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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

ConepxaHre TporpaMmbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyapcTBeHHou utorosoit arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHas OMONOTHS — KOMIUJIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHUS
Ouonornu.  buomormdyeckue HAYKM W HM3yYaeMble HMH  MPOOJIEMBI.
dyHaaMEHTaJIbHbIE, MPUKIAJHBIE W TMOUCKOBBIE HAy4YHbIC HCCIECIOBAaHUS B
OuoJIOruy.

3navyeHue Ouonoruv B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoHncTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apseit, I'. Mengens, B. 1. Bepnaackuu, U. I1. I1anos, 1. 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYruMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3Y4YeHHUE

JKuBble cucTEeMbl Kak mOpeaMeT wu3ydyeHusi Ouosioruu. CBOMCTBa KUBBIX
CHCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTb U YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCThb, UI3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAQHEBBIN, OpPraHU3MEHHBIMH, MOMYJISIIHOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreonieHoTuueckuit), oOuochepusrit. Ilporeccel, mpoucxonsdiue B >KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KWBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroiiye XKuBble CUCTEMbI HA Pa3HBIX YPOBHIX OpTraHU3AIUU.

N3yuenue xuBbIX cucreM. Metonbl Ouosiornueckoi Hayku. HaOmronenwue,
VU3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus. [lonsarue o 3aBucuMon u
He3aBUCHUMOW mniepemeHHoW. [lmanupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonsartue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Owuonormueckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaxk€HUs pe3ynbTaTOB J3KcrnepuMeHTa. lloHsTue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu



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.

Perynsmust MUTOTHYECKOTO IHMKIA KIETKH. [Iporpammupyemasi KiIeTOYHAS
rudesb — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHAIbHAs TEHOMHKA. Mexanuszmvl
npoaugepayuu, oupdepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

IIpodeccun, KOTOpPbIE MOKHO MOJIYYHTh: OHOJIOT, OMOJIOr-UCCIEN0BATEND,
TUCTOJIOT, MUKpoOHoJor. CamapcKuil rocy1apCTBEHHbBIN MEAUIIMHCKUAN
yauBepcuteT (CamI'MYVY).

Jlyume By3bI 1yt utosoros o Poccuu: MIY um. M. B. JlomoHocoBa,
CeueHosckun yHmusepcuteT, PHUMY um. H. W. NMuporosa, MTMCY nm. A. .
EBOokmnmoBa.

JdemoHcTpanuu

Tabmuubr u cxembl: «KU3HEHHBI UK KIETKW», «Murtos», «CtpoeHue
xpoMocom», «Permukamusa JJTHK.

OGopynoBaHKe: CBETOBOM MUKPOCKOT, MUKpoOTpenaparsl: « MUTO3 B KJleTKax
KOpEIIIKa JTyKay.

JlaGoparopnass  paGora  «l3yueHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpernaparax».



JlabopaTtopnas padora «Habmonenre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIperapaTax)y.

Tema 9. CTpoenue u QyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOoOEHHOCTH ~ CTPOCHHMSI M JKU3HEACHTENBHOCTH  OJHOKJIETOYHBIX
opraHu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TpUOBI, OJHOKIJIETOUYHbBIC
BOJOPOCIH, Apyrue NpoTUCThL. KoJIOHNabHBIE OPTaHU3MBI.

B3anmocCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eInHoe 1esnoe. I'omeocras.

Tkanum pacreHuii. TuIbl  pacTUTENBbHBIX TKaHEW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJAAIIAsA, OCHOBHAs, MexaHudeckasg. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA 1 PacoNiOKEHHs TKAHEH B OpraHax pacTEHUU.

TKaHW KUBOTHBIX M YEJIOBEKA. THWIbI KMUBOTHBIX TKAHEW: 3MUTEIIHAIbHAS,
COCIMHUTEINbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (QYHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbel U
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyKHbIi M BHYTpeHHHI ckeneT. CTpoeHune u
TUIBI COCAMHEHUST KOCTEH.

JIBr>keHue  OpraHu3MoB.  JIBMKEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOouaHOE, KTYTUKOBOE, PeCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenne BOABI, YIVIEKMCIOrO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue XMBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOUHOE TNUIIEBapeHue. [IuTtaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumesapurenpHble kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[prxarenbHas NOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{prxanue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MJIEKOMUTAIOMUX. Perynsius apixanus. J{pixaTeabpHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopr BewecTB y JKMBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,



KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIOIMOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla v €€ peryisius.

Brinenenne y opranmsmoB. Beinenenue y pactenuid. Beigenenwe y
KUBOTHbIX. (CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHHUE KaK MEXaHW3Mbl paOOTHI OPTraHOB BBIIEICHUS.
CB43b MOJIOCTHU TeJNa C KPOBEHOCHOM U BBIJICIUTEIILHON cucteMaMu. Boiienenue y
MO3BOHOYHBIX JKMUBOTHBIX U uenioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHEe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M WHUCTHI MNPOCTEHIIMUX. 3ammUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XUMHUYECKOM 3a1UThl. ODUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amuTa opranu3ma ot OonesHed. ImmyHHas cucrema venoBeka. KieTouHslid u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIA W NpUOOpPETEHHBIN crenupuIecKui
UMMYHHTET. Teopus KiIoHaIbHO-celiekTHBHOro ummyHnurtera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHu3MoB. Posib BpoXIEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u  perynsuMs |y OpranusmoB. Pazmpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts U peryjsinus  y
pactenuii. PocToBbI€ BEIIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTteMa M e€ OTlelbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBbI
y JKUBOTHBIX. OTJENbl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JXKMBOTHBIX. Pedrnexc u
pednexropHas ayra. besycioBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryysius U SHIOKPUHHAs CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKeme3pl HHOOKPMHHOM CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOM cucTeM. [ umoTtamamo-runogusapHas
cucrema.

JdeMoHcTpanuu

IToprper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OITHOKIETOYHBIE BOJIOPOCTH», «MHOTOKIETOYHBIE
Bojopocnm», «baktepumn», «lIpocrelimmue», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMpl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembny, «CTpoeHue cTediisy,
«CTpoeHHE JNUCTOBOW IUIACTUHKW», «TKaHU XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenurenbHas cucrema», «HIOKPUHHAS cHucTeMa», «CTpOEHHE MBIIIIbD,



«mmynuter»,  «KuiiedHonosiocTHeie», «(Cxema  TNUTaHUA  PACTEHHII»,
«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPBI»,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue n0JeBoro 4epnsi», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  nTumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema denoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOMpenapaThl OJAHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHUHBI MOJUIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKUX, *KUBBIC IK3EMIUISIPbl KOMHATHBIX pacTeHUil, repbapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpernaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHuE AJI IEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHHs Kpaxmaiia v OeJIKOB oA AecTBUEM (PepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3ra Pa3iNYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHre TKaHEH pacTCHUI».

JlabopaTopHasi padora «3yueHne TkaHEeH )KUBOTHBIX.

JlabopaTopHnasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PazMmHOkeHUE ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJItOYas BETreTaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOMKEHHUS:  MOYKOBAaHUE,  CIOPYJISAIuS,
(parMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuHoxkenue. [lonoBeie KieTku, Wiau rametrsl. Meio3. Craauu
Mmeino3a. [loBenenne xpomocom B Meiose. KpoccruHrosep. bruomornyeckuii cMbICI
Melo3a W TOJIOBOro Iporecca. Meilo3 U €ro MecTo B JKU3HEHHOM IMKJIIE
OpraHU3MOB.

[IpenzaponpiueBoe passurue. ['amerorenes y ;kuBOTHBIX. 110J10BBIE KENE3BI.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Crepmarorenes u ooreHe3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre #  A3MOpPUOHAIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHauBHlyanbHOE pa3BUTHE OPraHU3MOB (OHTOIE€HE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTHH OpraHu3MoB. Mopghozenes — oOna uz 2naguvix npobaem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenne. Tumbel  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3aPOJIBIIICBhIC JTUCTKU
(ractpynsuus). 3akiiajika OpraHoB M TKaHEH U3 3apOoJIbIIIEBBIX JIUCTKOB. B3auMHoe
BJIUSIHUE YacTeil pa3BUBAIONMIETOCS 3apojbliia (SMOpPUOHANIbHAS WHIYKIIHS).



3aknagka IUIaHA CTPOEGHUS KUBOTHOIO KaK  PE3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha 3>MOpUOHANIBHOE pPa3BUTHE PA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pa3Butne xuBoTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
Henpsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIO
pa3BUTHUSA, UX PACHPOCTpPaHEHHE B Mpupojie. Tumbl pocTa >KUBOTHBIX. DaKkTOpbI
pEryJIsSiliuy PoCcTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO PA3BUTHUS
y ’KMBOTHBIX U uenioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTHYECKHE TTPOIIECCHI.

Pazmuoxenne u passutue pacteHui. ['amerodutr u crmopodur. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpasoBaHue CHOp B Ipolecce Menosa.
l'amerorenes y pacreHuid. OIUIOOOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BOiiHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacteHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLAA OHTOI€HE3Aa Y PACTEHUM U JKUBOTHBIX.

JdemMoHcTpanuu

[Hoprpetsr: C. I'. Hapamnn, X. Hlnemas.

Tabmumer u cxembl: «BereratuBHOe pa3sMHOXKeHHE», «THIBI OecIonoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHUEe TUAPBD, «Meno3y, «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
SIMUEKJIETKU U crepmaro3onaa», « OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHue ceMsH OJHOJOJNbHBIX U JIBYJIOJIBHBIX PACTEHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« Ku3HEHHBIM UHMKI MXxa», <«OKU3HEHHBIH  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opymoBaHHEe: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparhl SUIEKICTOK |
CIIEpMaTO30UI0B, MOAENb «L{UKII pa3BUTHS JATYILIKIW.

JlabopaTopHnasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpENapaTax».

IIpakTHyeckas padora «BpIABIEHHE MPU3HAKOB CXOJCTBA 3apPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpPraHoB pPa3MHOKEHHUS BBICIINUX
pacTEHUN.

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

Ucropust craHOBIEHUS W pa3BUTUS TEHETHKHM Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUEHBIX B Pa3BUTUHU



renetuku. Padoter H. K. KonbnoBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTCPHATUBHBIC MPU3HAKK, JOMHUHAHTHBIM W PEUECCUBHBIN
PU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUAOJOTUYECKHM,  [UTOJOTHYECKHUH,
MOJIEKYJIAPHO-TEHETUYECKU M.

JdemoHcTpanuu

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

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
VICCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno noMmuHupoBanusa. Bropoit
3aKOH MeHaensa — 3aKOH pacIleIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToTh raMer.

AHanuszupyouiee ckpemnBanue. [[poMexyTouHbI XapakTep HaclIeIOBAHMUS.
Pacuieryienue nprus3HakoB MPU HEMTOJIHOM JJOMUHUPOBAHUHU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{uToNormdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpPELIMBAHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuemieHHoe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIA MEXaHU3M ONpENEIEHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLHETUIEHHBIX C ITOJIOM.

['eHoTuIl Kak 1enocTHas cucrema. [lmenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIN ayienu3M. B3anMoAeiCTBUE HEaUIENbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb pPa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJOTUYECKUX TPOLIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acCleKThl KOHTPOJIS H
W3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu



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

Tabmuier u cxemsl: «llepBblit U BTOpoit 3akoHBI Menaens», « Tpetuii 3akoH
Mengens», «AHaIU3UpYyHOIIee CKpenuBaHue», «HenmomHoe ITOMHUHUpPOBAHUEY,
«CrierieHHOEe  HACJIeIOBaHWE TPHU3HAKOB Yy JApo30Guibl»y, «l'eHeThka Ioay,
«Kapuotunn uvemoBeka», «Kapuotun npozodumnb», «Kapuotum nOTHIED,
«MHOX€eCTBEHHBIN ajuIeNnu3mM», « B3auMo1eiCTBUE TEHOB.

OOGopynoBanue: Mojelb JUIsl  JIGMOHCTpPAIlMM 3aKOHOB  €IMHOO0Opa3us
rUOpUJIOB TIEPBOrO TOKOJEHUS U paCHISIJICHUS MPU3HAKOB, MOJENIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA y AP030(DUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuU (peHoTHMA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBAHUU
MOAU(UKAIIMOHHONW M3MeHYMBOCTU. Hopma peakiuu mpusHaka. BapuanvoHHBIN
psn u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa Moau(pHKaMOHHOM
V3MEHYHMBOCTH.

I'enoTunuueckass N3MEHYUBOCTh. CBOWCTBA T€HOTUITHMYECKON N3MEHUYHBOCTH.
Bunpl reHOTUITMYECKON M3MEHUYUBOCTU: KOMOUHATUBHAS, MYTallUOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Mel03 W MOJOBOM TMPOIIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JJaHUU
TeHETUYECKOTO pa3HOOOpa3us B MpeIeiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HHAYUWPOBAaHHBIE MyTalMHW. SInepHBle H
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W TMOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMPOIECCa. 3aKOH TOMOJOTMYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCT.

Onuecenemuxa u dNUSEHOMUKA, pOIb dNUSEHEMUYEeCKUx @Gakmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHncTpanuu

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



Tabmumet w cxeMbl: «Bugasl  um3MeHuMBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTDY, «KombunaTtuBHas U3MEHYUBOCTHY, «Mernosy,
«OmnonoTBopeHuey, «I'eHernueckue 3a00JaeBaHus YeI0BeKa», « Bumbl myTanuii».

O6opynoBaHue: XUBble U TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTCHHIH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMU BUAAMH U3MEHUYHNBOCTH.

JlaGopaTopuas padora «MccnenoBanne 3aKOHOMEPHOCTEMN
MOAU(UKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psjga U
BAPUALIMOHHON KPUBO».

IIpakTuyeckass padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka yesoBeka

Kapuotun uenoBeka. MexayHapoaHas NporpamMMa HUCCIEIOBaHUS TE€HOMaA
yenoBeKka. MeTonbpl  M3y4EeHUsT TEHETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYEeCKHM,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUIA, MOIYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE OIIPEAEIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00ieBaHUs YyelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
OoJe3HH 4YeloBeKa. bolie3HM C HAcleACTBEHHOM NPeapacroyioKEHHOCTHIO.
3HaueHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuueckoe KOHCYJbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIEIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karolieil cpessl. ['eHeTnueckas
NPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

Ipodeccun, cBA3aHHbIE ¢ T€HETUKOW: T'€HETUYECKUM KOHCYIbTaHT, IT-
TEHETUK, OWOATUK, OKCHEPT NEPCOHUPUIIMPOBAHHON  MeAUIUMHBL.  By3bl:
Camapckuil rocy1apCTBEHHBIN YHHUBEPCHUTET.

I[To Poccun: MODTU, bamkupckuit rocynuBepcuter, HoBocubOupckuit
UHCTUTYT,  UHCTUTYT  Ouosoruu W  OuoMemuuuubl  Hukeropoackoro
rocynapctBeHHoro yHuBepcutera wumenu H.W. JlobaueBckoro, akagemus
ouosoruu u OuorexHonorun um. J[.M. MBanoBckoro HOxHOro ¢enepanbHOro
yHuBepcuteta (FO®PY). I'eHeTHKOB TrOTOBAT B TakuX By3aX, Kak: IlepBblii
MOCKOBCKHI1 TOCYIapCTBEHHBIM MenyHuBepcuter uMeHH (CeudeHoBa; CaHKT-
[TerepOyprekuii rOCyJIapCTBEHHBIN YHUBEPCUTET; CeBepo-3anaiHblii
rOCyJJapCTBEHHBbI ~ MEIYHHUBEPCUTET  HMeHM  MeunukoBa;  Poccuiicknii
HAallMOHAJBHBIA  HCCIEAOBATEIIbCKUM  MEIUWLIUHCKUNA  YHUBEPCUTET  HWMEHHU
[Tuporosa.

JdeMoHcTpanuu



Tabmuubr u cxemsl: «Kapuotun udenoBeka», «MeTobl U3y4YeHHS] TE€HETUKHU
yesoBekay, «I'eHeTuueckue 3a00JeBaHUs YETOBEKa.

IIpakTyeckas padora «COCTaBICHHE U aHAIU3 POJLOCIOBHONY.

Tema 15. Cennexunsi Opranu3sMoB

JlomecTuKanusd H CENEeKUHUs. 3apOXKICHUE CEeIEKIMU UM JOMECTUKALUU.
Yuyenne H. WM. BaBuwimoBa o lleHTpax mnpouCXOXIEHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUMl. Pojb celeknuu B CO3JaHUM COPTOB PAaCTEHUH U TOPOJ]
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HaclieJACcTBeHHON wu3meHunBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOTHI.

Metoabl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBULYaJIbHBIN. Oransl KOMOMHAIMOHHOU CCJICKIINU. HUcneiTanue
MpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ  CEJCKIHMOHHOM  paloThl.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX
dbopm opranu3zmMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHHUS U METOJOB
pexomOuHaHTHBIX JIHK 1151 momydeHust HICXOAHOTo MaTtepuaia sl CEeIeKIHUU.

[Tomyuyenue MOJIUILIONIOB. BryTtpuBuaosas TUOpUIU3AIINSL.
brnuskopoAcTBEeHHOE — CKpellMBaHWe, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpelllUBaHue, WU ayTOpuauHr. l'erepo3nc u ero mnpuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudbpuauzauus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTCHUH U )KUBOTHBIX. «3e1éHas
DeBoIIoOYUAY.

CoxpaHeHHE U U3YYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX  poaudyed ISl CO3JaHUs  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. JH3yuenue, coxpawenHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIO0bIX HCUBOMHBIX
8 Yensx VAVHUEHUs CYUeCmeyiomux U co30anUsi HO8bIX NOPOO, JTUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeooguvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JdemoncTpanumn

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOW MU3MEHYHUBOCTHY,
«MeTtoabl cenekiumy, «OTaa€éHHas ruopuan3anus», «MyTtareHes».

JlabopaTopHasi padora «/3yueHue cOpTOB KyJbTYpHBIX PACTEHUN U TOPOL
JOMAITHUX )KUBOTHBIX).



JlaGopaTopHnas padora «3ydeHrne METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkckypceusi «OCHOBHBIE METOJIBI M JOCTHMKEHUSI CEJIEKIMU PACTCHUH W
KABOTHBIX (Ha CEIIEKIIHOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIbHBIM Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAasA OMOJIOT U

OOBeKThl, UCHOJIb3yeMble B OWOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHue, TMOJYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOAenue. Mukpoouonoruueckuit cuHtre3. OOBEKTbI MHUKPOOMOIOTHUYECKHUX
TexHosiorui. [Ipou3BoaCTBO O€Jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3maHne TEXHOJIOTHI M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUAIOINECS B IPUPOe OMOCUHTETUIECKUE Ty TH.

Knerounas unxkeHepus. MeToabl KynbTypbl KIETOK U TKaHEW pacTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass TrUOpUAU3ANMS W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHuE TramiouoB B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3oeanue MOHOKIOHAIbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpEHUE. PeKkoHCTpyKIus
SAUIEKJIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAaHTALIMKU SIAEP KIETOK.
Texnonozuu 0300po8ens, KYTbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHOJICEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
koHcTpyupoBanue pexkomOouHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPHUH.

Menunuackue 6uorexHonoruu. [loctrenomuas mudposas meauruHa. [TLP-
JTUarHocTuka. MeTaOoJIOMHBI aHaJIM3, TEHOIICHTPUYCCKHM aHajIu3 MpoTeoMa
YeJIoBeKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OuoumkeHepuss s pa3pabOTKU
(GyHITaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUICKCHBIX
TKaHEeW COYeTaHWEM TEXHOJOTHHA TPEXMEpPHOro OWompuHTHHTAa U ckaddomauHra
JUISL pEIICHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ECIeueHUs KOMOWHHUPOBAHHOM
3amuThl OT BO3Oyautenet OPBU, ycTaHOBiEHHE MONEKYJSIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-cogepxamux BUpPYCOB, BBI3BIBAIOIINX OCOOO OMACHBIC
3a0051eBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu



Tabnuubl u cxemsbl: «/Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIILIIEHHOM
IPOU3BOJICTBEY, «KileTouHas nHxkeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKekypeussi  «bHOTEXHONOrMs — BaKHEWINAsh MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTRBO)».

IIpodeccun, cBA3aHHbIE C CeJIeKIIME: 300TEXHUK, CEJIICKIIMOHED PACTEHHUMH,
arpoHOM; WHXEHEP-TEXHOJIOT JTaOOpaTOpPHH MO OIEHKE KaueCTBa HCIBITHIBAEMBIX
COPTOB  CEJIbCKOXO3SWCTBEHHBIX  KynbTyp. Camapckuii rocyaapCTBEHHBIN
arpapHbIil YHUBEPCUTET.

By3bl Poccun, B KOTOPBIX TOTOBST CIIELIUATIUCTOB:

MOCKOBCKMI TOCYIAapCTBEHHBIM yHHMBepcuTeT wuMmeHn M.B. JIomMoHOCOBa;
Pocculicknii XUMHMKO-TEXHOJOTMYeCKU yHuBepcuteT uMeHu [[.M. Menneneesa,
MockoBckass TOCyJapCTBEHHAas  akaJeMHUsl BETEPUHAPDHOW  MEIMIMHBI U
ouorexnonorun uMeHn K.M. CkpsOuna; MOCKOBCKHMH rocyaapCTBEHHBIN
YHUBEPCUTET TeXHOJIOTUN U yrpasieHus umenn K.I'. Pazymosckoro; Poccuiickuit
rocyapcTBeHHblil arpapHbliii yHuBepcuteT — MCXA umenu K. A. Tumupsizesa;
MockoBckuil pu3uko-rexHuueckuii HHCTUTYT (['ocymapcTBEeHHBI YHUBEPCHUTET);
Poccuniicknii TexHonornueckuii ynuBepcurer MUPOA; IlepBbiii MocCkOBCKHI
roCyJ1apCTBEHHBIN MeUUNHCKNN yHUBEpcUTET uMeHH 11.M. CeueHoga.



11 KITACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMI B
OmoJiornu

OBomtonmonHass Tteopust Y. JlapBuna. Ilpenanochuiki BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. /lapBuHa.

JIBrOKy1IHe CUiIbl 3BOIOUNH BHIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpPraHW3MOB, HACJIEJCTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckoit Teopun »sBomtounu (CTD). HelrpanpHas
teopust sBoitonnu. CoBpeMeHHasi JBOJIOIMOHHAsE Ouoyiorus. 3HayYeHUeE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, K. b. Jlamapk, 9. XK. Cenr-Unep, XK.
Krosee, Y. Haprun, C. C. YerBepuxos, WU. U. llImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
OpUCHOCOOJIEHU y pacTeHuil W KuMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOTo0OOpasue KylabTYpHBIX (GopM
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. JapBuny)», «Cxema COOTHOUIEHUS JABWXXYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKpPO03BOIIOLHSA U €€ pe3yJIbTaThI

[TonynAumst Kak sneMeHTapHas eAuHUIa BOIIONUU. COBpEMEHHBIE METOMBI
OIICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisiui. M3menenue
reHooHJIa TOMYJSLMUUA KAaK 3JIEMEHTApPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHbIe (DAKTOPHI (IBWKYIIME CHJIbI) SBOJIONWUA. MyTalMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMs 4YacToT aieiaed B monmymsauusx. Oddexr
ocHOBatensi. Ipgexm OymouiiouHoco copaviuuka. CHuUdCeHue 2eHemuyecKko2o
pasznoobpazus: npudunsl u creocmeus. llposenenue sghghexma Opeiigha 2enog 6
oonvuwux u  manvix  nonyiayusx.  Mwurpanun.  M3omAnms  OOMyJSIOU:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoIorudeckast (pernpoayKTHBHA).

EctectBeHHbIil 0TOOp — HampaBsomuil (akTop 3BOMOIUUA. DOPMBI
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAaOMIM3UPYIOIIMHA,  pa3pbIBarOUIUi
(zm3pynTtuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBOIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.



[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLUH.
Bo3nukHoBeHue — mpucnocoOieHudd y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocobieHuil y opranu3mMoB: MOpP(OIOru4YecKue,
¢usnonornyeckne,  OMOXUMHUYECKHE,  ToOBeAeHUYeckre.  OTHOCHUTENBHOCTH
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPO3BOIOIMU. M3onsuus — kitoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnIU3anus,
ruOpuanzanys). JJIMTeIbHOCTh 3BOJTIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMHUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Pons sBodtoumMoHHOM OMojorMu B pa3pabOTKE HAYYHBIX METOJIOB
COXpaHeHHs1 OMopazHooOpazusi. MUKPOIBOJIIONUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHn3mbl (pOPMUPOBAHUS YCTOMUYUBOCTA K aHTUOMOTHKAM U CTIOCOOBI
O00pBOBI C HEl.

JdeMoHcTpanuu

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

Tabmumer 1 cxembl: «MyTaloHHasE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mposiBIeHUs 3aKoHa Xapau—BainOepray, «/Buxymime
CWJIBl ABOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MOMYyJISINi ceBaHCKON (openmy,
«l'eorpaduueckass UM30JAUMSA  JIMCTBEHHMIIBI CHUOUPCKOM U JIMCTBEHHMIIbI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JICHCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpuanbHbld MenaHu3M», «JKuBble uckonaemeliey, «II0KpOBUTEIbCTBEHHAA
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue ananranuny, «IIprucnocoOJEeHHOCTh OpPraHu3MOB U €&
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunel-nBoinukn», «CTpyKTypa BuAa B
npupozae», «CrmocoObl BumooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHUYECKOE BHUI000pA30BAHUE BHUJIOB CHHHID),
«ITonmunnounel pacrenuit», «KamycTHo-peneunsiii ruopumy.

O6GopynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Beped C MpUMEpaMu pPa3IUYHBIX NPUCIOCOOJCHUM, Yydena NTUIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWd ONM3KHUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTtopnas paGora «BbIsiBIieHHE H3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIAY.

JlabopaTtopnass  paGora  «llpucnocobnenuss  opraHu3smMoB M HUX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCTHY.



Jlabopatopnas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTHUECKOMY
KPUTEPHUIO).

Tema 3. MakpodBosouus M eé pe3yabTaThl

Metonbsl u3y4yeHHs Makpol3Bodonuu. [laseoHTONOrHYECKHE  METOJbI
uzydeHus: dBomoruu. llepexonupie ¢dopMbl U (GUIOTEHETUYECKUE PSIbI
OpTraHU3MOB.

buoreorpaguyeckue meTonpl u3yudeHus sposiouuu. CpaBHeHue ¢GIoOpsl U
dbayHbl MaTepUKOB U OCTpoBOB. buoreorpaduueckue obiactu 3emnau. Bumabi-
SHJIEMUKHU U PEJIUKTHI.

OMOPHOIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METObI U3YUCHHS
3BOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOI€HE3a W TMOSIBICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapasie  opranbl U aTaBU3Mbl.  MOJEKYJISIpHO-TEHETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTHYEeCKHE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METObI TMOCTPOSHUS (HUIOTEHETUYECKHX
JEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwIIa) dBOMONMH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonmu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
sBomonuu. [Ipodeccus renetux.

JdemoHncTpanuu

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

Tabmuipl U cxeMbl: «OUIOTCHETUYECKUN PAJT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOpie  smepbl»,  «Creromedans»,  «Punnodutey,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid KOHTHHEHTOBY,
«Penuktely, «HavanbHble cTaguuM 3MOPUOHAIBHOTO PA3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI,
«ATaBu3MBl», «XpPOMOCOMHBIE HA0OpHI YENOBEKa W IMMMMaH3e», «laBHBIC
HaIPaBJICHUS 3BOIOIHUIY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOIIHI.

OO0opynoBaHue: KOJUIEKIUU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI)KH TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBMU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunple rHmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpenCcTaBlICeHUs] O 3aPOKJECHUU JKU3HU (KPEaALMOHU3M).
['unoTre3a NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcHOBHBIE dTanbl HEOPraHUYECKOU DBOJIIOLUU. [ImanerapHas
(reosoruyeckasi) JBOJIONUS. XUMHUYECKas dBOJIONUS. AOUOTeHHBIH CHUHTE3



opraHnueckux BemectBs u3 Heopranndeckux. Omeit C. Mumnepa u I'. HOpm.
OOpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBarnas rumotesa A. U.
Onapuna, runoresa nepsuyHoro oyiapoHa k. XomnaeiiHa, reHeTHYecKasi TunoTe3a
I'. Ménmnepa. Pubosumsl (T. Yek) u runoreza «mupa PHK» V. T'mnbGepra.
dopmupoBanre MeMOpaH ¥ BO3HUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emmm u Metonsl €€ wn3yudeHus. lckomaemple OpraHUYecKHe
ocrarku. I'eoxpoHosnorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHOJIOrus. ['€e0XpoHOIOrnYecKas mKasua: S0Hbl, dpbl, IEPUOJIBI, STOXU.

HauanpHble sTanmel opraHndeckor sBomronuu. [losBneHue u H>BOMIOLMSA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboiau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKH KaK aHAJIOI MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsel. [IpokapruoTsl U 3yKapHUOTHI.

[IporcxoxaeHne 3ykapuoT (CUMOMOreHe3). DBOMOLIUOHHOE TIPOUCXOKICHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIIETOYHBIX OpPraHu3MOB. BoO3HUMKHOBeEHHe
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOLMM BBICIIMX pacTeHU. OCHOBHBIE apoMOP(O3bI
pacreHuil. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHMe UMK cymun. CeMeHHbIe pacTeHMs. [IpOoMCXOKIEHHE LBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tallbl 3BOJIIOIMM XUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(oO3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
TUnoB. IlepBbie XOpHOBBIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampuOuii U pentwinil. [IporcxoxneHne MIEKONUTAIOIUX U
ntul. Ilpunoun  kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMU CYLIH.

Pa3zputne xu3HM Ha 3emie MO 3paM MU MEPHUOJAM: apXeu, MpPOTEpPO30H,
najgeo3oi, Me3030M, KailHo30il. OOmas  xapakTEepUCTHKa KJIMMara U
IeOJIOTHYECKUX MpoueccoB. IlosBiieHME M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbIH cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUS — KOJIOTHYECKHE KpHU3UCHI npouuioro. [Ipuyunel n
CIEACTBUSL MAacCOBBIX BbIMHpPaHW. COBPEMEHHBIN SKOJOTMYECKUU KPHU3HUC, E€r0
ocobennoctH. [IpobGrema coxpanenust OnopasnooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHncTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [Jx. Xongein, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YYEHHUIO CaMOo3apoXaeHus Xu3Hm», «Cxema omsita C. Mwmuiepa, I'. Opmw»,



«JTamnbl  HEOPraHWYECKOW  »Bomtouun»,  «l'eoXpoHonormyeckass  ILIKauay,
«HadvanpHble 3Tanbl opraHUYeckoi sBoouun», «Cxema oOpa3oBaHUSI IYKapHOT
nyTéM cumoOuorenesa», «Cucrema K uBoW mnpupoabd», «CTpoeHue BUpYCay,
«Apomopdo3sl  pacTeHmit», «PuHHOGUTED, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokJIeTounsie  Bogopocam», «Mxwm», «Ilanmoporaukm», «l'omocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS IKUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuIIEUHOMOIOCTHBIE,
«ITnockue YEPBUY, «YeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHBICY,
«IIpecmbikaromuecs», «lItuapy, «Miekonuratromue», «Pa3Buthe XKU3HU B
apXeUCKoM 3pey, «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM dpey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

OOGopynoBanue: TepOapuud paCTEHH PA3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUITIOKOXKUX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesia IITHI[ WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryansHass Jja0oparopHas pabGora «MoaenupoBaHUE  OIBITOB
Mumnepa—FOpu 1o n3ydeHuto abMOreHHOTO0 CHHTE3a OPTaHUYECKUX COSMHEHUN B
NEePBUYHON aTMochepey.

JlaGoparopnass padora «/3yueHue M ONUCAHUE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyeHne 0COOEHHOCTEHl CTPOECHHSA pPaCTEHUM
Pa3HBIX OTAEIOBY.

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

Tema 5. IIpouncxoxaenune 4ea0BeKa — aHTPOIOIeHe3

Paznesnsl 1 3anaun anTponosiorun. MeToasl aHTPOIOJIOTHH.

CraHoBiieHUE TPEACTABICHUN O MPOUCXOXKICHUU 4YeloBeKa. Penuruosnwie
B033peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

Cx0Z1cTBO 4enoBeKa C KUBOTHBIMU. CHUCTEMATUYECKOE TTOJI0KEHNE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OIOTHIECKHE, AMOPHOJIOTHICCKHE, (bH3H0JI0r0-OMOXUMHUYECKHE,
noBeqieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBLHOU
CHCTEMBI.

JBmxymiue cuiibl ((pakTopsl) aHTPOMOreHe3a: OMOJOTHYECKHE, COITUANIbHEIE.
CooTHollleHne OMOIOTUYECKHUX U COIHAIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E.



OcHOBHbBIE CTaJAMM aHTpOIOreHe3a. PaHHHE uenoBeKOOOpa3Hble 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE MMOHTUIBI — OOIIUE TIPEIKHA YeTIOBEKOOOPA3HBIX 00€3bsH U
Mo1e. ABCTPaJONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMelnblid, IepBbIe
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeK NMpAMOXOASNIMN U NEPBBIM BBIXOJ JIOJACH
3a mpenensl  Adpuku. YenmoBek reimenvOeprckuii  — 0o0mMA  TIPENOK
HEaHJIepTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKa pa3yMHOro. UenoBeK HEaHIEepTalbCKU
KaK BHJ JIIOJIEW XOJIOJHOTO KiMMarta. YenoBek pa3yMHBI COBPEMEHHOrO THIIA,
JEHUCOBCKUI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenaMu AQpUKH.
[TaneoreneTrka u MajgeoreHOMUKA.

DBOJIIONMSI COBPEMEHHOTO 4eJioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISIUSAX
yeroBeka. MyTalMOHHBIN Tiporiecc U noiaumopdusm. [lonmynsiroHHBIE BOJHBI,
npeiid reHoB, murpaius U «3P@GEKT oCHOBATENSN» B MOMYJIAIHUSIX COBPEMEHHOIO
YEJIOBEKa.

Uenoseueckue pacel. [loHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpUAIbHas),  MOHTOJIOMIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO ILJIaHEeTe.
EnuncTBo  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoOaeHHOCTh YeNOoBEKa K Pa3HBIM YCIOBUSAM OKPY’KAIOLIEH CpEIBI.
Brnusaue reorpaduyeckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuIuiiHapHble  MeToasl B (u3uveckol  (OMOJIOTMYECKOM)
AQHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUST U MHaJ€OaHTPOIOIOTHUs
YeJIOBEYECKUX NOMyJsiuui. buoconnanbHble HCCIeqOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KO3BOJMIOUMU OHOJIOTMYECKOTO M COLIMAJIBHOTO B YEJIOBEKE.
[Ipodeccuu: 6Guonor, aHTPOIOIOT, MaTEOHTOJIOT.

JdemMoHcTpanuu

[Toprpetst: Y. lapsun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YeIIOBEKa,
«YenoBekooOpa3Hble 00€3biHb, «CKEeNeT YeJoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTHI 1 aTaBU3MbD», «/[BHKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpPEBO  4YEIOBEKa», «ABcTpaionuTek», «YenoBek  ymenwlit», «YenoBek
NPAMOXOIAIINNY, «JleHncoBckui yenoBek» «Heanaepranpubn»y, « KpomaHbOHIBI,
«IIpenku yenoBeka», « ITambl SBOJIIOIUU YEIOBEKA», «Packl UelIoBeKay.

OGopynoBanue: MyJSKM — OKAMEHEJIOCTeH, MpPeaMETOB MaTepualibHON
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) kapTUH C
MUA(OJIOrMYECKUMU M  OUOJICUCKUMH CIOKETaMH TPOUCXOXKIACHUS 4YEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yeperna 4YejJoBEeKa M 4Yepena IIMMIIAH3€, MOJENb KHUCTH 4YeJIOBEKa M KHUCTU
HIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKA.



JlabopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJIO0BEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTHyeckas padora «/3ydeHre FKOJOTUUECKUX aJalTalllui YEJIOBEKaY.

Tema 6. JkoJiorusi — HayKa O B3aHUMOOTHOIICHHUSIX OPraHM3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxkaenue U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
3K0JIoruH. CBS3b DKOJIOTUU C IPYTUMH HAyKAMHU.

Meroapt sxonorun. [loneBsie HAOMOACHHS. DKCIEPUMEHTHI B DKOJOTHH:
npUpoAHbIE U JlabopaTropHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPUHT
OKpY>KaroIlel Cpeibl: JIOKaIbHbIN, pETUOHATILHBIN 1 TJ100aTbHBIN.

3HayeHue DKOJOTMYECKUX 3HAHUM JUIA 4YeJIOBEeKa. ODKOJIOTMUYECKOE
MHPOBO33PEHME KaK OCHOBA CBS3€M YeNOBE4eCTBAa ¢ Npuponor. dopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoHncTpanuu

[Toptpets: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuios, O. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3gensl sxomorum», «Metoabl skomorum», «Cxema
MOHHUTOPHHIA OKPYKAIOIIEN CPEIIBD».

JlabopaTopHas pabora «3yuenue METOJI0B HKOJIOTHYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dxosornueckue (PaKkToOpbl U 3aKOHOMEPHOCTH X AecTBus. Knaccubukarms
IKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak dKojormdeckuid (axrop. elicTtBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMiI M >KMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHalbHasi poOJib CBETA.
doTonepruoau3M.

Temneparypa kak skonorumdyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuil (akrtop. Ilpucnocobienus pacTteHUd K
noAJep KaHU0 BoJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Bojie. [Ipucnoco0iienus >)KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHus OpPraHU3MOB: BOJHAS, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE



0COOEHHOCTH cpen oOuTaHus opraHu3MoB. [IpucrnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHeminue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TONYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSM
YCIJIOBUU JKU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
’Kuznennsie popMbl pacTEHU: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUUKH, MHOTOJICTHHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (HOPMBI >KUBOTHBIX: THAPOOHUOHTHI,
reoOnOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnyeckue  daktopel.  Bumel = OMOTHYECKHMX  B3aUMOJICUCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepaus,
MYTYyalu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxjaeOHn4ecTBo). Herpodpuueckue
B3aUMOJIeHCTBUSL  (Tomuueckue, (opuueckue, ¢adpuyeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHWS OpPraHW3MOB B Cpefe
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHcTpanuu

Tabnuiel U cxembl: «OKojoruyeckue ¢aktopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «Du3znonoruueckue aganTaluu
KUBOTHBIX», «Cpenpl 0OWTaHHS OpraHuU3MOB», «buorOrHYecKue pUTMBD,
«Kuznennoie  ¢Gopmbl  pacteHuit», <«OKuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «llenn
nutanus», «XuiHudectBoy, «llapasutuzm», «Koukypenius», «CuMOU03»,
«KomMmeHcanuzmy.

OO6opynoBanue: repOapu pPacTeHU M JKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIUSHUIO Pa3IMYHbIX JKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEJIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOUBBIC, TCHEIIOOMBBIE U
TEHEBBIHOC/IMBbIC KOMHATHBIEC PACTCHHUS, TepOApUN U KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Uyyena MTUIl U 3Bepeil, repdbapuu
pacTeHuM, OTHOCSIIMXCS K rurpoduram, kcepopuram, me30puTaM, KOMHATHBIC
pacTeHHs JAHHBIX TPYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpejax,
repbapuri M KOJJIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIAAlONUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW IKU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIsBICHUE MNPUCTIOCOOIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JladbopaTopHasi paGora «BBIIBICHHE TMPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD).



JlabopaTtopnass pa6ora «AHaToMUYeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUI0B U MOMYJIALMH

DKOJIOTUYECKUE  XAPAKTEPUCTUKHU MOIYJISILINH. [Momymamus ~ kak
ouosnornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTE OMOJIOTUU BUIOB B (POPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYPHI
nonyssituii. OCHOBHBIE TIOKAQ3aTE€NM TMOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTbH, MUTPALIUSL.

DKoyiornyeckasi CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH MOMYJIALNU.
JluHamuyKka monyiasiuMd U €€ peryysinus. buoThdecknid MOTEHIHaN MOIYJISLHH.
MoenupoBaHrue TMHAMUKH TTONyasinuu. KpuBble pocTa YMCIAEHHOCTH TOMYJISLIHH.
KpuBbie BbDKuBaHMS. Perynsius YUCIEHHOCTH MOMYJSUUNA: poib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETHH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. Mecrooburanue. MHOroMepHas
Mozenb sKojormyeckon Humm JDk.JM. XarumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hu. [loTeHnmanbHas u peanru3oBaHHAs HUILIU.

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

3aKOHOMEPHOCTU TMOBEJAEHUS M MUTpallUil >KUBOTHBIX. buoliornueckue
VWHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanun

[Toprper: 1. 1. XarunHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJISIUNY,
«IIpocTpaHCcTBeHHass  CTpyKTypa monyiaanuum», «Bo3pacTHble  mUpaMuabl
nonysinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opranu3mammn», «Mojenb skosiorndeckor Humu Jx. M. XaTyuHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JladbopaTopnass pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
PacCEICHUIO».

Tema 9. Jkos0rust coodmecTB. IKOJIOrHIeCKHEe CUCTEMBI.

CoobmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexmy
OopraHu3MaMu B OHOIIEHO3E.

DxocucremMa kak OTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menmum u cetu. AOUOTHUECKHE OJIOKU
skocucTeM. [1ouBbI U Wbl B 3KOcucTeMax. KpyroBopor BeIIECTB U NTOTOK SHEPTUU
B OKOCHCTEME.



OcHOBHBIE  TIOKa3aTeIM  JKOCUCTEMbl. buoMacca u  OpOayKIMS.
DKOJIOTUYECKHE MUPAMU/IBI UhCel, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBnennbsie 3aKOHOMEpHBIE CMEHBI COOOIEeCTB — Cykieccuu. [lepBuuHble n
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoHbie IKOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl MOpel U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, Cmeneu, nyCmbitb.

AHTpOIIOTE€HHBIE JKOCUCTEMBI. ATrposkocucTema. ArponeHos3. Paznuumns
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
bnopa u dayna. CuHaHTpomuzaius Tropojickoil ¢ayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo 3gpghekma u 8u008-30uhukamopos (Kirouesvix
61008) 8 (QYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJISLIUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JECHCTBUM.

Mexanuzmuol 8030elicmaus 3AepA3HEHULl PA3HBIX munos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUSL.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIOTE€HHBIX 3KOCUCTEM.

[Tomyuuts mpodeccuro, cBsazaHHyro c skosiorueit B Camapckoil obnactu
MmoxxkHO: CamI'TY, CI'DY, CI'CITY.

[Ipodeccuu, cBsi3aHHBIE C HIKOJIOTHEN U OXPAHOH OKPY’KaIOIIEH CPe/Ibl: IKOJIOT,
HHKEHEeP-3K0JI0T, THAPOJIOT, IKOJIOr-NPOeKTHPOBIIMK
Hogele npodeccun, CBSI3aHHBIE C 3KOJIOTUEH:

HKOJIOTUYECKUI IOPUCT, YPOAHUCT-IKOJIOT, PECAUKIMHT-TEXHOJIOT.

[IpodunbHbie By3bl 00BIYHO MpeAiaraloT 00pa3oBaTesibHbIE IPOrPAMMBI Pa3HbIX
HAIpaBJICHUM:

1. CnenmnanbHOCTh «MHXKEHEPHAs SKOJIOTHUS.
2. CrenuaibHOCTh «MEIUIIMHCKAS DKOJIOTH.
3. CnenuagbHOCTh «OHMOIKOJIOTHS.

4. CneuuanbHOCTh «XUMHYECKas SKOJIOTH.

5. CnenuanbHOCTh «IaHAA(THAS SKOJIOTHD.
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JdemoncTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «DKocucTtema
HIMPOKOJUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIC
TpYIINbl OPraHU3MOB B 3KOocucTeMe», «KpyroBopoT BEHIECTB B HKOCHCTEME,
«llenu nuranus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHYECKas TUPAMHIA YUCEID,
«JKoJIOTHYeCcKasi mupaMmua OMOMacchly, «IKOJOTHYECKasi MHUpaMUia YHEPTUM,
«ObpazoBanue Oonotay, «llepBuuHas cykieccus», «BoccTaHOBICHHE Jieca Mocie
noxkapa», «IKocucTemMa 03epa», «ArporeHo3», «KpyroBopoT BemIeCcTB U MOTOK
IHEPTUU B arporieHo3er, «[Ipumepsl ypOoosaKkocucTem.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUA HACEKOMBIX, Uy4esa NTHUI] U
3Bepel, repbapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnass padora «l3ydeHue paszHooOpazusi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeust «IDKCKypcHsi B TUITUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJOJIbHBINA UM IOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYpcUsi «IDKCKypCHUsl B arpodKOCHCTEeMY (Ha TMOJIE WU B TEIJIMYHOE
XO03HUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMJM, TZI€ CYLIECTBYET WIIU
CyIlIeCTBOBaJa *U3Hb. Pa3BuTHe mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6nochepe. O6mactu 6mochepsr u e€ coctas. Kusoe
BeIIECTBO Ouochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusa Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCUCTEMBI. JlMHamMuueckoe paBHOBecue B Ouochepe. KpyroopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (YIlIepoaa, a30Ta). PUTMHUYHOCTD SIBICHUN
B Onocdepe.

3oHanbHOCTE Omocdepnl. Ilonarne o Oumome. OCHOBHBIC OHWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOIUCTBEHHBIE Jieca, CTETH, CAaBaHHBI,
MyCTHIHH, TPOTIMYECKHE JIeCa, BEICOKOTOPhs. KimmMaT, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (PyHKITUS )KUBBIX CUCTEM, OIICHKA WX PECYpPCHOTO MOTEHIIUAa U
onochepHbIX PYHKIIHA.

JdeMoHcTpanuu

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

Tabmumsr u cxemsl: «l'eocdepsr 3emun», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojia B TPHUPOJEY,



«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTtudyeckue
nosica 3emnmy», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpokoIMCTBEHHbIN
necy, «Crenby, «CaBanHay, «Ilyctoisy, « Tpornnueckuil gecy.

OO6opymoBanwue: repdapun pacTeHUH pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKamomias cpeaa

DKOJIOTUYECKUE KpU3UCHI M UX NpUYMHbBL. Bo3aelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenwe mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacuple kHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
borannueckue caapl U 300J0TMYECKUE MTAPKHU.

OCHOBHbIE TPUHIHUIIBI YCTOMYMBOTO PA3BUTUS YEJIIOBEUECTBA U IPUPO/IBIL.
PanvonansHOe  MPUPONOMOJIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpaszus 3emun. OOmMEe 3aKOHOMEPHOCTH TIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTtHe METONOB MOHHMTOPHMHIA Pa3BUTHS  OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocoepezarowel u
KOHKYDEeHmMOCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcei.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoAHuro OMOENbHbLIX 6U008 U Kkocucmem. OcHogvl
9KOpeadunumayuy dKocucmem U cnoco6os 060pbOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHulx IKOCUCHIEM.

JdeMoHcTpanuu

Tabmuubl W cxembl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HeHue
ruapocepsl», «3arps3HeHre nouBbl», «llapHukoBBIT 3pdexkT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MoOJIeNI yIPaBIsieMOro MUPay.

Ob6opynoBanue: ¢doTtorpaduu OXpaHIEMbIX pPACTEHUN U KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoii KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBimuBaeT TpeOOBaHHWS K pe3yjbTaTaM OCBOCHUS
o0yJarmuMucId MporpaMM cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIEC.

B cTpyKType TUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IMPOTrpaMMBbl 1O OMOJIOTUHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYYarOIIUMUCS POCCUNUCKON
rPaXKIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH
U CAMOONpPENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHUI0  OHMOJIOTHUH,
yenenanpaenennoe paszeumue BHYTPEHHHUX YOEKIEHUU JUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUSI OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, TPUCYIIIUMHU CHUCTEME
OMOJOTMYECKOTO  O00pa3OBaHMS, HaAluyue  NPABOCO3HAHUA  SKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTH U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPaAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULUMU JHYHOCTH, NATPUOTHU3MA U
YBAXKEHHS K 3aKOHY W IMPABOINOPSAIKY, YEIOBEKY TpyJa W CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HacCJEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKarolen cpeae.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarOUINXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA JEATEIIBHOCTH B IMPOLECCE PEANM3allMi OCHOBHBIX HalpaBJICHUN
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZUIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



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.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS y4eOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUSI OOyHAIOUIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHUE, W3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCaIbHbIC Yy4YeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreurBaroIIre dbopmupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYYaroIIuXcs; CIOCOOHOCTH
o0yJaromxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC y4eOHBIE JICUCTBUS B
II03HABATEILHOU U COLIMAIIbHOM MPAKTHUKE.

B pesynpraTte wu3yueHus OWOJOTMM Ha YpPOBHE CpPEIHEro oOIIero
oOpazoBaHusi y oOyyaromierocss OyayT chOpPMUPOBAHBI  [O3HABATEIbHbBIC
yHUBEpCaAIbHBIC YUeOHbIE NCHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JNEHUCTBUS, PETYJIATHBHBIE YHUBEPCAIbHBIC YUeOHBIE JEHWCTBHUSA, COBMECTHAsS
JIeSITEIIbHOCTb.

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUSI IMPOTPAMMbI CPEIHETO OOIIero
00pa30BaHUsl TOTKHBI OTPAXKATH:

OBiaaenue YHHBEPCAJTbHBIMHA yueOHBIMU NMO3HABATEJIbLHBIMH
JEeUCTBUSIMMU:

1) 0a30Bble JJOrNYeCKHe IeHCTBUS:

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

WCIIOJIb30BaTh IIPM OCBOCHUHU 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(UKAIIUHA, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHATHSIMH);

ONpEeNeNATh 1eJU JEATENbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JTIOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MIPUMCHSITh CXEMHO-MO/ICIbLHBIC cpeacTBa JUIST 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.

NNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHUS COJEPKAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yriayOJ€HHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOecredyeHue
npopuiabHOoro  oOyueHuss  oOydaronuxcsi — Ouosoruu. OHM  BKIIIOYAIOT:
cneruduyueckue st OMOJIOTHH HAayYHbIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUH, BHUBI JIEATEILHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHbIX YUCOHBIX, a TAK¥KE B
peanbHBIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS ydeOHOTO mpeameta «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpPa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWU  TPOoOJIeM  PAMOHAIBLHOTO
IPUPOIOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWH, KOTOpash BKJIIOYACT:
OCHOBOTIOJIATAIOIIME OMOJIOTUYECKUE TEPMUHBI U TOHSATUSA (3KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOHW3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas Teopus T. llIanna, M. Illneitnena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o mneHtpax
MHOTOOOpas3si ¥ TPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacieaoBaHus [. MeHaensa, TOMOJOTHYECKUX pAIOB B
HacJIeICTBEHHOU WU3MCHYUBOCTHU H. . Baswuiona), [IPUHLMIIBI
(KOMITJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIACAOBAHUSIX JKHMBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaAO0JII0/ICHNE, 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 KJIACC
KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesios K I (uudposBbie)
n/m | W TeM NPOrpamMmmbl Bcero O;Tpo.m,m)le pﬁaKTquCK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypee
1 buonorust kak Hayka 1 https://resh.edu.ru/
2 JKupbie cucTempl u ux 2 https://resh.edu.ru/
U3y4eHUE
3 buosorust KIeTku 2 0.5 https://resh.edu.ru/
4 XuMHHeCKas OpraHu3alys 10 1 1 https://resh.edu.ru/
KJICTKH
5 Crpockme n GyHKim 8 2 https://resh.edu.ru/
KIICTKH
OOMmeH BelecTB U
6 npeBpalleHre YHEPTUU B 9 1 https://resh.edu.ru/
KJICTKE
Hacnencrennas
7 uHpopManus U 9 1 0.5 https://resh.edu.ru/
peanmzanusi €€ B KIIETKE
8 JKV3HEHHBIHN UK KICTKA 6 1 https://resh.edu.ru/
9 Crpocnue u pynKim 17 1.5 https://resh.edu.ru/
OpPraHu3MOB
10 Pasmoxenue u passurie 8 1 1.5 https://resh.edu.ru/
OpPTaHHU3MOB
I'enetuka — Hayka o
11 HaCIC/ICTBEHHOCTH | 2 0.5 https://resh.edu.ru/
U3MEHYMBOCTHU
OpPTraHUu3MOB
12 3axonomeprocTn 10 2 1 https://resh.edu.ru/

HaCJICACTBCHHOCTHU




13 3axonomeprocTn 6 1 https://resh.edu.ru/
U3MEHYUBOCTH

14 ['eHeTHKa YeIOBEKa 3 0.5 https://resh.edu.ru/

15 Cenekiusi OpraHU3MOB 4 1 https://resh.edu.ru/

16 buorexuosorus u 4 https://resh.edu.ru/
CUHTETHYECKass OMOJIOTHUS

17 PesepBHOE BpeMst 1

OBILEE KOJIMYECTBO 102 13

YACOB I10 [TPOTPAMME




11 KITACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaunmenoBanue pa3aenoB K I (uudpossbie)
n/m | | TeM NPOrpamMmel Bcero O;Tpom’m’le pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThl padoThI pecype

3apokJeHNe U pa3BUTUE

1 OBOJOIHOHHBIX 4 https://resh.edu.ru/
MIPEJICTABICHUN B
OHOIOTHH

2 Mukpossomioms 1 e¢ 14 1 2 https://resh.edu.ru/
pe3yIbTaThI

3 Maipoosomouus u e¢ 6 https://resh.edu.ru/
pe3yIbTaThI

4 Hpoucxosnenne u 15 1 1.5 https://resh.edu.ru/
pa3BUTHE KU3HU Ha 3eMJie

5 Hponcxoinenne uenosexa 10 1 1 https://resh.edu.ru/
— aHTPOIIOTeHE3
DKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSX

6 OPTarHsMOoB 1 3 0.5 https://resh.edu.ru/
HAJI0PraHU3MEHHBIX
CHCTEM C OKpY>Karoleu
cpenou

7 Opranuswsi u cpena 9 1.5 https://resh.edu.ru/
obutanus

8 Jxozorus SHaoB H 9 1 0.5 https://resh.edu.ru/
TIOITY JISTITHA

9 JKOJIOTH3 COOOMECTS. 12 I 0.5 hitps:/resh.edu.ru/
DKOJIOTHYECKUE CUCTEMBI

10 buocgepa —rnodamsnaz 6 https://resh.edu.ru/

OKOCUCTCMaA




YenoBek U OKpy Karomast

11 6 https://resh.edu.ru/
cpena
12 PesepBHOE BpeMst 8
OBILEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos
11/- Tema ypoka Bce Kourpos HpaxTuiec JlaTa uzy4yeHus JUIEKTPOHHbIC WHPPOBLIC
I o HbIE KHe o0pa3oBaTeIbHbIE PECYPChI
padoThI padoThI
buonorus xak https://resh.edu.ru/subject/lesson/3827/main/
KOMIUIEKCHAs 118944/
HayKa M KaK 4acTh 1 CeHTs0pb https://inep.sfedu.ru/wp-
COBPEMEHHOTO content/uploads/ehamt/learn/nano-
o01iecTBa biology/lek 1.pdf
YKHBLE CHCTEMLL https://inep.sfedu.ru/wp-
. 1 CeHTs0pb content/uploads/ehamt/learn/nano-
U UX CBOMCTBa .
biology/lek 1.pdf
YpoBHeBas https://inep.sfedu.ru/wp-
OpTraHU3aIHs 1 CeHTs0pb content/uploads/ehamt/learn/nano-
JKUBBIX CHCTEM biology/lek 8.pdf
Uctopus
;:KEZ::II: II;IJ'ICTKI/I 1 CentsiG https://studarium.ru/article/118?ysclid=m113
Y ' pb bfpdsi878622902
Knerounas
TEOPHSI
MeTomasl
MOJIEKYJIAPHON U
KJIETOYHOH
%H(:Iﬁgfi’cmﬂ https://inep.sfedu.ru/wp-
P 1 0.5 CeHTs0pb content/uploads/ehamt/learn/nano-
patora biology/lek 2.pdf
«3yuenune -
METOJIOB
KJIETOYHOH

OHOJIOrUH




(xpomarorpadus,

anekTpodopes,
muddepeHIranbH
oe
HeHTpudyrupoBaH
ue, [11{P)»
XuMu4eckuit https://resh.edu.ru/subject/lesson/5397/main/
6 CeHts6pb
COCTaB KJIETKH. 283874/
E/émfcli aBJ;BII:;éiKH https://inep.sfedu.ru/wp-
7 Hl ’ CeHnts0pb content/uploads/ehamt/learn/nano-
ux Ouojoruyeckas .
biology/lek 3.pdf
pOIb
Opranuueckue
BEILECTBA KJICTKH
— OenKH. . .
https://resh.edu.ru/subject/lesson/5397/main/
JlaGopatopHas
aGoTa 283874/
8 5 OBHADYIKEHHE 0.5 CeHTs0pb https://inep.sfedu.ru/wp-
by content/uploads/ehamt/learn/nano-
0eNKoB ¢ )
biology/lek 4.pdf
MIOMOIIBIO
Ka4eCTBEHHBIX
peaxkuuiy
https://resh.edu.ru/subject/lesson/3840/start/1
CBoiicTBa, 63096/
9 KJaccuuKkanus u CenTs0pb https://inep.sfedu.ru/wp-
GyHKIMHN OeIKOB content/uploads/ehamt/learn/nano-
biology/lek 5.pdf
Opranunueckue
10 BEII[ECTBA KJIETKU- Centsatph https://resh.edu.ru/subject/lesson/5397/main/
YTIEBOJBI U 283874/
JIMITUJIBI
1 CrapToBbIit Cenrsbpb https://resh.edu.ru/subject/lesson/5397/main/

MOHHUTOPHHI

283874/




HyxiennoBbie
kuciotsl. JIHK u
PHK.

JlaGopatopHas https://www.resh.edu.ru/subject/lesson/3840/
paborta
«Hccnenoanue conquct/ 163095/
12 HYKJICHHOBbIX 0.5 CeHts10pb https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
KHUCTIOT .
’ biology/lek 6.pdf
BBIJICTICHHBIX W3
KIIETOK
Pa3TUYHBIX
OpPTaHU3MOBY
Crpoenue u
dysakun ATO. https://inep.sfedu.ru/wp-
13 Hpyrue OKTs10pB content/uploads/ehamt/learn/nano-
HyKJIeo3uaTpudoc biology/lek 7.pdf
datel (HTD)
CeKkBEeHHpPOBaHUE https://onlineclass.space/%D0%BC%D0%B0
JIHK. Metomst %D1%82%D0%B5%D1%80%D0%B8%D0
14 T€HOMHUKH, OxkTa0pb %B0%D0%BB/%D0%B1%D0%B8%D0%B
TPAHCKPUIITOMUKHU E%D0%BB%D0%BE%D0%B3%D0%B8&8%
, IPOTEOMUKHU D1%8F/50/
Metonanl
CTPYKTYpPHOM
15 g%%%?;gﬁﬁe o OxTs10pB https://fissi.ru/dna-sequencing/
XUMHYECKOMY
COCTaBY KJICTKH.
Turmbl KIETOK.
16 [IpokapuoTtrnuecka OxTa0pb https://teach-in.ru/lecture/04-08-Aseev
s KJIETKA
Crpoenue https://inep.sfedu.ru/wp-
17 3y£apnomqec1<0171 0.5 OxTope corI:tent/upIioads/ ehamt?learn/nano-




KJIETKH.
[IpakTrueckas
paborta
«3yyenune
CBOMCTB
KJIETOYHOH
MeMOpaHb»

biology/lek 9.pdf

18

IToBepxHOCTHBIN
anmnapar KJIeTKH

OxTa0pb

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
biology/lek 9.pdf

19

OnHOMEMOpaHHBI
€ OpPraHOM IbI
KJIETKU.
[IpakTnueckas
pabora
«3yuenue
JIBUKCHHS
UTOIJIa3MbI B
pacTUTEIbHBIX
KJIIETKaX»

0.5

OxTa0pb

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
biology/lek 9.pdf

20

[TonyaBTOHOMHBIE
OpraHOUbI
KJIETKH:
MUTOXOHJPHH,
IJIaCTUBI.
JlaGopatopHas
paborta
«HccnenoBanne
I1a3MOJIn3a U
Jeria3Mon3a B
pacTUTEIbHBIX
KJIETKaX».
NucTpykTax no
Tb

0.5

OxTa0pb

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
biology/lek 9.pdf




21

Hemem0OpanHsbie
OpraHoubl
KJIETKU

OxTa0pb

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
biology/lek 9.pdf

22

CrpoeHnue u
byHKIMHA sipa

OxTs16pB

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

23

CpaBHutenbHas
XapaKTepUCTHKA
KJIETOK 9yKapHOT.
JlaboparopHas
paborta
«3yyenune
CTPOCHHUS KJIETOK
Ppa3IUYHbIX
OpPTaHHU3MOB).

HNHuctpykTax no
Tb

0.5

OxT0pb

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-
biology/lek 9.pdf

24

Accumunamnus u
JACCUMUISALIAS —
JIBE CTOPOHBI
MeTaboau3Ma.
Tunel oOMeHa
BCIICCTB.
JlaGopaTopHas
pabota
«3yuenue
KaTaJIMTHIECKOM
AKTHBHOCTH
depMeHTOB (Ha
IpUMEPE aMIIIa3bI
WM KaTanaszbl)y.

NucTpyKTax no
Th

OxTa0pb

https://studarium.ru/article/123
https://resh.edu.ru/subject/lesson/3917/main/
46781/

25

DepMEHTaTUBHBIN
XapakTep peaxkuuid

0.5

Hos6pn

https://studarium.ru/article/123




KJIETOYHOTO
MeTaboar3Ma.
JlaboparopHas
pabota
«3yuenune
(bepMeHTaTUBHOTO
pacIenaeHus
NEPOKCHIA
BOJIOpOJia B
pPACTUTENbHBIX U
KUBOTHBIX
KJIETKAX».
HNHucTpykTax no
Tb

benkn-
AKTUBATOPBI U

https://bio.sfu-

26 6 Hosi6pb kras.ru/files/1860 Konspekt lekcii Biohimi
CIIKH-
UHTUOUTOPBI ya.pdf
ABTOTpO(HBIH https://bio.sfu-
27 THTT 0OMEHa Hos6pn kras.ru/files/1860 Konspekt lekcii Biohimi
BEIIICCTB ya.pdf
28 doTocuHTE3 Hos6pb https://studarium.ru/article/124
XeMOCHHTE3.
JlaboparopHas
pabota
29 «CpaBHeHHe 0.5 Hos6pn https://studarium.ru/article/124
IpOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»
Anaspodurie https://bio.sfu-
30 | OpraHmsMbl Bujl Hos6pb kras.ru/files/1860 Konspekt lekcii Biohimi
OpOKEeHUSI. - - -

JlaGopartopHas

ya.pdf




pabota

«CpaBHeHMe
IPOIIECCOB
OpoXKeHUs U
JIBIXaHHUS
AdpoOHBIE
OpTaHU3MBI. https://bio.sfu-
31 Oransl Hos6pp kras.ru/files/1860 Konspekt lekcii Biohimi
SHEPTEeTUYECKOTO ya.pdf
oOMeHa
OHeprus
MeMOpaHHOTO
rpajueHTa https://bio.sfu-
32 npoTtoHoB. CHHTE3 Hos6pn kras.ru/files/1860 Konspekt lekcii Biohimi
AT®: pabora ya.pdf
npoToHHOU AT®D-
CHUHTA3bl
Peakmun https://inep.sfedu.ru/wp-
33 MaTPUIHOTO Hos6pn content/uploads/ehamt/learn/nano-
CHUHTE3a biology/lek 6.pdf
Tpanckpunms — https://inep.sfedu.ru/wp-
34 MaTPUYHBIN Jexabpp content/uploads/ehamt/learn/nano-
cunte3 PHK biology/lek 6.pdf
Tpanchswms u cé https://inep.sfedu.ru/wp-
35 - JHexabpp content/uploads/ehamt/learn/nano-
biology/lek 6.pdf
Komuposanue https://inep.sfedu.ru/wp-
36 AMIHOKICIIOT. HexaOpb content/uploads/ehamt/learn/nano-
Pox, pubocom s biology/lek 6.pdf
OuocuHTe3e Oenka -
27 ?elf;a;:_f/aum Tlexabps http://library.bashgmu.ru/elibdoc/elib593.pdf

MPOKAPHOT U

?ysclid=m112bcx326967550237




9YKapHOT

38

MonexynsipHbie
MeXaHU3MBbI
9KCIPECCUH F'E€HOB
y 3YKapuoT

Jlexabpp

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

39

Bupycel —
BHEKJICTOUHBIC
(bOpPMBI KUZHH H
0o0JMraTHbIC
napasuThl.
[IpakTrueckas
paborta
«Co3nanue
MOJIETIH BUpYyCa»

0.5

JlexaOpb

https://resh.edu.ru/

40

Bupychsie
3a00JIeBaHUS
JeJoBeKa,
JKMBOTHBIX,
pacTeHui.
Hanorexnonoruu
B OMoJIOTHH U
MEIUIIHHE

JlexaOpb

https://resh.edu.ru/

41

O06o6mieHne 10
teme "[Iporecchr
KHU3HENEATENHHOC
TH KIeTKH"

Hexabpb

https://bio-ege.sdamgia.ru/?redir=1

42

[IpomexyTouHbIN
MOHUTOPHHT
(KoHTpOJIbHAS
pabota) B
dopmate ET'D

Jexabpp

https://bio-ege.sdamgia.ru/?redir=1

43

JKM3HEHHBIN [TUKIT
KJIETKH .

HexaOpb

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237




Martpuunsiii
cunre3 JIHK

44

XPpOMOCOMBI.
JlaboparopHas
pabora
«3yyenune
XpOMOCOM Ha
TOTOBBIX
MUKpoIIpenaparax
». NHCTpyKTax 1o
Tb

0.5

JlexaOpb

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

45

Jlenenue KieTKu
— MHTO3

Jlexabpp

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

46

Turmbl KIETOK.
Kapuokunes u
[IUTOKUHE3.
JlaGopaTopHas
pabora
«Habmronenune
MHUTO3a B KJIETKaX
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpoIpenapaTax
». UHCTpyKTaX
no Th

0.5

SHBapp

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

47

Perynsiums
JKU3HEHHOT'O
[IUKJIA KJIETOK

SHBaph

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

48

Opranusm Kax
€IMHOE 11eJI0e

SuBapp

https://resh.edu.ru/

49

TkaHu pacTeHuHil.
JlaboparopHas
pabora

0.5

SHBapp

https://resh.edu.ru/




«3yuenune
TKaHEen
pacTeHun».
HNuctpykTax no
Tb

50

TkaHM >KUBOTHBIX
Y YeJIOBEKa.
JlaboparopHas
pabora
«3y4yenune
TKaHEU
YKUBOTHBIX).
HMuctpykTax no
Tb

0.5

SuBapp

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-

biology/lek 10.pdf

https://inep.sfedu.ru/wp-
content/uploads/ehamt/learn/nano-

biology/lek 11.pdf

51

Oprassl.
Cucremsl
OpTraHoB.
JlaGopaTopHas
paborta
«3yuenue
OpraHoB
I[BETKOBOTO
pacTeHus»

0.5

SIuBapp

https://resh.edu.ru/

52

Ornopa tena
OpPTraHU3MOB

SHBaph

https://resh.edu.ru/

53

JBrxenue
OpraHu3MOB

SuBapp

https://resh.edu.ru/

54

IIutanue
OpraHu3MOB

SluBapb

https://resh.edu.ru/

55

ITnTanne
ITO3BOHOYHBIX
JKUBOTHBIX.
[TumeBapuTenpHa

®deBpanb

https://resh.edu.ru/




g CHCTEMaA
YCJI0BCKA

56

JIpIxaHue
OpraHu3MOB

®deBpalib

https://resh.edu.ru/

57

Hprxanue
MO3BOHOYHBIX
JKUBOTHBIX U
YyeJI0BeKa

deBpanb

https://resh.edu.ru/

58

Tpaucnopt
BEILECTB Y
OpraHHU3MOB

®despanb

https://resh.edu.ru/

59

KposenocHas
cucremMa
MO3BOHOYHBIX
JKHUBOTHBIX N
yeJioBeKa

®deBpaiib

https://resh.edu.ru/

60

Brinenenue y
OpraHu3MoOB

despaib

https://resh.edu.ru/

61

3amura y
OpraHU3MOB

®deBpalib

https://resh.edu.ru/

62

NmMmmynnas
CHUCTEMA YEJIOBEKA

deBpaiib

https://resh.edu.ru/

63

Pa3znpaxxumocTs u
peryJsanus y
OpPraHU3MOB.
I'ymopansHas
peryisinys u
SHIOKPUHHAs
cucrema
JKUBOTHBIX U
4eJI0BEKa

®deBpalib

https://resh.edu.ru/

64

KonTtponbsHas
paboTa mo Teme

despaib

https://resh.edu.ru/




"CtpoeHue u
IIPOLIECCHI
KHU3HEESITEIbHOC
TH OpraHu3mMoB"

65

DopMmbI
Pa3MHOXEHHUS
OpraHu3MOB

despanb

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

66

ITonosoe
pa3MHOKEHHUE

®deBpanb

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

67

Meiios

Mapt

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

68

["ameTorenes.
OO6pazoBanue u
pasBuTHE
MIOJIOBBIX KJIETOK.
JlaGopaTopHas
pabota
«3yuenue
CTpOCHUS
TIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenapaTax
». MHCTpYyKTa) MO
Th

0.5

Maprt

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

69

NuauBunyansHoe
pa3BUTHE
OPraHU3MOB —
OHTOTEHE3

Maprt

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

70

KonTposnbnas
pabora o
Pa3MHOKEHHUIO

Mapr

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

71

Poct u pazBurtue
YKUBOTHBIX.

0.5

Maprt

https://resh.edu.ru/




JlaBopatopHas
pabota
«Br1siBICHUE
PU3HAKOB
CXOJICTBA
3apoJbllIeh
MIO3BOHOYHBIX
KUBOTHBIX)»

72

Pazmuoxenue u
pa3BuTHE
pacTeHui.
JlaboparopHas
pabora
«CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIINX
pacTEHUI

0.5

Maprt

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

73

Hcropus
CTAHOBJICHUS U
pa3BUTHS
TeHETUKHU KaK
HayKHu

Mapr

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

74

OcHOBHbIE
MOHATHUSA U
CUMBOJIBI
TeHETHUKH.
JlaGopatopHas
paborta
«/Ipo3oduna kax
00BEeKT
TeHETUYECKUX
HUCCIIEJOBaHUN»

0.5

Mapt

http://library.bashgmu.ru/elibdoc/elib593.pdf
?ysclid=m112bcx326967550237

75

3aKOHOMEPHOCTH

0.5

Maprt

https://studarium.ru/article/126




HaCJICTOBAHHUS
NPU3HAKOB.
Mounorubpuanoe
CKpelI1BaHHE.
[IpakTrueckas
pabota "U3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO
CKpCIBAHHS y
npo3ohuis”

76

Hurosnornyeckue
OCHOBBI
MOHOTHOPHIHOTO
CKpEILMBaHMs

Mapr

https://studarium.ru/article/126

77

AHanu3upytoiee
CKpELIMBaHHUE.
Henonnoe
JIOMUHUPOBAHUE

Maprt

https://studarium.ru/article/126

78

Jurndpuanoe
CKpCIIUBaHHE.

Mapr

https://studarium.ru/article/126

79

Ilutonoruyeckue
OCHOBBI
JTUTUOPUIHOTO
CKpEIIUBAHHUS .
IIpakTrueckas
paborta
«3yyenune
pe3yabTaToOB
JTUTUOPUIHOTO
CKpEIIUBaHUS Y
TPO30(UITBD)

0,5

Arnpens

https://studarium.ru/article/126

80

CreruieHHOoe
HaCJIEIOBAHUE

Anpenb

https://studarium.ru/article/127




MIPU3HAKOB.
XpoMOcoOMHas
TEOpHs
HACJIEJCTBEHHOCT
H.

81

Kontponbnas
pabora 1o
PEIICHHIO
TeHETHYECKUX
3a/1a4y

Arnpenb

https://studarium.ru/article/127

82

I'e”eTunka momna

Arnpenb

https://studarium.ru/article/127

&3

TI'enoTun xak
IIeJIOCTHAs
CHCTEMA.
I'eneTmueckmii
KOHTPOJIb
pa3BUTHS
pacTeHui,
JKUBOTHBIX B
YJeJIoBeKa

Armpenb

https://studarium.ru/article/128

84

Pemenue 3amau Ha
B3aNMOJICHCTBHE
T'€HOB

Arnpens

https://bio-ege.sdamgia.ru/?redir=1

85

H3meHunBoCTH
IIPU3HAKOB. Buel
U3MEHYHUBOCTH.
MonudukaiioHH
as U3BMEHYHMBOCTD

Anpenb

https://studarium.ru/article/129

86

Bapuanuonnsiii
pan u
BapuallMOHHAas
KpUBasi.
JlaGopaTopHas

0.5

Anpenb

https://studarium.ru/article/129




pabota
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOIU(DUKAITIOHHO
1 U3MEHYMBOCTH.
[Toctpoenue
BAPHUAILMOHHOTO
psna u
BAapUALMOHHOMN
KpHUBOI»

87

I'enoTunuueckas
M3MEHYUBOCTD.
KomMOunatusHas
M3MEHYHUBOCTD

Arpenb

https://studarium.ru/article/129

88

MyTranuonHnas
U3MEHYUBOCTb.
3aKOHOMEPHOCTHU
MYTalMOHHOTO
nporecca.
[IpakTnueckas
pabora «MyTtauun
y 1po30¢uisl (Ha
TOTOBBIX
MUKpoIIpenaparTax
)». UHCTpyKTaX
no Th

0.5

Arnpens

https://studarium.ru/article/129

89

I'enernka
YyeJIOBEKa.
[IpakTnueckas
pabota
«CocraBneHue u
aHaJIn3
POIOCIOBHOI

0,5

Armpenp

https://studarium.ru/article/142

90

KoHntposbHas

0,5

Arnpenp

https://studarium.ru/article/142




pabora mo
pEIIeHUIO 33124

91

MeTtonrnl
MEIUITMHCKON
TeHETHKHU.
(Bcepoccuiickas
MpOBEpPOYHAs
pabora)

Maii

https://studarium.ru/article/142

92

Metonanl
MeEIUIMHCKON
T€HETHUKU.

Mait

https://bio-ege.sdamgia.ru/?redir=1

93

3HayeHue
MEIUIIMHCKOMN
IE€HETHKH B
PEIOTBPAIICHUH
U J€YEHUH
FeHETHYECKUX
3a0071e€BaHNi
yeJoBeKa

Maii

https://bio-ege.sdamgia.ru/?redir=1

94

OcHOBHBIE
HOHSITHS
CEJIEKLINN.
JlaGopatopHas
paborta
«3yyenune
COpPTOB
KYJbTYPHBIX
pacTeHni 1 Opox
JIOMAITHUX
KUBOTHBIX»

0.5

Mait

https://studarium.ru/article/143

95

MeTtonasl

0.5

Maii

https://studarium.ru/article/143




CEJIEKIIMOHHOMN
paboThI.
JlaboparopHas
pabota
«3yuenune
METOJI0B
CEJIEKIINH
pacTeHuN»
Joctmxenus
CEJIEKIINH
pacTeHui u
KUBOTHBIX.

96

Hrorossiii
MOHHTOPHHT
(KOHTpOJIBHAS
pabora)

Mait

https://studarium.ru/article/143

97

CoxpaHeHnue,
U3y4YEeHUE U
UCIIOJIb30BaHUE
TEHETUYECKUX

pecypcos.

Maii

https://studarium.ru/article/143

98

CoxpaHeHnue,
A3Y4YEHUE U
UCIIOJIb30BaHUE
TC€HCTUYCCKUX

peCypcoB.

Mai

https://studarium.ru/article/143

99

buorexnomorus
KaK HayKa u
oTpacib
IIPOU3BOJICTBA.
[IpakTnueckas
pabota
«3yuenune

0,5

Mait

https://resh.edu.ru/subject/lesson/3939/main/
105169/




00BEKTOB
OHOTEXHOJIOT AN

100

XpOoMOCOMHas 1
reHHas
VH)KCHEPUS

Maii

https://resh.edu.ru/subject/lesson/3939/main/
105169/

101

Menunuackue
OHOTEXHOJIIOTHHA

Mai

102

Pe3epBHbIii ypOK.

[ToBTOpEHME,
000011EHNE,
CHCTeMaTH3aIlUs
3HAHUM

Maii

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

13.5




11 KITACC

No KoanuecTBo yacos
n/ | Tema ypoka KoHTpoabH [IpakTHyeckn [aTa usydyenus JJICKTPOHHBIC HPPOBLIC
P Bcero OHTPOT pa cckne y o0pa3oBaTe/bHbIE PeCypPChl
n bIe padoThI padoThI
DBOIOIIMOHHAS https://kpfu.ru/staff files/F 1864895115/Kra
1 teopus Y. 1 CeHts10pb t kurs lekc po evolyucionnomu ucheniyu.
JapBuna pdf
Jpmicyme https://kpfu.ru/staff files/F_1864895115/Kra
CHUTBI DBOJTFOIHH . .
2 1 Cents6pb t kurs lekc po evolyucionnomu ucheniyu.
BUA0B 1o Y.
pdf
HapBuny
boprba 3a
CYTIECTBOBANHE https://kpfu.ru/staff files/F_1864895115/Kra
, €CTECTBEHHBIN — = .
3 . 1 Centsi0pb t kurs lekc po evolyucionnomu ucheniyu.
HUCKYCCTBEHHBII pdf
otbop
Popmnposatiite https://kpfu.ru/staff files/F_1864895115/Kra
CHHTETHYECKOM — = .
4 1 CeHTs0pb t kurs lekc po_evolyucionnomu ucheniyu.
TECOPHUH 9
SBOIIOIUH p
Drarnbl
9BOJIFOIIMOHHOT
0 TpoIiecca: https://kpfu.ru/staff files/F 1864895115/Kra
5 MHUKPOIBOJIOIU 1 CeHTs0pb t kurs lekc po evolyucionnomu ucheniyu.
AU pdf
MaKpOIBOJFOIH
st
Homysums — hitps:/kpfu.ru/staff files/F 1864895115/Kra
JJIeMEHTapHast — - .
6 1 CeHnts6pb t kurs lekc po evolyucionnomu ucheniyu.
eIMHUIIA df
IBOJIIOIMH P




3aKoH

TCHETUYECKOTO
paBHOBECHS
Jx. Xapau, B.
Baitn6epra. https://kpfu.ru/staff files/F 1864895115/Kra
7 JlaboparopHas 0.5 CeHTs0pb t kurs lekc po evolyucionnomu ucheniyu.
pabora pdf
«BrisiBieHne
HU3MEHYHUBOCTH
y ocobeit
OJTHOTO BHJIa»
DnemMeHTapHbIe
(hakTOopBI
e https://kpfu.ru/staff files/F_1864895115/Kra
8 bopexr Cents6pb t kurs lekc po evolyucionnomu ucheniyu.
OCHOBATEJISL. df
Dddekr p
OyTBUIOYHOTO
TOPJIBIIIKA.
. https://kpfu.ru/staff files/F 1864895115/Kra
CrapToBblit . .
9 CeHTs0pb t kurs lekc po_evolyucionnomu ucheniyu.
MOHHUTOPHHT
pdf
Murpanuu.
Mot https://kpfu.ru/staff files/F_1864895115/Kra
TIOITYJISIIUH: — = .
10 CeHTs0pb t kurs lekc po_evolyucionnomu ucheniyu.
reorpaduueckas pdf
Ouonoruyeckast
EcrecTBeHHbII
otbop — https://kpfu.ru/staff files/F 1864895115/Kra
11 HaTPaBIISIOMNN CeHTs0pb t kurs lekc po_evolyucionnomu ucheniyu.
¢baktop pdf

OBOJOIHNH




12

ITonoBoii oTO6Op

CeHTs0pb

https://kpfu.ru/staff files/F 1864895115/Kra
t kurs lekc po_evolyucionnomu ucheniyu.
pdf

13

[IpucnocoGrnen
HOCTh
OpPraHU3MOB Kak
pe3yabTar
MHUKPO3BOIIOLU
u.
JlaGoparopHas
paborta
«3yuenue
apoMop$h030B U
MM0aIaNTaAI
y pacTeHui u
KUBOTHBIX)»

0.5

OxTs6pb

https://kpfu.ru/staff files/F _1864895115/Kra
t kurs lekc po_evolyucionnomu ucheniyu.
pdf

14

IIpumepsr
MPUCTIOCOOIEHU
iy
OpPTraHU3MOB:
Mopdororuaeck
ue,
¢bu3nonornuecK
ue,
OMOXVMHYECKUE
)
MOBEICHUECKUE.
JlaGopaTopHas
paborta
«IIpucnocobeH
WSl OPTaHU3MOB
U UX
OTHOCHUTEIbHAS
1esaecoo0pa3Ho

0.5

OxTsa6pb

https://kpfu.ru/staff files/F 1864895115/Kra
t kurs lekc po_evolyucionnomu_ucheniyu.
pdf




CTb»

Bun, ero

KPUTEPUH U

CTPYKTYpa.

JlaGopaTopHas https://kpfu.ru/staff files/F _1864895115/Kra
15 pabota 0.5 OKTs0pb t kurs lekc po_evolyucionnomu ucheniyu.

«CpaBHeHuUe pdf

BHUJIOB TI0

MOP(OJIOTHIECK

OMY KPUTEPHIO»

CrpyKrypa https://kpfu.ru/staff files/F 1864895115/Kra
16 OxkTs10pb t kurs lekc po evolyucionnomu ucheniyu.

BHIA

pdf

BunoobpazoBan

re KaK https://kpfu.ru/staff files/F 1864895115/Kra
17 pe3ynbTar OKTs0pb t kurs lekc po_evolyucionnomu ucheniyu.

MHKPOIBOJIOIN pdf

u

CBs3b

MHUKPOIBOJIOIN https://kpfu.ru/staff files/F 1864895115/Kra
18 uu OxTs0pb t kurs lekc po_evolyucionnomu ucheniyu.

AMUIEMUOJIOTUH pdf

Makpossonronu

- https://kpfu.ru/staff files/F_1864895115/Kra
19 Haneonronori OxTa6pb t kurs lekc po evolyucionnomu ucheniyu.

€CKHE METO/IBI df

U3yYCHUS P

IBOJTIOIIHH

Buoreorpaduue https://kpfu.ru/staff files/F 1864895115/Kra
20 CIHE MCTOIET OxkTs16pB t kurs lekc po eV(;lyucion_nomu ucheniyu.

H3yYeHUS —e - -

3BOJIFOIIUH

pdf




DOMbOpuonoruyec
KHe 1

CpPaBHUTEJIBHO- https://kpfu.ru/staff files/F 1864895115/Kra
21 Mopdororuaeck OxTs6pb t kurs lekc po evolyucionnomu ucheniyu.

W€ METOIEI pdf

U3yYCHUS

IBOJIIOIIHH

MonexkyspHo-

TCHETHYCCKUE,

OuoxmmurIcCKHe https:/kpfiLru/staff files/F 1864895115/Kra
22 1 OxTs6pb t kurs lekc po_evolyucionnomu ucheniyu.

MaTeMaTHICCKH p daf —Po_evolyu - yu

€ METO/IbI p

H3yYCHUS

IBOJIIOIMH

OO0mue https://kpfu.ru/staff files/F 1864895115/Kra
23 3aKOHOMEPHOCT OxKTs0pb t kurs lekc po_evolyucionnomu ucheniyu.

Y DBOJTIOIUH. pdf

AnantuBHas

paauanus. https://kpfu.ru/staff files/F 1864895115/Kra
24 HepaBaomepHoc OxkTs16pB t kurs lekc po evolyucionnomu ucheniyu.

Th TEMIIOB pdf

IBOJIIOIIH

ge?xi)e(i']'lll\iiigcion htps://bio- : .
25 MAKPOOBOTIOLL Hos6pn ege.sdamgia.ru/prob_catalog?ysclid=m114ji

q nh6m602083253

JloHayuHbIe

MIPEICTaBICHUS
26 O 3apOAICHITH Hos6pn https://antropogenez.ru/zveno/

KU3HMU.
Hayunsie
TUIIOTE3BI




HpOI/ICXO)KI[CHI/I
s )KU3HU Ha
3emite

27

OcHOBHBIE
JTaIlbI
HEOPTraHU4eCKO
¥ 3BOJIIOIINN

Hos6pn

https://antropogenez.ru/zveno/

28

T'unore3nl
3apOKACHUS
KU3HU

Hosi6pb

https://antropogenez.ru/zveno/

29

Uctopus 3emiu
U METOJIbI €€
W3YyYEHHUS.
JIaGoparopHas
paborta
«M3yuenue u
OTHcCaHue
HCKOTIaeMBIX
OCTaTKOB
JPEBHUX
OpPraHU3MOB»

0.5

Hosi6pb

https://resh.edu.ru/subject/lesson/3874/main/
301098/

30

HagansHbie
3TaIlbl
OpraHNu4eCcKOu
ABOJIOLMU

Hos6pn

https://resh.edu.ru/subject/lesson/3874/main/
301098/

31

OBOJTIOLIMS
JYKapHOT

Hos6pn

https://resh.edu.ru/subject/lesson/3874/main/
301098/

32

OcHoOBHBIE
3TaIlbl
3BOJIIOLUHU
PacTUTEIBHOTO
MHpA.
[IpakTryeckas

0.5

Hos6ps

https://resh.edu.ru/subject/lesson/3874/main/
301098/




paborta
«3yuyenune
0COOEHHOCTEM
CTPOECHUS
pacTeHui
pa3HbIX
OTJICJIOBY

33

OcHOBHBIE
JTaIlbl
SBOJIIOIUN
’KHBOTHOT'O
MHUpa

Hosi6pp

https://resh.edu.ru/subject/lesson/3874/main/
301098/

34

DBOJIIOLIHS
KUBOTHBIX.
[IpakTnueckas
paborta
«3yuenue
0COOEHHOCTEH
CTPOCHHUS
MTO3BOHOYHBIX
KUBOTHBIX)

0.5

JlexaOpb

https://resh.edu.ru/subject/lesson/3874/main/
301098/

35

Passurue
AKHU3HU Ha
3emiie 110 Apam
U Iiepuojam

Hexalpn

https://resh.edu.ru/subject/lesson/3874/main/
301098/

36

MaccoBrle
BBIMUpPAHUS —
JKOJIOTHYECKHUE
KPU3HUCHI
MPOIIIJIOTO

Jexabpn

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

37

CoBpeMeHHbIT
JKOJIOTUUECKUN
KpH3HC, €r0

JlexaOpb

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/




0COOEHHOCTH

38

CoBpemMeHHast
cucreMa
OpPraHHYECKOTO
TPOIILIIOTO

Jlexabpb

https://resh.edu.ru/

39

OCHOBHEBIE
CHCTEMAaTHYECK
W€ TPYIIIbI
OpraHu3MOB

JlexaOpb

https://resh.edu.ru/

40

KoHntposbHas
10 TEOpUU
9BOJIIOLUH

Jlexabpn

https://antropogenez.ru/zveno/

41

AHTponosorus
— HayKa o
YEJI0BEKE
PasBurtue
MPEICTABICHUN
0
IIPOUCXOXKIECHU
U 4eJIOBEKa

Jexalpb

https://antropogenez.ru/zveno/

42

Mecro
YeJI0BEeKa B
CUCTEME
OpPraHUYECKOT O
Mupa.
JIaGoparopHas
paborta
«3yuyenune
0COOEHHOCTEM
CTPOEHUS
CKeJeTa
YeJIOBEKa,
CBSI3aHHBIX C

0.5

Jexalpb

https://antropogenez.ru/zveno/




IPpAMOXOXKIACHA
CM»

43

JBrxkyiue
CUJIBI
aHTPOIOreHE3a

JHexalpb

https://antropogenez.ru/zveno/

44

CooTHoOIIEeHNE
OMOJIOTHYECKUX
M COLMAJIBHBIX
(bakxTopoB B
AHTPOIIOTCHE3e

Jlexabpb

https://antropogenez.ru/zveno/

45

OcCHOBHEIE
craanuu
AHTPOIIOTeHE3a

JlexaOpb

https://antropogenez.ru/zveno/

46

ITaneoreneTnka
)41
aJIeOreHOMHUKA

SuBapn

https://antropogenez.ru/zveno/

47

OBOITIOLMS
COBPEMEHHOTO
YyeoBeKa

SHBaph

https://antropogenez.ru/zveno/

48

MeKIUCITUTIIN
HapHbIE METOIbI
AHTPONOJIOTHUH .
YenoBeueckue
pachlL.
IIpakTueckas
paborta
«3yuenue
9KOJIOTHYECKUX
ajarnranui
YEIIOBCKAY

0.5

SHBaph

https://antropogenez.ru/zveno/

49

[IpomexyTOUYHBI
i MOHUTOPUHT B
dopmate ET'D

SluBapb

https://4ege.ru/trening-biologiya/69003-10-
variantov-ege-po-biologii.html




50

[IpomexyTOUHBI
I MOHUTOPHUHT B
¢dopmare EI'D

SHBaph

https://4ege.ru/trening-biologiya/69003-10-
variantov-ege-po-biologii.html

51

3apoxaeHue u
pa3BuTHE
9KOJIOTHUH.
Metonsl
9KOJIOTHUH.
JlaGopaTopHas
paborta
«3yuenue
METO/IOB
3KOJIOTUYECKUX
HCCIIE0BaHUN

0.5

SHBaph

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

52

3HaucHUE
9KOJIOTHYECKUX
3HAHUU 119
JeoBeKa

SuBapp

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

53

OKOJIOTHYECKHE
(hakTopbI

SuBapp

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

54

AbGuotnyeckue
(daxTopsel. CBet
KaK
3KOJIOTUYECKHI
¢axrop.
JlaGopartopHas
pabota
«BoisiBICHHE
pUCIOCO0IeHN
1 OPraHU3MOB K
BIUSTHUIO
CBETa»

0.5

SuBapp

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

55

AOuoTnyeckue

0.5

deBpanb

https://resh.edu.ru/subject/lesson/5392/consp




(bakTopsbl.
Temneparypa
Kak
3KOJIOTHYECKUI
(bakTop.
JIaGoparopHas
paborta
«BblIsiBIEHUE
MIPUCTIOCOOIEHH
Y OPraHU3MOB K
BIIUSTHUIO
TEeMIIepaTypbI»

ect/8377/

56

AoOunoTnueckue
(baxTopsI.
BnaxxnocTs kak
9KOJIOTMYCCKUM
(hakTop.
JlaGoparopHas
paborta
«AHaTOMHYECK
e 0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOHTaHUD

0.5

deBpaiib

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

57

Cpensi
oOuTaHus
OpraHU3MOB

®deBpatib

https://studarium.ru/article/137

58

buosornueckue
PUTMBI

®DeBpanb

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

59

JKusuenurie

¢bopmbl
OPTraHU3MOB

deBpaiib

https://resh.edu.ru/subject/lesson/5392/consp
ect/8377/

60

buotuueckue

deBpanb

https://studarium.ru/article/138




(hakTopbl

61

3HayeHune
OMOTHYECKHUX
B3aHUMOJCHCTBU
U s
CYIIIECTBOBAHUS
OpraHU3MOB B
cpene oouTaHus

®eBpanb

https://studarium.ru/article/138

62

DKOJIOTUYECKHE
XapaKTePUCTHK
Y TIONYJISIHH

®deBpaiib

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m]114seykrl516783

63

OCHOBHBIE
MoKa3aTen
HOHYHHHHHZ
YHCJIEHHOCTD,
IJIOTHOCTD,
BO3pacTHas U
I10JI0Bast

CTPYKTypa

deBpanb

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

64

OcHOBHEBIE
oKa3aTeIifi
HOHYHHHHHZ
POXK1a€MOCTb,
IIPUPOCT, TEMII
pocrTa,
CMEPTHOCTBH,
MHTpaIuu

deBpalib

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

65

DKojornyeckas

CTPYKTYypa
IOIIYJIAIIUU.

deBpanb

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

66

JmHamMuka
MOIYJISALUU U €€
perysiuus.

®despanb

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783




KoHntponbHas
paboTta

67

Kpussie pocra
YHCIIEHHOCTH
HOITYJISILIVH.
Kpussre
BBDKMBAHMS

Mapt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

68

DKoJyioruyeckas
HUIIIA BUJIA.
JlaGopaTopHas
pabota
«IIpucnocobiieH
U CEMSTH
pacTeHui K
PacCesICHUIO»

0.5

Mapt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

69

Bun xak
cucTeMa
MOMYJISIITAN

Maprt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

70

3aKOHOMEPHOCT
W IOBEJICHUS U
MUTpaLil
JKHBOTHBIX

Mapr

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

71

Coo01recTBo
OpPraHU3MOB —
OMoIIEHO3

Mapt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

72

DKocucTema
KaK OTKpBITas
cucrema.
KonTposnbhas
paborta

Maprt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

73

Kpyrosopor
BEIIECTB U
IIOTOK HEPTUU

Maprt

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783




B OKOCHUCTEMC

74 ggs;i}i:fn Mapr http://elar.uspu.m/bitstreanﬂuspu/ 5923/1/uch
00151.pdf?ysclid=m114seykrl516783
9KOCHCTEMBI

75 DKOJIOTHYECKHE Mapr http://elar.uspu.ru/bitstream/uspu/5923/1/uch
TTHPaAMU/IBI 00151.pdf?ysclid=m114seykrl516783

76 10/5(1:466522?;— Mapr http://elar.uspu.ru/bitstream/uspu/5923/1/uch

00151.pdf?ysclid=m114seykrl516783
CYKIIECCUH
[Ipupoansie
9KOCHUCTEMBI.
77 f;%CEC;:rH Mapr http://elar.uspu.ru/bitstream/uspu/5923/1/uch
' 00151.pdf?ysclid=m114seykrl516783
DKOCHUCTEMBI
MOpeH 1
OKCaHOB
[IpupoaHbie
KOCHUCTEMBI.

73 DKOCHUCTEMBI Mapr http://elar.uspu.ru/bitstream/uspu/5923/1/uch
TYHJp, JIECOB, 00151.pdf?ysclid=m114seykrl516783
CTEIICH,

MyCThIHb

79 AHTPOTIOTEHHBI Anpens http://elar.uspu.ru/bitstream/uspu/5923/1/uch
€ 9KOCHUCTEMBI 00151.pdf?ysclid=m114seykrl516783
Ypboskocucrem
BI.

[IpakTnueckas
paborta http://elar.uspu.ru/bitstream/uspu/5923/1/uch

801 (Msyuenne 0.5 Anpens 00151.pdfysclid=m1 14seykrl516783
OIMCaHHE
ypO0O3KOCHUCTEM
bI»

81 O06001m1eHue 1o Arnpens http://elar.uspu.ru/bitstream/uspu/5923/1/uch




TeMe
"3aKkOHOMEpHOC
TH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMO/ICHICTBU
1 OPraHu3MOB B
sKkocucremax"

00151.pdf?ysclid=m]114seykrl516783

82

MexaHn3MBbI
BO3JECHCTBUS
3arpsi3HEHUHN
pa3HbIX TUIIOB
Ha
cybopranusmex
HOM,
OpraHu3MEHHOM
)
MOMYJISIUUOHHO
MU
3KOCUCTEMHOM
YPOBHSIX

Anpenb

http://elar.uspu.ru/bitstream/uspu/5923/1/uch
00151.pdf?ysclid=m114seykrl516783

83

buocdepa —
of1eruianeTapH
ast 000JI0YKa
3emJu.

Anpenb

https://studarium.ru/article/135

84

VYuenue B. .
Bepnanckoro o
ouocdepe

Anpenb

https://studarium.ru/article/135

85

3aKOHOMEPHOCT
)51
CYLLIECTBOBaHMS
o6uochepsl

Arnpenb

https://studarium.ru/article/135

86

Kpyrosopotsl

Arnpens

https://studarium.ru/article/135




BEILECTB U
OHOreOXUMHUYEC
KHE ITAKJIBI

87

30HaJIBHOCTh
ouochepsl.
OcHoBHbIE
OMOMBI CYIIIH

Anpenb

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

88

VY cTONYUBOCTD
Onocdepsl.

Arnpens

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

89

DKOJIOTUYECKUE
KPU3UCHI H UX
MIPUYHHBI

Anpenb

https://4ege.ru/trening-biologiya/69003-10-
variantov-ege-po-biologii.html

90

AHTpOIIOreHHOe
BO3JICHCTBUE Ha
pacTUTEbHBIN
H >KUBOTHBIHN
MHD

Mai

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

91

Oxpana
TIPUPOIBI

Maii

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

92

OcHoOBHBIE
MIPUHLUIIBI
YCTONYUBOIO
pa3BUTHUs
YeJI0BeUeCTBa U
MIPUPOJIBI

Mai

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

93

Pammmonansuoe
MIPUPOJIOTIONB30
BaHHE U
COXpaHCHUE
OMOJOrHYECKOT
0 pa3Hoo0pa3us
3emnn

Maii

http://lib.volpi.ru:57772/csp/lib/PDF/722949
723.pdf

94

O06001eHue 110




TEME
«Mukpo3BoJIIOL]

I/I;{”

O06001IeHuE 110
TEME

https://doc.fipi.ru/ege/analiticheskie-i-

95 «MaKkposBoIol Maii metodicheskie-

s materialy/2023/bi_mr 2023.pdf

Hrtorossiii https://doc.fipi.ru/ege/analiticheskie-i-
96 MOHHUTOPHHT B Mait metodicheskie-

¢dbopmate ET'D materialy/2023/bi_ mr 2023.pdf

O60061eHue 1o

TeMe . .. .

TTpoucxosKeH } https:/{doc.ﬁpl.m/ege/anahtlcheskle—l—
97 Je 1 DASBITHE Mait metodicheskie-

P materialy/2023/bi_mr 2023.pdf

KU3HH Ha

3emie»

Oo6o00uieHue o

TeMe https://doc.fipi.ru/ege/analiticheskie-i-
98 «IIpoucxoxaeH Mai metodicheskie-

Y€ YEeJIOBEKa — materialy/2023/bi_mr 2023.pdf

AHTPOTIOTEHE3)

Oo6o0uieHue no

TeMe

«OKoJorus — https://doc.fipi.ru/ege/analiticheskie-i-
99 HayKa o Mait metodicheskie-

B3aUMOOTHOLIE materialy/2023/bi_ mr 2023.pdf

HUSX

OpPTaHHU3MOB)

O60061eHue 1o

TeMe https://doc.fipi.ru/ege/analiticheskie-i-
10 . s :
0 «Opranusmsl u Mait metodicheskie-

cpena
oOuTaHu

materialy/2023/bi_mr 2023.pdf




O06001menue no
TeMe
«DKoJIorus
BHUIOB U

MO JIALIMI

Mai

https://doc.fipi.ru/ege/analiticheskie-i-
metodicheskie-
materialy/2023/bi mr 2023.pdf

O06001menue no
TEME
«buocdepa —
riaodanbHas
9KOCHUCTEMAY

Mai

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

7.5




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
TpeOOBaHUs o0pa3zoBaHus

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POIH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
eCTeCTBeHHOHaquOﬁ KapTUHBI MUpPaA, B IIO3HAHWH 3aKOHOB IPHUPOALI U
PCIICHUHN KU3HCHHO BAXXHBIX COINMAJIIBHO-OTUYCCKUX, DKOHOMHUYCCKUX,
AKOJIOTMYECKUX MPOOIIEM YeTIOBEUECTBa, a TAKXKE B PEIICHUN BOTIPOCOB
paloOHaIBHOTO MIPUPOIONOIB30BaHus, B POPMUPOBAHUN [IEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJEC POCCHICKUX H

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pPa3BUTHE OUOJIOTHH

Bnagenue cucremoll 3HaHMM 00 OCHOBHBIX MeETOJaxX Hay4YHOIO
MO3HAHUS, UCTIOIB3YEMBIX B OHMOJIOTMUYECKUX HCCIEIOBAHUIX JKHUBBIX
00BEKTOB UM DJKocHCTeM (ONHCaHUE, W3MEPEeHUe, NPOBEIACHHE
HaOMroZIcHUH); crocoO0aMu BBISBICHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUH B PUPOJE.

YMeHHUe BBIIBUTaTh THIIOTE3bI, MPOBEPITh MX SKCIEPUMEHTATHLHBIMH
cpenctBamu, (opMmynHpys 1eJdb HCCICIOBAaHUS, aHaJIN3UPOBAThH
MOJTyYEHHBIC PE3YJIbTAThI U JIETaTh BHIBOIBI.

BrisiBIeHHE 3aBUCHUMOCTH MEXIY HCCICIyeMBbIMH BEIIHYUHAMH,
00BsICHEHHE TIOJTYYEHHBIX PE3yIbTAaTOB B (POPMYIUPOBAHUE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OMOJIOTHYECKMX 3HaHUH, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAONIME OWOJIOTMUECKUE TEPMHUHBI M TOHSTUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BUJ, TOMYJISIIMS, SKOCUCTEMA,
Ouorieno3, Omocdepa; MeTaboOIHM3M, TOMEOCTa3, KICTOYHBIA WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETyJISIus,
CaMOBOCIPOU3BE/ICHHE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonornueckue Teopuu: kietoynas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; KiIOHaIbHO-CENEKTUBHOrO MMMyHHUTeTa 11
Opnux, U.1. MeuHnkoBa, XpOMOCOMHasi Te€Opus HacleacTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoacrtsa K. bapa, 3BosronnoHHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPUsS DBOJIOLMH, TEOPUS




antporiorere3a Y. JlapsunHa; Teopus Omoreornenosza B.H. Cyxkauéma;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus M HMpPOHCXOXKICHUS
KylIbTypHbIX pacreHuid, yuyenue A.H. CesepuoBa 0 nyrax u
HampaBlieHUsAX dBooH, yuenue B.W. Bepnanckoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PacIleIICHUs
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CLICTUIEHHOTO HACJIEIOBaHUSl INPU3HAKOB W HApyILIECHUs CLEIUICHUsS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEIACTBEHHOM
m3mMenunBocty H.M. BaBunoBa; reHernueckoro paBHoBecHs J[Ix.
Xapmu u  B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  Bopa;
ouorenernyeckuit 3akoH J. ['ekkens, . Mromepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMILIEMEHTapHOCTH);

npaBwia (MuHuMymMma lO. Jlubuxa, sKOJI0rMUecKod MUpaMuibl YHUCE,
OMOMacChl U SHEPTUH);

runote3bl (koarepBaTtHoil A.M. Omapuna, mepBuuHOro OymboHa JIXK.

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

VYmMmenue peuiaTb IMMONCKOBLIC OMOJIOTHYECKHE 3aJa4l, BBIABIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBs3U MCXKIY HCCIIENYEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, nponeccamMm MW ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWH NOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUE CXCMbI CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICJOBaHUA IPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPEHOCA

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

YMeHne ycTaHaBIMBaTh B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(GYHKUMSMU: OPTraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CHCTeMaMHM OpraHOB y pAcCTEHUH, JKUBOTHBIX M YEJOBEKa; MEXIy
sTamaMy OOMEHa BEIIECTB; ATAlaMy KJICTOYHOTO IHKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (pakTopaMu cpeabl  OOUTaHMS,
NpOLIECCAMU  DBOJIIOLUH;  JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHue BT CYIIeCTBEHHBIC TPU3HAKHU:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OJTHOKJIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHHS OpPraHoB U CHUCTEM OpPraHOB paCTEHHI,
KUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIHPHOCTH, IPOTEKAIOIITIX

B OpraHu3sMax paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OHOJIOTUYECKUX




mpoueccoB: oOMmeHa BewlecTB  (MeTabonus3M), uHGOpMaUUU U
IpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
raMeToreHesa, 5SMOpuoreHesa, HNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOopa, CTaOWIM3HMPYIOLIEro, JIBUXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONaTpU4YeCKOro M CHUMIATPHUYECKOrOo
BHUJI000pa30BaHus; BIMSHUS ABMXKYIIMX CHUJI SBOJIIOIMM Ha TeHO(OH
TOMYJISALUK; TPUCIIOCOOJICHHOCTH OpraHU3MOB K cpefe OOHWTaHus,
4YepelOBaHNs HANpPABICHUM 53BOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H

IMOTOKAa SHEPTHUHU B OKOCHCTEMAX

ChopMHUPOBaHHOCTh YMEHHUS BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK NPOKAPHOT W JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH IMPOLECCOB OOMEHA BEIIECTB M MPEBpAIEHUS SHEPTHH B
KJIeTKe, (HOTOCHHTE3a, IIACTHYECKOTO M DHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOMOTBOPEHUS, pPAa3BUTHIA U
Pa3MHOXKEHHUS, UHJIMBUYaJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOT'O 0TOOPA, BUA000Pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpele OOWTaHUs, BIUSHHS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTEHHBIX H3MEHEHUI B IKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEILECTB W NPEBPAIICHUS SHEPTUH B

ouochepe

YMmenue UCIIOJIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKHUX TPYII; B3aMMOCBA3H
OPraHM3MOB W cpenbl OOWTAaHMS; EIWHCTBA YEJOBEYECKHX pac;
HE0O0XOIMMOCTH 3JI0pPOBOT0 00pa3a *KHU3HH, COXPaHEHUsI pa3HO0Opa3us
BUJOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHSA IPUPOABI H

YeJI0BCUECCTBA

YMeHHe KpUTHYECKH OIEHWBAaTh HMH(POPMAIMIO OHOJIOTHYECKOTO
coJiepKaHUs; MHTEPIPETUPOBATH ITUUECKHE ACIEKThI COBPEMEHHBIX
HCCIIeTOBAHUM B OHoJIOrUH, MEIHIINHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYECCKHUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

IO3HUIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UAN

Kon

ITpoBepsieMblil 3JIeMEHT COAEePKAHUS

buonorus kak HaykKa. JKuBble cucTeMBI U MX HN3YUCHUC

1.1

CoBpemeHHas OuonOrusi — KOMIUIEKCHas Hayka. buonorumueckue HaykKu U
u3ydyaemble UMM 1mpoOiembl. DyHIaMEHTaNbHbIC, MPUKIAIHBIE U IMOHCKOBBIC
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWMOIIOTMH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kapTuHsl mupa. [Ipodeccun, cBsizannbie ¢ Ouonorueid. 3HaueHue OUOIIOTUU B
MIPAKTUYECKOW JIESITEIbHOCTH YEJOBEKA: MEIULUHE, CEIbCKOM XO3SICTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IPUPObI

1.2

XKuBble cUCTEMBI KaK MpeaMeT M3ydeHHus Ononoruu. CBONCTBA JKUBBIX CHUCTEM:
€MHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTH, CIOKHOCTb
YHOPSIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAECHUE, Pa3APaKUMOCTh, I3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3allM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OpraHu3MEHHbIMH, MOMYJISIUHOHHO-BUI0BO, SKOCHUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepusiit. I[Iporeccsl, MpoOUCXOAANIME B KHUBBIX
cucremax. OCHOBHbIE MPU3HAKH KUBOTO. JKu3Hb Kak (opMa CylIecTBOBaHUS

MaTepun

1.3

Meroapl Ouwosornueckoid Hayku. HaOmroneHue, wu3MepeHHE, DKCIIEPUMEHT,
cucteMarm3anusa, MertaaHanu3. IloHsTme o 3aBHCHMOII W HE3aBHUCHUMOH
nepemeHHon. [lnanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa IUIIOTES.
HyneBas runore3a. [lonsitue BBIOOpKM U €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3yIbTAaTOB.
[IprunHBI HWCKaXEHHS PE3YJIbTATOB JKCIEpUMEHTA. [IOHATHE CTATUCTHUYECKOTO

TECTA

Knetka xak Onojoruueckass CuictreMa

2.1

Knerka — cTpykTypHO-(D)yHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPHITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Inetinen, P. Bupxos). OcHOBHBIE MOJOKEHHS] COBPEMEHHON KJIETOYHOU TEOPHH.
MeTo 161 MOJIEKYIISIPHOMN M KJIETOUHOM OMOJIOTHU: MUKPOCKOIHNSA, XpoMarorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHraIbLHOe

I.IeHTpI/I(byrI/IpOBaHI/IC, KYJIbTUBUPOBAaHUC KJICTOK

2.2

XVUMUYECKUH COCTaB KJIETKA. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Boga u

e€ poJib KaK pacTBOPHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TEIUIOperyiauud. MuHepaabHble BEIEeCTBA KIETKHU, UX OHOJIOrHYEcKasl poJib.
Posnb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJKOB.
Crpyktypbl OenkoBoii Mousekynbl. IlepBuunas cTpykTypa Oeiika, MeNTHIHAS
CB3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAsl CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccupukanus 6enko. buonornueckue QyHKIUN OSIKOB.
VYranesonbl. MoHOcaxapuipl, AMCaxapupl, OJUTIOCaxapuabl U IOJIHCAXapUIBL.
O0mwmii mmaH CTpoeHus W (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YII€BOJOB.

Jlununsl. T'uppodunbHO-rHapodoOHBIe cBolicTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, (ochonunuasl, BockH, cTepouabl. buonormveckue QyHKIUN
munuaoB. OOIIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, MOJTYITPOHULIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. [lpuniun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupaib. MecTtoHaxoxaenune u ouonorndeckue ¢pynkuun JTHK.
Buae PHK. @ynkuuu PHK B knetke.

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

CrpykrypHast OHWOJOTHS: OHOXHMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tunsl  KJIETOK: JyKapuoTHYecKass U  Ipokapuotrnyeckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

CtpoeHue MpoKapuOTHYECKON KieTku. KierouHas cTreHka OakTepuil W apxew.
Oco0OeHHOCTH CTpOeHUs! TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib MPOKapUOT B OMOIIEHO3AX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapuOTHUecKOW kieTku. [lmazmatudeckas
MeMOpaHa (ruazmanemma). CTpyKTypa miazMatudeckoil memOpansl. TpaHcropt
BELIECTB uepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbI  (nuddysus,
obneruénHas audQy3us), aKTUBHbIM (MEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
Tparcnopt). [lomympoHuniaemoct MeMOpaHbl. Pabora HaTpuii-KanHeBOro
Hacoca. DHJOIMTO3: NMUHOLKTO3, (arouuTo3. Dk3omuTo3. KilerouHas creHka.
CrpykTypa v QyHKIIUU KJIETOUYHON CTEHKH PACTEHUM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBukenue uurtoruiazMbel. OpraHoUabI
kieTkd. OmHoMeMOpaHHBIE OpPTaHOWIBl KIETKU: HHAOIUIa3MAaTHYeCKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOeHHE W (PYHKIMU. B3ammocBs3h
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHue IpaHyJIpHOTO PETUKYIyMa.

Cunrte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanymsipHbIi) SHAOIUIA3MAaTHYECKU peTukyiayM. CekperopHas QYHKIUS
annapata ['onpmxu. TpaHcmopT BewiecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHPUH, IIJIACTUIbI.

Crpoenue W (yHKUMM MHUTOXOHApPUN W macTul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranownabl kinetku CTpoeHue HU  (QYHKIMHM HEMEMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHnTsl. MplllleuHbIE KIETKH.
Mukpotpy6ouku. Knerounsrii unentp. CTpoeHHe | JBWXKECHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIIb.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIMIKA, UX CTPOECHUE U
byHkuuu. SnepHblii OeMKOBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpOMOCOM B MHTep(a3HOM sape. benku xpomaTuHa — THCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK JYKapHOT

(pacTUTENBEHOM, )KUBOTHOU, TPUOHOIN)
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AccuMuISIivSL M JUCCUMUJISALIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YUacThe KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecredeHne KiIeTku: mpeBpamenne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KJIETOYHOTO
Metabonu3ma. DepMeHTH, MX CTPOCHHE, CBOICTBA M MEXaHH3M JEWUCTBUA.
Kodepmentsl. Otanuuns GpepMEHTOB OT HEOPTaHWYECKUX KaTajau3aTopoB. bemku-
aKTHBATOPbl M OCJNKH-WHTUOMTOPHL. 3aBHCHUMOCTH CKOPOCTH (DepMEHTaTHBHBIX
peaKiuii OT Pa3IUYHbIX PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BemlecTB B kieTke. PotocuHte3. Poib
XJIOPOIIaCTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas  (asbl.
[TpoxykTuBHOCTH (OoTOCHHTE3a. BnmsHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne (POTOCUHTESA.

XemocuHTte3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, XKejae300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OAKTEpUH. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bunael Opoxenus. [IpogykTel OpoxeHHs U HX
WCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl HEPreTHUecKoro odmeHa. IloAroroBUTENHHBIN
sTan. [ MMKonImu3 — OECKUCIOPOIHOE PACHIETIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poilb MUTOXOHApPHUN B
mporeccax OHMOJIOrMYECKOro OKHCJICHUS. [uknnueckue pEaKIny.

OxucnurensHoe ¢ochopunmupoBanue. [IpenmymiecTBa a’spoOHOro mMyTH oOMeHa




BELIECTB nepes aHadpoOHbIM. D(H(PEKTUBHOCTh HIHEPreTUUECKOT0 0OMeHa

2.5

Peakuun matpuyHOro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cCHHTe3a. Peanusanus HacneacTBeHHON nHpopMmanun. ['eHeTnueckuit
Kof, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHTe3 PHK. Ilpuniumnst
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJIEIIBHOCTb, ACHMMETPUYHOCTD.
Tpancmsiiust u e€ sranbl. Yuactue tpancnoptHsix PHK B OmocuHTe3e Oenka.
YcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

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

Bupycel — HekierouHbsle (OpMBI JKU3HM M OONMUraTHele mapasutbl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3aboneBanus udenoBeka, xkuUBOTHBIX, pactenuid. CIIN/, COVID-19,

CoMaJIbHBIC U MCIUITNHCKHUEC HpO6JIeMI)I

2.6

Knerounsii mmkn, ero mepuonbl W perymsiius. HWurepdaza u  MuUTO3.
OcobeHHOCTH TPOIECCOB, NMpoTeKamux B UHTepdasze. IloaroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MOCTMUTOTHYECKHI), CHHTETUYECKUH W
MOCTCUHTETUYECKHM (TPEeMUTOTHUECKHIT) IEpUOAbl HHTEP(ha3bI.

Marpuunsii  cunte3 JIHK — permumkanus. I[lpuanunsr permmkanuun  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIumiowmHbIi u
rariouIHbI  Habopel XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

[enenne knerkn — Muto3. Craguum MHUTO3a M IPOUCXOASIINE B HHUX IPOLIECCHI.
Tuner mMuroza. KapuokuHe3 M LMTOKHMHE3. bBHOJOrmdeckoe 3HAYEHUE MHUTO3A.
Perynsuus MmutoTndeckoro nukia kiaeTku. [Iporpammupyemas kietodHasi rudens
— aromnTo3.

CDYHKI_II/IOHaﬂbHaH I'CHOMHKA

OpFaHI/ISM Kak OMOJIOTHYECKast CUCTEMa

3.1

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

@opMbI Pa3MHOKEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYasi BETETaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISLHUS,
dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [1onoBeie KieTKH, Wik rameTel. Meiio3. Ctaguu Meiiosa.

IToBenenne xpomocoM B Meiriosze. Kpoccunrosep. bruonorudecknii cmMbIcit Meio3a




1 IIOJIOBOTO ITporecca. Meno3 U ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe paszButue. ['ameroreHes y KUBOTHBIX. lIoyoBbIE 3Keme3bl.
OOpa3oBaHue W pa3BUTHE IOJOBBIX KJIeTOK. CrepMmaroreHe3 U OOIEHE3.
CtpoeHue mnonoBbeIX KiIeToK. OmIog0oTBOpeHHE U SMOpPUOHAIBHOE DPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHoe pa3BuTuME oOpraHusmMoB (oHrToreHe3). Craaun sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). Jpoodaenue. Tumsl apobnenus. OcoGeHHOCTH
JpoOJIeHUs] MIJICKOIUTAOUIMX. 3apoJbIIIeBble JUCTKU (racTpyJisinus). 3akiagka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB. B3amMHOE BIMSHME 4YacTel
pa3BHBArOLIETOCS 3apojplma (3MOpHUOHANbHAs WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHANBPHOE pa3BUTHE PA3IWYHBIX (PAKTOPOB OKpY’Karolei
cpeapl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronanbHbIi nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHONOrmueckoe 3HAaYE€HUE NPAMOrO M HENPSMOrO Pa3sBUTHS, HX
pacnpocTpaHeHue B mpupoze. Tumbl pocra XUBOTHbIX. DakTOpbl peryisuuu
pocTa KHMBOTHBIX M denoBeka. CTaguM NOCTAIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [lepnopl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu passButue pacteHuil. ['ametoput um cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHE M Pa3BUTUE PACTUTENIBHBIX
opraHu3moB. /[BoiiHO€ OIUI0I0TBOPEHNUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue U

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

3.2

HCTOpI/IH CTAaHOBJICHHUA W PAa3BUTUA TI'CHCTUKM KdK HAYKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS M CHUMBOJEBL [ OMOIIOTMYHBIE XPpOMOCOMEI, aJlJICJIbHBIC
I'CHbI, AJbTCPHATHBHBLIC TPU3HAKH, HOMI/IHaHTHHf/'I n peuecanHHﬁ IIpU3HAK,
romMo3urora, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (bCHOTI/IH.
OcHOBHEBIE MCTOABI T'CHCTUKU: FI/I6pI/II[0H0FI/I‘{eCKI/II71, HHTOHOFHHGCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI
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Momnorubpuanoe ckpemuBanue. [lepBorit 3akoH MeHenst — 3aKoH eTMHO00pa3ust
rHOpUIOB TEPBOTO TMOKOoJeHHs. llpaBmio moMuHUpOBaHHS. BTopol 3akoH
Menzaens — 3aKOH pacUICIUIEHUs IIPU3HAKOB. LlUTOJOrMYeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ uroTe3a YucToTh raMer.

AHanu3upyroiiee ckpemuBaHue. IIpomexyTouHbld XapakTep HACIeIOBaHUS.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

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




CKpEIIMBaHHUS.
CuernnieHHoe HacienoBanue mnpusHakoB. Paborst T. Moprana. CueruieHHoe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpeneieHHs] 1oja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEPOraMeTHBIM MoJ. I'eHeTmyeckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacienoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJUIEIbHBIX T'E€HOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BzaumoneiicTBue renotuna u cpeasl npu GpopmupoBanun peHoruna. M3MeHUYMBOCTh
Mpu3HaKkoB. KayecTBeHHbIC M KOJMYECTBEHHbIE MpPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHAs U HACJICJICTBEHHAS.

MommdukaimonHass ~ W3MEHYMBOCTh.  Pomb  cpeapl B (hopMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHIUBOCTH. Hopma peakiiny npusHaka. BapranmoHHbIH psij
u BapuarmoHHas kpuBas (B. Horanncen). CsoiicTBa MOIU(HUKAIIMOHHON
M3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTL. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTHA. BHUIABI
TeHOTUITMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOnHaTuBHAasT W3MEHYMBOCTh. Melo3 © TIOJIOBOW TIPOIlECC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHUBHON M3MEHUHMBOCTH B CO3JaHUU
TEHETHIECKOTO Pa3HOOOpa3us B Mpe/eiaX OAHOTO BUJIA.

MyTtaimoHnHasi UI3MEHUYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE W WHIYLHUPOBAHHBIC MYyTallMu. SlnepHble M IUTOIUIA3MATUYECKUE
MyTaiui. COMaTHYECKUE | MOJIOBBIC MyTaItuu. [[pruuHbBl BOBHUKHOBEHUST MYTaITHA.
Mytarensl ¥ HX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHX PSIIOB B HacleACTBeHHON n3mMeHunBocT (H.H.

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

3.5

Kapuotun 4enoseka. MexayHaponHas MNporpaMMma HMCCIEIOBAaHUSA TIe€HOMaA
yejnoBeKka. MeTonbl  HM3y4YeHUsS TEHETUKU  YeJIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIOBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUMOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-T€HETUUECKUI. CoBpeMeHHOE onpeerneHue TCHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[111P-anamu3a.  HacnmencrBeHHple — 3a0oiieBaHHMS  d4ejloBeKa. [ e€HHBIE U
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnun c HACJIEICTBEHHOU
MIPeIPacloI0KEHHOCThIO. 3HaYECHHE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILICHUU

U JIEYEHNH T'eHETHUYECKHUX 3a00sieBaHuii yenoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukanus u ceNeknus. 3apoXKaACHNEe CEJIEKIIUU U foMecTrKanun. Yuenne H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS W MHOTOOOpa3usi KyJIBTYPHBIX PACTCHUM.
Ponb cenexiuu B co3naHuM COPTOB paCTEeHH U MOpOJ KUBOTHBIX. CopT, mopoaa,
ITaMM. 3aKOH T'OMOJIOTMUYECKHMX PAIOB B HacjieICcTBEHHOW u3MeHunBoctd H.U.
BaswuioBa, ero 3naueHue 1jsi CEEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VCKycCTBEHHBI OTOOp: MAacCOBBIM H
WHANBUAYANbHBIA.  ODTambl ~ KOMOMHAallMOHHOW  ceneknuu.  VcmbeiTaHue
Mpou3BoauTeNIed Mo MOTOMCTBY. OTOOp MO TEHOTHUIy C IMOMOIIBIO OLEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 0 'eHOTHITy C omotibko aHanusa JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKU MyTareHe3 KakK UCTOYHUK MYyTaluid y KyJIbTypHBIX ¢GopM
opranu3moB. Mcronb3oBaHHE TEHOMHOIO  PEIAKTUPOBAHMS M METOJOB
pexomOuHaHTHBIX JIHK 1115t mosmydeHust HCXOMHOTO MaTepraia sl CeJIeKIIHH.
[Tonyyenne mnonuruionoB. BHyTpuBHIoBas rulpuausanmsa. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpenMBaHWe, WM ayTOPUIUHT.
I'ereposuc n ero npuuunbl. Mcnonb3oBaHue rerepo3uca B celekimu. OTaanéHHas
ruopumm3anyst.  [Ipeomonenne OecTuTOusT MEXBHIOBBIX THOPHUIOB. JlOoCTHXKEHUSI

CCIICKIIUHN paCTeHI/Iﬁ U XKNBOTHBIX

3.7

OOBEKTBI, HCNIOIB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOYHBIE ¥ TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHMU3MBl, HUX  XapakTepUCTHKa. TpaguLIUOHHAs  OHOTEXHOJIOTHS:
xjeOoneyeHre,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TEXHOJOTHI.
[TpomsBoacTtBo  Oenka, AMHHOKHCIOT W BUTaMHHOB.  lckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIUA SHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Meton TpaHCIUTaHTaLMHU SAEP KIETOK.

XpoMOCOMHAasi W Te€HHas WHXEeHepusa. VICKyCCTBEHHBI CHHTE3 TIe€Ha |
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. JlocTmkeHus © TEpCIEeKTHBBI
XpOMOCOMHOW M TeHHOH HWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIISTOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKOro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opranuyeckoro Mwupa. llpunHnunel kinaccuduxanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATENIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE I'PUObI, OJHOKIETOUYHbIE BOIOPOCIH, APYrHe
npoTucThl. KoJOHMAIBbHBIE OpraHnu3Msl. [[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUuTa Y OJHOKJIETOYHBIX OPraHH3MOB.

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




4.2

MHoOrokJyeTouHble pacTeHus. B3auMOCBs3b YacTE€d MHOTOKJIETOYHOT'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak eanHoe uenoe. TkaHu pacteHuid. THIBL  pacTUTENbHBIX TKAHEM:
oOpa3oBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobeHHoCcTH CTpOCHMS, PYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpraHax pacTeHHI

4.3

BereraTtuBHbIe M reHEpAaTUBHBIC OpPraHbl pacTeHUil. @YHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactud. llorjoimieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. uddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpaHncnopTHbIE CcHUCTEMBI pacTeHuid. Beigenenue y pacteHuid. 3amura y
MHOTOKJEeTOUYHbIX pacTeHuil. Kytukyna. CpeacrBa macCUBHOM M XUMHYECKON
3amuThl. OUTOHLIUIBL.

PazgpaxxuMocTs M peryisiius y OpraHusmMoB. Pa3apakMMocTb W perysiius y

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

4.5

MHOroKIIETOUHbIE  KMBOTHBIE. B3anMMoOCBS3b  4acTe€ll  MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U 4YeIOBEKa. THIIbI
JKUBOTHBIX TKAaHEH: JIMUTENHAIbHAsA, COCIAUHUTEIbHAS, MbILIEYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHOJIOKEHUS TKaHEeH B OpraHax

JKHUBOTHBIX U YC€JIOBCKA

4.6

Oprassl U CHCTEMBI OPTraHOB XUBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli n BHyTpeHHUI ckeneT. CTpOoeHuE M TUIIBI COEAUHEHUS
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX >KMBOTHBIX. Ilnranme sxuBOoTHbIX. IluTanume
[I03BOHOYHBIX KUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHOe npixanue. XKabepHoe u
JIEFOYHOE JIBIXaHHUE.

JIpIXxaHWe TMO3BOHOYHBIX UBOTHBIX. OBOJIOLMOHHOE YCIO0XKHEHHE CTPOCHUS
NETKUX TO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHasl cuctema yesnoBeka. MexaHusm
BEHTWIILMM JIETKMX Yy NTUI W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
OpraHu3moB. TpaHCIOPT BEIIECTB y XMBOTHbIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpalieH!sl. OJBOJIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOMU
CHUCTEMBI NO3BOHOYHBIX JKHBOTHBIX. Bblaenenue y opraHuzMoB. Boiienenue y
KUBOTHBIX. COKpaTUTENbHbIE BaKyonHu. Opransl BeljesieHus. CBs3b IOJOCTHU TeNa
C KPOBEHOCHOM M BBIJIEIUTENBHON cHCTEeMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBbI H HX

IIPOU3BO/IHBIE.




PaznpaxxuMocTh M peryisius y OpraHu3MoB. Pa3apakuMocTs y OTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W PpEeryisiius y MHOTOKJIETOYHBIX
pactenuil. PoctoBble BemecTBa u MX 3Ha4EHUE.

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

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

MHUKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas payra. be3ycioBHble U yCIIOBHBIE
peduexcel. ['ymopanbHast peryisuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl S9HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHAOKPUHHOM cucTeM. [ unoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIe U yCIOBHBIE peIeKCh

5.2

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

BPOXIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpoBeHnocHast cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamnienus. Pabota cepaia u e€ perymsmus

5.4

Hpixanue yenoseka. {uddysust ra3oB yepe3 MoBEepXHOCTh KIETKH. JlpIxaTeapHas
cucTteMa 4elioBeka. JlpIxarenbHas MOBEPXHOCThb. Perynsiust  AbIxaHusl.

JlpIxarenbHble 00BEMBI

5.5

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

MUIIEBApEHNE

5.6

[TokpoBel M ux mnpousBogHble. Opransl BbiaenaeHus. I[louku. CrtpoeHue u
¢byHkuuonupoanue HeppoHa. OunbTpanus, cekpenuss U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeiAeneHus. OOpa3zoBaHre MOYH y YeTIOBEeKa

5.7

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

CtpoeHue U TUIbI COEAMHEHUS] KOCTEN

Teopust 3Bomtonnu. Pazputre xu3Hu Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y. [lapBuna. IIpennocbuiku — BO3HUKHOBEHHS

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




JBwxymme cuibl oo BUaoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
pPa3MHOXKEHHS OpPTaHW3MOB, HACJICACTBEHHAs W3MEHYHMBOCTh, Ooprda 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckor teopun Bommonuu (CTD). HelitpanbHas Teopus
sBomtond. COBpeMEHHasi DBOJIIOIIMOHHAST OMOJOTHsA. 3HAYCHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tonmynsmust kak ayeMeHTapHas enuHuua 3BooLMH. COBPEMEHHBIE METObI
OLIEHKM T'eHETUYECKOTO pa3sHoOOpa3ust M CTPYKTYphl nomynsauui. M3meHenue
reHo(QOoHAa MOIMYJALIUM KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (HAaKTOPBI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHAlNpaBJICHHblE HW3MEHEHMs 4acToT aeneil B momynauusx. OQQexT
OCHOBATEJI. Murpanuu. N3onsaunsa MOMYJISLIAN: reorpaduueckas
(mpocTpaHCcTBEHHas ), OrMojoruyeckas (pernpoayKTUBHAs).

EcrecTBeHHblii oTOOp — HampaBistomuid  gaxtop sBomonuH.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIUMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAOIINN
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  MPHUCIIOCOONEHMH Yy  OpraHu3smMoB.  ApoMop¢do3bl |
uanoanantauuu. [Ipumeps! npucnocobsenuit y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u CTpyKTypa. BuaooOpa3oBanume Kak pe3ysbTaT
MUKpO3BOIONMH. M3omsamus — kmoueBoil (akTtop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHMS: aJIONaTPHIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOWIU3AIIHS,
ruOpuan3anys). JmuTenbHOCTh SBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B pa3pabOTKe HAy4YHBIX METOJIOB COXpPAaHEHMS
O6ropazHooOpazusi. MUKpPOIBOMIONUS W KOIBOJIIOIUS IMAPA3UTOB M UX XO3SCB.
Mexanu3mbl HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOHMOTHKAM M CIIOCOOBI OOPHOBI

Cc HeH

6.3

MeToapl U3ydeHHs Makpo3Boronuu. [lajeoHTomOrnYecKne MeTOAbl M3ydeHUs
sBomonuu. [lepexonusie Gopmbl 1 PUIOreHETHUECKHE PSAAbl OPTraHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBonronuu. CpaBHenne (Giopsl U GayHbI
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckue obmactu 3emin. BUabI-oHIEMUKY 1
PEJIUKTEHI.

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




3BOJIFOIIUH. I'eneTnueckue MexXaHU3MEI OBOJIOIIMHW OHTOI'CHE3a U IIOABJICHUSA
3BOJOIIHNOHHBIX HOBIIIECTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTraHBbI.
Pynumenrtapuble  opranbl M aTaBU3MBL.  MOIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTHYECKHE  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4unLie reHLl. COBpeMeHHBIC MCTOABI IMMOCTPOCHUA @HHOFCHCTH‘I@CKI/IX
JICPEBbEB.

XPOMOCOMHBIE MYTAIlU! M SBOJIIOIHSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBmiIa) ABOMIONMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUU

6.4

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

OcHoOBHBIE 3Tallbl HEOpraHWYecKoW 3Bostouuu. llnanerapHas (Teosoruueckas)
HBOJIONMS. XHUMHMYECKas JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OPraHHYeCcKuX
BemecTB W3 Heopranmyeckux. Omeir C. Mumtepa u I'. Opu. O6pazoBanue
nosmMepoB 3 MoHomepoB. KoanepsatHas rumnore3a A.M. Omapuna, runoresa
nepsuyHoro OymboHa JIx. XonneitHa, reHermueckass rumote3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Uctopust 3emnu u meroabl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M aOCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosOrMuecKas 1mKasa: 0Hbl, 3pbl, HEPUOJIBI, TIOXU.

HavanpHble 3Tanel opranndeckoil 3Boitouud. [losiBIeHrne M 3BOJIIOIUS NEPBBIX
KJIETOK. OBoyonust Merabonu3Ma. BO3HMKHOBEHHME TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEpBBIX HA 3eMJIe COOOIIECTB.
Crpomaronutsl. IIpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOHMOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYycoB. llponcxoxkeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHuHe
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHU. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bpixon pactenuid Ha cymry. [losiBieHue CHOPOBBIX pACTEHUU U
3aBoeBaHne umu cymd. CemeHHble pacteHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOJMIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOp0oBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuil u pentuauil. IlporcxoxaeHne MIEKOMUTAONUX H




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

Pa3Butue xu3Hu Ha 3emMJiie 1Mo 3paM U Mepuogam: apxeH, NpoTepo3ou, Najleo30u,
Me30301, KaiHO30H. OOmmas XapakTEepHCTHKa KJIMMaTa M TE€O0JOTHYECKHUX
nporieccoB. [losiBieHrE U paciBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAHUS — HKOJOTMYECKHE KpHU3UCHl mpouuioro. IlpuyuHbl u
CJIEACTBHUSI MACCOBBIX BbIMHUpaHHil. COBPEMEHHBI IKOJOTMUECKUM KPU3ZHUC, €r0

0COOEHHOCTH

6.5

Paznenst u 3amaum  anTpomosiorun. Metonabl aHtpornonorud. CTaHOBJIEHUE
IIPEJICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMATHMUYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOTIOTUYECKHE, (hU3HOTTIOTO-OMOXUMUYECKHE,
noBegeHueckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0kIeHe U KOMITIIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOMN
CUCTEMBI.

JBuxyume cunbl ((akTopbl) aHTPOIOreHe3a: OMOJOTHYECKHe, COIHaJIbHBIE.
CooTHolieHrne OMOIOTHYECKUX U COIMANTBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.
OCHOBHBIE CTaJIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UenoBek  ymenblil, TE€pBble  HM3rOTOBJIEHUS oOpyaud  Tpyna. YenoBek
MPSMOXOJSIIIIUNA W TEPBBIA BBIXOA JoAeH 3a mpenensl Adpuku. YemnoBek
reienb0eprekuii — o0l NpeJoK HEaHIEePTAIbCKOIO 4YesIOBEKAa U YesIOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BHUJ JIOJECH XOJIOJAHOTO KIUMarTa.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 32 npenenamu AQpuku.

DOBONIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHbBII OTOOp B MOIYJIALHUAX
yenoBeka. MyTanMoHHBINH nporecc W noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid renos, murpauus U «3pGeKT OCHOBATES» B MOMYJSALUAX COBPEMEHHOIO
YeJioBeKa.

Yenoseueckue pacel. Ilonsatue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpaslo-HerpoujHas  (PKBaTOpualbHas), MOHIOJOUAHAsS
(a3maTcko-aMepuKaHCcKas). Bpemss ¥ myTu pacceieHMsl uyeloBeKa MO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bnusaue reorpaduyeckoit cpensl M Apeiida TeHOB Ha Mopdosioruio U

(hbM3HOJIOTHIO YeTTOBEKA

OKOCHUCTEMEI U IMpUCYyIUE UM 3aKOHOMEPHOCTHU




7.1

Pa3nenst u 3agaun sxonorun. CBsI3b 3KOJIOTUU C IPYTUMHU HAYKaMHU.
Metoner skonoruu. IloneBeie HaOMIOAEHHUS. OKCHEPUMEHTHI B  JKOJOTHU:
OpupoaHble W JabopaTopHble. MojaenupoBaHHE€ B 3IKOJOTUU. MOHUTOPHUHT

OKPYIKAIOIIIECH CpPeIbl: TIOKAIbHBIN, pETrHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxanms
JKOJOTHYECKUX (PaKkTOpoB: abMOTHUYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JEHCTBHS dKolormdeckux ¢akropos. [Ipasmio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomepantHocTh. DBpUOMOHTHBIE H
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorndeckuii paxrop. JleicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHUE TPYIIIb
pacTeHM M JKMBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUTHajbHas poOJib CBETA.
DoTonepruognu3Mm.

Temneparypa kak »skosoruyeckui ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3mbl. [loMKmIO0TEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kojorumdeckwit  (akrtop. IIpucmocoOmenust pacteHuit K
nmojJiep>kaHrio BogHOTO Oananca. Knaccudukarus pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucmnocobnenns >KUBOTHBIX K I3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
rnyOuHHAas  MOJNOYBEHHAs, BHYTpPUOpraHW3MeHHas. DPU3MKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOuTaHusd OpraHu3MoB. l[IpucnocobieHusi OopraHu3MoB K
KHU3HU B pa3HbIX CPEIax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOINYHbBIE
put™Mbl. IIpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBUI
KHU3HU.

Kuznennsie Gopmbl oprann3moB. [lonsTre o xusHeHHOU (hopme. KuzHeHHBIE
(bopMBl pacTeHMii: JepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOuoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a KU3HU.

buotnyeckune QaxkTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auUMoOJeicTBUs  (Tonuueckue, (opuueckue, ¢adbpuueckue). 3HaUEHUE
OMOTHYECKMX B3aUMOJICHCTBHI Ui CYNIECTBOBAaHHUS OpraHHU3MOB B cpeje

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

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssauuu. llomynsmus kak Ouonoruueckas

cucrema. Poiib HEOTHOPOIHOCTH Cpelibl, (PU3MUECKUX OapbepoB U OCOOCHHOCTEM




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

Dkosoruueckas CcTpykrypa mnonyiasuuu. OIleHKa YHCICHHOCTH MOIYJISALUH.
JlMHaMuKa NOMyJIILMKA U €€ peryysanus. bUoTH4ecKnid NMOTEHUHal MOIYJISALHHN.
MonenvupoBanue IOUHAMMKM — nomyisuud. KpuBele pocTa  4HMCIEHHOCTU
nonyssiuuu. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH NOMYJISLUI: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpateruu BUJ0B (r- u K-cTparerun).

[Tonatue 006 »5KoMOrMYeckoil Hume BuAa. Mectoobutanue. MHoromepHas
Mojenb 3Konorndeckod Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0rHMYECKON
Humy. [loTeHnManbHas ¥ peaan30BaHHAS HUILIH.

Bun kak cucremMa mnomynasuuid. Apeaibl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEpPHOCTH  TOBEJEHUS WU  MHUIpalMi  >KMBOTHBIX.

buonornyeckne naBa3UN JY>XKXCPOAHBIX BUJ0B

7.4

CooOmiectBa opraHuzMoB. buonenos u ero crpykrypa. Cszu Mexay
opraHu3MamMu B OuoIreHo3e. DKOocHCcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnn). @yHKIMOHANbHBIE OJIOKM OPraHM3MOB B SKOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue menu u ceru.
Abunotnyeckue 6moku 3KocucteM. [1ouBbl U mibl B 3kocucTemax. Kpyrosopot
BELIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeNM 3KOCHCTEMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3akOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPOMOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knnmakcaoe coobmectBo. bruopasnoobpasue u moiHora KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArportieHo3s. Paznuuus Mexay aHTPOIIOT€HHBIMH M MPUPOIHBIMU YKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas diaopa u
¢dayna. CuHaHTpOnU3aLus TOPOACKON (payHbl. buonornueckoe U X03siiiCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAaHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEpruM U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAaMHU. Y CTOMUYUBOCTH
OpraHU3MOB, TMOMYJISIUUA U OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JCHCTBUI

7.5

buochepa — oOmennanerapuas oOonouka 3eMiM, TA€ CYIIECTBYeT WU




cyllecTBoBajia JKuM3Hb. YueHue B.JM. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u e€ coctas. Kuoe BeriecTBo OMOchEphI U ero (PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ounocdepsl Kak
rno0anbHOM  dKocucTeMbl.  JlMHamudeckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOT€OXHMMHYECKHME LHMKIBI (yriepona, as3ora).
PurmugHOCTS siBICHMIA B Onochepe.

3onanbHOCTh OMocgepsl. IlonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHpa,
XBOMHBIE Jleca, CMEINAHHbIE M IIMPOKOJHMCTBEHHBIC JIECAa, CTENH, CABaHHBI,
MYCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTHUTENbHBIN W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOr0 MOTEHIMajla U

onocdepHbIX PyHKITUN

7.6

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

AHTpOIIOTEHHOE BO3JIEMCTBUE HA PACTUTENIBHBIM W JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W XWUBOTHOTO MHpa. OCHOBHBIE MPUHIIMITBI OXPAaHBI MPHUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
boranuueckue cazibl ¥ 300JJ0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI yCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHoe  mpUpONONOIB30BAaHME U COXpaHEHHE  OMOJIOrHMYECKOIo

pazHooOpa3us 3emiiu




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YHEHUKA
VYueOnuk: Bricomnkas JI.B. u ap. buonorus. 10 kmacc; yriayOneHHbBI ypOBEHb;
non penakuuert B.K.Illymuoro m I'M./[dpiMmmmna. -M.: IIpocsemenue, 2022.-
383c.

VYuebnuk: Briconkas JI.B. u np. buosnorus. 11 knacc; yriyOJIeHHBIM ypOBEHb;
non penakuuert B.K.IlIymuoro u I'M.[pimmmna. -M.: IlpocBemienue, 2022.-
368c.

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

ABtopckas nporpamma o ouonoruu s 10 — 11 kimaccos: I''M. M, O.B.

Cabnuna: mporpamMMmbl ajig 001eo0pa3oBaTebHbIX yupexaenuil. buonorus 10-

11 xmaccer. / I'M. [Jpimmui, O.B. Cabnuna. — M.: Ilpocsemenue, 2020.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

1.«Enunas xomreknus udposeix O6pazoBarenbHbix Pecypcon» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/10/?ysclid=m0yx6b8&8tm3952571270

3. http://ebio.ru/ - DnexkTpoHHbIN yueOHUK «bromorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kneTox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBostorUs



7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MUpa
8. http://planete-zemlya.ru/ - ITnanera 3emms

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka

11. https://resh.edu.ru/subject/5/11/?ysclid=mOyx7ro8qk15431345

12. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege?ysclid=mtynkkk425853606241
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