb, IJIOTHOCTb, BO3pAacTHas H
10JIOBAsI CTPYKTYPA, POKIAEMOCTD, IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALIUS.
OKojorudeckass CTpykTypa nomnysiuud. OLEHKa YHCIEHHOCTH —IOIYJISLUH.
JluHamuka nomyisiquM M €€ peryjsauusa. bHoTMYeckuil NOTEHIMANl IOIYJISALUH.
MonenupoBanue IUHAMUKUA TOMyssiiuy. KpuBble pocTa YMCIEHHOCTH IMOMYJISILUH.
KpuBble BbDKHMBaHUS. Perymsiuss 4YHMCICHHOCTH MOMYyJSALUUi: poib  (aKTOpPOB,
3aBUCALIMX M HE 3aBUCSILUX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpAaTeTul BUIOB (I- U
K-cTparerun).

[TonsiTe 06 skxonmormyeckoil Huie Buaa. Mectoodutanue. MHOromepHas Moz€elb
skonornyeckon Humu Jx.M. XaruumHcoHa. Pa3mepsl OSKOJIOTMYECKONM HULIM.
[loTeHumanpHas ¥ pealu30BaHHAs HULIU.

Bup kak cucrema nomynsiuuid. Apeanbsl BUAOB. BUabl M UX KM3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH TIOBEJIEHUS M MUTpaluil >KMBOTHBIX. buosornueckue WHBa3uH

4y>KEPOJHBIX BUJOB

7.4

CooOuiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsizu Mex1y OpraHu3MaMu

B OwmomeHnose. OkocucremMa Kak oTkpbitas cucrema (A.JDk. Tencmm).




@OyHKIMOHAIbHbIE OJOKM OpraHU3MOB B SKOCHUCTEME: IMPOJYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetu. AOHOTHUECKHE
65oku 3kocucteM. IlouBbl W MBI B 3KOcUcTeMax. KpyroBopoT BemiecTB M MOTOK
JHEPIUU B DKOCHCTEME.

OcHoBHbBIE TIOKa3aTeNd HKOCHUCTeMBbl. buomacca u mpoaykuus. DKOJIOTHYECKHE
UpaMUJIbI YKces, 0MOMacChl U YHEPTUH.

Hanpapnennble 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUU U UX NPUYUHBI. AHTPOIIOTCHHBIE BO3JCUCTBUSA HAa CYKLECCUU.
KnumakcHoe coobuiectBo. buopazHooOpasue M MOJTHOTa KPyroBOpOTa BEIIECTB —
OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipuponnble  3KocuUCTEMBI. AHTpPONOIEHHBIE 3KOCHCTEMBL.  ATpPO3KOCHUCTEMA.
Arponeno3s. Pa3nnuus Mexx1y aHTPOIIOT€HHBIMH U IPUPOIHBIMH SKOCUCTEMAMM.
Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['oponckast ¢iopa u
¢dayna. CuHaHTponmM3ams ropoJcKkoi QayHbl. buomormueckoe u Xo03siiCTBEHHOE
3HaYeHHUE arpodKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJCHCTBUM OPraHU3MOB B SKOCHCTEMAX.

[IepeHoCc »HEpruM M BEUIECTB MEKIYy CMEXKHBIMM DKOCUCTEMaMH. Y CTOMYMBOCTH
OpraHU3MOB, HOIMYJIALMNA U IKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U aHTPOIIOIE€HHBIX

BO31€HUCTBUN

7.5

buocthepa - oOmerianerapHas o0oiouka 3eMiM, TAE CYIIECTBYET WU
cyuiectBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o 6uochepe. O6mactu 6uocheps
u e€ coctaB. XKuBoe BemnecTBO Ouochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouoceprl. OcobeHHOCTH Ouocheprl Kak
rinobanbHOI dKocHcTeMbl. J[MHaMu4eckoe paBHOBecue B Omocdepe. KpyroBopors
BEILIECTB U OMOTCOXUMHYECKHE IMKIBI (YIiaeposa, a3oTa). PATMUYHOCTD SBICHUH B
ouocdepe.

3onanpHOCTh OMOcheprl. [lonstTne o OGmome. OCHOBHBIE OMOMBI CYIIHM: TYHpAa,
XBOMHBIC JiecCa, CMCIIAaHHBIC U IUPOKOJIMCTBCHHBIC JIECA, CTCIIN, CaBAHHLI, ITYCTbIHHU,
TPONIMYECKHUE Jieca, BRICOKOTOPbs. KitmMmar, pacTUTeNbHBIH U )KUBOTHBIH MUP OHOMOB
CyIIN.

Crpykrypa U (PYHKIUSI KMBBIX CHUCTEM, OIICHKAa WX PECYpCHOro IOTEHIHada M

ouocdepHbIx QyHKIHIA

7.6

DKOJIOTUYECKHEe KPHU3UCHl U WX MPHUYMHBL. BosmelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyLIHOW cpenbl. OxpaHa BoO3ayxa. 3arpsA3HEHHE BOJHOW CpEXbl.
Oxpana BoaHbIX pecypcoB. Paspymienue mouBbl. OXpaHa IOYBEHHBIX PECYpCOB.
H3MmeHeHne Kaumara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE HA PACTUTENbHBIA M JKUBOTHBIM Mup. OxpanHa

pPaCTUTCIIBHOIO W JKHUBOTHOI'O MHUpA. OCHOBHBIE INPUHIUIIBI OXpaHbl HPUPOIBI.




Kpacupie kuuru. Oco0o oxpassembie mnpupognbie tepputopun  (OOIIT).
borannueckue caibl ¥ 300JI0THUECKUE TTAPKH.

OCHOBHBIE TPUHIUIB YCTOMYMBOTO pPa3BUTHS YEJIOBEYECTBA U  MPHUPOJIBIL.
PanmonansHO€ pUPOIONOIB30BAHUE U COXPAaHEHUE OMOIOTHYECKOTO Pa3HOOOpasus

3emn
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IPOBEPOYHBIX paboT. bromorus. 10 kimacc. Mocksa 2014r.

3. OJIl.Hdynkwuna. bwuonorma 6-11 knaccel. IIpoBepouHsle TECTHI,
pa3HOypOBHEBBIE 3a/1anus1. Bonrorpan: Yuurens, 2012r

4. H.A.bornanoB. KOHTpOJIbHO-WU3MEpPUTEIBHBIE MaTepHaibl. buronorus
10 ximacc. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorua. Pazgen «OBomonus OpraHu4ecKoro
mupa». Teopus, TpeHUPOBOUYHBIE 3aaanus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «l'eneruxka». Bce tumbl 3amau.
TpenupoBounas Terpaap. Jlernon, 2016r

7. C.M.KonecuukoB. buonorusa. Pazmen  «Okomorusi».  Teopwus,
TpEeHUPOBOYHBIE 3a/1anus. Jlernon, 2016r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. «Enunas xomnexkuus [{udposeix O6pazoBaTenbHbIX Pecypcopy (Habop
mudpoBeIX pecypcoB Kk yueOHukam nuHuM B.B. Ilaceunmka) (http://school-
collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Martepuansl k ypoky. Bce paboTsi, Ha
OCHOBE KOTOPBIX CO3/1aH cailT, ObLIM omyOnukoBaHbl B razere "buomorus".
ABTOpamMu caiiTa mpojenana Ooibimas padoTa IO CHCTEMATH3UPOBAHHIO
ra3eTHBIX CTaTeld C Y4€TOM IIKOJbHOW y4eOHOW MpOTrpaMMbl MO MPEAMETY
"buonorus".

7. http://ebio.ru/ - DnextpoHHBIN yueOHUK «buonorus». Coaepxutr Bce
pazzienbl OMoaoruu: 0OTaHUKY, 300JI0THI0, AaHATOMUIO U (PU3MOJIOTHIO YEIOBEKa,
OCHOBBI ITUTOJIOTUH Y T€HETHKH, DBOJIOIIMOHHYIO TEOPUIO U IKOJOTHI0. MOXeT
OBITh PEKOMEHIOBAH YYAIIUMCS I CAMOCTOATEIbHON pabOTHI.

8. http://djvu-infinarod.ru/ - snexTponHas OubnroTeKka

http://biology.ru/index.php - Caiit saBnsercas WHTepHer — Bepcuei
y4eOHOro Kypca Ha KoMMakT-aucke "OT1kpsbitas buonorus".
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