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[Iporpamma mo yueOHOMY mipeamery "buonorusa" (mamee - Owomnorus) Ha
YpOBHE cpemHero obmiero obpazoBanmsi pa3zpaboraHa Ha ocHOBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (enepaabHoil pabouel mporpaMMbl BOCIIUTAHMUS.

YueOuslii npeamer «buonorusi» yray6néunoro ypoBHs usydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM W3 KOMIIOHEHTOB MPeIMETHOU obsiactu «ECTeCTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
MPU3BaHBl OOECIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHUM MpoheCCHOHATBPHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAOIINX
3a/1a4, CBSI3aHHBIX C TpodopueHTaIMEed OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no ydebnomy mpeametry "buosorus" naér mpeacraBieHUE O
Heau M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTesibHOe (MHBApUAHTHOE) IPEAMETHOE COAEpKaHue, ero
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHJIyeT TMOCIE0BaTEIbHOCTh M3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwatomuxcsi. B mporpamme mo Ouosoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIONMIEe  pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU Takke IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeamera
«buonorusiy B peamusaruu  TpedboBanuii PI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O0O0pa3oBaHMs Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buosorusy Ha ypoBHE cpeaHEero o0Iero oopa3oBaHUs
3aBepmiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 0O0Yy4aroluxcs O >KMBOM MPUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TeHETHUKH, CEeJCKIIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIMXCS K MOCIEIYIOIIEMY IOJIY4YEHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOIYy4YarOT pa3BuThe. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HaHMSI O PAcTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUIS MOCIEIYIOLIErO
BbIOOpa mpodeccur. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH UM 3BOJIOLUUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us 1utaHeTtsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kmacce wH3y4yaroTCsi 3BOJIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJarolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrMYecKuX 3HaHuM. J{s
pa3BUTUS M TOJJCpXKaHUS HHTEpeca OoOydarolmuxcs K OHONOrMM Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COJAEPKaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B pPEllIEHUE BAXKHEUITNX OMOJOTHYECKUX U YKOJOTHYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUA B (JOPMUPOBAHMM MHTEpECAa K OMPEIeNEHHON o0nacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrIyOIE€HHOM YpOBHE 00ECTIEYNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKHUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BUI, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH T[O3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OHWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTopud W B mpupose (HaOmroleHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKalIIeld NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJIeH; OOOCHOBBIBATH W COONIOJATH  MEpHI
npodriiakTUKA WH(GEKITMOHHBIX 3a00J€BaHU, TpaBUIa TTOBEJACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAyYHBIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS WHTEIJIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
B IMpOIlECCE 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSIMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTMH, PEIIAEMBIMU €H0 TMPOOJIeMaMH, METOJ0JIOTHEN
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJEIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIONMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIEHUS B MPHUPOJIE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOChEphl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 370POBBS
OKpyXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSMU PETHOHA.

OO011ee YnCI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YrITyOJIeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(UKU €ro COJEp KaHHs W HaNpaBJIEHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alUsaX CpeaHero
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTHdeckux pabot. Takxke ydactue
OOy4YaromMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENHLCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HaykKM W U3y4aeMble HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeii, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOUYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, 3KOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTtoasl Ouonoruuecko Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OTEHKa JOCTOBEPHOCTH MMOTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. llonartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alMH KABOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONOTHHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moisiekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [enatypauus. CpoiictBa OenkoB. Knaccupukanus Oenkos.
buonornyeckue Qpynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunpHO-THApOGOOHBIE CBOMcTBa. Kitaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuru AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIMH B
kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpyktypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMonekyia. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuiel u cxembl: «lleproguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoJieKyn JHUnuAoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopnasi padora «O0GHapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
pEaKIUii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHCIIOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, IprOOB.

Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOECHHE U (YHKIHUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbI)  SHAOIUIA3MATHYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHTOXOHJPHUH,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (PyHKIMU MHUTOXOHIpuM u rmuactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe W JBWKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUuKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoOBBIM MaTpuKc. IIpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHou 00010uKu 6 mumosze. Aoephbiil
MpaHcnopm.

Kinerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpEenapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHrue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccinegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHs  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA W MEXAaHHU3M JICHCTBUA.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunmes y baxmepui. Ceemocodouparoujue
nUSMeHmuvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi pasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB repes; aHa3pOOHBIM. DPHEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pAaCIIEIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajn3anus eé B KiIeTKe

Peakunn mMarpudHoro cunre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz donvwiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIA BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOISAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss murorndeckoro nmkia kiuetku. [Iporpammupyemast KieTodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y, «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaGmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOGHHUS U JKU3HENCSITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. OpranusMm kak enuHoe uesnoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkKaHU XKUBOTHBIX M YEJOBEKA. THWIIbI KUBOTHBIX TKAHEH: SMUTEIUATIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIMK OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTaHue XKUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxHoe npixanue. /(pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MiIeKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3MoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DOuiabTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PaObOThI OPTAHOB BBIJICICHUSI.
CBsi3b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHOW cucTeMamu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KiOHalIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  peryimsiius y  OpraHusmoB. Paznpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. PasgpaxumMocTs ©  peryiasauus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIIEeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cuCTeM. [ umoTtaiamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembly, «CTpoeHue CTeOIsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenutenbHas cuctema», «HIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctuele»y, «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMbikatomuxcs», «HepBHas  cuctema  ntumy, «HepBHas — cuctema
MJIEKOTTUTatomux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIMH TIOYBEHHOTO U BO3IYITHOTO MUTAHUS PACTECHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meiio3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum >MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jisrymku). JpoOnenwe. Tumbl  ApoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIJIEKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpymsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHAbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHMSI JKMBOTHOTO KakK  pPe3yylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamMOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pa3BuTue. PaszButne ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3Haue€HHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX U YesoBeka. CTaauu MoCTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U criepMaTo3onia», «OCHOBHbIE CTaguu OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KHW3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYISIPHO-TE€HETUYECKUN.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoOH

ennHo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUIeHUs NpU3HaKoB. LluTosiornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyronee ckpemmBanne. [[poMeXKyTOUHBIA XapaKkTep HACIeIOBaHHUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXAHU3M OIpPEAECIEHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIM ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KomnnementaprHocts. Onuctas. [lonmumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHSI PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHYEeCKE MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBl Mennemns», « Tpetuii 3akoH
MeHnnens», «AHanu3upymooliee CcKpelmuBanue», «HemomHoe aOMUHUpPOBaHHEY,
«CrerneHHoe Hacjel0BaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl npu  GopMupoBaHWU (DEeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOCcTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUITHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUPOBAHHbICE MyTallMh. SoepHble U
HUTOIUIa3MaTHYeckue mMyTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJCTBECHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u cxembl: «Buasl  u3mMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) )KUBOTHBIX C PA3TUIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'eHEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE T€HOTHIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHHH N€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekunsi OpraHu3MoB

JlomecTUKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALUH.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHUU COPTOB PACTEHUN W TOPOJ]
*kUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIINU. HcnwiTanue
npousBoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PanuaninOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE  CKpeliuBaHWe, WiIM  UHOpuauHT.  HepojacTBeHHOe
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTNBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensax YIAyHueHus Cyuecmayrouux u coO30aHus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

[loptpers: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

JlabopaTopHnasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruueckas ruOpuau3anuss W COMATHUECKU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AULEKIETOK U KIIOHUPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTALMU sIE€p KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
IUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TpEXMEPHOTro OMONpPUHTHUHTra M ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0EecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonupoBanus PHK-conepskammx BUpYCOB, BBI3BIBAIOIIMX OCOOO ONACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KiteTounas nHkeHepus», «I eHHast UHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINAash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHUN B
omnosioruu

OpomononHas teopust Y. JlapBuHa. IlpeanochuUikM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npUCHOCcOOeHnt y pacTeHuit U KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHUS JABWXXYIIUX CHUJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajieed B momymsanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUE 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwiux U  manvlx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJisIiui:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMOJoTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHbIil 0oTOOp — HampaBisionuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE M HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE ~ MpUCNOCOOJEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3MoB: MOP(OIOrHYECKue,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOdIBOIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonIU3anusl,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CHJIBI DBOJTIOITUNY, «DKOJOTHYECKasT W30JSAIUS MOy CeBaHCKOU (opemmy,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpBOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHBIN MenaHu3M», «/KuBble uckonaemsbie», «lIOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «llpucrnocoOieHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHMABIIIEH», «IDKOJIOIMYECKOE BUIO000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3BEpeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «llpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

MeTtonbl  M3y4yeHHS MaKpOlIBOMIOHUHU. [laneoHTOnOrmyeckue MeTO[bl
u3yueHus: HdBomonuu. llepexomubie  ¢GopMbl U (QUIOTCHETUYECKUE  PSbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBomtonuu. CpaBHeHUE (QIIOPHI H
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBOMIIOLMU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKHE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEMEHHBIE METOMABl MOCTPOCHUS (PHIOTeHETHYECKIX
JI€PEBBEB.

XpOMOCOMHBIE MyTalliH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMH. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpeii) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOpPHOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIMU, TrepOapuu, MYJSKA HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [[oHayuHble TPEACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIAM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, TumoTe3a nepBuIHOro Oynpona J[x. XomnaeitHa, TeHeTHYeCKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin u Meroasl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTrHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHAJOT MEePBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUU BbICHIMX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. IlosiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE ILBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH KABOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemMOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampudbuii u pentwmid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuodaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucTHKa KiIuMara |
reoJoruyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCaoBUs U BIUSIHUE HA Ta30BbIM cOCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIoro. IIpuynHel u
CJIEICTBUS MacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopazHo0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOTMYECKass  IIKaJIay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpOeHHE BUPYCay,
«Apomopdossl  pacteHuit», «PunHmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuUIIEYHOMOTOCTHEIEY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3zButue Ku3HU B
IaJIC030MCKOM 3pey», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHM B
NEPBUYHOI aTMOcdepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne O0COOEHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4ejl0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHOBIEHHE TIPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAWM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIITHE MTPEIKH Y€IOBEKOOOpa3HBIX 00€3bsH U
JoJie. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — - oOmMMA  MpesoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA pa3syMHOro. YenoBeK HeaHIAEpPTalbCKUAN
KaKk BHJ JIFOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJISIIIHIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJIOTUIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTUNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHTBI 1 aTaBU3MBbDY, «J|BHKyIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIFOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku uenoBeka», «ITarbl HIBOJIFOLUN YEJIOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICHCKUMH CHOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJOoBEKa M 4eperna IIMMIIAH3€, MOJENb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlabGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IpakTnueckas padora «/3yueHne 3KOJIOrMYECKHUX aJIallTalluil YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAYKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPhl U 3aKOHOMEPHOCTH MX AeicTBus. Knaccudukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUSA 3KoJIorHuecKuX (akrtopos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢pakropel. CBeT Kak 3Kojorumyeckuid (axrtop. JleilcTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuil K
noJIepKaHuio0 BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-xuMUYecKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3sMoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJu4yHble pUTMBL. [IpHUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTue O SKU3HEHHOW (Qopme.
XKuznennble POpMBI paCTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THIPOOUOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPacTEHUM, uydesia NTHUIl U 3Bepei, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTHMUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuidi. OCHOBHBIE TIOKa3aTelIW TMOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTHU MOMYJISIIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXembl: «JKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  PA3JIWYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenust ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus c000IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJOKU
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoayKuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opozckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eliCmaus 3GepA3HEHUl PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «JDKocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBl OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEImIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«Ikonoruyeckas mupamMua OUOMACChly, «IKOJIOTHUECKass MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUH B arporieHo3e, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0dKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpazusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILLECTBOBaJA KM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEphl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (GyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIAAA 1
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U JKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. OcobGo oxpansembie npupojanbie Ttepputopun (OOIIT).
Bboranndeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W TPUPOJIBIL.
PanmonanbHOE  TPUPOJONOJIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIEICTBU.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmMayuu noO COCMOAHUI0 OMOENbHbIX 6U008 U 3Ikocucmem. OcHOBb



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NpPAa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COUHUOKYJIBTYPHBIMU, HCTOPHUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKECHUS K 3aKOHY U MPABOIOPSAIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIECIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepainuu, npupoae u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTPa)XkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pYKOBOJCTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3aliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHON ESITELHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO IMO3MIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHH, TOHUMAaHUS 3HAYEHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoOHATBbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOLICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HEINpUIATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHMUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaroleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJII COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIX0OJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIMINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIsI
peleHus mpo0JIeM B peabHbIX JKU3HEHHBIX CUTYaIIUSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUONOTUU B
COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MMOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEePUMEHT U  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyuaronmxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpPCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITIO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBbIC YHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTD.

MertanpenMeTHbIe PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3o0Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHM S, Ki1acCu(pUKaIu, 0000IICHUS ), PACKPbIBATh CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATHUSA ISl OOBSCHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONb30BaTh PAa3jMuHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TTPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITH NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHS 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEjlaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHHKAX WH(OpMaIuu (TeKcTe yueOHOTo
mocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHH C y4&€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ NOCTHXEHHIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEU C TO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEILICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHS NpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKUM W CBOEBPEMEHHO IPUHUMATh PELIEHUA IO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JpPYTUX IpU aHaJIW3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorusi» Ha yrayOJaEHHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOOecredeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pealbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palHroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o uentpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKa, IIPOIECCOB IKU3HEAEITEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  MHJIMBHUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, AHAIW3UPOBATH IOITYYCHHBIC
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX Hay4YHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccrnoHalbHOM
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE  OHOJOrHYecKoro oOpa3oBaHMs B OpPraHM3alUsX  CPETHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOexHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, PKOCHUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  TMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), COCO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABMKYITUX CHJI SBOJIONMK HA T€HO(OH]T TOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMW3MOB K Cpelie OOMTaHUs, YepeIOBaHUsl HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXKIY MPOLECCAMU 3BOJIOLNH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHWs, aOUOTUYECKUX M OUMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBS3€M OpPraHW3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CPeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJYy UCCIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodecCHoHaATbHON
JESATETLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anys e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 Pe3epBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUNA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorusi coo01EeCTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| buosiorus kak KOMILJIEKCHAas HayKa U Kak | bubnuorexa [JOK
4acTh COBPEMEHHOT'0 O0IIeCTBa 02.09.2024  https://m.edsoo.ru
bubmuorexa [JOK
2 XK i 1
HBBIC CHCTEMBL M 1IX CBOUCTBA 03.09.2024  https://m.edsoo.ru
3 YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1 bubmmorexa LHOK
P P B 04.09.2024  https://m.edsoo.ru
4 Hcropust OTKpBITHS U N3Y4EHUS KIIETKH. | bubnnoreka [JOK
Krnerounas reopus 09.09.2024  https://m.edsoo.ru
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHre METOI0B KJIETOYHON OMOJIOTHH | 0.5 bubnuotexa [JOK
(xpomatorpadusi, 31eKTpodopes, ' 10.09.2024  https://m.edsoo.ru
T depeHMaIbHOe HEeHTpU(YTUpOBaHHUE,
[TLP)»
6 XUMUYECKUN COCTaB KJIETKH 1 bubmmorexa LHOK
11.09.2024  https://m.edsoo.ru
MuHepanbpHble BEIECTBA KJIETKH, UX bubnuorexa [IOK
7 1
Ounonoruveckas poib 16.09.2024 = https://m.edsoo.ru
Opranudeckue BemecTBa KJISTKH — OeTKU.
8 HZ60 aTopHas agina «OO0HapyXeHHe 1 0.5 bubmmorexa LIOK
patopHai p Py ' 17.09.2024  https://m.edsoo.ru

OEJIKOB C HOMOILBIO KAYECTBEHHBIX




peakuuii»

ABWIKCHUS HUTOINIA3Mbl B PACTUTCIIBHBIX

9 CsoticTBa, knaccuduxanys u GyHKIAN bubmmoreka [JOK
0O€eJIKOB 18.09.2024  https://m.edsoo.ru
10 Oprannueckue BeniecTBa KJIETKH — bubnunoreka [HOK
YTJIEBOJBI 23.09.2024 | https://m.edsoo.ru
11 OpraHuyecKkue BeIecTBa KIETKH — bubnnoreka [HOK
JIMINABI 24.09.2024  https://m.edsoo.ru
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlaboparopHas pabota «lccrnenoBanue 0.5 bubnuorexa [JOK
HYKJICUHOBBIX KUCIIOT, BBIJCICHHBIX U3 ’ 25.09.2024  https://m.edsoo.ru
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
13 Crpoenue u pyHkiun ATO. [Ipyrue bubnuorexa [JOK
nykieosunrpudocdarer (HTD) 30.09.2024  https://m.edsoo.ru
CexsennpoBanue [JHK. Merozsl
14 T€HOMUKH, TPAHCKPUIITOMUKH bubnnorexa LIOK
1P P ’ 01.10.2024  https://m.edsoo.ru
MIPOTEOMHKH
N bubmorexa [JOK
1 M
> CTOMIEI CTPYKTYPHOH OHonOrHH 02.10.2024  https://m.edsoo.ru
bu6mmoreka [IOK
16 T I
UIIBI KJIETOK. [IpokaproTudeckast KiieTka 07.102024  hitps://m.cdsoo.ru
CTpoeHune HyKapuoOTUYECKON KIIETKHU.
17 IIpakTryeckas padora «M3yuenue cBoiicTB 0.5 bubmorexa LIOK
P o P i ' 08.10.2024  https://m.edsoo.ru
KJIETOYHOU MEMOpaHbI»
18 TToBepXHOCTHEBIH ammapaTr KJIETKH bubnnorexa LIOK
P P 09.10.2024  https://m.edsoo.ru
OxHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
19 IIpaxTuueckas padora «M3ydenue 0.5 bubmorexa HOK
P P ya ' 14.10.2024 = https://m.edsoo.ru




KJICTKax»

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, TUTacTUbl. JlabopaTopHas

bubmuorexa [JOK

20 pabora «VccnenoBanue mia3mMoiu3a u 0-5 15.10.2024 = https://m.edsoo.ru
JIETUIa3MOJIN3a B PACTUTENbHBIX KIETKAX)
bubmuoreka [JOK
21 HememOpanHbie OpraHOUIbI KICTKH 16.10.2024  hitps://m.cdsoo.ru
bubmuorexa [JOK
22 CTpoenne u pyrKuin A1pa 21.10.2024 | https://m.edsoo.ru
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
3 sykapuot. Jlaboparopnas pabota 0.5 bubnnoreka [JOK
«3yueHue CTpOCHUS KIIETOK Pa3InYHbIX 22.10.2024 | https://m.edsoo.ru
OpraHU3MOBY
ACCUMMIISIMS U AUCCUMMIISLIMS — JIBE
CTOPOHBI MeTaboau3Ma. THunsl oOMeHa
24 BerecTB. JlabopaTopHas pabora bubnuoreka [IOK
«3y4eHne KaTaTuTHYECKON aKTUBHOCTH 23.10.2024  https://m.edsoo.ru
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTaiasbl)»
DepMEHTAaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabonu3Mma. JlabopatopHas
25 pabora «M3ydyenue GpepMeHTaTUBHOTO 0.5 bubmmorexa LIOK
04.11.2024  https://m.edsoo.ru
paclieruieHust IepoKcHia BOA0poa B
pPacTUTEIbHBIX U )KUBOTHBIX KJIETKAX)
bu6mmorexa [IOK
26 Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI 05112024 hitps://m.cdsoo.ru
. bubnuorexa [JOK
27 ABTOTPOHBII THIT OOMeHa BelliecT 06.11.2024  https://m.edsoo.ru




bu6mmoreka [IOK

28 Porocuiires 11.11.2024  https://m.edsoo.ru
XemocuHTes. JJaboparopHas pabota
29 «CpaBHeHHeE MTpoLeccoB POTOCHHTE3A U 0.5 bubmmorexa [IOK
12.11.2024 = https://m.edsoo.ru
XEMOCHHTE3a»
AHa’poOHBIEe OpraHU3MbL. Bus
30 Opoxxenus. JlabopaTopHas pabora bubmmoreka [JOK
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U 13.11.2024 = https://m.edsoo.ru
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl bubnuoreka [IOK
IHEPreTHYECKOro oOMeHa 18.11.2024  https://m.edsoo.ru
DHeprus MeMOpPaHHOTO rpaiueHTa
32 HpOlI“DOHOB. CI/IHpTe:«x ATCD:pp:[60Ta bubmorexa HOK
N 19.11.2024  https://m.edsoo.ru
npoToHHON AT®-cuHTAa3BI
33 Peakuun MaTpu4HOro CUHTE3a bubmmorexa [OK
20.11.2024 | https://m.edsoo.ru
34 Tpa"ckpunuus — MaTpUYHBIA CHHTE3 bubnnoreka [JOK
PHK 25.11.2024 | https://m.edsoo.ru
N bubmuorexa [JOK
35 Tpatcasus it ¢€ STamst 26.11.2024 @ https://m.edsoo.ru
36 KonupoBanue amunokucinot. Posb bu6mmorexa [IOK
pubocom B OnocuHTe3e Oenka 27.11.2024  https://m.edsoo.ru
37 Opranu3anuys reHomMa y mpoKapuoT U bubnuorexa [JOK
3YKapuOT 02.12.2024  https://m.edsoo.ru
18 MonexynsipHble MEXaHU3MBbI IKCIIPECCUU bubnmoreka [JOK
TE€HOB Y 3YKAPHUOT 03.12.2024  https://m.edsoo.ru
39 Bupycsl — BHeks1eTOUHBIE (POPMBI KUZHU 0.5 bubnnorexa [JOK
U obnuratHble mapasutsl. [IpakTuyeckas 04.12.2024  https://m.edsoo.ru




pabota «Co3naHue MOJelid BUpyca»

40 BupycHsle 3a00s1eBaHNs YellOBeKa, bubmumorexa [IOK
JKUBOTHBIX, PACTEHUI 09.12.2024  https://m.edsoo.ru
41 HanotexHoyioruu B OMOJIOTHH U METUITTHE bubmmorexa LIOK
A 10.12.2024 = https://m.edsoo.ru
. bu6mmoreka [IOK
42 FKM3HCHHBIH WK KIICTKH 11.12.2024  https://m.edsoo.ru
. bubnuorexa [JOK
4 M HK
3 ATpHHHEIH CHiTes /] 16.12.2024  https://m.edsoo.ru
Xpomocomsl. JlabopaTtoprast paboTa
44 «I/Ip3 €HHUE X OMOCI:)M HI; I‘OTI;BI)IX 0.5 bubmmorexa LHOK
v P ' 17.12.2024  https://m.edsoo.ru
MUKpOIIpEnapaTax»
bubmuorexa [JOK
45 JleneHue KICTKH — MHUTO3 18.12.2024  https://m.edsoo.ru
Tuns! kneTok. KapnokuHes u IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5 bubnnoreka [JOK
MHUTO32a B KJIETKaX KOHUMKA KOpPEIIKA JIyKa ’ 23.12.2024  https://m.edsoo.ru
(Ha TOTOBBIX MUKpOIIpernapaTax)»
47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK bubnmorexa LIOK
Y i 24.12.2024 | https://m.edsoo.ru
bubmuorexa [JOK
48 Opraui3M Kak euHoe neoe 25.12.2024 | https://m.edsoo.ru
49 Txanu pacrenuii. Jlaboparopnas pabota 0.5 bubnnoreka [JOK
«M3y4yeHue TKaHEeH pPaCTCHUIN» ' 13.01.2025 = https://m.edsoo.ru
TkaH! )KHBOTHBIX U YEJIOBEKA. Bu6 10K
HOIMOTEKA
{4 i .
50 JlaGopaTtopHnas pabora «3yueHune TkaHeu 0.5 14.01.2025  hitps://m.cdsoo.ru
YKUBOTHBIX)
51 Opranbl. CHCTEMBI OPTaHOB. 0.5 bubnuorexa [JOK




JlaboparopHas padoTa «l3ydyeHnue opraHoB 15.01.2025  https://m.edsoo.ru
[[BETKOBOTO PAaCTCHUS
bubmuorexa [JOK
52 0]
110pa TEJa OpranHsMos 20.01.2025  https://m.edsoo.ru
bu6mmoreka [IOK
53
JlBInKeiie OpramusMoB 21.01.2025  https://m.edsoo.ru
bubmuoreka [JOK
54 IT
WTAHHE OPratusMos 22.01.2025 @ https://m.edsoo.ru
55 IIuranue MOo3BOHOYHBIX KUBOTHBIX. bubnuorexa [JOK
[TumeBapuTenbHas CUCTEMa YeJIOBEKa 27.01.2025 | https://m.edsoo.ru
bubmuorexa [JOK
56
JlpIXaHie OpratHsMos 28.01.2025  https://m.edsoo.ru
57 JIpIXaHHE MO3BOHOYHBIX KUBOTHBIX U bubmuorexa [JOK
YelnoBeKa 29.01.2025  https://m.edsoo.ru
58 TpaHcHOpT BEIIECTB Y OPraHU3MOB bubmorera [JOK
P P yoP 03.02.2025  https://m.edsoo.ru
59 KpoBeHocHas cuctema mo3BOHOUHBIX bubnuoreka [IOK
JKHBOTHBIX M YEJIOBEKa 04.02.2025  https://m.edsoo.ru
bu6nmoreka [JOK
60 B
BUICIICHHE ¥ OpranisMon 05.02.2025  https://m.edsoo.ru
61 3amnmTa y OpraHu3MoB bubmorexa [TOK
v op 10.02.2025 @ https://m.edsoo.ru
bubmuorexa [JOK
62 "
MMYHHa CHeTema deroneka 11.02.2025  https://m.edsoo.ru
63 PaznpaxxumocTs u perynsauus y bubnuorexa [IOK
OpraHU3MOB 12.02.2025 | https://m.edsoo.ru
64 I'ymMopasibHast perysnms U 3HI0KpUHHAS bubnnorexka [JOK
CHUCTEMA >KUBOTHBIX U YEJIOBEKA 17.02.2025  https://m.edsoo.ru




bu6mmoreka [IOK

65 DOPMEI pASMHOKEHILS OPraRH3MOB 18.02.2025 = https://m.edsoo.ru

bubmuorexa [JOK

06 Hozosoe pasmroxeriie 19.02.2025  https://m.edsoo.ru

. bu6mmoreka [IOK

67 Meiios 24.02.2025 | https://m.edsoo.ru
["amerorenes. OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK. JIabopaTopHas pabora bubnnoreka [JOK

68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 25.02.2025  https://m.edsoo.ru
TOTOBBIX MUKPOIIpEapaTax»

60 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubnnoreka [JOK
— OHTOT€HE3 26.02.2025  https://m.edsoo.ru

70 3akajKa OpraHOB U TKaHEH U3 bubnuorexa [JOK
3apOJBILIEBBIX JTUCTKOB 03.03.2025  https://m.edsoo.ru
PocT u pa3BuTHE KHUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBiieHne 0.5 bubnunoreka [JOK
MIPU3HAKOB CXOJICTBA 3apOIbIIIEH 04.03.2025  https://m.edsoo.ru
MTO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHU.
72 JlabopaTtopHnas pabota «CTpoeHue opraHoB 0.5 bubmmorexa [IOK
. 05.03.2025  https://m.edsoo.ru
Pa3MHOXKEHUS BBICIIUX PACTCHHIN

7 Hcropus ctaHOBIEHUS U pa3BUTHUSA bubnmoreka [JOK
TE€HETUKU KaK HayKH 10.03.2025 = https://m.edsoo.ru
OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH. BuGorexa LIOK

74 JlaGopatopHas paboTa «I[p030(1)1/mav1<al< 0.5 11.03.2025  hitps://m.cdsoo.ru
00BEKT TEHETUYECKUX UCCIICIOBAaHUIN

75 3aKOHOMEPHOCTH HACJIEAOBAHUS 0.5 bubnmnoreka [JOK
npu3HaKoB. MoHOrubpuaHOE 12.03.2025 = https://m.edsoo.ru




ckpeuuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeLIMBaHuA y Ap030(uinr"

76 [{uTonmornyeckmue OCHOBBI bubmumoreka [IOK
MOHOTHOPHUIHOTO CKPEIIUBaHUS 17.03.2025 @ https://m.edsoo.ru
AHanu3upymrouiee CKpeuMBaHue. bubmumorexa [IOK

77
Henonnoe nomunupoBanue 18.03.2025 = https://m.edsoo.ru
JuruOpuHoe cKpeniuBaHue.

73 [IpakTudeckas padora «M3yueHue 0.5 bubnnoreka [JOK
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS ' 19.03.2025  https://m.edsoo.ru
y IpO30(HITBD»

9 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO bubnnoreka [JOK
CKpEIIUBAHUS 31.03.2025  https://m.edsoo.ru

80 CuenuieHHOe Hacle10BaHNEe PU3HAKOB bubmmorexa [OK

! 8 P 01.04.2025  https://m.edsoo.ru

81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH bubmmorexa [TOK

P P A 02.04.2025  https://m.edsoo.ru
bu6nmoreka [JOK

82 r

CHeTHra noa 07.04.2025  https://m.edsoo.ru

83 ['eHoTHI KaKk LETOCTHAS cCUCTEMaA bubmmorexa [OK

! 08.04.2025  https://m.edsoo.ru

24 ['eHeTH4eCcKUit KOHTPOJIb PA3BUTHS bubnmnoreka [JOK
pacTeHu, )KUBOTHBIX U YEJIOBEKA 09.04.2025  https://m.edsoo.ru

25 N3menunBoCTh Npu3HaKoB. Busl bubnuorexa [IOK
U3MEHUYNBOCTH 14.04.2025 = https://m.edsoo.ru

bu6mmorexa [IOK

86 M

OZHPUKALHOHHAS H3MCHHBOCT 15.04.2025  https://m.edsoo.ru

87 BapuannoHHbIH psiT 1 BapualMoHHas 0.5 bu6mmoreka [IOK




KkpuBas. JlabopaTopHas pabora 16.04.2025  https://m.edsoo.ru
«HccnenoBanue 3aKOHOMEPHOCTEN

MO IU(PUKATTMIOHHON U3MEHUHNBOCTH.

ITocTpoeHne BapualMOHHOIO psifa U

BAapUALIMOHHON KPUBOI»

28 ['eHoTHIIMYECKAs N3MEHYUBOCTb. bubmuorexa [JOK
KomOunatuBHas ©3MEHYUBOCTD 21.04.2025 @ https://m.edsoo.ru
MyrtanroHHas '3MEHYUBOCTb.

29 [TpakTuyeckas pabora «MyTtanuu y 0.5 bubnnorexa [HOK
Ipo30¢ bl (Ha TOTOBBIX 22.04.2025  https://m.edsoo.ru
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[THOHHOTO bubnuorexa [JOK
npoiiecca. DNUTeHETHKA U SITUT€HOMHKA 23.04.2025 @ https://m.edsoo.ru

01 I'eneruka yenoBeka. [IpakTudeckas padbora 05 bubnunoreka [JOK
«CocTaBieHue U aHAJIU3 POJIOCIOBHON» 28.04.2025  https://m.edsoo.ru

92 MeTtobl MEIULIMHCKON T'€HETUKHU bubmorexa HOK

29.04.2025 @ https://m.edsoo.ru
3HavYeHNe MEIUIIMHCKON TeHETUKH B
93 IIPEIOTBPALICHUH U JICUEHUU bubmmorexa [OK
. 30.04.2025  https://m.edsoo.ru
TeHEeTUYECKUX 3a00JIeBaHM YeloBeKa
OCHOBHBIE TIOHSTHS CEJICKITUH.

94 JlaGopaTtopHnas paborta «3ydeHue copToB 0.5 bubnuotexa [JOK
KYJbTYPHBIX PACTEHUI U MOPOJI JIOMAIIHUX 05.05.2025  https://m.edsoo.ru
YKUBOTHBIX)

MeTto/1bI CeIeKIIMOHHON paboTHI.
95 JlaGopaTtopHast pabota «M3yueHue MeTo10B 0.5 bubmmorexa [TOK
. 06.05.2025  https://m.edsoo.ru
CEJICKIIUU PACTECHU»
96 JloCcTH)KEHHS CEeNEKIIMU PACTEHUN U bubnmoreka [JOK




*KHUBOTHBIX. [IpakTHyeckas padora 07.05.2025  https://m.edsoo.ru
«IIpuBuBKa pacTeHUI»
CoxpaHeHue, U3y4YEeHUE U UCIIOIb30BAHUE bubnmoreka [JOK
97 1
TEHETUYECKUX PECYPCOB 12.05.2025 = https://m.edsoo.ru
buoTexHonorusa kak Hayka U 0Tpacib
98 npousBocTBa. [IpakTuyeckas padora 1 0.5 bubmmorexa LOK
P P P ' 13.05.2025  https://m.edsoo.ru
«M3yuenne 00beKTOB OMOTEXHOIOTUIY
99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYECKOM | bubnnoreka [JOK
Ouonoruu 14.05.2025 = https://m.edsoo.ru
bu6mmoreka [IOK
100 XpoMOCOMHAs M TeHHAsl UH)KEHEPUs 1 19.05.2025  hitps://m.cdsoo.ru
bu6mmoreka [IOK
101 M 1
0 CRHLHHCKHE OHOTEXHONOTH 20.05.2025 | https://m.edsoo.ru
102 PesepsHsiit ypok. I[loBTOpenue, | bubnuoreka [IOK
0000111eHHe, CUCTEMAaTHU3allis 3HAHUN 21.05.2025  https://m.edsoo.ru
BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOBIO 102 13.5
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11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK

: BoumoLKoNHas eopist . Hapsitia : 02.09.2024  https://m.edsoo.ru

) JBroKy1ye cuiibl 3BOJIOLMHA BUIOB 110 Y. | bubmuoreka [JOK
Hapsuny 03.09.2024  https://m.edsoo.ru

3 bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBII 1 bubnuorexa [JOK
U UCKYCCTBEHHBIN 0TOOD 04.09.2024  https://m.edsoo.ru

4 DOopMHUPOBAHHUE CUHTETUYECKON TEOPHUH | bubnnorexa [HOK
HBOJIIOLIUN 09.09.2024  https://m.edsoo.ru

5 OTanbl HBOIIOLMOHHOTO IpoLecca: 1 bubnmnorexa [JOK
MUKPOIBOIIOLUSA U MaKPOIBOIIOLUS 10.09.2024 = https://m.edsoo.ru

6 [Tomymsanuus — 3JIeMEHTapHas eJUHNLA 1 bubnnoreka [JOK
JBOJIIOLUA 11.09.2024 = https://m.edsoo.ru
3aKOH reHeTUYEeCKOro paBHOBecus Jx.

7 Xapnau, B. BaiinOepra. JlabopaTopHas | 0.5 bubnuoteka [JOK
pabota «BbIsiBIeHNE N3MEHYHBOCTH Y ' 16.09.2024 = https://m.edsoo.ru
oco0eit 0ZJHOTrO BHIa»

bubmuorexa [JOK

8 DUIEMEHTAPHEIE (AKTOPEI IBOIOLH : 17.09.2024 = https://m.edsoo.ru
Dddext ocHoBatens. dpdext bubnmoreka [JOK

9 1
OYTBUIOYHOTO TOPJIBIIIKA 18.09.2024 = https://m.edsoo.ru

10 Murpanuu. M3omsmum nomysiui: 1 bubnnorexka [JOK
reorpaduueckas, Ouonoruaeckas 23.09.2024 | https://m.edsoo.ru




11 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN bubmuorexa [JOK
(hakTop IBOIOIHH 24.09.2024  https://m.edsoo.ru
. bubnmoreka [JOK
12 I1 0
OHOBOR OTOOP 25.09.2024  https://m.edsoo.ru
[IpucnocobIeHHOCTh OPTaHU3MOB KaK
€3yJIbTaT MUKPOIBOJIIOIIH.
13 ?Ia(iyo aTo Haslp abora «3ydyeHne 0.5 bubmmorexa LOK
paroprazp 7 . ' 30.09.2024 | https://m.edsoo.ru
apoMop(}030B U UANOAAANITAIUHN Y
pacTeHU U )KUBOTHBIX)
[Tpumeps! mpucmocoOieHuit y
OpPraHU3MOB: MOP(OJIOTUIECCKHE,

14 ¢du3nonornuecKkue, ONOXNMHUIECKHE, 0.5 bubnnorexa [HOK
noBeaeH4Yeckue. JlabopaTopHas padbora ' 01.10.2024  https://m.edsoo.ru
«[Ipucnocobnenust OpraHu3MoB U UX
OTHOCHUTEIbHAS 1[E1eCO00Pa3HOCT)

Bup, ero kpurepum u CTpyKTypa.
15 JlaGopato I:{as[ pa60Ta <<IéYKaE3]If€HHC BUJIOB 0.5 bubmorexa HOK
paropHaz p P ' 02.10.2024  https://m.edsoo.ru
10 MOP(OJOTHIECKOMY KPUTEPHIO)
bu6nmoreka [JOK
16 C
TPyKIyPa Bulia 07.10.2024  https://m.edsoo.ru

17 Bunoobpa3oBanue kak pe3ysibTaT bubnuorexa [IOK
MHUKPOIBOJIOLIMU 08.10.2024  https://m.edsoo.ru

18 CBs13b MUKPO?BOJIIOIUH U 3MHIEMHOJIOTUN bubmmorexa [OK

P B 8 09.10.2024  https://m.edsoo.ru

19 MakposBosmtonus. [laneonronoruueckue bubnuorexa [IOK
METOABl U3YUECHUS IBOIIOIN 14.10.2024  https://m.edsoo.ru
Buoreorpaduyeckre MeToabl U3y4eHUs bubnuorexa [IOK

20
3BOJIIOIIUU 15.10.2024  https://m.edsoo.ru




OMOPHOIOTMYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHUECKUE METOIbI U3YUCHHS bubmmorexa [OK
P 8 o 16.10.2024 = https://m.edsoo.ru
ABOJTIOIIUN
MonekynspHO-reHeTHUECKUE,
22 OMOXMMHYECKHE U MaTeMaTHUYeCKue bubmorexa [TOK
21.10.2024 | https://m.edsoo.ru
METO/IbI U3YUYCHHSI SBOTIOIIUN
bubmuorexa [JOK
23 0
OOLLe 3aKOHOMEPHOCTH JBOIIOLIHIL 22.10.2024  https://m.edsoo.ru
24 AJnlanTuBHAas paauanus. bu6mmoreka [JOK
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUN 23.10.2024 = https://m.edsoo.ru
75 Hayunble runoressl IpoucxXoxKACHUs bubnuoreka [IOK
JKU3HU Ha 3emJie 04.11.2024  https://m.edsoo.ru
26 JlonayuyHble npeacTaBIeHUs O bubnnorexa [HOK
3apOKICHUH KU3HU 05.11.2024  https://m.edsoo.ru
7 OCHOBHBIE Tarbl HEOPTaHUYECKON bubnunoreka [JOK
SBOJIFOLIAHN 06.11.2024  https://m.edsoo.ru
28 I'unoressl 3apOKICHUS KU3HU bubmorexa [TOK
PO 11.11.2024  https://m.edsoo.ru
Uctopus 3emiu 1 MeTobI €€ N3yUSHUSI.
JlaGopatopHas pabota «3yuenue u bubnnoreka [JOK
29 0.5
OIIMCaHUE UCKOIIAEMBIX OCTaTKOB IPEBHUX 12.11.2024 | https://m.edsoo.ru
OpPTaHU3MOBY
30 HauanbHbie 3TaIel oOpraHun4eckoin bubnnorexka [JOK
3BOJIOIUA 13.11.2024  https://m.edsoo.ru
31 OBOJIIOLUS DYKapHOT bubmorexa HOK
HioYEap 18.11.2024  https://m.edsoo.ru
OCHOBHBIE ATaIbl YBOTIOLIMHU bu6mmoreka [IOK
32 0.5
pactutensHoro mupa. [Ipakrtrueckas 19.11.2024  https://m.edsoo.ru




pabora «3yyenue ocobeHHOCTEH
CTPOCHUS PACTECHHUI Pa3HBIX OTIEIOB)

OCHOBHBIE 3TaNbl YBOJTIOLMHU JKUBOTHOTO

bubmuorexa [JOK

33
MHpa 20.11.2024 | https://m.edsoo.ru
DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas
34 abota «3y4yenune ocoOeHHOCTEH 0.5 bubmmorexa LOK
P yh ' 25.11.2024  https://m.edsoo.ru
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnnoreka [JOK
rnepuoaam 26.11.2024  https://m.edsoo.ru
36 MaccoBble BBIMUPaHHUS — 3KOJIOTUYECKUE bubnuorexa [JOK
KPHU3HUCHI IIPOLLIIIOTO 27.11.2024 | https://m.edsoo.ru
37 CoBpeMeHHBIN IKOJIOTUYECKUM KPHU3HUC, bubnuorexa [JOK
€ro 0COOEHHOCTH 02.12.2024  https://m.edsoo.ru
18 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
MPOIILJIOTO 03.12.2024  https://m.edsoo.ru
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnuoteka [JOK
OpraHu3MOB 04.12.2024  https://m.edsoo.ru
40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEKe bubmorexa HOK
P Ve 09.12.2024  https://m.edsoo.ru
41 PasBuTHe npexncraBineHuii o bubnuoreka [IOK
MPOUCXO0XKICHUU YEIOBEKA 10.12.2024  https://m.edsoo.ru
Mecro denoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas
42 260Ta «WU3 eHHep0c06eHHIZ)CTeII)7I 0.5 bubmmorexa LIOK
P i ' 11.12.2024  https://m.edsoo.ru
CTPOEHHUSI CKEJIeTa YEJI0OBEKA, CBA3AHHBIX C
MIPSIMOXOXKICHUEM
43 JIBMKYIIIME CUJIBI aHTPOIIOT€HE3A bubmorera [TOK
- P 16.12.2024 = https://m.edsoo.ru




44 COOTHOIIICHHE OMOJIOTHYCCKHUX H bubmuorexa [JOK
COIMATILHBIX ()aKTOPOB B AaHTPOTIOT'CHE3E 17.12.2024 = https://m.edsoo.ru
45 OCHOBHBIE CTaJM1 aHTPOIIOTeHE3a bubmorexa [IOK
A P 18.12.2024 = https://m.edsoo.ru
46 [Taneoreneruka u najeoreHOMHUKA bubmorexa [TOK
23.12.2024 | https://m.edsoo.ru
47 DBOJTIOLIMS COBPEMEHHOT'O YeJIOBEKA bubmorexa LIOK
B P 24.12.2024 @ https://m.edsoo.ru
Yenoseueckue packl. [IpakTudeckas
48 abota «3yueHune IKOIOrHIeCKUX 0.5 bubmmorexa [JOK
P . YA ' 25.12.2024 | https://m.edsoo.ru
ajlanTaIui 4eI0BeKay
49 MexaucuuIInHapHble METOAbI bubnnorexa [HOK
AHTPOIOJIOTUH 13.01.2025  https://m.edsoo.ru
50 3apoxaCHUE U PA3BUTHE IKOJIOTHU bubmorexa [TOK
POz P 14.01.2025 @ https://m.edsoo.ru
Mertonsl skonoruu. JlabopaTopHas padbora
51 «3 ﬂeHI/Ie METOJIOB BKOJfOFI/I‘I:GCKI/II))( 0.5 brbmorexa HOK
. . A ) 15.01.2025  https://m.edsoo.ru
HCCIICIOBAHMIN
50 3HaveHHE PKOJOTUUECKUX 3HAHUH IS bubnuoteka [JOK
YyeloBeKa 20.01.2025  https://m.edsoo.ru
bubmuorexa [JOK
>3 JKOIOTHHECKHE (AKTOPEL 21.01.2025  https://m.edsoo.ru
Abuotnueckue paxkropsl. CBeT Kak
54 sKosiornueckuit pakrop. JlabopatopHas 0.5 bubnmoreka [JOK
pabota «BbIsiBIeHHE PUCTIOCOOTECHUI ' 22.01.2025 | https://m.edsoo.ru
OpPTaHW3MOB K BIIHSIHHIO CBETa»
55 Abuotnueckue Qaxropsl. Temneparypa 0.5 bubnnorexa [JOK
KaK 3KOJIOTHYECKUI PakTop. ' 27.01.2025  https://m.edsoo.ru




JlaGopaTtopHnas pabota «BplsBiieHHE
MPHUCTIOCOOJICHHIA OPTraHNU3MOB K BIIHSTHHIO
TEMIEPATYPHI»

AbGuotnueckue dakTopbl. BraxHocTh Kak
skosoruueckuii pakrop. JlaboparopHas

bu6mmoreka [IOK

56 0.5
paboTa «AHaTOMUYECKHE OCOOEHHOCTH 28.01.2025  https://m.edsoo.ru
pacTeHuM U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHUs OPraHU3MOB bubmorexa HOK

29.01.2025 @ https://m.edsoo.ru
bubmuorexa [JOK

58 buonorunueckue puTMBI

P 03.02.2025 = https://m.edsoo.ru

59 Kuznennsie popmMbl OPraHU3MOB bubmorexa LIOK

04.02.2025 = https://m.edsoo.ru
bu6mmoreka [IOK

60 b

HOTHHCCKHE (akTOpb 05.02.2025 = https://m.edsoo.ru
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI

61 TSl CYIIIECTBOBAHMS OPraHU3MOB B Cpefie bubmaorexa LIOK

10.02.2025 @ https://m.edsoo.ru
obuTanus

& DKOJIOTMYECKUE XapaKTEPUCTUKHU bubnmnorexa [JOK
MONYJISILIAA 11.02.2025 = https://m.edsoo.ru
OcHOBHBIE TIOKA3aTENN MOMYJISIIUN:

63 YHCJICHHOCTD, INIOTHOCTH, BO3pacTHAs U bubmorexa LHOK

’ > BOSP 12.02.2025 @ https://m.edsoo.ru
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTENN TOMYJISINN:

64 02K1a€MOCTb, IIPUPOCT, TEMII POCTa bubmmorexa LOK
P > HPHPOCT, P ’ 17.02.2025 @ https://m.edsoo.ru
CMEPTHOCTh, MUTPALIUU

65 DKOIOrHY€ecKas CTPYKTYpa MOIYIISIIIAN bubmaorexa LOK

PYKIYP Y 18.02.2025 @ https://m.edsoo.ru




bu6mmoreka [IOK

66 JlittiaMiica TOMYJISIUH i S peryIAis 19.02.2025  https://m.edsoo.ru

67 KpuBble pocTa YUCIEHHOCTH MOMYJISALINH. bubnmoreka [JOK
KpuBbie BbIKHMBaHUSA 24.02.2025  https://m.edsoo.ru

o JZ)IKgnomquKaﬂ Hgma Bpll_i[a. ; s Bu6morexa [LOK
0614251222:21121 ;chzﬂgf;}l::)co HeHIA ' 25.02.2025 | https://m.edsoo.ru

69 Bun kak cucrema nomyssiuii bubmmorexa [TOK
26.02.2025 @ https://m.edsoo.ru

70 3aKOHOMEPHOCTHU MOBEAECHUS U MUTPALIUIA bubnuorexa [JOK
JKUBOTHBIX 03.03.2025  https://m.edsoo.ru

bubnnorexa [HOK
71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3 04.03.2025 https://m.edsogru

72 DKocucTema Kak OTKpbITasi cucTemMa bubmmorexa [IOK
05.03.2025  https://m.edsoo.ru

73 KpyroBopot BemiecTsB 1 NOTOK 3HEPTUHU B bubnnoreka [JOK
9KOCUCTEME 10.03.2025 = https://m.edsoo.ru

74 OCHOBHBIE TIOKA3aTeNIN SKOCHCTEMBI bubmorera [TOK
11.03.2025 = https://m.edsoo.ru

75 DKOJIOTUYECKHE MUPAMHUJIbI bubmmorexa [TOK
12.03.2025  https://m.edsoo.ru

bubnnorexka [JOK
76 W3meneHust cooO1IECTB — CYKIIECCHH 17.03.2025 https://m.edsocL).Iru

77 IIpupoaHbIE 3KOCUCTEMBL. DKOCUCTEMBI bubnnorexka [JOK
03ep M peK. DKOCHCTEMBI MOpEH U OKEaHOB 18.03.2025 = https://m.edsoo.ru

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI bubnmnoreka [JOK
TYHJp, JIECOB, CTEIIEH, ITYCTHIHb 19.03.2025 = https://m.edsoo.ru

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI bubnuorexa [IOK




31.03.2025 @ https://m.edsoo.ru
Ypboakocucremsl. [Ipaktudeckas padora
80 «/3yueHue u onucaHue 0.5 bubmmorexa [IOK
’ 01.04.2025  https://m.edsoo.ru
ypOOIKOCUCTEMBI»
3akoHOMEpPHOCTU (POpMUPOBaHUS
81 OCHOBHprBsaHMo(EeECTBiﬁ OpraHu3MOB B bubmorexa HOK
P 02.04.2025  https://m.edsoo.ru
HKOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN
20 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, bubnuoreka [IOK
OPraHU3MEHHOM, ONYJISIHUOHHOM U 07.04.2025  https://m.edsoo.ru
9KOCHUCTEMHOM YPOBHSIX
23 buocdepa — obmeranerapHas 0060109Kka bubnnoreka [JOK
3emiun 08.04.2025  https://m.edsoo.ru
bu6mmoreka [IOK
84 v B.U. B
Aene epHAZCKOro 0 BHocpepe 09.04.2025  https://m.edsoo.ru
25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnunoreka [JOK
ouocdepsl 14.04.2025  https://m.edsoo.ru
26 KpyroBopoTs! BemecTs u bubnuoreka [IOK
OMOreOXMMHUYECKHE [IUKITBI 15.04.2025  https://m.edsoo.ru
g7 3oHanbHOCTH OuOoCchepbl. OCHOBHBIE bubnuoteka [JOK
OMOMBI CyIIn 16.04.2025 = https://m.edsoo.ru
. bubnmnoreka [JOK
88 v 0
CTOMHHBOCTS GHOCHEPEI 21.04.2025 @ https://m.edsoo.ru
89 DKOJIOTUYECKUE KPU3HUCHI U UX IPUUUHBI bubmorexa [OK
P P 22.04.2025 | https://m.edsoo.ru
. bubnuotexa [JOK
90 B 0
osaeticTBue wenonexa a duochepy 23.04.2025  https://m.edsoo.ru
91 AHTPONOTr€HHOE BO3JICHCTBUE HA bu6mmoreka [IOK




pPacCTUTENLHBINA ¥ JKUBOTHBIA MHP 28.04.2025  https://m.edsoo.ru
bubmuorexa [JOK
92 Oxpaita MPHPOLLI ! 29.04.2025 @ https://m.edsoo.ru
03 OCHOBHBIE TPUHITUITBI YCTOMYHUBOTO | bubnunoreka [HOK
Pa3BUTHSA 4EJIOBEYECTBA U IIPUPOBI 30.04.2025  https://m.edsoo.ru
PanmonansHoe MpUpOAONOIB30BaHUE U
94 COXpaHEeHHE OMOJIOTHYECKOTO 1 bubmorexa HOK
05.05.2025  https://m.edsoo.ru
pazHoo0paszus 3emin
95 O6o006menue mo Teme «MHUKPOIBOIIONHUS U 1 bu6mmorexa [IOK
€€ pe3yJIbTaTh» 06.05.2025  https://m.edsoo.ru
96 O06o6mieHne o TeMe «MaKpO3BOIOIUS 1 1 bubnnoreka [JOK
e€ pe3yJIbTaThI» 07.05.2025  https://m.edsoo.ru
O6o06menue mo Teme «IIpoucxoxaecHue u bu6mmoreka [JOK
97 1
pa3BUTHE )KU3HU HA 3eMJIIE» 12.05.2025 = https://m.edsoo.ru
08 O606menue o teme «I[IpoucxoxaeHue 1 bubnuotexa [JOK
YeJI0BEKa — aHTPOIIOTEHES) 13.05.2025 = https://m.edsoo.ru
99 O06o01eHue 1Mo Teme «IKOJIOTUs — HayKa | bu6nmoreka [JOK
0 B3aMMOOTHOIIICHUIX OPTaHU3MOBY 14.05.2025 = https://m.edsoo.ru
100 O0606menue mo TeMe «OpraHu3mMbl U | bubnunoreka [JOK
cpena oOuTaHUs» 19.05.2025 = https://m.edsoo.ru
101 0O0001enune 1Mo TeMe «DKOJIOTUA BUIOB U 1 bu6mmorexa [IOK
MIOIYJISILA 20.05.2025  https://m.edsoo.ru
102 O6006menue mo Teme «buocdepa — 1 bubnmoreka [JOK
rJ106anbHast IKOCHUCTEMAY 21.05.2025  https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 102 75
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus. buonornueckue cucTemMbl U IPOLIECCHI; YTITyOIeHHOE 00yUYeHue,
10 xnacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ OrpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buomornueckue cuCTEMBbI U TIPOIIECCHI; YIITYyOIeHHOE 00yUeHueE,

11 xmacc/ TepemoB A.B., Iletpocosa P.A. O06miecTBO ¢ orpaHUYCHHON

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://edsoo.ru/mr-biologiya/
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